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Preface 

The evolution of the Impulse ray tracers (Silver Turbo Silver Imagine Imagine 2.0) 
has been a long and laborious task. The latest incarnation, Imagine 2.0, a fourth 

generation modeling, animation, and ray tracing program, offers power and features 
not ('veil available on high end platforms. This power comes \vith a small price, a steep 
learning curve to master what is a vast array of features. The Impulse ray tracers have 
brought more attentioll to the Allliga, alld have had more articles/pictures published 
than any other renderer, and these features have much to do with that. The Imagine 
manual states many times that it takes time, tillie, and more timc to master all that 
is offered. All too true, except for the efforts of a fe,v masters of the prugralII \vlllJ 
can guide you through the process, uncovering esoteric aspects alld giving va.lnable 
insight illto the use of these fcatures, saving you the hundr-eds of hours they have 

spent to master them. One such master is Steve ';\Torley, known \vidcly for running 
the Imaginc l\Iailing List on Lscnet. The first work I saw of Steve's was from the 
Iletwork and was a tutorial on Olle of Imagine's editors. I was very illlpressed alld 

immediately called l'liike Halvorsoll over at Impulse to get this guy 011 his tealll. 
In corning to know Steve and his mastery of Imagine I can easily say lw is Olle of 

the few people I would turn to for help with the program. In reading his book I IlHve 
already learncd tricks I hadn't thought to use ... or have be(,11 inspired to try lIew 
tricks. In reading this book you will endow yourself with n greater understallding of 
how to get Imagine to do what y(m \vish it to do. l\1ost of us have prcdctcrJllincd 
ideas OIl what we'd like a particular trncc to look like, what objects ,vill appear. 
IImv they will look, etc. This is the hard part, but many of the allswers lie here. 
I wish to congratulate Steve for his efforts ill the cOllnIluuity and the publishillg of 
Under-standing imagine 2.0, and may it make an expert of you as well. Imagine is 
vast, but its capabilities are even wider. The information in the Illlaginc 2.D Illallual 
aud this book can make the sublime easy. Stick \vith it, you'll fiwl that under <Ill of 
those things to learn is case of usc, and eIlough special effects to keep the more ardent 
ray tracing enthusiast busy for a looonng tillle. 

Louis l\Iarkoya 
January 2, 1992. 
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Chapter 1 

Introduction 

You have just bought a complete guide to the software program Imagine 2.0, by 
Impulse Inc. This book covers all of the functions of Imagine 2.0 and provides a 
detailed guide to using the software to create your own pictures and animations. It 
also has a set of detailed appendices containing some interesting ideas and suggestions 
for your own projects. 

1.1 Warning to New Users 

Learning any piece of new software can be difficult, and the complexity of a three 
dimensional modeling program compounds this difficulty by orders of magnitude. 
Imagine in particular can be very tricky to learn. Imagine was the first piece of 3D 
software I had ever used, though I was very interested in learning about rendering. 
After two weeks of playing with the software, I was completely frustrated and con­
fused, a state no other piece of software had ever put me into. Slowly I learned how 
Imagine functioned; suddenly I was past the "hump" and I was actually producing 
real pictures. Some programs have a steep learning curve, but Imagine's curve is so 
steep at the beginning it looks like a wall. Don't give up! 

Now that I understand the software, I see why it is organized the ''lay it is. It does 
not have an interface designed for simple understanding, instead it is optimized for 
maximum user control. Now that I understand the software well and use it constantly, 
there are few changes to the general interface that I could suggest to Impulse that 
would make Imagine easier for new users without removing some of the power and 
control that eX]leriCllCed users (,Il.io~;. The poillt is that ()llCe you ullderstand the 
softwarc, you'll 1)(' very happy with its cOllfiglll'ation. Hv llsillg t Ilis optimistic. IOllg­
terTll strategy, Illlpnlse has llwde thc S()ftw;\]'(' as p()wt~rful as possible. though at til(' 
expensc of illcreased difficnlty \vhCll ,YOl! arc learlling. 

1.2 About This Book 

This book is it ddailcd gllide to Illlagine 2.0. It is a ("()JllPlcte refercIlce of all ()f 
Imaginc's fUllcti()lls. alld alsu proyides sllPplelllentary material to help yO\] learll how 
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to 7I8e all of those functions. There are no follow-<tlong tutorials included in this book; 
the amount of text already illC:lllded is pUf>hillg the limits of easy publication. 

Thc information that l8 included if> af> complete as I can make it. I have def>cribcd 
every function in Imagine and itf> operation. I could hase made a lif>t of each menu 
option auel df'scrihe those optioTlf> with a parRgrRph apiece. bnt hv talking about each 
command in C()71/e:J:t I feci the usability of the manual increase" dramatically. \:<or 
quick queries, I"v(' tried to help vour search for particular information as best 1 could. 
Every cOIlllnand if> listed in the index in the back of the book, and the Reference 
Appendix gives a one or two line description of the command with a page reference 
for a detailed in-colltext description. 

Since f>O umcll informa t ion is included. I've had a difficult time keeping the size 
of this book c!mvIl. Beyond a ccrtain number of pages, publishing getf> difficult and 
cOf>tly, and t he book itself ])('comef> unwielcl.v and tougher to page through. Several 
timef> dnrillg the writing procef>f> I've had to shrink font sizes and reduce margins, 
and even so this book if> well over 2()O pagef>. Figures were perhapf> the largest losf>; I 
would have liked to usc twice or three times as many to graphically illuf>trate different 
points, hut. since they take about a third of a page each 1 \T been f>omewllRt sparf>e 
with theIll. 

Becauf>c so lllany comrwlllci:o; work in cotllbilla1ion, describillg one functioll without 
referring to a related command can be very difficult. I've tried to crof>s-reference the 
text wit h marginal notes so that related informatioll ill a different part of the book 
can be found easily. For example, when discllsf>ing how to make an object act af> a 
light f>our('c (a function of thc Detail editor,) I crOf>f> reference the def>criptioll with 
the f>ectioll ill the Action editor which describes all of the lightf>onrce controls for 
illtenf>ity, color, shadowing and snch. By h;lving a note with a page number to point 
to closely related material, I hope to help you find the informatioll you are lookillg 
for. SOllle chapters have Illany more cross-referencef> than others; the Forms editor is 
very self-contRinE'd and haf> few margin notes. but the StagE' and Action editorf> are 
so intertwillcd that I kept rUlIl1ing out of llIargin with all of tile references. 

There is ()]\(' chapter on each editor ill Imagine, and an additional introductory 
chapter which describes Imagine in a broader scope. The ·'Basicf>" chapter explainf> 
the structure of Imagine (what is an editor, anywav?) and the basic IlIethodology of 
how rcnderings are produced. It abo describef> specific tools that are common to all 
(or most) of the editorf>, such as the basic commands to move your viewpoint aronnd 
ill the world. \Vhilc mOf>t of the chapters CaIl he read in ;-my order, new users sllould 
really f>tart by reading the Basics chapter to get a sense of how the software works 
and hmv to use the common cOllllnallds that all of the editors share. 

The largef>t dmpter is (JII thc Detail Editor. It alf>o includes it lot of background 
iuformation that if> useful ill thc later chapters of the book, so it is a good idE'a to 
read this chapter (or at least the first half) after you read the "Basics" chapter and 
before the others. The remaining cltaptcrs are self-contained enough that you can 
read them in almof>t. anv order. 

This book is written for oil users of Imagillc. In each chapter, I try to start with 
few af>f>lllnptious about your kllowledge RJl([ present information starting frolll the 
hasic premises and working to the complex fUlIctions. I've tried to write each chapter 
so that you can read it straight through and get a consistent, logical idea of how the 
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1.3. ABOUT THE AUTHOR :1 

editor works illld what it is capable of. 1-:\,('11 if .Hll! know Imagine well. t IT l'<',l(ling 
the Cltilpt('I'S frolll start to finish, sillc(' YOU Illight pick up a lot of illfmlll,1i ion that 

YOll didn't know about already. 

Thl' appclldices have a different tia\'or t hall t.he reference text. TIl(' Imgcst ap­
pClldix is SOIlI('wlmt of a personal essa.v 011 gellcral techniques and strategies to 'lJ.!iC 

the tools that the rnain chapters doculllent . .J llSt. knowing every COllllllcU)(j"S fUllctioll 
won't give you the ability to make animations that look like t.he amazing effects ill 
the movie Te-rminator' 11.1 This appendix on strategy will sllggcst approaches to ef­
fectively using Imagille. \Yhile the main chapters arc factual and can be trusted, this 
appendix is based OJl my personal experience. It is ,I set of hints. not an absolute set 
of guidelines on how things should be dOlle. 

Other appendices contain a variety of information. One contains a list of the most 
cOIlllllOnl\' asked questions about Imaginc and quick answers to those qncstiollS. There 
is a chart of 11sdul attributes for sl1l'faces likc chrome and paint. A s]\()rt appcndix 
lists picccs of hardware and software that can help you use Imaginc and c()]llplclllcnt 
functions it performs. The command reference appendix gives a VCI'Y qllick summary 
of each commill\(1 ill each editor and point.s VOll to the section where it is descrihed. 

Physically. t he book pages arc large S.;;" by 1 I" because it is easier to incorporate 
clear figures with the larger paper size and there is more information per page (less 
page flipping!) There is it few pages of blank sheets at t.llC back of the book for your 
own notes. I find that I alll always writing down quick ideas, color combinations 
or whatever on scrap paper. If you use these spare pages, YOll'11 always keep the 
information close at hand and at least locatable in the future. 

1.3 About the Author 

I alll act.llally a relative newcomer to :'\)) software on the Amiga. I pll]'cltascd Illlagine 
l.n iII late Dec(,lllber of 1990, and after a l'Ollgh couple of weeks leal'lling the software, 
I was compictely hooked. At the tillIe, I was completing my final year at I\IIT, and 
I fOlllld tllat rendering was a serious CUllljH'titor for my time. In Jall11ary of 1991 

I started an electronic mailing list over the Internet to discuss Imagine, which has 
grown in size to hundreds of subscribers who have posted over 2000 messages of 
Imagine questions. cOlllIllents, alld tips. 

Since then, I've dedicat.ed lIlyself to learning the limits of the software and seeing 
how far I can push it. The quality of my pictures hm'{' increased considerably as I 
learned. Nearly all of Illy knowledge of Imagine is actuall,Y self-taught; 1Iike Halvorson 
is ill! adn)cat(' of experimentation as a lr"ll'ning tool, and I agree witli him. '{Oll can 
discover a lot about a function and its abilities hy just sitting down and playing 
\vith it. Some featnrcs, like "hinge," were baffiing at first, lIntil I experimented 
with it many times and thollght about exactly what effects Imagine was producing. 
11y knowledge of mathelllatics and reading general books on computer graphics also 
helped considerably. OIlC or two of the tips I present arc not original (like a section ill 
t he appendix on how to make teardrop shapes) but \vell over 95% of the informatioll 
contained wit.hin this book callle from using the program, Rick Rodriguez's original 
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Imagine l.0 manuals, and a lot of experience using the program. 

1.4 Thanks 

Several people helped me out with support, advice, criticism, taunts, jeers, and pizza. 
I'd like to thank Ed Chadez, Glenn Lewis, Jeff Peterson, Lou J\Iarkoya, and John 
Grieggs for their direct help, and Mike Halvorson and Steve Gillmor at Impulse for 
their support as well. 

Also thanks to Dave Duberman for the idea of using invoice pockets for holding 
diskettes in the book. 

Additionally, Thomas Rokicki of Radical Eye Software was especially helpful with 
the physical process of formatting this text. AmigaTEX is perhaps the finest typeset­
ting language/system I know of. I'd hate to have to make all of the cross references 
(over 500!) in this book without it. 

J\Jy greatest gratitude goes to my friend Evan Reidell. He introduced me to the 
Amiga, but much more importantly, he showed me how art, science, and especially 
creativity could work together in producing beauty in images, music, and art. Thanks, 
Evan. 

1. 5 Feedback 

This book is as complete as I can make it. I plan to keep the text current by updating 
it every print run (expensive, but worth it), and the best way I know to add to it is 
to ask you, the people who already bought it, for your reactions. After you have read 
this book and used it, I would greatly appreciate any feedback, good and especially 
bad, which will help me build a newer version. Drop a postcard, letter or wad of $20 
bills into the mail addressed to: 

Steven Worley 
Apex Software Publishing 

405 EI Camino Real Suite 121 
Menlo Park, CA 94025 

I don't hold giveaway lotteries for the people who respond, or promise YOll a free book 
or vacation cruise when YOll write. I will promise to respond to anything you have to 
say, and to thank you for any suggestions you have. I'm proud of the work I've done 
with this text. and by sharing it with you I hope to get a lot more people involved 
wit h this illllilZillg program. Imagine. 

[f YOll tmly enjoy this book and think that it is a usefu[ rden'llce. the best fayor 
you can do for me is to tell yom friends about it. Bring it to your user·s gruUJl 

Il1cding. talk about it for a lIlinute or two. and inyite people to leaf through it. The 
lIlore pcople who llse Imagine and llnd(']'stalld it. thc JllOH' pictllI'('s. objects. and 
utilities will lw out there for all of lIS to usc. 
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Chapter 2 

Imagine Basics 

Imagine is in ,t special class of software that lets you create pictures and allilllations 
on your Amiga that have a special "real world" feeling to them. You arc gin~1l the 
powcr to make a unique view into a lllliverse of your own design. You define a 3D 
world, and hllaginc can "render" anv view of IlIat world as if you had taken a picture 
with a call1era at that position. 

Imagine can be a difficult program to start using. It is not designed with the 
goal of being easy to leam; its goal was to provide the user with the most possibl<~ 
power in designing it scene or animation. This makes learning Imaginc difficult, but 
this manual is designcd to help the new users "learn the ropes" as well as provide 
experienced users \vith an organized reference manual. 

2.1 Imagine's Organization 

Imagine is urganized by modules called ('dito!"s. Each of these editors allmv .\·ou to 
vicw and maniPlllate objects and yuul' s('cnc in different ways. Some cditors let. :/ou 
pla('c objects ill scenes, or define how tlIe objc('t.s change with timc. 

The Detail editor is where 3D objects are usually created and Illodified. It allows 
low-level editing of objects; you can add points and faces by hand, move them, delete 
old ones and in general be as picky as you like in adjusting every point. 

The Forms editor also can crcate objects. It uses a special object creation method 
that can make the creation of some types of objects easy. Usually the objects that 
are created in Forms arc loaded back into Detail for fmther editing. 

The Cycle editor defines internal object motion. The objects can be "taught" 
how to IlHJ\"t' so you can make IIlOV('l1ICnt like a walking human figure or (j clock that 

alltoTll(jti(,illl~' s\vings its pendululll and turlls its hands with time. 

The Stage editor allows you to layout S("('llCS and prepare your illliltlatiollS, It 
loads t IIC objects created in the tllree pn'\'ious ('ditors and defines the actual image 

to be rClldered. 

The Actiml cditor is a companioll to the SI age editor. It allows vou to add some 

special effects as well as challge some of the information a bout ,vour scene, especially 

for animations. 
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The Project edito)' is where projects are initially cn-;Itcd alld \\'here they are finall~' 
rcndered. You start Imagill(, ill this editor. and uswdly ('nd lhcr\,. 

The Preferences (-ditor is it small subprogram that ;dlows you to define mallY 
parameters ranging frolll rCll<i('rillg cOlltrols to the ddall11 siz(, of the background grid 
ill the other editors. It is ilion- of a utility thall a (,()]ISt'llItI~' 1lsed function. 

The process of lllaking a relldered illlage usually involves Ilsing the Project editor 
to initialize a !lew world, using the Detail edilor to build object.s. the Stage and 
Actioll editors to lay the objects out. and lhe Project editor again to rellder the 
world. Everything really revolves aroulld the lIlanipulation of 3D obj(~cts. so it is 
important to ulldcrstalld exactly \v]lill they are and hmv they are funned. 

2.2 Imagine Objects 

\Vhcn a computer progr,llil \\',lllts to draw a :~D object. il 1l111st have some way of 
internally representing it. S()]l](, lllodelers store each ohject as <I hunch of 2 dimensional 
polygons alld forIll ,I :ID object frolll a whole bunch ()f tl]('sc polygons pasted together. 
:\ cnbe lllight be ddille<i as six :ZD squares arrallged t()gether. forming a hollmv b()x 

like a cardbonrd cartoll. Siuce our final picture just has tu look like it is solid. definiug 
the outcr sllrfacc of an object is usually ,ill we necd to do to make it SPC'1ll as if the 
obj(~c1 is solid. 

AllY o\JjE'ct can be defined as a lJllll('h of flat polygons. Curn-d smfaces on an 
object like a sphere can use a lot of polygons in order to approximate the surface 
closel\-: ccrtaill computer tricks (includillg a vcry important one called Phong shading) 
can srnooth out the surface even more. l'Josl of the 3D objects (sollletimes called 
Illodels) that you've C\'(']' S(,(,II ill any 3D COllllmtcr 1'.1';1 phi(' \\"('n' defined as polygolls. 
Sometimes advan('cd pmgrallls definc surfaces wil Ii ;1 111;1 ( hClllatical equation or by 
a certain type of ('U1'\'cd surfa(,c. and sometillles a C(JlllPlltCl' Illodel will have certaill 
objects it "knows" how the,'> sjlOuld look (like a 1!l;lthelIlatic<lllv defined sphere or 
('one,) but most uS(' p()I~'golls f()r defining objects. Illlagine illcl\lded. 

All objects in IlI]ilgill(, ;\]'(- defined as a hunch of it,d. 11'i'lllglcs. Nothing more, [1 
is particularly easy for a computer to decide what a triangle would look like when 
vic\ved as a 3D image, Any complex polygoll (like a square or octagoll) cau always 
be broken down into a hunch of triallgles pretty easily. Having only one "shapc'" to 
deal with wheu building an object is actually a convenience for us. as \ve don't have 
to wor],y about questions of what type of polygons a certain object is made of. or 
hmv to ('ouvert one type of polygon illLo atlother. The computer likes dealing only 
with only triangles because it can optilllize its renderer (the part of the program that 
,Ietually draws the picllll'cs) t() expect and deal willi .illsl one silllple shape instead of 
216 different ones. 

Although an object is made of only trianglE'" (called faces) it has points alld 

edges which define whcrc 11J('s(' faces go. If you thiuk of ,\ simple triangle, it has :) 
defining points at the conlC],s. t hrce edges COIlllcctillg 1I]('sc points. and Olle face which 
actually makes up the body of lh~ triangle. Imagillc call bette]' <kal with the objccj" 

by defining these sub-parts (points, edges and faces,) and it allows us to manipulate 
the objects much more easily. 
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2.2. IMAGINE OBJECTS 7 

Every object has a number of defined points. Imaginc understands an ('dye to be 
a line segment that connects any two of these points. A face is ddillcd by naming thc 
three edges that make it up. Instead of storing nine numbers for each face (the X.Y.Z 
location of each corner of the triangle) it just names the edges. which in turn identify 
the three points. This reduces the size of a description of an object considerably. It 
also helps in editing objects since if you move a point, each face that contains that 
point will adjust itself to the new location of the point. The other alternative would 
be to have each face manually manipulated individually, which is obviously a big pain. 

As an example, think of a simple flat square. Imagine would store the square as 
two triangles that share one edge (the diagonal of the square.) The square would 
actually contain five edges (the four sides and the diagonal) and JOUT points (one at 
each of the corners.) It would have two faces. A cube is stored as twelve faces, formed 
by eighteen edges, which are in turn defined by eight points. 

This definition of objects actually gives us some extra leeway in how we define our 
3D model. Imagine doesn't require your object to be connected at all; that is, your 
object could be two completely separate surfaces that never touch. You might want 
to make an object like a logo with 3D letters spelling out a name. The letters don't 
actually touch to form one solid connected object; they are independent from each 
other. Imagine doesn't care; you can call any collection of points, edges, and faces an 
object. Imagine also gives you tools for splitting off part of an object (like removing 
a letter from the logo) or joining two parts together. 

Since this is a computer model and not a physical one, we can violate physics and 
have objects intersect each other. You might overlap two spheres half-way and join 
them together to form one object. You'll only see the outer surface when you render 
the new double-sphere object. Being able to intersect objects like this is very handy, 
since you can hide ragged edges of an object inside another, and you can make joints 
with no gaps. 

There actually are two objects that Imagine does not define as a group of points, 
edges, and faces: a perfect sphere and an infinite plane. These are the only exceptions 
to the normal definition of objects in Imagine. Well, all right, there's another. An 
axis containing no points can still be manipulated as an object. It won't show up 
when rendered, but sometimes it's nice to use a lone axis as an invisible object 1Il 

certain cases. You can also use the axis as the start of a brand new object. 

Defining objects point-by-point is obviously not vcry suited for creatillg cOlllplcx 
objects, sometillles with thousands of points. There arc Illore pmverful cummattds that 
let you modify your object ill more global ways. You can add pre-nlade "prilllitivc" 
objects like a cylillder or il torllS (doughnut shape.) These primitive objects hayc the 
poillts, edges. and fact's that form it already defilled. There arc certain tools that let 
you dra\v all outlille. say thc profile of a chcss paWl!. \vhich is convcrtcd to a threc­
diuH'llsional 'SPllll' object. as if it \vas c!Jisdcd out on a lathe. Other tools let YUlt slice 
uff parts of your object usillg knives that ,VOIl call lllliid yourself. In gCl!craL object 
creation is dOllc with these pmvcrful tools. and picky touch-ups arc the onl\, tim(, you 
grab and movc illdividual points. A sculptor docs llot glue salld graills togctber! 
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Figure 2.1: A st.alJdanl vic,',' from Imagine 

2.3 Common Editor Tools 

The creation of ob.iects ill Imagine is cert.ainly not as intuitive as the process you userl 
in kinrlergarten to squecze clay into vague animal shapes. Inst.earl of a real life vie,",,' of 
the object, you get it complex quadview display. Instead of using yom grubby fingers, 
you have a very 2D mouse. l\Iost importantly, if you wanted to change the shape of 
a clay modeL you just. pushed alld pulled on it. In Imaginc (and any other computer 
modeler) yon have to usc a very specific set of tools to manipulate yonr objects. No 
matter how powerful these tools arc, th ey arc still going to limit the ways you can 
mani plliate your creation. 

2.4 Your View of the World 

In each of the main editors where you manipulate objects (Detail , Stage, Forms , and 
Cycle ,) you'll see what is known as a '"Quad-View." A typical view is shown in Fig­
ure 2.1. There are fonr windows labeled "Top" , "Front" , '"Right", and "Perspective" , 
which are rlifferent. ways of viewing the object you are manipulating. It is difficult 
to manipulate 3D ob.iects with a 2D mouse aud 11 2D screen, and t.he quad-view is a 
compromise that makes the best of these unfortunate 2D restrictions. 

The top, right. , and front views show you the wire-frame skeleton of the object 
you're editing. A wire-frame is a view of yom ob.iect with each edge shown as a line 
segment. Faces are not shown, so the object looks like it's built from pieces of wire 
that join at the outside edges of the object. , hence the name wireframe. \Vireframes 
have two arlvantages; they are much faster to draw than "solid" models , and since 
yolt can see into the object, YOIt can manipulate points and edges on the interior of 
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2.4. YOUR. VIEll' OF THE n'ORLIJ !) 

the object that you wouldn't normally see. 

The title bar of the editor reminds you what editor you are in and occasiollally 
displays useful information, such as what frame of an animation you are viewing. The 
gadgets at the bottom of the screen are user definable controls that are a substitute 
for menu commands. Imagine unfortunatel~' does not support A TIEXX, but llsers can 
at least add their favorite cOlllmands to a button on the bottolll of the screen to at 
least partially cllstomize the program. 

The majority of the screen is taken up by the four views of the world. The Top, 
Right and Front views are just that; a wireframe view of your object shown from the 
three orthogonal (right angle) directions. There is also a small axis at the bottom left 
corner of each view that shows the world's X, Y. Z coordinate system. In Imagine, 
the X, Y, Z is defined just like it is in mathematics; X is left to right, Y is ill to out, 
and Z is down to up. 

There is an absolute world coordinate system defined by these axes. You can select 
the menu command "Coordinates" from the Display menu, which will continually 
display the coordinates of the mouse pointer in the \vorld's X, Y, and Z system. The 
units that it measures in arc arbitrary, but it is often convenient to call them "Imagine 
units." Objects tend to be on the order of 10 to 100 Imagine Units in size, since this 
is a comfortable scale to deal with when we design scenes to be rendered. 

There is often a grid overlaid on the three main windows. This grid is used to give 
you a sense of scale, and can be turned on or off in the Display menu. The spacing 
between the lines can be set by choosing "Grid Size", also from the Display menu. 
The default is 20, which is a reasonable starting size. Some cormnands let you usc the 
grid to snap objects to precise locations, which is the main reason you might want to 
change the grid size. You can turn the grid 011 and off by uning the "Grid On/Off" 
command from the Display menu. 

The fourth window (which never displays a grid) is called the "perspective" win­
dow. It allows you to vicw your object from any direction. You can also change 
Illodes to view your object as a wircframe or as a "solid" modeL where the faces be­
come opaque so that you cannot see through your object. In this window, YOli rannot 

manipulate your objects; it is a view only. 
Each of the four windows can be quickly zoomed to take up the full screen very 

easily by merely clicking on the tall narrow box to the left of each view that contains 
the name of the window. The window will expand to take up the entire screen, 
allowing you to have a better view of whatever you're working OIL To zoom back to 
the quad-view, just click on the name to the left again. To go immediately from a 
full screen display of one view to a full screen display of another, you just click the 
Ilame of the new view to the right. Being able to see all four views at once is often 
an advantage, but so is seeing a larger, mure detailed view. This method allows you 
to quickly and easily change how you look at your model. 

Perspective, the remaining view, also shows a wircf"rame view of the your world. 
You can change the view by manipulating the two white sliding boxes on the bottom 
and left of the window. The bottom white slider lets you view from different directions 
(J,f'(mnd the object. If the slider is in the middle, you're looking at the front. If it's ;{/4 
of the way to the right, you're looking at the right hand side, and if it's all the way 
in either direction, you're looking at the back. The vertical slider on the left controls 

SOllie ,,,]IJ programs 
define Z to be 

in-and-out, so note 
Imagine '8 dijfercncr:. 
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the angle you're lookillg ,\1 t he object from. Centered is ,1 kn'l perspective, all the 

\\"ay up gives you a straight.-dmnl vicw, and all the \vay dowli gi\"cs you a straight-up 

\"iew. By combining tllE'se two sliders you can look at your ol)jcct from any dircctioll. 

You can change tll<' a pp('anlllCe of the Perspecti v(' \"il'\\" h~" selecting "Wirefral1lc" 
or "Solid" from tIlt' Display pllll-down menu. Solid takes longer to show your object, 

but removes the puillts that an~ hidden, getting rid of the X-ray wircframc view. A 

final way of changing the perspect.ivc view is by selecting "Shaded" from the l'dode 

pull-dmvll lIlenu and zooming the pnspcctivc view to the full screen. This shades the 
object in false black and white colors which sometimes lets you sec the shape of the 

object lllore clearly. 

There are a few COllllllands thnt let you change your absolute \"cllltagc of your 

object. You can zoom your view (on all windows) in and out by using "Zoom In" 

and "Zoom Out" fn>lll t!H'View lllenu. This Ids YOU SE'C more of your object at 
once, or just a certaiu portioll, Each zoom in or out will dOIlI)le or halve the scale 

respectively. You call ,ilso sekct a numerical ZOOIll h\" selcctillg "Set Zoom" in tIl(' 
View menu, which ,dl()\\"s Illorc precise magnificatio]) k\Tls by simply typing in a 

Ililmber. Zoom in and ZOOlll Ollt arc often Ilsed, so knowillg the keyboard equivalellts 
(Jf right-Amiga-i awl riglil-Allliga-o can save a lot of tilIlf'. 

To scroll the views around, you call click in one of the three main viE'ws, then use 
the arrow keys to move the view ill whatever direction you like. You'lI notice that 

if YOll change one view, the others will challge as well; all of the views arc linked so 
they show the Silllle volume of space. Yon can also scroll the view by telling Imagine 

where you \vant the view centered. You select "Re-center" from the View menu and 

click on where yuu want the new ccnter of ,vour view to be. Usually you click right 
in the middlE' of the object or area ~"ou'rc interested ill. The keyboard equivalent of 
right-Amiga-. (period) is wry ("(Jllvcnient. 

One important display opt iOll is found in the Displav lllCllll: it is called "Interlacc," 

Interlace will change the screell resolution which tIl(' d isplav llses. An interlaccd 
screen is 400 pixels high. wlH'H'<ls a lion-interlaced S("["('{'11 ic; ulJly 200. Unfortunately, 
tlte interlaced display will flickcr 011 many Arnigas, All Ailliga 3()()() or a "flickcr­
iixer" equipped Amig;l will 1)(' 'lhle to use interlaced lllodc witll(mt the flicker. TIl<' 

interlaced mode allows much more ddail and Illore precise location of poinb, so it is 
by far the preferred mode to work in. Evcn if you do have a flickering display, it is 
probably \vort h the annoyance to have the extra resolution. 

There a['(' a couple ways to redu("(' interlace flicker. You can l1luck with the mon­
itor's cOlltrast and brightness. or you can chang,c the screen colors to something less 

contrasting using the Preferences editor. l\Iy favorite solution is wearing sunglasses; 

believe it or noL it works very \\"ell, and you look coul while using your computer. 

2.4.1 Moving Objects 

Knowing how to move your views around is important, as when you're manipulating 

an object :vou'll find yourself changing your vie\vpoints around constantly. There is a 

whole neV,i set of commands for moving the object8 in the editor aro1lnd. 

\;\Then you arc \'iewing ,111 object in your vmrld, ~"()ldl llotice that you can see 
('ach point and edge in tll(' \\"irdrame. In additiou. you'll Sf'(' ,111 a.Tis, usually ncar 
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2.4. YOUR. VIEn" OF THE VrORLD 11 

the center of the object. In Imagine, every object ha.8 its own independent a:t:1.S. An 
object's axis helps Imagine determine which wayan object is facing, how it is scaled, 
and even what its position is. Imagine doesn't understand what the objects aT(~; it 
doesn't realize that a complex object like an airplane should oricnt itsclf with wheels 
down instead of balanced sideways on a wingtip. The axis actually defines the objcct"s 
position; if you ask Imagine to move an object, Illlagine really just moves the axis, 
and the object's points, edges, and faces are dragged along with it. vVhen you rotate 
an object, the rotation occurs around the object's axis, as opposed to the world's 
absolute reference system. Scalings, where you change the si;l,e of the object, also usc 
the object axis as a basis. 

When you want to manipulate a certain object, you have to tell Imagine which 
one (or ones!) that you're interested in, since you might have a dozen different object 
loaded at once. The way of choosing an object so you can manipulate it is just by 
clicking on its axis. The object will turn a pretty blue color (or sometimes purple; 
more later!) which indicates that the object is chosen; any manipulation commands 
will be done on this one object. The object is said to be "picked," and Imagine knows 
that you want to apply commands to this object as opposed to another. 

Once you've picked an object, the most common lllanipulations are to move it 
around, rotate it, or scale it. These basic commands are often used, so Impulse has 
made it pretty easy to do. When you have a selected an object, you type the letter om' 
for "Move," or click on the small gadget at the bottom of the screen labeled "Mcw." 
The object will disappear (!) and be replaced by a big yellow "bounding box" which 
encloses the volume where your object was. This bounding box represents the size, 
shape, position, and orientation of your object. Since the box is so simple to draw, 
Imagine can update it in realtime as you manipulate it, allowing you to position it 
quickly and easily. 

After selecting the object and pressing om', Imagine knows you want to move the 
object. Putting the cursor in any of the three main views, pressing the left mouse 
button and then dragging the mouse will drag your object in the direction you move. 
You do not have to click on the yellow box; anywhere in the view is fine. You can 
keep moving the object as long as you like; you can let go of the mouse button, move 
the pointer to another position in any of the three views, and continue moving the 
object. You are also welcome to zoom in and out, make one view full-screen, or 
re-center your views at any time. When you are finally done moving your object, 
pressing the space bar or clicking the "OK" gadget will accept the change and your 
object will be displayed as a wireframe in its new location. If you've made a mistake, 
you can press tIl(' ESC key or the "Cancel" gndget instead. This also exits the mow' 
mode, but the oiJjl'ci's position is uIlchallged from \v]lCre it \vas bdurl' YOll started to 
move it. This is obviously useful for fixing lllistakes Of changing .VOIlr Illind. 

T\vo other cOIllmallds work much like lllove: rotate and scale. If vou select your 
object and prl'ss or' or dick on the "Rot" gadget at the bottom of tlie sCln'n. you 
\vill be able to rotate your object, and you'll sec the yellO\v boulldillg hox Spill as .V01l 

drag the Illouse with the button down. You can also change Spill axes (to pitch or 
bank the uhj('ct. as opposed to ~'awing it) by pressing 'x', 'y'. or 'z' or clicking on the 
slllall ··X.'" '-Y'-' and "z" gadgets at the bottom of thl' S(TCi'1l to defille which axis 
you ,,;ant to rotatl' around. All rotation is d()lle ;mllll1c1 the ohj(ct's axis. 
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Scaling is done by pressing 's" or clickillg the "Sc j"' gadget it t the bottom of the 
screen and dragging t 1](' IllOllSC. Again, scaling is dor\(' rd<ltiy(' to the objpd'8 axis. If 
t he axis is in the cenLer of t 1](' ohject, the object will grow ill ill! directions. If it is at 
the bottom, the object \vill grow lip and out, but not down. 

Each of these tlm'(' COllllllilllds (111ove, scalc, and rot ate) cml be called either \vl1('n 
you've picked an object or duriug allY other IJlO\,(~, scale, ur rotate command. Fur 
example. you might pick an object, press 'm' to move the object, position it in a new 
place, press 'r' to spin it, then's' to scale it. You do not have to press the space bar 
after ('wry change; ollly after you arc fiually s,j( isfied with the new location, size, and 
orientation of your object do you W<lllt to press the space bar to accept the changes 
you've madc. Aborting by llsing the ESC kcvor the "Can" gadget. (for Cancel) will 
remove all of the changes (movements. rotations. and scalings) that you've rnade. 

These manipulati()n C()Ill111allds are easy to llse, illld they have other controls thai 
lllake certain lIlHni pula t iOlls Cy('ll easier. The'x', 'y'. and 'z' cOlllmands that allow Y()ll 

to change rotation axes also w()]"k in moving and scaling. They act in these two modes 
as toggles; when YOll start a lllove, you are free to llimT it in all three directions, X, 
'y', and Z. You might want to restrict a direction of lllot.ioll. tliollgh, if for example you 
are moving a table alollg a Hoor and you didn't wallt to accidclltally lift the table into 
the air as you moved it lefL and right. Pressing the "x", "'y", and "z" keys \vill toggle 
the allowable directions on and off, so prcssing "':/' will anchor the t.able's height, and 
pressing "z" again will allow you to lift it up if you change your mind. This also 
works in the scaling mode; if you want to make an object narrower without changing 
its heigbt, you might toggle "z" and scale the object down. With the" z" toggle off, 
the object will maintain its Z height, but will shrink in the X and Y directions. At 
any tilllP, the gadgets at the bottom of the screen highlight the directions that are 
'·active." 

A related shortcllt is llsing the capital letters 'X', -Y'. and -Z', which set the toggles 
t() allow movement and scaling in one direction only. If you wanted to lift a table 
st raight up, you jllst. typ<' oZ' and the table will be frec to IllOYC up and down, but 
llot in the X or Y directions. This method of setting the toggles overrides whateyCl" 
position they were set ill beforc, but you can use the indiyidual toggles afterwards to 
set whatever freedoms you like. 

imagine gives you even more flexibility if you want to use it. Whenever you move, 
rotate, and scale an object, it is based on a certain coordinate system. The default 
is to usc a fixed coordinate system, defined by the set of axes that is fixed ill place 
and shown at the bottom left of the three main views. This is called the "world" 
coordinate system. However, each object has its own "local" coordinate system. 
defined by its own axis. lmagine allows you to use a local coordinate system instead 
of t.he \vorld system if YOll like. 

For example, if you have an object in the shape of a plane, the local coordinate 
systelll probably has the Y axis (going frollt to back) in line with t.he main fuselage 
of the plane. Using "I''' to rotate the plane, you can easily position it so that it is 
angled up like it is climbing into the sky. If Y0l! then wanted to move it in a straight 
line along its "Hight path" , the direction it's pointing, you could select move, and try 

to judge by eye the IlC\Y p()sition in the direction ill front of the plane. If, instead. 
you select local mode (hy llsing "1") and restrict lliotioll along the Y direction l)y 
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typing '·Y'. the plane will lllove smoothly along thc linc it's pointed along. In the 
world coordinate system, it's moving in both the Y and Z directions. but in its local 
coordinate system, it's moving only in its Y direction. 

To switch between coordinate systems, you just t.vpe . rand " ,,,. , whenever you 

w<lnt to change, or select the '"Local"' gadget. The currcnt coordinate systcm will 
highlight the "Locar gadget at the bottom of thc display display when you cHe using 
local coordinatt~s. ~lany times thc local and world coordinate systems will be the 
same (they will be aligned in the same direction), so one is equivalent to the other. 

One final option when you're manipulating objects allows you to manipulate the 
axis of the object independently. If you want to move, scale, or rotate an object's 
axis (without simultaneously affecting the object!) you can usc '~r, 'R', and'S', the 
capital letter versions of the object manipulation cornrllands, to affect only the axis. 
You can also use the "Shift" gadget instead of the keyboard equivalent. There are 

some occasions you might want to do this for fancy tricks, but most of the time, you 
just want to move the axis around just so that it lies near the center of your object. 

The standard cOlllmands to move, rotate, and scale objects have been streamlined 
for case of use since they arc performed so often. Sometimes, however, they arc 
somewhat lacking, especially when you need prccis(~ control over how your object is 
to be manipulated. For the precise control of object manipulation, Imagine has a 
special command called "Transformation" which allows you to numerically control 
your object as opposed to judging by eye. 

The transformation command works much like the standard interactive commands 
in that you first select your object (by clicking on its axis) and then tell Imagine what 
to do to it. To enter the transform cOImnand, you click on the object (it becomes blue 
or purple) and pull down the menu item "Transformation" from thc Object lllCllU. 

A small requester will appear. You have six options you can choose from: translate, 

rotate, scale, position, alignment, and size. You also enter X, Y, and Z arguments. 

Translate takes the X, Y and Z argurIlents and moves (translates) the object that 
distance. 

Rotate will rotate the object around the axis you specify by an amount (in degrees) 

you specify in X, Y and Z. Performing lIlore than one rotation at once is legal, but 
it is easy to make mistakes in final orientation. If Y0l! rotate around more than one 
axis at once, the Z rotation is performed, then the X rotation, then the Y rotation. 

Scale will scale yom object by a certain factor. To double the size, just enter 2 
ill each of the X, Y, and Z boxes. A negative number is completely legaL and if one 
or three of the scalings is negative, you'll actually get a scaled mirror image of your 
original object. 

Position is like Translate in that it moves your object. Instead of moving a certain 
distance, however, it moves the object to the absolute world coordinates you specify. 

Alignment is also absolute: it will rotate your object in whatever way necessary 

to align in the direction you specify, regardless of the original orientation. Setting X, 
Y, Z all to zero will make the object line up exactly with the world axes. 

Size is again absolute. It uses the axis size as a benchmark. and will scale the 
object (and its axis) to an absolute size. The "default" size that all axes start out at 
is 32 Imagine Units, so entering an XYZ size of 32 32 32 will bring most objects back 

to their virgin sizes. 
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To Ilse allY of these Sllb-COllltll<lllds . .iIlSt click on the box next to its ll<1ltIC and type 
111 th(' appropriate X, Y, ,111<1 Z argllllH'lIts ill the boxes to the right. Selectillg "OK" 
\\'ill perform the nJanipulnti()]ls. "('<l1I("(,\"" will abort \vithout cdl"cctiTig v()m ()bject. 

Yon have the optioll to lise world or local coordinates, just as ill the illt eractive 
("OIIllWllHis; just click on cit her box /.0 decide. The ddault is tIl<' ,,'orld syst elll, You 

can also manipulate only tile axis (like the cHpital letter cOIlllll,mds ill illteractive 
rnanipnlation) by selecting "Transfonn axis ()]}lv," 

l\Iost mallipulations use the interactive controls. awl the transforrnation requester 
is used only for accurate. lllcasnred changes. 

Onc problclil that .VOll lllay run into after an in/{'ractiyc or a transformed manip­
ulation is a "dirty" scrc('n. Imagine crases the old object from before your moyc or 

scale or rotate. ami draws it in the new position, How('ycr, to save timc, it will not 
redraw any other \vircfraltlc ob.icct that happcll to be in vicw, This lll<'(tllS that the 
,\l"('as where the old object illtcrsccted all~' otber object ill the yie\\" will bc blank; 
part of the other object "'ill lw ('l"lS(,d. If you want to check to scc if this is the 
casc, you can select "Bed raw" frolll tl)(' Display ltleIllL Vv'hich will ]"cdril\,' <111 of the 
obj<'cts. cliltlinatillg the ]>l"ul>l('lIJ. Olle case where this is almost !I('cess;)ry is when 
you II"v(' lllultiple copies of all ob.iect at tll(' same location. If you IIIO\'e (111(' copy, the 
other iSlI'! rcdrmvl) after the lirst copy is llloycd a\vay. Since it was in the exact same 

locatioll as the old. ('rased, object, it looks like it has disappeared! This is easy to fix 
with redraw. It is another oft-used cOllnuand, so kllowing the keyboard equivalent of 
right-Amiga-r is handy. 

A problem .vou·ll l"llll into when manipulating complex objects is the sheer time it 
takes to rec!rmv the wircframe model (in threc yie\vs), Imagine has a way to speed the 
display of these object; it shows the bounding box of the object (like the one shown in 
illt('ractiyc manipulation) illstead of t he wircframe. You lose the detailed vicw of your 
object. but you can still S(T thc positiun. size, and orientation of tire objects. To make 
an object "Quickdrav/' ill this Illode, .VOll call use three commillHls ill the FlIllctions 
!llelll!. "Quickdraw All" will make all ()f the objects display ill quickdr;lw mode. 
"Quickdraw 1\one" will l1)ake all ob.iects display the normal wirdrallle, "QlIickdrmv 
Pick" will make your picked (bluc ur purple highlighted) object disp\;n' ill Cjuickdraw 
mode. These Cjuickdraw boxes are very handy, and since tlrey can be toggled at any 
time in the Detail Editor, it makes sense to usc them wilen screen updates start to 
get too slow, 

2.4.2 Pick and Select 

Since Y011 can have many objects loaded at once, there has to he it way for YOl1 to tell 
Imagine what object or objects you want to perform your commands on. You've dOlle 
this already by clickillg on an object's axis and watchillg it turn color. This shows 
that the picked object is ready to be manipulated on. 

vVhaJ if we wallt to manipulate more than Olll' object at a time? A standard \va.\" 
to "multi-pick" things (like icons in AmigaDOS, or objects in Imagine) is to usc the 

shift key. By holding the shift key as you click Oil objects, Imagine knows you \vaTlt 
() IWIl.ch of objects picked, lIot .iIlSt tll(, lat.est one, In fact, if you press tl](' shift key, 
tite display line at the top of the SCn'('1l will change to show how llW1IY olJjccts are 
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picked. Commands will usually affect 1111 of the picked objects. not just on('. In tit(' 

case of llloving. scaling. and rot afing Illore thall one object. the .firs! picked ()bject's 
axis defines the basis of all the IWlllipulations. as well as the local c()ordilla Ie sys(('m 

for manipulating all uf the objects. 

There an' easier way to pick IWlll~' objects thall by repeatedly clickillg Oil each 
object's axis. Imagine allows you to change how objects arc picked by the "Pick 

l\Icthod"' submenu in the l\locles lllCllU. The ddault is ··Click."' which nwans that 

when you click directly Oil an object's axis. it \vill becollle pickec\. Other Illci hods 

of picking can be chosen from the pick lIlethod su!Jlllellll. If you usc "Drag Box."' 

instead of clicking on the object axes. you should press awl hold the lIlouse Imtt()]1 

while dragging the 1I10use. A large box will follow your 1ll00lSC, and when you release 

the button, an object within the box will become picked. If you press and hold the 

shift key when you release the mouse button, all of the objects within the box will 

become picked. 

Lasso is similar, but more yersatile. You press and hold the button while drawing 

a large circle or oval or squiggly shape. vVhen you rekase the lmtton, an object within 

the region you've drmvll \vill becotllf' picked. Agaill. you can hold the sllift key to pick 
all of the objccts \vithin. 

A final option in the pick method sublllenu is called "Lock" . Lock iSld it method 

of picking: it really has more to do with \vhen moving picked objects. Lock is a Hag: 

.'1'011 can toggle it on and oft" by selectillg it frOll! its submenu. Whcn Lock is on, any 

moved object will snap to the nearest grid location \vhen released. This is automatic 

and is easier than using the one-time "Snap to Grid" (described latc!", I promisc!) 
again and again when you're trying to get precise placelllcllt. 

Two other utility cotlllnands can he foulld ill the Pick/Select JlICIlll. "Pick Air' 
\vill pick all of the objects ill your workspace. "Ullpick Last" will allow you to rClllove 

the last object you picked from your set of picked objects. This is Itandy \vltCll you 

pick one too IIlany objects and you wallt to ullpick the last one you chose. 

It is easy to pick objects or sets of objects using the differcnt pick methods. There 

is actually another powerful way to change what object or objects arc picked: it is 

called "select.'· There is a very, very illlPortant dift"ercnce between a "picked" object 
and a "selected" object: you've been using pick to highlight objects and manipulate 
them. Select is sort of a pick-warma-bc. 

There is a solution when picking (or ullpicking) objects becolIlcs aw bvard (or 
impossible!). Select allows you to control what objects arc picked by allmvillg .'1'011 to 
add and rCTllove objects from your set of picked objects one at a tillle. 

One common problelll that can occllr is whell two object axes arc directly on top 
of each other. If YOll click on the comlIlon axis location, one of the objects will becotlH' 

picked. (The first one that was created or loaded into the Editor). If you click again. 

the samc object will remain picked and the second object will just sit tltere. If you 

hold the shift key alld click on the cotn Illot I axis again, the second object will be 

picked. but nmv both objects arc picked. If you \vant to pick just the second object 

and not the first, .'1'011 can either 11101'1' otle object just to uncover the other axis, or 

you can usc select. 

Think of buying IUllch at a cafeteria, and YOll pick \';hich food you wallt to eat. 

One way of "picking" food to add to YOllr tray is by having the IUlIch worker point 
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to each of the cafeteria's food bins, and saying "No, the next one, the next (lIle, the 
next one; yes! That one!" as the worker points to the foods in turn. As the worker 
selects item after item, you can choose to pick the item he's pointing to at any time. 
The analogy extends; What if your arms arc full of cafeteria food and you \vant to 
put some back? Your arms are husy holding all the food; you can't easily grab an 
item and put it down. You can. however, ask a fricnd to "nnpick" the item for YOl!o 

If your friend has tnlllhk with big words (like "soup,") he can just point at each food 
ill your arms in turn until he points to the granola yogurt you want to put down. You 
then say "Yes, yes' P1CIJ.Sf get rid of that!" 

This is exactly \vhat select allows you to do. Your arms are full with picked 
objects. You can't just click on an object to "Gupick"' it becallse Imagine thinks 
you're just making Sllre you have it picked. You also might have problems indicating 
the right object to pick, as in the case of two objects on top of one another. The 
major difference between the cafeteria and Imagine is that your mentally challellged 
friend is also the cafeteria worker, and will point to both types of objects for you. 

Select works by allowing you to highlight different objects in a controlled way. 
These highlighted objects will show in different colors, a llmving you to tell the state 
of an object. A "selected" object might be picked or not. In the default color scheme. 
a normal object is hlack, a selected object is orallge, a picked object is blue, and a 
picked a.nd selected object is purple. 

Only one objec/ ('(In be selrd.cd at once, which is helpful in reducing confusion. 
The commands for selecting objects are completely different from those of picking 
objects; the whole point of select is that sometimes the methods used to pick objects 
arc awkward, and select gives you an alternative way to pick them. 

The easiest and most common method of selecting an object is by using two 
commands, "Select Next" and "Select Previolls," both found in the Pick/Select menu. 
Using "Select Next" repeatedly will cycle through all of the objects in the order that 
they were created or loaded. This command does not care whether the object is picked 
or not: it will select all ()bjects one at a time. "Select Kcxt" is often a commalld 
yuu want to repeat. so knowillg the keyboard shurtcut of right-Amiga-n is almost 
necessary. By repeatedly' using "Select Next," a.n!) object can be selected because 
Select next will eventually reach it. "Select Previous", right-Allliga-b (for back), will 
select objects in the opposite order, in case you overshoot with "Select Next." One 
c()nvenience is that Wh<'ll an object becomes selected, your view will jump to center 
the object on the screen, always allowing you to see what you just selected. 

\Vhcn an object is selected, there are certain commands that will cause it to 
become picked or un-picked. The most common command is called "Pick Select," 
\vhich can be found in the Pick/Select menu. When you usc this menu option, the 
selected object will becollle picked. If the selected ohject is picked and you want to 
un-pick it, you can usc "Unpick Select" from the pick/select menu to llnpick it. 

"Select Next" is sometimes painfully slow (you have to step though every object!), 
especially if you know exactly what object you want to select. One quick C0I111Iland. 
that is sometimes useful is "Horne," which selects the very first object you created or 
loaded illto the Editor. 

Two other useful commands to quickly select specific objects arc "Find by Name" 
and "Find Requester", lJOth found ill the Functions lllcnu. "Find by Name" allows 
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2.4. YOUR VIER' OF THE VVORLIJ 17 

you to type in an object's name (assigned in the Attributes requester, more later) and 
the object will become selected and your view will shift to center 011 the named object. 
In addition, the object becomes selected, allowing ,vou to pick-select or unpick-select 
it. The "Find Requester" does the sallle thing except it displays the nallles of all of 
the currently loaded objects. and you just click on the name you want to select. This 
requester is also useful because it tells you the size (# of points, edges, and faccs) 
of each object, which is an excellent judge of object complexity. It's also fUll to say 
"Cool! l\Iy tomato has 1,821 points!" 

A final command that is handy to usc in all of the editors doesn't actually move 
or manipulate objects. It is a way of getting a higher quality display of the view 
you see in the Perspective vie\'\'. The command "Quickrendcr" in the Project menu 
will actually render the image you sec using whatever rendering method yon wish. 
Imagine will ask if you want to add a lightso1lrce, which is probably a good idea if 
your object or scene has no lights already. The type of rendering that Quickdraw 
performs is defined by the Preference editor. The image that is rendered is saved to 
RAM: by default, and you are given the option to delete the picture after you view 
it. Page 132 discllsses the different Quickrendcr options. 

When Imagine displays the Quickrender picture, you can press a button or press 
the mouse button to go back to the editor. Unfortunately, Imagine seems to buffer 
YOllr keystrokes and mouse clicks, so sometimes when the render finally finished, 
YOll might see your Quickrender flash onscreen for an instant, then it's gone. This 
is especially common if yon move to a second screen to use another program while 
Imagine is rClldering (Amiga Illultitasking is great!). There is no easy way to get 
Illlagine to redisplay the picture. but you can load the file from RAM: and display 
it from ADPro or using Iview. Another option ,vauld be to rename the Quickrcmler 
file into Pic. 0001 and placing it into a subproject's directory, then using the Project 
command "Import" to make it a viewable frame. None of these solutions are really 
satisfactory. but it's just about the only workaround that gets arollnd this problem. 

Import is discussed on 
page 128. 
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Chapter 3 

The Detail Editor 

The Detail Editor allows you to manipulate and modify objects in Imagine. Like 
the other editors (and any Amiga program, for that matter) Imagine gets input and 
directions from you by either moving the mouse and clicking its buttons or by typing 
on the keyboard. Most advanced options use pull-down menus to select the function 
you want to perform. An important trick, especially when you start using Imagine 
a lot, is keyboard equivalents. This lets you select menu items via the keyboard by 
pressing the right Amiga key along with another letter or number. All of the keyboard 
equivalents can be selected via pull-down menus, although not all menu items have 
keyboard equivalents. You'll find that learning the most used commands' keyboard 
equivalents can save a lot of time. Its quick and easy to punch right-Amiga-o to zoom 
your view out; pulling the menu down repeatedly is a pain. A few other commands 
(especially moving, rotating, and scaling objects) use the keyboard to indicate what 
you want to do (move, rotate, or scale) while simultaneously using the mouse to 
control the extent of the transformation. 

You can get into the Detail editor from any point in Imagine by selecting the menu 
item "Detail Editor" from the Project pull-down menu. The screen should then split 
into the quad-view display discussed in the previous chapter. 

YOll should definitely read the Basics chapter before attempting to use the Detail 
editor. The basic commands for manipulating your viewpoint are basic to using any 
of the editors, and a knowledge of basic object structure is also assumed. 

3.1 Groups and Hierarchies 

\Vith complex models, sometiml's V011 dOll't wallt to Illake one huge. gigalltic object 

to reprcsent the entire Illodel. You might W;lIlt to Illake it forest object that has 20 

tn'f'S ill it, and it seeTlls silly to carv(, the whole thing Ollt of one block. Or. YOIl might 

be bllildillg an object that is logically a lmllch of separate parts. like a clock \vitll a 

fan'. a pendulum, two hands, and a frame. 

Allother important ability you might \Vallt is to be a hie to give differcllt parts of 

a COTIlPlcx object differellt attriblltcs, or colors. Illlagille lets you color and dcfillc til(' 

look of your objects ill different Wil.VS. and you call ('\"('ll tdl it to make differcnt parts 
of the sallle object look diffe]'cllt. Bllt when you 'I'(' l>llildillg something like a wind()\v, 

19 
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A neat trick for' 
/f:orning keyboard 
equivalents is discussed 
on page 145. 
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the glass panes are considcrablv differcllt than the wood frames: it is easier to define 
each as a separate object thcn sOlllehmv group them together. 

There is a function that Ids you do exactly this: group objects together. \Vhen 
.YOll have a model that you want to Illake (and keep!) in separate sectiulls. I rnagille 
allows you to establish a grullp of objects which will stay together. It allmvs "'ou to 
treat t he group as an entire ensclIlble (if you want to move everything, or apply a 
command to the whole set), or you can pick out one particular object and deal with 
it independently. 

Grouping is very casy to do. If you want to group two objects together, you click 
on one object, then press the shift key and click on the other. (Remember that this 
is just the method of picking more than one object. at once.) When you have multi­
picked the objects, you select "Group" from the Object rnenu. A purple line will 
appear joining the axes of the objects. The first object that was selected becorncs the 
"parent" of the group. If you g)'()up lllore than two objects, the purple "group" lines 
all nUl from each "child" ohject to the parent object. This lets you see what ohjects 
arc grouped to om' anotlw]', and helps idcntify the parent of the group. SOllletimes 
it is nice to assign a lone axis as the parcnt of a group, cspecially whcll no part of a 
grollp lends itself to being ;\ pmcllt. 

Splittinl!; a group back iuto its compunent parts is also easy; just pick the group by 
clicking on the parent. The entire group will becollle picked, and selecting "Ungroup" 
from the OLject I1]('llll will split the group. The purple joining lines will disappear, 

and each child will be independent again. 

Once a group is made, it can be treated almost identically to an ungrouped ob­
ject. You can pick it (by clicking on the parent) and the ('ntire group will become 
highlighted. You can then move, scale, or rotate the entire group as a whole. If you 
click on a child object, the child will he picked, but not the gruup. You can then 
1Il()\'(', scale, or rotate it independently of the group, assign it individual attributes, 
or perform a command on it iwlcpcndently of the rest of the group. EVcll when 
~'()1I Illove the child object ;\rollud, it ,,,ill stay grouped; you must nse "Ungroup" to 
llngrollp objects. There arc Illodes \\'11('1'(' you can pick parents separate hom their 
children; this is described in tlte next section. 

You can even make groups of groups. Or groups of groups of groups. This is done 
in exactly the same manner as before; you can pick OTIC group, multi-pick a second, and 
group them. Having these multi-layer groups is sometimes very useful, for example, 
in modeling a human figure. You might make a finger group that contains all of the 
knuckles. a hand group including a palm, four finger I!;roups, and a thumb grollp, 
an arm group consisting of a hand group, a wrist, a forearm, and an elbow, and a 
boch' group consisting of ;\ bead g],(J1IP, a torso, two leg groups, and two arm groups. 
This kind of nested grouping is called a "hierarchy," something like an ordering of 
your grouped objects like a family tree, where the body is the great-granddaddy of 
a knuckle. One great advantage of setting up a hierarchy is obvious when you want 
to move an arm. You pick the arm, and rotate it aroulld the shoulder. All of the 
arm's children follow it, so the arm moves as a ,vhole. You do not have to move 15 
knuckles, a palm, a wrist, a forearm, and so OIL If you want to adjust a finger, you can 
manipulate it and the knuckles will move together, but the arm will be unaffected. If 
yuu move the main parent. bod~' group, everything follows along as if the budy were 
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just one solid ohject, as opposed to dozens of parts. Hierarchies arc obviously well 
suited for complex models. 

Groups arc useful when you have sub-parts of an object you want to keep together. 
Sometimes grouping simple objects is still useful even if there is no hierarchy to follow. 
since the individual objects are free to move apart from the parent, and can easily be 
assigned different attributes. 

For example, if you're designing a human face, you might cause the eyeballs in 
the head to be an additiollal grouped object as opposed to just molded into the main 
face. Later, if you wanted to change the eye (make it a different coloI', or replace it 
with a different type of eye you can easily select the eye and change or replace it. 
This advantage compounds the other advantages of grouping; you can later animate 
the eyes looking ill different directions, and you can easily change the attributes or 
texture of the eye while leaving the face undisturbed. 

3.2 Loading, Saving, and Other Object Manipulations 

There are many useful commands that act 011 picked objects other than just simply 
moving, rotating, and scaling them. Two of the most practical are "Load" and 
"Save." "'Load" will load a new object ill from disk; it will display a file requester 
which you can choose the filename of the object to load. The most common place to 
put objects are in yom objects subdirectory in your project directory. 

"Save" will take the picked object or group and save it as a file onto disk. Note 
tlla t groups 'Will save all of the objects in the group in the san/,(~ .file, as long as you 
have the whole group picked by clicking on the parent. If you pick a child of a group 
and save it, you save only that object (and its children), and not the entire gronp it 
belongs to. You can give the saved object or group any name you want, but I suggest 
using a filename extension of . iob to help identify it as an Illlagine object. 

3.2.1 Add 

You can also have Imagine create several simple types of objects for yon. Instead of 
loading a object from a file on disk, Imagine can algorithmically create several simple 
shapes sHch as tubes and spheres. The command "Add" in the FUllctions menu has 
many options for building ne\\' "primitive" objects. 

"Add Axis" will add a simple axis to your world, which call form as the basis of 
a new object. "'Add Sphere" will add a perfect sphere object to yom world. "Add 
Ground" adds all infinite plane ohject. E:1Ch 01](' of these optiolls \",ill add the object 
illto the world at til<' X. Y. Z locatioll (). (l. (1. 

llllilginC' C()lllC'S \\"itl! s('\"cral silllpl(' pn'-llllilt ol)jects (',dled prilllitin's th,d arC' 
very COll\"C'lliC'nt to nse ,lS st arting [)()illls for (,],l',ltillg \"OIH OWll object:-.. To lIlake a 
prilllitiy(' ohject.. select. "Add" ill tl](' I,:dit ll](,llll. ,\lid "l)rilllitiy(;' ill tl\(' snh-ll](,lIll. 

There arc six silllple sllil!JCs that IlliagillC' \\"ill ,11ltoIIlagic,dh" (TC'ate for \"on: ,I sphere. 
a cylilldcL a cUIIe. it disk. it plane. alld ,] t()],llS. \\l}(,ll YOll sclect Olll'. 11l1<1giJH' will 
ask 1m\\" lIUlllY puillts til<' ohject shollld haH'. 

\\"itll prillliti\('s like ,l sphere. tilC' lJIorC' points tltat deflllc it. til<' sJllo()thn its 
appc,mlllC(, is goillg to 1)(' \\"hell rClldered. HCllH'uil)('r t hill ('\Tll ('11rv('d sllrfaces arC' 

ChrOlIlC eyeballs! Cool' 
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made from triangles. alld t he surface becomes better defincd \vith more points. Hmv­
('vcr, an object with lllore points than are necessary can ))(,("OlllC a burden; drawing 
the object in the editor takes JI10l"(' time, and although the fillal rendered picture with 
be higher quality wit h extra poillts, it will also take longer and use more RAM to 
render. Thus, when .you add !lC\\" primitive objects. ILlwgille asks what level of detail 
you would like. 

For example, the sphere primitive asks how many circle sections and how many 
vertical sections will make it up. The default. is a reasonable nurnbcr of defining 
points. If you were looking for a higher qnality sphere because you \vere going to 
/lOOlll ill very closely to it, you might us(~ cxtra points. If the object is going t.u sit 
in the backgroulld and not be examined closely. you might select fewer poiuts. r--lost 
of the time, the defaults serve as a nice compromise, but you are much more likely 
to simplify the object as oppused to increase the default level of detail. The planc 
primitive in particlllm' knds itself to simplificatioll; lIlost of tile time you can bear 
with defining the simplest planc possible (2 triangles) as opposed to the overburdeIlcd 
ddault of a grid containing 2()O triangles. 

Each primitive Ids ~"()ll definc the numbers of poillts that definc it; the parameters 
that you can vary arc all pretty self-explanatory. Fm eX;llllplc. t.he cylinder lets you 
define how lllany points are to form the circle around the rim, and also how many 
sections t.he body of the tube should he defined as. Other options (available for some 
primitives) arc simple flags that define whetlier to close the ends of the cylinder (to 
create a hollow tube versus a log) or to 'stagger points' in some models. Staggering 
points increases the smoothness of curves; you should almost always leave it 011. Note 
that. the disk awl the plane are actually fiat objects; the others all have depth. All 
objects also let you define their size, though of cOllfse they can be scaled interactively 
or numerically after t hey have been made. 

3.2.2 Utility Commands 

Another command vou can apply to picked objects is "Snap to Grid" from the Func­
tions menu. It operates Oil all picked objects, movillg each of thcw so that their axis 
lies on top of the llear-est grid illtersection. This is very useful in trying to line up 
objects or for precise positioning. This is llmch like a one-time "Lock." It will also 
make individual points snap to the nearest. grid locations when they are manipulated. 
(Point manipulation will be discussed soon!) 

There arc a few other utility object commands. "Cut", "Copy", and "Paste" are 
fonnd in the Object menu. "Cut" will remove your picked object from the Imagine 
world and store it ill Illcmory. When you select "Paste."' the object will be re-inserted 
into the world (It the same place it was prior to the cut. In fact, the object is si'ill 
retained in memory, so you can move the restored object around and use "Paste" 
again to get a second copy to manipulate. You can repeat "Paste" as many times 

as you like to produce multiple copies of objects. "Copy" is like "Cut," except the 
object is not removed from the world after heillg copied to memory. You can again 
usc "Paste" to add multiple copies to the world. 

Since the pasted ohjects arc all put in the same I(Wiltioll, often you'll have to m()\"(' 
olle copy to get to the llt'xt . .J lldicious llse of "Redraw" call help in showing exactly 
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whitt c()pi('" ,II'(' "till fio;ltillg ;ll'OlllId. The 1)('\\[\' p<I:-;t('d objects ,Il"(' autolll'lt.ic;dly 

,,('l('dcd. ,,() ll"illg "Pick S('lect" to i1l11l]('diateh pick it is mdully cOll\·clIicnt. 

All uscl"ul CUlll11lalH! for m'lking coulpl('x ohj('cts i" called ·'.Joill.·· whicil C<lll be 

foulld ill t lJ(' Fll1lCtiolis Ill('lill. II" .\"()jj pick tll'(l ()r Ilj(j]"(' uhject". ··.loill·· I\·ill ils"('l1illlc 

t1lcIli illto UIl(' Sillgk ol>.jcct. The l]ew cOllgl()l1)('rat(' uhj('ct will h;II"(' 11S(' t 1)(' ;Ixi" uf 

t 1)(' fir"t object that was picked, and \vill cOlltnill ;til of tll(' poil1t", edg('", ,md I"acc" of 

hot/I (m illl) of the j()il)('d ohjects, ,JOilH'd ubjects arc diffie11lt to ulljuili l;\1el'. ,,() o111~' 

11,,(' it 1\,1)(,11 '"011 II'l1l1t iI "olid oll,icct. .loil! is <I fairly COlli III 01 I COIIlIll<lIl(l: YOll Illight 

huild ,I car with t 11<' Iludy "ide", ilud juin (HI a "idc lllirrot', then juill the roof OIL tl)(,l1 

joill t lie' Hoor. H('I1H'lllh(']' til(' ,}(iI'mltagc" of gnlllp" t hOllgh: vou probably don't Ivant 

tu juil1 t II(' tin~" to til(' car: if Y()II instcad gruup t 1H'1ll Y()U GIll rotate thelll I,llcl'. as 

1\"(,11 <\" define tIl(' dmllilC II1l\Jcap "(']),lra1<'I,I" fnllll the cm:" )l<lillt illid til(' r11)ll)('r tire, 

"]\lcrgc" is also f011nd in the Functi()ll" 111('1111. It i" more' of a utility COllllll'llHI. It 

will ]"('lllOVC allY duplicate 1';lce", edge'S ()]' )l()illt" ill YOllr ohject, Espccially aft(']' \"(Jll 

".Juill" objects, you Illight Imve a lot of points lying Ull top of (JIlC illlothel'. \[('l'gc 

]'('lll()\'('S thesc ('::::t]';l, lllll)('cdcd poillts, "pccdillg rClldnillg awl ('\"('11 display ill til(' 

editors, "]\Icrgc" also hdp" Phung "hadillg work propcrly, 

"[kldc" i" a ]>]'('t tv ()!J"io1ls C(JIlllll<\IHI, alld i" also fouud ill t.he Functiolls 11]('1111. 

\\'I!ell YOIl 1):-;{' "Dd(,t(,," ('wry picked O)ljcct I\'ill he ]'('nl()\'cd f],()llI t 1](' Ivorld, Thi" 

C(lllllll(lJl(1 is Il,,('d a I()t t (l get rid uf ('rllft all<l dcadwuod. S() knowing the kcyboard 

"hortcut of right-Allliga-d i" u"eful. 

As Ivitl! all of the editor", Imaginc hil" om' lewl of "UIHlo.'· whicll can 1)(' selccted 

frOIll the Projcct ll)(,llll. \Vhell using dilllgl'J'()u" COlTllllill)(l" like D('ldc. beillg ,Ihk to 

recov('r from the CUllllll<Llld is importallt. "lilldo" will w()rk with ,lIlllost any COIllIl)(tI)(1. 

l'Oll ('nn al,,() "Cwlu" all "Undo," rcill"tatillg a comlll;IIl(1 yuu decided yuu 1\',1I1kd 

3.3 Modes 

The basic cOllllllallds to pick alld 1110\'(' uLj('ci:-; aud \'ICIV thl' I\'()rld ;lIld ('v('nthillg 

ill it arc VCI'V illlPortant. ,111<1 arc used COllstallt 1.1', Thc actuill I\'ork VOIl pcrf()l"lll ill 
building objects d('peIHls 011 the llsn changillg the \"inv and mallipulatillg th(' obj('cj:-; 

a lmost wi t Iluu t thought. 

~u lllattn hoI\' good you an' ilt 1lla1lipulatillg objects illld clianging tlie \"i(~w, 

usillg tl)(,,,(, nJlIlIIl;n](b will 11('1'(']' huild all ohj('ct, To do this. illlagilic has ditfcrcut 

modes that it performs different actions in, The most COIlunon modes allow you to 

manipulate objects and groups, Other modes let you pick and manipulate not objects, 

but the points of an object. or the edges, or the faces. Still other modes let us drag 

points around in different ways, Some let us add new points, edges, and faces, 

These modes arc easy to change; you can just pull down the Mode menu and select 

which mode you would like to be in, The current mode is always displayed in the 

status line at the top of the screen; this is often handy when you get confused about 

what you're doing, The keyboard equivalents for changing the current mode all use 

the right-Amiga key and a digit; this makes the keypad become a "mode selector" if 

you don't want to use the pull-down menus and have the stuff it takes to remember 

I)/{'~' S"'C("/ Is dISCII"'( d 

() // jill'l' /Ii. 

I'/ili//Il .,//(/dlll.<! I' 
dl.'<T;/)(.d all 1'111/( fl. 

Aha! So that '8 how IN' 

can build our own 1/1"11' 

objects! 
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which digit is which Illude. Personally, I don't have the stuff, so I usually lumber 
along with the pulldown menu rather than strain Illy poor brain. 

3.3.1 Pick Modes 

The ddault mode is "Pick Groups", which means that whenever you click un a group, 
it will be picked. (Simple!) If you want to pick individual objects, f'lwn if they are the 

paTcnt of a group, there is another mode called "Pick Objects." .Just select it from 
the mode menu, and when :'{011 click on any object (in a group or not. child or parent) 
it will be picked. You can obviously multi-pick single object by llsing the shift key. 
When you are dealing with ungrouped objects, "Pick Groups" and "Pick Objects" 
work identically. 

Different modes let you deal with the different parts of an object. "Pick Groups" 
and "Pick Objects" always deal with entire objects at a time. You can rotate, scale. 
and move theIll, add them, group them, and delete them, though you can't affect 
their basic structure. The remaining modes all work on paTt8 of objects, not objects 
themselves. Using these new modes. YOU can add extra parts to all object, or change 
the shape and configuration. 

You'll also find that I consisteutly lied to you in part of tiL(' Basics chapter. I 
always referred to picking objccts as opposed to picking anything else, like faces. All 
of the pick and select cOIllIllallds except "Find" work equally well in picking faces, 
edges, or points as opposed to just objects or groups. .t\Iost other cOlllmands like 
"Delete" \\Till work on the parts of an object as well. 

One new mode is "Pick Points." If you pick an object or group and enter the 
pick point mode, the object will turn black (the object is not picked anymore!) and 
its points will all become visible (they will show up as small squares.) Now you are 
in a different mode; you are no longer picking and selecting objects, you are dealing 
exclusively with points. You can then click on the points which will turn orange as 
you pick them. You can use the shift key to multi-pick, or the lasso and drag box 

to grab many points at once. You can also select points, and usc all of the selection 
tools to help you get any subset of points you want. Selected point.s arc grccll, picked 
]J()ints are orange, and picked and selected points are yellow. 

\Vhen you're picking poillt s, (~dgcs, or faces, Imagine will work only with t.he points, 
edges, or faces in the object that was picked before you chose the "Pick Points" (or 
Edges or Faces) mode. This prevents you from confusing one object's points with 
another's. vVhen you scroll around your vi('w or redraw the screen, the other objects 
won't even be updated, so don't gf't scared if they seem to disappear. \Vhen you 
re-cuter "Pick Objects" or "Pick Groups" mode, all of the objccts will rc-appear. 

Picked points arc easy to miLllipuiate. If you usc the standClrd "j\love," "Rotate," 
and "Scale" commands you can interactively adjust sets of points independently of 
the rest of the object. When you scale and rotate points, they do it around their own 
center and not the object's main axis. For example, if you pick a bunch of points on 
the rim of a circle, when you scale the points the radius of the circle will increase. 
When you rotate the points, they rotate around the center of the region containing 
the points, and not the axis of the object. 

You can also use the "Transformation" command for exact control. where you 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

• 
I 

I 

I 

I 

I 



I 

I 3.3. MODES 2;-) 

I have til(' option of using the axis of the object or thc ccnter of the puints t() base 
scaling and rotation . 

I 

I 

I 

I 

.Just because you can pick somct hing doesn't nH'all you can perform cnTV COlll­

lnalld on it. In the case uf puillts, you can delete your picked points or manipulate 

their pusitiun. You cannot do things to selected poillts that make llO sellse (like 
groupillg them, or saving then! to a file); that's just weird and Imagine will probably 
just igllore the command. 

You call perform somc other cOlllltlands that aren't applicable to objects as a 

whole, however. For example, a very useful command is called "Split.'· It takes the 
picked points, removes them frolll the uriginal object. and gives them their own axis. 

In effecL the original object is split illto hvo parts defined by the points .you picked. 
Any cOllllccting faces or edges arc deleted (hvo objects do not share!). This might 
be very useful, for example. if you have a logo and want to pull one letter out of the 

I object tu do sOll1ething special \vith it. 
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Onc cornmancl that is uniquc to pick points mode is "Taut," \vhich is found 
in the Functions menu. If you select three or more points and select ·'Taut"'. the 

middle points will jump to the line segment defined by thc first and last points. This 
commalld might be useful to line up a bunch of points ill a straight line quickly. 
"Taut" does not wurk with anything other than picked points. 

Picking edges is similar to picking points. except you ohviously use --Pick Edges" 

mode. To pick an edge you just click on the hvo points that make it up, or lasso 
or drag box the entire edge. Just like points, Y011 can't perform every comlIland 011 

them, but yuu can delete them and split thelll. \Vhen you delete an edge, you delete 
any faces the edge was a part of, but you do not delete the two p()ints that formed 
the edge. You rannot translate or moye edges or use taut 011 thelll. 

A ne,\" cOlIlmand you cannot perfornl on points but can use un faces is called 
"Fracture." This cUlllmand is in the Functions pull down menu, and is often very 
useful. The fract ure cUlllmand \vill take and hreak each edge into two edges, with 
an additional puint added to the midpoint of each picked edge. This cOlllmand is 
vcry useful when you need to increase the ddail level at a certain area of an object: 

t he extra edges that appear allow you to manipulate them to add finer details and 
structures. 

"Pick Faces" is again pretty straightforward. You must click 011 all three of the 
points that make up the face to pick it. Fractllrc works \"(~ry well un faces; it splits 
each face (one triangle) into four triangles ddined l>.v the midpoillts oftl](' three edges. 
The ne\v faces call t hell he manipulated independently. 

Deleting faces removes the faces, but not the edges or points that it was made up 
of. 

Picked faces allow you to characterize an object's appearance in local areas. The 
attribute requester normally allows you to give the object overall color, reflection, 
and transparency values. You can actually set these for every single face, if you like. 
You can pick one or more faces, select "Attributes" from the Object menu, and use 
the sliders to set the color, transparency, and filter values for the face or faces. 

You will not see any change in the appearance of your object when you do this, 
but when you render the object, the faces you selected will all override the default 

object color with the attributes you selected. A danger is that face attributes are 
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page 35. 
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e;(,llWII·II;11 frilgil(,. If \()ll .l()lll or ll\('I)"(' ()I)jcc\:-. ()r ,,(;Irl dd('1 ill,l!. ()I" ;Iddillg, poillte; 10 

il. ilil h«"(' col()ring ie; uft('lI lu"t. T() k('('1> Illi" 1']"(1]11 11;l\lj)('llilig. culo]" illdil'id1lid LI("('e; 

/Ihl .. ilht Iwf(lJ'(' ,,;II'illg \'(Jllr ol'.i(,(·t. 

011(' lill;i\ ("UIII111;llld j" (1(,(";I.",i(J1uilh- 11,,(-i'111 111)(,1, \1011 1\'<1111 t() ["('''I"II('\' ,I e;1'! (If poini:-.. 

(,dl!.('''. ()r 1'<1("('" ill ;111 ()I'.il'cl. If \(lll \1';1111 I() C!Jilll,c',I' IIII' ()rdl')" t 11<11 flll;lgill(, "I ()re" tlj(' 

ill-III" (P(lillt". ('( ()j' LI('(''':. \'1)11 (';111 Ilid; tl)(,111 ill t!\I' (II"IIIT \'(JlI \\;lllt 111I'1il. tlwll 

11,,(' tl\(' """rI" CIIllI1II<llid ill Ilw Pick/"I,II'I·t 1111'1111. Tlli" i'-' 11,,('d I() dl'li'nlliw' 1I'Iliit 

()rdl'r ikill" ;))"(' ,,(,11'("1(,<1 ill. ;llId l)("cd"il)ll;dk it i> 11>1,1"1;\ t() dlilll."(' it. ('''Iw''i;dh- 1\'11('11 

11,;llll!. 11)(' "f'ick fLIII,".I:· ,'11111111;11111. 

Add l\lodes 

I'uiltl,," II'ill ildd ;111 ;Iddil iOII;d j)(liliT I() \(JIII" ,llYl"t III r!1i' l(w;1I i(lll 11)11 (lid; '.!l1. ··.\dd 

E,lg'-:-."· Ii'\:-' \"11 clid; ()II 111'11 (':\i"till,", jl()illh illl.! \Iill iI<id ;1 111'1\ ('d .. ,,!' .jlJillilig tlWlIl. 

·'.\dd Fill 1'<' 1Iiodl' II'ill 11'1 \'(lll ildd ,111('1\' f;I("(' 1(1 ;111 ,,'IIy,'1 Il\' clickill,". (!II tlj(' 1111'(( 

puinl" 111;11 III;d,(' il lip. 

··.\dd f.ilwc-."· 1111)(1(' ie; it C()II\'('lIiCllt CUllliJilliti illil or "Add Puilli:-.·· illId "Add Edg,ee;.·' 

;\" \()ll click. iI 1[(,\\ poillt i" added ill tllC local i()n YOll point to, ,llid fllrther dick:-. will 

add add it iOllal poillt:-. ;dullg Iyith all edge joilling till' 1,11 ('"I ]loillt. t () the mJ(' that was 

illllI[('diatel\- pr('ccdill,!?, it. A few click:-. arollnd t I\(' liorder of <l rOllgh circfe will lllilke 

a e;et of puinte; wit!J t 1](' edges follol\-ing the outlill<' of t.hat circle. Can-flllly c1ickillg 

Ull tIl(' locati()ll ()f all ('xist illg poillt will GlllSe the Ilew lille t.o COllnect to tliat point. 

so lililkillg cloe;ed "hapes ie; possible. 

3.3.3 Drag Points 

"Drag Poillts" IlH)(k allow~ you to intcrClctive]v drag illdi\'idual points in nlllr object 

arolilld. Tf YOII ~('lect. thi~ Illude, Y01l can click OIl ;lIlV poiut aud drag it tu a llew 

locatioll interactively by IH)ldillg the mouse buttOiI dowli. Am' edges ur faces that 

this poillt is cOllllected to \vill follow (he point to its ncw IOCiII ion. This i~ e;illlilar to 

picking the points and using the interactive move C01l11nalid. Imt ill Ihis llIode you 

dOll'l h;n'(' t.o keejl hill ing"IIl." StilL it's sUlllewhat of a redllndant llIode. 

Dragging lllul1 ipk points is abo casy: just use the sllift key, ltmlt i-pick 11](' points 

bv clickillg on each in lurn. awl when Hm want to start dragging thelll, just release 

the shift key. 

An important technique: What if you want to select a point or points in one view, 
and drag them in an orthogonal direction? For example, you have a plane defined by 
a horizontal 10 by 10 grid, and you want to pick a bunch of points from the middle 
and pull them up. If you click on the points from the top view, you can easily pick 
any of the points you're interested in, but you can only drag them left and right, 
forward and back. You want to be able to drag them up. 

Here's the method for doing this: it is invaluable, so remember it. Whether you 
want to move one point or a hundred, press the shift key to multi-pick the points. 
Click on the points you want to move in any view, keeping the shift key depressed. 
To move all of these points, keep the shift key depressed and move the mouse to the 
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\'[('\\' \\'llcr(' Y01l \\'illi! t() ItI()\T thl' point~ 111. Pr('~~ ;lIld hold the Idt l)\Ittoll. the11 

,"!"1m.';!' til(' ,.;hift kc\'. TIle picked p()int~ wi II 11lm'c with your lllOU";(' for a,.; IOl1g it"; \'()U 

k('('p tlic lllltton IH'ld dowll. ne1casillg the buttoll will allchor t hc pOillh. 

III tl](' ('xillllplc \vitl! tl](' 10 by 10 horizOlttal grid. \'Oll \\()l]ld pre,.;,.; ,.;llift. clid, ()]I 

tIl(' poillt,.; YOIl want ill the top \·ic\,·. lll()\T tu tlw frollt ()r rigll1) \·ie\\,. pn',.;,.; tll(' Idt 

1lIOIl";(' I)]]ttull. rdca,.;c tl](' ,.;!lift kcy. 1ll()\'C the poillt,.; arol!lld. and fillally 1"<,1(';1";(' t 1](' 
111011,,(' I)]]t tOll. That',.; it' 

On(' probll'lll witll lll;lllipllLltillg poillt,.;. ('c1g('~. illid fan'" i:-; picking the riylri poillt .. 

\\hcll tIl(' ol)jcct i" cOlllpkx. t 1](' \\'iri'frallH' di~play:-; call gel V(']"v cl1lttcred. Ther(' i" il 

c()1l\('lli(,llt \\'itY of ,.;illlplij\-illg il \'i(,\\' to get puillt,.; 01lt of your view: it i,.; a IlIOd(' calkd 

"Hi(k Point"." III "Hid(, POillh" lll()(k. any point:-; YOll :-;elcd (with click. dr;lg hox. 

or LI";";o) will di,.;appcar fro 11 I view; they \von't 1)(' drawn. They ~till ('xi"L t hc\' jll:-;t 

i\n'ld di~playecl ami call't bc picked ()]" Illilllipulat('d. '(ou call "lIide" whatev(']" poillt,.; 

that get ill tIl(' way of your work arca. t Il('ll challge lll()(k:-; (ll:-;llitll)' to "Pick Poinb.") 

illid Itl;]lliplllat(' thf' nOll-hiddl'll pml~ of Y01lr ob.icct. Sde("(illg "Pick Objcc(c-:" ()r 

"Pick en)]!p";"' willlllak<' tIl(' Ilidd('ll I)()inb J"f'-apl)('il1". You 11;1\(' to ,.;t.art out ill "Pick 

Poillt,," Ill()dc or Y01l C<UlII()t ('1I1er "Hide Poillt:-;." 

F()r eXiwlpJc.. if YO\l')"(, \\'orkillg ()]I il helicopter Illodel ilnd YOIl \\'Hnt. to \'.'()rk Oil 

tIl(' rolor idollc. \'()ll111iglit pick the object amI (,lltl'r "Pick Poinl:-;." Thcll you wOllld 

,.;('I('ct "Hide Poiut,.;" Illode, illld u:-;e the la,.;~o to iudicate the lllilill Il('licopter I)()(h·. 
TIl(' rolor i,.; left alone. alld after challgillg illto ~oll]('lllillg lik(, "])nlg Point,.;" or "Pick 

F;\("e,," lllo(h'. it i,.; e;),.;y to illdica1c whilt porI ion of tlJl' rot()r .\'011 waut to deal witll 

witlH)llt ;lccidcllt<dh' Illodifyillg tlH' IJ('licopler body. Sdedillg "Pick Objccl~" 1J1()(k 

lllake" III(' elltire helicopter. \\'ilI1 til(' rotor challge:-;. ]"('a]>l)('il1". 

3.4 Object Appearance 

TIl(' I()\\'-Icvel cOll11uands to create and Inalli]lulalc objcct" arc :-;llflicicllt to create ,111\' 

lIlodel ~'()1I can thillk of. An additiollal Icy('1 of control \"()ll Il<ln' i" 11](' ability to (klill(' 

the ";lIrfacc color and attrilmlc,.; ()f Y01lr oh.iect. A tint plillH' llIight 1)(' Itlade of t\Yo 

triallgle". lilIt dC]l('IHliug OIl how YO]I ~('t tl](' at 1 rillllte" of 1 he pliille. it Illight rellder 
a" ;\ P;11l(' ()f p,1;\:-;". ;1 rcficctiyc JIlirror. ;1 w()od talJlet.()p. a pi('('(' ()f p,rapll pape]". or ;1 

pic11m' of YOlll" gnllHirnothcl". Dc!illillg 11](' "ll)"Ll("(' attrilll1k" ()r objccl" give" thcw 
their charncll'r. Lllckil~', Imagille giy('" YOII ('x("cllcut control of thc ap]lcaraIlC(' or 
object" though thc u"e of Rtlriblllc". t.('xtllr(':-;, awl brll"llIllilp'" 

3.4.1 Attributes 

Every object has a set. of attributes that can be lIlodified. These attributes tell 

Imagine what. appearance the object's surface ha,.;; their color, the way light rctiects 

011 them, and the transparcIlcy. In a group, every object can have different attributes 

from the parent.; when you pick a group alld change (for example) it.s color, yon ollly 

modify the paTent's attribntc,.;. To change any objcct'~ attrilmtes, jll,.;t pick the object 

awl select "Attribute,.;" from the Object IlICIHl. A reque~tcr will appear, Rlld you can 

,.;elf'ct the differcnt object properties to clwngc. III addition, you can place brush lIla ps 

awl textures on the object.. as well as add or chaIlgc the object's name. 

.\/1/.'/11 (1IS/lI. (/ ullin 
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Attributes Requester 
Object NaMe EXPLODED_TURKEY RandoMize Colors 

Red iiitimiiiii • 

Green iHiiiiiiiiiii 

B l u e jjiijjijijijmi 

Va l ue iWjjjjjjjWjj • 

Color 
Ref l ect 
F i l t er 
Specular 

Dithering 
Hardness 
Roughness 
Shininess 

Index of Refraction 1.38 
:-: Phong Fastdraw 

OK Load 

• • 
Texture 1 Brush 1 
Texture 2 Brush 2 
Texture 3 Brush 3 
Texture 4 Brush 4 

Fog Length 8.88 
Bright Light Genlock 

Save Cancel 

Figure 3.1: The rcqll('st(']" for setting ob.iect attrihlltes 

Choosing and setting attrilmtes is illlmensely important to make yuur ubjects look 
realistic. Using tcxtllrcs and brushmaps give you ncar-infinite control on what YOllr 
object's surface looks like. Figure 3.1 shows the requester that allows you to definc 
all of these attribute values. 

Surface Attributes 

Attributes are defined by either typing it number (or name) intu a requester or by 
slidillg a gadget to select a value snch ilS ""Red Intensity." vVhcll a yalne is selected 
b~· a slider, you can also .iust type ill a llumber to the gadget to the left of the slider 
to set it exactly. vVhen YOIl arc setting colors, you will see a dithered approxilllation 
tu the color you are setting: it great help. 

There arc a great variety of values YOll can set. Below is a list of what each 
parameter controls. The best way to find a good value for your object is to make 
an educated guess. then use "Quickrender" to see the effect it has on your ob.iect. 
Through experimentation. you call get a good feel how to usc these par;nllctcrs. 

Object N arne Allows you to give a 1li1lllC to your object. This is very llsefuL espe­

cially in the Action editor where actors are not seen directly and you Imve to 
rely on their names to distinguish them. Also llsed to identify spline paths for 
commands like "Extrude." 

Color The most straightforward control. YOl! can use the three sliders to set the 
primary color of your object. The default object color is all white, the red, 
green, and blue values all at tbcir IWlximllIIl of 255. 
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3.4. UBJECT ArpL~iRANCE 

Reflect Objects that are reflective can be characterized by 110/1' reflective they arc 
and what colors tend to be rdiected more. The Reflect sliders will challge the 
mirror-like reflectivity of yom object. A value of ° llH'ans the object is not 
reflective at all, alld 255 is completely mirror reflective. If you make the red, 
gr(,(,11. awl blu(' componellts of reflection uncqual. tIle reflected illlage will 1)(' 
biased towards those colors. For example. reflecti()IlS ill sted have a blue tillt, so 
you lllight 11S(, all RCB reflect value of (()()'(i().l()(l) fm a very shiny piece ofllH'tal. 
CUll/ion: high values of reflectivity will IWlke mirror-like objccts. SOIll<'till[(,S 
t I[('s(' objects S('('Ul almost to disappear! This is 1)('caus(' they arc so rcflccti\'(' 
t hey just show reflected images and dOll't sl1mv tlwir OWIl surface. To make the 
object more distinct. lmvcr the reflect value. Reflect is also used in determining 
"Shininess" described later. 

Filter Objects arc often partially transparent. A piece of wood is opaque, but water 
is easy to see through. Objects might even have a tinted transparency, like 
stained glass. The Filter values of an object define hm\' transparent an object 
is. \Vhcn t 1)(' values arc high, the olJj('ct bc('ullles more transparent. At tlte 
limit, Filter J{CB= (255, 255, 255), th(' object. will 1)(' completely invisible. YOl1 

can (Teate a tinted transparency by llsillg Filter HCB \'alucs forming the tint tIl<' 
object translllits. A piece of red glass might Itav'(' hltcr values of (200,100.100). 
The best way to understand Filter is to think of what color light gets transmitted 
t.lmJ1lgI1: (2SS, 2;-'5, 255) means allligltt gets through the object, (0,0,0) nlCans 
no light, and (200,100,100) IIleans some light, tinted red. Filter is also used 
in Shininess described below, and if Shininp88 is used Pilter doesn't. control 
trnnsparency, and objects ore opaque! 

Specular When a light reflects directly off an object, you can sec a special type 
of reflection called a "specular" reflection, like the highlight on a shiny apple. 
These higltlights can be of different colors and illtensities. The Specular COll­
jml allows you to set the color and intellsity of the object's specular reflectioll. 
l\]()st objects have some specular reflection, wit 11 smooth, clean surfaces having 
more than wugh dirty ones. The specular color is usually similar to the objcct's 
sllrfi1C<' color. but there are exceptions. Objects which have a surface W,IX Oll 

them (like fUl'llitnre or an apple) reflect the wax's sheen, and have white high­
lights. Plastics also have white specular highlights, since t.he light shines on the 
transparent binder of the plastic and not the suspended pigmcnt. particles. Wa­
ter and glass have very intense white highlights. To set the specular intensity 
and ('()Ior, .illS! lise the RCB sliders. Also sec ITilrdncss \vhich affects sp(,(,lllar 
highlight appearances as well. 

Dithering This control is only applicable when you arc rClldcring 12 bit files, some­
thing that really isn't, recolllmended. However, if you do use these 12 bit files, 
you can set the amount of dithering used to display each object. Sometimes 
slllooth objects like metals or glass look better with less dithering, though for 
most objects you want to keep dithering at 255. This control has no effect when 
you are rendering 24-bit filcs. so llloSt people can safely ignore it. 

Hardness HardlH'ss is another control o\'(,r the appearance of specular highlights. 

IFell. Ih, 1(; are S()"/IIi' 

(fT,iIs (J II ·'inl'islbl(" 

O/,./I'cI has due to 
Irnl/.fjil/I' '8 1'I?n.riel'ing 

problems. Sri 
]Iage 15.'1. 

You can l'eud about 
differ-enl r-cwh,.ing jilr 
jOl'm.ats on puye 126. 



,\loyl)( YOIL want aT! 

ins( d cOl'cTeli object. 
though ... 

Til is lS only cfJecti'l:r 
ill l'oytnu:ing. 

;)() CHAPTER 3. THt; DETAIL EDITOR 

Instead of cOlltrolling color or illtensity of these highlights, Hardness controls 
how tight. the highlights arc, or how nlllch they physically spread over the object. 
A glass crystal ball ,vonld have a high hardness (very tight. intense highlights) 
whereas a beach ball \vollid have large S()ft highlights and a lower Hardness 
value. 

Roughness 110st real world objects aren't made of perfectly smooth materials. In­
stead. thev have small slll'face features which tend to makc a rough appearance. 
You call make objects look more irreglliar by adding a !lOll-zero value of nough­
llC'SS; mmally a sIllall Dumber like lOis all that is needed. Do not use Rov.ghness 
in animations! Because of the quick-aDd-dirt.y algorithm Imagine uses to add 
roughness, a rough object docs not keep its appearance constant over subse­
quent frames; the surface looks like it is seething with insects or static. Trv to 
use H ougllllcss as litt lc as possible. 

Shininess Shiuiness is a lot like Reflect III that it makes the object reflect its en­
vironment. Illstead of reflectillg images perfectly, however, Shininess tends to 
have a more diffuse appearance. 1letals in particular don't have a mirror sheen 
011 them; illstead thc)' :-;how a blurry coluration frOJ\l their environment. By 
llsin,l', Shininess, you Ciln make you objects have this diffuse reflectiyc appcar­
ance. A value of 0 ill the Shininess c()utrol will ha\'C uo shine added to your 
object, whereas a value of 255 will make your object very shiny. When you 
use shininess, scveral other attribute controls arc stolen! That is, they don't 
control what they normally do, hut instead provide additional control over the 
shinilICS:-;. The value::; in the Filter control give the shinillc:-;s its tint; to make 
a shi ny gold foil appearance, you would set Shininess to perhaps 200 and Fil­
ter to (20U, 200, 1(0). The "Index of Refraction" requester also enhances the 
shininess effect. A value of 1.U makes the shininess very diffuse, but as you raise 
the number the blurry reflections become more focnsed and distinct. A value of 
3.0 won't give the exact same appearance CIS ReflecL but the soft blllr of shiny 
color on tlie object lWCOlllCS much more focused. 

Index of Refraction The index of refraction helps control shilliness, but it::; main 
usc is to tellimaginc how much to bend light when it passes though a transparent 
object. This beuding is the efIect you see in lenses or even glasses of water. A 
higher index of refraction causes light to bend more as it passes thollgh the 
object, while a lower value makes less of an effect. A value of 1.0 (not fl,U) is 
the Imvest index of refraction and light passes straight through thc::;c ohjects 
without distortion. Tahle 3.1 shows the indexes of IlIiHlY cOIllmon matcrials. 

In addition to controllillg the direct appearance of your object, therE' arc many 
sIllall flags you can activate to help define information about your object. 

Fastdraw (Quickdraw) 

The "Fastdraw" button is rCcdly misnamed; it should be "Quickdraw" to be con:-;istent 
\vith other Imagine conunands. Quickdraw is an attribute t hat only affects objects 
when they are displayed in the wirdranw views in Imagine. Instead of showing your 
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3.4. OBJECT APPEARANCE :31 

:tvlaterial Index 
Air 1.0 

Cold Air (0 Degrees C) 1.00001 
Water 1.33 

Alcohol 1.36 
Quartz 1.46 
Salt 1.5 

Glass 1.52 

Amber 1.55 

Flint Glass 1.66 

Diamond 2.4 

Table 3.1: Index of refraction for common materials 

object in complete wireframe, when you select "Fastdraw" in an object's attributes 
requester, the object will be displayed as a large bounding box in the three main 
display views. This box is very similar to the bounding box used to represent objects 
that are being interactively moved, scaled, and rotated; it has the sarne dimensions as 
your object, and you can quickly tell the scale, position, and orientation of your object. 
Because the box is faster to draw than a complex object with perhaps hnndred8 of 
edges, Quickdraw is a very useful option when you start making very complex models. 

You can actually make objects use the Quickdraw display method without even 
going into the Attributes requester. If you pick an object and select "Quickdraw 
Pick" option from the Functions menu, your object will be shown in the Quickdraw 
method. You can even make all of the objects in a sccne become Qllickdrawed by 
selecting the "Quickdraw All" option. Similarly, "Quickdraw Kone" will turn off 
Quickdraw for all objects. 

Fog 

Fog is a umqlle and powerful attribute. 110re than any other attribute option, it 
can completely change the character of objects. ~Fog will tell Imagine to render your 
object not as a solid (or even transparent) set of faces, but as a '/Jolnme of opaque gas 
that absorbs light that passes through. If you make a solid sphere and render it with 
its fog attribute turned on, it will not have distinct edges, instead it will appear more 
like a blur of color hanging in the air. 

The fop; app(,<1nll1ce is produced bv absorbinp; lip;ht from nlys that pass tlmHlgh 
the objcct. H a nlV ouh· passes t hroup;ll ;1 H'ry Slll,tli VOhUllC. it iSld affected vcry 
Illuch, but if the ray passes through a litrger volullIe. it. has a long('l' tr;\\'('1 kngth ill 

the fog alld is ai>sorl)('d ilion'. This rcliltioll 1wt\'.'('('1l travel Icnp;th ,Illd absorptioll 
is the diffcrCIIC(' bctW('Cll fog illld simple (rilllSpan'ncv; trallsparent objects 11,I\'(, t!J(' 
salJlC trallslucCIlCY 110 lIlatter liow '·thick'· t.hcy arc. 

The alp;()ritlllll that hllagill(, lIses to cOlilpute the amount light is absorbed is 
cOlllpletely described ill Sect iOIl 7.S.:~ Oil page 111. The basic alp;orithlll mixes ,I 

simple colur into til(' color it light ray ··should" ])(' according to how IOllg the ray 
was inside t]J(' fop; volllllie. If t]](' r;lY wasn·t in t]](' fog for it IOllp; dis(;lllcc. t])(' r;I.\'·s 
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color isn't affected 11l1H:h. If it stayed in the volullle for a long time, it is completely 

replaced with the fog color. 

There arc t\VO controls oyer object fog: the first is the gadget laheled "Fog Length." 

This controls the dcnsity of the fog, with higher llumbers making the fog le88 dense. 
This nUll11JCr is actually a distallce: it call he thought of as the characteristic distallcc 

where the fog absorption becollles noticeable. You lIlight want to set this value to 

roughly the lellgtll of the object. After a test render. to lllake the fog less dellse, 
1Il(TCaSe the fog length. To make the fog denser, decrease the IllIrnbcr. If the "Fog 

Length ,. is set to zero (the <Ida ult) the object is !lot made of fog and is rendered as 

usual. 

The colur of the fog is ddcnllilled by the standard ubject color attribute. This 

is the shade that will be mixed into the light rays that pass through the object's 
volume. For a \,-,'hite slIloke, you would usc a white or grey color. The other attrihutes 

(like Rdiect) are not really applicable to fog. and have little if any affect on the fog's 

appearallce. Hmvc\'Cr. textures a1ld bruslnnaps that change the object's color do affect 

the fog: you call lllap a grinning devil's face onto a plultle of smoke and animate it 

billowing for a spooky effect. 

OtiC uice tbing about f()g is that it is easy to make objects for it. Since the 
fog is vcrv tenuous. slllall details ill tbe object's shape arcn't visible. A big blob 

produced ill til(' Forms editor will make a br;(]'lItiflIl cloud \vhell fog is applied. This 

lake~i wonderfully little skill. just make a blob in Forms and pull at it until you get 

sOlllething reselI1bling. \vell. a slllooth hlob. 

Actually. Fog is <1 pmverful tooL and iSld limited to slTloke or clouds. The visible 

light beams that you might associate \vith lighthouses or headlights Oil storlIlY nights 

on the highway arc easily made with fog volumes . .Just make a cOile or cylinder \vith 

end caps. a11<] set the ohject's color to a nice \vhite-velln\\' and turn on fog. It's casy! 

Phong and Object Shading 

\V]1('1I an object is rendered. SOlllctillles the fact that it is made of a bunch of t.riangles 

is painfull.v obviolls. In order to try to render surfaces as sllluoth curves instead of 
facet cd tri,mgles, Trwigillc allows YOll to llS(' (1 tcclllliquc called '"Pbong shading," a 
C01ll11l011 graphics trick. PllOng shading tells Ililagine's rellderer to rcliect light off a 
surfact~ as if the surface WIlS a ClUTe. It docs this b~' assuming the surface normal, 

t he direction the surface points. is a sllloothly changing valuc. \vhen in fact it stays 

COllstant then sll(ldelll~' changes at t he triangle bOlllHlarics. 

Alt.h()ugh Phong shadiug call help considerably ill lllaking surfares look smooth, 

sOlllctinH'" Phong shading has problellls. A profile of VOl]]' object (or a shadmv) will 
sho\', t he faceted faces arullIl(] the cdgc of the object. A Iso, SOIliCti Illes facl's should 

not he smoothed, lib, it DO degrce corner ,,;hich is SIlPllO,'ied to lw"harp. 

You call turn PhoIlg shading 011 for an object by clicking on the "Phong" box in 

the attribute requester. 

Yuu can actually tell Illlagine to lllake certain parts of your object smoothly Phong 

shaded. alld other parts "shmp.'· or facefcd. You might hav(' a ubject in the shape of 

the letter 'S" You want the clln'y sides of the letter to be Phong shaded. so they will 

appear smooth illlcl contiuuous, but you don't want to Phong shade the caps of the 
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3.4. OBJECT APPEAHANCE 

curve thilt makes up the S: you \vant to keep the sharp right angle hend that appears 
there. 

In Imaginc 2.(). you can tell ImaginE' which edges should be ··soft'· or Pilollg shaded. 

alld \vhich edges sllOlIld be "hard" or faceted. III the case of the'S,' YOll \vOllld wallt 

all of the edges to be soft except for the four edges at t he right angle bends of the 
end of the S. 

YOll can tell Illlagiuc to make sets of edges soft or sharp by using titl' "j\lakl' Soft" 
and ,·.t\Iakc Sharp" commands in tite Functions mCIlll. vVhcu YOll arc ill "Pick Edges" 

Illode. you can pick a sc\ of edg(~s and lise the appropriate C<Jllllll<llld to jell hllagill(' 

that the picked edges should be Phoug shaded or not. 

vVhen yon wallt to fiud out what edges 11<1\:(' already 1)('('11 Phung shaded or IIOL 

the cOllllllalld "Pick Sharp" \vill automatically pick all of the uOIl-Phongcd edges 

when you arc in "Pick Edges" lllode. From here. YOll call see which edges arc still 

unslllouthcd, which is lIscf"lIl to check to sec YOll've spPcified your PllOllg shaded edges 

properly. 

Thert' arc a COli pie of other cOl1llllands t hat also affect the wa.\" yuur object is 

shaded. Tlte "Bright"" lmttou will cause your object. to 1)(' shaded with a fiat color 

illstead of the Jlorlllal light shading algorithllls. Normally an object's exact suri"acc 

color depcnds Ol\ thc intcusity of the light that falls OIl it. whether the surface is 

poiutcd towards or away hOll! the light. aud how far away lights arc from the objcct. 
\YllClI .you lISC "Bright." the object's surface is colored with the exact shade specified 

by t hc color attribute. with no shadows or light shading at all. 

This cau be useful when you aTC using a brusllllmp mapped Ollto a fiat plall(, to 

llIake a llIini- backdrop sllch as a trec. (You just usc a 2D illlage of a trec!) You dOll't 

\vant shadows to fall on t he image. so you use "Bright.·· Also. for SOlIH'thiug like the 

\\'indows in an office buildillg. ~'ou call lIS(, "Bright"' to lIlake tll('llI solid colors ('\'ell 

\'1' I \('11 ~'our scenE' is darkly lit. 

Olle last control also a IIm',"s you to change your ol)jcct"s color cOlllplctcly. The 

"Gcnlock' Imttml \vill render your object completely ill the gcul()ck color specified 

ill Prefer('l\ccs (usmdly 0.0.0). This means you call cut a "hole" ill your illlage fO]" 
live yideo to sho", through that is the shape of a rcndered object. This is r('all~' 

cC(lli\'ctiellt to relldering tite object usillg "Bright."' alld a snrface color of (O.O.()) ('x("cpt 
that in trace Illude ot Iter objects \;vill refiect the tnw object colors instead of the bliwk 

sil hUl!ct te. 

Built in Lights 

Objects call elllit light. This is very handy \,,:hen the object is SOllldhillg like a lalllp 

or strcetlight ilnd tilt, lightsourcc is really a rcnderahle object. Also, tl](' lights will 

11\()\'C wit h til\' objcct. so a car's \wildlights will stay with a Cill" as it tnlYcls dowlJ a 

road. 

\Vhell the "Light"' option is chosen ill the Attribllte reql!ester. thc object will ('lilit 

a light frulll the ccuter of thc object's axis. 1'11(' surface of the object dOls not glow OJ" 

prodll.!·(' liqht! TllC light that is produced is jnst like the standard light.s iu thc Action 

editor. il poilltiike (,lllitu'r. 

\\'hell YOll select til<' option to Inakc the ul)jed ('lllit ligll!. .VOl! ilrc prcs('ntl'd "'ith 

Lm ('IIII lIS(' "lll'Iyhl" 

to IIll1k, ('al'lolIl! IIi,( 
s("('7)(,'. SC( pll.'!' , 141i. 

III rill" ntillil I/I}/ds 1/1 
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it requester that is -identical to the one for a standard light in thc Action editor. 
You have options to change the color and intcnsity of the light, whether the light 

diminishes its int.cnsity with distance, whethel' it casts shadows, and if the light is a 

spotlight ()]' spherical source, All of these optiolls arc discllssed starting on page 106, 

vVhell all object clllits light as a c,vlindrical or conical source, the direction of the 

light emission is along t.he object's Y axis, This is sOllle\vhat annoying if you don't like 

yom axis t.o bc oricnted that \Vav. so I often lllake light-emitting objects by grouping 

a lone axis to the "H'ar object awl having tbc axis emit the light. For example, 

there is a desk lamp I built (\vhich is on the disk \vith this huok!) where I have the 

lightso1lrce grollped to the bulb t hat is supposedly emitting the light. 

\Vlwll ,vou hav(' a cvlindrical or cOllical light source. the size of the axis is very 

important; it controls thc distancc that the light travels as well as the \vidth of the 

beam. The Y axis size COli trois the distance the light travels. and the X size controls 

the spread. This is shown in Figllre 7.6 OIl page 111. This wcallS that an axis is often 

absurdly large: the lamp I lllentioncd is an example, Sillce you often ,vant the light 

it (,Illits to extelld a long distm[('e (like Ill(' wholl' scclle!) the axis has to be thl' size 

of the whole world. This is ilI111o)·ing. bllt it docs work . 

Faces and Subgroups 

SOllldilllCS ~'()1l might want to ittld itltrilmtl's to just part of all object. This is of­

tell dOllc ,vith textures or bruslillliljlS. but sOllldilllCS you just wallt to color a few 

illdividllal faces of your object. 

If vou ellter ··PickFaccs" IlIode awl pick one or Illore faces, you can select the 

"Attrilmtes" C()jIllllaJHI and set the Color. Reflect. and Filtn values for just those 

fac('s.YO\l ('(m't challge the other attriblltes like index of refraction or shininess, but 

the Illaill threc attriblltes an' llsllally ('nollgh to add SOllle details to your object. If 
~'Oll 11eed Ill()],(, precise cOlll]'()1 (like Jllilking pm'! of the ubject a different index of 
refraction) ~'Oll call jllst add CllJ<lthcr obj('ct. (with the diifc]'('llt attributes) grouped (0 

the ol'igillal ohject. "Split" iI!ld "Slice" arc oftell Iisdul for tllis. 

A. t]('\\' option ill Imagiu(' :!.O aIlO\,"s ,\"011 tu randOlllh" color til<' object's bces. The 
··Hawlollliz(' Culo)'s" Inlt1o]] 11('ill' the top of tht~ attrilmtcs rcqllestcr will give each 

face it J'(llldUlll color. This iSllt of tlli·t! llluch practical usc Ullless Y01! wert' trying (0 

make il ph\'('hodelic teapot OJ' c>omdhillg. 

Olle pmbkm with colmillg illdividual faces is t lied it is oftclI rliHicult t() g;u back 
awl modify tlie exact same set faces tl)(\1 nlll ('uloJ'cd pr('\'io1lsl~·. The ditticulty lies 

ill just findill..rJ the fan>s. sillce tl1('r(' is 110 illdicatioll \vhat color a face is uuless you 

l'C'lHicr tl)(' object. A lil'W optioll ill Imagin(' 2.0 addresses this probleIll by all()\villg 

\"011 to make somethillg called il "subgroup." A s1l1Jgrollp is a subset of tht' faces ill 

ill! objcct, A face c<m be ill as tWtll,l" Sl1 bgroups as Y01l like. awl an object call II<lvC as 

llJall\' Sl1 bgro11 ps as Y01l ca II thin k of. YUl1 migll t have a helicopter 01 Jject a Jld assigll 

all of the faCt'S ill the wt()r to thc "Rotor" S1!iJgrollp. and the faces ill the jet turbillc 

tu tlie "Enginc" sl1bg;roup. '{ou lllig;ht alsu liave a third sllbgroup called "Top" that 

incllldes faces ill the rotor. the cngillc. the rotm h01lsing. and the exhaust. 

A sulJgroup is useful iJecaus(' you call call thelll up by llalllC. \\'hen )"OU arc 

in "Pick Faces" Illode. ~'ou call tell Imagi11e tu pick all of the fact's ill the "Hotor" 
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subgroup. Once they are picked, you can assign the faces a particular attribute. The 
advantage is that later, when you want to change the rotor color again, you can just 
pick the same "Rotor" faces, and you'll be able to change the attributes of the same 

group of faces. When you want to use individual face coloring on an object, subgroups 
are invaluable. 

Subgroups can also be useful when applying textures and brushmaps. You can 
restrict the regions that textures and brushmaps are applied to by specifying a certain 
subgroup (by name) to keep the effect limited to. You could therefore apply the Camo 
texture to just the rotor of the helicopter if you wanted to keep the rest of the body 
unchanged. 

Making subgroups is easy. In "Pick Faces" mode, just pick the faces you want 
to define the subgroup and select the command "Make Subgroup" in the Functions 
menu. Imagine will ask you for a subgroup name. Just type in the name (like "Rotor") 
and that set of faces will be named as a subgroup. 

To pick a subgroup, just enter "Pick Faces" mode and use the command "Pick 
Subgroup" in the Functions menu. Imagine will ask you for the subgroup name (like 
"Rotor") and will then pick all of the faces in the subgroup. You can then set the 
attributes of the faces or do whatever you like. You can also unpick faces, which 
might be useful if you want to pick all of the faces in an object e.Tcept those in a 
subgroup. The command "Unpick Subgroup" in the Functions menu will do this for 
you. 

If you want to get rid of a subgroup (not delete the faces, just tell Imagine to 
forget about their association) the command "Unmake Subgroup" will remove the 
subgroup from an object. 

Another way of picking faces is with the "Pick Range" command. This is a handy 
way of choosing a range of faces by specifying them by the internal number of each 
face. This command will ask you for the beginning face number, the end face number, 
and the step between faces. Most of the time you don't know what faces are assigned 
to what numbers, but for something like a primitive sphere, the faces are numbered 
in an orderly way. You might use this command to pick every fifth face in the sphere, 
then delete them. This would remove one fifth offaces on the sphere, but the faces will 
be removed in an orderly pattern so you end up with stellated holes like a whifHeball. 
You can also use the command "Unpick Range" to un pick faces in a similar manner. 
The command "Sort" is sometimes useful with these two commands, SlIlce you can 
specify your own face ordering. 

Attribute Files 

Luckily attributes don't have to be manually set for every object. You can copy the 
attributes of another object by using the "Load" gadget. at the bottom of the attribute 
requester. When you specify t.he filename of another object, the att.ributes of t.hat 
object are read in and applied to t.he current object. This will even load in t.extures 
and their settings and brushmaps. 

You can also save at.t.ribut.e sett.ings by using the "Save" gadget at the bottom 
of t.he attribute request.er. This will actually save an Imagine object, a simple lone, 
empt.y axis, that has the same attributes, textures, and brush maps as your current 

Sort is disf:1Lssc:d on 
page 26. 
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object. YOIl can then later "Load" these axes to copy the attributes associated with 
them to the current object. 

It is a good idea to make a little library of these saved attributes. The files are 
tiny (they are just a simple axis) and it is very handy to be able to simply load a file 
called Chrome and use that as a basis for your object's attributes. 

3.4.2 Textures 

No matter how good .vou are at creating objects. their appearance will never be 
detailed enough to look perfect. In the real world. most objects are rich with small 
details that you are used to seeing, like dirt on a wall or small bumps on an orange. 
Modeling these subtle effects with extra faces would be difficult or impossible, but 
Imagine lets you define surface appearance in a very complex way with a feature 
called a "texture." 

Textures are algorithms that Imagine can use to help color an object. These 
textures do not color individual faces, but actually color the individual pixels that 
form an object during the render. If you have a "wood" texture 011 a flat plane made 
of just two faces, yuu will still sec the rich detail of the woodgrain, and not just t"vo 
differently colored triangles. Textures don't take much RAM at all to render, though 
t.hey do slow rendering tillle down. OveralL textures arc an excellent way to add 
detail to YOllr picture: a \voodgrained picture frame has a lot more character than a 
fiat brown one. 

Textures call also change the reflectivity and transparency (filter) values of your 
object. For most textures, when I say "color" I mean surface color, reflection, and 
transparellcy. 1\lost textures allow you to set all three! Some textures, like disturb, 
will affect surface light reflection like altitude brush maps do. Textures are very 
versatile. and call even be layered on top of cach other for more complex effects. 

Textures are just algoritlllIlS t.hat Imagine uses to decide how to color a particular 
puint on the surface of an objcct. vVhen a ray hits all ob.iect. Imagine uses the locatioll 
of that surface to determine hmv to color it. For example, a Ycry primitive texture 
Illight color the object white if the location where the ray hit is above a certain line, 
and blue if it is below thl~ line. This would make half of all object white, and half 
blue, divided at that transitioll line. A texture is just all algorithm, the set of rules 
(like the white-above/blue-below example) for determining the color of an object at 
every poiut in space. 

Textures are added to individual objects by clicking on one of the four "texture" 
boxes in an object's attribute requester. If a texture is already being applied, one or 
more of these boxes will have an "X" in them which means you can click on that box 
to edit the texturC"s parameters. You can apply up to four textures to an object at 
once, though most of the time you just usc none or one. 

To apply a new texture, you click on an empty texture box. Imagine will have 
you choose a filename of a texture (probably found in the Textures drawer in your 
Imagine directory) that you want to apply to that object. After you select a texture, 
a large requester will appear which allows you to set the texture's parameters. Each 
texture has its own particular inputs. .t\Iost of the time, you need to enter a color, 
transparency, and reflection value for whatever effect the texture is applying to your 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 



I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

3.4. OBJECT APPEARANCE 37 

object. These are raw numbers; no sliders. VVhen you are setting RGB triples. the 
approximate color that the three numbers represent is shown in small box in thc 
req ues ter. 

There arc oftcn a few extra parameters to set dealing with the way the texture 
is applied. This might be check spacing, wood grain thickness, or brick size. What 
these values cUlltrol vary from texture to texture, so read the individual descriptiolls 
in the Appendix. 

Some texture parameters control certain lengths or distances that are measured 
in absolute Imagine Units. For example you can set the size of a check in the Checks 
texture by simply entering the width of the check. If you enter a check size of 25 and 
your object is 100 units across, you'll get four checks across the width of your object. 
What happens if you scale your object, though, and make it larger? In Imagine 0.9-
1.1 the dimensions of the checks remains constant, so if Y011 scale your object IIp to 
200 units .. YOll would get 8 checks across. In Irnagine 2.0 the texi1L're parameters that 
control siz('s 'TTl clls'lLreri in actnal Imagine Units will scalc at the same time yon scale 
yonr ohject. 111 the example where the plane is scaled to a size of 200, the Checks 
texture would automagically change the cl\('ck size parameter in its Check texture to 
50 to keep the same four checks across tIl(' width of the object. 

This parameter scaling is performed in Ol'der to keep the appearance of objects 
constant when you scale an object. In the early versions of Imagine everything was 
tied to absolute units, and scaling an object (especially in the Stage editor when 
laying out a scene) meant having to readjust the texture parameters. This new 
feature will keep texture appearances constant. It will adjust only those parameters 
which control a width measured ill ullits. If you scale just the axis of the object, the 
texture parameters are not scaled, only a global object scaling will affect your texture 
parameters. 

Be careful if .vou need an absolute size in a text.ure. such as if you want to use 
the Grid texture t.o make lines exactly lOll units apart. when the scene is rendered. 
You have to be careful not to scale the object aftcr you've placed the texture, or the 
absolut(, text.ure measurements will be scaled as well. However, this is pretty easy to 
handle since it just means you have to be awarc thaI you shouldn't scale the object. 

The only other parameter that controls textures is the texturc axis, which can 
be manually edited. The texturc axis is pretty important, since for most textures, 
you need a "base" location and orientation to give the det.ails the text.ure applies 
a reference location to work from. For example, the Linear t.exture needs to know 
where the "fade" starts and what direction to fade in. What you do is just place the 
texture axis whcre you want t.he fade, and point the Z axis in the direction you want 
it to go. The wood t.ext.ure at its simplest is a bunch of concentric cylinders of color. 
The texture axis tells Imagine wherc the centerline should be and which direction 
the cylinder points. Some textures really don't use the axis (like Camo) bllt when a 
position or orientation is defined it is done with the texture axis. 

To move the texture axis, just click on the "Edit Texture Axis" gadget. at the 
bott.om of the requester and use the standard move, scale, and rotate commands to 
change the axis. You can numerically manipulate the texture axis with the "Transform 
axis" gadget. 

An important poill/; if your texture axis is right on a face, you might get. sOllie 

All of the different 
textures and their 
individual parameters 
are listed in the 
"Textures" appendix 
on page 171. 
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funky effects, since for a texture like checks, the surface of the object is exactly where 
the checks change. The algorithm does not know what color to return, so you get 
what Impulse calls a "digital bounce." This is very common when you're texture 
mapping a flat plane, since the texture axis is often positioned right on the plane. 
You can fix this problem very easily by moving the texture axis just a tiny bit so 
that it is off of the object's surface. Imagine 2.0 had default texture axis placement 
that tries to minimize this, but you have to be careful if you are adjusting the axis 
manually. 

One last option in the large texture requester allows you to remove the texture 
from the object completely . .Just click on the "Drop" gadget and the texture will be 
deleted. 

Many, if not all, textures only affect some parts of an object. The camouflage 
texture is an excellent example. You set the default color of the object from the 
attributes requester. The Camo texture then layers its spots on top of the plain 
default color of the object. If there is no spot on a particular location, the default 
color will show through. This is true with most textures. Wood only adds the "grain" 
and lets the object's default color become the normal woody non-grain parts. Linear 
gradua.lly fades from the default to another color. Checks adds color on its checks 
and lets the default attributes stay in the opposing checks. 

\Vhy is this important? Well, this can be used to great advantage. Y07L can add 
up to j07Lr textures simultaneo7Lsly. They are added in order from 1 to 4. What can 
you do with this? Well, you can take a desk, and with Texture 1 add a wood texture. 
Then you can add a Camo texture as #2, and the spots will cover up the wood, but 
you'll see grained wood where there are no spots and solid color spots where there's 
a Camo spot. Each texture layers a new color onto an object, leaving some of the 
original surface showing though. Since you can add up to four textures, you can have 
four layers. 

For example, an island object might be given a sandy beach and green vegetation 
by using textures in combination. First, a Radial texture which varies the base color 
from different shades of sandy-brown. Second, the wood texture with a very fine grain 
and a dark brown color makes a sandy beach with enough variation to keep it from 
being too boring. (Camo with very small spots might work, too.) Then, a Linear 
texture could fade the beach into a nice vegetation green color once you get past a 
certain distance from the beach. These textures would give the island a nice, detailed 
character that you would never be able to match by picking and coloring individual 
polygons. 

You have sume extra control over the areas of an object a texture is restricted to. 
You can specifv a subgroup of faces that the texture \yill affect, leaving the rest of 
the ubj(~ct untouched. If you don't specify a subgroup (the default), the entire object 
has the texture applied to it. You can also apply the texture to the children uf an 
object, to give an entire group a single texture. This is done b~' selecting the '·Appl.v 
to Child Objects" button. 

An interesting ability of textures is that they can lllorph their parameter values 
as well as the pusition and orientation of the texture axes. This Illeans that .you can 
have an ubject's texture muve and spin across the object in tiIlle, or Inake the checks 
appli(:d tu it grow or the colur change in time. ~lorphing textures is described in the 
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I Action chapter on page 103. 

I 3.4.3 Brushmaps 
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Textures are not the only way to add detail to an object. A more direct, less elegant, 
but more versatile method is to use brush maps. Brush maps are ways of taking 
standard Amiga pictures (sometimes called IFFs, though pictures are a subset of 
the Interchange File Format) that can be placed "by hand" on your object. In its 
easiest incarnation, you could brush map a picture of your face onto a flat plane, put 
a frame (using wood texture!) around it, and you have a virtual art piece. In its 
most complex incarnation, you could take a set of 40 256-level intensity maps saved 
as IFF24s and tile them endlessly on a plane during a 40 frame anim, and have the 
map pixel intensity create reflections and highlights from the flat plane just like it 
was really an animated, wind-wave covered ocean. 

Brush maps can give objects the same four characteristics that textures can: sur­
face color, reflection, transparency, and surface altitude. Going back to the "my face 
in a frame" example, a color map is straightforward. The brushmap image is simply 
used to determine the color of the object at the location the brush is applied. A reflec­
tion map will make the object reflect the color and intensity of light corresponding to 
the map; in other words, a black map would make the picture in the frame reflect no 
light, a white map would make the picture a mirror, and a yellow map would make 
only yellow light reflect. 1 Transparency (really Filter) is similar. Black is opaque, 
pure white is the clearest crystal, and yellow would let yellow light though. An ex­
ample given by Rick Rodriguez in his manual is that a fllter map of a color image of 
your face applied to a plane would object appear like a stained-glass window. You 
could have fun with that! 

The last brush type is altitude, which is a bit more interesting. An altitude map 
just tells Imagine that light hitting the object's surface should be reflected, refracted, 
and specularated (!) as if it hit a surface that had a certain shape to it; this shape is 
defined by a "height" measured by the brushmap's intensity. If you mapped a picture 
with lots of small fuzzy grey dots onto a sphere, you would get reflections and light 
highlights as if the sphere had tiny pits in it like an orange. The altitude map does 
not change the real 8nrjacc height of yrmr object at all. It just makes the light bounce 
off of the surface as if it had these bumps on it. This is the difference between a 
displacement map and an altitude map. 

It is very important that altitude maps have soft color changes. A sudden color 
change implies a sudden change in the altitude the brush represents, and the altitude 
mapping algorithm can't do much with too narrow of a transition. Use many shades 
of grey, and certainly avoid a direct transition from pure black to pure white. You 
can soften images by using "Smooth" in Deluxe Paint, or "Blur" in ADPro. If you 
output an 8 or 16 color image from ADPro for use as an altitude map, do not use any 
dithering, since the alternating pixels will add a rough appearance to what should be 
a smooth gradient. 

1 The yellow example is not strictly true... the yellow-mirror would reflect green and red light, 
which combine to make yellow. 

Whew, that is indeed a 
complex example! It 
just shows that 
brushrnaps are vpry 
versatile! 
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One option you should use if you're using a transparency map is the "Full Scale 
Value" in the brush requester. This allows you to tell Imagine how transparent a 
pure white image should be. Normally a white intensity value of 255 is perfectly 
transparent. When you use a standard 1-4 bitplane image, Imagine interprets full 
white as only 240. This is due to the fact that the Amiga's standard palette has only 
16 values for each color, so the maximum intensity is 15. When it is "extended" to a 
range of 0-255, Imagine multiplies by 16 to get 240. This is very annoying, since it 
implies that you cannot make perfect transparency with these brushmaps. Luckily, 
you can set the "Full Scale Value" to make this value of 240 the maximum range value 
for the brushmap. In other words, 240 now becomes perfectly transparent, which is 
the effect you're probably looking for. As a side benefit, you can also use this to 
brighten images (it works for colormaps!). If you lower the "Full Scale Value" low 
enough, you can get some psychodelic effects. 

Any standard Amiga IFF can be used as a brushmap. This includes all pictures 
saved from Deluxe Paint, the most common picture editing program on the Amiga. A 
format of high color resolutions known as IFF24 saves three bytes of color information 
per pixel and produces beautiful color reproduction. These IFF24s can be produced 
by DCTV, ToasterPaint, Digi-view RGB saves (only 21 bits, but it is saved as 24 for 
compatibility), The Art Department, and many other graphics programs. 

Whatever type of brush you use, remember that Imagine can't do magic to your 
pictures. A 16 color picture of yourself is going to look positively cheesy compared to a 
24-bit picture. For some applications, though, you don't need much more information. 
Applying a 4-color logo to an object won't benefit by using a 16 million color brush! 
When the image only has 4 colors, using a 2 bit plane brush is the most logical format. 
Imagine can handle any size image, including ones that are larger than the screen. 
Higher resolution is obviously higher quality, though it's pointless to use a 1000 by 
1000 picture of a logo; even in a close-up shot, it would be indistinguishable from 
a 640 by 400 picture. However, using too Iowa resolution will be painfully obvious 
when you render since you will be able to see the individual pixels that form the 
brushmap image. Depending on how close of a view of the brushmap you show when 
you render the image, you usually don't need more than 320 by 200. This is very 
dependent on how close your camera view is to the object with the brush map on it! 
I've used 100 by 100 brushes with great results. 

Once you have made or found your brushmap you have to place it on your object. 
The placement determines the size and orientation of the image, as well as what region 
of the object is affected, and in the case of altitude maps, how much the surface is 
apparently distorted. 

Brushmaps are placed by manipulating a separate brush map axis, much like the 
texture axis is positioned to provide a reference point for textures applied to an object. 
The brushmap axis can be moved, rotated, and scaled to position brushmaps on your 
object at any location you want. The exact positioning depends on the type of brush 
mapping that you are applying; this is described in the next subsections. 

Imagine 2.0 has a wonderful new feature that automatically positions brushmap 
axes in a logical position so that the map will be applied to the entire surface of your 
object. This is a great help, since remembering all of the brush map positioning rules 
can be confusing some times. Even if you have to modify the starting position, the 
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FilenaMe Maps:iris.iff 
Type Method 

>c Co lor >c Flat X 
Reflect Wrap X 
F i l t er >c Flat Z 
Altitude Wrap Z 
Apply to Child Objects 
Repeat Mirror 
Inverse Video Use Genlock 

Full Scale Value 255 
Max. Sequence II 

Subgroup 
8118 

Edit Axes 

OK 

TransforM Axes 

Drop Cancel 

Figure 3.2: The requester for applying brushmaps 
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brush is at least set up in a reasonable orientation, size and position to begin \vith, 
so modifying it is easier than setting the axis configuration from scratch. 

Applying Brushmaps 

Brushmaps are applied from the Attributes requester. Clicking on oue of the boxes 
labeled "Brushmap" will bring up a file reqnester asking for the filename of the 
brllshmap YOll want to apply to your object. After yon have selected a filellame, 
a requester like the one shown in Figure :3.2 will appear. This requester allows yon 
to control the way the brushmap is applied to your object. 

At the top of the requester, the filename of the picture is given, allowing yon tu 
change or edit. it later. The four types of brnshmap effects (Color, Reflect, Filter. and 
Altitude) are listed on the left side of the requester. The default choice is "Color" 
but you can just click on the proper gadget to change it . 

The most important option is the type of mapping that is used to apply the image 
to your object. The different types are controlled by the gadgets on the right labeled 
"Flat X," "\Vrap X." "Flat Z," and "Wrap Z." 

There arc three basic types of brush ,\Til ppi ng: a "flat" wrap (Flat X Flat Z). 
a "spherical" wrap (Wrap X Wrap Z). and a "cylinder" wrap (Flat X, Wrap Z and 
\Vrap X, Flat Z). These different options control how Imagine associates a position on 
the object with a certain pixel Oil the brushmap. Each type of mapping is described 
in the following subsections, but a brief description: Flat X Flat Z mapping will 
ignore any surface bumps and features and just apply itself directly, much like a slide 
projector would project onto a bumpy screen. A spherical wrap tries to encase the 
object in the hrush. then shrinkwrap the lIlap onto all of the surface features of the 

These description of 
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('ylinrirical mapping an? 
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! Image 
i 

i Location 
i 
i 
~.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-. ~ 

Bounding Box 

Figure 3.3: Region of the brushmap axis the image is mapped to 

object. The cylinrler wrap tries to follow contours in one direction, but ignore them 
in another. Think of taking a piece of gift wrap, and bending; it around so its a hollow 
cylinder. Then place the object in the center of this vertical gift wrap cylinder and 
push in (but not up or down!) to follow the object contours. 

Flat X Flat Z Wraps 

Flat wraps are the most common alld certainly the most cOlltrollable of the brush 
map application methods. Think of having; a decal or poster that you want to stick 
onto a wall. Flat wrapping; will perform this simple "flat" projection beautifully. A 
g;ood example is trying to put a logo onto the side of a truck; an excellent example of 
where brush maps shine. 

You should obviously have your logo picture and truck designed before YOll try 
to apply the brush. To place the brush onto an object, you should probably usc the 
"Edit Axes" mode. This lets you move the axes with the same mouse and keyboard 
commands that you normally use for objects: om' for move, '5' for scale, 'r' for rotate, 
and 'x,' 'y,' and 'z' to toggle restricted directions. Of course, you call also use the 
g;adgets at the bottom of the screen to control the axis manipulation. 

The axis you are editing has a big yellow bounding box that is very deceiving. 
The area when; the bT1lsh is actu.ally rnapp(~d is the upper right quadrant of this bo:d 

The brush imag;e is placed with its lower left corner right at the center of the axes, 
and its llpper right corner at a point defined by the X and Z axes of the brush map 
axis. Figure 3.3 shows the way the brush map axis determines the brush location. 

You can also usc the "Transformation" gadget to perform nnmerical manipulation 
of the brushmap axis. 
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Brush 
Axis 

i 
i 1 

~!; 

~:=:=:=:=.=:=:=.=.=:=.=:=:=:=:=.::.::=:=::..:. 

Front View 

Object 

.-----:j"i 

Side View 

Figure 3.4: Position of the brushmap axes for a Flat Flat map 
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You want to position the brushmap axis so that the upper-right quadrant lies 
exactly where you want your brush to be positioned. If you want your brush to cover 
the entire side of the truck, you'd probably want to make the brush a few extra pixels 
high and wide so that you don't accidentally get a border around the edge of your 
logo. You can scale the X and Z sizes of the brush to stretch and squash the brush 
to whatever shape and size you want. 

The Y axis of the brush map is pretty important as well. It tells Imagine how 
deep to apply your brush. Any part of the object that falls between the axis origin 
and the tip of the Y axis will be colored (or reflected, altituded, or whatever). If the 
surface is not within the region between the axis center and the end of the Y axis, 
the surface will not have the brush applied to it. For the truck, you'd want to move 
and scale the brush axis in the Y direction so that the Y axis line intersects one side 
of the truck but not the other. The intersected side of the truck would be within the 
influence of the brush map, whereas the other side of the truck would be left alone. 
If you scaled the Y axis to include both truck sides, the other side of the truck would 
get the brush map applied to it as well. 2 Figure 3.4 shows a Flat Flat map being 
applied to both sides of a rectangular solid. Every part of the object is covered by 
the brushmap. 

Be careful when you are applying a Flat Flat brushmap to an infinite ground 
object. You want to have the Y axis of the brushmap pointed down through the 
ground. 

Flat X Flat Z brush mapping is very accurate since it is easy to position the axis 

2In fact, you'd w,e a mirror image of the brush on the other side, since you'd be looking at it in 
the other direction. 

Altituded? What a 
great word! 
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Front View Side View 

Figure 3.5: BrusllIllap axis positioning for \VrRp X \Vrap Z map 

and the effect you get is very predictable. It is the "\Vrap" maps that calise all of thc 

problems. 

Wrap X Wrap Z (Spherical) Maps 

These are the most complex wraps. I usually think of it as a glohe projection; If YOll 

have a Hat. square brushmap of a regular grid, when mapped onto an object with 
\Vrap X \Yrap Z, the lines of tIl<' grid \\·ill become the latit Ildc and longit neil' lilies Oil 

a glube. 
The hrushmap axis pusi t i,)]l dcknnillcs the "source" of the projectiull t llat maps 

the image onto the objcct':-; :--llrfac('. It should be positioned at the ccntel' of YOllr 
oh,icct. If YUIl position it t()\\ards olle side, the image mapped to the s11rfac(' will be 

cUlllpressed at the region cluser tu the axis and expRlld('d at t he areas far! her away. 

The left and right sides of your image will circle arollnd the axis and meet, but the 
top and bottom will not. (Again, like a world map.) 

The Y axis should be small (Impulse recommends setting it to 1.0), and the X 
alld Z nxes are usually scaled to he slightly larger than the object. you arc applying 

t he map to. 

Fignrc :~.!j shows two views of the positioning of the brnshlllap axis Ull it spherical 
object. Figure F.l on page 187 shows a picture of a basketball made with a \Vrilp X 

\Vrap Z brushmap. 

Wrap Flat (Cylindrical) Maps 

Cylindrical maps arc somewhat of a cross between the other two types of mapping. 

\\'it h a Flat X \Vrap Z mappillg, the Z height of the axis controls how high the image 
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Front View Top View 
Figure 3.6: Brushmap axis positioning for Flat X Wrap Z map 

is and where it is positioned. The image is then mapped onto your object like a tube 
around this Z axis. Your image will circle arollnd and join together the left and right 
sides. A \Vrap X Flat Z mapping will use the X axis to rotate around and your image 
will join the top and bottom edges of your image together. 

Figure 3.6 shows two views of the axis positioning for a Flat X Wrap Z mapping. 
The \Vrap X Flat Z positioning is the same except the positions of the X and Z are 
reversed. 

Altitude Mapping 

When you are applying an altitude map (as opposed to Color, Reflect or Filter maps) 
the size of the Y axis controls the apparent height of the displacement. The Y axis 
depth is used to measure how much indentation a full scale range of intensity (0- 255) 
should simulate. For cylinder and sphere wraps, just scale the Y axis. For orange 
pits, the axis might be 1 % of the sphere's size. For a deeply eroded planet , you might 
use 10%. More than this would probably make really stupid looking refiections. 

For a cylindrical or spherical map, using the Y axis to control this parameter is 
no problem, since the Y axis isn't used for anything else. 

A Flat Flat map uses the Y axis for determining the "depth" of the brush. If you 
are applying the brush to a fiat plane, there usually isn't a problem. If you have a 
complex object that requires you to increase the Y axis to encompass more of the 
object, you do have a problem! What if you don't want to make the apparent altitude 
as high as the Y axis length? You can't shrink the Y axis size without changing the 
region that the brush is mapped to. 

The answer: basically you're out of luck. Using the Y axis to control several 
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functions is ,I lllajor Imagine desigll flaw. Actually, there is something you can e1u; if 
YOll \Vallt to redllce the apparent altitlldc. YOll can keep the Y axis as large as it. has 
to ]J('. but softe1l your brllshmap. Instead of usillg a full range of colors (0 2;;S), :vou 
call jnst lise part ()f the range, like (0 12x) wllicll will halve the effect of the large Y 

aXIs. 

Extra Brushmap Options 

Yuu have SOIllC extrel ()pt ions to help control the ,va\' the brnslllllaps are applied to 
illl object. The "Illv('l'c,c \'idco" buttoll will llse a reversed (c()lur inverted) versioll 
uf your bmshlllap. Yuu call lise the "Apply to Child Objects" control to make the 
brushmap affect llot only the parent of a grollp, but its children as welL 

To ]'('ltlove a brushmap that you 'n' defined, just use the "Drop" but tOil. 
You call also restrict the brushlllap to apply itself only on part. of your object. 

This is dOll(' by naming a sUbgroliP of faces to restrict the brush imagc to ill the 
"Sllhgroup" requester. 

Ollce you know how to pLwc individual brushes. y()U call start with the fancy 
tricks. Brushes overlay (,,\Cit uUlPr just like textures. 'l'un call put up to 4 brusl}('s 
Oil all object, and t hc\' arc applied ill order. l\IallY lWlpS dOll'! illt.erfere, though: yuu 
could have a color lllap and it rdiection map on t he same ol>.jcct in the same place 
ill](1 both will work just. finc. 

Repeating Brush Maps 

Repeatillg brnshmaps are a joy. They .. tile" an object with an end less successioll of 
images both side to side and top to bottom. The brush will repeat all the way out the 
end of the object. If you tile a groullCL thc brnshes will go to infinity. The size of each 
tile is set by the brush axes, just like a non-tiled map. The brushes are placed next 

to each other with llO span' lwtwcen them. You could draw il VPT:t/ detailed picture or 
a bathroom tile, and lliap it OlltO it wall. when renden'd, tlte wall would be (surprise) 
tiled! I've used this to .IIneat effect for making very detailed sidewalks, rose trellises. 
brick walls, roof shingles, and golf greens. All of these arc fiat \\Taps. 

Repeating brush lIlaps will work with cylindrical maps (you'll get a vertical 
"stack" ascellding lip WhCll you llSC Flat X Wrap Z). TIH'Y hm'C no effect on spherical 
brllshmaps. 

There iS1l't allY thing special you have to do with the brushmap axis; the size of 
the image is determined like it would be for a non-tiled mapping. 

One additional optioll that. is very useful is the "lIlirror" uption. This Tnakes 
('very tile be a minor rcfiC'ct ion of its neighbor. The great ad \'antage of this is that. 
the edge colors alwuys match, .illst like if your finger touclws a mirror, your twin ill 
the mirror will reach out and touch your finger at the exact same place. This might 
hide discontinuities in your brushmap if you want to hide the seams, or it might. be a 
special effect. you're looking f01', 

Repeating brushmaps aren't just fur covering an infinite plain with your face. 
They call be an extremely powerful way to get very complex textures Oil an object. 
You call imagille drawing one very high resolution, high quality brick with scratches, 
pits, chips and tim' detail. thell tiling it onto a wall. Prestu! You have a brick \vall 
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3.4. ODJECT APPEAR.ANCE 

with a lot of character, unlike the Brick texture which is too plain to fool anyone up 
close. This is prohably the most useful aspect of infinite tilings. Making infinitely 
long or large objects like a side,valk, golf grccn, brick wall, or rose trellis is quite easy 
with repeating hrushmaps. 

Animated Brush Maps 

The last brush map ability IS very useful. You can actually have animated brush 
maps which change every frame. Note that these pictures are not "AniIllbrllshes" 
that Deluxe Paint will save. These are individual pictures, which means you can haw 
a 24 bit "Animbrllsh." To use this featllre, you should save the sequence of pictllres 
you wish to show with names like 

Mypic. ()O{) 1 

Mypic.0002 

Mypic.O(}()S 

Mypic.0004 

Mypic.0005 

Mypic.O(}(}() 

and so on up to however many pictures you have .. Make sllre to have fonT numbers 
III the extensioIl. A file naIlle of Mypic.Ol ·will not work. To lise this sequeIlce of 
pictures as an anilllation, you should use !l1ypic (with no period or number extension) 
as the brush file name, then set the "t\Iax sequence #" to the IlIlmber of pictures you 
have. 

vVhcn the object is rendered over a series of frames, the brushmaps will be shown 
in order, just like you would expect. If you render more frames than the "t\Iax 
Seqnence Numhcr," the brushes will repeat themselves starting from the beginning 
agalIl. 
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)( 

Open Spline Path Closed Spline Path 

Figure 3.7: Two types of spline paths and their control points 

3.5 Spline Paths 

All objects (well, except for the perfect sphere) are modeled by a set of points, edges 
and lines. Imagine has another type of object that is used to model paths instead of 
surfaces; these paths can be used for a variety of functions from defining complex bent 
tubes to the path an airplane takes when animated. These paths can be built and 
edited from either the Detail or the Stage editors; since the paths are used routinely 
in both editors, it is very convenient to be able to manipulate them in both locations. 

A spline path is a very specific type of object distinctly different than the objects 
you build to be rendered. Spline paths arc neVp.T rendered; they are only a reference 
and path definition tool. Like "normal" objects, they can be positioned, scaled, and 
rotated, and have an axis that defines the "main" position of the path. Unlike a 
normal object, the spline path has no points, edges and faces. It instead consists of a 
curve that smoothly moves from one position in space to another. This curve is truly 
smooth, so evell if you zoom into the path it will be a continuous curve without any 
bumpy straight line segments. 

Spline paths are defined by "control points" that are individually editable. The 
path a spline takes is completely defined by these control points; the spline must pass 
through each control point, and the direction the spline is traveling at the control 
point controlled by rotating the control point. A spline path can have two or morc of 
these control points, and the path can even be forced to make back to loop back upon 
itself. These closed paths are called "Closed Paths" while a path with two distinct 
ends is an "Open Path." 

Figure 3.7 show the two types of spline paths, each with just four control points. 
The control points arc easily visible, as they are shown by small axes with the path 
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passlllg; though the poillts ill t he direction of the point"s Y coordinate. Not.ice how 

h()ll! the p()sitioll alld Ori('llt,l!ioll of the control poillts affects tile dircctioll of th(' 

path. It is ('iiS\' to lIlake cOlllpkx paths that sllloothly follow a 11\' route yon W;llIt by 

ddillillg just ;1 1"<'\\' points. 

3.5.1 Creating Paths 

There arc t\\"o \\'ilYS to crca t (' it pat h. The casiest is to usc t 1](' '"Add'" COl\llWllld ill the 

FUllctiolls ltl<'1l11 ;(1)(1 select "Op('11 Path" ur "Closed Path" wilicb will add a Silllplc 

path with j\VU control poillts ilJto your world. YOll call edit, lllove, alld scale this basic 

path to Illake a splillc curve of allY complcxit,Y. 

All altcrllativ(' method of path creatioll uses axes. If you add a set of two ur more 

('lIlPt.v object axes to yot!i\\'orld, YOU call 1I1111ti-pick the axes ill order alld tell IlIIaginc 

t (J usc the p()si t iOI! a Ild u1'iclt t ;1\ iolt of thuse ;1 xes to deDllc the control points of a new 

splillc path. Tl[(' C()llJJti;tlld "l\Iake Open Pat Ii" or '"l\lake Closed Path" will delct(, 

the axes itnd replan' IlwYll with a pat h with control points in the sallle positions awl 
oriclltatiolls, This lIleth()d of path (')'('atioll is a little I1lorc cOlllplex. IJllt sometimes it 

is easier to lay out the ,'( ,Iii ]'01 poillts alld Iltallipulate tlH'1ll before they are illcluded 

ill a pat h, 

3.5.2 Editing Paths 

\VlH'1I yon have all existing path you want to changc, you can pick tire pat.h (it has 

its ()\YII clicka\)l(, axis) and liSt' the Illude C()]lllllillld "Edit P;lth" to cnt{~r iuto ;1 path 

editing 1II0d('. Tltis will 1ll;lke tlw control poillts uf the path becolllc visibk. To exit 

f],()]1l tlris edit ing Illode, just s('kct another Il\()(k like "Pick GroIlPS." 

III "Edit Path" lIIode you can click OIl a control point, and llSP the interactive 

manipilia lioll cOllllllalHls to move alld rotate thelll, You will see the spline path 

update ill real time as you manipulat (' the control point. The control point can also 

\lC cOlltrolled h\· llsing the "Transformation" rC(jll('stcr which allows precise llullwrical 

coutrol o\'er t he point. You C;11l also pick lIlure than olle coutrol point at ollce and 

perforlll cit ]wr int(']'activ(' ur lllllllcricRI mallipulations Oil iL. 
You can add new cOlltrol point.s hv splitting a path section bet\vcen two points ill 

lHlIf. which inserts a llC'\\' control poillt at the split. If YOll pick ol1e (or more) points, 
thell lIS(, the "Fracture" c()]III11;)]](L extra cOlltrol poillts will he added Lo the patlL 
YOll are the II fn'(' to malliplll;lte these extra poillts any way YOII wish. Note that the 
last puint ill illl ()pen poillt ('(1l1llot be split, sillce there is It() pat It after it to fractllI'c. 

To delete;t cOllt]'(J] poillt, jllst pick it awlu;.;(' the standard "Ddete" cOIllmand, A 

path 1I1IIst 11;1\'(' at least two cOllt rol points ill it, so Imagillc w()]d let you dclete too 

IIlany. 

3.6 Molding Commands 

111 theor,\', vou (';111 <Teate allY ()j>.jcct by mIdill!!, an axis. thcll itdding points. edges 

alld fan's. In practic{', tlie;.;" arc nTY low Ien·1 cOll\mands; you generally usc tlie Illore 
pow(Tful cOlllmall<is like ":\!okl" and "Slic{''' fouud in the Object editor. The low level 
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pick and add modes are built to give you the low level control that you sometimes 
need; however, they are more for defining basic outlines that are then used in the 
more powerfnl Object commands, or for touching up small details on nearly complete 
objects. 

The "1\1old'" command controls a set. of very powerful object transformat.ions that 
can do more than just add and move points in your model. The different options of 
tIl(' .\lold requester let you usc yom currcnt object the basis of a variety of complex 
trallsformations. All of these commands are selected by picking yom object, then 
choosillg "1\1old" from the Object menn. The "fvlold Requester" will appear, which 
allows Y011 to select from a variety of suhoptions, briefly described here. 

Extrude Copy yom object many times as it is being moved, connecting each copy 
to the next with faces. Usually used with fiat outlines. 

Replicate Copy your object many times as it is being moved. 

Spin and Sweep Copy your object many times as it is rotated, connecting each 
copy to the next with faces. 

Conform Bend your object into a neVi geometry. 

A complete description of each of the f\Iold options follows in the next sections. 

3.6.1 Extrude 

Extrusion is the most common Mold command. It allows you to take an object and 
"stretch" it in a third dimension by making many copies of the object and connecting 
each copy with faces. For example, you might make a flat outline of a circle. If you 
extruded the outline, you would produce a cylindrical tube, sort of like the way a 
macaroni machine extrudes dongh by squashing it through strangely shaped holes. 
You have complete control over huw far the object is extruded. how llIany copies of 
the object are used to form the extrusion, and what path the extrusion follows. You 
call ('ven scale and rotate the object as it is being rotated. 

f\Iost objects you extrude arc jns!. outlines; they have no faces, jnst points and 
edges. If you are trying to produce a tube with a certain cross section, Extrude will do 
the right thing and add faces on the outside of your model like just like you want. You 
are certainly allmved to extrude faced models, especially if you want the beginning 
and end of your extrusion to be solid caps. This is very appropriate when you have 
a flclt faced object (like a logo) and want to make a three dimensional version of it. 

\Vhen you pick an object., awl usc the "Extrude" option, you arc pn's('nted with 
a requester like the one shmvn ill figure 3.8. 

There arc two major types of extrusion, defined by what path the extrusion follows. 
A straight line path is the default, and is called "To Length" just to confuse you. The 
other option is to define a custom (probably much Illore complex) path by using a 
spline path, which is selected by the "Along Path" option. 

If you llSC the simple "To Length" option, the extrusion will occur in the direction 
of the object's Y axis. The length of the extrusioIl (how far back it goes) is selected 
by the "Length" gadget. 
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Figure 3.8: Information r(,<jucst cr fur extrusions 
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\Vith the "Along Path" choice. YOll have several more optioIls. '1'1](; length and 

direction of the extrusion is (lI1'('(I<1:v' set by the path itself. YOll can elect to have the 

extruded object turn with the path (like a car would turn if it were going around a 
comer, always facing the direction it is moviug) by selecting tlic "Align Y to Path" 

gadget. The "Keep X IIorizontal" will keep your object from pitching IIp and down 

as it is being pxtruded. For most path extrusion you waut to keep "Align Y to Path" 

on and "Keep X Horizontal" off. You mllst WIlllC thc path :v'ou want to llse by typillg 

the IlaIlle ill the "Path" gadget. If YOll cald ]"('lfH'llll)(']' the name, llSC "Cancer to 

get 011t ()f thc requester, then use the "Find B{'ql]('stc]''' or just pick the path alld lIS(, 

the AttrilJllt(,S Hequcster to look at the nmllC din~ctly. 

TIl<' "i\lil'l'Ol' Ellds" option will Hip the last copy of yom object to that it is facing 

the other directi()ll. This way the two "caps" uf thc ('xtrllsion will by symmetrical. 

\Vith either type of extrusioll. yon can decide on the cOlnplcxity ami detail of the 
path by telling Imagine how lllallY sections the path should COIlsist of. If you select 

just one section. Imagine will make the path by using two copies of yom object and 
adding a "skill" betw('cn tl~nl. If YOll ha\"c 2() s(-dious. Imagine will llse 21 copies of 

your ubjcct. alld will "skin" between each subseqllf'lIt section. When using a spline 
path, the Irigli('/" this nnmber is, the smoother /Jour poth will be. If you nse too few 

sections, the resulting object will look jerky and very amateur. If yon nse just one, 
yon'll get a single straight tnbc extending from the start of your path to the end; 

probably not the effect you \vant, especially if the path was yom HaIIlC spelled out in 

cursIve. 

You can perform several manipnlatiolls with your object as it is beillg extruded. 

The "Y Rotation" requester will tell Imagine how much to rotate the object (in 

degrees) as it is beiug extruded. Luckil.\". YOll CII.II entcr a number like 720 to jell 
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Imagine to rotate the object more than once over the extrusion. The "X Scaling" 
and "Z Scaling" options allow you to scale the object as it is extruded, and the "X 
Translate" and "Z Translate" let you shift your object to one side or another as it is 
extruded. These commands all represent the total rotation, translation, or scaling that 
the object will undergo from start to finish. To determine how milch each individual 
segment is changed from the previous onf', divide the total offset, scale, or rotation 
by the number of segments. 

These additional controls are prctt:v straightforward; Imagine will offset. scale, or 
rotate the object as it moves along the path. You can use this for several effects. 
To create a corkscrew, YOll caIl make a disk then move the disk's axis off to one side 
(actually off of the disk.) If you extrude this object in a straight line, you'll still get 
a circular tube. But if you rotate it while it is extruding, it will spin around its offset 
axis, leaving behind a spiral path. Similarly, you can make an object shrink or grow 
as it is extruded by using the scaling features. If you set both X and Z scaling to 
0, your object will start out at full size and get smaller as it proceeds, eventually 
becoming a single point at the end. This is a great \vay to make Egyptian pyramids 
ill the shape of your initials. For all of these advanced controls, keeping the nllmber 
of segments high usually is a good idea. 

Extrude is used a lot to form columns or tubes with arbitrary cross sections. It 
also is a necessary step in auto-facing outlines (which is described on page fi7.) 

3.6.2 Replicate 

Replicate is almost identical to Extrude except for the fact that it does not leave a 
"skin" between the copies of the object. As seen in Figure 3.9, the requester is almost 
identical to Extrude's except "Number of Segments" has been changed to "Number 
of Copies." 

Replicate is useful \vhen you want to make a set of copies of a shape, especially if 
you want to scale each copy so you have a full sized version, 8 slight l.v smaller one, 
all even smaller one, and so OIl. 

The object that "Replicate" outputs arc not separate objects; it is actually just a 
single object with a single axis. 

One application of "Replic8te" is to create nice tilings like lacf'work. If you have a 
flat, faced pattern that YOll \vant to copy into a larger piece, you C81l use "Replicate" 
to make copies. Take a nice flat "lace square" object with its Y axis pointing out of the 
flat square's plane. If you replicate the square with an extrusion depth of 0.0001 (so 
all ofthe copies are really the same "depth") and use "X Translate" and "Z Translate" 
to offset each copy, you can make a string of these squares in on(' direction. If you 
repeat the command with this new object, you can create a two dimensiollal tiling 
as large as you want. If you are careful \vith your X and Z Translation values, you 
can create checkerboards, double and triple gaps, and soft overlaps between all of the 
squares. 

3.6.3 Spin and Sweep 

Perhaps one of the classic object manipulation commands, "Spin" and "Sweep" allows 
the creation of radially sYlllmetric objects like wine glasses or bowling pins. You can 
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Figure 3.9: Information requester for replication 
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make a radially symmetric shape just by specifying an outline contour and telling 
Imagine to "Spin" or "Sweep" it. The shape will be rotated around the Z axis of the 
object, leaving a skin behind it (much like Extrude, except here the object is being 
rotated, not translated.) You can usc these commands to build objects that could be 
milled on a lathe; anything that has radial symmetry. 

The requester for these operations is particularly simple. There are two options 
to chose. "Spin Angle" will let you spin the outline all of the way around in a circle , 
or just part of the way. If you are making a wineglass, you probably want a full 360 
degree sweep. "Number of Sections" determines the number of wedges in the spun 
object ; 12 is a nice number for crystal glasses, but you might want to increase the 
number to 18 or 24 or so if you plan to get close to your object. 

The only difference b etween "Spin" and "Sweep" is the way the top an bottom 
points in your outline are handled . In "Sweep," they are rotated around the Z axis 
of the object just like all of the other points in the object. However, if you "Spin" 
an object, these two points a re not spun. Instead, they stay fixed in place, and faces 
are added from that fixed point to a ll of the copies of the second point in the spun 
outline . This makes something like a cone on the top and bottom of your outline. 
The advantage of "Spin" is tha t your outline is sealed a t either end , making the swept 
object define a solid volume. For an open ended wine glass, "Sweep" is definitely the 

proper choice, as shown in Figure ;).10. 

Nearly all objects that can be made with "Sweep" and "Spin" are easier to do in 
the Forms editor, which allows interactive control over the object shape and even lets 
you ma ke sweeps with non-circular cross sections. See page 71 for an explanation. 



A neat tra:k of 

"Conform to Sphere" 
can 11/ ake licry nice 
teardrop shapes. 

Page 148 discusses 
this. 
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~ 
Outline Spun Object Swept Object 

Figure ;1.10: A "Spin" and "Sweep" of a wineglass outline 

3.6.4 Conform 

The Mold Conform commands allow you to bend your object in different ways. You 

can think of making a physical 3D model of your object out of stiff pipe cleaners, 
and then pressing that model onto a smooth hard shape like a basketball. The model 

will retain most of its original shape. bllt it will bend slightly to conform to the 

basket ball's contours. 
This is exactly what all three "Conform"' commands allow you to do. You can take 

objects and add slight (or extreme!) amollnts of bend to them by using an imaginary 
sphere or cylinder as a guide. or YUIl can even usc a custom path to guide the new 
object's shape. 

Each of the different Conform types are similar in that they warp your object's 
shape, though they don't add or delete points, edges, or faces to your object. 

Conform to Sphere 

"Conform to Sphere" is exactly the case where you are pressing your pipecleaner model 

against a basketball shape. The "bend" depends on the position of your model's axis; 

Imagine starts to bend your object starting from this reference point. The bend is 

around the Y direction: that is, the object's Y axis points towards the center of this 
imaginary sphere the object is being warped around. 

You can control the amount of bending by the two parameters that the "Conform 
to Sphere" requester gives you. "Sphere Radius" sets the radius of the imaginary 

sphere that you are bending your model around. "Object Radius" tells Imagine how 

big it should act as if your Illodel is. The sphere radius roughly controls the angle 

alld shape of the bend, and the object. radius sets the amount or length of the bend. 
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These parameters take a lot of experimentatioll to set correctly. The best reslllts 
seenl to COlllC whcll the object radius is 1 :~ tilllcs as large as the sphere radius and 
roughly equal to the width of your tl'llC ()bject. If there were a diagram I could 
include t() lllake selecting object and sphere radius clear. I'd include it, but] haxe .vet 
to disc()ver a good description of Imagin('"s conforlll algorithm. Instead, I usc trial 
and error, a puor substitute. 

Conform to Cylinder 

"Conform to Cylinder'· works almost exactly the same way as "Conform to Sphere" 
does. Instead of using an imaginary sphere to shape your object. it instead lIses a 
cylindrical shape. 

Conform to Path 

"Conforlll tu Path" is a new option in Imagine 2.D. It allows you to lIse a spline path 
to gllide your object. I think of it as ;j way to stretcli an object along an arbit l"iUY 

path. It is SOl]]('wlwt difficult to controL and like thc Sphere and Cylinder C()nforllls, 
it takes trial ilnd error to get the effects VOl! arc louking for. 

When you pick an object and select "Conform to Path,·' the only information you 
have to provide is the path name. 

"Conform to Path" seems to ignore your object's axis and use your object's world 
coordinates to orient your object. The object is stretched in the Y direction and 
then "bent" to follow a path that you specify. Ideally, if the object were a long thin 
tube stretching in the Y direction, if you use "Conform to Path" the tube would be 
stretched in snch a way so that it follows the path mnch like au "Extrude" along the 
patl! wOllld pcrfonll. You might build a lllodel of a suake that was perfectly straight, 
theu lise ··Conform to Path" to bend the object iuto a siuuous curve. 

StilL it takes il number of trials to get useful results sometimes. I admit that this 
is one of tilt' few options in Imagine where I·m uncertain exactly what operatiolls 
Imagine is perforllling . 

3.7 Outlines and Skin 

A common type of object to build ill the Detail editor is sometimes called an "outline." 
These are faceless, flat objects that cOIlsists of points connected by edges, usually in 
a closed loop. You can create thesc outlines manually, by addiug a new axis to the 
\yorId and using "Add Lincs" mode to add the points and edges of the outline. 

Tht'sc objects arc very useful beca us(' they are perfect for extruding; YOU can 
usc the outline a.s they are to define a cross sectioll for an extruded tube. Y()U can 
also add faces to outlines to make a solid flat object; this process is talked about iu 
Section :U-I.l ou page 57. 

3.7.1 Font Objects 

A simple way to automatically create outlines of letters is to usc Imagine's built in 
font converter. The command "Add" in the Function menu has an option called "Font 

El:cept it dO(,Sll·f make 

neat teanimps. 

Add Lines is described 
()II fiillJe 26. 



Imagine does not use 
outline fonts to make 
text; it only uses 
bitmap fonts. 
Unfortunately it often 
chokes on very large 
fonts (more than 
100pt). 

The only admnta(jI of 
"Skin" 01'('1' the For1lls 

editor is the flld that 
Forms requires 11 

dosed. tube-like 

mIttinrc. 
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Object." A requester will appear, allowing you to choose a font (one of the ones in 
your FONTS: directory) and a line of text. 

Imagine will automatically form an outline of the words you entered in the font 
you choose. It will ask if you want to add faces to the object. If you select this option, 
the object Imagine creates will be a solid (though flat) object, otherwise the object 
Imagine creates will be just the outline of the letters. 

Imagine really seems to have trouble making smooth outlines, so they often require 
a lot of manual touchup to make a usable logo. Using a very large font size helps 
considerably. 

3.7.2 Convert IFF /ILBM 

The command "Convert IFF jILBM" is similar to the "Add Font Object" command, 
except instead of adding an outline of letters, you can specify an arbitrary shape by 
making an IFF image in a paint program. When you select this option, Imagine will 
ask for a filename of an IFF image, and whether you want to autoface the outline. 

The IFFs that you convert obviously determine the shape of the outline Imagine 
produces. The best images are simple two-color pictures without fine details like holes 
made of one or two pixels. Unfortunately, Imagine's IFF tracing algorithm is very 
blocky; a lot of detail is often lost so a smooth curve is sometimes converted into a 
jerky series of line segments. You can try to reduce this limitation by using larger 
IFF pictures. 

This command is very useful for inputting shapes into Imagine. Even if you don't 
llse the outline directly, it can help considerably in designing objects. For example, 
you might digitize the profile of a car, then use "Convert IFF jILBM" to make a flat 
outline of that profile. Though the outline isn't really useful directly (if you extrude 
it, you get a very boring car,) you can keep it as a reference for the car object you do 

assemble. 

3.7.3 Skin 

Skin allows you to produce an object by using a series of outlines as a framework to 
stretch a "skin" of faces between. For example, you might make a series of ribs of an 
airplane wing and arrange them in the positions that they would be located in a real 
wing. The ribs might be different sizes and shapes, but you want to make a smooth 
surface that stretches over all of the ribs. 

Tf you pick each of the ribs in tum and select the "Skill" function in the Object 
menu. ImRginc will du exactly \vhat you \VOllld expect. Yuu call produce ,"cry complex 
()bjccts with this cOIlllwmd by defining the object's cross secti()ns (hell making a solid 
model with ·'Skin.·· 

ERch ulltlillC llsed in Skin mllst be faceless. <tlld most importantly. el1(:11 oul.line 

IIIIJ.S/ have tlu SlIllle IIlJ.mlifT of points in it. Imagine just lIlatches t.he ollt.lines point.­
for-point., so if different outlines have different numbers of defining points the program 
won't be ahlc t.o handle it. 

Unless YOll arc just making a quick object. "'Skin" is reall\' uutclassed h:v the 
functions ill Imagillc's Forms editor. The Forms editor alluws you to perfurm all of 
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the functions of "Skin" and much much more, and has the added advantage of letting 
you interactively edit the outlines and their positions and letting you see the effect 
011 your final model. 

3.8 Slice 

Slice is a powerful feature unique to Imagine. U nfortunatcly, it is still very buggy, 
even in Imagine 2.0. Nonetheless, it is a useful object manipulation command that 
can be used very effectively. 

Slice allows you to "cut" objects into pieces by using other objects as a cutting 
tool. You can build a cookie cutter shape and use it to punch shapes out of a plane 
or any other objects. 

To use Slice. you need to build ur TI11d an object to perform yuur cutting with. For 

the simplest cuts where you want to mi1kc a clean straight knife cut, you prubably 
\'iant to usc a flat plane. Pick the object you want to cut with then Iwld the shift 
key and Illulti-pick the object(s) you wish to perform the cut on. Actually. aU of the 
objects will be cut, but if you multi-pick Illore than two objects, the last objects will 
nut cut each other; they will only cut aud be cut by the first picked object. 

When you have picked the objects, you can use the "Slice" option from the Object 
menu to perform the slice. Ideally Imagine should work for a moment, and you should 
have many smaller objects representing the parts left over after the slice. The parts 
will all be grouped together to an axis. You often want to pick and delete the parts 
of the slice you don't want any more, and sometimes using "Select" is very useful to 
sort out the different reIllnants. The sliced parts will all have names like PART. 18 so 
. vou might want to rename the objects. 

3.8.1 Adding Faces to an Outline 

The most COlllmon use of "Slice" is to add faces to an outline, especially in earlier 
versions of Imagine which would not automatically face converted outlines. 

The process of facing objects is pretty straightforward. The idea is to use the 
outline to punch a hole of the proper shape out of a flat plane that already has faces. 
This is just like the process of making cookies; you use a cookie cutter in the shape of 
a star, gingerbread man, vacuum cleaner (or whatever) to cut the dough in the same 
shape. When you remove the dough from outside the cut, you are left with a flat, 
solid object in the shape defined by your outline. 

The analogy is apt, because the tools to do this in Imagine are perfect for this 
task. You can use "Extrude" to make a tube with the cross section of your outline . 

.Jll"t extrude with the default pi1ran]('tcrs which make flat extrnsion of 100 units. 
J\ext, add a flat plane with the "Add Prilllitives" command in the Fuuctions menu. 
It usually best to add a plane with just 1 by 1 sections, which is just a square formed 

by twu large triangles. 

If you scale the plane up so that the outline fits completely inside one triangle, 

you can set up the "Slice" that will form your object. Position the tube so that it 
is completely within one of the plane's faces and that the tube itself penetrates the 

"[deally" bcmusc Slice 
often dopsn't work: the 

ne:ri subsection on 
Slice bugs talks about 

this . 

"Select" is discllssed 
on page 1 (). 

E.rtrude is discussed 
on page 51. 
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Figure 3.11: Perspective vie\v of object positioning for a "Slice." 

face, as showl! ill Figure 3.11 where a tube in the shape of the letter 'X' intersects a 
triangle in a simple plane. 

\VhCIl you pick both of these objects and select "Slice," you will be left with at 
least four sliced pieces, including the tube \vhich was also sliced in half. Pick the 
"crnft" like the tulle relllnants and the outside parts of the plane and delete them. 
You might also have to delete small sections such as the areas formed by holes in your 
outline (like the center of the letter '0'.) You should be left with a faced version of 
:\'our outline. 

3.8.2 Bugs and the Evil "Error2" 

Unfortunately, "Slice" isn't overly robust. It never makes a mistake in slicing; its 
output is correct. The problem with "Slice" is that many times the algorithm Imagine 
uses isrd capable of performing the slice and just gives up. Worse yet. sometimes 
"Slice," even in Illlagine 2.0, will hang your machine forcing you to reboot. 

\Vllen Imagine can't perform a slicc, it usually makes one of two error messages 
appear. One says "An edge is too close to an edge" and Impulse suggests moving 
the objects into s sligbtl~T different position an trying again. Indeed, sometimes if 
you jiggle the object positions a bit, slice will be successful. However, with many 
complex objects this error seems to appear no matter how many times you readjust 
your objects. 

The other error Imagine cummonly displays is "Error2 splitting faces," which is 
annoyingly indistinct. There isn't any cxplanation for this error. so the only thing to 
do is to jiggle the objects and try again. Often an object just won't slice; you try and 
try but keep getting errors. In these cases there is nothing you can do except think 
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Radius of Influence 
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Be II 
RandoM Radius 

11.111 

3.111 

11.111 

Use 

Cancel 

Figure 3.] 2: "l\Iagnetism Setup" information requester 

of another way to manipulate your object, perhaps by manually deleting points. 
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Perhaps the worst error that Slice causes is a complete free:z;e of the program. If 
your objects are too complex the algorithm will completely lock up (your machine 
will st.ill })f' running, it's not a system error) hut you will be uuahle to escape from 
the slice, and the only way to recover is to reboot your machine. These locknps are 
particularly annoying since you can't tell when they have happened. On an A:HlOO, 
if a slice ever takes more than about 1:) minutes you've prohably run into this lmg. 

\Vhen you arc autofacing outlines using Slice, I find that Imagine can safely face 
the equivalent of a couple of letters (maybe :~Ojl() points and edges) safely, but four 

or more letters will consistently kill Imagine. Be careful whenever YOII llse Slice and 
save your work before you use it. 

3.9 Magnetism 

Ivfagnetism is an option that really only applies when you arc in "Drag Points" mode. 
Instead of picking a set of points and moving them as a group, magnetism allows you 
to drag a set of points different amollnts based on how far the point is from where 
you arc pulling the object. If your object has many points in it, \'011 cau change 
your object's shape much like you were p1llling and pushing on clay as opposed to 
analyticallY translating points. 

To use magnetism, you just ha\"(' to enter ""Drag Points" mode awl select the 
"Ivlagnetislll On/Off" command. YOll can set tile way magnetism acts by using the 
""Magnetism Setup" option to specify different options that challge the character of 
the way magnetism moves lllultiple points. 

Dmg Points is 
described OTi paye ;lv, 



Thp Jmagin c :3.0 
manual has aTi 

inaCC1LTatp descriptioll 
of the "PPTcenl at 
Radius" paTfI/l/ctCl'. so 
be caTeful. 
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Cone Dome Bell 

Figure 3.13: Different magnetism point attraction shapes 

vVhen this sub-mode is activated, YOll can click and drag points as before. How­
ever, whell magnetism is activated an entire region (all of the points within a certitin 
distance) will be ittfected insteitd of just one single point. When you drag the pointer 
with the mouse, nearby points will follow the mouse itn amount rditted to how far 
a\vay they are from the area you are gmbbing. Figure :3.13 shows three different 
profiles formed by dragging a region of it stmight horizontal line stmight up. Points 
far away from the area that. is dragged are unchanged, and the actlml poilLL that is 
dragged moves the amount yuu specify with the mouse. HO\\'l'ver. points around the 
dragged point itre affected by different amounts, forming different shitpes. 

You citn set the difl'crent. shapes by using the "l\TagnctislIl Setup" requester. The 
default magnetism method, "Cone," dmgs points into a conical shape, with a shitrp 
tmnsition both at the point where you arc dragging (the tip of the cone) and the base 
where ullaffected (unmoved) points meet points that were too far away to move. 

"Dome" makes a rounded half-sphere of the points that you drag. ;'Bell" makes 
a very smooth bell curve shape, which is smooth both at the point where you grab 
the points but also at the region where moved points merge with points too far away 
from the center of attraction. 

You citn set the size uf t.he region that Magnetism affect.s by setting the "Radius of 
Infiuence" value in the setup requester. Points beyond this radius will be lmitffectcd 
by magnetism. You can also set. how powerful the magnetism effect will be at that 
radius; you might want to have points at the radius of infiuencc to be unaffected so 
they blend smoothly wit h thc puints outside the radills of inflllcllce, so you can set 
the "Percent at Radius" valuc tu O. If you set it to 100, all points in the region of 
infiuence will be moved the same amollnt no matter what shape you'ye specified. A 
value of 50% will make the points at the radius of infiuence move half as much as the 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

• 
I 

I 



I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

• 
I 

I 

I 

I 

I 

3.9. MAGNETIS.AI 61 

original point you are dragging. Most of the time a value of 0 is best since it makes 
smoother transitions between points that have been dragged by :Magnetisrn and those 
that were too far away. 

Another option allows you to randomize Magnetism to give your object variety. 
If you are using Magnetism to build a landscape by pulling up mountains from a 
flat plane, the landscape might look unrealistic if all of the mountains were cones 
of the same width but different heights. If you set the "Random Radius" option in 
the magnetism requester, each time you drag a region, a new radius of influence 
is randomly chosen. You can set the minimum acceptable radius in the "Minimum 
Radius" gadget; you probably don't want to make mountains with a too narrow width. 
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Chapter 4 

The Forms Editor 

Onc of Illlap.;inc·s IIlost powerful object creatiull tuols is the Forms Editor. Unlike the 
Detail Editur. Forllls is not a general pllrpose object editor. Instead, Forms llSCS a 
specitic llIcthud of ubject definition. The lIIodels it can make range from buat hulls 
and airplanc Willp.;S to asteroids and soda calis. The editor is vr:;ry powerful, but not 
necessary casy to describe. 

The best way to think about tIl(' Forms editor is to yiew it as a way to detine 
objects by their cross sections. Think of an object like an airplane wing. If you slice 
the wing with many parallel cuts from the front of the wing to the back, you'll see the 
airfoil cross section of the wing in each one of those slices. The wing gets thicker where 
it joins the plane, so those cross sections will be taller. Also, the cross sections aren't 
necessarily in line; for a swept-back wing, the cross sections are displaced backwards 
as you get to the end of the wing. The important thing to notice is that if you know 
the shape of cnch olle of those cross sectiolls as well as its position, you call pretty 
Illllch predict. what the oyerall solid shape of the wing is. You can think of each cross 
sE~cti()lI as bci Ilg it "rib" of the wing, and t he wing itself formed by stretching c; I!l\'as 
or slied Illetal across those ribs to form the actnal willp.; surface. 

This is exact I.'>' the way the Forms editor worb. You detine a set of cross sectiulls. 
and IlIIagine will lise them as a skeleton fram(,work to form the surface of your objcct. 
You don't have to worry about making the faces that detine the surface; Imagine 
does it all for you. You have control over the shape of each cross section, and you 
can position and scale that cross section any way you like. Imagillc will even let 
you stretch, bend and twist the cross sections. The best part is that all of this 
manipulation is interactive and particularly responsive. 

One great adYillltagc to the Forms Editor is the Lid that the objects it lIlakes are 
continuous; they are onc smooth piece. This means that making smoothly roullded 
corners is easy. Organic forms in particular do not have sharp right angles and flat 
planes in them and arc particularly well suited to creation in the Forms Editor. Any 
object created in the Detail Editor tends to be made of extrndpd or primitive objects 

joined together; there is rarely allY smooth transition betwC'en the joined segments. 
Another advantage of Forms is its precise control oycr your object. Forms is 

dcfinitely the editor to use to build a complex continuous shape like a boat hull. In 
the Stratcp.;ies Appendix (section C.2 011 page IGI), thcre is a very long essay 011 ltow 
to lIS(' Forms to accurately turn a complex slwpf' i1lto a usable 3D model. 



Morphing is completely 
described on pat}(' 1 Ucj. 
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A final advantage of Forms is ill lnaking animations where models morph, or 
change shape over time. Since the geometryl of your object is fixed. it is easy for you 
to build different objects for Imagine to morph to one another. 

4.1 Creating New Forms 

Unlike the Detail editor, where you just start adding points, edges, and faces to your 
object, you have to tell Imagine a little bit of information about your object before 
you can start building it in the Forms editor. This information tells Imagine how 
complex to make your object, whether it is symmetric, whether you want to be able 
to offset. tilt, and scale the cross sections, and if your object is hollow (like a tube) 
or a solid. 

\:Vhen you start the Forms editor .. VOl! will be presented with the standard quad­
view display. There are actually some slight differences in the way the three main 
views work, but this is described later. 

\:Vhen you start the Forms editor, you can either load a previously constructed 
Forms object by using the "Load" command from the object menu, or start a new 
forlll from scratch. YOlL cannot load objer:ts created in the Detail editor into Forms! 
The way Forms builds its object requires a very specific model geometry that your 
Detail-created object probably doesn't have. 

This specific geometry comes from the way Forms are defined: by their cross 
sections. Imagine creates a set of "slices" of your object. Each one of these slices has 
the same number of points. You can change the shape of these slices (or cross sections) 
by dragging the slice's points around. Imagine simultaneously lets you position, scale, 
tilt and bend these slices. To build your final object, Imagine adds faces between each 
of the slices to form the sides of yom ()bject. Since each slice has to be connected to 
the next, Imagine requires that each slice have the same nlLmber of points. This way 
there is an exact correspondence between all of the slices and Imaginc doesn't have 
to make a possibly incorrect decision about what part of a slice matches with what 
part of the next slice. 

This really isn't a terrible limitation, because you can always just. nse many points 
to define each cross section if you want a detailed object. You can have an arbitrary 
number of slices as well. You just can't have one slice with 10 points and the next 
with 23. Luckily, the Forms editor will allmv you to add or delete points in a slice 
even after you've started to build your object, and you can also add or delete extra 
slices. Note that adding a new point to a slice will add a new point to every slice. 
Sec why? 

When you use the "New" command from the Object menu tu start a new object, 
you will be shown the requester in Figure 4.1. This allows you to set up some of the 
initial options that define your object and the way it can be manipulated. 

Your first choice is how complex your object should be. Each slice has a certain 
number of points that define it. The more points you select, the larger your model 
will be, and the more control you will have over the shape. For an object like a 
lighthouse, you need just enough points to make a nice circle (maybe 16 points) but 

1 Act Hally, topology, if you want to quibhle. 
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I of Po intst6 

I of Slices 8 

~ x-v Cross section 
Y-Z Cross section 

~ Two ForMer views 
One ForMer view 
One Spacer view 

Seal Top End 
Seal BottoM End 

Cross Section SYMMetry (Fixed) 
~ None X aXlS Y Axis Both Axes 

Ok Cancel 

Figure 4.1: Information requester for new Forms objects 
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if you were making a complex boat hull, you might use 25 so you have enough points 
to form a detailed shape. You can always add or delete cross section points, but it 
is usually easier to start with approximately the number you expect to need or even 
less. It is easier to add points than delete them, since the points YOll delete might be 
more important that .you once thought! Also, if you have too many points, the cross 
sections sometimcR get a little ragged just because it is difficult to position so many 
points accurately at once. 

You can set the number of points in each slice by the "# of Points" gadget. 
For most objects, the default of 16 is a nice number to start with. The ',# of Slices" 
gadget will (logically) set the number of sliceR in your object. Again, there is a certain 
decision on how many slices your object needs. A lighthouse has a very regular and 
smooth profile that might be characterized by only two slices (one at the top and 
bottom) but a boat hull changes character many times along its length, so you might 
use 20. Like the pointR in each slice, YOll can add and delete extra slices, so if you 
don't guess perfectly to begin with you can still correct yourself. 

You lJave a choic(' of your ob.iect's Ol'if'Ilt.;d iOIl. Tf n)1\ (ll'(' buildillg ;Ill ob.iect. like 

i\ lightho1\sc. selectillg "X- 'r' Cross Sectioll" \\'ill forlll nJlU object ()ut ()f l)(Jrizolltal 

sliccs, proceeding up awl d()wll. If you arc iJllildillg S()llIctllillg like a h()at hull. vou 1'('(111. fl"s, .'<1111(' 111'0 

ltIight wallt the (TOSS sectiolls running vertically frOll1 left to right (stel'l1 to hO\\') so (,.lOlllp/".',/fi 1(pel/li/·('. 

\'Oll <"<111 usc "Y-Z Cross S(,ctiou." ThE' t\VO ()pti()lls fUllction l\('arl~' idcutically. ('xcept Oil 11,,11. 

YOIII' ltIoti('1 is oriellted in it diif(,["(,llt clirC'ctioli to 1I1;lke it c<tsier to view illld \'isllilliz('. 

A lighthouse 011 its side just looks weird. 

You lt1igllt OftCII \\;111( ('<lch cross SC'ctioll to 1)(' S~'lI1lllct ric. For eX;lIliplc. it bO;lt hull 

is his\'lllltlctric: t Ii(' left alld right. haln's of cach cross S('ctiOll arc jllst llIinor illl;lges 

of (·ach othcl". You (';111 t('11 Illiaginc to kecp Iii,' cross s('ct iOlls sYlllllletric h~' llsi1lg 



Actually, if you usc a 
Y-Z cross section 
instead, your 
symmetry choices 
change to Y and Z. 

Right and Left if you 
are using a Y-Z 
oriented cross section. 

It uses the Right view 
for the cross sections if 
you al'e using a Y-Z 
oriented model. 

Hight lIie1/! with Y-Z 
cross section! 
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the "Cross Section Symmetry" buttons at the bottom of the gadget. The default, 
"None," will give you complete independent control over every cross section point. 
If you select "X axis" or "Y axis," there will be one axis of symmetry. When you 
move a point on one side of the symmetry axis, its corresponding point on the other 
side of the axis will move with it. "Both Axes" will let you set symmetry for both 
axes, so every point will have three corresponding points that move with it. To have 
a bisymmetric cross section, you must have an even number of cross section points; 
for symmetry along both axes you need to have a multiple of 4 cross section points. 

The options "Seal Top End" and "Seal Bottom End" allow you to close each end 
of your object. You can think of the defining cross sections as making a long tube 
formed by ribs with a skin stretched over them. The ends are not closed, and your 
object will show this unless you select this option. If you close the ends, the last cross 
section (the one at the end) will be shrunk down to a single point, forcing the object 
to seal the end. 

The last options you have define the type of view you have of your object. The 
"Two Former," "One former," and "One Spacer" options affect both your display and 
the control you have over your object. The "Former" views are more powerful, but 
often unnecessary and confusing. Most objects I build are with the Spacer view. The 
effects each of these options has on your view is described briefly in the next section, 
and a detailed description of the three different modes is found in Sections 4.3 and 4.5. 

4.1.1 Modified Quad-view 

The Form Editor does not display objects in its quad view in the same manner the 
Stage and Detail editors do. Instead it uses the Top view to display a single cross 
section of your model, and the Front and Right views to show the position, scale, and 
bend of each of those cross sections. In the Spacer view, there is nothing in the Right 
view and only a line of connected points in the front view. In the Former views, you 
see two lines of connected points in one or both of the Front and Right views. 

The perspective view of your object is accurate (it shows your object's true shape,) 
and you can select wireframe, solid, or shaded mode by using the View menu just like 
you would in the other editors. I prefer solid because many forms get very complex 
very fast and it is difficult to see the basic structure of objects in the tangled wireframe 
mode. 

4.2 Cross Section Definition 

There are actually three modes to the Form Editor. The defa\llt is "Edit"' which allmvs 
you tu click on poillts ill the cross section shO\vn in the Tup vie\v and j\lst drag them 
into a ne\v shape. The perspective view will update. showing the new configuratiun. 
Just like in the Detail editor. yuu can press and hold the shift key to multi-pick many 
points elt once. so )"011 can Illove Illany points simultaneously. If you've turned on 
cross section symmetry from the "New" object requester, the symmetric points will 
move along with the point(s) you arc moving. 

All of the standard view cummands that you are used to still function the same 
\Vel)" in Forms. including zooming and moving your viewpoint in the \vorld and the 
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point pick method. 

If you aren't using "Lock" mode as a pick method, you can still pick one or more 
points and use "Snap to Grid" to move each point to the nearest grid location. 

Even though "Edit" mode is the most common mode, it is really quite straight­
forward. Defining a cross section is performed by just dragging the points into the 
right shape. 

You can add new points to a cross section by selecting the "Add" command from 
the Mode menu and clicking on current points. A new point will be added on the line 
connecting the point you clicked on and one of its neighbors. You can also position 
this new point by keeping the mouse button down and dragging the point to its new 
location. You can edit these new points in Edit mode at any later time. Remember 
that adding a new point to a cross section will add a new point to every cross section. 

It is so simple to add new points that defining a new object with a lot of starting 
points to begin with is usually not a good idea. It is very difficult to control that 
many points at once, especially if they aren't in a good initial configuration. I find 
that it is easier to start off with a few points (like 8) and arrange these in a coarse 
approximation of the object to get general shape and proportions, then add more 
points for details. Trying to make large changes to a cross section with a lot of points 
can be a pain. 

If you wish to delete a cross section point, the "Delete" mode will allow you to 
remove points that you click on. Like "Add," every cross section will have that same 
point deleted, since each cross section has to have the same number of points. 

4.3 Spacer View 

To understand how to make more than one cross section simultaneously, first you have 
to understand how the Spacer (or Former) views work. In the Spacer view method, 
while the Top view shows the shape of your object's sliced cross sections, the Front 
view shows the position of each of those cross sections. All of the slices are aligned 
along a "spine," sort of a centerline of the object. Each cross section is represented 
by a single point on this "spine," which indicates its position. You can click on olle 
of these points and drag it up or down to change its position, but you cannot move 
it to the side. (The Former views will let YOll do this, at the cost of a m71ch more 
complicated display). 

Each slice is "attached" to one or two others by a vertical line. These tell you 
which slices Imagine will skin between; if the slice is connected to only one other slice, 
it is one of the two end slices. Whenever you pick a slice and move it, Imagine will 
also highlight the lines that connect the slice to its neighbors for reference. Although 
YOll cannot move a slice to one side or another (and keep it there), while you are 
dragging the slice, you can move it sideways just so you can more clearly see where 
the slice is connected. 

I like to think of the Spacer view as showing the cross sections as a big stack. 
The spacing between each point on the line in the Spacer view is just the separation 
between the slices. You can edit the stack spacing by just entering "Edit" mode and 
dragging the points. 

Right in 1"-7. orientl:d 
Forms: I think you gd 
the dr'ifl, so I'll stop 
reminding JjOU. 
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Much like the editing cross sections, you can use "Add" mode to add new slices, 
"Delete" to remove them, and "Edit" to move them around. 

4.4 Multiple Cross Sections 

Editing a cross section is pretty straightforward, but the whole point of the Forms 
editor is to define your object by a series of these cross sections. If you are able to 
see how the Spacer view shows each sliced cross section, you can use the Spacer view 
to tell Imagine what cross section you want to edit. 

You object may have as many cross sections as you want. In fact, Imagine will 
let you define just a couple of key cross sections, and it will interpolate the inbetween 
ones. For example, if you wanted to build a tower that had a square base and 
gradually turned into a tapered cylinder as it ascended, you could define just two 
cross sections (a square and a smaller circle) and let Imagine interpolate the inbetween 
cross sections. If you wanted the tower to change from a square cross section to a 
circular cross section midway up, then back to a square cross section, you could def-ine 
just three cross sections. If there is a region where you want the cross section to be 
constant (no interpolations) it is easy to tell Imagine to keep a range of slices constant. 

If you look at the Spacer view, each of the points represents a cross section. By 
default, Imagine assumes each cross section is the same shape, so a defining a single 
shape will set the entire object's cross section. This default cross section is defined 
to be the very top cross section. If you wanted to add a second cross section, you 
would use the "r..lake Key" command from the CrossSection menu. This tells Imagine 
that you want to add a second key cross section to your model. When you select this 
option, Imagine will ask you which cross section to define as a key. In the Front 
view, where the different cross sections and their spacings are shown, the top point 
(representing the top cross section) will be highlighted; this shows that this cross 
section is al1>cady a key. The un highlighted points all represent interpolated cross 
sections. You've told Imagine that you want to make a new key, which means that 
you want to turn one of the interpolated cross sections into a defining cross section. 
By clicking on one of the non-highlighted cross sections, you'll create a new key cross 
section. 

This new cross section is now the one displayed in the Top view. Initially, it will 
look exactly as before, but you can start editing it without affecting the shape of the 
other keys. The title bar of the screen will also display something like "Edit, Cross 
Section #15" which will tell you which slice you currently are manipulating. 

To edit different keys after they've been defined, you use the "Select" function 
from the CrossSection menu. Each key cross section in the Front view will be shown 
in a highlighted color, and you can click on any of them to make that cross section 
appear in the Top view. From there, you can edit the cross section or do what you 
like with it. 

To change a key cross section back to a normal interpolated cross section, the 
command "UnMake Key" will again highlight the current keys and allow you to 
choose the key you want to trash. 

If you have more than one key defined, sometimes it is useful to copy the cross 
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section from one key into the current onc. especially if you are making sonlf'thing like 
a totem pole which might have cross sections that repeat often. The command "Copy 
From·· in the CrossSection menu will highlight the current cross sect ions and allow 
YOll to choosc which shape you want to copy. If you want to abort the copy, you can 
11se the "Cancel" command also in the CrossScction menu. 

If you want to have a range of cross sections be constant (you don't \vaut them to 
be interpolated) you just have to set up an extra key. Make a key cross section (with 
"Make Key") at the beginning and end of the range of cross sections you want to keep 
constant. Edit one of them to be the shape you want the entire region to be, then 
when you're done, select the second key. Use "Copy From" to copy the shape frolll 
the key you've defined. Since both keys are identical, the cross sections inbetween are 
constant. 

4.5 Two Former Views 

The Spacer vic,v is pretty straightforward, Imt an advanced display called the Fonner 
view gives you complete control over the positioning of your cross sections. Instead 
of just defining the separation bctwc('n each cross section, you call move the cross 
sections from side to side, scale them, tilt them, and even bend them. 

All of these advanced manipulations occur in the "Former Views." This method 
of viewing the placement of the cross sections is similar to the Spacer view in that 
the cross sections arc represented by points connected by lines. But instead of having 
a single point for each cross section, there are actually frYlLr. These four points that 
represent the position on the cross section can be thought of as being boundaries of 
tIw cross section at the extreme four compass directions; 0, 90, 180, and 270 degrees. 

Actllally, when you realize that each cross section is controlled by its fOllr points, 

the Former views become a lot more comprdwllsible. You see the fonr points, two in 
each view. If you move all fOllr points up the same amount, YOll will move the cross 
section lip alollg the object the samc amount, just like the SpaceT vir:w. But since you 
can control more than one point, YOll call perform much more complex IIlallipulations. 

The bC::it way to understand hmv the four points define the size, positioll, and 
tilt of the cross section is to think of the four points as being hooks that the shape 
defined by the cross section is stretched between. If all of the hooks are level, the 
cross section is level. If you move the hooks apart, the cross section will be stretched 
and get larger. If you move two adjacent hooks higher than the other hooks, the cross 
section will become tilted. You can even move two opposite hooks up, and the other 
hooks down, which stretches the cross section into a shape like a Pringles2 potato 
chip, or a horse saddle. 

For example: If YOll move the two points in the Front view to the right, the entire 
cross sectioll will be displaced to the right b~' that same distance. If .1'011 move one of 
the frollt poillt::i up and the other down, the cross section will be tilted. If vou move 
all the points apart, the cross sectioll ,vill be scaled. 

III each mallipulation, the shape of the cross section stays the same: it is just 

2Pringles is a trademark of Procter and Gamble Inc. For questions or comments about Pringles, 
call (toll free!) 1-800-54:3 7276, 
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r!loved, scaled, tilted. or hent. The great part about the Former yiew is that you can 
rnake some incredibly complex objects. If you can lIla kc a totem pole defined by its 
cross sections using the Spacer yiew, you can use the Formcr yiew to make a totem 
pule that is larger at the base, curkscrews as it asccnds, and is tied into a knot at the 
top. Trne, this would take some work, but it is possible with the control you have. 

Editing the "Former control points is exactly as it is in the Spacer view. When 
you drag a point, Imagine will draw "ghost" lines to the positions of the other three 
control points just so you can see their relative positions. This can be very handy in a 
confusing ubject. When you add or delete cross sections, remember that you will sec 
JOUT points appear or disappear, since each cross section is controlled by four points 
simjlltaneously. 

The starting position of the Former points places them in a rough spherical shape: 
the cross sections at the tup and bottom get scaled down to dose in to seal off the 
"tube." I llsually first drag the points top form an open tube, since most of the time 
I am designing objects with a straighter geometry. 

There is nothing YOll can in Spacer view that YOll cannot do in Former view. The 
only disadvantage with Forlller yicw is the display cUlllplcxity. Your final model will 
have the same nllml)('r of points. edges, and faces no matter what method you use. 

4.5.1 Former Symmetry 

Most of the time you don't need to moye each of the four control points independently. 
The Former view has a very useful symmetry feature to fix this problem. If you turn 
on symmetry, wll(·never you move a point, its corresponding point(s) will follow and 
put themselves in a symmetric position. 

Symmetry is controlled frulll the aptly nallled Symmetry menu. There arc five 
uptions for symmetry: 

Off Every control puint is colllpletely independent. The default. 

Front The 0 degree point.s \vill follow the 180 degree points and vice versa. The 90 
and 270 degree points are completely independcllt. 

Right The 90 degree points will follow the 270 degree points and vice versa. The 0 
and 180 degree points are completely independent. 

Both The 90 degree points will follow the 270 degree points and vice versa. The 0 
degree points will follow the 180 degree points and vice versa. Think of it as 
"oval" symmetry. 

90 Degree Every point will follow the corresponding point ill every degree VIew. 

The cross section will be forced to be undistortcd ami level. 

These symmetry options are very easy to use. Nute that turning on symmetry 
does not immediately make the cross sections symmet.ric: only points you touch and 
lllove will change. Also. unlike the cross section symmetry, Y011 can turn it on and off 
at will. 

J\lost graceful objects have at least one axis of symmetry, many have two, and 
some have 90 degree symmetry. 
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4.5.2 One Former View 

The One Former view is a compromise between the Spacer view's simple display and 
the Two Former view's versatility. It allows you to use two control points to position, 
scale, and tilt each cross section instead of four. You can't hend the cross sections, you 
can only tilt them in two riirections, and you can only scale them in OIle dimension, 
but it might he all you need to make your object. 

All of the controls from the Two Former view work identically, except that there 
is only one type of available symmetry. It is labeled "Front Side" hut it acts more 
like "90 Degree," so your cross sections will become undistorted and level. 

4.5.3 Swept Objects 

If you are making radially symmetric objects like wine glasses or bowling pins, you 
can use the Detail Editor commands "Sweep" and "Spin," but it turns out that the 
Forms editor can do the same job much more easily. If you make a .Forms object with 
a single cross section in the shape of a circle, you can use either of the Former views 
to make a radially symmet.ric object. Make sure to turn OIl 90 degree symmetry, then 
just move the points into the wine glass or wedding cake shape you want. 

The advantage of using Forms for defining these radially symmetric objects is 
that your updates are interactive: you can see how a certain change will affect the 
appearance of your object. You can also easily add and delete points to increase or 
decease your model's complexity. 

4.6 Saving Forms 

You can easily save the current object by using the "Save" command in the Object 
menu. A saved Form object can be loaded back into Forms for future editing, or 
you can load it into Detail. In the Detail editor, you will again see a traditional 
view of your object, and you can edit your object any way you like, including adding 
attributes and brush maps. After you manipulate your object in Detail, you cannot 
load the modified object back into }'orms! The specific geometry of Forms objects is 
not necessarily preserved by the Detail editor. To avoid getting yourself in trouble, 
you might ,vant to use a convention like mine, where I label Forms objects with a file 
extension .ifm and Detail objects with .iob. 

4.7 New Forms Objects 

Didn't we talk about this a long time ago? Well, almost. If you select the "New" 
option to make a new Forms object while you already have an object loaded, you 
can "convert" it into another Forms object. Imagine will ask if you want to keep the 
same cross sections or the same Form points. If you say "Yes," Imagine will start 
the new object with the points arranged in the same cross section or Former shapes. 
This is very convenient ,vhen you want to automatically reduce the complexity of 
your object. 

Which are de8cribed on 
page 52. 
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Even more importalltly, this is the only way to turn on and off the cross section 
symmetry or change from a Spacer view to a Former view or vice-versa. Changing 
from a Former view 1.0 a Spacer view will lose all of the: e:rtnL Former information! 
Be careful! 
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Chapter 5 

The Cycle Editor 

The Cycle editor is one Illethod of animating the objects you have built in the Detail 
and FOflllS editors, especially when that. animation is a complex. integrated motion 
like a walking lllan or fiying bird as opposed to simple motion like a ball fiying 
though the air. The Cycle editor gives you control over the motion of an entire 
set of obj('cts relative to each other, especially when the objects are supposed to be 
connected together but free to move in complex ways, like an arm connccted to a 
shoulder. Trying to make a human figure \vane its hand bv using the Stage Editor's 
path commands would be insanely difficult; Cycle provides a way of easily defining 
the group's internal Illotion, which then can be "acted out" on the Stage. 

]\Iost users ignore Cycle; like Forms. it isn't a necessary step in creating complete 
renderings. However, to create complex motions, Cycle is an invaluable tool in the 
animatioll process. New users might very well want to skip tbis chapter and Icaru how 
to use Detail and Stage first. Hut if YOll want to make fiying birds, tightrope wa.lking 
nH'lL or helicopter objects that automatically spin their rotors, learning Cycle is well 
worth the time it takes to understand it. 

Cycle produces objects that can be loarled into the Stage Editor Illllch like those 
saved from the Detail Editor. Unlike the Detail editor. Cycle doesn't define the 
appearance uf the objects. it defines the m()tion of those ohjects, and to a lesser 
extent, the object.'s organization. Cycle "objects" are really a combination of a set of 
normal objects and a description of how those objects should move relative to each 
other over time. The Cycle editor is where the positioning of these objects and their 
internal motion is defined. 

It is import ant to understand what SOlt of motions should be made in t.he Cycle 
Editor and what types are made in the Stage. Cycle is desigJled for motiull "internal" 
to an object. The swinging of a clock's pendulum, the motion of a baseball player's 
anns as h(' swings, and the rotation of a helicopter's rotors arc "internal." TIle idea is 
that as a whole, the object isn't moving, just changing its pose or configuratiuu. The 
dock stays still on the wall, and the baseball player isn't running across the ground 
as he swings. Making cntire objects follow paths is exactly what is best done in the 
Stage editor, like defining the path of the baseball after it is hit by the bat, or the 
path a car takes as it turns it corner on a road. The beaut~· is that these two types 
of motion can easily be cOlllbincd! The belicopter, with the Cycle-animilted spinning 
rotors, can simultaneously follow a banking path through the air created in the Stage 
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editor. A cycle of a man jogging in place combined \vith a straight path in Stage for 
him to follow makes an instant running man. Learning which editor is the proper one 
to create the type of motion you are looking for is pretty easy \vhen you ask yourself 
if the object is moving as a whole, changing shape or pose, or both. 

5.1 Cycle Mechanics 

The Cycle Editor has the cllstomary quad view display, showing top, front, right, and 
perspective views. Unlike the other main editors, you don't actually sec your object 
in the three main views: instead you see and manipulate an abstract "skeleton" of 
your object with only the perspective view representing what your object looks like 
when actually rendered. This skeleton view can be very convenient. since parts of 
your object may be manipulated quickly and easily. The display of surface detail 
is usually irrelevant when you are just trying to define orientation and position of 
a part of your modeL so the sparser skeleton display can reduce the complexity of 
the computer display and make it easier to sec the organization of your model as 
opposed to the irrelevant object surface. There aTf~ occasions when it is important to 
manipulate your object when you can clearly sec these details; the later section Pose 
Commands in Ddail on page 83 talks about this complementary method of cycle 
design. 

The basic organization of a cycle object consists of a set of "links" which arc 
connected in a hierarchy, where a link is connected to its "parent" and can also have 
"children" links of its own attached to it in turn. The very top level of the hierarchy 
is the axis of the object, which is used in Stage to define the position, orientation, 
and size of the cycle object as a whole. Every link is below this main axis in the cycle 
hierarchy. 

Links are displayed in the Cycle Editor as long, thin, flat diamonds, with the Z 
axis of the link along the long centerline of the diamond, and the X axis along the 
short direction. A small line points in the direction of the positive X axis so you 
can tell if the dialllund has been twisted arollnd to face the opposite direction. The 
main (Z) axis of a link is defined as being at the base of the dialllond with the end 
of the Z axis pointing straight through the diamond and endiTl.q dircctly on top of the 
axis of the link'8 porcnt. The links are always directly attached to their parent ill this 
manner, and understanding this is critical to understanding how cycle links are set 
up. 

These links can be positioned, rotated, and scaled in any way, though Imagine will 
always keep the top end of the link connected to its parent. The basic mechanics of 
Cycle allow you to position the links in one pose, then position them again in a new 
pose in a later frame. When animated, Imagine will smoothly move each link from its 
initial pose to its final pose. There can be as many of these poses as you like, spaced 
as frequently or as sparsely in time as you desire. When animated, your cycle will 
move to each pose in turn, eventually moving from the last pose to the very first one 
again to begin the cycle over again (hence the term "cycle object.") You have a lot 
of control of cycles when you render; you don't have to loop them, you can start the 
cycle in the middle of its loop, and you can even make the cycle run in reverse. The 
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repeating nature is just a convenient way to define the sequence of poses the object 
follows. 

The C.vele editor gives .v0U tools for building and manipulating the links that 
define these poses. I t also associates the links wi tl! the real objects they represent. 
Every link has the ability to define a real object's position in the cyele; the position, 
size, and orientation of the lillk directly determincs the position, size, and orientation 
of the ohject the link is associated \Yith. 011(' major constraint of liuks is that they 
alwa\'s arc c(HlIl<'cted to their pare!lt. which "keeps you honest" alld prev('nts arms 
from c\cUH'hillg themselves from tlie shoulder, or rotorblades spiunillg oH into the 
;nr. If YOU dn want detachable ul)j('cts. it is possible to add a lillk with no real 
()bject associ;lkd to it. This killd of link. ('idled a "nulilink," is used as a spacer to 
phvsicalho separate a child from t IH' r\lain hml\' of the cycle object. Sillce !lull links 
are not rendered. t here is !lO \'isiblc connection Iwtwecn t he child and main object in 
YOllr final pictnre or animati()ll. 

A final point COl]CerJ]:-; exactly how an object associated with a link is rendered. 
The object will be scaled~ rotated. and positioned so that its Z axis exactly 
corresponds to the size~ orientation~ and position of the link that represents 
the object. "'hat this means is that thc axis placement of the object whcll you save 
it in the Detail Editor is (T//{·/111. For an object representing an upper arm attached to 
a torso. you proha hl~' want to position the axis of the upper arm so that the center of 
the axis is at tlw hase (the elbow) and the Z axis p()ints up the arm and ends right at 
the end of the arm where the arm would join to the :-;\lOuldcr. \"'hen you associate this 
"upper arm object" "oith a link. the arm will be accnratcly placed so that it attaches 
to the shonlder in the proper place. Hnd has the correct size and orientation, The 
link is UIII'IIlfs c(lnllccted to its pan'lIt. S() tl](' top of the ann will ahYilYs IH' COllllccted 

Null links w'e dLSCU..,scd 
on page 78 
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to the torso at the shoulder. The axis of the arm is in the same location as the end 
of the link, so a child object (probably the forearm, or maybe a prosthetic chainsaw) 
would attach to the correct place on the upper arm. 

The skeleton of links and the assignment of objects to those links defines your cycle 
ubject's appearance. There is a function to assign each link a real object (created in 
Forms or Detail) that will be rendered at the location the link defines. As the links 
change position from frame to frame, the assigned objects will follow the links exactly. 
This exact relationship leads to one of the biggest dangers of Cycle; that when you, 
move a link, your ob.jects might change 8ize when !fOIL don't ward them to. Why is 
this'? Since every link is a.lways connected to its parent, if you move the link any 
closer or farther away from its parent, the link has to grow or shrink, and the object 
associated with the link will grow or shrink as well. This might be the effect you are 
looking for, but most non-cartoon objects keep their sizes constant, This limitation 
is really not a restriction, but a necessity to keep children connected to their parent. 

5.2 Creating and Positioning Links 

It is important to understand how cycles work before you try to build any, since the 
exact way that objects arc associated with links can get confusing. You could get 
easily be lost when Imagine seems to put objects in weird places. or especially when 
a figure's head starts swelling when all you're trying to do is make him nod. Read 
and understand the previous section if things get weird and you don't know why! 

Creating a cycle from scratch is very easy. The Cycle Editor displays the standard 
quad view of the world where you manipulate your figure. Remember that the Cycle 
display only shows the position and orientation of links in the main three views, and 
the "actual" object is only shown only in the perspective view. When you first start 
the Cycle editor, you are shown a single axis in the qlladview. which can be the basis 
of a new cycle object. if you 'Vii TIt. to start building one frow scratch. 

Just as in Detail and Forms. there are certain modes that the editor can be ill. 
The current mode is always displayed in the title bar along with information about 
which frame you are edit.ing and whether that frame is a keyframe or not. 

When you first start the Cycle editor, the default mode is "Add," which means 
that Imagine is ready to add new links to your cycle object. By clicking and holding 
the left button when you are pointing at the cycle object's axis in any view, you can 
drag out a link of whatever length and orientation you desire. Remember that the 
length of the link will directly determine the size of any objects they represent! You 
can also make children links by clicking and holdillg the left mouse button on the 
cnd of a current link and dragging. Usually when you initially build the skeleton of 
links, you just want to roughly place the links in the right positions and sizes and 
get the right number and structure of links set up, since other modes are more useful 
for actual positioning and fine-tuning of your cycle object. This "Add" mode is very 
straightforward, and can be entered at any time by selecting "Add" from the Mode 
menu. 

A complementary mode, "Delete," simply deletes a link when you click on its end. 
Any children of the deleted link will also be removed. 
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Other modes allow easy manipulation of the link locations. One mode called 
"1Iove" is easy to understand. By clicking on the end of a link and holding the 
mouse button, you can interactively move the link around ill any of the three main 
views. You can easily position the end of the link to any position you care to, but 
remember it will always stay connected to its parent, so if you move it closer or 
further away from the parent the length of the link will change! If you want to keep 
the size constant and just change the orientation of the link, two other modes are 
more appropriate and will not affect the size of your object. 

The "Twist" mode allows you to rotate a link around its long Z axis, in effect 
spinning it around in place. You might want to build an airplane with a propeller 
as a separate link. In this case, Twist will let you spin the propeller around without 
actually moving the link's position. The propeller of your model will spin, but stay 
in one place. If you click on the end of a link, moving the mouse with the button held 
down will spin the link around. 

"Pivot" is used to rotate an object around the point where it joins to its parent. 
If you had a human figure set up as a cycle object, to move the upper arm around 
the shoulder you would use Pivot to rotate the link to its new orientation. Just like 
twist and move, you just hold the mouse button down as you drag the mouse in any 
window. 

You can pivot, twist, and move any link, but most of the time "Move" is used 
to set link sizes, Twist is used to spin objects, and Pivot is used to position objects 
without changing the object's size. In some motions, using both pivot and twist is 
appropriate, such as modeling a wrist. A wrist can bend (pivot), but it can also rotate 
(twist), and it can even do both at the same time. The main danger to look out for 
is in using Move, since it can easily change the lengths of links. If you are looking for 
realistic motion, don't use Move unless you are setting up or adjusting the link sizes, 
or when you want your objects to change size for a cartoony feeling. 

When you twist, pivot, or move a link, the parent of the link is completely unaf­
fected. But what happens to the children of the modified link? Since they must stay 
connected to their parent (the link you are manipulating) they have to move as well. 
It turns out that there are two different ways which the children can react, depending 
on a user-selectable mode. The default reaction is to have the children follow as a 
group whatever changes are applied to their parent. The children will not change 
size, but they will rotate and move to "stay with" their parent. If you twist a link, its 
children as a group will rotate around with the parent. A twisted wrist will make the 
hand flip over, with the thumb still staying attached to the palm in the proper place. 
A pivot will keep all of a link's children together, not left behind to float in space. 
This is almost always exactly the response you want since it allows you to raise an 
arm with a one single pivot instead of moving the upper arm, then forearm, then the 
hand into the proper position. 

This behavior is controlled in the Pick pull-down menu. The default selection from 
this menu is called "Group," which tells Imagine to keep all of the links together as 
a group as described before. The alternative, "Object," allows you to manipulate a 
link independently from its children. If you wanted to spin an object around but keep 
its children still, you could use the object pick method to twist the link, leaving the 
children undisturbed. But what about Move and Pivot? Since the direct children of 
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a link have to be connected to their parent, they have to respond when their parent's 
link is moved to another location. What they do in this case is keep their ends 
anchored, and stretch to stay connected to wherever their parent moves to. Note that 
this means the children will change size! Grandchildren links will be unaffected. 

A special note regards the main axis of the object. I t. like the links, can be moved, 
twisted, and pivoted. These changes are not a real change in your final cycle object. 
They merely change your viewpoint of that object in the Cycle editor. Since a cycle 
object is moved and positioned in the Stage editor by positioning and orienting its 
axis, the orientation that Stage assigns the object will make your entire cycle object 
change orientation. If you pivot the main axis in Cycle so that it (and the rest of the 
object) is upside down, the Stage editor won't care and will just reorient the object 
it so that it is rightside up. This in no way limits you, however! You can just rotate 
the object as a whole in the Stage editor, giving YOll the exact same effect. 

Pivot, Twist, and T\Iove give you complete control over the positioning of links. 
and with Add and Delete you can extend or prune the link skeleton. To actually tell 
Imagine what objects should be associated with these links you manipulate, you use 
the "Assign" mode. \\'h('n in assign mode, you just click on the end of a link, and a 
requester will appear asking for an object's filename. There arc two main restrictions 
in which type of object you can assign to a link. You cannot use a perfect sphere, so 
you'll have to usc a primitive sphere made up of triangles instead. Most importantly, 
the object assigned to the link must be a single object and not a grouped set of objects. 
Apparently Imagine doesn't want to have a complex hierarchy of grouped objects 
assigned to yet another hierarchy, this time of links. 

One further restriction of assigned objects: you can assign a lone axis to a link. 
(You might do this to use it as a lamp) but a bug in Imagine 2.0 will not animate this 
link properly. A workaround to this bug involves adding a fe,v points (but no faces) 
to the axis before you assign it. \Vith no faces, the axis will not be visibly rendered. 
but the Cycle editor won't choke the axis' motion. 

Remember the wayan object associates itself with a link: the object will be placed 
so that its axis will be at the end of the link, with the objects Z axis pointing towards 
(and ending on) the parent of the link. The object will be scaled so that the object's 
axis will be the same length as the link. If the link changes size, so does the object 
that is associated with it. (Yes, this has been said a few times, but it is crucial to 
understand this!) 

Even the axis of the cycle object can be associated with a real object. This usually 
isn't a good idea, because you can't change the size, position, or orientation of the 
axis without affecting the entire cycle object. If you want a single object to be the 
parent of the object, just have one link be the direct child of the axis, and assign your 
object to this link. Any other links should be connected to this link or their children. 
Since the top link is the only one connected to the axis, it lies above all other links. 
The advantage over just assigning an object to the axis is that the top link can be 
moved, pivoted and twisted a.nd the changes you make ,vill actually register when you 
animate the object. 

Links do not have to be associated with a real object. By just leaving them 
unassigned, they can be used as spacers sometimes called "null links." These null 
links are especially useful if you want to move a link so that it is not directly connected 
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5.3. ANIMATING CYCLES 79 

to its parent. One example might be a helicopter where the parent link is the main 
body and two children arc the main rotor and tail rotor. If the axis of the body 
is directly below the main rotor, the main rotor's link will be pointing straight up. 
This makes animating the main rotor link easy, since you can just twist it to make 
the rotor spin. But what about the tail rotor'? If you have a link from the center of 
the body to the tail, a twist will make the tail rotor rotate sidpwa;tJs, with the rotor 
moving from the right side of the tail, to the top, to the left, then underneath. If we 
use pivot, the rotor will turn in the right direction, but around the wrong axis! It 
will actually rotate around the top of its link where it joins its parent at the center of 
the helicopter. If animated, the tail rotor would fly into the air, OVPT the main rotor, 
then proceed to move in front of the body, then underneath! Again, this is the wrong 
solution. 

This is a problem where null links are a perfect solution. We want to represent the 
tail rotor as a short link that lies flat, perpendicular to the helicopter body, so that 
twisting it makes a rotation around the small rotor's axle. By adding a null link from 
the body straight back to a position at the tail, we can use this new link as a parent 
for the small rotor. Now it is trivial to animate the tail rotor properly since "twist" 
will make the link rotate the way we want. The null link is completely invisible when 
rendered, so our object's visible geometry won't change at all. 

A final Cycle mode is "Deassign" which allows you to remove the association of 
a link with an object. This is mostly used to convert links to null links, though 
sometimes it is useful to reduce the clutter in the perspective view. After you've 
manipulated the links, you can re-assign the links with the proper object by using 
the "Assign" mode again. 

These tools are enough to create and position the links of a cycle object of any 
complexity. However, these commands aren't the only way to set up cycle objects. 
Certain tools in the Detail editor can be used in conjunction with the Cycle manipu­
lation tools, or as a complete replacement. These alternatives are discussed in length 
in the Pose Commands in Ddail section on page 83. 

Some fairly obvious commands in the Object menu let you load, save, and begin 
new cycle objects. A unique method of saving objects is also given by the "Snapshot" 
command from the Cell menu. Snapshot allows you to save a normal grouped object 
(not a cycle object) of the object that the current link structure and object assignment 
that is represented by the pose as shown in the current frame. (Eeek! Think of it 
as saving the object that is shown in the perspective view.) This command is most 
useful to make special effects, since you can manipulate this new object in the Detail 
editor. These Snapshot objects generally are not directly re-loadablc into your cycle 
again after being manipulated. 

5.3 Animating Cycles 

Setting up a hierarchy of links to represent an object is a lot of work, but there are 
terrific benefits. The most important is that you can now quickly and easily reposition 
links to form new configurations and poses of your object. If you specify two or more 
of these poses, Imagine is intelligent enough to be able to figure out how to smoothly 
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change the object displayed in one pose into that of another. This is the basis of how 
Imagine animates cycle objects. 

Imagine has a very straightforward method of letting you specify the wayan 
object should change over time. You can specify "key" poses at different times, which 
explicitly state hmv the modd shOllld be positioned at those specific times. You can 
have as many of these keyframe poses as you like. Between these keyframes, Imagine 
interpolates the position and orientation of the links to smoothly change one pose into 
another. These keyframes form "snapshots in time" which are enough for Imagine to 
figure what sort of motion you are looking for. 

One classic example of this would be a walking figure. The first keyframe would 
show the start of a stride, with the left leg straight down, the right with the knee 
slightly bent and foot off of the ground. The next keyframe would show the right 
leg straightened out, with the foot firmly on the ground ill front of the torso, the left 
leg on the ground behind the torso with the knee starting to bend to lift the foot off 
of the ground. The third keyframe would be the same as the first with the left amI 
right roles reversed; the fourth keyframe would show the legs opposite to the second 
keyframe, and the final keyframe would be identical to the first, to bring the walker 
back to its original state. These four (or five) different poses are enough information 
to figure out what configuration they take in the inbetween frames. If Imagine does 
a bad job with a particular transition, you can always insert a new keyfrarne midway 
between the other keyframes and explicitly define the "midway" point to show more 
subtle detail. 

Notice how the status line at the top of the Cycle editor's screen contains the a 
title like "Frame: 0*" This is important information since the status line tells you 
which frame you are looking at (0 in this ca'le, the very first frame) and whether it is 
a keyframe or an interpolated frame (the * indicates that this frame is a keyframe.) 
Cycles can be as mallY frames long as you wish. You can choose to specify any frame 
as a keyframe, with the 1l11specif1ed frames being interpolated from the keys. 

In fact, the totallllllllber of frames you choose is almost, unimportant as the Stage 
Editor can automatically use the keyframes to build a cycle moving smoothly at 
whatever frame rate you wish. If you have a four frame walking cycle with every 
frame being a key, you could still load the cycle into the Stage editor and animate it 
using four hundred frames to take those two steps and every frame would be different. 
Conversely, if you made a 400 frame cycle with 20 keyframes, you could render the 
walk as taking only 10 frames to complete, and Imagine would figure out the 10 best 
frames that represent the 400 frame cycle. 

Frame 0 is somewhat special since it is the first frame in your cycle, and is always 
a keyframe. New links can only he added and deleted from this first frame, and it 
is also the only frame where objects can be assigned or dcassigned to links. This is 
to prevent links from appeariug or disappearing in the middle of a cycle animation. 
Non-zero frames still give YOll complete control over the position and orientation uf 
all of the links. For some reason Imagine starts labeling frames with Frame #0 in 
Cycle, but with Frame # 1 in Stage, so be careful or you might get confused. 

One of the most common motions to animate in t he Cycle is a simple rotation. 
You might want to have a spinning propeller, or make the hands of a clock rotate. 
The obvious way to do this is to build one keyframe with the hands of the clock 
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(or propeller) pointing at 12 o'clock illld a secolld keyframe with the hands at G. 
If the hallds 1l100'C from 12 to 6, then from (j tu 12. yuu should get a nice smooth 
rotation. If Hlll actually try this, you might l"lm into a problem that sometimes 
occurs with this JGO degree rotation. The problcIll is that Imagine has no idea that 
these arC' clock hands and are supposed to rotate in a very specific direction. From 
the beginning and end positions that yuu've defined, it knows thot the hands .'ihonld 
rotate, but which way'! Imagine docs its best, and uses some magic al?;orithm in these 
cases. Unfortunately, half of the time the magic trick fails, and links rotatc the wrong 
way. There is a simple solution to this problem, however. If you usc thTfcf: keyframes 
(instead of two) with the hands at 12, 4, and 8 o'clock, thc direction of rotation is 
plain. You could also lise four keyframes, or even twelve, but three is sufficient to tell 
Imagine the which way t.o rotate the links. 

The definition of key frames is fairly easy. .t\Iost uf the controls are menu items 
from the Cell lllellli. If you use "Goto," Y01dl be asked for a frame number tu visit. 
If this frame is higher than the number uf frames you've already defined, the total 
numb('r of frames is extended and the new fralllc is made a keyframe. Both the first 
and last frames arc always keys, so Imagine knows what configuration to start and 
finally cnd wi tho 

Using the "Goto" command. you can visit any frame you wish and manipulate 
the links to make new object poses. If you make any changes to a fmme which is not 

a keyframe (no * in the status line), those changes won't be saved. If you want to set 
up a pose in a frame that is not a keyframe, you can use the Cell Illenu command 

".Make Key" to make that frame a key. Conversely, you can turn it keyframe back 
into a normal interpolated frame by using "Unmake Key." 

In each of these keyframes, you can llse the standard "Twist," "Pivot." and 
".t\[ove'· modes to edit the pose of your cycll'. To avoid confusion, never- 'II/OW or 

maflil'lIlrde the IT/IIZn a;r;is of the object if you (lIT!. help it. Remember that ~'()11 call 
twist and rotate the entire object at once by lllClllipulating the main axis of the objcct. 
but these actions don't affect the actual cycle when it is animated in Stage. If YOll flip 
the clltil'C object upside down in a keyframe. YOll can make what appears to bc a cycle 
showill?; .VO\ll' object doing a somersault. But sincc the axis position and orientation 
doesn't actually get Raved with tlw cycle object, when you try to animate your object 
ill the Stage editor, no somersault will happen. As long as you don't manipulate the 
main axis, you'll avoid confusing yourself. There aTe advanced occasiolls where ma­
nipulation is useful, mainly \Vhell you want to want to sec how the motion provided 
by a path in the Stage E~ditor and the internal animation in cyclc will combine. 

There are quite a fc\y other Cell menu commands that make it easy to travel 
from keyframe to keyframe. "First:' brings you to frame 0, and "Last" brings you to 
th(' last frame of tIl(? cycle. "Next" mO\"es YOll to the llext frame (keyframe or not). 
and "Prcy" brings vou to the previous framc. '"Next Key" will advance YOll to the 
next kcyfrmlll'. and "PreY Key" to the previolls keyframe. All six of these COIIll])(UH Is 
arc just alternatives to using "Gotn" and explicitly stating the frame you Willlt to 
mallipulate. 

A silllple usc of "Goto" with a high frame !lumher can extend the Dumber of 
frames in your cycle. To reduce the number of frames, you can go to the first or 
last frame and use the option "Remove" from the Cell mellU, which will remove that 



Morphing is described 
on page 108. 
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frame from your cycle. In these cases, the second or second to last frame will become 
the first or last frame respectively. 

When building new keyframes, a useful tool is the "Copy From" command. This 
allows you to copy the pose of your object from any other keyframe. This is especially 
useful for the last cell in your animation. If you want to make a true looping cycle 
object, you want the object to return to the same position it started out from so when 
the loop brings the object back to the first frame there isn't a sudden jump in object 
configuration. 

There is actually one subtle problem with this idea, however. If you set the last 
frame to be the same as the first, during the looping animation there will be two 
frames in a row that are identical. If the rest of the frames show a smooth movement 
(like the hands of a clock) there will actually be a an apparent pause in the motion 
as the duplicate frame is played. What we really want is for our cycle to end one 
frame earlier, such that the last frame is the position the hands (or whatever) would 
obtain just before reaching the position that the clock started out on. If we have a 4 
frame cycle of a clock's hands, we want the hands to move from 12 to 3 to 6 to 9, not 
12 to 4 to 8 to 12. 

There are several ways around this looping problem. You could use the Stage 
Editor to only play part of the cycle, and leave off the last frame. A better alternative 
is the following: make your cycle one frame longer than you really want. Use the 
"Copy From" command to copy the first frame's pose to the last frame. Now, move 
to the next-to-Iast frame, which now has an interpolated pose with the object in 
the "almost back to where it started from" pose. Make this second-to-Iast frame a 
keyframe. Now go to the last frame and use "Remove." This cycle will now repeat 
smoothly. There is a danger, however! If you have a 12 frame cycle of a clock, use this 
trick to make it smoothly repeat, then stretch the playback of the cycle in the Stage 
editor to repeat twice over 144 frames, there will be a huge jump at frame 73 as the 
clock's hands move from 11 to 12, instead of 11:59 to 12:00 as it should. If you use 
this trick, try to keep the number of cycle frames close to the number of true frames. 
This doesn't mean you need 72 keyframes, just use a lot of interpolated frames. 

In order to help view your animated figure, there is a method of previewing your 
cycle in motion. The Animate menu gives you the ability to make a small, quick 
animation of your cycle. The "Make" option will render every frame in your cycle as 
shown in the perspective view (which might take a while, depending on the number 
of frames you have.) Once made, you can use the "Play Once" or "Play Loop" menu 
items to view the animation. A mini-control panel will appear which allows you to 
set the playback speed, step through the frames one by one, reverse the motion, and 
start from the first frame again. "Play Once" will stop the playback at the end of 
each animation, whereas the "Play Loop" will automatically wrap from the last frame 
back to the first. "Play Big" will use a fullscreen window for the animation playback, 
though the frame rate might slow down. A final option, "Free RAM," will drop the 
animation from memory when you're done with it. 

One last advanced idea. Imagine supports morphing, which can change one 
object's colors and shape smoothly into another's over a number of animated frames. 
This morphing also works with cycles, as long as the cycles have the same number of 
links in the same parent-child relationship, and the same number of keyframes in the 
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same positions. vVith this morphing ability, you can have your walking man slowly 
change colors or whatever as he walks. Since the individual objects morph, you could 
even gradually change your walking man into a gorilla, a robot, or a snowcone. 

Even more exciting, when you morph two cycles, you call also smoothly morph 
the way the cycle behaves. YOll could have a cycle of a man rlllllling and another 
c:vcle of the same man walking. H.uIllling and walking have considerahly different 
strides, and therefore their cycle animations \vould look noticeably different. If you 
,vant to animate a walking man who then starts running, you can lise the morphing 
features to change the walk cycle gradually to a running cycle over the period of three 
or four strides. This transition would be bealltifully smooth alld seaIllless. During 
this transition, the individual objects could even morph their shape. When you think 
about a running IIlan smoothly morphing into a wing flapping bird, you truly see the 
power of Imagine. 

5.4 Pose Commands in Detail 

Roth the initial setup of a complex object and the later positioning of keyframes can 
be very difficult, especially since you cannot see the objects that each link represents 
except in the perspective view. Also, setting up the links to begin \vith can be 
arduous. especially keeping the relative scaks of objects correct. For this reason 
there are several alternative methods of creating cycles. These alternatives can work 
as a replacement of the "pivot, twist, move" controls of the Cycle editor, and even 
better, can work in combination with them. The biggest advantage of using the Detail 
editor over the Cycle editor to set up cycles is that you can see the actual points and 
faces of the objects the links represent. The abstraction of the links goes away (this 
is both a good and bad thing,) and more accurate control can result. 

There are two ways that the Detail editor can help Cycle produce its cycle objects. 
The first is in initially setting up the cycle's link structure and object assignments. 
If you have " grouped object in the Detail editor, the structure is already defined; 
Imagine knows what the parts are, \vhere they should be placed. awl the objects' 
parcllt/child relationships. There arc two steps involved in using a group to produce 
the cycle structure. The determination of the links is very easy; the grouping hierarchy 
directly defines the way the links are set up. The line that groups a child object to 
its parent is exactly the right length and position to specify the link for that child 
object. Imagine has no problem creating a link for every object in a hierarchy. 

The secund step is the tricky (lIle. Ellcry object must have ds a:ris ly'uligned and 

s('aled. Hemelllber that an object assigned to a link always has its Z axis aligned 
\vith the link. If we want to make a grouped object into a cycle structure, we have 
to rotate each object's axis so that it is pointing at its parent, and scale that axis 
(without scaling the object) so that the Z axis ends directly at the position of the 
axis of the parent of the original object. If the links are defined by the grouping lines, 
then this axis twiddling will make the object appear at the right size and orientation 
when assigned to its link. 

Imagine can perform this entire process automatically. The option "Cycle Setup" 
ill the Dd.ail editor's Functions Illcnu perfurms all of these operations. The structure 

lvforphing animal w(}1ks 
is illustrated on 
page 150. 
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of your object after using this feature will be unchangcd. but the object axes v.-ill be 

modified so the objects will Ill' in the proper orientation in the Cycle editor. 

lImv do \'OU get this reconfigured object into Cycle? Very easily! You cau simply 

USf' "Load" ill the Cycle cditor, and enter the filenarne of a grouped object instead of 

a cycle object. The Cycle object will ask you if you want to con\'ert the object into a 

cycle ohjcct. In fact, eyen if YOU ha\,cn't used "Cycle Setup" already, the process will 

be done for \'Oll auy\\'C\y duriug the loading proccss. This simple cOlwersion takes a 

lot of tll(' drn<ig('l'Y out uf the creation of the basic cycle struct urc. 

Be card'ul lIsing t hc cOlIVt'rsioll, though! The cycle structures that arc produced 

arc always pnfect copies of the original object as it was shown in the Detail editor. 

but tll(:.';( :-;tnLduH'S arc not U.!W(J.Y8 defined properly to anrm(ifc easily! Through bad 

placemellt of axes, YOll might ha\'c arms that don't bend at the ell)O\\', but pivot 

around the ccuter of the forearm. Thruugh had planning. you might havc grouped 

the fingers as cllildren of the thumb, and not tlw hancL so evcry timc ycm moye the 

thumb aro11nd, the tingers tiy illto the air and tioat like levitating pink sausages. Your 

helicopter's tail rotor isn't going to rotate \vel! unless you usc the null link trick, and 

if it \vas simply grouped tu its parcnt. thc main body. you're not guing to get it to 

spin the \va\' you want. 

It takes planning tu sd up cycry ubject with its axis placed where you want its 

children to llluve aruund awl to rnake s1lre t hat objects arc grouped to the appropriate 

parcnt. Luckily it is easy t() lllove the axes awund in the Detail editor to sd up the 

proper positioning (by using shift-.\I tu move, shift-R to notate, and shift-S to scalc,) 

and fairly easy to change grollPings to build a proper hierarchy. {!se a simple. plain 

axis in a grollp if you want to make the converted cycle structure to have a null link. 

B\' putting an axis at the tail of the helicopter and grouping it to the lIlain hudy, 

then grouping the tail rotor to this new axis. you'll get the right null link structme 

for animation. The pivot centering problcIll with the arm can he solved hy mm'ing 

the axis of tIl(' upper arlll to where the db 0\\' should be. and not at til(' centcr uf the 
arm. Linking the tingers to the pallll illst cad if the t.humb is done just by ungroupillg 

the fingers, then regrouping them to the palm. \Vith a little experience. it is easy to 

get your groups set up the ,,'ay \'OU need tlWlIl. 

If thc C~'cle cditm's "L()ad" CUlIllllcllld can convert the grouped objects, t.hen 

why is tlwrc a "C\cle Setup" command? The answer has to do with the ability for 
the Cycle editor to load puses uf objects that were made from the Detail editor as 

ke\'fralllcs (this is thit t second Detail function that I mentioned a few pages ago and 

left dangling.) You can lllanipulate that grouped object, save several poses of it. then 

load those poses into C\'de as keyfrarnes. You don't have to 11S(, those h\'ist and pin)t 

commands! However. this ability has some restrictions since YOll can perform many 

operations in Detail that Cycle can't duplicate. The "Cycle Setup." "Cycle Slmffie," 

and "Cycle Trallsfonlls" commands allow YOll lllsure that your maniPlllations an' 
"legaL" 

There arc a few steps to follow if you ,,'ant to use Detail to define your poses. 

First usc "'Cycle Setup" to H'cH'ient the axes of the objects; this will inslUc the:y'll 

appear llndislorted vdlf'n ~'Oll load thcm into Cycle. Once this preliminary step is 

done, you might want to say(' your object (using the normal "Save" cOlllllland in the 

Objcct IIlcnu) if you want to 11se the object (as is) as onc of the poses. 
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;').4. POSE COMMANDS IN DETAIL 

A "pose" is a configuration of ~'01ll' ubject that you wallt to use ill a keyframe. Ti) 

build a nc\\' pose, the idea is to usc the Ddail editor's object manipulat.ion commands 
to put vour grouped object into its new shape. The big danger is a lot of the manipu­
lations can e<lsilv violate some of the rcstrictions pl,1('(,d Oil the \vay cycles can change 

their configuratioll. Picking all oiJju·t Ilnd si'fll.piy lI/.(}{ii,Uj it. to () lUlU position jllst 
isn't allowed! 'Nhy? Because all objects Illust have the end of their Z axis ahvays at 
the axis of t.hcir parent. If you Illove an object to a Ile\v position, you're also moving 
the end of that axis. \vhich is Hot allowed ill cycle objects. EVCIl if you simply rotate 
the object, the Z axis \vill rotate off of the parent since the object rotates around the 

center of the axis. Here is \vhere HI<:' COlllllland "Cycle Shuffle" becomes useful. If you 
rotate alld Illo\T the objects aroulld. this cOlllmand \vill keep all of the scaling and 
orientatioll changes Y01l \·c Illade. but it \vill l11o\'C til(' ohjects back t.o a position so 
their Z axis ends on their parcnt like thcy are supposed to. If you pivot an l!ppcr arm 

(by l!sing the normal rotate commands) so that it sticks straight out. it will act.ually 
pivot around the elbow (that's where the axis is) and the ann \vill actually detach 
itself from the body siucc it's rotatiIlg around its axis \vhichis7I.'f at the shoulder. 
\Vhcn you USE' "Cycle Shuffle." the objects will move so they arc rcattaclwd to their 

parents the \\'ay they are supposed to. Only after YOl! llse "Cycle Sllllfflc" arc Y011 
assured t ll(lt yom object is in a "legal" pose that can he loaded illto thc Cycle editor 
as a keyfrallic. If ~'ou Sa'vT a pose \vithout using this cleanup conmJalH1 you won't get 
an.Y errors. but you could get \veinl results whcll Cycle "fixes" your mistake for you 
in a way you didn't expect. 

The big problem is that these rotations arc hard to judge since the indiviclual 
object axes SCClIl to be in the worst possible places fill" manipulations. Ev('J"Y rotation 
lIlOYt'S the Z axis off of its parent, and judging what effect a certain rotatioll will have 
after it's heen fixed with "Cycle Shuffle" is not pleasant. For this reason, there is 
all option calkd "Cycle Transform:' also in the Functions nWll1l. This option acts 
allllust like a mode, as it can he turned on aud off at \vill. A chcck mark will appear 

next tu t 1)(' menu optioll so ~'Oll knmv that it is on or otf. 

\Vhat this fUllctioll allmvs you to do is to rotate an ohject not aroulld ttJ(' ccuter 

of its axis, but aronnd the end of its Z o:ris. \Vhcll Y011 have this optiou turned on. 
rot.ating a forearlll will make it pivot around the end connccted to the sh()lIlder. the 
way it is "supposed" to in Cycle. If you arc setting up objects for poses, yuu'll probably 
\vant. this option tllnlCd on most of the time. "Cycle Transform" only challges the 
ccnter for interactive' rotations: the ulllllerical "Transformation" requester still uses 
the c('uler of the Hxis. 

When you've placed your object into a new pose, you should probably use "Cycle 
Shuffle" to make sure that your pose is legal, then you can just use the normal "Save" 
command from the Object menu. Give your poses different names so they don't 
overwrite each other! You might want to usc number extensions to the name, or 
mini-descriptions of the pose, like clocknoo7l.. iob or clock3pm. iob, 

To load one of these poses as a keyframe in Cycle, first make sure you've already 
used the Cycle "Load" command to convert a version of the grouped object into a 
cycle structure. Goto (or make) to a keyframe, then use the simple command "Load 
Pose" from the Cell menu. The pose you defined in Detail will now be used to move 

the cycle object's links to the right configuration. 



CHAPTER 5. THE CYCLE EDITOR 

The possibilities of Cycle arc incredible! This editor is far nnderntilizcd b~· be­
ginning Imagine llsers. mostly because it is not a necessary step to build and render 
objects. But if you are an animator at heart. this editor \vill give yon the abilit~· tu 

lllake your ubjects truly perform the \vay yon wallt them to. Defining the appearance 
uf an object is only half of the \vork; lllakillg it CUllle alive is the true allimatur"s 
challellge. 
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Chapter 6 

The Stage Editor 

The Stage editor allows you to load previously created objects and arrange them in 
a scene to be rendered. Just like a movie director, you have complete control over 
the actors (your objects,) the camera, ami lighting of the scene. If you are making 
an animation, Y0l! control the way that all of these change in time. 

The Stage editor is very closely linked to the Action editor; in Imagine 0.9 1.1 
the Action editor vvas even called up from Stage as a subeditor. The Stage Editor 
allows you tu move and place objects, lights, and the camera, whereas the Action 
editor allmvs refinement of those placements. as \vell as defining complex extra fea­
tures like morphing and special effects. Because of the close association between the 
editors there are a lot of cross references between these two chapters. If ~'ou are con­
fused about something, you might try skimming through both, chapters to look for an 
explanation of whatever Y0l! need. 

Every project you make or open from the Project editor has a "staging" file which 
tells Imagine how objects, lights, and your camera are arranged in your scene or 
anilllatiun. You can think of both the Stage and Action editors as being \Ya~'s of 
editing this staging file. When you enter the Stage. this layout file is loaded and you 
can edit your scene and save the changes. For a ne,\" project, a very simple world 
consisting of a lone camera floating in empty space (no lights or objects) is yom 
starting point. 

After y(m've used the Stage editor to make any changes to your scene, yo IJ. must 

save your work or Imagine won't think you want to keep any changes you might have 
made. This is done by using the "Save Changes" option from the Project menu in the 
Stage editor before you quit. Luckily Imagine will also put up a requester to make 
sure YOll dOld quit by accident and lose any changes you might have made. 

6.1 Stage Layout 

The basic operation of the Stage editor is very simple; YOll have a world in which you 
can place and manipulate objects. You can load as many of these objects as you like 
(well, until you run out of RAI\I) and manipulate them, placing them into the world 
at any position, size and orientation. 

Loading an object into the world is performed b~' simply using the "Load" COlll-

87 
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mand from the Object menu. The object that you load can be one saved from Detail, 
Forms, or even Cycle. The object will load and will appear in the Stage at the same 
location and orientation it was saved in from Detail. Once in your world, you can ma­
nipulate the object(s) by picking them and using the standard move, rotate, and scale 
commands that you use in the Detail editor. You can also use the "Transformation" 
requester from the Object menu to manipulate your object with exact measurements 
instead of the interactive, but imprecise, mouse movement commands. 

The cOlllmand "Delete" will remove objects from your world. 

By using the customary manipulation commands, you can easily set up the objects 
in your world. A simple scene might have you load in a flat plane you built, positioning 
it horizontally in your world to represent the floor of a room. A table could be loaded 
and moved to a position where its legs are just touching the floor plane. A flowerpot 
can be loaded and moved to rest on the table. The basic layout, especially of a non­
animated scene, is really quite straightforward. Load the objects you've built and 
position them in the world so they are in the configuration you want. You can move 
around your world, add background gridlines, zoom in and out: all of the standard 
world viewing commands. Your preview window will show you what a perspective 
view of your scene looks like, and you can change the viewing angle and position by 
using the sliders in the window just as in the other editors. 

One convenience is that you can load Illore than one copy of a single object into 
the sceue and manipulate the copies independently. You might have a single tree 
object, but if you load 15 copies of it and place them in a disorganized array, you can 
build a forest out of just copies of this one object. You can even rotate and scale the 
copies so that it isn't obvious that each tree is identical. vVhen you load more than 
one copy of an object which is called tnee, Imagine will name the objects tree, tree. 1 , 
tree. 2, and so on. Unfortunately Imagine uses 10 times as much RAM to represent 10 
copies of one object. It doesn't realize that it's using identical copies when rendering. 

If you want to rename multiple copies of an object so you can quickly identify 
them, you can use the "Rename" command in the Object menu to give each copy its 
own unique name. This allows you to use the "Find by Name" and "Find Requester" 
more easily. In the Action editor, each object is clearly labeled with its name so 
identifying copies is considerably easier if you use names for duplicate objects that 
describe them like lawntn;e, biqrnaple, and distanttree than just tnee.SS. 

\Vhen you are manipulating one or more objects, sometimes the redraw rates 
of your three main views can become painful. Luckily, Imagine allows you to au­
tomatically "Quickdraw" any or all of the objects in the world. "Quickdraw All," 
"Quickdraw Pick," and "Quickdraw None" act exactly as their counterparts in the 
Detail editor, allowing for much faster updates of complex objects at the expense of 
losing the exact wircframe view of those objects. 

6.2 Camera 

Setting up the object positions is only half of the work of scene design. You want 
to define exactly what view of this world will be rendered: do you want a picture of 
your car driving down a road as seen from the front of the car? The back? From 
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inside? The \vay to define the viewpoint from which yom world is relldered is b~' 

Illimipulating the camera. 

TllP camera is all object ill yonr world, awl it can 1)(' picked and rotated just 
like normal objects. The CalIl(Ta ahvays exists: you ("a1111Ot delete it or add a secolld 
one. In t he three Illaill yiews, the camera is showll as two concelltric circles with a 
sllort line stickillg out of the cellter. The ccuter of the circles represents the camera 
position. ami tl](' line points in the directioll the call1era is facing. \Vlwn you pick the 
camera and rut ate it. the line will rutate to rdicct the new orientation of the call1era. 
A "crossbar" is shmvll as a diallleter passing through t 11<' center to indicate the tilt of 
thc camera, so ~'ou can jell if you arc holding the CilnHT<l at ill! angle or 011 its side. 
The cmn.cm. will rU:VCT show lip in the ]JeT8pectil l (' vi(·w. It is a "yirtnal" object with 
no real existence. It tells Imaginc \'v·hat yiewpoint tu usc to render ~'our world from: 

it is not an ohject to be rendered itself. 

A call1era secs only objects that are in front of it in the direction it is pointed. 
Just like a real camera, .von want t.o position the camera to get a good yiew uf your 
scene. An essential tool in placing your camera is t.he "Camcra View" option from tllC 
View rnellu. This option changes your perspectivc \viwlow from a manually defined, 
arbitrary view of your world to a true view of your world as seen by the CamCTo.. The 

camera position awl orientation completely define the view, so t.he sliders to control 
the viev.;ing angle are disabled in this mode. and zooms and pans in your main t.hree 
views a.lso leave the perspective (camera) vie\v unchanged. 

Setting up VOlll' camera position and orientation is pretty easy since you have 
direct feedback from the preview window of v.;hat the camera sees. \Vhile the camera 
yiew will update every t.illle t.here is a change in object. or camera confignrations. it 
unfort.unately does not update dlLTing the lJIoyelllent or rotation, so you can't usc the 
display to judge exactly how far to move your object or camera. 

The camera view will give a very acclIrate preview of what your final rendering 
will shmv if YOll silyed your scene in its current state. (ising the "Quickrender" option 

from the Editor llIenu is also very cOllYenienL to get a quick idea of what the render 
will look like \vith all of the objects properly shaded and colored. 

\"hen you arc manipulating the camera, us(' of til(' calJlera's local coordinates can 
1)(' HTV COII\'('llicnt. Dy Settillg "local' mode 'with the keyboard command "I" or t.he 
"Local" gadget on the screen. it is easy to move the camera straight forward and 
back to get closer or flirt her from t he scene .you arc looking at by mewing ill t.he Y 
direction. (You Ilse shift- Y to restrict the camera t U lll()\T straight in or out. just like 
you would rest.rict normal objects to 1lI0YC along their y' axes.) 

Some other camera lllallipulatiolls are also easier in local Illode, since rotating the 
camera in world coordinates can twist the camera in ways you didn't expect. If you 
want to pan the camera up or down, use local X rotation, and you'll be able to raise 
and lower the angle the camera is pointing at without twisting it. Local Z rotation 
will let you pan left or right, and global Z rotation will rotate the camera without 
changing the up/down angle that the camera is pointing. 

Only rarely do you want to twist the camera at an angle, since everything will 
obviously look tilted. If you twist the camera like this (by accident, or by using world 
X or Y rotation), it is usually easiest to llse the "Transformation" command in the 

Object menu and set the Y alignment (in local coordinates) to 0, which will level your 

Qllicki-cllriel'ioS 

disnlsscri in til, 
('ollllllOn Eddor Tools 
sretioTl on pagr J 7. 

Local coord·trw,,"c.'; un' 

described on page 12. 
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CalIH'ra. 

If thcse CallH'I',1 rotatiuns seenl confusing, YOll can ahvays get acceptable reslllts 
hy always rotating the camera in the local X or Z directions. and never using \vorld 
coordinates or local Y rotation. 

Act Ila II,\', lllallY tiUles YOll never have to rmlllllallv point t he camera: t here are \V<lYS 

to get the call1era to "track." lllaking it automatically ]'()tate to point at an ohject. 
'I'll(' C01l11l1<lll<] to do this is called "Camera (Re)track" which is fOlllld in the Object 
nlCllll. \\'llCll you execute this command, a requester will pop IIp asking for an uhject 
WIIllC: you just type ill the nallle of the object .\'011 w,mt the C<lIllera to look at. (TlIis 

is the nallle you lllight have already set. like biqnwpll' in the pn'\'ious example.) Tlw 
call1enl \vill look directly at the (u:is of the object ~'011 tell it to track. You can llSC 
"Find Heqll('ster" to get a list of the nalllcs of your Cllrrent objects. This tracking is 

a unc- t i lllC ai Illi Ilg of Y011 r ca mera: t he angle \vill not 11 pd a tc if YOll lllove the call1era 
or the object. III this case .. \'011 can llse "Calllera (Rc)track' again to tell the camera 
to point at it (01' allot her) object again. 

Yon call lWlke tIl{' Call1eUI pel'lllancnt ly point at all object from the Actioll Editor: 
this is discllssed OIl pag(: 110. \\'hen this is done, the "Camcra (Rc)track" cUIllnHll)(l 
\vill not ask fur all object to point at but will immediatelv "rct'resh" its direction 
alld point at the object ,You've assigned the camera to track each tillle YOll select the 
CUllllll(\l)(I. 

Oftell YOll don't want the camera to point at an object, llllt jllst at a point in 
space. Imagine allows you to do this by adding an axis to the \,.;orld that call he 

rellalllcd and llloved jnst like it llormal object. but docs not show lip when rendered. 
If you usc "Add Axis" from tIl(' Object menu. an axis \\'ith the defanlt WIllie of tr(Jd~ 

will be added to the world. YOll can 1110\,(' this track axis an~'\vherc vou like. and 
you can lise the "Ca 1I1era (He) track" command to point the camera to the locatioll 
indicated by this track axis by telling the camera to track the object named trock. 

6.3 Lighting 

There is a critical element that has to be added to every sccne before it is rendered: 
lights! \Yhcn Imagille renders a SCE'ne, it has to know what sort of lights arc in the 
scene and where they arc pusitiuned. A scene with no lights wOllld render as all black. 
Some lights can be built intu objects, but llsually the lights arc added in the Stage 
editor. 

Lights are shown in the three main views, and are represented by a circle with 
a dot in the middle. You can add as many or as few lights to a scene as you care 
to, but almost always you want at least one. To add a new light, select "Add" from 
the Object menu, and "Light" from the submenu. The light will appear at the origin 
of the world; you can pick it and use the standard movemcnt commands to place it 
wherever you like. 

Like the camera, the lights will not show up in the perspective view. Lights are 
invisible; you only see the effects of the light source and not the light itself. Even if 
the light is in the view of the camera, the actual render will not show a spot where 

the light source is. If you want to be able to see where the light is coming from, build 
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a light bulb object, a transparent sphere, or some other physical object and place it 
on or near where you put your light source. Even better, build an object with the 
light incorporated into it. 

You have a lot of control over lightsources; you can change their color and int.en­
sity. whether they cast shadows, if they dim with distance, and \vhct.hcr t.he light is 
"spherical" or casts light only in onc direction like a spotlight. These opt.ions are all 
controlled from the Action editor. Usually yon place a light in the scem' where you 
want it. awl later diddle with its attributes in the Action editor. 

If the light is a directional spotlight (again, defined from Acticlll) the light will 
have a sma11linc pointing out of it thaI indicates the direction the light is facing. You 
can use the rotation commands to point the light in \vhatever direction you wish, and 
you can even track a light to an object just like you can with a camera. 

Light design is a difficult and important problem. There is a short discussion of 
lighting setup in the Appendix on page 142. 

6.4 Animation 

Setting up a basic scene really is pretty sirnple: load your objects, arrange them, point 
the camera. add a couple of lights, save the scene, then render. But. there is a special 
magic to animation, where your scene becomes alive and the viewer gets to experience 
your virtual world in motion instead of in just a simple still frame. 

Animation has its own set of special set of controls and functions. To build a 
one minute animation of 1800 frames, you luckily do not have to visit each frame 
and place the objects and camera where you want them do be for that specific frame 
(though you can if you want to!) 

Animation requires the use of the Action editor at least once to define the length 
of the animation is defined. Imagine defaults to a one frame animation. which is just 
a single still picture. After you define a multiple frame animation, several commands 
in the Stage become useful in defining the way your scene changes in time. Perhaps 
the most apparent change after you tell Imagine that you are making an animation 
is that whell you start the Stage editor it \vill now immediately ask which frame you 
would like to go to. You can view any frame of an animation from the Stage and 
manipulate the objects in the world at those times. (Tl,luch more on this later!) 

Imagine has several tools that help define motion. You can have objects follow 
set paths ill tillie, or you can "tween" positions where you define a starting frame 
cmd position, alld the ending frame and final position, and Imagine \vill automatically 
generate the inbetween positions. Similar tools can define scaling and rotations as 
well. Cycle objects call create complex model motion. 

When you have a multi-frame animation, you can move to specific frames by using 
the commands from the Frame menu. These commands are fairly straightforward. 
"First" will bring you to the first frame, "Last." will bring you to the last frame. 
"Next" will advance to the next frame, and "Prev" will back up to the previolls 
frail 1(', The command "Goto" will let YOII entcr a specific frame number to visit. 

Definition ()f th",se 
light pamrnctcrs is 
described 0 n paqc 106. 

The definition ()f 
animation length is 
described Oil page 97. 

Cycle objects are really 
contmllcd from the 
Action Editor. See 
page 102 for a 
complete description. 



92 CHAPTER 6. THE STAGE EDITOR 

6.4.1 Keys 

When a scene is animated, the actors (object.s, camera, even the light.s) can change 
size, position, orientation, and even identity. Most of the time there is a set of objects 
that never move in your world. like trees, and another set of objects that do move, 
like cars traveling down a road (perhaps aimed at the tree?) The camera can also 
move and rotate during the course of the animation. 

The most common change objects undergo in time is to move from one position to 
the next. It would be an evil task to have to manually position every object in every 
frame, but luckily Imagine allows you to quickly define simple straight line motion. 
One method of defining this rnotion ( and object orientation and scaling) uses a key 
technique much like how the keyframes in Cycle told Imagine how the cycle object 
changed configuration in time. By defining the starting position of an object at one 
frame and the ending position of the object in a later frame, Imagine can easily figure 
out where the object should be placed in the inbetween frames. This can also be done 
to define the size and orientation of any object in time. 

Instead of using keyframes like the Cycle editor, T11lagim' lets you set up keys in 
a more versatile way. Each object can have its own keyframes that start and stop 
in any frame; other objects do not necessarily have to have the same key structure. 
For example, you could tell Imagine to position a car at one location in frame one, 
and another location in frame IOO. Between those keyframcs, Imagine will interpolate 
the car's position so it smoothly moves to its end positioll. You could then add a 
second car that appears at frame 3D, passes the first car, and by frame 80 it is out of 
view. The objects don't have to have their keys in the same frames; each object has 
independent keys. 

In fact, the position of an object can be keyed completely separately from that 
object's other size or alignment keys. For example, if you want an airplane to move 
from one position in one frame to another position in a second frame, you could set 
up the position keys just like you did for the car. The size and alignment of the 
airplane never change, since you haven't added keys for thcm. If you want the plane 
to do a barrel-roll over a couplc of frames in thc middle of thc airplane's flight path, 
you could add new alignment kcys for thc frames in thc rniddle, pcrhaps saying "The 
airplanc is rightsidcllp ill frame 10," "The airplane is upsidcdown in framc 15," and 
"The airplane is rightsideup in frame 20." Thcse alignmcnt kcys \vould be in addition 
to the position kcys that say "The airplane is at this location in frame 1," and "The 
airplane is in this second position in frame 40." The position keys are totally separate 
from the alignment keys, so these five keys together will produce the cffect YOll want. 
\Vith standard kcyframes, you'd have to set the positioll, orientation, and scaling 
in all five keyframes, \vhich is lIluch more work. I rnagine's method is much mort' 
versatile, though it is more confusing. 

If you like the idea of strict keyframes likc cycle objects use, you can just make a 
position, alignment, and scaling key every time you want to define a key for any of 
the three. This will give you the samc results as the standard keyframe technique. 

Kcys arc talked. about in the Action Editor; the best way to understand them is 
to visualize them in the timeline display the Action editor uses. If you understand 
the way the keys work aftcr reading about them in Action. you can use certain tools 
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in the Stage to define them quickly and easily. 

Keys can be defined from the Stage editor by a simple menu cUll1mand. Go to 
any frame. and manipulate the object. YOl! want to build a key for. To make the 
object's current position as a key in the current frame, use the commaml "Position 
Bar" from the Object menu. Similarly. you can make alignment and scaling keys by 
using "Alignment Bar" and "Size Bar. '· These commands will add a nevv bar to the 
object's position, alignment, or size timeline in the Action editor. By executing two 
or more of the commands. you can key (for example) both position and alignment or 
even the complete definition of position, alignment, and scale. 

For example, say we want to make the airplane that travels in a straight line with 
a barrel roll for a few fra.mes in the middle. You would go to frame I, load the plane, 
and position the plane where you wanted it. You would then select "Position Bar" to 
set the start position. Then YOl! could use the "Goto" command to go to frame 40, 
position the plane in its new location, and l!se "Position Bar" again. If you previewed 
the animation. you would see the plane smoothly move from its starting position to 
the ending position in frame 40. To add the barrel roll, you could go to frame 10 and 
select "Alignment Bar" to tell Imagine that the plane is still rightsidel!p at that frame. 
After going to frame 15, you tllrn the plane upsidedown and hit "Alignment Bar" 
again, then finally go to frame 20, orient the plane level again, then hit "Alignment 
Bar" for a final time. These three key alignments will tell Imagine "From frame 10, 
start with the plane level. then smoothly turn it upsidedown by frame 15, then tl!rn 
it back level by frame 20." This will make your barrel roll. Note that the barrel roll 
won't interfere with the smooth movement of the plane moving from its start and stop 
positions! Different types of keys do not interfere with the other keys on the object, 
so the position keys are completely independent from the alignment keys, which are 
completely independent from the size keys. 

Changing an existing key is simple: Y01l just move to the frame where the key 
is defined and manipulate the object to its new position, orientation. or size. If you 
change the object's position on a frame defined as a key position. the old key position 
will be replaced with the new one. Similarly, alignment and size keys can be changed 
by simple manipulation of the object in the frame where the alignment or size key is 
defined . 

This process is quick and easy except for one thing; it is difficult to identify the 
frames where you have already defined keys. There are no visual cues in the Stage 
editor to tell you which objects have been keyed in the current frame, or to show 
what frames an object has keys in. Unless you remember that you started your barrel 
roll in frame 10, changing the alignment key might be difficult, since the only way to 
update that key from the Stage editor is to visit the proper frame. The only way to 
really sec what keys an object has de.f[ninq its motion is to go to the Action editor! 
('snally when you want to make changes to the keys of an object it is easiest just use 
the Action editor, which is built for viewing and changing the keys. 

Another important point: if you have, for example, an airplane moving between 
two key positions, you can't arbitrarily manipulate the airplane's position in one of 
the inbetwcen frames. If you go to one of the not-a-keyframe interpolated frames, you 
can easily move the object, b1Li even if you use "Save Changes" yonr movement will 
not be saved! Imagine says "Oh, you have keys at the start and end, I know where 

Ched: out jifllJe 100 for 
information on how 
keys arc 1'H'wrd and 

edited in Action' 

The e:r:act effect that 
the "Bar" commands 
halle on your 
keyfmlnes is described 
on page 119. 
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the object shonld be," You arc allowed to manipulate objects because you might he 
setting up a new ke:v. lmt unless ~'ou actually make that ke:v, the changes don't mea71 
anything and are not salwd when you go to another fm.lllf; or leave Stage. A VCTY 

common and confusing problem results when new users can't figure out why their 
objects keep resetting their positions. 

True control of keys is easiest to set up in the Action editor. You can set up keys 
using the quick ''Bar'' commands from Stage to get the positions, orientations, and 
sizes right, then go to the Action editor to better redefine and manipulate the keys. 

\Vhen you are manipulating objects for keys, sometimes it is very useful to move 
objects so they are in the same relative position or orientation to an object as they 
were previously. If you wanted to keep two objects the same distance apart from each 
other in two different frames, you might usc the command "Reset Relative" from the 
Object menu. This command will let you copy the relative position or orientation of 
an object from a previous (or future) frame to the cUITent frame. 

For example, if you have an animation of a landing Space Shuttle, you might have 
a couple of "chase planes" that follow the shuttle down. If you initially position a 
chase plane a little al)oYe and behind the shuttle, you might \\;ant to keep the plane 
ill that same relative', position for most of the animation. '{ou could do this in many 
ways, but if you are using straight-line keys for the Shuttle's position, you probably 
want to use keys for the chase plane as well. All you have to do is move the chase 
plane to the proper position in the first frame, and use the "bar" commands to make 
that position a key. Then, go to a later frame (probably when the Shuttle has a new 
key). The chase plane will still be in its old position. If you pick the shuttle, then 
the plane, then choose the "Reset Rclatiw~" command, Imagine will ask you what 
frame to usc. vVhen you enter the frame number where the chase plane's position 
was initially defined, Imagine will find the relative position of the chase plane to the 
shuttle in that frame (a little above and behind) then move the chase plane in the 
current frame to be in the sallie relative position. This also works for orientation, su 
is you have the shuttle banking or turning, you could have the chase plane bank and 
turn the same amount. 

Although using keys for defining the position of an object is awfully useful, they 
are somewhat stodgy since objects only moye in a straight line between keys. I once 
made an animation of what I thought would be a bee buzzing around some fiowers, 
but when animated it looked more like a pinball game with this fiying ball banging 
into brightly colored bumpers. The straight line motion looked blatantly artificial. 
There aTe solutions to this problem, however! In the Action editor, there is an object 
attribute called "Hinge" that allows you to make curve your paths while still using 
the keys. A more direct method of making smooth and graceful motion is to use a 
spline path. 

6.4.2 Spline Paths 

Keys aren't the only way to define the wayan object's position or orientation; some­
times you want an object to follow a complex path instead of bouncing from key 
position to key position along straight lines. Imagine lets you define spline paths for 
objects to follow. 
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These paths are exactly the same as the ones used in the Detail Editor. Imagine 
lets you build and edit the paths in either editor, which is a great boon. There are 
some subtle differences between the way the two editors edit paths, mostly in the way 
the path manipulation commands are named. You can add a new open or closed path 
by llsing the "Add" command in the Ohject llI('nu. You can edit a path by picking it 
and selccting "Edit Path" mode from the J\Jode IllCllll. In the Edit Path Illode, thc 
Path llIenu hecomes active. You can pick a control ]Joint, and delete it by selecting 
"Delete Point" from the Path menu instead of using the simple "Delete" COllllwmd 

as in Detail. To add a new control point to the path. you do not use "Fracturc" as in 
DdaiL but instead use the "Split Segment" cOlllmand from the Path menu. To save 
a path, you use the "Save Path" command from the Path menu instead of Detail's 
generic "Save." All of the manipulations of spline paths are the same as they are in 
Detail, with the exception that you cannot define paths by positioning axes like you 
can in Detail with the "Make Path" command. The command "Pick Groups" will 
exit the "Edit Path" mode, and you can manipulate objects normally again. 

Paths are mostly used in the Stage editor to define the paths for objects to follow. 
You can pick, scale, and rotate the paths like real objects, including keying the path's 
position or even having them follow paths of their myn. Assigning objects to follmv 
the paths is all described in the Action editor. but the ways you can use paths arc 
virtually unlimited. You could make a circular path for a planet-colored sphere to 
follow. If you ]Jut a bright yellow light emitting sphere in the center, you have a 
miniature solar system. But you could also have a second, srnallfCr circular path 

which follows the jiTst path .just like the planfCt! You could assign a second, smaller 
sphere to this second path. Boom! A moon! You could even add a third path which 
follows the second to make a space station which orbits the moon! 

You have a considerable amount of control over how an object follows a path, 
all of which is defined in the Action editor. One utility function which is useful is 
the "Show Path Length" command from the Object lIlcnu. This computes the total 
length of the object in Imagine Units, which can be useful when determining speeds 
and accelerations of moving objects. 

6.4.3 Tracks 

Que last useful function of the Stage editor is the ability to add plain axes into the 
scene. Though they aren't rendered, they can be manipulated just like real objects, 
keyframed, and can even follow paths. The usefulness of these axes are basically as 
targets. If YOll want the camera to point at a particular point in space, you could place 
a plain axis at that point and then tell the call1cra to point at it with the "Calllera 
(Re )track' comJlland. In fact, when you add an axis to the scene with the "Add" 
function in the Object menu. the default name of the axis is track. 

6.5 Animation Preview 

In order to help view your animated scene, there is a method of previewing your 
animation right from the Stage editor. The A nimate menu gives you the ability to 
make a slllali. quick animation of your seenf'. The "J\lake" option will let you choose a 

Sec pagr 48, where 
spline paths arc 
described in Detail (in 
ddllil. too!) 

Path following is 
described on page lOS. 

An Imagine Unit is 
Ihat mysterious 
uruicjined length that 
al/ wordinatc8 are 
measured in. 
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tracking section of the 
Action editor, on 
page 11 O. 
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set uf frames to animate. Imagine will ask you for three 11l1lnbers: the starting frame, 
the ending frame, and the "step." or how many frames to skip (for quick previews, 
sometimes seeing every frame just wastes time.) For example, entering "12,22,~)" at 

the requester will make a (very) small animation of frames 12, IS, 18, and 21. The 
frames rendered will look just like the view you see in the perspective \vinduw: it 

will be rendered with the same viewpoint (camera view or not) and display mode 
(wireframe or solid.) Once the animation is made, you can usc the "Play Once" or 
"Play Loop" Illenu items to view the animation. A mini-control panel will appear, 
which allows ,vou to set the playback speed, step through the frames one by one. 
reverse the motion, and start from the first frame again. "Play Oncc" will stop the 

playback at the end of each aniIllation. whereas the "Play Loop" will automatically 
wrap frum the last frame back to the first. "Play 13ig" will use a fullscreen window 

for the animation playback, though the frame rate might slow down. A final option. 
"Free HA~I" will drop the animation from memory when you're done with it. 

A final c()Jllmand is found in the Object. menn. "Snapshot" works much like the 
Cycle command of the same name. It allows YOll to pick an object in the \vorld. then 
save it so YOll can manipulate it later in any of the editors. vVhy would we \vant to do 
this? Aren't objects loaded from a file to start with? So why bother saving it? vVcll. 
that's almost true. There are some manipulations you can perform with Stage and 

Action that will modify your object. and YUll might want to save the modified version. 
These manipulations are both controlled from the Action editor. :t\lorphing objects 
and special FIX can change both the appearance and geometry of your object., and 

you might \vant to save your object in this changed configuration. For example, YOll 

might have an object. morphing from onc shape to another, and want to have a copy 
of the object in its lnid-morph configuration to manipulate. To use Snapshot. just 
pick the object you want to save (in the frame you want) and select the "Snapshot" 
cOlmrJand. Imagine will ask for the filename to save the object as. The object can 

then be loaded in and manipulated in the Detail or Stage editors; it's just like allY 
other object. 

Stephen ~Ienzies, an excellent Amiga artist, llsed this function to prod llce excellent 
results in one of his renderings. In lIis pict.nre E:rploded Gar'den, he took made an 
ellipse and used the Explode FIX to expand it to about twice its volume. The 
individual triangles of tlIe ellipse becallle visible with large gaps between them, giving 
the volume a delicate tiO\ver appearance. He then used t.he "Snapshot" command to 
save the half-exploded volume as a new object.. By adding a green stem to the "flower" 
in the Detail editor, he was able to create a very effective plant model. 
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Chapter 7 

The Action Editor 

The Action editor is a close partner of the Stage editor. In fact, t here is nothing that 
can be done in Stage that can't be done from Action other than editing paths. \Vhat 
Action allows you to do is define where your actors (lights, camera. and objects) are 
positioned in e\"ery frame of your animation. The Stage is very convenient since it 
alluws interactive manipulation of your world. but complete contrul is provided from 
Action. 

The Action editor has a display unlike any other of Imagine's editors. Instead of 
showing a graphic representation of your world as in Stage, it instead shows a timeline 
of your world, identifying the actors and their position. alignment, scale, and FIX 
applied to those actors, as well as the global world parameters in each frame. These 
timelines completely define what your scene will look like. You can think of the Stage 
as being an interactive way to manipulate some of the information in the timelines. 

7.1 Time Line Display 

The timeline display is very straightforward. The camera and every object and light in 
thc scem~ each have a horizontal row containing seven subrows. The vertical columns 
represcnt tilllC. as measured by frame numbers. The total number of frames in your 
animation is shown in t he small gadget in the upper left of the screen. The default 
number of frames is just one: a single still frame. To make an animation, just enter a 
new number in the "# of frames" gadget. The most Humber of frames you can have is 
9,999, which is probably a hundred times longer than most animations you will ever 
make. 

If there <Ire many actors, they might continue on downwards off of the screen. You 
can usc the large scroll bar on the right hand side of the screen to view any section of 
the list of actors you like. You can similarly scroll through frames that extend off of 
the screen by using the horizontal scrollbar on the bottom of the screen. 

The subrows represent different parameters of the object, such as its location 
and orientation in the world and what the filename of the object is. A complete 
explanation of each subrow is found in next sectiulls. but here is a quick summary of 
what the subrows represent. 

Actor Specifics what the actor represents, either by naming the ubject's filename or 
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IHC (on Lilt or: n 0 
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Add Delete Rena"e Info Cancel 

Figure 7.1: A view of the Action display for an example animation 

light source information. Also controls object morphing and Cycle objects. The 
camera has an Actor subrow, but you cannot add a timeline to it. (Page 101) 

Position Specifics the actor's position in time, either by key positions or paths. 
(Page 106) 

Alignment Specifies the actor's orientation, either by keys, paths, or tracking to 
other objects. (Page 109) 

Size Specifies the actor's size by keys. (Page 111) 

Hinge Defines another object which is used to modify the path the actor takes when 
it moves between key positions. (Page 106) 

F IX Adds a special function to an object, like explosions or rippling. There are two 
subrows so you can add more than one FIX simultaneously. (Page 112) 

A tvpicRI view of an Action screen is shown in Figure 7.1. The vertical columns 
rq>H'sc'llt frallles. Each of the sllbrows call extcnd across OllC or more of these frames, 
ddinillg OllC of the actor's attributes fur that range of frames. All animation of a car 
llw\'ing down a road for 2() frames might haw~ an object cleverly called cur. If the car 
cntcred the allimation ill frame 1 alld left the animation in frame 20. there would 1)(' 
a bar in the "Acto]''' subrmv in the car's row. strctching frOlll the cuiullm represclltillg 
frallle 1 to the column rcprCsclltillg frarnc 20. The hal' tells IllIaginc that thfTP is 
illdccd an object that should be ill the world frolll frallle 1 to frallle 20. and also tells 
Illlagine what the filenamc of the car ohject is. If ~'ou were rcndering a sillglc still 
frame. the subrows \vould all jllSt haH' stnbhy. one c()lumn wide hal'S. 
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These bars graphically represent how and when information such as the position 
or orientation of actors arc defined. The specific information that these bars represent 
(such as what the actual filename of the car object is) can be modified very easily. 
The Action editor has certain modes (all accessible from the Functions menu) which 
will edit. add. delete, and even rename actors and their timelines. The default Illode, 
"Info," will pop up a requester for any timciinc that is clicked on. The requester lets 
you inspect and modify all of the parameters that the timeline defines, including the 
start and stop frame numbers of the timelim' itself. 

Different varieties of timelines arc shown in different colors to retied the different 
types of information they represent. Even in the same subrow there are sometimes 
different color timelines to represent different methods of determining an object's 
configuration. For example, a timeline that determines the object's position by keys 
is colored green, whereas a yellow bar represents the position when it is specified by 
a path. Don't worry too much about remembering what color stands for what; you 
can always click on a bar in "Info" mode to see what the bar stands for. If all of the 
bars were the same color, it would be hard to distinguish the individual bars from 
this big spaghetti pile of monochrome boxes. This way we still have a spaghetti pile, 
but at least we can see the individual noodles quickly and easily. 

The detailed information that each of these different color bars contain is described 
in the next sections, but this is a quick guide to the different bar t.vpes: 

Red Actor, cither an object filename or lightsource parameters 

Orange Actor, representing a morphing object 

Neon Green Position. defined by keys 

Yellow Position, defined by a spline path 

Blue Aligmnent, defined by keys 

Aqua Aligllment, defined by a path the object is following 

Light Blue Alignment, defined by a ""track" 

Purple Siz;e, defined by keys 

Pink Hinges 

Blue FIX 

The basic commands from the Functions Illenu all act on all of these bars the 
same way. You can create a new bar by entering '-Add" mode. Position the cursor 
in the subrow and frame number where you want the bar to start, and click the left 
mouse button. Imagine will print something like "Start Frame is 4, choose ending 
frame," In the same 8v.bro1U click on the column representing the ending frame of the 
bar. If the subrow you are in allows different types of bars (like the option of using 
keys or paths for detcnnining position) a requester will pop up asking you to choose 
between the different types of bars. For subrows with only one type of bar in them 

What a wcird 
(k~criptiml.. 
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(like the actor 1>ar,)no requester will appear and the default type will be used. In 
either case, another requester will appear, representing the detailed information that 
bar represents, such as the actor information specifying the object's filename. This is 
the same requester that "Info" displays; Imagine assumes that you want to enter the 
particular information tIl(' lW\\' bar represents immediately after you create it. You 
can always change the iuforlllation later with the "Info" command again. 

If you start adding a new bar but want to cancel the addition (because you screwed 
lip, or lost track of what you are adding) you can us(' the menu option "Cancel Add" 
to stop the addition. 

You can also add n{'w actors to the world by adding a new '"Actor" bar in the row 
with an object named (new), which is always found at the end of the object list. 

It is simple to delete timelines. Enter "Delete" mode and click on the bar you 
don't want anymore. Boom, the timeline disappears. You can also delete entire 
objects by clicking on their name at the far left, which erases all six of the subrows 
and removes the object completely from the world. 

The "Rename" mode acts just like the "Rename" option from the Stage Editor. 
The name of an object does not necessarily have to be the filename of the object, it 
can be set to whatever name is lllOst convenient or descriptive. This makes naming 
multiple copies of an object with more descriptive names easier. Two or more objects 
with the same name will alltornatically numbered, so you will get names like CAR 
and CAR. 2. To rename an ohject, enter "Rename" mode and click on the name of 
the object on the far left. 

VVhen you have a lot of actors, sometimes the display can get a little confusing. 
YOll can use the "Find" command to find a specific actor if you know its name. 
"Sort" will sort the actors in alphabetical order. This is more useful then you might 
think. When you are positioning objects in the Stage editor, sometimes you want 
to reorder the actors so that the objects you are manipulating are rendered in the 
preview window first; you don't want to wait for the other objects to render. If YOll 

rename your objects from something like CAR to AAACAR then use "Sort" you'll 
place the object first in the list of actors, and it will render in the preview window 
before anything elsc. vVhen you have many complex objects, this can be a great 
timesaver when you arc making frequent adjustments to your scene. 

7.2 Keys 

The three types timelines representing position, alignment, and scaling share one 
convenient way of defining the object's orientation. They all can be defined by keys. 
By defining the starting position of an object in one frame and the ending position 
in another frame. Imagine can smoothly move the object from one point to the other 
in the inbetwcen frames. 

Keys show up clearly in the Action editor. For example, position keys are shown 
by green bars which extend over the frames they are keying. The keyframe the bar 
represents is the last frame of the bar. The rest of the bar shows which frames the 
position or whatever is being interpolated over. If there is no position bar for a 
particular frame, the position of the object is determined by the position in the last 
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frame which the object had a position defined. For example, if an airplane has a 
key for one position in frame 1 and a key for another position in frame 40, you will 
see two bars in the position subrow. The first key will be only a small red block, 
beginning and ending on frame 1. This bar says "OIl frame 1, the object ends up in 
this position." The second bar would extend from frame 2 to fraIllelO. and would 
contain the final position of the airplane. This frame says "At frame :lO, t he object 
ends lip at this position. From frames 2 :~9. the object's positioll should he smoothly 
interpolated." 

Key fromes are determined by the last f,.ame of a position, alignment, 0,. size bar! 

To make an object like a tree st.ay in une place over time, you CaIl just add a 
one-frame bar in frame 1. In future frames, there is no bar to tell Imagine where to 
place the object, so it goes back to the last known position (defined in frame 1) and 
uses that. Thus, the object stays in place for the duration of the animation. 

To "teleport" objects (make them change position by suddenly jumping from one 
place to another), just add one-frame-wide bars. For example, a one frame bar in 
frame 1 defining one position and a second one frame wide bar in frame 20 defining 
another position will create an animat.ion of an object that sta.vs in om' place for 
frames 1 19, and suddenly jumps to a second position and sta~·s t.here fur frames 
2040. 

If there is no position bar in frame 1, Imagine sets the position to O'(J.(J. Similarly, 
t he default alignment is straight and size is :~2.0 (the default axis size in Detail.) 
You almost always want to define a starting position, alignment, and size, or you can 
easily confuse yourself (especially when you can't figure out why your object is stnck 
at the origin.) 

When you usc the Stage editor's "Position Bar," "Alignment Bar," or "Size Bar" 
commands, the timclines arc modified in one of three ways. If a key already exists for 
that frame (a bar ends on that frame,) the key position, alignment, or size for that 
key is replaced with the object's nc\v positioll, alignment, or size. If a har doesn't 
exist, a llew bar will be made with the end of the bar in the CUlTCllt frame and the 
beginnillg of the bar extending back to the frame after the last frame containing a 
bar. If a har passes through the currcllt frame, that bar's beginlling is moved to the 
frallll' after t he current franle, and a J]ew bar is added ending OJ] the current franlc 
alld extending back to the frame after the last frame containing a bar. 

Keys are important, and using the "Positioll Bar." -'Alignment Bar," and "Size 
Bar" commands from Stage combined with manual editing from the Action editor 
you can produce any key motion you like. 

7.3 Actors 

A very straightfor\vard subrow for every object defiIles exactly what object (the spe­
cific filename) is used to represent the actor when the scene is rendered. The object 
is usually an object you saved from the Detail editor, but it could also be a Cycle 
object. If there is no timeline for any particular frame, that Actor will not be renden:d 
for that frame! If the subrow is describes a normal object (as opposed to a light 
or the Global actor) when you nse "Inf()" to display the specific infonnatio]) in the 

By thp way. kcyfmmrs 
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Object File Info 
Start FraMe 1 End FraMe 58 

FilenaMe solid:objects/aMigasphere.iob 
NUMber of cycles to perforM 8.8888 
Initial cycle phase (8.8 .. 1.8) 8.8888 

Reverse cycle Motion 
Transition fraMe count 8 

OK Cancel 

Figme 7.2: The ~tandard actor information req11ester 

"Actor" ~llbrow, you are ShOWll it requester like the one in Figure 7.2. The gadgets 
in the rcq11cster allow you to inspect or even change the information contained in the 
sllbrow. To change a value, just click on the gadget, edit the number or text, then 
hit return. 

The three gadgets on the top of the requc~ter are the most commonly used. The 
"Start Frame" allows you to change the ~tarting frame of the Actor timeline, and 
"End Frame" sets the ending frame. By setting thc~c gadgd~ Y011 can move timeliTlc~ 
and stretch and shrink their durations. 

The most important gadget i~ labeled "Filenanw" and determines exactly what 
object the actor rcpre~('nts. The name includes the absolute path of the file, which 
is actually somethillg of a pain; if you move your obj('cts into a new directory, you 
have to change the path in thi~ yariable; sharing projects v;ith other people can be 
difficult if YOll don't have the same directory ~tructure. 

\Vhen you load an object from the Stage editor, the filename you select for the 
object i~ placed in this timeline. The object can also be a spline path object, which 
can be used to defiuc tIl(' p()~ition of other object~ (Sec page 108), though the path 
itself is not rendered. 

7.3.1 Using Cycle Objects 

Cycle objects can also be used as actors. \Vhen their filename is specified in the 
"Filename" gadget, cycle objects are added to the scene just like normal objects. 
Unlike normal objects, they will change their ~hape with time, which is the whole 
point of llsing them. 

You can control the Wet\" YUllr cycle behaves from the Action editor. The "Number 
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of cycles to perforlIl" gadget nmtrols how Illany times the c.vclc \vill repeat during the 
frames specified (the \vidth of the bar.) If yon set this number to l.(), the cycle will 
repeat exactly onc(' dlll'ing the range of frames. If set to 0.0 (the defa1llt) the cyclf' 

objcct \villllot animate at all and just show its initial configuratioll fur all frallles. A 
valuc of 2.0 will repeat the cycle twice during the fralIles specified by the bar. and 
it value of 0.;; will make thc cycle perform the first. ha~t' of its cycle. The nlllnJ)('r of 
frames you specified the c\'c1c to have in the Cvcle editor is completely independent 
fr011l the nlllnber of frames ~'ou specify the object to animate over. 

Tht' starting phase of the cycle can 1)(' set \vith the second gadget. This allows 
you to specify \vhcre ill t he "loop" you want the cycle anilllation to start. 1\ or III ally 

you want to start with the beginning of the cycle, so this phase would hf' 0.0. If you 
wanted to start halfway tlmmgh the cycle, you \vould set this value to 0.;;. 

A final gadget is a simple on/off button. "Reverse cycle motion" will llIake the 

animated cycle animat.e backwILnis in time, so Y01l could make your clock J'111l in reverse 
or whatever. 

7.3.2 Morphing 

011(' of the ad vall ('cd abilities of Imagine is called "lllorph." This is an incredibly 

powerful function that allmys you to smoothly c11ange one object into anuther u\'er a 
period of time. You might ha\,(' t\VO versions of an object, like a bird \vith its wings 

up and another cupy uf' the bird wit.h its \vings down. I\lorph could smoothly cbange 
one bird into the other and back, creating a single bird that flaps its \vings! This is a 
different effect frolll t he animation cycle objects provide, since the wings arc integral 
parts of the object. not separate objects that arc just rotating to make the flap. 

Not only docs the physical shape of the object change over time, but the attributes, 

tl'xtnres and br1ls1lltlaps can also change. If you take an object with a green-paint 
attribute. you ('ould lllorph that object into another COp\' of the same' object wit.h 

a chrome attribute. On~r a period of frames. the green paint \vould change into 

chrome, slmvl~' and sllloothly! This is especially effective \vith textmes, since all of 
the parameters of the tcxtllres ('an change frUlll ont' \'alue to another. You could set 
up all object with a Chc('ks texture with slllall checks. By morphing that ohject into 
a copy of' the samc object with big checks, you ('ould ha\'C the checks "expand" ill 
tilllC. You can onl.v nHll'Ph the a texture to allothcr versioll of itself. so ~'011 ('<Ill play 
with the check size'. but YOll call't make Chc('ks gradually become vVood. 

Bruslllnaps can challge their positions alld sizes in a similar manner, so Y011 call 
have an image shrink, move, or spin in time. If you use two different brushmaps on 
the two objects, the images will not morph or crossfade. The first image will be shown 
through the entire morph, and will be suddenly replaced with the second brushmap 
at the end of the morpho Luckily, you ran use an animated brush. If you want the 
actual brushrnap ilnage to morph as well, you might want to look into using DPaint 

IV's picture morphing. 

.l\lorphing can produce some great effects, but. unfortunately it won't work with 
every pair of objects. The algorithm Imagine uses to change the shape of the morphed 
object in time is very straightforward; it t.akes each point. in the object and linearly 

interpolates that point's position in time, using the starting and ending points from 

The indepcndence of 
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the two objects that make up the starting and ending object configurations. This 
means that not only do the objects have to have the same number of points in them, 
but they must also have the same structure; they must have the same number of 
edges and faces in the same configuration. There are really only two practical ways 
to get objects in this special configuration. 

The easiest \va:\! to make two objects that you can morph is to build the first object 
normally. To make the second object, drag the points in the first object to the new 
shape by picking points and manipulating them, or using magnetism and dragging 
the points around. As long as you do not add or delete points, edges, or faces, your 
two objects will have the correct configuration for morphing from onc to the other. 

Another way of making bvo objects with the correct confignration for morphing 
is to use the Forms editor. If you make an object in Forms, you arc only dragging 
the points that define the shape around and not actually adding or deleting new 
points, edges, or faces . .1\1 ake any two objects using the same nmnbcT of "Points" and 

"Slices" when 1Lsing "New" to initially make the objects. As long as you don't add 
or delete points alld slices, any two objects created with these same paramders will 
lllorph-compati hIe. 

Two sets of grouped objects will not morph the \vay you expect; the positions of 
the objects do not change uver time, until suddenly the configuratioll will change to 
the final position for the last frame only. If .you want to move objects relative to each 
other like this (regardless of whether yon wallt the surfaces or shapes of the individual 
objects to change as well) usc the Cycle editor to make a cycle; this is e:r;actly what 
Cycle is designed for. 

Cycle objects will morph, which allows an incredible amount of control over your 
animations, especially character animation. Not only will the individual objccts that 
make up the cycle object lllorph their shape, but t he actual cycle motion itself will 
change from OIlP type to another. 

.1\lorphing is SOlIle\vhat tricky, but well \vorth experimenting with. The toughest 
part is making two objects which have the proper relationship to let Imagine morph 
their shapes. t:sillg the two methods described previously (point dragging and Forms,) 
YOl! can usnally create the transition you arc looking for. 

It is pretty casy to actually set up a morph in Action. Add your first ubject as a 
timcline spanning one or more frames. Add the secolld object starting in the frame 
immediately after the first, extending for two or more frames (depending on how long 
you want the morph to take.) Enter the number of frames you want the morph to 
take in the "Transition frame count" gadget (this is usually equal to the width of the 
second bar minus one.) The frames where the object is being morphed will show up 
as orange on the timeline instead of the standard red. 

For example, if you want an animation of an object morphing from one object in 
frame one, and ending up as a second object in frame 10, you would add the first 
object as a one-frame-wide bar at frame one, and the second object as a nine-frame­
wide bar from frame 2 to frame 10. You would enter "8" as the "Transition frame 
count" since the morph takes place over the eight frames 2-9. 
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start FraMe 1 End FraMe 

Red 
Green 

Blue 

>c: Spher i cal 
Cylindrical 
Conical 
Cast Shadows 
DiMinish Intensity 

Intensity 255.881 
Intensity 25 .881 
Intensity 255.888 

Transition fraMe count 8 

OK Cancel 

Figure 7.3: The inforlllation reqnest.er for a light 

7.3.3 Lights 

10,") 

1 

Lights aren't specified like an object that was created in the Detail, Cycle, or Forms 
editors. Instead of the timcline specifying a filename, its reqnester defines the at­
tributes of the light instead. The standard "Info" requester for a lightsource is shown 
in Figure 7.3. Like the normal Actor requester, you can change the starting and 
ending frames for the light in the "Start Frame" and "End Frame" gadgets. 

Lights give you a lot of control over their effect on the scene. There are three 
different ways to define the direction the light shines. The most common type of 
light is "Spherical" which means that the light emits light in all directions eqnally, 
like it lamp without a shade. "Cylindrical" is like a spotlight; it casts a beRm ill one 
direction over a lIarrow spot. "Conical-- is like a flashlight; it is also directionaL but 
the beam spreads out as it travels, so the bealll gets wider far away. You call click 
on the appropriate gadget to define any of the three types of lights. The Size sulm)\\" 
of a light defines the angle and distance that a cylindrical or conical light will emit 
light. and t.he Alignment subrow controls t.he directioll the light is pointed. 

Another optioll is "Cast shadows." You han~ the option of making a light cast SCI page 111 for size 

shadows ur not. It might seem silly at first to add a light that doesn't cast a shadow, conim/ of lights. 

but they can be ver.v useful when yon arc just trying to get light onto objects so t.hey 
can be seen as opposed to trying to model a realistic lighting setup. Shadows aT(~ only 

rendered in trace mode! Shadows also take a lot of time to compnte, and rendering 
times can increase dramatically when you have one or more shadow-casting lights. 

One last option lets yon make the light diminish in intensity with distance. A 
lamp in the real world will be less bright the further you get. away from it; the light 
intcllsit.y drops off the further you get away. By selecting the "Diminish Intensit:v" 
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flag. vou can make your lights()lll'cCS act this way. If you are modeling something like 
sunlight, you probably do Ilut want to usc this option. Real-life sputlights also do not 
really diminish their intensity \vith distance. 

You can challge the intensity and color of the light that is emitted by using the 
three intensity gadgets. By entering a value into each of the red, green, and blue 
gadgets, you can change the color and intensity of the lightsource. The default of 
RGB= (2GG,2Gj,2jj) works very well for most purpuscs. To make a yellow light, you 
might change the values to (255,255,100). It is often difficl1.1t to predirt the results of 

1uling colo'l'ed lights in a ScrIU'. Imagine handles colored lights accurately and v;ith no 
difficulty, but us mere humans ban> llIuch less color intuition than yuu might think. 
Quick: what would you sec if you shined it blue-green light on a yellcJ\\' object'11 

If \'OU experiment with colored lights. you'll notice that you can mix thelll with 
other lights; a red, a green. and a blu(' light shined on a white object \vill return a 
white color. though the slight differences in angles will cause interesting colm fringes. 

You call also change intensity just by scaling the values in the Intensity gadgets. 
An RGB value of (128,128,128) would be half as intense as (255,255,255). You can 
also make your light brighter than the default of 2G5. \vhich produces very bright 
results like the noontirnc sun (shadows become vcry deep, too.) If you crank the 
values higb enough (like 3000, 2000, 500), you can really wash out your scene as if it 
\\'(']'(' lit with nuclear weapons as opposed to simple lamps. 

7.3.4 Axes (Tracks) 

You can also add lone axes to ,VUllr world. mostly for making .. tracks." Axes have a 
very simple "Info" requester that lets you define the starting and ending frames of 
the track and nothing else. 

7.4 Position and Hinge 

The next subrow defines the pusit ion of the object in the world. The standard Illethod 
of defiuing positions is by the llse uf ke:vs, but there are a couple uf alternative ways 
to define your object's position. 

Onc alternative still 11ses kcvs to define the starting and ending pusitiolls of your 
object on two different frallles. The linear interpolation that Imagille uses for keys 
sometimes just isn't "liquid" enough to make t.he motioIl look smooth. Sudden accel­
erations and sharp turns at each key just makes an artificial fccl as the object bips 
<1l'Ol1nd in straight lines like a ball in an Ollt. of control pinball galllt'. 

One method for "softening" the ke~'s is to use the "Hingc" subrow. Hinge makes 
your object follow the keys you set up, hut instcad of traveling in a straight line, the 

object takes a curved course. This curve is dcfined by a "Hinge" object, which acts 
like a pivot that thc object moves around. You simply add a "Hinge" subrow for the 
frames which you want to curve the object's motion (usually the same frames you are 
keyframing thc position ovcr) and enter the name of the hinge object in the rcquester. 

1 The object would be a pale greell. Just accept it. 
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x 
o-x 

1 2 
3 Start Position: o 

End Position: • 
Hinge Position: 

Object Path: 

Figure 7.4: Paths an object follows with different hinges 

You can think of the hinge object as a center of rotation for your keyframed object 
to move around. Imagine knows where the object starts and where it has to end up, 
and creates a length of "rope" that it ties to the object. To get from one key to the 
other, the "rope" is taken in or let out as the object attached to the rope swings 
around the hinge. What actually happens is Imagine has the object follow the path 
an ellipse as defined by the starting and ending points, using the hinge object position 
as a focus of the ellipse. 

Three examples are shown in Figure 7.4. In the first one, the hinge is equidistant 
from the starting and ending positions, and the object will follmv a circular arc using 
the hinge as the center of the circle. The second example shows the hinge directly 
between the starting and ending positions. The object will still follow a straight 
line, since the ellipse defined by the hinge is flattened out into invisibility. The third 
example shows an asymmetrical hinge. The ellipse defined by the hinge is much 
cur·vier at the beginning of the path since it is closer to the hinge. A good rule of 
thumb is that the further the hinge is away from the points, the less effect it will have 
on the path. The exception is when the hinge is directly between the two points, 
when the object travels an ellipse so stretched out it is a straight line. 

Hinges arc a bit strange, but trivial to lise once you understand them. A more 
common way to get curved motion is by using spline paths to define the position of 

the object. 

7.4.1 Paths 

You can use spline paths to define the position of your objects in time; in fact, this is 
their main use. You can add your spline path to the world as a separate actor than 
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Follow Path Info 
Start FraMe 1 End FraMe 58 

Path NaMe ORBITPRTH 

(De)Acceleration fraMes 8 
Starting speed (units/fraMe) 8.8888 

(Ac)Deceleration fraMes 8 
Ending speed (units/fraMe) 8.8888 

OK Cancel 

Figure 7.5: The path information requester 

have other actors follow the path. 
Telling all object to follow a path is quite sirnple. Add a suhrow to the actor's 

position for the frarnes \vhere you \vant the path to be follmved. The ''Info'' requester 
shmvn in Figure 7.5 \vill appear. .Just like other tilllclincs. you can change the starting 
awl eliding times of the tirneline \vith the two "Start Frame" <mel "End FraIm;' 

gadgets. 
Tu haw' your objcct foll(y\v the path. simply enter the path's name in the "Path 

l\amc" requester. This nallle is the (Jill' assigned to tllf' actor by from either Stage or 
Action: it is not the filename of the path, it is the' WUlIC shown on the far ldt of one 
of the othcr actor rows. 

\Vhcll an object is assigned to follow a path. it begins at the start of the path in 
the tirst frame. and ends at the cnding framc at the opposite end of tile path (if it is all 

open path) or back at the sLart uf the path (if it is a closed path). The ohject tran'ls 
smoothly between the starting and ending positions during the inbetween frames. 
I Illaginc \vill happily let you have several objects follm\· the same path at the same 
time, and each object is independently controllable. 

Sometimes the closed path can be annoying since the starting and ending positions 
are exactly the same. If you want the object to loop around more than once (or you 
are looping an animation) the object will appear to "stutter" as it will be in the same 
place for two subsequent frames. Also, getting an object to travel only part of a path 
or start in the middle of the path is difficult. You can solve all of these problems by 
adding another actor to your scene. Add the path subrow to this actor for the proper 
frames, but only have an actor subrow for the frames in the path you want to use. You 
can use several actor rows for one object, just don't have an actor bar in more than 
one of the rows during the same frame. You can make the object follow a closed path 
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for all but one frame, then use a second bar to make it follow the same path a second 
time, eliminating the stuttering. To use just part of a path, just "abort" early and 
use the second actor. This is a semi-advanced technique, and is just a workaround 
for some of the limitations in using paths. 

Since an object assigned to a path travels tIl(' length of the path exactly once 
during the time you've defined, you have to add multiple copies of the path if you 
want to rnake several revolutions of a clospd path. 

The velocity of the object along the path is constant. (Well, not really. that·s 
what the next section is about, but this is just a transition sentence that assumes you 
don't know that yet, right?) You can compute the velocity of the object by using the 
"Show Path Length" command from the Stage editor, and dividing by the number of 
frames it takes for the object to move along the path. 

7.4.2 Acceleration and Deceleration 

Making an object follow a path gives it a smooth trail to follow, but if the speed of 
the object is constant the motion can look artificial. All F16 in a dogfight follows a 
complex twisting trail that can be easil:v defined by spline paths, but the F16 certainl:,>' 
doesn't travel at a constant speed. A car turning into a driveway will slow as it tmns. 
(Or maybe not. depending on how good you are at modeling a collision with a garage.) 

Imagine allows you to accelerate and decelerate your object as it travels along a 
path. Specifically, you can spcci{y the starting speed of an object (in the first frame), 
the number of frames the object can accelerate over, the final velocity of the object 
in the last frame, and the number of frames the object can decelerate over.2 Imagine 
will set the speed of the object based on the path length, the number of frames the 
path is defined over, and those fonr acceleration parameters. 

Imagine's only real decision is to pick the "cruising" speed of the object for the 
frames between the acceleration and deceleration frames. It chooses this speed based 
on the requirement that the object has to start and end at the specified positions and 
times. Sometimes the result isn't apparently obvious: if you have a 10 unit path to 
twvel over 10 fralllcs, specify an initial velucity of 2 units/frame, a final velocit.y of 
2 uuits/frame. 2 frames of acceleration and 2 frames of deceleration, what happens? 
The object will start off fast, actually slow down for its "cruise" in the middle of the 
path, then speed up again. 

7.5 Alignment 

The alignment subrow control the orientation of your object. There are three different 
methods for defining alignment of objects. 

21 know, I know, there is no such thing as deceleration, only acceleration in the oth('r direction. 
Believe it or not I have a degree in physics from MIT, which is probably why hn making this long 
footnotf' so pf'oplf' will realize that I know something about Newtonian motioll and rill not just a 
b011chead \\"110 docsn't know the differcnce bel\\,('('11 \'clocity and a potato. 

Path length is 
discussed on page .95. 
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7.5.1 Keys 

Alignment keys are \vell explained ill Section 7.2 011 page IOO. \Vhell the alignment 
of an object is defined by a key, the color of the har is blue. 

The one problem YOll call run into \vhen using keys for alignnlent is the same 
problem that is described witil cycle ohjects in Section S.3 on page 80. If vuu want 
to rutate an object it full :3GO degrees, you just make a key \vith the object at () 
dcgn'('s. a second kev with the object at 180 degrees, and a third key with the object. 
at () degrees, right? \Vell. \ve l'lm into a problem: which way docs Imagine choose to 
rotate tllC ()hject? It might not rotate the object clockwise from 0 degrees to 1RO, but 

couuterclockwise from 1 RO to O. Imagine ahvays takes the "shortest" rotation it can. 
lmt \vhell both directiuns arc equally short, irnagine has tu decide \vhich direction to 
rotate. It turns out that Imagine lIsually dues the right thing \vl1('11 yuu lise three 

keys like this, but you could still have problems if you accidentally make the second 

key 179.9 degrees instead of 180 degrees. In this case, Imagine will rotate the object 

one \vay then bacbvards. 
The solution to this problem (if it turns up) is to simply usc fom keys and not 

three. To rotate an object 360 degrees over 12 frames, don't make a 0 degree key 

at framc 1, a 180 degree frarne at frame 7. and another 0 degree key at frame 13. 
Illstead, make a () degree key at frame 1. a 120 degree key at frame S. a 24() degree 
key at frame 9, and a 0 degree key at frame 1:3. By using the extra key when you arc 

in d01lbt, you can never go wrung. 

7.5.2 Tracking 

Another method of defining the orientation of an actor is to have the actur "track" 
anuther object. III each frame. Imagine will rotate the actor so that it its Y axis 

points directly at the track object. You c01lld usc this to keep the camera continually 
pointed at an object. have a "follow" spotlight.. or have an antiaircraft gun track a 7(i7 
as comes in for a landing. Tracks are ver~' quick and easy to use. The most COlllmon 
use of ··tracking" is tu align the camera, since it is automatic and requires no thought 
on your part to keep the scene centered on t he object you want. \Vhen the camera 
has been defined to track an object, you can 1lpdate the camera's alignlilent when 
you move it in stage by llsing the "Camera (Re)track" command. 

One further coutrul lets you rotate the object (or camera) as it points at the 
tracking object. (The camera is pointed at the track, but is it rightsideup, un its side. 
or \vhat?) The t.\VO gadgets in the "Info" requester for tracking alignment let you set 

the initial and final Y rotation angle. The angle is interpolated from the start of the 
track timcline to the end frame, so a value of 360.0 will smoothly spin the object or 
camera exactly one revolution the way around during the frames the alignment track 
is specified for. 

7.5.3 Path Alignment 

A final method of setting object orientation is only an option when you are having 

the object follow a path. (See page 108.) Most times when an ohject like an airplane 
is traveling along a path, you want the object to stay pointed along its direction of 
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7.6. SIZE 
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Figure 7.6: Size definition of conical and cylindrical lights 
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motion. (If an airplane heading North starts moving East, you can be certain it's 
t urned in that direction and moving forward, as opposed to still facing North and 
moving sideways.) The "Align to Path" timeline lets you make your object use the 
path it is following to determine its orientation; the Y axis of your object will always 
be pointed in the direction of motion .. Most of the time when you use paths to define 
motion, you want to use path a lignment. 

One option that you can set in the "Info" requester is the "Keep Y Horizontal" 
gadget. This allows you to keep your object level , as opposed to pitching up and 
down if your path climbs or drops. A helicopter climbing into the air docs not tilt 
back; it stays level , though it still points in the horizontal direction of motion. 

7.6 Size 

The definition of the size of an actor is extremely straightforward, since it can only 
be defined by keys. A description of how the keys are defined is in Section 7.2 on 
page 100. vVhen you add a size bar, it will be colored purple. 

Lights (defined from the Actor subrow) can be affected by the size subrow. Cylin­
drical and conical lights use the size subrow to set the width of the lightbeam and 
the distance the beam travels. 

Figure 7.6 shows the two light types that are affected by the size subrow. For a 
cylindrical light (a spotlight), the Y size of the light determines the distance the light 
travels; beyond this distance the light will not show up. Often , I just this number to 
a very large value to get light that travels for an "infinite" distance. The X size sets 
the radius of the spot itself, so you can usc a small X size to get a laser-beam thin 

For liqht emitting 
objects, the size of the 
object's axis acts just 
like the size 811brow. 



Morphing is described 
on pagr l(U. 
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spot of light. You can use an enormous X size to illuminate everything with parallel 
light (coming from the same direction) like sunlight in space. 

Conical lights also use the Y size to determine the distance the light travels. The 
X axis determines the size of the spot at the VeT?) cnd of the distance the light tmvels. 

The cone angle is really dctcrmilwd by the ratio of X/Yo 

7.7 Special FIX 

F/X are a very special actor attribute. F/X will actually perform a complex operation 
on your actor over tillIe, like explode it into its component triangles or automatically 
"squash" it like a basket ball. 

F /X arc added for a period of frames, during which the effect will appear on your 
object. You can Rdd more than one F /X simultaneously by using the second F /X 
channel during the same frames as the first one. 

The different F/X are described in Appendix E on page 179. They are very 
powerful effects, and are a lot of fun to play with. One cautioll: try not to o\"(~ruse 
F / X: t hey are tools that should be used \v here appropriate. Exploding logos get very 
horing very fast! A better approach is to use standard object creation and layout to 
make your scenes exciting, lIsing F/X as a supplement, not R replacelllent, to your 
creativit.v. 

It is occasionally useful to manipulate an object in the Detail editor in the same 
shape as it is in the process of being exploded, squashed, or whatever. The Stage 
command "Snapshot" described on page 96 is designed for exactly this purpose. 

7.8 Global 

Th('r(' are lllany pararneters that can affect the way your scene if; rendered. An area 
where t.here is no object or ground shows the "sky," which can be set to be diflerent 
colors. You might have a hrusluwl]) ~'ou \vant all of the objects in a sceu(' to reflect. 
YOl! can even add fog to yonr world. All of these parameters are controlled from the 
Globals actor. 

Globals is obviously a special actor in Action. It has its own row, but adding 
a position, alignment, hinge, or F/X subrow to Globals is meaningless. The real 
parameters are all represented hy the Global actor timelinc. By entering "Info" mode 
Rnd clicking on the Global actor sllbrmv. you can edit all of the globRI parameters. 

The reason that Global has a timeline instead of just a single requester in the 
Project editor is that you can actnally ha\'e the glohal parameters change in time. If 
you want to fade the sky from violet to blue over the course of several frames, you 
can easily make the glohal parameters morph! .Just like normal objects, the global 
parameters can be rnorphed in time . .Just nse "Add" mode and add a new globals 
actor for the frames yon want to morph over. The "Info" requester has a gadget 
for a "Transition Frame Count" just like normal morphed objects. The interpolated 
frames will have all of the global parameters smoothly moving from the beginning to 
the end values. 
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7.B. GLOBAL 

Start rraMe 1 

Global Brush NaMe 

Globals Info 
End rraMe 1 

"ax Seq, I 

Backdrop Picture "ax Seq, I 

RMbient R 1.811 Horizon R 1.888 +Zenith R 8.818 -Zenith R 8.188 
RMbient G 8.811 Horizon G 1.881 +Zenith G 1.888 -Zenith G 1.181 
RMbient B 1.111 Horizon B 8.818 +Zenith B 1.188 -Zenith B 1.881 
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OK 
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Sky Blending 8 
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Figure 7.7: The Global Requester in Action 
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Lighting is an important part of scene design, but no matter how many lights you use, 
it is difficult to really reproduce "real world" lighting. Shadows in the real world are 
never black; there is always extra diffuse light that allows you to see some detail in 
the shadows. This "ambient" light is difficult to model3 but Imagine can approximate 
this diffuse lighting by adding an "ambient light" term. This lights every surface of 
the scene (usually by a small amount) to keep shadows from being pure black. 

Ambient light is set in the Globals requester with the three "ambient light" 
intensity gadgets. You can choose the intensity, but I suggest using a small value 
like 10,10,10. If you use too much ambient light, your scene will lack color definition, 
like a vacation picture you get ruined by a cheesy one-hour-photo place. Values as 
high as 50 are sometimes safe, but only rarely do I have to raise the value that much. 
Colored ambient light is also usually not a good idea, though you might use it in 
something like an underwater scene where the ambient light really is tinted a certain 
color. 

7.8.2 Sky and Stars 

You can define the "sky" color of your world very easily. This color is shown in the 
background of your scene, and reflective and transparent objects will also show the 
sky properly reflected or transmitted through an object. 

You can set the sky colors very easily by changing the values in the Global re-

3Though it is possible; it is done with a method called radiosity that is found in very high end 
renderers. It, unfortunately, is so slow it makes ray tracing feel like real-time animation. 

You can actually use 
ambient light to make 
a cartoony feel to your 
renderings. See 
page 146. 
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quester. There are three separate sky colors you can change. The sky is separated into 
three different bands, based on the how high (what angle) in the sky you are looking 
at. The "Horizon" is the 'vedge of sky that lies (logically) at the horizon (straight 
ahead) and extends up to an angle of 30 degrees. It also extends 30 degrees bPlow the 
horizon (remember you might be able to see through a transparent ground, or you 
might not even have a ground at all.) The wedge of sky extending from 30 degrees 
to DO degrees (straight up) is called "+Zenith." The wedge from -30 degrees to -90 
degrees (straight down) is called "-Zenith." You can assign each wedge a different 
color; most of the time YOll obviously want a blue color for normal sky, or black for a 
nighttime sky or space scene. 

When the differellt wedges have different colors. there obviously has to be a trall­
sition between the colors. Imagille will fade from one sky color to the next over a 
narrow band, but you can make it make a more gradual change if you like. The "Sky 
Blending" gadget allows you to make the transition fairly sudden (using a small value 
like 0) or very gradual (with a large value like 255.) I usually use value of 50, which 
is gradual enough to look natural, but makes enough of a contrast to notice. 

Another gadget is called "Genlock Sky." This on/off gadget allows you to make 
the sky black (so you can composite or genlock other images in the background), but 
it still rendr:rs reflections using the sky colon.; you specify. 

A final option allows you to add stars to the background sk~r. These stars arc 
placed randomly, and look fairly good. Unfortunately, they do not animate well 
(they don't move with the camera in the same way real stars would) and they don't 
show up in reflections or transmissions through objects. The stars are turned on 
by setting the "Star Field Density" to a small value like CUB. You can increase or 
decrease the number of stars by changing the number. 

7.8.3 Fog 

When rendered, Imagine can add the appearance of fog into your world automatically. 
This global fog is similar to object fog; light passing through the world is attenuated as 
it passes though the "atmosphere." Light coming from an object that passes through 
the air on the way to the carnera will show the object's colors clearly if the distance it 
travels is fairly short. A ray tr<\Yeling from a distant object will travel through more 
atmosphere and therefore he attenuated more. 

To make the appearance of fog, Imagine measures the distance that a ray travels 
through the "fog" and then mixes in a certain color with the ray depending on the 
distance the ray traveled. A ray that starts at a yellow object, travels through the 
fog, and enters the camera will start off yellow. If you set the "fog" color to a shade 
of grey, Imagine will add the grey color to this yellow ray depending on the distance 
the ray traveled. If the distance is very long, the yellow will be completely replaced 
with the grey. 

This color that is added to the fog can be any shade, and it might not be obvious 
at first what color it should be. Is a nighttime fog black, white, or grey? I find that a 
slightly greyer version of the sky color works best, so a very dark grey would probably 
work best for a night scene and a blue-white looks good for daytime scenes. 

The amount of fog color added to the ray is dependent on the user-defined "Fog 
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Length" as well as the distance the ray travels through the fog. The longer the fog 
length, the less the fog affects the ray. The fog length is defined as the distance it 
takes for the ray to be reduced to 37% of its original intensity. l\lathematically, the 
final color of the ray is defined by 

where Cj is the final rendered color, C is the "(rue" color that the ray starts otf with 
(wlmt it would return if there is 110 fog). L is the distance the ray traveled through 
the fog. A is the fog length, and F is the color of the fog. 

SOlll(' people will appreciate the above formula, others will be shaking their heads 
saying "Jeez, Steve. just tellmc how to use fog!" Don't worry, if you don't understand 
the funky math, you aren't missing much. 

To use fog, YOll want to set the fog length to the distance at which you want 
things to start visibly disappearing. If you have a street scene with city blocks, and 
you want a light fog in the scene, just ask "How many blocks to I really want to see 
clearly?" If you want the fog to really obscure details of objects two blocks away, set 
lllC fog length to that two-block distall("(~. as measured in Imagine Cnits in the Stage. 
Obiects at that distance will really start fading into the fog: they'll be at :H% of their 
original color. Objects two fog lengths away \vill only appear at 11<;(' of their original 
color. Objects three fog lengths mvay will appear at 5% of their original color and so 
on. An object that is one half of a fog lcngt h away will be about 61 %, of their original 
color, and objects one tenth of a fog length a\vay will be at 90% of their original color. 
Gee, I should have made a table. 

You can also restrict fog to appear at certain altitudes. This can make building a 
cloud layer quick and easy! The fog will start and stop at the altitudes you specify. 
You can have an airplane fly through the cloud layer and break out into the sunshine 
above. Fun! 

To make a global fog, just ellter the global requester and enter in the RGB colurs 
for the fog alld the fog length into the appropriate gadgets. A fog length of zero will 
turn off fog. To make different altitlldc ballds, enter in values for tllf' "Fog Top" and 
"Fug Bottom" in standard Imagine {'llits. If you set hath the "Fog Top" and "Fog 
BottOlJl" to zero, the fog will extend to all of the world at every altitude . 

Fog is ycrv \Trsatile. Even a light aWOllllt ()f fog will really enhance the apparent 
depth of your sccnc. You can really abuse fog in fun ways, too. If you make a dark 
blue-green color fog with a Inoderately short fog length, yuu can make some terrific 
underwater scenes. 

Fog pannneters also morph, so ~'01l can have great fun with chnnging fog pilram­
deI'S. You could have the fog length change m'(:r time, which will slowly make your 
world beCOllH' Hey, murky or clear. By lllorphing the fog altittld('s. you can have a 
fog layer "drop" onto the scene. A rising sun can slowly change the sky colors and 
start burning oft" the fog in your scene. Don't be afraid to use fog, it is a powerful 
effect that is actually pretty easy to use. 

Though fog doesn't take any RAM to render, it docs slow rendering down. Any 
non-zero fog length will make Imagine take abou t 5-10% longer to render scenes (on 
my machine at least.) The effects are usually worth it, but sometimes I design Ill.V 

SCTnc first, test render it, and add fog only fur the final renderings. 

Forgivp thr {ql!otion, I 

just couldll'l Ii (if! 
myself! 
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7.8.4 Background and Reflection Maps 

Creation of realistic scenes is an involved process. One of the more common tricks 
in rendering is to use flat brushmaps to represent the background of your world (like 
a play might use it backdrop of a flat canvas with a landscape painted on it.) Your 
scene is placed over this backdrop. For example, you could 11S(, a picture of something 
like a cloudy sky as a backdrop to a world containing an airplane model. \;\Then 
rendered, the airplane would be superimposed ovcr the sky picture. This option is 
very straightforward alld cas.v to usc. You can even animate the backdrop by using 
the ":l\Iax Seq. NUIllber" gadget to specify multiple frarnes. This uses the same format 

as animated brushlllaps, which is described on pagel? 
The ba.r:kdTOJI pidure m:ust be thr: :'i(],I/IC .'rize (Tf~solution) as the resolution yov. are 

rendering with! This bug (uh, sorry, "absent feature") makes using the backdrop 
picture very annoying when you arc rendering different subprojects at different res­
olutions. There's really no way around this. Also, the backdrop picture is not seen 
through transparent objects, a serious limitation. 

Imagine allows :V011 to usc a brushrnap to help give YOllr world character in a 
s('cond way. A "C; lohal Brush l\ [ap" can be thollght of as representing a view of 
your world behind the camera. This hrushmap is not directly shown by the camera, 
but can really help give ~'(JlIr world character and realislll. It docs this by providing 
reflective objects somethillg to reflect back to the camera. If yuu were rendering a 
d('sk in a room, YOll lIlight have a global brush Illap that showed something as simple 
as a wall with a window in it. When rendered, the chrome desk chair will reflect that 
wall-with-a-willdow view, which makes the entire scene appear more accurate. As 
with the background map, this world reflection map can be animated by setting the 
"Max Seq." gadget to the number of frames in your sequence. 

7.8.5 World Size 

The global actor can have a SliT subrow added to it. This size subrow controls a 
{'cry comple.T and irnpm1ant parameter that Imagim' IIses in its ray tracing algorithm. 
\Vhen ray tracing, Imagine assumes the world lies within a "box" in the Stage editor 
that ranges from ±102.J in X. Y. and Z coordinates. U allY of YOlLr objr:ct8 arc wholly 
01' pa.rtly outside of this volu.me they will not be n:ndcrcd. or will only br: rendeTcd 

pmLllIay when raytmced. Imagine's ray tracing algorithm makes the assumption that 
you\'e placed all of your objects within this imaginary box. 

If YOll design your world too large, .1'011 can change Imagine's default world size to 
ke~p everything inside of the v..orld. If you add a size sl1hrow to the Global actor, the 
X, Y, and Z sizes in the size tirneline will change the size of the "renderable" world. 

You can make your ohjccts too big to fit in your world. but sometimes you can 
make your objects too small. If YOll have very small objects in your world, ray traces 
will work properly, but they may be vcry, vcry slow. A simple crystal ball on a table 
takes about ;30 minutes to render on my A:3000 when the table is about 1500 units 
across. But if I shrink the table and ball down to 15 units, and movc the camera 
to get the e:wct same view, the ray trace takes 5 hours. The output is identical, 
but Imagine's ray tracing algorithm becomes very inefficient when the objects in your 
scene are very small. 
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\Vorld size is tlwn-'fore a balance behvccn keeping scenes small enough to render 
accurately, but large cnuugh to render in a reasonable time. Unfortunately, you can 
waste a lot of timc playing with \vorld size getting things to work. I've found that 
(-'v(-'n when the world size is set manually with the sizc cllamwl. til{' trace timcs can be 
unpr(-'dictable and extremely sensitivc. The method 1 use is to plan Illy scenes to fill 

the default world size (-1024 1024011 each axis) as full.\" as I can. and not to override 
the world size. Once you start adding a size to the \vorld, it can take a lot of hveaking 
to get it to work out. Cnfortunately, cach time you test the size (by rendering) YOll 
have to perforlll a ray trace. a slmv process even at a tiny resolution. The best way to 

avoid having this problem is to t.ry to plan for not having it in the first placc. 

If you set the v;orld size to 0,0.0. Illlagine \vill try to automatically determine 
the best world size. This is ojn'iously very convenient, and most of the timc YOll'll 

want to usc this option. I\Ianually setting world size is therefore more of an advanced 
technique since you can just use the automatic sizing. I have no idea \vhy this iSld the 
default. It·s onl.\'· disadvantage is that it takes I lllagine some amuunt of time (llsually 
a few seconds) to determinc the best world size. 

A final tip: if you want to resize all of tIl(' objects in the \vorld, just pick them all, 
including camera and lights. and scale them. The scene 'will render unchanged, since 
the camera and lights \vill have tlw sallle view of the objects. Textures will scale their 
size parameters as \vell. so the object appearances should be the same. 

7.9 Camera Control 

As discllssed hdore. the camera is just another actor that can Jw positioned and 
aligned like another object. l.) n like normal objects, hmveveL .vou ha\'C s('\'Cral ad­
vanced control options that will have a special effect on the call1era. This advanced 
control is really for very specialized effects; lwqinncT8 can sofely ignore this section! 

\\Then you O\vn a real-life camera. there are many different settings for determining 
aperture. focus, awl focal length. Imagine doesn't have an aperture or focus equivalcnt 

(its camera model is a "]wrf(-'ct" pinhole camera) but it does allow for Illoving the 
focal plane uf the camera to zoom the view or get more of a perspective vie\v . 

Ouc ot lIn uptiull is tu "change the film fiiilc." On TV, the images YUll S(~c arc a fixed 
width to height ratio (l.:n to I). Hut in the movies, you typically see a widcscreen 
image of I.G to 1. and big budget. action movies often arc shot in it "scope" nspect 
ratio (like PanavisionT \]) \vhich arc actually at 2.0 to 1 or more. Though a bit trick:';, 
you call get Imagine to output different aspect ratios to make "widescrecn" movies. 

7.9.1 Focal Length 

A camera works by focusing light on a "focal plane," a position which the lens is 

designed to focus the image. Certain cameras can change their focal length, which 
has the effect of "zooming" the image. This is not the same as positioning the camera 
closer to whatever you are pointing it at, A zoomed image has less perspective to it; 
if you are far away, you are getting almost a flat perspective, whereas if you are right 
next to an object you get a severe perspective. This is used all of the time in movies; 
a camera will use a zoom to give the feeling of action at a distance, but without losing 
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detail. Zooms arc also useful for t.ransitions, since you can use a zoom uut. to give the 
viewer a feel fur the environment. 

Focal length is set in Imagine by thf' camera size. The ratio of the X size to the 
Y C,U1lt'ra size dehncs t hc focal Icngt h of t he camera. If you decrease X or i ll(Te<lSC 
Y. you will zoom In. If you incn'ase X or decrease Y. you will zoom (Jut. If you try 
to make the ratiu of X/Y too large, Imagine will warn you of a very \vide allgle view. 
but will let you continue. 

Fucal ICllgt.h control dehanth' falls illto the reallll of the director: it is a creative 
decision that can add impact to tIlt' \vay you present iIllages to the vie\ver. rve found 
focal lellgth challges to \vork well for two effects. Trallsitions, introductions. and 
conclusions ill animations can use a changing focal lellgth over time to zoom in or 
out, and give a very camera-like feel to the scene. (You can key the sizes, thc camera 
will obediently zoom smoothly in or out.) 

The other use for focal length is setting up '\vidcscrecn" anilllations. \vith \vide 
angle aspect ratios. This is described in the "Tips and Tricks" appendix on page 14G. 

Again. fucal length is not a common setting to change, it is melltioned here for 
COlllpktcl)(,SS. Yuu can spend a lot of time adjusting the camera to get a minor efl:"ect. 

7.10 Stage Manipulation of Action Tirnelines 

I\lany options in t he Stage editor affect the tilllelincs in Action: in fact, I view the 
Stage as beillg a sulH~ditor of Action that allows you to interactively edit some of the 

timelines! Stage allows you to edit paths, render prcvie\>,'s, and interactively determine 
positions, orientations, and sizes, but there really isn't anything it can do that can't 
be done from Action instead. Of C01lrsc, Stage is still essential, since .v011 want to 
see where .v011 put your objects when )'011 lay them 011t instead of j11St entering the 
coordinates: that's the real point of Stage. 

l\Iany of t hf' c()mmands in Stage affect the time lines ill Action. i\Iost of the 

cft"ects have been already documented and SOIne arc obvio11s. b11t lwre is a list of what 
commallds will change the tilllclillCS in Action. RellH'ml)('T", these are S'taqc editor 
COllllllaIHis. 

Load Adds a new actor rO\':, with an actor subrow (with the object filename) starting 
in the current frame awl continuing to the last frame of the animation. It also 
adds a Olle-frame-key for position, alignment, and size for the actor in the current 

frame. 

Add Adds a new actor row, with an actor subrow (with the light parameters, the 
path filename, or axis info) starting in the current frame and continuing to the 
last frame of the animation. It also adds a one-frame-key for position, alignment, 
and size for the actor in the current frame. 

Rename Changes the main actor's name (not the filename of the object representing 
the actor.) 

Delete Removes the actor and all of the subrows connected with that actor. 
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Position, Alignment and Size Bar If a key already exists for that frame (a bar 
ends on that frame), the key position, alignment, or size for that key is replaced 
with the new position, alignment, or size. If a bar doesn't exist, a new bar will 
be made with the end of the bar in the current frame and the beginning of the 
bar extending back to the frame after the last frame containing a bar. If a bar 
passes through the current frame, that bar's beginning is moved to the frame 
after the current frame, and a new bar is added ending on the cnrrcllt frame 
amI extending back to the framc aftcr the last frame containing a bar. 

Move, Rotate, Scale, Transform, and Camera (Re )track If a kcy exists for 
the object (a bar cnds 011 that frame) the key position, orientation, or size 
of the object is updated. If a key does not exist for the current frame, no 

change will OCCUT in any of the action baTS. 
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Chapter 8 

The Project Editor 

The Project editor is the first and last editor of Imagine. It is where you start new 
projects, making Imagine set up the directories for all of the files to go into. It is 
also where ~TOU end your projects. when you actually render your scene and assemble 
animations. 

Projects arc well named; they arc a nallie assigned to a particular scene or an­
imation YOll are working on. You can have several projects, but you only work on 
une at a time. You don't want to mix the frames from your flower animation with 
yom Galactic Pirate battle scenes. A Project is a set of file directories t ha t. Imagine 
sets up to place all of the files associated with the scene or animation you're working 
on. The actual rendered frames and the "staging" file that defines your scene are put 
into your project's subdirectories, and you might store objects and brushmaps there 
as well. 

A ,:;ubproject is a way to define many ways of viewing and rendering a project. 
You might want to render quick test frames of your scene before you render a high 
resolution ray traced version. YOH can define different subprojects that keep ren­
dered pictures filed apart from one another based on what resolution and options the 
picture was rendered with. This way you don't accidentally mix different t~'pes of 
pictures, plus you can quickly select from many different sets of pre-saved resolutions 
or H'lHj('ri ng configurations, instead of having to re-define thenl each time. 

\\Then you are in the Project editor (you start there after you vic,\! the introductory 
picture, and you can use the Editor menu to get there from the other editors) you 
will see a screen similar to the one in Figure 8.1. It allows YOll to chose projects via a 
pull down menu, manipulate subprojects by the four gadgets on the top, render and 
control frallies in a subproject by the group of controls in the center of the screen, 
and make and play animations by the six gadgets along the bottom. 

8.1 Projects 

Only one project can be open at once. The open project determines what scene you'll 
be editing in the Stage and Action editors, as well as what scene will be rendered. 
The current project is named in the title bar of the editor. The Project menu contains 
three options that allow you to make aud select projects. 

121 



I strongly suggest 
reading the tips on 
page 151 on making 
directories jor' your 
projects, or you will 
have trouble moving 
them or copying them 
lafpr. 

These directories are 
described in the ne.1:t 
subsection. 

The trick on page 151 
will help, but not cure, 
this problem. 
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prOJ:ShlP 

Rendering Subproject: (none) 

New 

St ills 

1 +1111111121 12345678981234567898 

Range 

~ Generate Hew Cells Only ..., Auto Dither ~ Use Firecracker24 

Movie 

Figure 8.1: The Project editor 

The "New" command will create a new project. Irnaginc will put lip a file requestcr 
and allow you to select a new project name and a directory for it to live in. Imagine 
will create a set of subdirectories in the location you choose, and define an initial 
empty world for you to edit in the Stage and Action editors. 

The "Open" command will allow YOll to activate an old project, so you can edit it 
or rendcr or view frames from it. Although the "Close" command will close a project, 
I have absolutely no idea why this option would ever he useful since you can just 
"Open" a new project without closing the current Olle if YOIl want to switch projects. 

\Vhen you have an open project, many of the gadgets on the screen become 
unghosted, as you can now open and manipulate subprojects, and render and vie\v 
frames. 

8.1.1 Copying Projects 

Actually, it is pretty easy to copy a project. If you use the AmigaDOS "Copy" 
command from the \Vorkbench to make a copy of the project's subdirectory (the one 
with the .imp extension), YOll will successfully have copied your project. You can 
rename the copy to \v hatever new name you like, as long as it has that same . imp 

extensioll. Imagine will now recognize this new project as a valid project, and you 
can enter Stage and edit it without affecting your original project. 

Of course, if you have objects in the object" drawer of the original project, they 
will be copied as well. If you use these objects in the project, you'll see that they 
appear just fine in the new project as well. But they are actually still the objects found 
in the old project! Imagine has serious problems with the portability of the objects, 
textures, FIX, and brushrnaps Ilsed in a project, since it stores all of the filenames 
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8.2. SUBrrWJECTS 

using an absolute filename. If you want your copied project to usc the objects in 
the objcds directory of the new project, you'll have to enter the Action editor, and 
manually change the file Ilame of each Actor. 

8.2 Subprojects 

As described in the introduction of this chapter, subprojects allow you to definc sets 
of H'ndcring para1llcters so you can have several differcnt resolutions and rendering 
optiuns for your pid ures without mixing thelll up. You can have as many suhprojects 
in a project as you like. For some complex, involved animations I've had as IllallY as 
10 subprojects to contain all of the different rendering styles I used. 

To open an existing subproject, just dick on the "Open" gadget. Imagine will 
upen a file requester and allow you to select an existing subproject. The available 
subprojects are the ones that you've already created and now exist in vour project's 
subdirectory. 'iVhen a subproject is selected, any rendered frames arc shown in the 
frame display bar in the middle of thc scrccn and .vou are free to view al1d rf'nder 
thuse fralll('s, ,IS well as create and view anilllatiolls. 

"Delete" will crase a subproject and any rendered frames in it. 
"N ew" will create a new subproject. including t he subdirectory m the currcnt 

pn)ject's directory. It will use a requester to ask for a new name, then a large requester 
will appcal" allc)\;ving you to set the subproject's parameters, This process is described 
in the next section, 

"]Vlodify" will let you change the parameters of the current subproject, A large 
requester will appear; the optiolls ill that requester are described in the next section, 
TVhen you modify the pammcieTs of (J, 8ubpm.ject, all of the renrkrcd fTames in the 

s/Lbpmject aTe deleted. Often it is more appropriate to start a ne,\' subproject than it 
is to modify an old one, since YOll can have as many subprojects as you like, 

8.2.1 Rendering Parameter Options 

Figure 1-1.2 shows tlIC requester for definillg the options uf a subproject, These options 
allow :,>~(Jl1 to changc the size and aspect ratio of the frames, what rendering 1I1dhod 
willlw 1Ised, the file format for the pictures, and tbe type of animation that is crcated. 

The top of the requester is la bclcd "Rendering Method" and allows you to choose 
the algorithm Imagine uses for rendering your pictures. This is an important choice! 
Onl\" Olle rendering method can be used at a tilllc. 'fhe most useful two rendering 
met huds arc Scanlinc and Trace (ray trace.) The other four methods are mostly lIseful 
for very slow lllachines or for building animatioll previews. 

Remember that all of the rendering methods render the same sccne; the one that is 
defined (and previewed) in the Stage editor. The difference lies in the exact algorithm 
Imagine uses, which can dnlTn.o.tico.lly affect the appearance of the rendered image, 
even though the same objects are showll in the same positions no matter what method 
is used.. 

There are also a few llJl(/ocumented limitations that Imagine's rendering algo­
rithms exhibit. There is a discussion of these probleltls in section B.13 on page l!j:~. 



Phong shading IS 

described on puge ,12. 

Setting sky gmriients is 

described on page 113. 

The appeara.nce of 

metals is ta.I~;ed about 

on pagf: 166. 
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ParaMeters for Rendering Subproject: scan 

Rendering BIW Wire Color Wire x Scan line 
Method BIW Shade Color Shade Trace 

Picture Width 
& Pixel 

384 X Aspect 12 
Sizes Height 482 Y Aspect 7 

Path for Stills proj:Ship.iMP/scan.pix 
rile RGBN-12bit RGB8-24bit 
rorMat ILBM-12bit x ILBM-24bit 
AM i ga U i ewModes x HAM H I RES 

Path for Movie 
ri Ie rorMat 

OK 

proj:Ship.iMP/scan.pix 
x IMag ine 

Cancel 

Stereo 30 
Presets 

Separate R/G/B 
OCTU 

x LACE 

AHIM 

Figure 8.2: Defining a suhproject's rendering options 

Scanline 

Scanline is the most often used rendering method. It can produce photo-quality 
images using a common computer graphics rendering algorithm. Your scene will be 
shown with all of the objects completely colored \vith text.ures and brushmaps, and 
faceted objects with Phong shading applied to them will appear slllooth. Lights will 
correctly shade the objects. and the sky and stars will be shown properl:-;. Transparent 
objects will be transparent. 

There are only a few features that Scanline will not provide. Shadows ore not 
rendcred in Scanline renderings, so the lighting can look a bit strange. Ohjects are 
still shaded, so if they face away from a light. they are darker, but you won't see an 
actual shadow cast by an obstruction between t.he light source and an object. 

Thongh objects can be transparent, they will not rdract light or images. For 
exalllple, a crystal ball WOll't affect the illlage seen through it, and a diamond won't 
have the complex appearance you might be looking for. 

Thongh reflection isn't used in scanline renders, there actually is some performed. 
Shiny and reflective objects will reflect the global sky colors as well as infinite planes. 
This is a gT(~at advantage when rendering objects like metals which depend on their 
envirollllJ(~llt. Interestingly enough, when a reflected groulld plane is shown, the 
textures and brush maps on the plane are properly shown in the reflection. This 
helps those checkerboard and chrome sphere renderings! Reflective objects will also 
reHect the images shown ill the global world brush map. 
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Trace 

Scalliine is the most used rendering option since you get a realistic yiew of yuur world. 
However. ray tracing provides a fe,v extra bencfits that can make it produce evcn more 

realistic pictures at the expense of extra relHlering time. 

HaytraciIlg is much like Scanline in that it shows all of the objects in your scene 

with all of their textures and brushmaps, and they are smoothly shaded. Raytrac­
ing uses a completciy different algorithm than Scanline, but for most objects their 

rendered appearance is nearly identical. 

However, ray tracing proyides for true reflection and refraction. You can see the 

images of other objects in the side of a reflective object. A crystal ball will refract 

light like a lens and produce a distorted image of whateyer is viewed through it. 

Also, shadows are completely rendered, so you can have much JIlore rcalistic light­

ing. The shadows that are cast arc particularly "sharp" (they have distinct outlines) 
but they arc accurate and look quite good. 

Raytracing's biggest problem is speed. Decallse the algorithm that prodnces ac­

Clll ate rctlections and refractions takes a lot of extra computation, it is particularly 

slmv. A scanline rendering of a the exact same scene might take annvlwre from 10% 

to 90% of the time a ray traced ver!:iion would take. 

B /W and Color Wire and Shade 

The Wire rendering methods produce a similar output to the "Wireframe" prevIew 

window shown ill all of the editors. 

The Shade rendering methods are much more useful. smce your scene ~ill be 

will he shmvn as opaque solid objects like it should. The objects ,,"ill also be lit by 

the lightsonrces that arc placed in your \vorlel. though this lighting is a very simple 

algorithlll that makes each triangle very visible. Shadows and Phong shading are not 

uscd, and althuugh your objects arc colored correctly, no brush maps or textures are 
applied. 

There are really only one reason :vou \vcmld use Shade (or "Vire.) They arc both 
very simple rendering methods so they are very fast. You can render them in just a 
few minutes on a 68000 based machine like an AIOOO or A500. and a few seconds on 
a 68030 based machine. This speed makes them bearable to use on slow machines. 
For faster machines, a shaded version of an animatioIl renders in a reasonable time 
(perhaps a half an hour for a complex animation) so you can make full-screen preview 
animations quickly and easily. 

8.2.2 Picture Sizes 

The next part of the subproject requester allows you to set the resolution of the 

rendered illlages: exactly how many pixels wide and high your iJllage is. C nlikl' many 

otlH~r renderers for the Amiga, :vou can set the rendering resolution at all:V level you 

,,"ant; 100 by 100 for really quick previews. or 7694 by 6809 for yom masterpiece work 

that will be displayed on a one-of-a-kind video monitor. Actually, the max size is 

8192 by 8192. 
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Resolution Interlaced Overscan X Sitle Y Size X Aspect Y Aspect 

Low No No 320 200 6 7 

Low Yes No 320 400 12 7 

Low No No 384 241 6 7 

Low Yes No 384 482 12 7 

High No No 640 200 3 7 

High Yes No 640 400 6 7 

High No No 768 241 3 7 

High Yes No 768 482 6 7 

Table 8.1: Aspect ratios of common Amiga display modes 

J\lost images you render will be at standard Amiga resolutions, like 320 by 400 

for low resolution interlaced, or 704 by 440 for a hires interlaced image with some 

overscan. 

You can just enter the width and height of your image (in pixels) into the gadgets 
labeled "Width" and "Height." 

The next two gadgets let you define the shape of the pixels that are rendered. 

On the Amiga, the pixels that are displayed on the screen are not square! In fact, 

they can change size depending on what resolution the screen is. A pixel in a low 

resolution interlaced image is almost twice as wide as it is high (a 12 to 7 ratio). A 

high resolution interlaced image has pixels that are half as wide, so the pixels are in 
a 6 to 7 ratio. If you are rendering an image to display 011 a l\Iacintosh, you probably 

,v ant to use square pixels (a 1 to 1 ratio.) The "X Aspect" and "Y Aspect" gadgets 
let you define the pixel shape. Only the ratio matter..,! X and Y aspect values of 6 

and 7 are exactly the same as values of 12 and 14. There is much more discussion of 

aspect ratios ill Section B.4 on page 146. 

Figure 8.1 shows the aspect ratios of the standard Amiga graphics modes. Note 
that overscan displays have the same aspect ratio. Overscan doesn't change the shape 
of the pixels, it just shows more at the edges of the screen. To determine the aspect 
ratio of a new display (say of another computer) find an image that it displays and 
form the ratio 

# Y pixels PhysicalXSize 

# X pixels Physical YSize' 

This is the X/Y pixel sitle ratio. For example, an Amiga lowres interlaced image is 

320 by 400, and displays on a monitor with physical dimensions of 48 by 35 (close 

to NTSC 4/3.) 400/320 * 48/35 = 12/7, the aspect ratio listed for lowres interlaced 
Images. 

Stereo 3D 

The -'Stereo 3D" button will make a very special picture with every other line of 

the image being rendered from one of two viewpoints separated by a short horitlontal 

distance. If you view a picture in this format with a pair of LCD shutter glasses (like 
Haitex's X-Specs) you can see your image in 3D. 
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Presets 

YOll can define presets, saved settings of resolution and aspect ratio, that you call 
quickly load by selecting this button. By clicking on one of the presets, YOll can load 
in the resolution and aspect settings associated with a preset. 

The presets made by Impulse list 90% of the modes you would ever want to render 
in. Their overscan resolutions are only "partial" overscan, however; they don't extend 
as far as the Amiga is capable of handling. Table 8.1 lists the full overscan resolutions 
of the Amiga. 

8.2.3 Frame Options 

The default location for rendered frames is in a su bdirectory in the project's directory. 
You can specify an alternate directory by entering a new directory name in the "Path 
for Stills" requester. Usually there is no need to change this option. 

You can choose what file format pictures arc saved as. Impulse has its proprietary 
"RGB:'-Joo and "RGB8" formats, but yon can also save in standard IFF format or as a 
set of rm,,' RGB files. Although the default is to nse "RGBN," I strongly recommend 
that you usc "ILBM-24 bit." This is the standard in the Amiga community for 21 
bit files, and you might have trouble using files in the Impulse format in other Amiga 
programs. 

The "RGBN" and "ILB11-12 bit" options will save a 12 bit plane (4096 color) 
version of your pictures. Although they take roughly half the size of 24 bit pictures, I 
still recommend using "ILI3M-24 bit" since the 12 bitplane options are a lower quality 
file format. 

The raw file format might be useful if you need t he raw bytes that make up your 
Image. Imagine will save three files containing the red, green, and blue bytes of 
information in your picture. 

If you select "DCTV" as a file formaL images will be shown in the special format 
that can be displayed on a DCTV. This is a 4-bitplane overscan image; there isn't 
an~' way to tell Imagine to use any other type of DCTV format. (Grrr. .. ) 

You can tell Imagine what Amiga screen modes to Ilse when images arc displayed. 
You can use the three gadgets at the bottom of the screen to toggle on and off high 
resolution, interlaced screens, and HAM display. 

8.2.4 Animation Options 

The default location for animation files is in a subdirectory in the project's directory. 
You can specify an alternate directory by entering a new directory name in the "Path 
for Movie" requester. Usually there is no need to change this option. 

When Imagine makes an animation, it makes it in one of two formats. The 
"Imagine" format is default, and allows you to view the animation from Imagine and 
edit a script to play the frames in arbitrary order. 

The "Anim" format is the standard Amiga animation format, which can be shown 
by most Amiga animation programs, like lIly favorite, "Playanim." Imagine cannot 

directly play this format of animation from within the program. 

)'0 II ('an make your 
() 11'11 saved presets by 
using the Preferences 
editor. 

The DCTV is a neat 
piece of hardware. It is 
talked about on 
page 190. 



S(wt of a short 

description fm' the 
cmn:mand thnt 
culminates the hours 
of WOT'k that went into 
creating and planning 
your scene or 
animation. 

The Firecmr:k:er is a 
24 bit display board, 
dis('llssed on page 1.90, 
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8.3 Rendering and Manipulating Frames 

vVhen you have an open subproject, any frames that you have rendered will be shown 

in the long middle display in the center of the screen. The different frames are labeled 
and increase in frame number from left to right. If there are more than 70 frames, you 

can scroll through all of the frames by using the large horizontal scroll bar. Rendered 
frames shmv 11 p as an asterisk (' *') under the frame number. You can pick frames by 

simply clicking OIl the frame number with the mouse. By holding the shift key, you 

call pick Illultiple frames. 

You can pick (or unpick) a large nlllnber of frames by using the gadget labeled 

"Range." Imagine will ask for a starting frame, an ending frame, and a step (how 

many frames to skip between each picked frame) \vhich will define a range of frames 
to pick. "1,1,10" will pick the first 10 fraInes, "5,2,13" will pick frames 5, 7, 9, 11, 

and 13. 
vVhen you've picked one or Illore frames, you can choose to perform a variety of 

operations on those frames. The "Generate" button will render the frame(s). If you 

have the "Generate New Cells Only" buttol1 pressed, a frame will not be rendered 

if a picture already exists for that frame. To render a replacement frame (if you've 

updated your scene, for example) either turn off the option or delete the pictures first. 

"Show" will display a previously rendered frame. It will be shown in the Amiga 
viewmode that you have specified in the subproject definition. If you have the "Auto 

Dither" gadget selected, Imagine will usc dithering when the image is displayed. 

Dithering tries to alternate different colored pixels to better represent the true image 

color, and almost always results in a better looking image. If you have the "Usc 
Firecracker 24" button set (and you have a Firecracker!) the image will be shown on 

tbe Firecracker in full 24 bit color. 

"Delete" will delete the selected frames. If you delete frames using AmigaDOS 

(by deleting the actual picture files manually,) Imagine gets a little confused but will 
straighten itself out after it complains with a pop-up requester. 

"Info" \vill display useful information about the rendered frames, including the 
picture's file size, the date and time it was rendered, and how long it took to render. 

"Import" \vill allow you to import a picture as a frame in your animation instead 
of rendering a frame. All this option really does is mark the frames as already being 
rendered; you should usc AmigaDOS to put a picture file into the subproject's subdi­
rectory. This option is most useful when you want to archive rendered pictures then 

restore them later. 

8.4 Animations 

You can build and vie\v animations of your project right from Imagine. Each subpro­
ject can have an animation defiued from the frames that have been rendered. You can 

build an animatiou llsing all or part of the existing frames. Animations (or "Movies") 
are controlled using the gadgets at the bottom of the project screen. 

To make an animation, just pick the frames you want (usually all of them) then 

click on the "Make" option. Imagine will ask you several questions, allowing you want 

to usc the picked frames to make the animation, whether to delete the frames it uses 
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to make the animation, whether you want a looping animation, and whether to lock 
the palette. 

A locked pa lette will mean that all uf the frames of the animation will use the 
same colors. This is an advantage in some programs that cannot handle different 
palettes fur each frame, though overall each frame won't be as well represented since 
they have to share the same colors. 

A looping animation just means that it repeats when finished. Though you can 
loop any animation. there will be a skip at the end of an animation that you haven't 
told Imagine that it should repeat. 

You can opt to have Imagine delete frames after they've been added to the an­
imation. This really saves disk space, but the frames will be gone. I don't do this 
unless I'm rendering quick test animations. 

After vou've told Imagine to build the animation. it will work for a while: it will 
displav what frallle it is working on as it displays them. You can also use the screen 
gadgets to move the Imagine screen to the back to so you can watch Imagine show 
the frames: this at least gives you something to do as Imagine works. 

\Vhcn the animation is done building. it is saved as a disk file(s). To vie\\' it (any 
time after it is rendered) you have to load it intu RAl\I by using the "Load" gadget. 
,4nims take a lot of RAM! You can easily build an animation that is too big for you 
to load and view! 

After the animation is loaded, you can view it once by using the ;'Play Once" and 
see it loop indefinitely by using the "Play Loop." You animation will be displayed in 
all of its glory. Press the monse button or the ESC key to exit from a looping movie. 

The "Drop" command will remove an animation from memory, freeing the RAM 
that it was using. 

8.5 Project Directory Structure 

This is almost an appendix to the Project editor: but it is sometimes useful tu knmv 
where all of the tiles Imagine creates guo Yuu actually don't need to know the details 
unless you arc moving projects around or trying to free space on your hard driye . 

A project creates a directory with an extension of . imp. This directory contains 
a single file named staging, which contains all of the information about your scene, 
like the object locations and filenames. There is also a subdirectory named objed8 
which begins empty, though you arc free to put objects into it. Imagine never uses 
this directory directly. 

Each subproject has its own subdirectory with an extension of .pix, so a sub­
project with a name like "scan" would have a subdirectory named scan.pi.T. In this 
subdirectory is a file called specs that contains the subproject information, like the 
rendering resolution and file format. Rendered frames are saved in this directory as 
files named pic. 0001, pic.O()02. pic. (J003 and so on. The llame ;'pic" is hardcoded, 
it never changes. The number that forms the extension is the frame number of the 
picture; obviously frames can't be larger than 9999. 

A Sll bdirectory in the subproject (yes. another level!) contains animations. This 
subdirectory is named anim and contains a file nallled script which contains infor-
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mation on the animation. Animations frames are saved as files called animo 0001, 
anim.0002, and so on. 

Imagine really doesn't create any other files anywhere except objects, where you 
choose the location, and Quickrender pictures, which default to being stored tem­
porarily in RA~I:. 

8.5.1 File Naming Conventions 

An important suggestion; use descriptive names and extensions for any files you use 
in Imagine. The file obj1 is going to mean nothing to you an hour from now. table­
cloth. iob tells you that this is an Imagine object of a tablecloth; a useful description. 
I use the extension .iob to stand for Imagine objects, and .pth for spline paths. I label 
brushmaps and pictures with an extension depending on how many bitplanes the file 
has. sunset.iff24 is a 24 bit IFF, and exploding-sluTpee.iff2 is a 2 bit plane (4 color) 
picture. I also label HAM pictures with the extension .ham. If you don't llse these 
extensions, you won't get into trouble, but I find that if you stay consistent you can 
save yourself a lot of work in the long run. 
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Chapter 9 

The Preferences Editor 

Imagine has many default parameters that you can change. These parameters let 
you set a wide variety of options ranging from the screen colors shown in each of the 
editors to the number of multiple reflections that are rendered in Trace mode. You 
can also add cllstom new user gadgets at the bottom of each editor's SCTCCll. The 
rendering presets that are used for defining S1l bproject screen sizes are also definable. 

Imagine 2.0 has added a new editur just for modifying all of these 1Iser-challgeable 
parameters. You can change global variables, set up function keys and user gadgets, 
and Imi Id default rendering presets. 

The Preferences editor can be called up from the Editor menu in any other editor. 
The gadgets at the top of the screen let you select which type of information you want 
to view or edit; just click on the appropriate gadget and you will go to that display. 
Each of the screens is discussed in their own section in this chapter. 

You have several options when you're done making your changes. The gadgets 
at the bottom of the screen allow you to tell Imagine what to do with any changes 
.you\·e made. 

If you want to save the currellt ccmfiguration, you can click on t he "Save"' gadget 
which will sayc all of the parameters and make them the default cOllfiguratioll every 
time Y011 11se Imagine in the future. (This default configuration is contained in a file 
called imagine.conjig if you ever want tu edit it manually or copy it..) 

The "Usc"' gadget will not saw the current configuration, but will instead let you 
use the program with the temporary settings. You will be exited from the Preferences 
editor, and the changes you made will take effect, b11t they aTe not saved so the next 
time you run Imagine you'll go back to the old default setup. This is useful when 
yon want to test an option, or just want to change a variable for a single rendering 
or something. Remember it's just a temporary change! 

Tile "Callcel" gadget will ahort am: changes you've made, and exit Y01l from 

Preferences. Your configuration will be unchanged from the configuration you had 
when you entered Preferences. When you screw up and don't know how to fix it, 
"Cancel" will usually save you. 

"Reset" will challg(~ all of the parameters back to their original, Impulse-set values. 
If you Teally screw up and save the bad configuration, "Reset"' will get you back to a 

reasonable setup. 
"Last Sayed" will load the last configllra t ion you've saved. Any changes you've 
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made \vill 1)(' overwrittcn I)y tile new valucs. 

The last two COllllWlllds let you han' special cOlltiguratiolls Y011 can namc alld 

call 11Jl at need. You ("all sm'(' a contignratioll with the ;'Savc As" gadget \vitll a 

special lIa111<'. The deLmlt. ("(JIltiguratioli will rCTllaiu the dcfa11lt. but you can read 

the alt ermtti H' contiguratioll with the "Load FroJll" gadget. Fur exampic, I hmT it 

nmtiguratioll tile called "J\Ianuar that changt's all of the editor colurs to greyscalcs 

to Illake illcl11ding SCH'('llgrabs ill this book ('asicJ". This is a C()nfig11ratioll that r dOIl't 

reallv Willit wh('11 rill rendering, h11t I dOll't Willlt to have to detine t hc grcyscalc colors 
C\"(TV tin/(' I I]('cd thelll. 

Thc iwtWtl paralllCters you call change arc all described in the follo\ving sectious. 

The Preferellces editor is rathn straightforward and easy to usc sillce it's really just 

a quick utility for lIumher edit.ing. 

9.1 Global Parameters ("Mise Stuff") 

The (1iifcrcllt parameters arc all described individually. but they arc all viewed and 

changed in a similar maIll](,L You can click OJ) a horizolltal row to highlight it and 

iwlicate YOllr Willlt to edit it. Tire illformatioJl ill tired row is copied to til(' gadgets 

at the hot tOll! of the screen. YOll call jllSt type in the gadgets to change the \'alllcs of 

the presets. 

Colors ilr(' specified b~' tlrre(' ll111l11)(TS whiclr indicate the R, G, and 13 comp0J)ellts 

of tl)(' color. There is a set of sliders OlJ the bottom right. of t.he display that you can 

lise to choose colors. These sliders do not set the j)(ITaTlu:tcr '8 eoloT. Thcy arc a tool 

t.o tell YUll \vhat 111lmhers to tvpe in. Sure, it's alllloyillg, but bettcr than gllcsswork. 

BE' carct"nl \vith your llIouseclicks: it is casy to click Oil illl empty part of thc screen 

which cksckcts thE' rmv you arc editing. 

The foll()\\'illg ill"(' the panlll)etcrs ~'Oll can set. Each onc bas a four letter idcntitier. 

PPTH Pict me Pit tho The pathnamc t.o tire Jrn.o.yine,pic tile. IlllilO'inc \VOll't run 
<'0 

withollt. this picture file, !\Iost people will have the file ill the sallic directory as 
lmagillt:', su til(' PPTH variable is .... , but fluppy users might wilnt to lllOVC the 

picture to another fiopp)' to san' spilce. 

EDIT Editor. Tire text editor used to edit the script for "J\lakc Movie" in the 

Project editor. l'uU call use any editor YU11 wish, like ULC1TlaCS which COllles with 

AllligaDOS. 

QUIK Quickrender style, This is the screen format that Imagine uses for displaying 

qllickrenders, 

QURM Quickrender Render Method. You can set the type of Quickrender image 

that is produced by naming one of the rendering presets like "HAM" or "Fire­

cracker 384" or any other preset that you have already defined, 

QUFF Quickrender File Format. YOll can choose what filetype is llsed for the image, 

like "RGB8-12bit" or my preference "ILBM-24bit", 
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QPTH Path for Quickrender picture. ~Where the Quickrender picture will be saved. 
It defaults to RAI\l: which is good for most systems, but if you have little RAM, 
you might direct the file to a disk. These files are usually deleted quickly. 

LOAD Load all modules'? For machines with little RAM, you might not to load all 
of the editors of Imagine at once. Instead, they will be loaded as needed, saving 
RAM, but causing pauses when you move from editor to editor. 

LACE Interlace editors'? You can choose to use an interlaced display or not; you 
can override this in most editors by the "Interlace" command. 

GRON Grid lines on'? Sets the default grid display state. Overridden by the "Grid 
on/off" command. 

BWLN Make lines in "B&W Shade",? 

COLN Make lines in "Color Shade",? 

WARN Warn about unsaved changes'? 

BG RD Background color. 

FGRD l<oreground color. 

REQC Requester and gadget color. Also used for bounding box and drag points. 

BVLB Bright bevel color. 

BVLD Dark bevel color. 

GRID Grid color. 

PICK Picked edge color. 

PPNT Picked point color. 

SPCK Selected picked edge. 

SPPT Selected picked point color. 

BWLC Line color in "D&W Shade." 

COLC Line color in "Color Shade." 

STAR Star color for stars added in the Action editor's Global requester. 

COLO Color 0 value. Used to determine what to use for "genlock" colors. Usually 
set to 0,0,0. 

QSKY Quickrender background color. 

GENC Genlock Color. Very important, since backgrounds will be rendered in this 
color, a fact crucial not only for genlocking but for composition of pictures in a 
program like ADPro. 
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NUMS Kumber of screens for "11ake 110vie." Set it to 2 or maybe 3. No big 
advantages. 

EDLE Antialiasiug level. Perhaps the most important parameter in Prefer­
ences. 1 wisb this were an optioll in each subproject. Antialiasing reduces the 
jagged look of diagonal lines by making multiple samples of each pixel. The 
IO/l!CT the nllluber, the better the quality (less jaggies) in your image. A value 
of 0 is t he best qualit~· (most oversampling.) A higher number increases jaggies, 
and also illcreases rendering speed. For quick test passes (especially ill ray­
trace') y()U can increase thisY JE 7this nlllllber to 200 awl your rendering speed 

will increase dramatically. A value of 30-50 works well as a "general purpose" 
setting, and a value of 0 should be used for your masterpiece. 

RSDP Resoln~ depth for multiple reflections or refractions. \Vhen you are ray tracing 
a complex scene, you might have reflections of one object off of another. If both 
objects arc reflective, you might have lllul t iplc reflection where light is reflected 
from object to object to object to object. You can set the maximum number 
of lllultiple bounces by changing this value. This really only has an effect on 

complex scenes with lots of reflective or transparent objects. 

OCTD N ulllher of Octree levels. The Octree is an algoritlml f rnagine uses to speed 
rendering by sorting objects into bins to help prune the IlUllli)Cr of objects that 
it has to check to sec if a ray hits it. The larger the octree, the faster rendering 
will be, though the setup time will increase and more RAM will be used to store 

the sorted objects. If ~'ou have a simple scene the setup time might be very long 
and you might want 10 decrease the llmniwr of levels. 

GNDN # of divisions in ground. In the prcyicw windows, you sce grounds as grids. 
You can change the density of this grid with this parameter. I like the default 
of 1 G. 

GNDS Ground Size. Grounds are infinite, hut you can limit how much .vou see of 
them by setting this 111lmbcr. The default uf 1024 is good. 

SCRL Scroll percentage. How much the four arrow keys move your VIew m the 
world. 0.33 works best for me. 

GSIZ Initial grid size. The default grid size, can be overridden in the editors by the 
"Grid Size" command. 

EYES 3D Stereo Eye separation. This controls the camera displacement that Imag­
ine uses to form the left and right views for stereo pictures. Values from 0 to 
1 are decent choices, with different lllllIlbers causing different offsets. I use a 
number of .-1. 

OTRL l\lax Octree RAM. The octree partitioning can take a lot of RAl\1. You can 
set a maximum amount it uses using this parameter. See OCTD. 

OTFL Min Free RAM after Octree. Instead of placing a top huund on the octree 
size, you can tell it to be as large as it likes as long as it leaves at least this 
much RAM. See OCTD. 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 



I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

II 
I 

I 

I 

I 

I 

I 

I 

9.2. USER GADGETS AND FUNCTION KEYS 135 

9.2 User Gadgets and Function Keys 

As described in the Basics chapter, most of the menu commands have keyboard 
equivalents. For example, right-Amiga-i will execute the command "Zoom In" giving 
you a magnified view of a smaller area uf your world. Not all mcnll items have 
keyboard equivalents, and sometimes the default equivalents are poorly chosen or 
hard to remember. 

To help yon customize your control of Imagine, you can define your own set of 
keyboard commands with the top row of functiun keys on the keyboard. Additionally. 
the gadgets on the bottom of the SCTcen in most of the editors allow you to set up a 
"mouse" shortcut for selecting a menu item without using a menu. 

In addition, both the function keys and the custom user gadgets can be different 
for each editor. The F1 key could be defined to mean "Pick Select" in the Detail 
editor and "Go to First Frame" in the Cycle editor. 

Both the function keys and the onscreen user gadgets are defined the same way in 
the Preferences editor. To edit the function keys, select the "Function Keys" gadget 
on the top row of the Preferences editor. or select the "User Gadgets" gadget to edit 
thc cllstom gadgets. Choose which editor you want to define the shortcuts for from 
the second rmv. either "Detail," "'Furms," "Cycle," "Stage," or "Action." 

You will see a list of the currently defined keys or gadgets appear. You call click 
on a row to edit a key or gadget's meaning. The row will highlight, and you can use 
the gadgets at the bottom of the screen to change the current settings. 

Function keys are numbered 1--20. The numbers 9 20 represent the shifted value of 
the function key, that is, 16 is shift-F6. The function that a key stands for is specified 
in the "Menu #" column. This shows a somewhat arcane \vay of representing a 
menu item by using the digits to represent which menn, which selection, and which 
sub-selection the command you are defining is located. Luckily, setting the value is 
IllllCh easier. Tf you start to usc pull dmvn menus, you'll see that they have been 
transformed! Instead of a pull down menu for the Preferences editor. you'll see a copy 
of the mellu bar for the editor yon are specifying shortcuts for. To select an item for 
the function kc.y to represent, just choose the proper pull down mellU selection just 
as if yuu were trying to execute the command. 

YOll call also enter a comment in the last field, which is handy when you can't 
remember what "6aO" means in the Detail editor. Impulse has already set up some 
reasonable defaults (with the oft-used "Pick Select:' on the best key, Fl) and com­
mented them so you can see what they are. 

Custulll gadgets are chosen similarly. You highlight their row, and define the 
fUIlctiulls by using a mock pull-down mcnu. The one additional control is the gadget's 
text. The custom gadgets can have \vhalevcr text you like writteIl on them, from one 
character to 50. However, you are limited to the total Ilumber of characters that all 
of your gadgets have (there is only so much room Oll that thin bar!) so be brief. 
Three or four letter commands seem to work well for me. You can obviously edit the 
Impulse defaults and shorten (or lengthen) their names. 

To add a new custom gadget, you just select the last row (which is labeled <new> 
and edit it like a current gadget. To delete a gadget, enter "000" into a row's "11enu 

#"" gadget. 
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9.3 Rendering Presets 

The render presets that are used in quickly defining subprojects can be edited and 
defined froltl the Preference editor. By selecting the "Rendering Presets" from the 

top row of gadgets. you will sec a display of all of the ClIl'l'(,llt presets. Impulse has 

a nice selection of presets that cover most resoluti()lls Y()U lllight want to render at 

often. but, for exampk. you mif',ht often output lwtgazillc covers at a resolution of 

2048 by 3480 and wallt to call IlP subprojects with this resolutioll quickly. 
You can edit old presets hy clicking on a row then (,lltcriJlf', or changing the appru­

priate information ill tbc f',adf',ets at the bottom of the SC1TC11. To Inake a new preset. 

select the row appropriately labeled < new> and edit the values to make a new preset. 

To delete an existing preset, just enter a value of "0" for the width and height. 
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Appendix A 

Common Problems 

There are certain problems and questions that continually crop up with all Imagine 
users. All of these questions have been addressed in the text, but this quick answer 
section will give you a quick answer and point you towards a more detailed reference. 
Some problems and bugs from Imagine 0.9-1.1 are discllssed as well as whether they 
han~ been fixed in Imagine 2.0. 

• How cau I speed up my rendering? It's taking way too long. 

Beyond the obvious solution of getting a faster machine, there are a lot of 
parameters you can tweak. Using the Preferences editor, you can edit the EDLE 
parameter (Edge Level) to a higher number. This number controls antialiasing, 
how each pixel is sampled many times to get a good estimate of its true value. 
A low number like 0 is very high quality, but is very slow. 35 is the default. A 
value of 100 can speed up renders by 50%, but the quality of your pictures will 
go down. 

If you are always running out of memory, you'll find that adding more HAM \vill 
also speed up rendering. This is becallse in tight HAM situations your Illachine 
will start llsing slow Chip HAM instead of the faster Fast RAM. On a 2 1\leg 
A;~OOO. this effect is dramatic, since it has 512 K of Fast and one meg of Chip . 
Addiug just one extra meg of RAl\I will easily dO'ILblf~ rendering speed of a 2 

Meg A3000. 

In trace mode, rendering speed is linked to your object size; very very small 
objects take longer to render if the world is much larger. You \v,mt to scale 
your objects to fit into your world, but take 11p a good fraction of the vmrld 
size. If tbe world size is 2048 wide. rendering a 1 unit high object can take ten 
times longer than a 500 unit high versiou, despite the fact that it's the saIlle 
view of the same object. 

• Is it all right leave my computer on overnight to render? How about a few days? 

This is occasionally a lively debate. It certainly is all right to leave your com­
puter on even for long periods of time (even months.) Many people even think 
that leaving a computer on actually decreases \vear since powerups arc very 
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stressful on the computer hardware. Hard drives in particular are probably 
good to leave on, especially Seagate drives which often fail to start spinning 
when they arc initially turned on. 

I[ you do leave your computer on (I do, all of the time), you probably should 
turn off the monitor when you aren't using it. There is a slight fire risk if a 
monitor fails, and unattellded the damage might be severe. Also, if the power 
service in your area is erratic, you might have trouble with the computer freezing 
during one of the pmver glitches. 

• \Vhy do objects get chopped in half or not appear when I ray trace'! 

Imagine has a "world size" that objects must stay within when they are being 
ray traced. This "world" is the volume in the Stage Editor that extends from 
X= -1024 to 1024, Y=-1024 to 1024, and Z= -1024 to 1024. I[ you have any 
objects outside of this volume they will not show up when rendered in Trace 
mode. You can either move and scale your objects so that they are all within 
the world volume, or you can increase the world size manually. This is done by 
going into the Action Editor in Stage, and using "Add" to add a size channel 
to the global actor's timcline. For a size, just type in the size you want the 
world to be; default is 102"1. Note that lights and the camera can be outside of 
the world volume, only objects lllUSt stay inside. Also, the world size docs not 
affect scan line rendering. just trace. 

• How can I move projects onto another disk, or give them to a friend? Imagine 
can never find the objects when I move them anywhere. 

Imagine uscs hardcoded paths to assign object and brllshmap names. There 
really isn't a solution, but I talk about one way to reduce these problems by 
using path assigns OIl page 151. 

• Tmagine doesn't giv<' IlW an "out of RA~I" error, but I still get funny results 
like missing objects when I'm pushing my RAM limits. 

Imagine sonH'tirnes nms on t of HA!\ r but keeps merrily chugging along. ~Iost 

often, an object will he left out or ollly partially rendered. If vou have missing 
objects like this, watch .vour memory meter as the render sets itself up and then 
begins rendering. If it gets low (less thall 250K of Fast RAM) you might be 
running into HA~I problems. Try using smaller brushmaps or some of the other 
RA~I saving techniques listed in this appendix. 

• How can I conserve memory? rln running out. 

First and foremost, try to keep from using lots of big brnshmaps. ~lany times a 
smaller versioll of a picture will produce just as good an image, and will save a 
considrmble amount of memory. Textures in Imagine don't use much RAM; you 
might try to add details with a texture rather than a custom brushmap. Another 
way of saving memory is never to have the animation builder automatically 
generate frames: RAM is wasted by keeping previous frames in memory as the 
new one is rendered. First, generate all of your frames. thpn build the animo 
This can easily save :300K of memory over doing it the other wav. 
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If you are scraping for memory, YOll can get about 80K by not running work­
bench. Make a floppy disk that has a modified Startup-Sequence that does not 
include the command LoadWB but instead runs Imagine with a command like 
work:lmaghw/lmagineFP if Imagine lives on your work: drive. However, if you 
do a lot of rendering, you'll find that you can never have too much memory; it's 
always useful· and these days it's pretty cheap. Artist Brad Schenck once said 
"If yon aren't always running out of RAM, you're not trying hard enough." 

• How do I get out of viewing a picture in the Project Editor'? 

There is a bug in Imagine 0.9-1.1 which will freeze the displayed picture on the 
screen if you press the mouse button. This bug has been fixed in 2.0, but if 
you are llsing an earlier version, to get back to the Project editor after looking 
at a picture or watching an animation, press the ESC key. if you accidentally 
press the m.ouse button first, the ESC key will not work! If you do this by 
mistake anyway, you can pull down the picture by grabbing the top of the 
screen, exposing the Project Editor screen beneath. If you click on the exposed 
Project screen, then press ESC, the picture will then disappear. 

• I move my objects aronnd in Stage, and the scene looks great! But when I 
change to a new frame or when I render my animation, no matter how often I 
usc "Save Changes" the objects are in the wrong place! 

When you move an object in the Stage editor, many times your change will not 
be recorded because YOll have actually told Imagine not to allow changes to that 
object. How'? The only time manipulation in Stage will "take" is during the 
last frame of an ob)ect's position, alignment, or scale timeline bar. If you want 
to override the position bars, add a new bar using the Position Bar command 
from the Object menu. 

• Why won't the brush mapping axis stay where I position it? 

There is a bug in Imagine 0.9-1.1 that docs not keep the changes you make to 
the size, orientation, and placement of the brllshmap axis when you interactively 
edit it. (You will manipulate) the brush, but if you go back to it, you'll find 
that the brush hasn't moved. The easiest way to get around this bug is to use 
local mode when manipulating the brush. Press "1" before you move, rotate, or 
scale the brush axes, and the changes you make should bc remembered. This 
bug does not affect the Transform requestcr. 

• How can I increase the quality of my Imagine HAM pictures? 

If you are using HAM to display your pictures, make sure that you select "auto­
dither" before viewing the picturc. Dithering will dramatically increase the 
color resolution of most pictures, though the HAM picture will be slower to 
display and the file sillc of the HAM picture will be larger. For the best HAM 
display, the Art Department by ASDG can load 24-bit pictures generatcd by 
Imagine and display them with noticeably better dithering than Imagine. 
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• How do I join the Imagine Mailing list? 

The Imagine mailing list is a group of Imagine users on the nationwide computer 
network called the Internet. If you have access to this network, you can get on 
the list. The list consists of postings from the list members talking about all 
aspects of 3D ill genera I and I lIlaginc in particular. If Y0l! arc able to send and 
receive electronic mail on the Internet, mail spworley@nthr:na.rnd.edll and ask 
to join the list! That is all there is t() it. Even if you do not han' Internet mail 
access, many BBS's carry the list as well, though you might nut be able to post. 
Portal on-line services has a C'ompletc feed of the mailing list. If .vou don't know 
vdmt the Internet is, Y0l! probahly don't have access to it. 

• Sometimes I type a number in a gadget and hit "OK" and Imagine doesn't use 
that numher! The gadgets just don't work sometimes! 

Some gadgets in Imagine will not register a number YOll input into them unless 
you hit the Return key in the gadget before clicking on the "OK" button. It 
vmrks ill some gadgets ami not in others, so if you are getting strange results, try 
carefully using the Rctlll'll key to see if the numbers are trllly "getting though." 

• \Vhat is the difference bct\vccn linc segment paths and spline paths': 

This question is moot in Irnagine 2.0, since only spline paths arc used. But in 
Imagine 0.9-1.1 Imagine 1)S('S two different types of paths. line segments and 
splines. Line segment paths are just an object that consists of a set of points 
linked by edges. The order of the points defines the direction of the path. To 
make this type of path, it is easiest to add a new axis in the Detail Editor, 
then enter "add lines" mode. Whenever you click, a new point and edge will be 
added where you're pointing, and you can trace your path in just a few seconds. 
This type of path is used for extruding along paths as well as the "Grow" FIX. 

The other path type is splilles. 111 Imagine 0.9-1.1, these paths (:annot be llsed 
in the Detail Editor. t hey are just fur defining routes for objects to lllOW along 
in the Stage Editor. Both open alld closed paths are available; open paths are 
lines that define a route from Cl starting point to an endillg poillt: dosed paths 
always start and end at the sallle place, which is uscf"ul for cycliC' motion or 
looping animation. You call create a new spline path hy selecting "add path." 
The paths are interactively editable in the Stage Editor. 

• How do I extrude to a path? I get an error, or a straight line. 

First, it is important that you usc the right type of path. Imagillc 2.0 uses spline 
paths for extrusion, but ill ycrsions 0.9-1.1 "Extrude to path'" uscs a series of 
connected line scgments to define the direction the cxtruded object follows. For 
these early versions of Imagine, Extrude does not usc the spline paths that are 
used in the Stage Editor. If you try to extrude and get an error message, you 
are using the wrong type of path- use a line segment path. 

When you'vc created a path to extrude along, use the attrihutes requester to 
see the name of the path; you might even want to call it PATH as opposed to 
AXIS.S or whatever it hClppens to be called already. Pick the object or uutline 
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you want to extrude, and get to the extrude requester by selecting "l\lold." 
Toggle the extrude to path button, which will unghost the path name box. 
Type in the name of the path that you noted before. Also, make Slll'e you 
change the "# of segments" box to a number greater than one! YonI' extrusion 
will be of better quality the higher you set this, though your object size and 
complexity will also increase. If you just get a tube that doesn't follow your 
path, set the # of segments to something greater than one. 

• 'Vhy doesn't an altitude brush ma.ke a dent in my object? 

An altitude map just tells Imagine that light hitting the object's surface should 
be reflected, refracted, and specularated (!) as if it hit a surface that had a 
certain shape to it; the shape described by the brushmap's intensity. If you 
mapped a picture with lots of sIllall fuzzy grey dots onto a sphere, you would 
get reflections and light highlights as if the sphere had tiny pits in it like an 
orange. The altit?ule map does not change the real surface height of your objed 
at all. This is the difference between a displacement map and an altitude map. 
Nonetheless, this is a powerful effect. as making objects like golf halls and 
oranges, as well as complex surfaces like a turbulent ocean and a mottled brick 
wall are all easily possible. 

The altitude mapping in Imagine 0.9-1.1 has a major bug which reduces the 
apparent depth of the map, but it works gloriously in Imagine 2.0. 

• What size should I make my objects? 1000 units? .1 units? 

The size of objects is not criticaL as they can always be re-scaled in the Stage 
Editor to whatever size you wish. However, it is best to try to keep your objects 
on the order of a hundred units wide. If you start making a detailed object that 
is .1 unit \vide, you might start hitting the limit of Imagine's spatial resolution 
(how accurately it can place a point) \vhich is 1/65536 of a unit. Also, if you 
make the objects too large, you might run into the absolute size limit (65536 
units) and you might have problems in ray tracing if the object is outside of the 
world size . 

• I can't make transparent glass. Help! 

Objects with any shininess set in the attributes requester will not be trans­
parent. You must set the shininess of any glass to zero, and the filter values 
moderately high. This is actually not a bug, since the filter controls are really 
"appropriated" by Shininess to control the color and appearance of the "shine." 

• What is the difference between flat-flat, flat-wrap, and wrap-wrap wrapping? 

There are three basic types of wrap- a "flat" wrap (Flat X Flat Z), a "sphere" 
wrap (Wrap X Wrap Z), and a "cylinder" wrap (Flat X, Wrap Z and Wrap X, 
Flat Z). Flat will ignore any surface bumps and features and just apply itself 
directly, much like a slide projector would project onto a bumpy screen. A 
sphere wrap tries to encase the object in the brush, then shrinkwrap the map 
onto all of the surface features of the object. The cylinder wrap tries to follow 
contours in one direction, but ignore them in another. Think of taking a piece 
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of gift wrap, and bending it around so its a hollow cylinder. Then place the 
object in the center of this vertical gift wrap cylinder and push in (but not up 
or down!) to follow the object contours. 

• T can't make objects that look like they're metal. Why not? 

l'vletals are tricky to define, as their most distinguishing aspect is their reflection 
of the environment. If there is nothing for the metal object to reflect, your eye 
will not interpret the object as being shiny and therefore not metal. Thus, make 
sure to put the metal objects in an environment that allows the ground and sky 
to be reflected. A global brush map (in the Global requester in the Action 
Editor) allows you to specify a world for the metals to reflect. If you have a 
simple landscape (even a two color picture of mountains and sky made in ten 
seconds with a paint program) you'll see that there is a dramatic increase in the 
realism of the appearance of metals. 

• Why do looping anims stutter when I play them'! 

If you have a cyclic path that an object is following, the cycle starts and ends 
at the same point. Thus, an object is in the same place for the first frame and 
the last frame. If you are making a looping anim, the object will not move for 
that one frame, causing the anim to "stutter." If you were animating a compass 
needle spinning 360 degrees, a 6 frame animation would not show the angles (0, 
60, 120, 180, 240, 300) degrees in each successive frame, it would show (0, 72, 
144, 206, 278, 0) degrees. When animated, each angle is shown once, except 
zero, which is shown twice. So, for one frame, the object appears to suddenly 
stop moving, causing a very noticeable stutter in its motion. 

One way to get around this bug is to define one extra frame that you do not 
even have to render~ make a 101 frame anim, and just don't render or use the 
last frame. This will make a smooth cyclic motion both for objects moving on 
paths and for cycle objects. 

• \Vhat's the best default lighting setup? How about ambient light? 

Using just one light tends to make very sharp shadows and a very odd looking 
picture. More than about four lights starts making everything well illuminated, 
and specular reflections stand out everywhere. Ambient light can help show 
dark crevices of objects and soften shadows, but too much really washes out the 
world. I usually use small values in the range of 5-25. 

There is an art to light placement; depending on how you set them up you can 
get drastically different results in your final image. A standard light placement 
that works fairly reliably is to place one light very close to your camera, which 
insures that everything your camera sees has some light falling on it. A second, 
"fill" light can be used to help fill the shadows and enhance the smoothness 
of the scene lighting. This fill light is generally placed about 30-45 degrees to 
one side of the camera. This is a plain and simple setup, but it will get you a 
viewable image. Sometimes scenes call for complex lighting design, but I find 
the two light configuration a good place to start. 
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• How can I get the best quality for my final render?

First, crank antialiasing down to its best level, 0. This will slow down rendering.

Always render in 24 bit mode; the 12 bit mode will save file size, but at the

expense of poorer color resolution. You might even consider rendering at a

larger size than you want your final output, then use a utility like The Art

Department to shrink the large picture down. Shrinking the rendered picture

will then make each pixel a more accurate representation of the colors in the

image at that location- this is a way of increasing antialiasing past Imagine's

built in limit. Your 24 bit output will be of the best output quality; now the

only question is output. An RGB 24 bit board like the Firecracker is probably

optimum. NTSC display from a Video Toaster is also good, but can't compare

to a sharp RGB display. Next best are display hardware like DCTV and HAM-

E, which aren't 24 bit quality, but are still better than HAM. Finally, if you

want to display directly on your Amiga without extra add-ons, you'll have to use

HAM or a Hires picture. HAM is usually best, since it can display a wide variety

of colors, but if you have a detailed picture without many colors, sometimes a

high resolution 16 color display can be better. Even if you have to use HAM,

stunning pictures are still possible. If you do use hires or HAM as a final output,

you can load the 24 bit Imagine file into ADPro and render the hires or HAM

picture from there; it has much better dithering and color selection algorithms.

• How can I make mirror images of objects?

To flip an object so that it is mirror imaged, pick it in the Detail Editor, then

use the Transform command and scale it in world coordinates by X = —1.00,

Y = 1.00, Z = 1.00. You'll get a mirror image object. This is very useful when

you are making an object like an airplane where you can just copy one object

(like a wing) and mirror image it for the other side.

• How can I convert Imagine objects to and from other formats, like Sculpt-

Animate 4D or Lightwave?

There is a commercial program called Pixel 3D by Axiom Software that performs

object conversions, but it has a large liability of not being able to translate

grouped objects. This program will convert the geometry and rough coloring of

the objects, but there really is no software that will translate an object perfectly.

If you want to use another another object format and are proficient in program

ming, there is an excellent shareware utility called TTDDD (Textual Three

Dimensional Data Description) written by Glenn Lewis. If you can program (in .

C, AREXX, even BASIC) you can use this utility to make your own conversions. on page iq2.

TTDDD is incredibly useful for programmers who want to play with scripted

or algorithmic object creation as well as translation. TTDDD can be found on

may BBSes and FTP sites, though if you use it, you should send Glenn a few

dollars; it's well worth it.

• Imagine is acting screwy in some other way that's not listed here.

This appendix covers the common questions that most people have asked about

Imagine. If you are getting strange effects you don't understand which aren't
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listed here (quite possible!), there are a few steps that might help you identify

what is going on. First, make sure you understand what should happen. If

you try a new tool and it doesn't do what you expect it to, odds are you just

don't understand it well enough. Look in the index of this book and read

about whatever you are trying to use. If the scene lighting is weird, read about

lighting. If a texture isn't performing correctly, read about the use of textures

in the Detail editor and about the specific texture you are using in the Texture

appendix.

If you are sure that things are truly broken and you're just not misunderstanding

how to use a function, you get to experiment. Try varying different things to

see what exactly causes the problem. If you have a problem with a brushmap

wrap on a sphere, try using a different brushmap. Try using the same brushmap

on a different sphere. Try moving the brushmap axis to other positions, even if

you think they're wrong. Try rendering the object alone without other objects

in the scene. Try deleting the brushmap from your object, then re-adding it

back. Eventually you will find that the problem goes away or changes, and you

might realize what caused the problem. If it was a RAM shortage, maybe when

you rendered the object alone it finally worked because there were no other

objects to use up your machine's RAM. Imagine does have bugs, which is to be

expected in such a large program. The important part is to specifically identify

these bugs and to learn how to get around them.

If you try everything and still are lost, there are still a couple of options. You can

post a message on a local BBS or ask a question at your user's group meeting.

Ask your dealer, or a friend who also uses Imagine. Sometimes another person

will have experienced your problem before and will be able to help, or will just

see something you missed.

Your last option is to call Impulse's help line. The fact that you've spent some

time trying to diagnose the problem and still not found a solution probably

means that you have indeed found a bug, and Impulse probably would like

to know about it to correct it in future versions. Do not call Impulse with

questions you haven't spent time trying solve by yourself; you'll waste both

your time and theirs when the "problem" was caused by the fact you didn't

understand a feature and not that there was a true error.

If you do come across problems, a great technique, or other tricks, I'd love to

hear about it! Send a postcard or letter to me care of Apex Software Publishing.

I might be able to help with the most evil problems, and I'd also like to share

any hints or tips I can with other users.
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Appendix B 

Fun Tricks, Tips, and Ideas 

This is a very disorganized chapter of (as the titk sa~'s) fun tricks, tips. and ideas. 

SOTlle of these hints can be the basis of a project or animation. and others arc general 

tips t hat you can use in every project you build. SOllle of the hints in this chapter 

can produce some spectacular results! 

B.l Learning Keyboard Equivalents 

Keyboard equivalents exist in allllost every Allliga program. Instead of using the pull­

down menu, you usc the right-Allliga key (the <J1Itlinc of a capital A) \vith another key 

to perforlll the action. You can 11se these keyboard equivalents fast \vhich lllakes using 

an.Y progralll that much easier. and certain actions become a liquid flmv of cOllllnancls 

instead of a stuttering series of menu selections. 

But learning these kc~'board commands sucks! rV(' never had any luck learning 

t hClll llldess 1 was forced to, since that wuuld re(ju i re actual thought on my part. One 

day, in a Hash of (rare) brilliance. I finally caIlle up with a \vay to learn keyboard 

equivalents painlessly. This method will work \vitl! all.!! computer program. but it is 

especially useful with Imagine and its vast array of commands. 

'I'll<' trick is very siIllple. vVhcnever you need to use a command and don't know 
the keY'hoard equivalent already, go ahead and pull down ll}(,llllS tu find the command 
~'ou want to lISC. Hilt do not seled fhe unnmand! Instead, look at the keyboard 

eqllivalellt printed llext to the selectioll ill the mC1l11. Let go of the mOllSC and then 

IIS(: tbat equivalellt h~' t~T)ing it OIl the keyboard. Sure. YOll're wastillg that lIlouse 

movement, but by actually using the keyboard you imprint that physical action into 
your memory. 1 Allow yourself to use the menu to find the equivalent as often as you 

like; don't strain yourself to remember the commands. You'll find that the common 

commands become second nature much sooner than you expect. 

Some commands don't have a built in keyboard equivalent, but you can make 

one using the programmable function keys. The most used command that has no 

keyboard equivalent is probably "Pick Select" which is extremely useful. The default 

1 "Motor memory" allows you to move your body in accustomed ways accuratciy without thought. 
which is why dancers can perform complex sequences without errors, or why an experienced typist 
can type while daydreaming about cheerleaders in a vat full of .lello. 

145 

See page 135 to see 
how to define the F 
keys. 



HT'ighl. is aT! object 

aUr'ilmle, discussed on 

page ,'J,'J. 

146 APPENDIX B. FUN TRICKS, TIPS, AND IDEAS 

Impulse function keys define "Pick Select" as Fl, which is good, smce Fl and F 10 
are the best function keys to use since they are easy to find. 

B.2 Cartoons 

You can lnake some interesting effects when you turn off realistic shading in Imagine. 
In particular, when you make all objects Bright, each object looks very monotonE', 
just like a cartoon. The appearance is different from a simple color fiat shading, since 
there are no brightness gradients across the object. I find that it is very easy to take 
the output of say, a livingroom, when rendered with all Bright objects, and touch 
it up in a paint program to look like a dravm version of the same living room. The 
accurate perspective makes animation of these "cartoons" smooth, but they arc still 
easy to do since Imagine is doing all of the work. You can keep specular highlights 
on of off, though I find it is easier to leave them off. 

You can also make a similar effect by using a large amount of ambient light; this 
allows you to have some shading. 

B.3 Fun with Backdrop Abuse 

The fact that you can use backdrops makes some interesting possibilities. Perhaps 
the most useful ability is being able to render a scene, then use the picture Imagine 
generates as a backdrop itself, even in the sanle anirnation! As long as the camera 
doesn't move, the image will still look like the same scene to the viewer. You can ani­
mate objects in the foreground in front of this image, and as long as they don't move 
too far away frOln the camera, the scene will appear to be "normal." The rendering 
speed, however, can increase by orders of magnitude since only a few foreground ob­
jects arc really being rendered. You have to be careful, though, since the objects you 
C!re rendering won't be ocdllded by anything; in the backdrop, and they won't cast 
any shadows on objects in the static image. But other than that, this is a great way 
to make animations practical, since rendering 10() frames of just (in effect) one object 
is easy. You can also use a ray traced background while animating objects in scanlinc 
ill the foreground. 

B.4 Aspect Ratio and Widescreen Movies 

As explained in both the Action and Project chapters, it is possible to get Irnagine to 
output different aspect ratios to make a true widescreell perspectivE'. The question of 
making a widescreen display might be confusing; after all, don't all computer monitors 
and TV screens show all images in the same 1.33 ratio'? \Vell, yes, but you can use 
"Ietterboxing" to get wide-screen views. Letterboxing just means that you don't usc 
the full height of your display, and usually the image is centered vertically on the 
screen with black bars on the top and bottom. This is used a lot on laserdisks of 
movies, since true movie buffs want to sec a movie in its original widescreen aspect. 
You can do the same with animations on a computer screen. As a major serendipitolls 
benefit, the fact that you are animating less pixels means rendering times are faster, 
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and most importantly, you can play hack the animations much faster. An animation 
with a 2 to 1 aspect ratio will play at roughly lS0% of the speed of a animation with 
a 1.33 to 1 aspect ratio. 

Aspect ratio is not controlled in the Stage and Action editors. Imagine really 
isn't designed to use widescreen views, hut it can be forced to anyway through some 
sneaky but straightforward manipulation. The method for doing this is by playing 
with the pixel sizes when you define new subprojects for rendering. Section 8.1 on 
page 126 talks about setting these aspect ratios. 

The final picture aspect ratio is determined by both the number and size of the 
pixels. The picture will become physically wider the more pixels wide the image is. 
It will also become wider the wider each pixel is. The pir:ture aspect ratio is given by 
the formula 

# X pixels PixelX Aspect 

# Y pixels Pixel Y Aspect 

Normally this number is close to 1.33, which is the standard 4:3 NTSC display aspect 
ratio. The Amiga seems to use a value of 48:35 for its displays. which is very close. 

If we want to make a widescreen image, we can look at the above formula and 
see that we have to either increase X pixel widths, decrease Y pixel widths, increase 
the number of X pixels, or decrease the number of Y pixels to get the aspect ratio we 
want. If you are displaying on an Amiga, the pixel aspect ratio is set. We also want 
to use the full width of the screen, but we can't increase the number of X pixels past 
what the Amiga is capable of displaying. Therefore we have to decrease the number 
of Y pixels. This will leave an empty area at the bottom when shown on a normal 
Arniga screen, but that's a price we expected to pay. If we are dever, we can center 
the image vertically and put black at the top and bottom of the screen, creating a 
letterbox effect. exactly the solution that is used to put widescreen movies on video. 
They can't change the size or shape of the television either, so they give up some 
vertical space. 

The number of Y pixels to use depends on what aspect ratio you want. An aspect 
value of 1.66 will give you a widescreen movie, but 2.0 will give you the look and 
feel of Indiana Jones and the lt1irrored Spheres. Just plug the ratio you want into 
the formula above (and use the pixel aspect ratios for the screen you are using from 
Table 8.1) and you can determine the number of Y pixels you need. For an overscan 
interlaced image (low or high resolution,) you want to use 330 pixels for an aspect 
ratio of 2.0 or 398 pixels for an aspect ratio of 1.66. 

So, to make a widescreen picture or animation, you just decrease the number of 
Y pixels? \Vell, yes, but there's a little more to it than that. What does the preview 
window of the editor show? Does it letterbox? No, it doesn't. In fact, Imagine's 
editors don't know or care what resolution or aspect ratio you render in. So when a 
funny aspect ratio is rendered, what part of the world is shown? Something has to 
be lost, since the preview window shows either too little of what's happening to the 
sides or too much of what's happening on the top and bottom. 

The answer is that Imagine uses the full width of the image shown in the preview 
window, and when rendered with a wide aspect ratio, it discards portions of the image 
on the top and bottom. That means when you render, your image will be a subset of 
the preview image! This is actually preferable to the alternative, which would he that 
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.\,(Jll·d T'l'lJder mOTIC OIl eitlwr side uf what YOll S,HI! in the preview ,vindow. This w011ld 

bc horrible sincc you'd constant Iv bc showin~ (Tuft that YOll didn't ,vmlt shown, like 

thc almlpt end of a side,\'alk or th(' fact that .VOllr roadway is fioatin~ in an infillitc 

,'oid. E\"t~n so, you Ilav(' to \H' careful sillce objects on the top awl bottom of the 

display get cropped off, alld it is difficult to tcll whf~n sOlndlling is in t he area that 

is )"clldered or not. I foulld tllat placillg thin masking tape on my Illo11itor to mark 

the top and buttolJl of t 1)(' rClld('1"ed subsectioIl of the prcyiew window worked well. 

(I used Quickrcnder ,\TId smll(' ('xperillwntatioll to place the tapc.) 

\Vhcn yon do US(' ,I widcscrccll ima~e, "Old I \vant to set thc focal length of thc 
Call1(Ta to show a less z()()Jllcd (llH)!'C broad) \'icw of the \vorld. Sectioll 7.~J.l Oll 

pa~e 117 talks about this in detail. I uSllally multiply thc dcfalJit XIY focal length 

ratio by it factor of about 1.:-', 

\Vhen Imaginc dis]>lavs til(' final ,\'idcscrccn rendered image. it will he shown in tl](' 

ri~ht. aspcct ratio, and can cyen bc animated that way alltOlflatically. HmvcveI'. if y()U 

want to c(,lIter the iIlla~e \'Crtically. you have to do SOlllC work. It probably isu't ea:,y 

tu do ill Illlagille. YOll C,ill compositc it onto the cent.er a full-screcll black backgroulld. 
wllich is pmba\llv tIl(' best sollItioll for a still. For all allimation. compositing will 

work. but Y011 wallt t () k('ep fiksizcs dowll and not. illclude that extra black spacc iu 

the imagc itc,t'lf. I fOlllld t 1I,It if y()u make au all black screeH alld have an ani mat iOIl 
playback pr()grmll plm' t 11(' illlim ()Il top of that screen, I could keep the anim centered 

Ull the screell ,\"itl! black Oll the top and bottUlll. ('xactl~' llly ~oal. If you arc Ilsing 

neTV, ~'Oll'lI probabh I"l\'e to cOlIlposite in black at kac,t at tl)(' top st.ripe of the 

s(']"een, sillce t 1)(' DCTV II <1 I"< I \\"a]"(' IIses the t()P left cU)"lIe)" (If the illla~e. and it m./I,81 

be located at til(' ph\'c,ical top left emuCT of the SCT('('I1. 

\\Ti<lcscrcell lIlovies arc SOlll('\\'ltat 111liquf' ill C01l1]>11t('r illlilll'ltioll. IJIlt tlwy ,II'<' 

certaiuly possi\lk with Illlagiue: it's lIOt that hanl to cajole the right output frolll 
tIl(' program. Tlte sidc bellcfit of fac,ter rCllderillg and esr)('('iall~' faster aniTllati(lll 

playback arc c,\Vect bOll11ses as well. 

B.5 Gravity 

\\'hcll .V<Jlj han' all ()b.iect foUuv\'illg a splille path, YOll call sd tile acceleratioll of tIl(' 
ob.iect alollg t hat pat h. ;\c('('lcl'atiull is !lion' 1lscful than .iust lWlking cars realistically 
i\C'C'{'leratc hUll I rest. Y01l call silllulate ~rayity fairly well with acceleration. l\bk" 
a path p()illted st riligllt dowll. elldillg OIl the "~],()lllld.·: Scr thc initial sppcd to (1. 

and the acceleration t.o take all of the frames. The object will drop realistically, 
accelerating as it goes. 

B.6 Teardrops 

A quick way to make a teardrop shape is to make a primitive (faceted) sphere in 

Detail. then use the "Conform to Sphere" option iu the Mold requester from the 

Object menu. If you have a sphere with a radius of 50, try conforming the sphere 
\vith the "Sphcre Radius" set at 50 and the "Object Radius" set at 160. A higher 
"object radius" will stretch the teardrop out. 
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\Vhat is happening is that the sphere is actually being turned in8idr: mtt as it is 
"\\Tapped" around this imaginary sphere. The sphere "runs out"' of surface area as 
it is being pushed around this new shape. so the top starts tapering. A vcry vague 
description, but all you need to know is that it works. 

B.7 Linear Texture Fun 

The most useful textures in Imagine are probably wood and linear. Wood can do a 
lot of powerful effects, and linear is useful everywhere. The other textures are useful, 
too, of course. but I use linear and \vuod the most. There are a lot uf impressive 
things you can do by abusing textures Herc's a fun one: 

• Create an object. A long logo works great. Color it and texture it allY way you 
want. 

• Add a linear texture, set the Z transition width to about 20% of the object 
length. Put the texture axis way over to one end, oriented towards the center of 
the logo or whatever. Make the color of the texture he black, no reflection, and 
255 255 255 filter. (Yes, completely transparent.) Make sure the linear texture 
is the last one if you already have some other textures on the ohject. 

• Render. You should have basically' an invisible object, since the linear texture 
is completely transparent and covers the whole logo. Fix the axis if it is pointed 
the wrong way. 

• Copy the object. Tn the copy, move the texture axis way to the other side, 
oriented the same way. Save it with a differ-ent filename. Test render. It should 
look just like your normal object without a funky linear texture. It should 
certainly not be transparent. 

• The fun part. In the Action editor. morph object one into object two. The only 
change is the texture axis, su Imagine will interpolate its location from one end 
of the logo to the other for each frame. f\lake the animatioll at least 10 frames, 
preferably 20. You can render ill sC<lnlille mode; it'll work just fine. 

\Vhat happens is the linear trallsition banel "flies" across the logo. fading the logo 
in as it moves from one side to the other. It's an impressive way to introduce an 
object into a scene! It is also pret.ty easy to do; 10 minutes tops. 

B.8 Animal Walks in Cycle 

If you are interested in character animation, the Cycle editor is very useful in build­
ing complex figures that can change their configurations in time. One project I made 
experimented with walking animals. Bipeds like humans have only two legs, so there 
are only a couple of different strides that they can perform. The quadrupeds I ani­
mated actually had a very complex rhythm to their walk, since the four legs can work 
together in many complex ways. 
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Left Right Ldt Right 

Gait Name Front Front Rear Rear 

Amble 0 .5 .7S .2S 
Trot 0 .S .5 0 

Pace 0 .S 0 .5 
Canter 0 .3 .7 0 

Transverse Gallop 0 .1 .5 .6 

Rotary Gallop () .1 .6 .5 
Bound 0 0 .S .S 

Table B.I: Leg phases for different qllacimped gaits 

The order in which an animal moves its legs greatly depends on what speed it 

is moving. Grazing cattle drift along, lifting one leg at a time and placing it before 

moving the next leg. A galloping horse moves its rear legs almost as a group, with the 

front legs also staying together to take up the impact from the small jump the powerful 

rear legs provide. A horse in a mid-speed walk called a "trot" moves diagonally 

adjacent legs together. 

I compiled a list of quadruped gaits, shown in Table B.I. This table shows the 

··phase" of each leg, or what poillt in the cyclical run or ,valk it lifts off of the ground. 

To figure what frame a kg should be lifted, take the length of the cycle (perhaps 20 

frames) and multiply it by tllC leg phase. For example, the front right leg of a horse 
ill a canter should ])(' lifted off of the ground starting ill frame G of a 20 frame cycle. 

The gaits in the table a]"(' listed in rough speed order, with a gallop being faster (both 

in animal speed and repetition of the cycle) than an amble. 

This dmrt is especially exciting ''v' hell you start morphing gaits. Cycles can rnorph 

to OTIC anot her as long as they have the same key frames , so if you are careful about 
setting up two cycles, you can use Illorphing to smoothly slow a galloping horse into 
a canter, then an amble, then stopped. This seamless gait change is very smooth and 
professional! The exciting possibilities of morphing cycles is discussed in Section 5.;~ 
011 page 82. 

B.9 Motion Blurring 

Motion blurring is an advanced feature fouIld in high-end renderers. When you are 

making an animatiolJ ur evell a still image, a single frame cau show objects that are 

moving fast as being hlurred. This is due to the fact that a real camera keeps its 

shutter open for a lillite amollut of time, and objects that arc moving quickly arc 

photographed as a short sl rcak as opposed to a still image. 

This lIlotion blurring can convey a real SCIlse of realism, and onc of my more 

popular pictures, "Strike" uses this. One way to create motion blurring is to make 

an animation which everything is moving veTY slowly, perhaps 10 times slower than 
a normal animation. If you render 10 frames ill a row, these frames represent the 

positions of the objects over a short timc. The objects that aren't moving will stay in 

the same position ill each frame, but objects in Illotion will each have slightly differcnt 
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positions in each frame. 

If you can somehow average these frames together into a single image, you can 
represent motion blurring very accurately. One method of doing this is with the 
program ADPro which allows you to average pictures with the composition controls. 
DCTV can also average images. 

To come up with the average frame, load the first image of the series. Now, load 
the second image and merge it with the first with a weighting of 50% so each image 
has an equal contribution. If you add the third image with a contribution of 33%, 
the fourth with 25%, the fifth with 20%, and so on, you will end up with a composite 
average of all ten frames. There is nothing else to do! The blurring is automatically 
made by the displacements of the objects in the mini-animo Fast moving objects are 
blurred into longer streaks, just as they should be. 

If you don't use enough frames or your animation proceeds too fast, sometimes the 
blur shows the individual frames that make it up. In this case, you have slow down 
the animation (not necessarily easy.) I find it easier to initially build my animation 
ver'Y slow then if I don't need it that slow just using every other frame. 

You also can change the EDLE antialiasing parameter way up to increase rendering 
speed. The averaging of many frames tends to perform extra antialiasing so you can 
get away with less samples in each frame. 

B.lO Pathnames 

Making projects is easy, but there can be major problems when moving projects 
around or sharing them with others. Since all of the file names in Imagine are hard­
wired (they have the full path in them) you can't change the location of a project 
and expect Imagine to still be able to load the object files and brushmaps. 

To help reduce this problem, I've started a convention that has saved me many 
times. I have made three virtual disk partitions called Projects:, Objects:, and Maps:. 
I put all of my projects in the Projects: disk, the objects in Objects: and brushmaps 
in Maps:. These aren't necessarily disk partitions, they are really virtual partitions 
made by executing the AmigaDOS Assign command. 

Now that I have these assignments, moving files is llluch easier. \Vhen I ran out 
of disk space for Illy brushlllaps. I .iust copied all of thelll onto a disk which had 
some room left, and changed the Assign statement. Also. I can put a project onto a 
floppy disk and assign Projects:. Afap8:. and Objects: to it after copying the ob.iect 
and brnshlllap files I need onto it. Then I can render off uf this floppy disk. or more 
likely, he able to give it to another Imagine user and let them play with the project. 
If the pathnarncs hadn't been assigns, I could copy the project, but the other Imagine 
uscr would either have to have the exact saUle directory structure as I (Ilnlikel~'), or 
would have to manually load each object to change the brushmap names. thcn nse 
the Action editor to change each object filenamc. Not pleasant. 

ADPro is discussed on 
page 189 and DCTV is 
discllssed on page 190. 



A J) Pro is discussed on 
page 189. 
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B.ll JPEG 

VVhen you are rendering high resolution images with 2,1 hitplalles of color, you can 
quickly run out of disk space, since a hires picture can take a megabyte of filespace! 
One solution to this problem is an image tile format called JPEG. This is a method 
of storing 24 bit files in very compressed format; a one megabyte hires image might 
be stored in a file only 75K large. 

There are two disadvantages to .1PEG. First, it takes a considerable aIllount of 
mmputation to compress and decompress the file. This decompression might take 20-
:W seconds for a hires image on an Amiga 3000, or several minutes on an unaccelerated 
machine. Also, JPEG is a loss/! storage format. Artifacts can be introduced into your 
image which can add some high frequency noise to the image. 

rviost people panic when they hear that JPEG is a lossy algorithm, but it really 
is not that bad. You can set the JPEG compression to trade off file size for image 
quality; a smaller file size obviously has higher loss. However, the loss that does occur 
is often so trivial it is not visible even on a 24 bit display! When you can get a 10 to 
1 compression ratio without any visible loss, JPEG is well worth using. 

The JPEG format is becoming quickly accepted on the Amiga community. ASDG's 
ADPro can read and write JPEG fonnat, but there arc also public domain implemen­
tations which are mmpletely compatible and of equal quality. A copy of these PD 
J PEG algorithms is included on the diskette that carne \vith this book. 

B.l2 Multitasking with Imagine 

It is very useful to run other programs at the same time as Imagine, especially since 
Imagine might take hours or even days to render a picture. Luckily, the Amiga is a 
multitasking machine and starting a second (or tenth) program is easy. Just start 
Imagine ruTllling and use the screen gadgets (or right-Amiga-m) to bring VVorkbench 
to the front and launch your other programs. 

The only limit in running many programs at once is RAM. Tf you have enough 
free, YOll can run nearly anything else except programs like games that take over the 
entire machine. You cau even nlll a second copy of Imagiue! You could be modelillg 
objects with one copy while rendering a picture with another. Some people even flm 

two copies of Imagine as a matter of course, so they can leave one copy running in 
the Stage editor, and another copy running in the Detail editor. When an object is 
saved from Detail, you can flip to the Stagc version of Imagine, and use the "Goto" 
command to visit the elLrTent frame. This reloads all of the objects, and changes 
you made with the other copy of Imagine will update the models on the Stage. This 
technique is doubly useful when designing complex cycle objects, since you can see 
how a cycle animates in the Stage, then adjust the cycle using the other copy of 
Imagine. (Again saving the cycle, and using "Goto" in Stage to reload it.) There is 
a considerable convenience in this method since you never have to reload the objects 
in the Detail or Cycle editors. 

Especially when render in the background, sornetimes you want to lower Imagine's 
task priority. This means that Imaginc won't use any of the Amiga's CPU unless there 
is some idle CPU cycles that would be wasted anyway. Instead of running your paint 
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program at half-speed (since it splits the CPU with Imagine), you can run it at full 
speed as if Imagine didn't exist. The great part is that for most programs like a paint 
program, they don't use much CPU so the Imagine rendering time really doesn't slow 
that much. If you are using a modem or a text editor, the slowdown in rendering 
times is almost imperceptible. However, \vhen you do ask for a cumplex action, the 
program Yell! arc using will respond at full speed as if there were no other programs 
running. T\I ultitasking is great! 

To change task priorities, you can lise several public domain lItilities which list 
running programs and let you change their priority numbers. Setting Imagine to run 
at a negative priority will accomplish what you \vant; not to use CPl; lIIlless there is 
some free. I use a public domain program called XOPPT, but there are many other PD 
programs that will do this. Another way of setting priority involves starting a CLI, 
then executing the AmigaDOS command taskpri -1 then running Imagine from thp 

eLI by typing its path and filename. 

B.13 Rendering Limitations 

While this isn't a trick, it is very 11 se fll I to know what undocumented limitations 
Imagine has, especially in its black-box rendering algorithms. There are quite a few 
places where Imagine falls short, especially when handling transparency. 

An iIllportant note is that although images are reflected and refracted properly 
in trace mode, it is not a complete simulation. Light coming from light sources is not 

affected by reflection and refraction, so you mnnot build a magnifying lens to foclls a 
light on a region, or usc a mirror to reflect light to illuminate the back of an object. 
You can't add filters in front of a light to color it. 

Also, transparent objects, even when they are completely transparent, can have 
some effect. Stars and backdrop maps cannot be SCCD through transparent objects. 
When YUlI arc in either scanline or trace, transparent objects filter 01lt an ohjects 
"view" of the sky, which plays a critical rolc in coloring metals or reflective objects. 
John Crieggs, a respected Amiga artist. had a beautiful emerald that became a flat 
lump of rock when a transparent hell jar was placed over the jewel as a case. 

Also, vie\vs through transpareut o[)jccts sometimes aren't perfect. A view of an 
object with a texture applied to it sometimcs docs not show the texture, a very 
important failing. 

Other problems with Imagine's renderer aren't so serious. The "perfect" sphere 
is actually rendered as a faceted sphere in scanlinc Illode, \vhich is blatantly obvious 
whcn you look at the profile of tIl(' sphere. If YOll are using scanline. a primitive 
sphere \vith many triangles will provide better results than the perfect sphere. 

B.14 RAM Use by Rendering methods 

During rendering, Scanlille takes a good deal of RAt-.l, partially because it has to keep 
brushmaps in memory to render on your objects. An interesting observation is that 
during the initialization phase when you start a render (before YOIl see the percentage 
gauge start counting) the memory lise of Imagille peaks. You can sec this by watching 

Many of these 
programs can be found 
on thp Fred Fish 
collr:etion of PD disks. 
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the free memory display in Workbench. After the picture starts rendering, some RAM 
(perhaps 5-10%) is freed back up. This information might be useful if you want to 
multitask with Imagine. If RAM is tight, you might be better ofF to start Imagine 
rendering first, then start other programs afteT the actual picture starts rendering 
and you see the percentage gauge. 

Ray tracing also 11ses RA1r for hrushmaps. However. trace mode actually uses less 

HAM than scanlinc. Depending on the scene, it can be about IS% less. Like scanline, 
the peak RAM use is dming the initialization phase of the render, with some RA~I 
freed when the pictnre actually starts rendering. 

B.I5 Visible Light Beams with Fog 

Actually, making visible light beams is pretty easy. Remember that fogged objects 
are rcally just light absorbing volumes in space. (Actually, it's more like light tinting 

volumes.) You want any ray that passes through a certain region to be become tinted 
\vith the color of the light. This region is a cone or tuhe is defined by the area the 
light is passing through. 

We can make this volumc tint rays that pass through it, which is a decent approx­
imation to the effect we're looking for (which is caused by the bright light scattering 
off of air, dust, or \vater droplets). Just make a solid tubc or cone of the size and 
shape you want the visible light volume to be. Just scaling a normal primitive tube 
is llsually fine. Color it white or yellow (whatever shade the light is) and position it 
in your scene starting where the light source is and pointing in the right direction. 

You can change how visible the light beam is by setting the "fog length" parameter, 
which controls absorption in the volume you've defined. The longer the "fog length," 
the less dense the fog (or absorption, or tinting, depending on how you look at it.) As 
a good starting place, make the fog length equal to twice the width of the "beam" as 
Illeasnred in Stage editor Imagine Units. Quickrender. .. you should see a noticeable. 
but still transparent light beam. If it's too dense, increase the fog length. If it's too 
tenuous, decrease the fog length. 

There are two problems with visible light volumes. First, there is no shadowing. 
Since it's just a solid object, sOlllething that intersects the beam won't "stop" the 
light after it passes through. Also, the fog density is constant, so the intensity of 
the "visible light" does not decrease with distance. You might want to add a linear 
texture to make a nice color gradient to partially emulate the intensity dropoff. Not 
perfect, but not bad. 

B.I6 Star Backgrounds 

You can add stars to your background sky by using the global "Starfield Density" 
control described on page 114. However, these stars don't animate realistically. If 
YOll make a space scene and pan your camera, the stars don't move like they should, 
really shattering the illusion. Also, the stars are all the same intensity (just one pixel 
of the given color.) When rendering at high resolutions (like for a magazine cover) 
the stars in effect decrease in size since they are only one pixel wide. 
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There arc a couple of ways around this limitatioll, alld both ways require allllost 

building the stars m<Lllnally. If we position a real object 11'11,1} oft" in the background. :YOll 

can simulate all infinitely-distant object like a star. As IOllg as your camera doesll't 

move aronnd the world a distallce that is significant cOllipared to the distance the 

stars arc away. the parallax should be minimal. For example, if the star objects are 
1021 units away, you call probablv get away with movillg your camera any way you 

like in a box abont SO units wide. If you move it SOO units, you'll sce the stars change 

relative positioll duc to the large camera displaccnwnt actually gettillg allot her vie\v. 
You can build stars by usillg perfect spheres or simple solid shapes. I suggest a 

tetrahcdron. a fom sided solid. This is the simplest :H) figurc that has a viewable cross 

section llO matter which direction you view it from. (A disk might he vic\ved edge 

on. and a cube is a more complex shape.) A tetrahedron also seems to be rendered 

faster. If you create a tetrahedron, assign it a bright white color with a tillt of blue, 

and set the "Bright" attribute. the object will be clearly visible no matter \vhat angle 

it is viewed frolll. Use "Cut" and "Pastc" about 4000 times to creatc a large llumber 

of these (you'll nccd lllore than vou think!) HClllcmher you can "Cut'· 10 copies at 

O!1ce. thcn "Paste" those 1 () copies. thcn "Cut"' the 20 objects. awl "Paste" 20, and 

so on, so making 4000 objects is prettv ('as~·. 
\Vhen you \'c neil ted a 111lllch of these objects, you should scatter thcm way off 

ill the distance. T added a perfect sphere to the world and nsed it as a guide to Iwl]> 

place the stars. l\Ia kc sure to place tlwrll t'1}(T:tj'whcn: including the top and bottom 

uf the sphere, and try to kcep them unclumped. This is a somewhat boring task, but 

yon ()nl~' have to do iL oncc. \Vlw!1 you're done, "Join" all of the stars tOl!;cther (you'll 

nc\'Cr have to move thcllI again) alld save the single object as vour "sLarficld." 

f/ yO'lL can Vroy ra III , '!TDDD is a per/ect solution for this task of 8tll" plo.n'!II.('nt. 

'{on can write a program that asks "How lllallY stars'!" and thell Clutornaticallv 

scatters them 011 the sphere's surface. You could even llse a database of real star 

positiolls and position them ill accurate locations. 

\Vhen you usc this "Star" ohject, ~'our scelle llsuall~' has to be slllall (t.o keep the 

stars far away). This can dt"cct ravtracillg times, so be careful! Sec page 1 I G for il 

discussion. 
Another lllCtllOd of makillg stars is e<lsier. You can make a brushIllap of scattered 

points, and TIlap it Ollto a sphere (llsing \Vrap X \Vrap Z). If you put all of vour objects 
and lights aJl(1 the C<llIHTa inside the spherc, you'll see the brushmap background. 
This met hod has a c(Jupl(~ of drawbacks. First, the sky colors will be bloch'd by 
the sphere. Even if you make the sphere transparent (using the star hruslllllap t.o 
cOlltrol the trallsparellcy of thc sphere, with opaqnc stars shmving a white color of the 
sphere) the limitatiolls of Imagine's rendcrer wmd provide accnrate sk~' colorillg. (S('(' 

page 153.) Second, making the stars appear randolllly is tough; they will conccntrate 

at the poles due to t.he mapping \Vrap \Vrap uscs. (See the hrushmap appcndix.) 

Either way you do it. VOU ("Ill!. lIlake decent starfields, it is just a lot of work. If 
~'ou raytrac(', the extra rcndering timc mav not be worth it. Luckily you ollly have 

to set it up oncc, then vou can ns(' it for all of vour projects. 

Rl"lyht ,is discussed ml 

]lIMI" .1.'1. 

TI'TJf)TJ ,is di.w:llsscd 

on j!IUJ" I.'):!. 
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Appendix C 

Strategies For Success 

Even if you have mastered every tool in Imagine, there is still a lot information that 
can help you use those tools to develop your models. An entire second book could be 
written about this topic, but included in this appendix is a set of useful ideas that 
can help you design and build objects, scenes, and animation. 

C.l Object Creation Techniques 

Some custom objects are very easy to build. A company name can be digitized, and 
Imagine's IFF converter can convert the brush map into a 3D object. I3ut what if YaH 
have a client who wants a model of their restaurant? Or you need to render a specific 
brand of car? It is the complex models that take considerable thought into how you 
can input their shape into your modeler. 

When you decide to build an object, odds are you'll sit down and boot up Imagine. 
This is often the worst thing you can do! Once I was producing an ocean scene, and 
I had a vision of a dolphin leaping out of the waves. I built a stretched and bent 
teardrop shape, added a blunt nose, some fiat, triangular fins, and colored the final 
object with a nice "dolphin grey." I was careful, and the final dolphin shape was 
very clean and detailed. But I was still dissatisfied with the results. After hours of 
tweaking, I still wasn't able to get a reasonable form that seemed right. 

This is when I learned perhaps the most important rule of object design. Never, if 
you can possibly help it, just sit down, boot your Amiga, and try to build the object 
you need. First, sit down at a table and think about your object. Why? Well, it turns 
out there were several problems with my dolphin, which I finally realized when I saw 
a T-shirt with a picture of a dolphin on it. r..1y model was based on my own skewed 
mental idea of what a dolphin's shape was, and had a good many discrepancies with 
the shape of a Teal dolphin. The beak was much larger than my mental model, the 
coloring actually was much more complex than I knew, and I was even missing the 
top fin. I learned that I could never trust myself to accurately remember the form 
and coloring of sHch a complex object; my memory just wasn't accurate enough. It 
wasn't a lack of skill with the modeler, it was just the fact that my model was not 
the same shape as a dolphin, which is why it never looked "right" to me. 

So \vhat do I do now? Well, there are several strategies I follow, depending on 
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the type of object I need to build. They all revolve around the fact that I have a 
reference to follow; a guide that helps me visualize what the object shO'ldd look like. 
If I were building a dolphin today, I would first go to a library and find a pictme of 
a dolphill. It could be a blurry photocopy, but having that image helps me in several 
ways. First, I can act.l\ally study the image in det ail. Gross mistakes, like missing 
fins, would quickly reVC<l I tllClIlsclvcs. Also, since I now have louked at the image with 
the idea of modelling it, I notice new features I would have never noted before. When 
I see a dolphin shmv at all aquarium, I don't notice the fact that the body width is 
ahout one fifth of the body lengt.h, I just say "Oooo! Cool dolphin!" When I try to 
build the "cool dolphin" from llH'lllory, I might (and did l ) build the dolphin stretched 
out to twice the length it was supposed to be. Studying the image with the idea of 
modelling it will help revise your mental image of exactly what you want to produce. 

What if I want to build a UFO or a 7 11 slurpee machine, something which I 
can't find a good picture of? I use perhaps the most powerful tool available on any 
computer platform; a pencil and paper. I am a truly horrible artist when dealing with 
drawing figures by hand. but sketching a basic shape can help my final object quality 
enormously! Changing a detail with a pencil is considerably easier than having to 
scrap a 3D model and start over. The key is that I haxe a firm idea of what the final 
object should look like whc1I I actually sit down to build it. 

C .1.1 Planning 

Once you have an idea in mind, and you're sure of the shape you want to produce, 
what is the best strategy for inputting it to your modeler? No matter what program 
you're using, there are a few useful methods for building your object from scratch. 

Perhaps the ltIost important idea to keep in mind is that any object, no matter 
how complex. can (and should!) be broken down into simpler parts. Building a 
lllodel of a car is difficlIlt. but how about a spoke ill the wheel? The hubcap? A 
headlight? These slIlall part.s are easier to build, awl lUi'l!.',: of them can be formed 
out of "primitive" objects like tul)('s and spheres. All object. is made of its parts, and 
if you build each part separately then finally assembk them together, you'll save a 
lot of work for yourself. 

Imagine encourages ~'()u to build complex objects from simpler parts, then group­
ing them together into a complex shape. I've found that the best way to build models 
is by starting with the fundamental, base piece, and then attaching the little doodads 
and ornaments. As you build each little part, you can immediately place it on your 
"final" object, and sec how it fits ill with the other parts of the lllodel. If you wanted 
to build a bicycle, build the framc first. As each lIew piccc is added, you'll see im­
mediately if something is mis-sized or broken in SOIIle other way. You'll also have a 
convenient '.vay of storing your object in progress, since all of the parts are logically 
grouped together. How do you save just a headlight, a rear bumper, and a steering 
wheel together in one file? 

One last advantage of modular lIlodelling is the ability to replace the parts easily. 
If you arc building a car, you might want build a quick and dirty set of wheels so 
you llse some toruses. But what if you want to improve the model later'? You can 
just pick the old subobjects and selectively replace them with new, more detailed 
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C.l. OBJECT CREA.TION TECHNIQUES 

vcrslons. Conversely. sometimes to save space or to speed np rendering Y0l! lllight 
want to simplify a model, and again, you can selectively replace a snbohjcct to change 
the qnality. 

One last point: Be carcf"nl how det ailed 'yOl! lIlake evcry part. A classic lllista ke is 
to say "Oh. I want a super lligh Cjnality bccr bottle" so you design yom object with 
a bottlccap with G,OOO triangles. Surc, your cap is very smooth. hut you can easily 

increase rcndering timcs if yon dmd try to keep detail levels constant. Perhaps .v"OIl 

\v(mld \vant that Illllch detail if yon wcre making an animation which zoollJ('d in OIl 
a logo on tllC cap. but use COlJlmOIl sense to dcterIllinc the object's complexity whcll 
you call. Ovcrsampling like this is it habit I constantly fall into, where I specify ll111cL 
IIl000C detail than will evcr show tip when rendered. It Hot only wastes HAl\! alld 
rcwlcring speed, but also tillle I spend in modelling. 

01lce Y0l! get used to building small, simple objects, you"]] be sllrprised lImv fast 
awl easy it is to asscmble theIn into large complete models! 

C.1.2 Model Sources 

\VlH'n Y0l! want to build a complex model like a 7fi7 jet ill Imaginc, it picturc or sketch 
of the jet's shape is a great place to start. But for sOllle objects like the 7G7, there is 
an incredibly rich source of information tlJat call guide ~'0\1 ill Illaking very detailed 
awl completely accurate IIIodels. That source is yuur local llobhv shop, where they 
sell plastic Illodel kits! If you think ahout holding a Illilliature airplane wing that 
Y0l! call study and evcn IllcaSUl"(" ~"OU can sec how ideal tl]('y arc for producing all 
i)ccnrate COlt1jllltcr llIodd of the sallie shape. As a hOIlUS, the Illodel kits cOllle \vith 
decals, \\"hicll call 1)(' digitized and placed 011 your COlllpllter model as brl!shlllaps! 

I\ot C\TIT object ill the world can be found at your hobby shop. but there arc 
a surprising variety. Vehicles are by far the most popular: Ilearly an.v specific type 
of airplane or car call he fouud. An excellent variety of ships can he found as well: 
how('\"('r they tend to be less detailed since the real world versiolls arc so large t 11<' 
scale of the llIodel can shrink to scales of IjSOO or CH'n slllaller. There are also 11lOdds 
of lllany other objects, from the human body to .Japrlllcsc SCiCIICC-fictiUlI robots; if 
you look aronnd you can oft ell find truly unique kits. 

If you have a choice of Illodcls to buy (mall~" JIlallY Illodels COllIe ill differcllt scales 
,Uld frolll diH'erellt lIlallllfacturcrs), rf'Illemlwr that the larger t he model is. the easier 
it is to ll1eilS1UC. illld the IllO]"(~ detailed it is likely to \)('. If cost is a major factor, 
you'll find that the smaller models are considerably cheaper and not necessarily that 
much harder to deal with. The best quality models seem to be from .Japanese model 
companies; the US models tend to be very simplistic and have very sparse decals. 

A final note is that when you're done with the models, you can build them yourself, 
or give them to a friend or one of your kids. If you want to make a permanent friend, 
you can just dump your plastic parts into a plastic bag and bring them back to the 
hobby shop you bought them from. There is an entire group of "scratch builders" 
who build models from random parts, and will be very happy to have any donations 

of miscellaneous parts, even if they have pen marks on them and are from twelve 

different kits. 
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C.1.3 Real-world Measurement 

Til order to accuratelv copy most of these plastic parts ill your modeler. you'll first 
need a fe\y simple tools. A ruler, though usefuL is actually not the best meaSllrelIlf'nt 
device. By far, the hest tool to usc is a "caliper gallge." This tool consists of ,1 IUllg 
piece of Jtl(,(al or plastic with rules marked Ull it. and a piece that slides along thl' rule. 
The o\Jjcct t.o ]J(' lllcasured is placed l)('tw(,(,11 the "fillgers" of the gauge. and a mark 

011 tile sliding pi(~ce illdicill.cs the widt.h thc fingers me spread apart. }Icasurl'lllent is 
quick alld accurate: I llS(' a cheap 88 gauge that has an accllracy of one t\vcnticth of a 
Illillillld('r. far Illon' tllilll I llced. \Iost of these gaugcs hmT t\VO sets of fingers, onl' fur 
nwasurillg tlw distmlce of all object h('t\ve('n the fingers, and another for mcasuring 

interior diml'nsions like the inside dianwtcr uf a pipe. Thc problem \'lith a ruler is 
that it is dittiCltlt tu lilcasure small distaIlces accurately alld lIlcasuring sOIIletbing like 

the thickness of an airplanc \ving at a certain location is impossible. 

One important COlIYelitioll when measuring real ohjects is to always kecp your 
units cOllsistent. There has to be a conversion hetw('en the size you measure 011 

your model and the units .vou use in .\'our modeler. In Imagillc. I arbitrarily set OlIC 
millillleter measured from a plastic model to 1)(' OlJ(' IlIlit in the Detail editor. As 
long as I dun't suddenly start using one ccntiuH't(T to olle Imagine ullit, every part I 
digitize will stay ill scale and I'll have 110 problem. ],\lodcl kits gellerally have a scale 

rating to thelll. sllch as "1/2,::!" which tells you exactly what conversion between your 
Illodel size will give you the proper filial scalt~ of the real-world object. 

?\[ixing inches and centillwtcrs will causc a headache. I recomnwnd trying to get 
all metric measnrillg tools; it's a lot easier to make the conversions, and Imagine 

doesn't, like it when you try to input 13/32 of an inch as a unit. You don't really \\'"lIIt 
tu usc a calculator cycry tiTlle YOll enter a Il11111her! 

A surprising 1lI1111her of the plastic model parts call 1)(' illput to your modellilJg 
progranl ver.v quickly aTid easily just by measllrillg a ccmplc of dimensions awl lIsilJg 
a built-ill prilllit.ive from :vour modeler. A lllaiIlllliist ()f a sailboat is just a tube ill the 
proper dinwnsiuns. Differcnt types of tires can he made from a torus or a cylinder ill 
the proper shapes. As [ong as YUlI c<lnjust measure the simple object parts accurately, 
assembling most of the prilllitive shapes is easy. There is one com mOll problem that 
can occur is when dealing with cylinders: remember that you are usually using the 
calipers to measure the c.vlindn·s width, \vhich is along a diameter of the objl'ct. If 
you usc this number as thc nuiin.'; of the computer version of the object. :v(J1dl get a 
cylinder that is twice as big as YOIl expected. 

The second most useful tool in digitizing plastic models is simple graph paper. 
Flat shapes can be placed directly on the paper and traced, so the location of key 

boundary points can be quickly determined. For an airplane wing, I traced the outline 
of the wing on graph paper. I drew about 20 parallel "ribs" from the base of the wing 
to the tip, and used the graph paper to note the length of each rib (the wing tapers 
near the tip) as well as the position of that rib. I used the calipers to measure the 

maximum thickness of the wing along each of those ribs. Armed with this list of rib 
sizes, I created a 2D outline of an airfoil shape. I copied this single outline for each 
of the ribs, then scaled the outline at each rib to be the same height and length I 

measured on the model. Imagine 2.0's cross section editor allows you to enter in these 
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G.2. CROSS SECTION MODELLING 161 

cross sections, place and scale them, and interactively correct small mistakes in the 
shape and placement of the ribs. Try to find scientific graph paper, which is usually 
made of fine millimeter grids, with medium lines every five millimeters and heavy 
lines every 10 millimeters. 

Another trick you can use that works extremely well for complex outlines calls for 
som(' hardware. If you have a genlock, place your object on a piece of white or black 
paper, whichever gives better contrast. Focus a video camera on the object so that 
it is looking straight down at the object and VOll can clearly see the outline of the 
part. If you truly want an accurate outline, you \vant to avoid gettillg a perspective 
view of the object: keep the camera centered right over the object. Also, do not use 
your macro lens. You're looking for the true projected outline, and if you get too 
close the camera perspective will start to distort surfaces at different depths. The 
best setup is to get your camera as far as possible away from the object and use 
a zoom lens to blow up the image to take up most of the screen. This involves a 
tall tripod if you're digitizing something on the ground, or supporting the object 
on its side and using the camera horizontally. Genlock the camera output to your 
comj)1lter. and enter your modeler. Unless you have strange background culors, you 
have a transparent background that shows the video image of your outline. You can 
now use this to decide where to place puints and edges to best represent the image. 
Obviousl,Y" you cannot zoom or pan ill your Illodeler, but you can still get quite high 
quality IIlcasurements very quickly. !\lake sure to scale the final outline so that it 
matches the scale of the actual part. 

I write the number of each plastic model part on each piece with a pen. When 
parts get mixed together. re-identifying them can be difficult. Most pens will do 
a horrible job, since ink doesn't like sticking to plastic, but I've found a $1 black 
"Sharpie" extra fine point permanent marker (by Sanford) works beautifully. You 
can also use the pen to make tick marks, identify" ribs" on wmgs, and make other 
useful measurement marks on the part. 

You can digitize 90% of all of the lllodel parts you come across without Illuch 
thought just by measuring the part awl assembling or extruding a computer version. 
The slllall parts in model kits tend to be simple, since complex shapes are difficult to 
form in the plastic extrusion method tllC model companies use. 

C.2 Cross Section modelling 

Complex objects that can't be broken down into parts tend to be organic and liq1lid 
shapes, or smooth shells or hulls of vehicles. In either case, the maill distinguishing 
feature of the object is a smooth continuous surface, since any abrupt changes or sharp 
features can just be modeled by splitting the object into parts along the discontinuity. 

Since these shapes are smooth, a lot of the standard tools we use to create objects 
aren't as useful. Primitive shapes glued together are discontinuous, and flat extrusions 
aren't detailed enough. The best tools for dealing with smooth shapes are the ones 
that deal with manipulating many points simultaneously. l\Iost 3D modelers allow 
dragging many points at once. Imagine 2.0 will allow you to pick a group a points, 
and Illove. scale. or rotate them intcractivcl,Y". Yuu can also use "magnetism" mode 
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that to move surfaces like they were made of rubber or clay. 

E nfortllllalcly, these multiple point llIanipulation commands are very difticult to 
control exactly. They are terrific for editing yom model to fix small errors or sharp 
edges, but if you have a blueprint or you arc holding a model it is very t.ough to 
control these lllani pU];1 t ion COllllllaIHis enough to lIlake a n accurate representatioll 
of yom object. This is llot sdving it is not possible. jllSt \U'v difficult. \Vhell you 
;Ire trying to copy a lIlo(kl. accuracy is obvioush' vcr,)" import,ant, so modes that 
aren't precisely contrull;d)k are tougher to usc for llIodel digitizing. This doesll't 
mean these mocies an'ld usefuL they just don't help as milCh. Louis l\Iarkoya, a well 
knmvn Amiga artist. is very (l<icpt, at Ilsing Imagillc's lllagn<'tislll modes for making 

beautiful objects (like some terrific avian shapes). but not from blucprints! 

C.2.1 Cross Sections 

There is olle other common modelling ability that allows for making complex one­
piece objects. This is the abilitv to '"skin'" a slIccession of outlines to form in eft'ect a 
.. lube" with an arbit rilrv cross section along the tube, .. Skilllling" is a very pmverful 

lIlodcllinl!; teclmiqlll'. All ohject, 110 matter how complex, can always be modeled as 
a series of sliced cross secti()lls as long as the object. is sllloolh and continuous. Since 
slllooth and continuous ()bjects are exactly the type of object we are having trouble 

with, this makes this Illc/hod of lliodelling very appropriate. 

For example, I once had to make a boat hull for an ocean scene. The hull has a 
streamlined shape that has to be cast in olle piece, so the standard modelling methods 
(quick extrusions and joining of primitives) just couldn't represent it. However. the 
hull was ideally s1lited for modelling by cross sections, since the shape of the hull 
changes smoothly over its length. Figure C.l shows the hull's outline (a side view) as 
well as several of the cross sections of the object. \Vith enough of these cross sections 

(1 Ilsed a total of 1;)) I was il ble to characterize the hull WI'V accmately. 
Imagine requires c<lcl! noss section to have the salllc lIultlher of points in order to 

IIlake the computer's job of III at ching the correspolldillg cross sections easier. In the 
Forms editor. YOIl call illt cractive define, edit, and adjust these cross sections. The 
control that YOIl bave ()\'('r each cross section is phE'lIonwllal. sillc(' YOIl can define and 
add new cross secti()ns ill the 1I1iddle of an object, make i11tcrpolated cross sections tholt 
arcll' t. "key" cross sections, and use diffcrent modes to keep the object symmetrical 
over different axes. Individual cross sections can even be stretched, \varpcd, and 
tilted. Forms does its job very well, though it is 1I0t easy to learn to lise at first. The 
editor's interactive c011t 1'01 over cmss sections mor(' than offsets the limitation havillg 
tu use an equal nUl III )('r of points in each cross scctiull. 

C.2.2 Measuring Cross Sections 

Understanding how to use Forms to define objects by their cross section requires 
practice, but it really isn't difficult. The tough part is actually determining what 
those outlines should look like! Dragging points into a shape is easy once you know 

what that shape is supposed to be, but \"hell you have a real-life modeL how do you 
lIleasure these cross sectiolls ill the first place? 
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C.2. CROSS SECTION MODELLING 163 

Figure C.I: A hull and its defining cross sections 

There are many techniques for this. (Many of them will involve tools that look 
very strange sitting next to a computer, like hacksaws!) The goal is to take a physical 
object and determine its cross sections accurately. A ruler or a set of calipers will be 
of little use. since you want to locate the absolute locations of edges and points on the 
cross section and not just the lengths of the edges. You need an absolute reference in 

two coordinates simultaneously. Ideally, being able to trace the cross section outline 
on graph paper would allow you to accurately see tIJe shape of the cross section and 
enter it into your modeler. Our goal is to eventually get the cross section shapes onto 

graph paper, since the model will quickly follow. 

Transcribing cross sections onto paper is still very difficult' There is almost never 
a way to directly place your object on the paper to just trace the cross section outlines, 
so we have to use indirect methods. Perhaps the most elegant method involves a tool 
called a "contour gauge" found at most hardware stores. This tool measures odd 
profiles of corners and moldings so floor tiling call be cut in the exact opposite shape 
to snug np clusely to the wall. The gauge consists of a large number of stiff metal 
\vires aligned side by side ill a row, held in place by the friction from two plates that 
sandwich the wires between theIll. The wires arc relatively free to move in and out, 
so you can press the gauge against a shape amI the wires move in the appropriate 
alllount. You just press the gauge against YOllr object, thell place the gauge 011 your 

graph paper and copy the shape. 

This seems like t.he ideal tool for cross section measurement, aTld it vmrks quite 
well for many sh<lpes. UnfortllTI<ltdy when Y011 have a sharp contour, the wires bend 
Ollt and arouIld t be edge instead of being pressed ill. Also, the rebt ively coarse size of 
the wires makes very accurate measurements difficult. This tool looks like tllC ideal 

soll1 tion for cross section measurement, but in practice it is best for large surfaces 
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without sharp features. 

l\like Halvorsoll (presidellt of Impulse) told Ill(, once that he had good luck mod­
elling cars by cross sectioll. He wellt to a hobby store and bought a clear plastic 
"shelr of a cal". These shells are oftel1 used as the base for large radio controlJed 
cars. I\Iike used thilL opaque tape alclllg cross sectiolls of the shell and cyeballed the 

1I0\v-\"isible cross scctioll shapes. Tbough it isn't nccessarilv very accurate. this struck 
Ille as a particularl~' clegallt way of gettillg the fcd for the model"s cross sections since 
the clear body makes sceillg the shape defillcd bv the tape eas~·. 

C.2.3 Casting :Molds 

One possible \vay of lllcasuring ~'our objcct"s cross scctiolls might be to just take a 
hacksa\v awl slice your object illto sliccs thin ('lIough that they can be placed onto 

graph papel". I\Icdical laboraturics oft ell build models this way, \vith a razor blade 
taking off sheets of tissue that are digitizcd witlt a Gll11f'ra. then asscmbled in a 

compute!". III our casf'. this might \'('1".\' well be a practical solution. but ullfortullatcl~' 
it tellds to destro"V vour model as you lllcasure it. En'l1 if you don't want to keep your 
IlIodel. there is a significant danger that if vou make a lIlistake YOldl never he able 
to start 0\"(']". Also, lllallY models arcn't sturdy enough to be able to slice accurately: 

a thill piece of plastic would ratlwr break thall lw sa\vccl through. 

It is Jl1uch hdter to measure the cross sections indirectly winch still leaves your 

model intact. The best solutiol1 rw' founel for lIleasuring cross sections is b~' making 

a cast of the Jl1odel- a mold. Artists arc llsed to taking casts of objects to copy them 
ill plaster or other ma tcrials. If we can make a physical copy of our model \vit hout 
damagillg it. we arc frec to mutilate the copy \vith a hacksaw. An additional benefit 

is that \VC can lIlake our copy out of a sturdy material that is still casy to cut through. 

After a lot of experimentation rvc come up with a \"Cry reliable, cbeap, and easy 
way to copy objects. Artists generally usC' a "llloidillg compound" or "casting media" 
which is a paste that call be brushed directly onto all object. Alternatively, an ohject 
can be imIllersed ill a bowl of till' goop. This compound changes from a paste to a 
flexihle. springy surface in about half an houl". Ver~' surprisingly, the compound docs 
not seem to stick to anything: plastic parts pop right out, metal is even easiel". A 
largc, glob that acciclentall.v fell onto carpeting (!) actually camc off easily, leaving 
the imprint of t he shag! Additionally, the compoulld is water soluble, non-toxic, awl 
cheap. I found a product called "Instamold'" at a local artist supply store that came 
ill a powder form (mix with \vater to use) that cost about $G for enough COlll]Hlllnd 

to make a gallon. 

The casts that this Illaterial rnakcs could be sliced and measured directly, but it 
is a littlc too pliable to hold its shape when cut and measured, and after about G 

hours it dcws becorne hareI, but it shrinks and cracks. It is really more suitable to 
use as a mold for a second casting material. Artists use plaster of paris quite often, 

but plaster is a little too hard aml messy to be slicing into the cross sections that \'If' 

need. I found a second material that \'lorked beautifully: styrofoam. You call buy 
pressure cans of a "nOll-toxic foaming insulation compoullcf' at your hardware store 

for about $;-). which works great. The foam comes out of the can in a mushy mess 
that expands as it cures (in about 2 hours) taking tbe shape of the mold. vVhen it.'s 
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dry, you can take the styrofoam model and start hacking away. The styrofoam cuts 
well and leaves sharp boundary lines that are easy to trace on graph paper. 

Another way of casting your model is to use the styrofoam directly on your object 
just like the casting media. The styrofoam could be sliced after it sets, and you 
could measure the cross section shapes from the interior "hole" your object left. 
Unfortunately the styrofoam sticks to everything (including skin!) so you have to 
protect your model from the styrofoam first. I painted the plastic hull with a thin 
layer of liquid latex (also found at an artist's supply store.) Liquid latex is fun stuff, 
it is basically liquid rubber which dries rapidly. You can even dip your hands into 
it and make custom rubber gloves ... It peels off without any fUbs from plastic, but I 
wouldn't try it on carpeting. 

I built a long, rectangular box out of thin cardboard that the boat hull completely 
fit in, similar to a shoebox. I placed the hull inside, then filled the remainder of the 
box with styrofoam. When the foam had hardened, I popped the model out (the 
thin latex layer stayed behind), and was left with a rectangular solid "anti-hull." I 
placed it into a mitre box (a tool for holding materials when being cut) and used a 
hacksaw to lop off wedges about two centimeters wide. Make sure to label the wedges 
before you start cutting to identify each cross section! It is also easier if you mark 
the cardboard with equally-spaced parallel lines to identify where to cut. 

This second method actually is more convenient, since it is a one-step process. 
Additionally, since the "anti-model" was in a nice rectangular box, I was able to 
identify the orientation and position of each cross section, since the rectangular outside 
of the mold stays constant for each slice. This absolute reference is valuable for 
positioning the cross sections relative to each other. 

C.2.4 Touch Up 

Usually there is some extra work to be done after the skinning. The boat hull was 
smooth and was ready to use, but what about a car body? I modeled a Volkswagen 
Golf body, and successfully used cross sectiolls to make a wonderfully detailed version. 
Ullfortunatcly. it still needed a lot of work to finish it since the windshield and windows 
were cast as an integral part of the body. There are a couple of techniques for finishing 
off these small details. 

Very often, you want to split part of the smooth shape off as a new object. With 
the Volkswagell, I wanted to relllove the willdows from the body. but still keep them 
to form the glass with. There are a couple of techniques for splitting objects like 
this. The most straightforward method just involves deleting the points alld faces 
you don't Jleed ill the body (lib- the windshield). then loadillg it copy of the original 
shape, and deletillg the points that you don't need in the windshield. With two passes 
of deleting, YOll get the twu separate objects. You call "cut out" parts of your object 
this way pretty quickly and easily. 

If you know you arc going to be clltting out sections of your modeL you might 
want to add extra cross-section slices in that region so that you have smaller faces 
there. That will allow you to better select the exact region YOll \vant to cut onto 

Of course. the most elegant way to cut out sections of your model is to llSC "Slice." 
You can build a "cookie cutter" object that will cnt arbitrary shapes out of your 
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model. This is ideal for pulling things like windshields off of your model, especially 
since the region where you are cutting doesn't have to have a high number of faces: 
the program will add them as necessary. 

C.3 Object Appearance and Attributes 

\Vhen an object has been built in the Detail editor, often its appearance is lacking 
when you try to render it. The surface attributes of an object are obviously very 
important to the appearance of the object! In fact, you can argue that the attributes, 
brushmaps, and textures on an object contribute more to an object than the geometry 
of the points, edges, and faces. This is especially true with the complex control things 
like brushmap altitude mapping gives you over the object's appearance. Even a flat 
plane can become a beautiful landscape when you have the proper attributes assigned 
to it. 

The best way to set the basic attributes of an object is by experience and experi­
mentation. You can make many copies of an object and assign them slightly different 
attributes. If you lay these objects out in a grid then use "Quickrender" to get a view 
of all of the objects, you can quickly see what appearances look best. 

In this book, Appendix H on page 195 gives a list of useful base object attributes 
that I have built up. The best way to use these attributes is to apply them to yom 
object, then perturb them. Vary the parameters to create the effect you are looking 
for. You arc welcome to use the attributes as-is, but the best results corne from the 
tweaking and adjustments you make to each individual object. 

C.3.1 Metal and Reflection 

Perhaps one of the most important appearances that yon want to try to make is 
metallic objects. ]'vIda] is tricky to build; you can't just give the object a shiny 
attribute and expect the object to suddenly appear like it is made of metal. True, 
shininess is important. The shiny appearance makes the object reflect its environment 
in a realistic fashion. The Chrome attribute listed in Appendix H has a high shininess 
value. 

But a shiny object is not enough for good metal appearances. The smooth metal 
look comes not from the object, but from the colors and light that it reflects from the 
world around it. If you ever look at a chrome hubcap, you'll see that the top half of 
the hubcap has a blue-grey tint from the sky, and a brown-black tint on the bottom 
half where it is showing the ground. Even if the images the hubcap reflects are soft 
and indistinct, the colors of sky and ground are being shown. 

Our eyes have become used to seeing this reflection of the world in shiny metals. 
If we don't see the soft colors reflected in metal, the object starts losing its metallic 
appearance. 

But how do you get metal objects to reflect their environment? Do you have to 
ray trace to get good metal appearances? No, actually you don't. Impulse recognized 
the importance of global reflection in object appearance, and included several tools 
to help produce higher quality appearances. 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 



I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 
II 

IG7 

Evell ill s(,'llllilH'. three it(,llls arc rdlected ill objects. alld thcse itelll;'; call do 
wOllders for llulkillg vom SCCllC luok llj()H' realistic. First. the glub,t\ sky p;mllllctel"S 
(includi1lg (be c()lor gradieuts) are used. so reflective alld shill\' oLjcct:; \vill show 
the sky col()rs ill tlieir surfaces. Also. groulld plaJ)(,s will \)(' sh()wll. alld (,\"(,11 tlie 

textures ;l1Id brusllllJaps OIl the groulld \\'ill be accuratel~" shmnl. A chrollle ball over 
a chcckn\)();m\ grollnd will show rdlected cbecks ('\'('u whell relldered ill scallliu('. 

Fillally. \"011 call sct up a "\v()rld rdlectioll map." ill the Actioll edito!". This hruslllllil\> 
will\)(' sll()\\"1l ill the reflect in' ohjects of .vour SCClle. If you get a llicc lalldscape pidllrc. 
you call prod lIce lIIurl'f'lolLs aplWium ICCS WIICII t he items show reflectiolls frOlll (his 

wurld hrusll. En'll if the gloiJiil hntsh is fairly simple. ~"ou call cnhallce the nwUdlic 
pffcct c!lorlllously. 

EVCll ill S("('l)('S where there is to \\"()r1d to reflect. our eyes expect to scc a reflccted 

horizoll. If you arc bllildillg it flyillg log() animation wit h metallic letters flying thrullgh 
black space. the addition of the sky alld \yorlcl reflection lllap is illlPortant. Otherwise 
the object:; will reflect pure black, awl they will not appear t() \)(' llletallic at all. But 

wlwt if vou Wiillt that black background. and not a sky? \Vcll. tlw]"('"s a slight trick. 
Add a gl()bal l)rns\Jmap alld il Ilice gradient sk~" color. Theil seled the "Genlock Sky" 

uptiun in the Globab requester. This will make the sky rellder as black (the default 
gelllock color) but your objects \\"ill still reflect the bluc gradicnt sky like you \vant 

tlH'1ll to. This trick is very illlpurtant for the flying dmlllH'-ldter-l()go animatiolls. 

C.3.2 Transparency 

\Vl]('n you start playing with raytracillg alld trallsparent o\J.i('cts. you might llot S(,(,lII 
to havc as lllllCh control as you thought. You carl1lot just assign a Ilice \)I1H~-whitc 

trallsparellcy to all object like a couch, set the index of rcfractiull to I.S2. and expect 
tu hil\'C the couch suddcllly appear as if it were Inade of glass! 

Tu get nice refraction dfccts. you often have to experilllcllt. which is unfortullate 
sillcc ray tracing can takc a l()ng time. \Vhen Y011 wallt to lllakc a refractive object, 
somct illlcs the table of indexes ()f rdractioll reall~" isn't a good guide. Unless you 

arc trying to accuratel\" nlodel a !ellS. often playillg with tll(' index call produce 
more pleasing results. Siucc Ill()st ob.icct s have complex geometrics, they refract light 
scvcrely awl ill complex ,yays alld produce a chaotic image alld Ilot just a s\ightl~" 

bellt alld distorted vie,v. Usillg art.ificially low inckxcs of refraction can oftcll pwdllce 
more pleasing images. A cOll1plex glass vas(' I built looked best \\"hell the index WilS 
lowered all of the way dOWll to 1.1. At this value. the illlage that the \"<]s(' tntllsJ[liu('d 

was definitely distorted, but the image was still somewhat coherent. Using a "proper" 
glass index of 1.52 produced an unnatural blur of color. This isn't a fault of Imagine 
at all! It is just due to the fact that most glass objects in the real world don't have a 
geometry as complex as most 3D models. (When was the last time you saw a crystal 

couch'?) 

Like metals, transparent objects really show their environment. If there is no 
scene or object behind a transparent object, you won't see any interesting refraction 
effects. By setting up situations where transparent objects are clearly changing the 

light that passes through them, you can enhance the illusion of a virtual world in 

your Images. 

U/()!;,,/ hl'll.,hll/I//'" "n 
11<,,1'1'1/1(''/ Oil POI}(, J/IJ. 
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C.3.3 Geometry and Surface Complexity 

Surface appearance can dramatically affect the rendered image of a model. For many 
models, the geometry (the points, edges, and faces that make up the mode) is sur­
prisingly uncorrclated with the complexity of its rendered image. A space station 
Inade up of a torns \vith radial spokes might be able to be built in five minutes or 
less in the Detail editor h~' joining some primitives together. \Vith the addition of 
some high quality brushmaps. it can be turned into a breathtakingly realistic model. 
It does take skill and practice to learn how to add bruslnnaps and textures to an 
object, but these skills are just as important as the knowledge uf basic modelling and 
manipulation commands. 

Although many models can be greatly enhanced (or defined!) by additional at­
tribute assignments, many models really do require extra polygons to define small 
details. A very high quality model of a sailing ship might have ropes and pulleys 
that can't be faked with a brushmap or texture. Sometimes this calls for your own 
judgment. Should you build an airlock with an extruded outline, or can you make an 
altitude brush map that will fake the appearance of a complex airlock? 

This judgment is often rnade by thinking about how you will he using your model. 
if you are going to make an allimation of a spacesuited man entering an airlock, it is 
pretty obvious that you'lI want to build the airlock with polygons so you get a true 
perspective view when your camera comes in close to it. If you waIlt the space station 
as a backdrop to a space battle, it might be a lot easier to just make a brushmap of 
the outside of the airlock. Since it is almost always easier to make a brllshmap of 
something like a doorway than it is to model it with polygons, you can really benefit 
by using them as often as you can to save a lot of design work. 

In fact. some appearances can't be made by any other method except brush maps 
and textures. No matter how many polygons you added, you would never be able to 
get a realistic appearance of woodgrain onto an object. With a brush map or texture. 
it's easy. 

C.3.4 Brushmap Control 

The toughest part of making a brush map is in lining up sIIlall details so they will 
appcar in the right place on the final model. Though you can almost always scale 
and rotate the brushmap when you are applying it, sometimes keeping the individual 
elements in a single brushmap aligned the way you want is difficult. For example, you 
might have a large space station brushmap that includes the image of an airlock door. 
some portholes, and sumc access panels. Though lining up the airlock on your model 
might be easy, sometimes the other parts of the image (like the portholes) might map 
into empty space, or at a location you didn't expect. If you scale your brushmap to 
move parts of the image closer or further apart, the size of your airlock is going to 
start to change size and shape, something you don't want. 

11y trick for dealing with fiat maps (especially large ones) really works well. You 
want to build your brushmap with a template that shows the true geometry of your 
object, and use that guide for determining where to place the different parts of the 
image. For the side of the space station, all you need is an outline that indicates what 
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areas an, "saf(," (will map onto ,VOUI' object) and what an'as aren't (tIl(' nJilp will go 

into space, or a part you don't want.) 

I once made a 767 model and wanted to lIla kc a large brushmap tu add the windows 

and doors (as well as thp logo) to the side of the airplane's body. Ewn if I measured 

tly' lellgt h and height of the Illodel. I \\'ould still have problems keeping the individual 

elements in the proper sizes ,111<1 r('!,d ivc locations if I tried to guess the positions of 

the brushrnap katurcs. 

TIl(' solutioll is really qui((' straiglltfo]'\vard. In the Detail editor, zoom in on a Hat 

(not Iwrs)H'ctivc) \'iew of YOllr IlHHkl. III my casc, I used a side view uf the tubular 767 
bod~'. :-\ow usc a screen grabber (like ADPro·s. or the freely distrilmtahle ScrecnX bv 
Stcn~ Tibl)('tts) to grab the Imagine screpn as an image, In a progralIl like DPaint. 

YOIl CaIl erase the extra details like the moddling gadgets and leaH' just the outline of 

your object. You can nmv llse this outline to decide how to color VOIl), object, \Vith 

a side vipw of the proper shape alld scale, adding the windshield. \villciuws. and logo 

to the 7G7 was easy, Since the Hat perspective of the vie\Y is it straight projection, 

vou can mil p t he painted image right back onto your IIlodel with 110 dist ortion. i j list 

llsed a Flat X Flat Z lllapping alld scaled tilt' brllshmap S() it just barely covered all of 

the parts of tIl(' fllselage. This ins1ll'ed that all of the details that I added in DPain! 

wOllld ,q)IW<t)' ill t heir proper place. 

:\Ial1\ ]wopk \Yollder \\'h,\' tlwv om'! jllst take a paintbrllsh al1d paint ,VOllr object. 

\Vit II ! his 111et hod, Y01l call! 

This lI)('tllOd is partic1Ilarl\ dfcctiw wht'll VOll arc hand digitizing a real Illudel. 

as (kscril)('d ill ! IH' previolls sectiol1s. ?\fust plastic lIIodel kit:; COllIe with scls of color 

(kcals ready to trallsfer ontu the filIal plastic Illodel. Tlwsc arc Jin/cd for digitizing 

and llsillg as br1lshlllaps' The\' arc all in scak with each other. alld arc flat so tl)('~' 

an' cas,' tu S("ln or point i1 camcra at, SUlIlC lnodcls COlll(' with si(k/top/front views 

of nJl)r lll()(ki. ,Illd YOll Cdll digit ize these figures and llse thclll as brllshmaps just 

lib· tlJ(' ()utlill(' ,grahbed fnJlll tIl(' 1I1Odclc1'. Therc's no snch thillg as cheating in 3D 

nlOdcllillg. S() g() ,t!wad awl use the brllshlllaps that hil\'(' already hccl! Illade for yOll. 

Of ('O\ll':-;C. 1)(' c<ll'dul of c(Jp~·)'ights . 

C.3.5 1\1akillg Brushlllaps 

P],<'])<lckaged IJI'lI:-;itlllap packages a]'(' vcry ('()ll\'('nicllt, but t hcy willlwv(')' he a rcplacc­

lll('llt fo]' ('ust (JIll hrus!Jc:-; y()U lilah, spc('iti(';dly for '1 certain ohject, Depcllding Oil 

your ()hj(Tt. \'()ll llligilt 1)(' lllappillg lille drawings. a scallllCd image, or (,\'Cll another 

ray trace onto your ubject. 

The tool of ('hoice for making these brushlllaps is of course a paint program. 

Deluxe Paint IV is certainly adequate for almust ,lilY ltlanipuiatiOlI you want t.o pC'r­

forlll, and it allows you to create and edit lllost types of irnages. Ollt' feature of 

Deluxe Paint that most pcople Hever use is tlw ability to edit images larger than the 

screen. \Vhell you wallt to add fine details to your object, you want to usc as large an 

image as possible. Deluxe Paillt will allow YUll to pall around your image and edit a 

screclls-\vorth at a time. You are limited only by RA?\I; I once edited a 3500 by 1200 

brush map! 

Another paillt program I use complements the features of Deluxe Paint. When I 

DPaint is dis('IlSMd un 
page 189. 



DCTll is disr:usscd on 
page 190. 
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am dealing with many-colored images (like scanned pictures) I find that DCTV Paint 
is a terrific tool. Its images allovv' much smoother gradients with more colors, and the 
tools it provides for manipulating the images are terrific. It doesn't handle fine detail 
like line drmvings very well, but that is where Deluxe Paint shines. Even ToasterPaint 
and Light 21 (the paint program for the Firecracker 24) can't match the ease of use 
of DCTV Paint. The largest drawback of DCTV Paint is that you cannot easily edit 
images larger than one screen. 

If you don't have DCTV paint. there is a trick I used for editing images with many 
colors using plain DPaint. The problem with DPaint is it is limited to a fixed number 
of colors (or to just HAlvI) whereas 24 bit or DCTV have an enormously larger color 
palette. The trick I used is simply to use ADPro to scale the image up to double or 
triple its original size. Each pixel in the original image becomes represented by 4 or 9 
new pixels. ADPro's dithering will represent the color of the original pixel with high 
accuracy since it can use all 4 or 9 of the new pixels to represent the exact shade. 
After you edit the image, you can load it back into AD Pro and shrink it to its original 
dimensions. An added benefit is that antialiasing is automatically performed by the 
scaling back down, so diagonal lines are smoothed and free of jaggies. 

This trick requires a lot of RAM (ADPro is memory-greedy) but it allows you to 
edit 24 bit files with DPaint! If you don't have DCTV or a 24 bit paint program, this 
might be your only choice with some images. 
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Appendix D 

Text ures in Imagine 2.0 

Imagine 2.0 comes with many built in algorithmic textures, which allow you to define 
your object's surface appearance by a set of parameters fed into a procedure which 
then determines what color each part of your object should be. Using textures is 
descri bed in detail on page 36 in the Detail chapter. This appendix describes the 
textures that COIlW with Imagine and how they are used. 

Most of the textures apply a layer of color on top of your objects surface and leave 
part of the original surface showing through. For example, if you use the Checks 
texture to make black checks on your object, your original surface will show through 
in the areas where the black checks aren't applied. This is extremely useful, since you 
can use this property to "layer" your textures on top of one another. 

Sometimes the word "color" is used in these descriptions to mean "The Color, 
Reflection, and Filter attributes that are defined by the texture." It is usually obvious 
by context what this assignment is, but it is easier to say "You can define the color 
of the woodgrain." than "You can define the red, green, and blue components of the 
color, reflectivity. and filter values in the woodgrain's attributes." 

D.l Angular 

The Augular texture adds five different colors to your object depending where a point 
is on the object. These different colors blend smoothly into one another, creating a 
very soft shading. You can think of the different areas that the colors are mapped to 
as corresponding to the different faces of a cube. You can define the colors of five of 
the cube's faces (the sixth is the default color of the object), and the areas near the 
joints of the Cll be faces are smoothly shaded, blending into each other. The faces are 
identified by direction the face lies in. All of the directions are of course relative to 
the texture axis. 

Pos. X RGB The color mapped to the region in the positive X direction. 

Neg. Y RGB The color mapped to the region in the negative Y direction. 

Pos. Y RGB The color mapped to the region in the positive Y direction. 

Neg. Z RGB The color mapped to the region in the llcgative Z direction. 
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Pos. Z RG B The color mapped to the region in the positive Z direction. 

D.2 Bricks 

I-hicks adds (as you might expect) color in a brick pattern. Rectangles are added to 
your object in a three dimensional grid. with the si~e of each rectangle and the \vidth 
of the gap of between the "bricks" definable. Actually, Bricks doesn't add bricks, it 
adds the mortaT, the cemcllt bct\VeCll the bricks. The original object snrface shows 
through as the bricks, so (for example) YOIl could apply the wood texture to your 
object, then bricks, and your object would look like it was made of wooden bricks. 
Remember that this is a three dimensional texture, so the bricks go in as well as up 
and across. Adding bricks to a curved surface will work, but it won't necessarily look 
realistic since the bricks will not curve with the object. 

X,Y,Z Size The size of the bricks. Standard building bricks usually have sides 
roughly in a 6:3:2 size ratio. 

Mortar Size The width of the colured mortar. On buildings I've looked at, this is 
llsually about a fifth uf the Z height of the bricks. 

X,Z shift with Z,Y vVhen bricks arc stacked, you can place them directly on top 
of each other, or offset each one frum the previous layer. Builders usually add 
a new layer of bricks offset from the previous layer by half of the length of the 
brick, so you might set the "X shift with Z" parameter to half the X width of 
the brick. Similarly, "Z shift with Y" will change the offset height of adjacent 
rows of bricks. 

Mortar Color, Reflect, Filter RGB The attributes of the mortar. 

D.3 Camo 

Camo adds random spots of color onto your object. These spots are opaque blobs 
of color that look much like caJllouflage (hence the clever name.) You can vary the 
spacillg of these blobs of color, and apply up to four layers of differellt colored spots. 
Your original object color is shown in the areas where no spots are placed. 

Spot Spacing Changes the rough scale of the spacing between the spots. For some­
thing like an airplane, a llumber about 1/10 of the length of the object \vorks 
\vell. 

Random Seed A number to randomi~e the algorithm. Enter your birthday! 

RGB Color 1-4 Allows you to determine the RGB colors of up to four sets of spots. 
The spots are added in order and might overlap, so you might have spots of 
color # 3 on top of color # 1. 

# of colors The number of spot colors to use. If you select "I" only one color will 
be applied. "4" will apply all four colors. 
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Spot area Controls the density of spots. If you lmver this number to a small value 
like 0.05, you'll see very few spots. At the extreme of 1.0, strange effects take 
place and you get random crisscross areas. A valllE' like 0.5 works well for most 
applications. 

D.4 Checks 

Checks are perhaps the classic algorithmic texture. It applies a three dimensional 
grid of solid checks to your object. You can think of a stack of colored cubes arranged 
in a checkerboard grid that alternates cubes with holes. This alternation extends in 
all thTPP oirections. 

Checks can be applieo to any object, but sometimes you might get results you 
don't expect. A sphere with the Checks texture 011 it looks quite strange, since the 
curved surface makes the checks seem to appear at odd places. If you are lookillg to 
build the classic red and white checkered Amiga sphere, you are better off making a 
red and white checkerboard in a paint program and llsing a brushmap to apply it to 
the sphere. 

Check Size The size of one check. 

Color, Reflect, Filter RGB The attributes of the checks. 

D.5 Checks2 

Checks2 is Vf'ry llluch like Checks except it is a 2D texture: the texture only changes 
along two directions. Instead of a checkerboard pattern of cubes, the texture is like 
a checkcrl)()ard pattern of solid columns extending lip and down infinitely along the 
texture's Z axis. 

Check Size The size of one check. 

Color, Reflect, Filter RGB The attributes of the checks. 

D.6 Disturbed 

Disturbed adds a rippled appearance onto your object as if it were made of water. 
This text.ure doesn't affect the color of your object, it instead makes the light reflect 
off of the object's surface as if the surface was physically rippled, much like the way 
altitude maps work. The disturbed appearance can be thought of as the interference 
between a couple of sources that are making ripples simultaneously. Disturb isn't 
easy to animate: illstead you probably want to use the "Ripple" FIX described on 
page 182. 

Yo Ii (:(mmakc some 
funky (]rl~dr:co patterns 
by scUing the "Spot 
A I'm" to IL high valuc 
likc 0.95 01' 1.0. 

If you nTC applying 
Chpcks to a plane. you 
p1'Obllbly want to 11SC 

the Cherks2 teJ:tun:. 

iJl'llShlll.llPS an: 

dIscussed on pagr: 39. 
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Amount < 1 The amplitude of the effect. A value of 0 will have no effect on your 
object, a number like 2 will muddy it into confusion. 0.5 works well. 

Wavelength The rough scale of the ripples that are made. A number about 1/10 of 
the length of your object works well. 

X Separation The distance between the ripple sources that are causing the dis­
turbed pattern. A value roughly equal to the wavelength works well. A value 
of 0 will create no interference between the sources, and the disturbed effect 
becomes very regular. 

Small < 1 A perturbation that adds a little character to the disturbed pattern. A 
value IIluch greater than 1 will make a confusing looking texture. A value of 0.5 
works well. 

D.7 Dots 

Dots will add a regular gridwork of spots (actually spheres in a 3D grid) to your 
object. This makes a regular pattern of spots on your object. The spots will appear 
at different sizes depending on how close yonr object's surface passes to the center of 
a sphere. 

Dot Spacing How far apart the spots are located. 

Dot Radius The radius of each spot. Remember yon might sec sections that are 
smaller if your object cuts through a "sphere" of color but doesn't pass through 
the center, a COlllnlOll occurrence. 

Color, Reflect, Filter RGB The attributes of the spots. 

D.8 Grid 

The Grid texture is very straightforward. Grid adds a cross-hatch pattern of lines to 
your object, arranged in a smooth lattice shape. You can think of Grid as being the 
Brick texture with cubical bricks and no offsets of adjacent rows. Like Bricks, Grid 
colors the mortar, or boundary between the cubes that it stacks. You can change the 
size of the cubes as well as the width of the gap between them. 

Grid Size The spacing between adjacent lines. (The size of the cubes.) 

Line Size The width of the lines. 

Color, Reflect, Filter RGB The attributes of the gridlines. 
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D.9 Linear 

Linear is perhaps the most useful texture of all, just because it is so simple and 

versatile. Linear allows you to add color to one half of your object, with a gentle 

or abrupt transition between the two halves. This is done by specifying (with the 

texture axis) a point where the color of the object starts changing. Any parts of 

your object in the direction of the the positive Z texture axis will be colored with 
the attributes specified by the Linear texture. A "transition width" can be set which 

defines how sharp the transition between the original color and the linear color is. 

Any surface within this transition is colored with a gradient that smoothly changes 

from the original object color to the color being applied by the texture. 

Linear is very versatile since it is so simple and elegant. You can position the 

texture axis so that your entiTf~ object is in the region that is colored by the texture 

(The axis would be completely on one side of the object, with its Z axis pointing 

towards the object.) Then, if you set the "Z transition width" to a length equal to 
the length of the object, your object will be completely within the transition between 

the two colors, so it will be colored with a smooth gradient. You can even apply a 

texture like vVood first, then use Linear to "fade" the woodgrain in over a distance. 
You can also add several copies of linear to add multiple colors to your object, so you 

can have up to 5 regions (the original color, plus the four areas defined by the Linear 
textures. ) 

Transition Z \Vidth Defines how sharp the transition between the default object 

colors and the colors added by Linear is. This is the actual distance it takes 
to "fade in" the texture. A value of 0 will make the transition abrupt and 

complete. 

Color, Reflect, Filter RGB The attributes added to the object m the region in 
the direction of the positive Z texture axis. 

D.lO Past ella 

Pastella adds random spots of color to your object. These spots are very "soft" in 
that they are fairly blurry and they don't have sharp colors; they are all pastels, colors 
which are not highly saturated neon hues. 

Detail Size The rough size of the spots of color on your object. 

I Random Seed A number to randomize the algorithm. Enter your mother's birth­

day. 

I 

I 

Color, Reflect, Filter RGB The attributes of the spots. Colors in particular will 

not be used exactly, but will rather be "whitened" into a more pastel shade. 
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D.II Radial 

Radial is very similar to the Linear texture. It allows you to add a color transition 
or gradient to your object. Instead of splitting your object into halves along a plane 
like Linear, Radial splits your object based on a radial distance from the texture axis. 
Everything outside of a definable radius will be colored with the attributes defined 
by the texture. You can also create a soft transition between the original color and 
the surface color by setting up a "transition width" which makes a gradient between 
your beginning and ending colors. 

Start Radius What radius from the center of the texture axis the color transition 
begins at. 

Transition Width Defines how sharp the transition between the default object col­
ors and the colors added by Linear is. A value of 0 will make the transition 
abrupt and complete. 

Color, Reflect, Filter RGB The attributes of added texture. 

D.12 Spots 

Spots is somewhat like Camo, in that spots of color are randomly added to your 
object. The spots in Spots have a different character, however. They look more like 
rings or lines twisted into irregular shapes, and filled with a second color. You can 
set both the line (outline) color and the spot's interior color. 

Neither Spots nor Camo really adds circular areas of color like Dots. 

Spot Spacing The rough distance between spots. 

Random Seed A number to randomize the algorithm. Enter your cousin's birthday. 

Color #1 RGB The color of the outlines around the spots. 

Color #2 RGB The color of the spot interiors. 

D.13 Waves 

Like Disturbed, Waves does not change the color of your object, but makes it look 
like it is made of liquid. Waves is a much better behaved texture than Disturbed, 
and is really designed to be animated. Waves doesn't actually change your object's 
shape; that effect can be performed by the "Ripple" FIX described on page 182. 

Waves adds a regular, repeating bump to your object, like a series of waves coming 
into a beach. You can change the height of the waves and the separation between adja­
cent waves. You can also animate them by using the "Distance Traveled" parameter. 
The waves move along in the direction of the X texture axis. 
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Wavelength The spacing (length) between subsequent waves. 

Amplitude The apparent height uf each wave. 

Distance Traveled The distance the waves have moved. If you increase this number 
with time, .vou can make the waves move smoothly. Use texture Illorphing to 
automatically increase this parameter. (Texture morphing is talked about on 
page 103.) 

D.14 Wood 

Wood is another classic texture algorithm in computer graphics. It adds a woodgrain 
pattern tu yum object that can be quite realistic. It makes grain by modeling \vood 
as a set of concentric cylinders of grain (a good model, that's what a t rce is!) You 
can perturb the grain pattern to make it look more random and realist ie, .vou can 
als() change the thickness and attributes of the grain. 

The direction of these "grain cylinders" is along the texture's Y axis. \Vood looks 
best when this axis is nearly, though not quite, parallel to the longest object dimeIl­
sion. This gets YOll nice grain cross sections, and looks lIlore realistic. Sometimes 
very small rotations of the \'.!ood's texture axis can make a dramatic change of the 
appearance of the woodgrain on your object, so experimentation is worthwhile. 

Color RGB The color of the \vood grain. Grains are usually darker than the wood 
itself and tend to be redder, but you can choose neon blue grain if you like. 

Ring Spacing The normal distance \wt\\'('CIl different rings in the wood. A Sill a !ler 
llllmlwr will increase the l1uIllI)('r of rings but make each ring thinner. 

Exponent The thickness of the rings. \V\Wll this value equals 1.(), the )!;rain rings 
il r(' <l hout the same thickness as the al t(Tnating bands of wood. A v; 11 u(' of 20 

will Illake the rings very thin. A llUllll)('r from 0 10 works well. 

Variation How rcgnlar or irregnlar the wood grain is. A number like 0.1 will produce 

a very regular (very boring) pattern, while 3.0 will make the grain look more 
like twisted burL I like the looks of woods with values in the range of 1.0 2.0. 

Random Seed A number to randomize the algorithm. Enter my birthday. 
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Appendix E 

F IX in Imagine 

FIX arc spcci,d effects you can appl~' to objccts ill the Action editoL The~' me similar 

to textllres ill the fact tlla! they operate Oll ,vOllr objects and produce all advanced 

effect from a proc('dllnll algorithlll. Instead of changing surface colo!'. Ilow('vc'L FIX 
allow cOllipleX lllaniplliatiull that let the ge()ll]('tr~' of ohj('cts to change, usually in ;111 

<lllilll,tl iOll. The lise of FIX is dcscrilwd 011 page 112. The FIX iIlcluded with Jmagill(, 

2.U arc d('scriIJf~d ill this section. 

E.l Boing 

Buing will I\lake nil objcct sql]('('~(' itself along one aXIs. Y01l c01lld llSC this df('ct 

to Illake a bOllncing basketball that deforllls when it llits thc grolllld. or to hav(~ a 

starship strdch and distort ",\ic'll it g()('s into warp drive. This F X ],eally doesn't 

do allvthillg you C,llI't do \\"ith kcvs to cOlltrol the objcct's scak. Imt it i:-. cOllvcnicnt 

cSjl('('ialh for 1I1llltiplc contractiolls. 

\VII('l1 appli('d to an ()iJject, tIl(' actOl' will ]w :-w,iled dowll to a ccrtain fracti()11 

of its size ill olle directioll, t IWIl hack up to its origillal siz('. 1'011 Cilll also SCid(, the 

obj('ct lip by -.p('('ifving;) "Shrink" to a vahH' gn';ltcl' thaI! 1.0. If VOll tell tli(' FIX to 

pc1'f()rJlI tIl(' l{oillg;1 1J1111l])('r of time,.:. tIl(' ;,;(',dillg ('~'c1('s will O(,Cll1' COllS('Cllt i\·"h·. The 
11llltll)('r of frall!(~s that the FiX i" applied tu ('ollll'O\s tIl(' <llll')llllL of tilllc it. t:lkc,.: for 

til(' ()]>.j('('t h) contract and ]'('-E'xpalld. 

XYZ Axis \\'llich din'ction to cUlItnwt. tIll' object alullg. A hOllTlcing ])ilskC'tbilll 

\v\Juld (,],1lI1ch ill tll(' Z dircctioll. h1lt it st.ar:-.hip v>Ollle! prob"i)1\ ,.:tl'ctcli aloll!!, 

its Y axis. 

Squash To I'll<' directioll oftl!c squash. A ('('lite)' sqllasll i" a simplE' scaling. iI sqllash 

III thc' -1- 01 XYZ will make til(' sqll<1:-.h "HoI\''' ill that din'ctioll. 

Shrink Factor Hul\' 1ll1lch cOlllprcssioll or cxpallsioll YOll], object is s('aled ] )\'. A. 
nllllc of 0.1 \vill cOllt1'ilct tllC acto!' 10 lOS< of its origillal lellgth al lhe l)(';lk of 

thc Boing. A \'<1111(' of 2.0 will stn't ell the object to 20()(';) of its origillal lellgth. 

Number of Tinlcs The 1I1l111lw]' of tillies the cOlltraction/expallsioll C,H·i<, is pel'­

fOlllled clmilli!, the framcs til(' Fj X is applied. 
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E.2 Explode 

Explode is perl laps the Illost overused FIX, I !lIt it Slll'C is fnll, Explode will take and 

Ii tcrally I )j'('ak you r u bj('ct n pinto its COlli POIlC'Il t t riallgles. and scnd those triangles 
spinning a\Va~' frolll the ('('Ill ('I' or \'()Ul' ()l>.jcct, Alt hongh t 1)(' spillning triilllgks do 

hreak yonr object into parts (hilt th' il\\';)\' {'ronl each other. it is Ilion' of illl il hstract. 

art~lik('. explosioll as opposed t() the nie(' shrapnel~stnddecl plllll](,S of fil'C illld smoke 

\'Oll s('(~ ill scicnce hctioll III()\i('", \()Iwt Itch-ss. it is still occasiollalh' 11"('{'1l1 to 11,,(,. 

'{UII C;'\I1 control thc nl)(' of ('xplo"ioll, which is characterized 1)\ t 1)(' din'ctioll 

t Ite ol)jcct's COIllPOJl('llt triilllgl('s fh', ;\ ,.;ph(,l'ical explosion 1I1;'lk('s th" triilllgl('s fly 

directly away fmlll t 1](' oIJj('ct's axis. the Illost COllllilOli US('. \'011 call also make radial 

C'xplosi()lls. which is lllOj'(' like an exploding tnbe. when' t 1](' triallgles flyaway frolll it 

ccntral lillc. Ilut ]Joint. or a linear explosioll, which Ilulkf's the triangles move in OIlC 

sillgle dir('ctioll. 

YOl! (';111 hav(' the triangles ]'Otate as tll(',Y 1lI()\('. (']('atillg thE' effect of spinnillg 

shrapncl. YOII can also scale the triangles to ll!ilkc (hclll disappear as the~' Ille.\'(, 

Allothcl' Explode opti(l!1 Ide; ~'()ll Illilke t.he triallgles r('(1I]'I1 t.() tlH'il' st;lltillg po­

sit i()lIs, 1Iscfnl whell \'()l\ \\'d111 to f01'1l1 an ,)hj('ct fnJlll fh'illg sllritpll<'1. Yon Cilll also 
\'('\(,],S(' illl explosion: by 1l1ilkillg it 1'1111 ill j'('\'('I'SC Y01l call "lllH'Xpl(),j(:' iIIl ohjcct. 

Spherical/Radial/Linear Ddl'J'IuilH'S tlIC dircctioll the triallgles of yom object fly 

awa~' (dcscril)('<\ a hove). Spherical is t he I tlnst CUllllt10l1 optioll. 

XYZ axis \\'ith a radial or lillcar ('xplosi()ll. YOll jW\T to Sl)('cify which aXIs the 

explosioll OCelli'S ;i1<Hlg. This docsn't apply f()J' spl]('rieiil. 

Explosion Distance How fm' the tri;lIlg1('s s\toilid 11l()\'l' ov('r the span of the FIX. 

Expansion Angle The IIi, It II or t 11(' itllgl(' that "shrapncl" is ('j('ckd fr())ll. 

Triangle Scaling TIl(' till;d ,.,ii'l' \if t jl(' t ri;lllglcs. A nilnc of (l.() \\ill Iliakl' t 1](' t riall­
gks disappear ('olllpl(,t('k h\· tIl(' "lid of their lllutiOIl. 1,0 will k,'('p t It('il' sizes 
(·Ollstallt. 

l\1inin1ulll # of rotations \Vhen ~'Oll wallt triangks to ;-;pill as they movc, Y01l call 
lllake Sl1l'C all of tli('lll rotate at I('ast tllis lIlall\ till]('s. 

J\lax # of rotations S<'ts t 1)(' 1l1;IXillllllll lllllllber of spins for il t riclllpJ('. 

Randolll Seed A Illlllllwr to ralldomize tIl<' ('xt U]'('. esc YonI' te\CphOllC Illlllll)('1'. 

Return to original positions Flag to ret mil t 1)(' triallgil's to their origillal p():,i~ 

tiollS ill t Ii(' object. 

Reverse explosion tilHing Flag that makes the explosioll nUl III ]'('VE'rse, nwking 
shrapnel lIl)('xplodc illtl! a ,.;()Iid ohject. 
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K3. FIREVVORKS 1 Rl 

E.3 Fireworks 

Fireworks is ,I simple cxtellsioll ()f 1 he Explode FIX. Fireworks mn'ks exactly 111(' sallle 

exccpt :vou call lmvc thc triangles drop ill the Z directioll ilS if gravity wen' pullillg 
thclll clmvll. You abo han' the option of making the faces sparkle, which lIlakes the 
faces easy to sec as opposed to the Ilorlllal triallgle shading. 

Distance to Fall by End Determines the disLlllce the flying particles sh()llld drop 
to the "gl"Ound" durillg 1 he explosion. 

Make Faces Sparkle Flag to make the individual faces sparkle with color. 

E.4 Flash 

Flash alloyvs 'yOU to make it blinking object. Tile blink is not GlUsed by a light ur by 
challging the color of the object. I Ilst.cad, the object is toggled betwcen its nurlllal 
appearallce and an llnshaded Bright appearance. This llnshadcd appcmancc mealls 
that. JlO sh,)(\ows \vill be applied to yom object alld IlO shading will be performed: 
\'()])'lljust S(T t \](' tlat color of vOllr objcct. This is actually sOlIH'what of a stcril<' illld 
boring appe,mlllCC, but ade(jllat<' for something like a blinkillg cuntrol parl('1. Fm all 

object like a stopligllt where you \V<tIlt all actual light to appear, yon are better ofF 
just adding a new light at the proper frallle using the Action editor. 

It is very simple to control Flash. An obj{~ct with t.he Flash FIX will be sliad(·d 
lI()rmall.v for i\ c('I"lain IIl11llbcr of frames, titcll l)('("oIllc Bright fur another lIllllIl)('r of 
frauws. Yon ("ill I start tbc ohject ill cit her S/<lte. 

On Frames The lIumber of frames t II<' object should b(· shaded with Bright ill caell 
Flash repetitioll. 

Off Frames 'I'll(' 111l1n\wr of frilltles the ol)jcc1 sllOuld be shaded 1l01"Jlla!1\" 111 (',lch 
Flasll rcp('(ition . 

Start On/Off A toggle to start the object in eilher state whell the FIX IS first 
applied. 

E.5 Grow 

Grow allows YOll to extrude il ll1be just the Ext rude COllllll<llJ(1 ill tile DeLlil nlitol". 
except you call illlilllatt~ till' ('xl rtlsion as it ()CCllrS. If vou I1I<1kc a spline pill II ill llw 
shape of a logu writtclI ill clIr::-,ivc, you C<lll have the Idters "'writtell" out in till1c ill 
a gleaming tube of chrollle. (Extrll<k is discussed 011 page 50.) 

Grow is iH"tually pretty easy to IlSl'. You have to 1II,Ike the spline path auel the 
outlille' tiInt YOU want to haY(' extruded i11()lIg tlw path. YUIl can llSC tl[(' Det ail 
C()1111 llaIH\ "Ext l"lld('" to t.est tire path alld out lilll' aud llIak<' snrc the final ('xtf'l1dcd 
()bj(~ct appc<Jrs til<' \vay YOll Will II. it to. Gmllp tile origiualll1!(,xtru<ied obj('cl to the 

splillc path (the patir bcing; the parclIt!). tbclI sa\'c tllis group as a file. Load this 

Th, /Jriljhl o.lirihll/I I' 

r/'.',Tlilid 1111 j!llrJ( .1.1. 



IR2 APPliNLJTX E. FIx IN I1HAGINE 

group in Stage or Action as an actoL and apply the Grow F IX to it. vVhen animat(~d, 

the outline will be extruded in time just like you would expect. 

You have several parameters that can control the extrusion. All of thern except 

one are the sallle options that a normal extrude in the Detail editor gives you. 

Y Rotation An allgle thilt t II(' outline should be rotiltcd ;d()llg as it is extruded. 

720.0 is two full revolllt ions. 

x, Z Scaling Scales tIl(' ()lltlillf' in its X or Z direction as it is extruded. For example. 

0.5 \vill halve tIl(' size, l.() \\'ill keep it constallt. 2.0 \'v'ill double it. 

x, Z Translate l'doves the outline t.o one side or another as it is being extruded. 

Align Y to path Keeps the outline faced so thn t it is always facing the direction it 

is being extruded; most of the timc you \vant to keep this option selected. 

Keep X in path's plane Keeps the X axis of the outline level with the original 
path axis; th(' outlillc won't pitch up and dow11. 

Mirror ends :Mak(' the olltlinc Hipped at each end so the ('lldcaps are identical. 

Tinle Reversed A new optiOll: you can ullgrow smndhillg illld have the extrusioll 
be "undone" ill time. 

E.6 Ripple 

The Hipple FIX will make the surface of your object move as if \vater ripples were 

passing through it. You can make a radial ripple. like a stone being thrown into some 

water, or a linear ripple, like it flag waving in the \villd. Clllikc altitude maps and tlw 
Disturb and Wave texhll"(·:-;. YOlll" object surface i:-; ilctunlly displaced, creating tnlC 
:31) ripples that call ("<1st shadows and be seen in profile. Sillcc the :-;urface is moved hv 
moving the object's point s. t hc filler the mesh Oil t be surfacc of t be object the better 
the ripple effect will be. 

Radial around Z Allows you to select a ripple like a rock dropped into a pool. The 
rings will expand out from the Z axis of .\:our object. 

Linear along X Allows you to make a Hag-waving like ripple. or all oceall wave. 
The wave travcls al()llg the ()bject's X directioll. 

Wavelength The distance between subsequellt ripples. 

Z Amplitude How much the points arc displaced: the height of the ripple. 

Travel Distance How far the ripples travel before dying out. 

Ripple Count How Illany ripples should be made. For a waving flag. Y01l proha bly 

want many ripples. bllt it thrown stone in a pOlld oilly makes two or three. 
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E.7 Rotate2.0 

The Botate FjX is all altcnIatiw IllCthud of rotatillg all object OHT time. Thi" FIX 
doc" !lot ,,0 anything that cOllld not 1)(' dOlle with aligllltl<'lIt keys from tIle :\ctiUll or 

thc Stage cditor, but somdim('" it i" cOllvelliellt wh('lt Y()ll \\',\ltt to "pill all obj('d I'm 
it IOllg time. 

The Hot ate F jX will turn YOllr object a certain Illllttl)('r of d('gl"(,('" over til(' cuur"c 

of (hc FjX. You can s])('cify a large 1111l1thcr of degrccs (likc 72().O) t.o make tite object 
rot.a(e all of the way arolllld. 

Impulse "ay" this FjX is it little touchy. and I agrce with (hClll. Ifyolllllldnstaltd 
altd call llse key aliglllt\('nb. Il"e t hnll for rotatiuns of ;~()() degrces or less. I ollly llse 

Ro(atc \vhen I need to spill all objcct like a top lllallY timcs on'r a large ltlllll\)('r of 

fralllcs, where the keys \VOllld (ake a long timc (0 set Iljl. 

X,Y,Z Axis vVhich axis (0 rotate around. 

Degrees The total angle to rotate ovcr the course of the FIX. 

E.8 Tumble 

Tllluhlc is silllilar tu Rotat.c ill t Ilat it rotates your object 0\"('1' time. Unlike Hotatc, 

Tumble selects a randollt rot a (ioll axis and "pill" t he object a randolll I1UrtliJcr uf 

times. This randOltlllCSS Illight be Ilseflll \dlClt VUIl ha\T ltl<ll1Y objects t hat arc all 

chaotically spinning awl .YOIl dOld wallt to han' to lttake a ralldolll rotatiolt for Ci\ch 

object. 

Randonl/Z Axis Allows you to choose either it ralldollt axi" or the Z axis to perform 
(he rotations arullwl. 

1\1ininlUffi # of Rotations The lllininmm lllllllbcr of rotations the object will lItt~ 

<1('1'1',0 o\,er the cOllrse of the FjX. 

Maxiullun # of Rotations The maximuItt ltum])!'r ()f rot.ations the object \yill 11I1~ 

dergo over the Clmrsc of tite FIX. 

Randoln nUlllber seed A 1I11111lwr to help IIIl;tgillc chuose the randu1lt roj.;lI.i()lI. If 

YOIl have Illany tllllthling objects, give them all difTfTf'n.t Ilumbers. 

K"y Illignm(IIi.' an 

discllssed in depth 

starling on po.'!, IlIiJ. 
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Appendix F 

Brushmap Mathematics 

Brusillnaps ,HC' oescribed in thC' Detail chaptn in section ~.1.3 011 page ~!). The 
descriptions uf the brushmapping options t here are accurate, Imt somewhat vaglle. 
This appendix describes in detail how brush map axes Illap all illlage onto all object. 
It uses some mathematics, but if you remember your high school trigonometry you 
should be able to follow it. 

This technical discussion is valuable since is describes exactly how brushmaps 
are applied. awl you can llS(' tllis informcltioll to help plan yonr brushlllaps and 
aHlid surprises. especially \vllen you usc "\\Trap Flat" (Cylindrical) and "Wrap \Vrap" 
(Spherical) brushrnaps. 

This appendix is not by any means necessary reading to 7Lse brush maps. It is a 
technical explanation to help advanced users understand the brushmap coordinate 
Illappmg. 

F.l Brushmap Coordinate Mapping 

The renderer's task of applying a brushmap to an object is one of coordinate trans­
formation. Given an X, Y, Z location on the object, what transformation will llIap 
that locatioll Ollto the X, Y coordinates of the hrllshmap? The hrushmap coordillates 
are often called U and V to avoid confusion with the object's coordinates. 

\Vith all types of brushmaps, the object's coordinate system isn't even used. 111-
stead, the hrushmap axis is used to determine the coordinate system for mapping. 
This means that a translation ill the hrnshrnap axis will cause a similar tnmsl<tt iUlI 
in the image projected onto the 3D object surface. \Vhen I refer to the X, Y, Z 
coordinates of the object, I really mean the coordinates after the transformation of 
the brushmClp axis is already Clpplieo. 

A conv('ntion in this mapping problem is tbat the brusblllaps U, V coordillates 
extend from 0 to 1, and the brushmap axis size also defines a coordinate interval from 
o to I. Referring to a point with a coordinate value less than 0 or greater than 1 

on the brushmap implies the mapping is off of the image of the brushmap and no 
assignment should be made. 

When the "Repeat" gadget is llsed to make all infinite t ilillg of images, t he final 
"applied" U alld V coordinates are just the modulus rcmaill(h~r with 1.0: that is, the 
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fractional part uf the coordinate. l.1 owl 10171.1 will boLh lllap to 0.1. This will 
(Teate tlte tiling since til(' coordillates of the hrnslllllap will make a transition frorll 
(U)999 (the right end of the brushmap ill U) to 1.00000 which is mapped to O.OO()()O. 

t II<' left clId. 

F.2 Cartesian Coordinates (Flat Mapping) 

Flat Illappillg is vcry straightforward. TlIere is a direct lllapping frolll X f--1 U and 

Z f--1 V. This (',\11ses the iltlag(' to be shown directly as a fiat projectioll illto the 
ol!ject with ll() distortioll. Th(' "(ll-pth" cOlltrol ()f the Y axis restricts the mapping to 
uccur ouly if tIl(' )" coordillil1(' is hctW(,Cll () alld 1. \Vhcll the }" coordinate is lilrgcr 

or slllalkr. the object lociltioll is "olltsidc"" the regioll that the brllshmap is applied 
to. 

F.3 Cylindrical Coordinates (Flat Wrap Mapping) 

This is \\"lInc tlw c()()rdilJate system description becollle's Ilseflli. The \Vrap/Flat and 
Flat /\Vrap bruslllllilppillg techniques ,lJ"(' silllply a challgc of the X. Y. Z Cartesiall 
coordillate S\,-;(,1I1 illto a c\lilldrical coordill;l1 (' system of n. ft and Z, wll('n' R = 
,/X2 + y:2 illld () = arctall (Y / X). (This is for \ hap Z, Flat X.) If () is relllapped to 
the range () 1. j he mappillg t() brush coonlilla t ('s is simply () ~ l! and Z I 4 \'. Thc 

augl!' of ill(' point lIsing tile brnshlllap axis as an origin ddermines \vhere on the l1lap 
the image is sampled frolll. The linear lllapping of Z is straightforwmd. 

This lIIapping isn't aetnallv accmate, sinc(' Imagille s{'('ms to ignore the tru(' Y 
axis scaling alld lIses a seal<' the ideutical t() t II(' X size: this llH'ctllS that the mapping 

is tmly cylindrical rather t hall ;\11 oval shape. wllich is prob,dJly a good idea. :\()licc 

that t.his means the X size of the hrushlllap axis really doesn't have any effect! This 
is actually the case: \vc've all beell stnlllg; rtlollg for a lung; time thinking; it mattcred! 

F.4 Spherical Coordinates (Wrap Wrap Mapping) 

The tnlllsfurmatioll for \Vrap vVrap Illilpping is .i llst sphcricrtl coordinates. The 
X . Y, Z yalnes arc transformed into two angles alld a radius by the relations R = 
J\,:2 + y:2 + Z2, () = arctan(Y/ X) alld the azimuth (!) = arctan(Z/ R). The () 2'if 
"duC's of H ilr(' lllilpped to () 1 illl<l the -'if /2 to 71 /2 valnc of 0 is mapped to () 1. The 
trallsformation to brnshmap coordinates is nuw just fI f-+ U and cp f--1 V. Again, the 

Y axis scale seems to be fixed with the X scalE' to keep the coordinate syst('m S(jllRre; 
the Y axis n'<llly doesn't make allY diffcrcllc(' ill this transfo]"]n;l1 iOIl. 

The kll()wledge of the lllapping trallsf()nwlti()ns allowed Ill(' to produce a \'(~r.y 

sllccessful bruslllnap for applying onto a sphere. 1 \\"ill1tcd to build a basketball with 
the cllrved lines alld the small irregular' pits Oll the surface. It was crucial to Illy 
applicatioll that tht' basketball he sCHmkss aud ulldistorted. I wrote a program in C 
tllat charact!'rized a basketball: givcll a point Ull a spherc's smL1C(, (measured with 
Hand q.) it \w!1t!d returll a Y<lllle imlicatillgwhdher the loea t i()n was Oil olle of the 

1ml!'s strip('s, Ull une of the raised pips. or jnst plain rnbber. 1 then looped over an 
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F.-1. SPHERICAL COORDINATES (WRAP HRAP MAPPING) l87 

Figure F.l: A basketball wrap-wrap brushlllap ami the reudered output. 

array of () from 0- 21f a ud ¢ from - 1f / 2 to 1f / 2. I sampled the basketball at those 
coordiuates , and stored the result in a rectangular grid. I wrote the grid out as an 
IFF24 and used it as an altitude map , with a companion map without the pips for the 
color map. Figure F.1 shows the altitude map of a basketball in spherical coordinates, 
as well as a rendered version of the ball itself. Notice the broadening of the stripes at 
the poles, and also notice the seamless appearance of the rendered basketball. 

Knowing how brllshmaps are transformed to object coordinates is very useful in­
deed when you are trying to get accurat.e results. I hope that this technical digression 
will help some people who are trying t.o understand how to control object appearances . 
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Appendix G 

Other Programs and Hardware 

Imagillc is all you nced to start building objects, rendering pictures, and vlcwmg 
animations on your Amiga. Several other programs or pieces of hardware complement 
and support Imagine and might give you the ability to build and output even higher 
quality pictures and animations. 

I do not work for any of the compauies listed here except for Apex (obviously!) 
and none of these companies asked for me to mention them. These opinions arc very 
subjective, but I've found them all useful \\·hell dealillg with 3D and the images it 
produces. I have to make a special mention of both ADPro and Deluxe Paint as heiuF; 
nearly essclltial companions in producing mosf high quality renderings. 

G.l Deluxe Paint 

Deluxe Paint is the most popular paint program on the Amiga. It is a very functional 
bitmap editor, with all of the standard drawing tools you would expect in a paint 
program. It allows for fast and easy brush manipulation for overlay cOTllpositing 
of images, and can handle almost all picture editing tasks. It also is a complete 
animation editor which allows complex animation production and assembly. 

This program is illdispensable for rendering, mustly for making quick brushmaps . 
For pxample, if you want to make a roadway sign ill Illlagine, the best way t u do 
it would be to usc Deluxe Paint to make a brushmap of white letters on a green 
backgroulld. pcrhaps with a nice border around it. then mapping this image onto a 
plane. Trying to produce a simple effect like that without using a paint program 
would be a horrible waste of timc. 

TIH'rc !LTC Illany other paint programs tlla t will perform the same capabilities of 
Deluxe Paint, but I llave not found another that is as cOllsistently useful. 

G.2 The Art Department and ADPro 

A very useful utility for dealing with IFF pictures on the Amiga is The ATt DcpaTtment 

(TAD) from ASDG Inc. Tllis utility can read and write images ill mallY different 
formats, including 24-bit IFF and Impulse RGBN format. In addition, TAD has 
many imag(' processing capabilities that can help )'ou adjust the color balance of yom 

lR9 
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lInages. You Ciln also scale illlages and rcuder tIl(' pictures ill almost allY Allliga 
display lIIode or resolution. 

TAD's big brother. The Art Departmcllt Professiunal (ADPro) is nmch more us('­

ful. It allows for s(lviug imagcs ill a wide varic1\' of forlllats, including formats IIsed 011 
other cOIll]>lItcrs like I\IS-DOS il]\(l I\Jacs. There arc also a widc \'aricty of operations 
t hat call bl' perf()],llled OIl ilililges. such as adding text. cropping, applying tilters. aud 
scaliug. Images call 1)(' loaded ill a \'ariC't\, of formats alld can be composit,cd with each 

othcr to produce (J\'Crlays on backgrounds, or averaged pictures. A I) Pro also loads 
and saves tbe JPEG cOlllpresscd image format. ;]lso discllssC'd in the Tricks appC'ndix. 
A])Pro also is completely AHEXX drivable. which cau 1H'lp \\'ith processing C'ntire 
batches of images or pC'l'forming repetitive or complcx tasks. 

Like Deluxe Paillt. I tilld ADPro indispeusable. Cnlike Deluxe Paint. there really 
is 110 competition for the high-cnd image processing market. Luckily ASDG seems 

C0111111ittcd to contill1wlly improving ADPro. 

G.3 Firecracker 24 

Im]lnlse builds a 24 bit display board for the Amig'l. This allows you to view your 
pictures in all of their lG.7 million colors. It is hard to descrihe the differellce beh\'('Cll 
,111 image sh()\\'ll \vith Amiga IIAl\1 and the same image in full 24 bits; it is truly 

ilmazlng. 

The Firecracker is a plug in hoard for Amiga 2000's or 30()()'s. It outputs interlaced 
RCD that can be showll on a standard 1084 or 195() lllonitor. The board does not use 

t.he video slot. which means you can put OIle in a machiuc with a genlock or Toaster 
already in tl1c vid(x) slot. 

The Firccl'<iCkcr 24 is cOlllpletely supported h.'; Imagine. wl1ich is of considerable 
bellcfit. Tmages can be directly displayed on the board from the Project mcnu. Quick­
render output can also he shown 011 t h<' board, which is even more useful. 

The Firecracker comes with a serviceable real-time paint program. This paint 
program is lllliqnc in that you Cilll load hnayinc Sf) OIi.iFcts and l'I'nder thFm, producing 
it 2D brush t llat can 1)(' comj)osited into all Image. 

G.4 DCTV 

])CTV is a hardware add 011 that uses a stcUidard Amiga image to encode a lligh-color 

image. The hardware "seC's" the special image being displayed and decodes it into au 
NTSC composite image. The quality of this image call be stunning if you are showing 
a digitized image or colorful rCll<i<Ting. The I)CTV trades off sharp images for color, 
but for most pictures, this trade is well worth it! 

DCTV can also digitize color images using a slow-scan method (it takes several 
seconds to digitize a frame.) If you have a video camcra, this is an excellent way of 
getting illlages into yonI' comput.er since you can just point a video camera at a scelle 

to make an installt. bmshmap. DCTV has a paillt program rlwt is just stellar. t huugh 
it is more suited to editing lllml\' color imagO's tkm single bitplallc linc drawings, This 
makes it a nice complclllpnt to Deluxe Paint. 
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DCTV can also animate high quality images at about IS frames per second or 
lower quality images at a full 30 fps. (The same rate the Amiga can animate 3 and 
4 bitplane hires images.) If you don't have a single frame recorder, this is the next 
best thing when you get tired of HA:r..1. 

G.5 Portal 

Althuugh Portal is not a program. it is still a lIseful resource for illl.\"()])(, illterested 
in Amiga graphics. Portal is a service YOlI call IIp on the telepholle \vith ;1 modem. 
Once ouliue, you can issue commands to vicw messages about many topics (including 
Imagine!) download files (including megabytes of Imagine objects!) and talk to other 
people in a live chat screen (about things like Imagine!) The fees for using Portal aTC' 
quite modest for an online service, and are fixed rate (you pay a fee once a month for 
all you want to call!) I am often logged into Portal for its nightly chats at 7:00 PST. 
and Wednesday nights arc particularly good times to log in since the topic is Amiga 
graphics. You can get your Imagill(, (lll('stions answered in real time by an ('xpcrt! 

G.6 

Portal Communications 
1038;) Cherry Tree Lane 
Cupertino CA 95014 
108 ~)7:3 D 1 11 (voice) 
408-725-05G 1 (modern) 

Studio Amiga 

Studio Amiga is a modern bulletin board that specializes in 3D discussion and files. 
Run by sysop Jody Reimers, the system is free to usc other than a long distance 
telephollc call. There are many fewer files and Tllcssages on this BBS than 011 Portal, 
but all of the discussion revolves around :~]) so it is well worth logging in. It might 

seem dauntillg to call long distance to a lmllctin board, but the information urI this 
board is llslIally \vell worth it. I highl~' rccUllllnend calling this board at kast once . 

G.7 

Studio Allliga 
817-557-2111 

Pixel 3D 2.0 

Pixel :)D by Axium Software IS a Illlllti-purpos{' 3D object utility program. It is 
primarily a hrnshmap conversion program, automatically tracing bl'llsbmap outlines 
and making faced :H) objects from color bitmaps. Though IIllagine has its built in 
brushmap (and font object) cOIwcrter, Pixel 3D docs have one ncat feature that adds 
bevels to extruded images. 

Pixel 3D also can load and save objects in a variety of formats, which makes it 
useful for object conversion. V nfortunately, the program cannot read Imagine grouped 
objects, a serious failing. You can get around this by joining your object into olle 
large singh'-axis object, but this will jos(' all of the group informatioll that lllakes 
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object mallipulation and attribute m.;siglllncllt caSH,]". St ill, if you want to COllvert 

single. ungroul)('d objects to ()]" from IlIlagill<' f(J]"lllat. Pixel :~D will COllvert t() ilild 

frOlll Lighh\";I\CC, Videoscapc :{l). JDPro. SClllpt. 31), and Tllrbo Silver fOI'lll<ltS. 

G.8 Vista Pro 

Vista Pro is ;1 prugralll frolll Virtllal Hcalit\· LliJmatories for making realistic lalld­

scape SCCJl(·S. The progralll call lise H'al-\vorld height data to produce views of rcal 

bmdscapcs, or .\'(>11 call g('lwrat (' randolll h;let;ll t(Trains. The program has COllt rols 

to chilllge the colors of t he terrain, ri\"(']"s. sea level. awl lighting. It carl actually reIl­

del' SCClles with a bllilt ill rCllclC'l"cr. which can be used as nice backdrups ill Imagill(' 
SC(,lles. 

The progralll can also ()utPllt a :3D lIlcHI(·1 uf the terrain it displays. This 11iOdcl 
is ill Turbo Silver object forlll;l1. which Illlilgilw can read. :-.u you can h(1\'(' it build 

actual lalldscapes for your 0\\"11 scencs. The landscapes arc formcd b:v a rnesh of 

colored triangles, and call be positiollcd. edited. and rmmipulated just lih, a norlllal 

obj('ct, These lawiscape objects tClld to be very large. but yon call tell Vista what 
complexity to (Hltpnt thelll Cit :-.u YOU don't ()\"(']"hllrclcll your sc(']\(', 

G.g The Video Toaster 

NcwTek'c; Video Toaster proyides many llsd"ul capabilities that can indirectly be us(~d 
b\ Irnagirl(', It call be used to grab frallles of \'iclco that C,lll 1)(' used as brllslllllaps. 

It has all NTSC (televisioll r('c;()llIt ion) 21-1)it display. which. edt hough as !lot as lligh 

resolution ac; the Firecracker 21. can c;tili cllc;play ('xcclicnt rCllditions of pictllres ren­

dered b~" Illlagine. The Toaster conws with its own :H) rendering software. Lightwave 
~3D. and objects frolIl Illlagine call be cOllverted to and from the Lightwave forma t 
llSlIlg a program like llltcrchall~c or Pixcl :3D. 

G.lO TTDDD 

IlllagiJl(~'s object format is call"d TUDD, an acr0I1~'1ll for "Three Dimcnc;ional Dal,a 
Dcscriptioll."· TDDD ic; a cOlllpact billCln" descriptioll of the shape and color of the 
object or grollp it reprcscnh. ilS \Vell as the textllres and brllsl1111aps that arc applied 
to the objects, 

Althongh llll]>uls(' cnrrcntly does not uffer an~' support for reading and writing 

these objects with anything l!llt Illlagine, tll('re i:-. an indepcJl(!l'llt shareware program 

c<tlled TTD])]) (T/;:dllal Thre(' Dimcnsion DaLl Description) which convcrts tlic bi­

nary object formal into an ASCII text file awl vice wrS(l, 

If YCn! call program in an Amiga language (like C. BASIC. evell AHEXX), it is 
easy to write a progralll to input alld output these tcxt files and COllyert them tu 

usable Illlagill(, objects. \"it II this ability, YOU C;111 generate objects algorithlllically 

or \vrite ~'()ur uwn conn'l'SiOll c;oftware fr01li illlotl,er 3D object format. S01l1e ur the 

;Ipplicatiolls this utility hilS he('ll used fOI illdudc lllakilig ill I ;lllimatecl waterfall, 

building a geodesic dOllle object, aud lmildillg molecular "ball allli stick" models 
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G.ll. SURFACE MASTER AND MAP MASTER. 193 

from chemical formulas. Other handy utilities are included, such as one the creates a 
PostScript diagram of the top, front, right, and isometric views of any Imagine object. 

This utility is not for most users, but if you are a programmer and want to 
play with generating these types of objects, TTDDD might be a valuable tool. The 
program (with some documentation and examples on disk) is available directly from 
the author, Glenn Lewis. He suggests a $10 shareware donation for the package. 

G !cnn :tv!. Lewis 
8341 Olive Hill Court 
Fair Oaks, CA 95628 
(Internet E-mail address:g!cwis@pcocd2.intel.com ) 

G.ll Surface Master and Map Master 

Two programs are distributed through a COIllpany known as Computer Imagery. 
These programs, 8mjace lvfa8teT andlvfap lvfa8teT, are designed by artist Lou rvlarkoya, 
and interactively demonstrate different Imagine abilities. Surface 11aster uses pictures 
of a rendered sphere to show different attribute combinations and effects. It also 
demonstrates the use of some of the textures and shows how they can be combined. 
Map Master shows the different type of brushmaps and includes many high resolution 
pictures suitable for altitude mapping and several other effects. These two programs 
arc veTY useful if you can't visualize what the different attribute parameters do, or 
how different brushmaps work. 8v,'TJace lvfa8teT also has a small set of very useful 
predefined surfaces like chrome and brick that you can use Oil your own objects. 

Computer Imagery 
49 ~Walnut Ave. 

Shelton CT 06484 

G.l2 Apex Software Publishing 

Apex is a new company specializing in Amiga 3D and high-end graphics. This book 
is its first product, but expect to sec more coming in the future! Apex also offers 
professional custom object, scene, and animation creation, and phone and personal 
visit consulting services. Apex consists of a very small but knowledgable staff (well, 
it's just me, I'm pretty knowledgable, and I'm 5' 8" .) Feel free to write for a fiyer or 
to heckle me about my overuse of semicolons as punctuation. 

Apex Software Publishing 
405 El Camino Real Suite 121 
Menlo Park CA 94025 
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Useful Attributes 

I Namc 

Aiumilllllll 

mack Skill 

Cltronw 
I Glass 

Painted l\letal 

Plaster 

Rcd Paillt 

Sandsto]le' 

Ship Grey 

Solar Pallel 

'Va tel' 
\Vhitc Skill 
Woo(i 

Color Rdicct 

H 1GB H G n 
114 111 143 138 138 138 
1:1 94 
III 1l~1 

82 0 () 0 

lU 210 210 21() 

~ .. n :-d 53 (iO 

2Hl 240 2W 25 

219 205 18G 0 
183 7:{ 43 20 

152 91 70 0 
(J!J 99 ~l!) I () 

59 59 59 I 51 

2b 113 122 0 

IG8 8;) 27 0 

2[) 

o 
10 
() 

10 

54 
l()() 

() 

() 

o 
10 
() 

l() 

;)·1 

lO() 

o 
o 

Filter 

H G U 
Speculi! )' 

n G 1 13 
() 

() 

() 

o 255 255 255 

o 1 :37 9G 11 I 
() 255 2G5 2:-,5 

114 1 (i 7 2;)5 255 2:-);) 

o 0 () 
() () () 

() () 0 

o 0 () 
o 0 () 

2Hl 210 2;)(J 
() ()' 0 

140 1 Hl j j () 

21 () 220 220 

191 IG3 U9 
147 9() 71 
13.> 115 j(i() 

I :3~ 13;lffli·HJ 100 

o LO 0 
-------'----

l[~ I !~ I ~;'L 
I 

l<' Index Knnl(' Dither Hani Bough Shil 

• 1.00 
1.00 

Allllllillllln () 150 0 (J 

mack Skin 25.> 23 35 0 
Clll'oul(' () 190 () () 1 . ()() 

Glass 10 j(l2 0 () l.GG 

I 

1.00 

1.00 

l.00 

1.00 

Painted l\]cLll I 0 j 1 () I () () 

Plaster I 200 :);) 

I 

0 GS 
Red Paillt 

I 
2:35 2()() () () 

Sandstolll' I 25[) 2;{ 130 () 

I 
1.00 

I .00 
Ship Gn')- I 2[)5 lei2 () 20 

Solar PeWe! () 110 0 0 

'Vatcr 120 1[)0 0 0 1 .:{;{ 

I 1. O() 

1.00 
White Skin 25[) 

I 

23 :3[) () 

\Yood 
I 

255 1 ()() 
I 

0 () 

I 

I 19[) 
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Appendix I 

Command Reference 

This sectioll briefly describes caeh of the IllCllll cClllllllallds iWiliiabie ill Illlagillc. as 

well as the pages \vliere that command is described in context \vitlt its fllIlctioll. 

1.1 The Cycle Editor 

Object IVIenu 
Page C o III III and Descript.ioll 

----------------------, 

79 l\Jpw Abandon any current object and slart a new cycle 
------------~-------------- --------~--------------~ 

Load a previollsly created cycle objcct. or conw'rt a !,;rolllwd ob-
j,'Cl from Del ail into a cycle 

R1 Load 

Save 1 h,' CUlTcnt c~·cle 0 bj,'cl 

Pick 1\Ienu 
CUllun;md Descriptioll 

CrollP \\"hen a link is manipulated. nlakcs a link's children 111()\e \Iii 11 il 
----------~------------------------------------------------------~ 

L.. ____ --'--_(_)_h.c.i_p_c_( _______ ~ \\·hcn a link is lltanipulatcd. makes it link's children st<l.\· fix('d 

Page Command 

77 Pivot 
77 Twist 
77 ."IIove 

76 Add 

76 Delete 

78 Assigll 

79 Deassign 

Mode Menu 
Description 

Rotate a link around the point it is joined to its parent 

Rotate a link around its long Z axis 

Move the end of a link, possibly scaling the link as well 

Add a new link to the hierarchy 

Remove a link from the hierarchy 

Define a real object t.o appear in the position of a link 

Remove the real object. associated with a link 

197 
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Cell \1e1111 
( '()llllllilTid I)('scri ption 

----------------------

XI f i 1"0,1 Co 10 III(' tir.',1 fr;lIl1" 

xl LiI,,1 Co 10 lit" LtSI fr;lIll" 

IRI .\(';;1 I" e\ C:{) 11) tlie J]('xl k".\"rrdlll<' 
---------------------------------------

xl I'n'\ 1\('\ Co 10 I)f(' "r"\'ioll,' k,,\'fr;tl!I(' 
---------, 

C()lo Co to ;1 s,,('cilic fr;llll(' 1l111l1),,'r 
L-____ -, __________________ , 

.\(';;1 Co 10 1)[<' lll'Xt fr;llll<' 
------------------

I'n'\' (;0 to 11](' jln'\'ioll.' fr<tlll(' 

xl \];lb' ]"l '\ \I:tk,' Ihe ('11 l'l'('ll I fr<llll<' it k"d'nlll](, 

xl \Ltk" l)le Cl11]('lll fr;tllH' ;1 11\)1'l 11 it I illterpolated fra 11 l(' 

x2 COjJ\' FI"O]ll (·op." lIie POSilioll of th(' obj('cl fro 11 I allolher kcyfralllc 

------~-l-'-II-II-I-;l-I,,-,,--I\-',-,\-,------L =-
--'-------------c---------------- .. 1 

81 Bl'lll()\,(, Ikkl(' Ihe first or last k('\,fr;lI11(' . 

1.2 

i 

I 

7U i Sllapshot \1;']«' a sl.'llic obj('ct of 1)[(' ClllT('lll ,'oldiglll';ttioll 

XULoad I'OH' l's(' a pose s,n'cd frolll tl](' Iktail editor as it k",\'I'l'a1l1(, 

Allimate 1\Ie1111 
Page ( 'UIIIIII<I]J(j DC'script i\J1l 

I 

--,--------------------,---------------------- --------------------------- ----

K2 \ '" k(, BlIi)d <Ill ;milll<lted prc\'ie\\' 
---------

K2 Fre(' n,\\1 HelllO\'(' 1 h(, ;lllilll<l I iOll frolll lll('lll'II',\' 
1 ___ L __________________ ~-----------

x2 Ph\, OIH'(' Play 1)1(' ;milll<llion, p,lllsillg ,,1 11[(' end 
-------------------------------

t)') l._ Play LoojJ PIa\, Ihe allilllalioll, loopillg hack 10 11[(' start 
t).) 
c.:... Pb\, I he ;tllilllation llsing the 1'1111 SC],('('l1 Play I)ig 

__ ~ ______________ L_ ________ ___ 

The Project Editor 

COllITlland 

122 New 

122 Open 

122 Close 

Page COlllmand 

123 l'\ew 
123 Opel! 

123 Delete 
123 :'I Iodify 

Project 1\le1111 
Ikscri pt i()n 

\];,k" a lll'\\' projecl frOlll "cr;t1ch 

Edit an old project 

Close the current project 

SubProject lvIenu 
Description 

\ lake a new picture size/configuration su bdirC'ctory 

Usc an existing size/configuration for rendering 

BClllo\'(' a diJ'('ctor~' of renders 

Change size / configllfatioll for rendering 

I 

I 

I 

I 

I 

I 
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1.2. THF PHO.lFCT EDITOR 

Page COllllllCllld 

128 G"Tlf'rat<' 

128 Sho\\" 

128 D,,/Ptf' 

128 Hallg<' 

128 III fo 

128 Import 

128 
Gf'Ilf'ra t (' l\'('w 

Cdb Ollly 

I 
128 Auto Dit I]('r 

128 Us(' FireCra('k('r 
Lej 

Page CorlllllClnd 

129 Load \Im'jc 

129 Play Once 

129 Play Loop 

12~) I)rop 

128 \Iah 

Still l\lenu 
Descri phOll 

H('ndn selected frallles 

Show selected frallles 

])('ld(' selected frallles 

Select or deselect i\ range of framcs 

Vi('w sizc, creation date, and rCll(kring tilllc 

J\!ark it frame as j)('ing already rendered 

Hendel' only frames that have not jH'('n 

1:;;(' dithering in ciispla:ved pictnres 

l:se tIl(' Firecracker to displa~' stills 

l\lovie l\lenu 
Description 

Load an anilllation 

Play a loaded a ni Illation once 

Play a loaded animation r<'l)('titin~l~' 

rCl11()V(~ all animat ion from nwmory 

rendered before 

Bllild an animat ion from the selccted franws 

199 
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1.3 The Detail Editor I 

Object lvlenu 
I 

COlllman( I Description 
-- ,-

21 Load Load a Detail or Forl1ls object or group I 
_2~J Sill" Sa\'c til(' picked ()hj"d or group 

-

SG COli I"'r! 
(llltl ine 

IFF/iLB\[ 
Changc an IFF pict lire into an I 

-

20 Grollp 
.Join t he picked objects into a group, The first object picked will 
he til<' parcnt, remaining objects will be c!Jildren, 

20 Ungroup Ungroup t!Jc picked objects I 
22 C'll t 

IlelllO\'e the picked ohject(s) froln the world and tClllporarih' store 
th('1ll III the Cliphoard 

22 Cop.' Copy the CIIIT(,lIt "hject(s) to the Clipboard 
I 

22 Past<' Put it copy of the objec1(s) III the Clipboard into the world 

?~ 
Dcfille attributes, text nrcs, and brushl1laps for the picked oh-- { At Iri1>ut ("S ject(s) 

I 
----

SO \[oid Extrude l',.;e an obje, t Dr ou t line to make a "tuhe" along it line or path 

."i2 \ \old Hepiiea/.(· ( 'oJlY an obj"ct lll;lny times along it lin(' or path I 
S2 1\101<1 Spill 

:'I lake an ohjcct fOI'lm,d bv spinning an olltline arouud a circle, 
with first and last point s fixcd 

:)2 Mold Swpcp Make an object by spilllling all outline aro11nd a circle I 
;jeJ 

\Told Conform to 
Bend the pick"d object arolllld t II(' out line of a sphere 

Sphere 

SS :'I Iold COliform to 
Iknd the picked object arollnd the outlille of a cylinder 

Cy I illde]' 

I 
'-

Mold COllform -- to 
Belld t he picked ohject to follow the contours of a path ;j;) 

Path I 
."iG Skin Use a slIccession of outlines to make a surface 

49 \Iak(' Path l T,.;e two or III 0 l'(' picked axes to mak .. a spline path 
- --

49 \[ak" Clot-ied Path \1 se two or III 0 l'(' axes to make a closed spline path I 
S7 Slice 

l's(' one piel,,,,] object to slice <tnot her into pIece,.; like a cookie 
cu1 ter: also used for autofacing; outlines 

-- I 

I 

I 

I 

I 

I 

I 
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I I.3. THE DETA .. IL EDITOR 2lJl 

I 1Iode 1Ienu 
Page Command Descriptioll 

24 Pick Grollps Pick groups of objects 

24 Pick Object s Pick individual objects I 
2.-) Pick Faces Pick the faces "f the picked olJject 

"-

2:) Pick Edg('s Pick til(' edges of 1 he picked object 
------"-I 

2-4 Pick Poillb Pick the poin1 s or 1 he picked ohject 

2G Add Fa (' (,,, Add new faces 1 (J the pick<'d ohjcct 

2G Add Edges Add new ('dg<'s to t jl(' picked ohject I 
2G Add Poi ilL::; Add new poin1 s 10 t It" picked () hject I 

I 26 Add Lines Add new points and edges to the picked object 

26 Drag Points I\Iove point.s in the picked object (allows lIlagnet ism) 

27 Hide Poillts Temporarily hide points from thc picked object 

49 Edit Path Edi1 tlte control points in a splinc path I 
59 \[agnetisrn Turn on Illagnetism in Drag Points mode = :;9 \Tagll!'! iSlll Spjll!> Define magne1 ism P;-lr;:-lllletcrs I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 
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Functions l\fenu I 
Page COIllmalld Dcscri ption 

2:) Delet (~ Del('(e picked itellls. or H'llIm'(' spliT\(' IMth coutrol point 

23 Joill .Join two objects as one 

23 \]crgc l!em",'e d"ph","· poinl>. edge. "",I f"oo ~ 
2G Fra('tll],(~ Divide edges or faces. or ddd new control points to a spline pat h 

I 

I 
2G Split Split picktxl items off as their own object 

22 Sllap to Grid \fake selected points or ohjects move to closest grid intersection 

2S Tallt Stretch it set of selected points out in a straight line I 
21 Add Axis Add an object axis (with no points) to the world 

21 Add Sjlh('n~ Add a perfect sphere object to the world 

21 Add Ground Add a new infinite ground to the world 
I 

21 Add Primitive 
Add a new object to the world; a sphere, plane, torus, cone, or 
tulw of arbitrary complexity 

49 Add Open Path Add a new spline path to the world 
I 

49 Add Closed Path Add a new closed spline path to the world 

GG Add Font Object Add a flat 3D object of text in a selected font I 
:) 1 QlIickdr<lw All Quickdraw all objects 

:~ 1 Quickdr<lw Pick Quickdraw all picked objects 

:n Ql1ickdr<lw .1'Jone Turn off Quickdraw for all objects I 
83 Cycle Setup Scale and rotate object axes for use as a cycle 

8S Cycle Shuffle readjust axis locations to make legal cycle poses 

8S Cycle Transforms 
Rotate and scale objects around the end of the Z axis, not the 
center 

II 
33 \Iake Soft Phoug shade the picked edges I 
33 \Iake Sharp Facd tlw picked edges 

:3S 1\Iake Subgroup N al1le the picked faces as a subgroup 

3S l!n III ake 
Remove a su bgroujl definition 

S1I bgl'OlIp 
I 

Pick/Select :Menu I 
Page Description Command 

I 33 Pick Sharp Pick all Phong shaded edges 

3S Pick Subgroup Pick the faces in a named subgroup 

3" ,) Ullpick Subgroup Unpick the faces in a named subgroup I 

I 

I 

I 

I 

I 
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1.4 The Forms Editor 

Page Command 

64 l\Jew 

64 Load 

71 Sav(~ 

67 Snap to Grid 

Page Command 

66 Edit 
67 Add 
67 Dekte 

~~-~-

Page Command 

70 orr 
70 Front View 

70 Right View 

70 Both 

70 90 Degree 

Page Command 

67 Click 

67 Lasso 

67 Drag Box 
67 Lock 

Page Command 

68 Select 

68 Make Key 

68 Cnlllakp Key 

69 Copy Fro III 

69 CallcP] 

Object l\lenu 
Description 

]\[ake a lIew Forms obj('ct 

Load a previollsly saved Forms object 
.-

Save the cllrrent forms object 

1\lake the picked points rnov(' to the nearest grid intersection 

.Mode l\lenu 
Description 

1\lo\'e the points of the Forms object 

Add lIew points to the Forllls object 

Remove points from the F orllls 0 b j(~ct 

Symmetry J\!Ienu 
Description 

, 

Turn olf symmetry 

Ifi" . IF' '-1 Keep the two "former" ( e lIJ1tlOllS 111 t Je ront VJeW syJllllletnc 

Keep the two "former" dcfinitions in the night view sYlIlJlldric 

Keep the Front "former" definitions symmetric and the night 
"former" definitions sYlllmetric 

Keep all "fonner" definitions symmetric with each ot.her 

Select J\!Ienu 
Description 

Pick point.s by clicking 011 them 

Pick point.s by drawing a line around thcm 

Pick points by dragging it box around thcll! 

Keep all moved points on grid intersections 

CrossSection l\lenu 
Description 

Choosc a cross section to manipulate 

Make a new key cross section 

Turn a key cross section into a normal one 

-

Copy the shape of one cross section into the current key 

Abort a "Copy From" 

---

.. __ ._.-
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I.5 

APPENDIX 1. COMMAND REFERENCE 

The Stage Editor 

Page Comllland 

88 Load 
90 Add 
88 Renamp 

88 Delete 
95 Show Path Length 

88 Transformation 
96 Snapshot 

93 Posit.ion Bar 
93 Alignment Bar 

93 Size Bar 

90 
Camera 
(Re)Track 

94 Reset Rdat in' 

88 Quickdraw All 

88 Quickdraw Pick 

88 Quickdraw None 

Command 

Pick Groups 

Edit Path 

Page COllullaud 

95 Save Path 
95 Split Segmellt 

95 Delete Point 

Page Command 

91 First 
91 Last 
91 Next 
91 Prey 

91 Goto 

Object lVIenu 
Description 

Load a Forms, Cycle, or Detail object into the world ~ 
Add a track axis, light, or pat.h to the world 

Cive the picked object a new name 

Delete the picked object froIll t.he world 

Compute the length of a spline path in units 

Numerically move, scale, or rotate and object 

Make a new object from the current setup of an object 

Define a key for an object's position in the current frame 

Define a key for an object's alignment in the current frame 

Define a key for an object's size in the current frame 

Point the camera at a narncd object, or update its direction if it 
is tracking 

Move or align an object into the sarne relative orientation or 
position to another object as it is in a different frame, 

Quickdraw all objects in the scen(~ 

Quickdraw all of the picked objects 

Quickdraw none of t.he objects in the scene 

Mode ~fenu 
Description 

Pick and manipulate objects, lights, and the camera 

Edit a picked spline path 

Path Menu 
Description 

Save a spline path 

Add a new control point to a path 

remove a control point from a path 

Frame Menu 
Dcscri ptioll 

Go to the first frame 

Co to the last frame 

Go to the next frame 

Go to the previous frame 

Go to a specific frame 

--

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 
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l.G. THE ACTION EDTTOH 

Pagc' Cmllllland 
~):) \!ake 

r ~)(i Fn'(' IL\\! 
-

% 1'1<1\- OJ}(,(' 

1%- ------

Play Loop 
--

I 96 Play Big 

20G 

Animate ::\Ienu 
D( 'seri ptioll 

Build a pI<'\'ic\\- animation 
---------------------

!lelllo\'(' a P1T\-ic\\" i\lJiJJJid ion frolll fL\J\I 
-----------

Play the I'](,,'iew anilllation, p;lusing at the end 

Pla~' the preview animat.ion, looping back to the_s!art whell--(i(~Il~j 
Play ( he preview animation using the full sere(']] j 

1.6 The Action Editor 

Functions ::\Iclm 
C()lI I llland Description 

~ 1~\(ld-- ------,-,-/I,,-d-c1-,-'l-r-le-"-'-"(;(-n-' -o-r-tillwlille to an existing actor --- j 
IOU ])<'1('1(' ne1l10~1l a(~' a linl('~----------------------! 

i-l(lO I J{ (' II <Ill j(' Rename all ,\('Ior 
----- ------ j 

q! ) View and "lIang!' I il1lelill(, ill formation 
------- ---

IOn Find Find a specific actor 

100 Sort Sort the adors alphabetically 
------

100 Cancel Add Cancel t he addition of a new tinwlill(, 

I. 7 Common Ground 

Page' Conllliand 

1:" Pick \I{'( 110d 
I ;~ , I ']'a 11 s f()]'I J I at ion 

!-
17 QlIick H(,lIder 

Page Commalld 

11 Rotate 

11 \ToV(' 

12 Scalp 

13 Local 

13 Shift 

12 XYZ 

J\1iscellaneous 
D('s(TiptioIl 

Define pick met h(ld: click, lasso, drag box 

0' it, "i;~-l N umericall,\' ]]]( l\'(', ~('al(', or r()tate an object 

Render the ,jew froJ\\ the P('r:-;pective view 

J\lanipulation Gadgets 
Descriptioll 

notate the picked object(s) or poinl(s) 

~T (lve t h(' picked object(s) or poinl(s) 

SCilie the picked object(s) or point(s) 

Usc local coordinates for manipulatioll 

-- - ------ --

"lakes a manipulation affect the axis Oldy, or allow on Iv one moV('-

ment axis 
n('strict manipulation to only ccrt ain world or local axes 

I 
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Page Command 

9 Coordinates 

10 Inl<~rlace 

9 Grid On/Off 

9 Grid Size 

14 Redraw 

10 Zoom In 

10 Zoom Qut 

10 Set Zoom 

10 Re-Center 

10 \Virefrarne 

10 Solid 

10 Shaded 

Page Command 

15 Pick All 

1G Horne 

1G Select Next 

16 Select Previous 

16 Pick Select 

1G Unpick Select 

15 Unpick Last 

26 Sort 

16 Find by Name 

16 Find Requester 

APPENDIX I. COMMAND REFERENCE 

Display rvlenu 
Description 

Continually display the mouse X, Y, and Z coordinates 

Use an interlaced display for editing 

Turn the grid display on and off 

Change the si/:e of the background grid 

Redraw the screen to get rid of garbage or update it 

Zoom in a factor of 2 

Zoom out a factor of 2 

Set the amount of zoom 

Center your view of the world onto a new point 

Use a wireframe view for the perspective window 

Use a hidden line "solid" view for the perspective window 

Use a hidden line "solid" view for the perspective view, 
shaded in full screen 

Pick/Select 
Description 

Pick all objects 

Move view to center on XYZ=(O,O,O) 

Select the next item in the world 

Select the previous item in the world 

Pick the selected item 

Unpick the selected item 

Unpick the last picked item 

Sort items (useful for correlating points) 

Select an object by its name 

false 

Select an object from a menu of names (and display object statis-
tics) 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 
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Index 

90 Degree, 203 

aborting move, rotate, or scale, 11 
acceleration, 109 
Action editor. 97 119 
actors, 101 
Add, 197, 203 205 

Axis, 21 

Font Object, 55 
Primitive, 21 
Sphere, 21 
subrow to Action actor. 99 

Add Axis, 90, 202 

Add Closed Path, 202 
Add Edges, 26, 201 
Add Faces, 26, 201 
Add Font Object, 202 
Add Ground, 202 
Add Lines, 26, 201 
Add mode in Forms, 67 
Add Open Path, 202 
Add Points, 26, 201 

Add Primitive, 202 
Add Sphere, 202 
adding frames in Cycle, 81 
ADPro, 39, 189 
alignment, 109 

to path, 110 
Alignment Bar, 9:~, 101, 118, 204 
altitude mapping, :19, 45 

ambient light, 113, 14G 
Amiga display resolutions, 126 
AmigaTgX, 4 
Angular texture, 171 
animation, 91 

combining cycles with Stage aIll­
mahon, 74 

preview, 125 

207 

preview in Stage, 9G 
animations 

creation in Project, 128 ·129 
animbrushes, 47 
antialiasing, 134, 137 
Apex Software Publishing, 4, 193 
AREXX,9 
Art Department, The, 189 
aspect ratio, 146 

Assign, 197 
assignment of cycle links, 78 
Attributes, 200 

attributes, 27 
Bright, 33 
Color, 28 
creating, 166 
Dithering, 29 
Fastdl'aw, :~o 
Filter, 29 
Fog, 31 

fog, 31 
Genlock, 33 
Hardness, 29 
Index of Refraction, 30 
Light, 33 
morphing, 103 
Name, 28 
Phong, 32 
preset files, 35 
Qllickdraw, 30 
Reflect, 28 
Roughness, 30 
Shininess, 30 
Specular, 29 
textures, 36 

Auto Dither. 199 
autofacing with Slice, 57 
axis, 11 
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manipulating separately. 14 
of cycle object, 78 

backdrops, 146 
limitations, 11 6 

background maps, 116. lS4 
basketball, 186 

DDS, 191 
Dell, 60 
Doing FIX, 179 

Both, 203 
bounding box, 14 
Bricks texture, 172 
Bright, 3:) 
brightening brushmaps, 40 
brushmaps, 39 ! 7, 185 187 

animated, 47 
background, llG 
Cylindrical 44, 186 
Flat, 42, 186 
mathematics, 185 187 
reflection, 116 
removing, 46 
Spherical, 44, 186 

bugs, S8 
bump mapping, 45 

Camera (Re)Track, 90, 204 
camera control, 88 

camera focal length, 117 
Camera View, 89 
Camo texture, 172 
Cancel, 203 
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repeating, 7S 
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Pick Faces, 25 
Pick Groups, 24 
Pick Points, 24 

Modify, 198 

Mold. 49 
Conform to Cylinder. ;;S 

Conform to Path. 55 

Conform to Sphere, 54 

Extrude, 50 

Replicate, 52 

Spin, ;;2 

Sweep, 52 

]\;101d Conform to Cylinder, 200 

1\10ld Conform to Path, 200 
Mold Conform to Sphere, 200 
Mold Extrude, 200 
]\fold Replicate, 200 
l\lold Spin, 200 

Mold Sweep, 200 
Dlorphing, 103 

cycle ubjects, 82 

defining, 103 

walks, 149 

motion blurring, 150 
Mm~e, 197, 2();; 

movement, accurate control, 14 
moving picked objects, 11 

multiple reflections, B4 
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manipulation. 24 
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