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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 cven available on high end platforms. This power comes with a small price, a steep
learning curve to master what is a vast array of features. The Impulse ray tracers have
brought more attention to the Amiga, and 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, time, and more time to master all that
is offered. All too true, except for the efforts of a few masters of the program who
can guide you through the process, uncovering esoteric aspects and giving valuable
insight into the use of these features, saving you the hundreds of hours they have
spent to master them. One such master is Steve Worley, known widely for running
the Imagine Mailing List on Usenet. The first work 1 saw of Steve’s was from the
network and was a tutorial on one of Imagine’s editors. I was very impressed and
immediately called Mike Halvorson over at Impulse to get this guy on his team.

In coming to know Steve and his mastery of Imagine I can casily say he is one of
the few people I would turn to for help with the program. In reading his book I have
already learned tricks I hadn’t thought to use... or have been inspired to try new
tricks. In reading this book you will endow yourself with a greater understanding of
how to get Imagine to do what you wish it to do. Most of us have predetermined
ideas on what we’d like a particular trace to look like, what objects will appear,
how they will look, etc. This is the hard part, but many of the answers lie here.
I wish to congratulate Steve for his efforts in the community and the publishing of
Understanding 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 Iagine 2.0 manual
and this book can make the sublime easy. Stick with it, you’ll find that under all of
those things to learn is ease of use, and enough special effects to keep the more ardent
ray tracing enthusiast busy for a looonng time.

Louis Markoya
January 2, 1992.
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Chapter 1

Introduction

You have just bought a complcte 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 [ 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 [ understand the software, 1 sce why it is organized the way 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 experienced users enjoy. The point is that once you understand the
software, you’ll be very happy with its configuration. By using this optimistic, long-
term strategy, Impulse has made the software as powerful as possible, though at the
expense of increased difficulty when you are learning.

1.2 About This Book

This book is a detailed guide to Imagine 2.0. Tt is a complete reference of all of
Imagine’s functions, and also provides supplementary material to help you learn how
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to use all of those functions. There are no follow-along tutorials included in this book;
the amount of text already included is pushing the limits of easy publication.

The information that 7s included is as complete as I can make it. I have described
every function in Imagine and its operation. I could have made a list of each menu
option and describe those options with a paragraph apicce, but by talking about cach
command in contexi I feel the usability of the manual increases dramatically. For
quick queries, I've tried to help your search for particular information as best I could.
Every command is 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-context description.

Since so much information is included, I've had a difficult time keeping the size
of this book down. Beyond a certain number of pages, publishing gets difficult and
costly, and the book itself becomes unwieldy and tougher to page through. Secveral
times during the writing process I've had to shrink font sizes and reduce margins,
and even so this book is well over 200 pages. Figures were perhaps the largest loss; |
would have liked to use twice or three times as many to graphically illustrate different
points, but since they take about a third of a page each I've been somewhat sparse
with them.

Because so many commands work in combination, describing one function without
referring to a related command can be very difficult. I've tried to cross-reference the
text with marginal notes so that related information in a different part of the book
can be found easily. For example, when discussing how to make an object act as a
light source (a function of the Detail editor,) I cross reference the description with
the section in the Action editor which describes all of the lightsource controls for
intensity, color, shadowing and such. By having a note with a page number to point
to closely related material, I hope to help you find the information you are looking
for. Some chapters have many more cross-references than others; the Forms editor is
very self-contained and has few margin notes, but the Stage and Action editors are
so intertwined that I kept running out of margin with all of the references.

There is one chapter on each editor in Imagine, and an additional introductory
chapter which describes Imagine in a broader scope. The “Basics” chapter explains
the structure of Imagine (what is an editor, anyway?) and the basic methodology of
how renderings are produced. It also describes specific tools that are common to all
(or most) of the editors, such as the basic commands to move your viewpoint around
in the world. While most of the chapters can be read in any order, new users should
really start by reading the Basics chapter to get a sense of how the software works
and how to use the common commands that all of the editors share.

The largest chapter is on the Detail Editor. It also includes a lot of background
information that is useful in the later chapters of the book, so it is a good idea to
read this chapter (or at least the first half) after you read the “Basics” chapter and
before the others. The remaining chapters are self-contained enough that you can
read them in almost any order.

This book is written for all users of Imagine. In each chapter, | try to start with
few assumptions about your knowledge and present information starting from the
basic premises and working to the complex functions. 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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editor works and what it is capable of. Even if you know Imagine well, try reading
the chapters from start to finish, since you might pick up a lot of information that
vou didn’t know about already.

The appendices have a different flavor than the reference text. The largest ap-
pendix is somewhat of a personal essay on general techniques and strategies to wuse
the tools that the main chapters document. Just knowing every command’s function
worn’t give you the ability to make animations that look like the amazing effects in
the movie Terminator I1' This appendix on strategy will suggest approaches to of-
fectively using Imagine. While the main chapters are factual and can be trusted, this
appendix is based on my personal experience. It is a set of hints, not an absolute set
of guidelines on how things should be done.

Other appendices contain a variety of information. One contains a list of the most
commonly asked questions about Imagine and quick answers to those questions. There
is a chart of useful attributes for surfaces like chrome and paint. A short appendix
lists pieces of hardware and software that can help you use Imagine and complement
functions it performs. The command reference appendix gives a very quick summary
of each command in each editor and points you to the section where it is described.

Physically, the book pages are large 8.5” by 117 because it is casier to incorporate
clear figures with the larger paper size and there is more information per page (less
page flipping!) There is a few pages of blank sheets at tlie back of the book for your
own notes. I find that I am always writing down quick ideas, color combinations
or whatever on scrap paper. If you use these spare pages, you'll always keep the
information close at hand and at least locatable in the future.

1.3 About the Author

I am actually a relative newcomer to 3D softwarc on the Amiga. I purchased Imagine
1.0 in late December of 1990, and after a rough couple of weeks learning the software,
I was completely hooked. At the time, 1 was completing my final year at MIT, and
I found that rendering was a scrious competitor for my time. In January 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, comments, and tips.

Since then, I've dedicated myself to learning the limits of the software and seeing
how far I can push it. The quality of my pictures have increased considerably as I
learned. Nearly all of my knowledge of Imagine is actually self-taught; Mike Halvorson
Is an advocate of experimentation as a learning tool, and I agree with him. You can
discover a lot about a function and its abilitics by just sitting down and playing
with it. Some features, like “hinge,” were bafling at first, until 1 experimented
with it many times and thought about exactly what effects Imagine was producing.
My knowledge of mathematics and reading general books on computer graphics also
helped considerably. One or two of the tips I present are not original (like a section in
the appendix on how to make teardrop shapes) but well over 95% of the information
contained within this book came from using the program, Rick Rodriguez’s original

"Well, to be honest, the appendices won't help vou do that, either.
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Imagine 1.0 manuals, and a (ot 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 Markoya, 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. AmigaTgEX 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.

My 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. [ 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 El Camino Real Suite 121
Menlo Park, CA 94025

I don’t hold giveaway lotteries for the people who respond, or promise you a free book
or vacation cruise when you 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
with this amazing program, Imagine.

If you truly enjoy this book and think that it is a useful reference, the best favor
you can do for me is to tell your friends about it. Bring it to your user’s group
meeting, talk about it for a minute or two, and invite people to leaf through it. The
more people who use Imagine and understand it, the more pictures, objects, and
utilities will be out there for all of us to use.



Chapter 2

Imagine Basics

Imagine is in a special class of software that lets you create pictures and animations
on your Amiga that have a special “real world” feeling to them. You arc given the
power to make a unique view into a universe of your own design. You define a 3D
world, and Imagine can “render” any view of that world as if you had taken a picture
with a camera at that position.

Imagine can be a difficult program to start using. It is not designed with the
goal of being easy to learn; its goal was to provide the user with the most possible
power in designing a scene or animation. This makes learning Imagine difficult, but
this manual is designed to help the new users “learn the ropes” as well as provide
experienced users with an organized reference manual.

2.1 Imagine’s Organization

Imagine is organized by modules called editors. Each of these editors allow you to
view and manipulate objects and your scene in different ways. Some editors let you
place objects in scenes, or define how the objects change with time.

The Detail editor is where 3D objects are usually created and modified. 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 create objects. Tt 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 further editing.

The Cycle editor defines internal object motion. The objects can be “taught”
how to move so you can make movement like a walking human figure or a clock that
automatically swings its pendulum and turns its hands with time.

The Stage editor allows you to lay out scenes and prepare your animations. It
loads the objects created in the three previous editors and defines the actual image
to be rendered.

The Action editor is a companion to the Stage editor. It allows you to add some
special effects as well as change some of the information about your scene, especially

for animations.
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The Project editor is where projects are initially created and where they are finally
rendered. You start Imagine in this editor, and usually end there.

The Preferences editor is a small subprogram that allows you to define many
parameters ranging from rendering controls to the default size of the background grid
in the other editors. It is more of a utility than a constantly used function.

The process of making a rendered image usually involves using the Project editor
to initializec a new world, using the Detail editor to build objects, the Stage and
Action editors to lay the objects out, and the Project editor again to render the
world. Everything really revolves around the manipulation of 3D objects. so it is
important to understand exactly what thev are and how they are formed.

2.2 Imagine Objects

When a computer program wants to draw a 3D object, it must have some way of
internally representing it. Some modelers store each object as a bunch of 2 dimensional
polygons and form a 3D object from a whole bunch of these polygons pasted together.
A cube might be defined as six 2D squares arranged together, forming a hollow box
like a cardboard carton. Since our final picture just has to look like it is solid, defining
the outer surface of an object is usually all we need to do to make it scemn as if the
object is solid.

Any object can be defined as a bunch of flat polygons. Curved surfaces on an
object like a sphere can use a lot of polygons in order to approximate the surface
closely; certain computer tricks (including a very important one called Phong shading)
can smooth out the surface even more. Most of the 3D objects (sometimes called
models) that you've ever seen in any 31) computer graphic were defined as polygons.
Sometimes advanced programs define surfaces with a mathematical equation or by
a certain type of curved surface, and sometimes a computer model will have certain
objects it “knows” how they should look (like a mathematically defined sphere or
cone,) but most use polygons for defining objects, Imagine included.

All objects in Imagine arc defined as a bunch of flat triangles. Nothing more. It
is particularly easy for a computer to decide what a triangle would look like when
viewed as a 3D image. Any complex polygon (like a square or octagon) can always
be broken down into a bunch of triangles pretty easily. Having only one “shape”™ to
deal with when building an object is actually a convenience for us, as we don’t have
to worry about questions of what type of polygons a certain object is made of, or
how to convert one type of polygon into another. The computer likes dealing only
with only triangles because it can optimize its renderer (the part of the program that
actually draws the pictures) to expect and deal with just one simple shape instead of
246 different ones.

Although an object is made of only triangles (called faces) it has points and
edges which define where these faces go. If you think of a simple triangle, it has 3
defining points at the corners, three edges connecting these points, and one face which
actually makes up the body of the triangle. Imagine can better deal with the objects
by defining these sub-parts (points, edges and faces,) and it allows us to manipulate
the objects much more casily.
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2.2. IMAGINE OBJECTS

Every object has a munber of defined points. Imagine understands an edge to be
a line segment that connects any two of these points. A face is defined by naming the
three edges that make it up. Instead of storing nine numbers for cach face (the X.Y.Z
location of cach 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. 1t
also helps in editing objects since if you move a point. cach 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 four points (one at
cach 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 cach
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 mo 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 in
certain cases. You can also use the axis as the start of a brand new object.

Defining objects point-by-point is obviously not very suited for creating complex
objects, sometimes with thousands of points. There are more powerful commands that
let you modify your object in more global ways. You can add pre-made “primitive”
objects like a cylinder or a torus (doughnut shape.) These primitive objects have the
points, edges, and faces that form it already defined. There are certain tools that let
you draw an outline, say the profile of a chess pawn, which is converted to a three-
dimensional ‘spun’ object, as if it was chiseled out on a lathe. Other tools let you slice
off parts of your object using knives that you can build yourself. In general, object
creation is done with these powerful tools, and picky touch-ups are the only time you
grab and move individual points. A sculptor does not glue sand grains together!
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Figure 2.1: A standard view from Imagine

2.3 Common Editor Tools

The creation of objects in Imagine is certainly not as intuitive as the process you used
in kindergarten to squeeze clay into vague animal shapes. Instead of a real life view of
the object, you get a complex quadview display. Instead of using your grubby fingers,
you have a very 2D mouse. Most importantly, if you wanted to change the shape of
a clay model, you just pushed and pulled on it. In Imagine (and any other computer
modeler) you have to use a very specific set of tools to manipulate your objects. No
matter how powerful these tools are, they are still going to limit the ways you can
manipulate your creation.

2.4 Your View of the World

[n each of the main editors where you manipulate objects (Detail, Stage, Forms, and
Cycle,) vou'll see what is known as a “Quad-View.” A typical view is shown in Fig-
ure 2.1. There are four windows labeled “Top™, “Front™, “Right”, and “Perspective”,
which arc different ways of viewing the object you are manipulating. 1t is difficult
to manipulate 3D objects with a 2D mouse and a 2D screen, and the 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 your object 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. Wireframes
have two advantages; they are much faster to draw than “solid” models, and since
you can sce into the object, you can manipulate points and edges on the interior of
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the object that you wouldn’t normally see.

The title bar of the editor reminds you what editor you are in and occasionally
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 unfortunately does not support AREXX, but users can
at least add their favorite commands to a button on the bottom of the screen to at
least partially customize 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 in 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 world’s X, Y, and Z system. The
units that it measures in are 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 commands let you use 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 on and off by using 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 view your object from any direction. You can also change
modes to view your object as a wireframe or as a “solid” model, where the faces be-
come opaque so that you cannot see through your object. In this window, you cannot
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 on. 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
name 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, more detailed view. This method allows you
to quickly and easily change how you look at your model.

Perspective, the remaining view, also shows a wireframe 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
around the object. If the slider is in the middle, you're looking at the front. If it’s 3/4
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

Some 3D programs
define Z to be
in-and-out, so note
Imagine’s difference.
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the angle you're looking at the object from. Centered is a level perspective, all the
way up gives you a straight-down view, and all the way down gives you a straight-up
view. By combining these two sliders you can look at your object from any direction.

You can change the appearance of the Perspective view by selecting “Wireframe”
or “Solid™ from the Display pull-down menu. Solid takes longer to show your object,
but removes the points that arce hidden, getting rid of the X-ray wireframe view. A
final way of changing the perspective view is by selecting “Shaded” from the Mode
pull-down menu and zooming the perspective view to the full screen. This shades the
object 1n false black and white colors which sometimes lets you see the shape of the
object more clearly.

There are a few commands that let you change yvour absolute vantage of your
object. You can zoom your view (on all windows) in and out by using “Zoom In”

and “Zoom Out” from the View menu. This lets you see more of your object at
once, or just a certain portion. Each zoom in or out will double or halve the scale
respectively. You can also select a numerical zoom by selecting “Set Zoom”™ in the
View menu, which allows more precise magnification levels by simply typing in a
number. Zoom in and zoom out are often used, so knowing the keyboard equivalents
of right-Amiga-i and right-Amiga-o can save a lot of time.

To scroll the views around, you can click in one of the three main views, then use
the arrow keys to move the view in whatever direction you like. You’ll notice that
if you change one view, the others will change as well; all of the views are linked so
they show the same volume of space. You can also scroll the view by telling Imagine
where you want the view centered. You select “Re-center” from the View menu and
click on where vou want the new center of your view to be. Usually you click right
in the middle of the object or arca you're interested in. The keyboard equivalent of
right-Amiga-. (period) is very convenient.

One important display option is found in the Display menu; it is called “Interlace.”

Interlace will change the screen resolution which the display uses. An interlaced
screen is 400 pixels high, whereas a non-interlaced screen is only 200. Unfortunately,
the interlaced display will flicker on many Amigas. An Amiga 3000 or a “flicker-
fixer” equipped Amiga will be able to use interlaced mode without the flicker. The
interlaced mode allows much more detail and more precise location of points, so it is
by far the preferred mode to work in. Even if you do have a flickering display, it is
probably worth the annoyance to have the extra resolution.

There are a couple ways to reduce interlace flicker. You can muck with the mon-
itor’s contrast and brightness. or you can change the screen colors to something less
contrasting using the Preferences editor. My favorite solution is wearing sunglasses;
believe it or not, it works very well, and you look cool 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 you'll find yourself changing your viewpoints around constantly. There is a
whole new set of commands for moving the objects in the editor around.

When you are viewing an object in your world, you’ll notice that you can see
each point and edge in the wireframe. In addition, you'll see an azis, usually near
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the center of the object. In Imagine, cvery object has its own independent aris. An
object’s axis helps Imagine determine which way an object is facing. how it is scaled,
and cven what its position is. Imagine doesn’t understand what the objects are: it
doesn’t realize that a complex object like an airplane should orient itself with wheels
down instcad of balanced sideways on a wingtip. The axis actually defines the object’s
position; if you ask Imagine to move an object, Imagine really just moves the axis,
and the object’s points, edges, and faces are dragged along with it. When 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 size of the object, also use
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 manipulations are to move it
around, rotate it, or scale it. These basic commands are often used, so Impulse has
madec it pretty easy to do. When you have a selected an object, you type the letter ‘m’
for “Move,” or click on the small gadget at the bottom of the screen labeled “Mov.”
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 sclecting the object and pressing ‘m’, 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 arc 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 the ESC key or the “Cancel” gadget instead. This also exits the move
mode, but the object’s position is unchanged from where it was before you started to
move it. This is obviously useful for fixing mistakes or changing your mind.

Two other commands work much like move: rotate and scale. If you select your
object and press ‘r’ or click on the “Rot” gadget at the bottom of the screen, you
will be able to rotate your object, and you'll see the yellow bounding box spin as you
drag the mouse with the button down. You can also change spin axes (to pitch or
bank the object, as opposed to yawing it) by pressing ‘x’, ‘y’, or ‘z” or clicking on the
small “X,” “Y.,” and “Z” gadgets at the bottom of the screen to define which axis
you want to rotate around. All rotation is done around the object’s axis.
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Scaling is done by pressing *s” or clicking the “Scl” gadget at the bottom of the
screen and dragging the mouse. Again, scaling is done relative to the object’s axis. If
the axis is in the center of the object, the object will grow in all directions. If it is at
the bottom. the object will grow up and out, but not down.

Fach of these three commands (move, scale, and rotate) can be called either when
you've picked an object or during any other move, scale, or rotate command. For
example, you might pick an object, press ‘m’ to move the object, position it in a new
place, press ‘t7 to spin it, then *s™ to scale it. You do not have to press the space bar
after every change: only after you arc finally satisfied with the new location, size, and
orientation of your object do you want to press the space bar to accept the changes
you've made. Aborting by using the ESC key or the “Can” gadget (for Cancel) will
remove all of the changes (movements, rotations, and scalings) that you've made.

These manipulation commands are easy to use, and they have other controls that
make certain manipulations even casier. The *x", °y’, and ‘z’” commands that allow you
to change rotation axes also work in moving and scaling. They act in these two modes
as toggles; when you start a move, you are free to move it in all three directions, X,
Y, and Z. You might want to restrict a direction of motion, though, if for example you
arc moving a table along a floor and you didn’t want to accidentally lift the table into
the air as you moved it left and right. Pressing the “x”, “y”, and “z” keys will toggle
the allowable directions on and off, so pressing “z” will anchor the table’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 height, you might toggle “z” and scale the object down. With the 72" toggle off,
the object will maintain its Z height, but will shrink in the X and Y directions. At
any time, the gadgets at the bottom of the screen highlight the directions that are
“active.”

A related shortcut is using the capital letters *X’, *Y’, and ‘Z’, which set the toggles
to allow movement and scaling in one direction only. If you wanted to lift a table
straight up, you just type ‘Z” and the table will be free to move up and down, but
not in the X or Y directions. This method of setting the toggles overrides whatever
position they were set in before, but you can use the individual 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 use a fixed coordinate system, defined by the set of axes that is fixed in 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. Imagine allows you to use a local coordinate system instead
of the world system if you like.

For example, if you have an object in the shape of a plane, the local coordinate
system probably has the Y axis (going front to back) in line with the main fuselage
of the plane. Using “r” to rotate the plane, you can easily position it so that it is
angled up like it is climbing into the sky. If you then wanted to move it in a straight
line along its “flight path”, the direction it’s pointing, you could select move, and try
to judge by eye the new position in the direction in front of the plane. If, instead,
you select local mode (by using “1”) and restrict motion along the Y direction by
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typing “Y", the plane will move smoothly along the line it’s pointed along. In the
world coordinate systen, 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 type 1" and *w’ whenever you
want to change, or select the “Local” gadget. The current coordinate system will
highlight the “Local™ gadget at the bottom of the display display when you are using
local coordinates. Many times the 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 simultancously affecting the object!) you can use ‘M’ “R’, and *S’, the
capital letter versions of the object manipulation commands, 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 commands to move, rotate, and scale objects have been streamlined
for ecase of use since they are performed so often. Sometimes, however, they are
somewhat lacking, especially when you need precise 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 linagine what
to do to it. To enter the transform command, you click on the object (it becomes blue
or purple) and pull down the menu item “Transformation” from the Object menu.
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 7 arguments.

Translate takes the X, Y and Z arguments 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 more than one rotation at once is legal, but
it is easy to make mistakes in final orientation. If you rotate around more than one
axis at once, the Z rotation is performed, then the X rotation, then the Y rotation.

Scale will scale your object by a certain factor. To double the size, just enter 2
in 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.



14 CHAPTER 2. INMAGINE BASICS

To use any of these sub-commands. just click on the box next to its name and type
in the appropriate X, Y, and Z arguments in the boxes to the right. Selecting “OK”
will perform the manipulations, “Cancel” will abort without affecting your object.

You have the option to use world or local coordinates, just as in the interactive
commands; just click on cither box to decide. The default is the world system. You
can also maunipulate only the axis (like the capital letter commands in interactive
manipulation) by selecting “Transform axis only.”

Most manipulations use the interactive controls, and the transformation requester
is used only for accurate, measured changes.

One problem that yvou may run into after an interactive or a transformed manip-
ulation is a “dirty” screen. lmagine erases the old object from before your move or
scale or rotate, and draws it in the new position. However, to save time, it will not
redraw any other wireframe object that happen to be in view. This means that the
arcas where the old object intersected any other object in the view will be blank;
part of the other object will be crased. If you want to check to sce if this is the
case, you can sclect “Redraw™  from the Display menu, which will redraw all of the
objects, climinating the problem. One case where this is almost necessary is when
yvou have multiple copies of an object at the same location. If you move one copy, the
other isn’'t redrawn after the first copy is moved away. Since it was in the exact same
location as the old. erased, object, it looks like it has disappeared! This is easy to fix
with redraw. It is another oft-used command. so knowing the keyboard equivalent of
right-Amiga-r is handy.

A problem you’ll run into when manipulating complex objects is the sheer time it
takes to redraw the wireframe model (in three views). Imagine has a way to speed the
display of these object; it shows the bounding box of the object (like the one shown in
interactive manipulation) instead of the wireframe. You lose the detailed view of your
object, but you can still sce the position, size, and orientation of the objects. To make
an object “Quickdraw”™ in this mode, you can use three commands in the Functions
mwenu.  “Quickdraw All" will make all of the objects display in quickdraw mode.
“Quickdraw None” will make all objects display the normal wireframe. “Quickdraw
Pick™ will make your picked (blue or purple highlighted) object display in quickdraw
mode. These quickdraw boxes arc very handy, and since they can be toggled at any
time in the Detail Editor, it makes sense to use them when screen updates start to
get too slow.

2.4.2 Pick and Select

Since you can have many objects loaded at once, there has to be a way for you to tell
Imagine what object or objects you want to perform your commands on. You’ve done
this alrcady by clicking on an object’s axis and watching it turn color. This shows
that the picked object is recady to be manipulated on.

What if we want to manipulate more than one object at a time? A standard way
to “multi-pick” things (like icons in AmigaDOS, or objects in Imagine) is to use the
shift key. By holding the shift key as you click on objects, Imagine knows you want
a bunch of objects picked, not just the latest one. In fact, if you press the shift key,
the display line at the top of the screen will change to show how many objects arc
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it

picked. Commands will usually affect all of the picked objects. not just one. In the
case of moving. scaling. and rotating more than one object. the first picked object’s
axis defines the basis of all the manipulations, as well as the local coordinate system
for manipulating all of the objects.

There arc easier way to pick many objects than by repeatedly clicking on cach
object’s axis. Imagine allows you to change how objects are picked by the “Pick
Method™ submenu in the Modes menu. The default is ~Click.” which means that
when you click directly on an object’s axis, it will become picked. Other methods
of picking can be chosen from the pick method submenu. If you use “Drag Box.”
instead of clicking on the object axes, you should press and hold the mouse button
while dragging the mouse. A large box will follow your mouse, 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 versatile. You press and hold the button while drawing
a large circle or oval or squiggly shape. When you release the button, an object within
the region you've drawn will become picked. Again, you can hold the shift key to pick
all of the objects within.

A final option in the pick method submenu is called “Lock™ . Lock isn’t a method
of picking; it really has more to do with when moving picked objects. Lock is a flag;
vou can toggle it on and off by seclecting it from its submenu. When Lock is on, any
moved object will snap to the nearest grid location when released. This is automatic
and is easier than using the one-time “Snap to Grid” (described later, T promise!)
again and again when you're trying to get precise placement.

Two other utility commands can be found in the Pick/Select menu. “Pick All”
will pick all of the objects in your workspace. “Unpick Last” will allow you to remove
the last object you picked from your set of picked objects. This is handy when you
pick one too many objects and you want to unpick the last one you chose.

It is easy to pick objects or sets of objects using the different pick methods. There
is actually another powerful way to change what object or objects are picked; it is
called “select.” There is a very, very important difference 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-wanna-be.

There is a solution when picking (or unpicking) objects becomes awkward (or
impossible!). Select allows you to control what objects are picked by allowing you to
add and remove objects from your set of picked objects one at a time.

One common problem that can occur is when two object axes are directly on top
of each other. If you click on the common axis location, one of the objects will become
picked. (The first one that was created or loaded into the Editor). If you click again.
the same object will remain picked and the second object will just sit there. If you
hold the shift key and click on the common axis again, the second object will be
picked, but now both objects are picked. If you want to pick just the second object
and not the first, you can either move one object just to uncover the other axis, or
you can use select.

Think of buying lunch at a cafeteria. and you pick which food you want to eat.
One way of “picking” food to add to your tray is by having the lunch worker point

Actually, this isn't
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intersections.
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to each of the cafeteria’s food bins, and saying “No, the next one, the next one, 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 cxtends; What if your arms are full of cafeteria food and you want to
put some back? Your arms are busy holding all the food; you can’t casily grab an
item and put it down. You can, however, ask a friend to “unpick” the item for you.
If your friend has trouble with big words (like “soup.”) he can just point at each food
in your arms in turn until he points to the granola yogurt you want to put down. You
then say “Yes, yes! Please get rid of that!”

This is exactly what select allows you to do. Your arms arc full with picked
objects. You can’t just click on an object to “Unpick” it because Imagine thinks
you're just making sure 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 diffcrence between the cafeteria and Imagine is that your mentally challenged
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, allowing 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 black, a selected object is orange, a picked object is blue, and a
picked and selected object is purple.

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

The easicst and most common method of selecting an object is by using two
commands, “Sclect Next” and “Select Previous,” 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 objects one at a time. “Select Next” is often a command
you want to repeat, so knowing the keyboard shortcut of right-Amiga-n is almost
necessary. By repeatedly using “Select Next,” any object can be selected because
Select next will eventually reach it. “Select Previous”, right-Amiga-b (for back), will
select objects in the opposite order, in case you overshoot with “Select Next.” One
convenience is that when an object becomes selected, your view will jump to center
the object on the screen, always allowing you to see what you just selected.

When 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,”
which can be found in the Pick/Select menu. When you use this menu option, the
selected object will become picked. If the selected object is picked and you want to
un-pick it, you can use “Unpick Select” from the pick/select menu to unpick 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 command
that is sometimes useful is “Home,” which selects the very first object you created or
loaded into the Editor.

Two other useful commands to quickly select specific objects are “Find by Namc”
and “Find Requester”, both found in the Functions menu. “Find by Name” allows
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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 on the named object.
In addition, the object becomes selected, allowing you to pick-select or unpick-select
it. The “Find Requester” does the same thing except it displays the names 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 faces)
of each object, which is an excellent judge of object complexity. It’s also fun to say
“Cool! My tomato has 1,821 points!”

A final command that is handy to use 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 view. The command “Quickrender” in the Project menu
will actually render the image you see using whatever rendering method you wish.
Imagine will ask if you want to add a lightsource, 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 discusses the different Quickrender 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
your keystrokes and mouse clicks, so sometimes when the render finally finished,
you might see your Quickrender flash onscreen for an instant, then it’s gone. This
is especially common if you move to a second screen to use another program while
Imagine is rendering (Amiga multitasking is great!). There is no easy way to get
Imagine to redisplay the picture, but you can load the file from RAM: and display
it from ADPro or using Iview. Another option would be to rename the Quickrender
file into Pic.0001 and placing it into a subproject’s directory, then using the Project Import is discussed on
command “Import” to make it a viewable frame. None of these solutions are really  puge 128.
satisfactory, but it’s just about the only workaround that gets around this problem.
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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.

You 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

With complex models, sometimes you don’t want to make one huge, gigantic object
to represent the entire model. You might want to make a forest object that has 20
trees in it, and it secms silly to carve the whole thing out of one block. Or, you might
be building an object that is logically a bunch of separate parts, like a clock with a
face, a pendulum, two hands, and a frame.

Another important ability you might want is to be able to give different parts of
a complex object different attributes, or colors. Imagine lets you color and define the
look of your objects in different ways, and you can even tell it to make different parts
of the same object look different. But when you’re building something like a window,
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the glass panes arc considerably different than the wood frames; it is easier to define
each as a separate object then somehow group them together.

There is a function that lets you do exactly this: group objects together. When
you have a model that you want to make (and keep!) in separate scctions, Imagine
allows you to establish a group of objects which will stay together. It allows you to
treat the group as an entire ensemble (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 menu. A purple line will
appear joining the axes of the objects. The first object that was selected becomes the
“parent” of the group. If you group more than two objects, the purple “group” lines
all run from each “child™ object to the parent object. This lets you sce what objects
are grouped to one another, and helps identify the parent of the group. Sometimes
it is nice to assign a lone axis as the parent of a group, especially when no part of a
group lends itself to being a parent.

Splitting a group back into its component parts is also easy; just pick the group by
clicking on the parent. The entire group will become picked, and selecting “Ungroup”
from the Object menu 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 entire 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 be picked, but not the group. You can then
move, scale, or rotate it independently of the group, assign it individual attributes,
or perform a command on it independently of the rest of the group. Even when
you move the child object around, it will stay grouped; you must use “Ungroup” to
ungroup objects. There arc modes where you can pick parents separate from their
children; this is described in the next section.

You can cven make groups of groups. Or groups of groups of groups. This is done
in exactly the same manner as before; you can pick one 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 groups, and a thumb group,
an arm group consisting of a hand group, a wrist, a forearm, and an elbow, and a
body group consisting of a head group, 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 around the shoulder. All of the
arm’s children follow it, so the arm moves as a whole. You do not have to move 15
knuckles, a palm, a wrist, a forearm, and so on. If you want to adjust a finger, you can
manipulate it and the knuckles will move together, but the arm will be unaffected. If
you move the main parent body group, everything follows along as if the body were
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just one solid object, as opposed to dozens of parts. Hicrarchies are obviously well
suited for complex models.

Groups arc uscful when you have sub-parts of an object vou 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 vou're designing a human face, you might cause the eyeballs in
the head to be an additional grouped object as opposed to just molded into the main
face. Later, if vou wanted to change the eye (make it a different color. or replace it
with a different type of eye you can easily sclect the eye and change or replace it.
This advantage compounds the other advantages of grouping: you can later animate
the eyes looking in different directions, and you can casily 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 on 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 in 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 your objects subdirectory in your project directory.

“Save” will take the picked object or group and save it as a file onto disk. Note
that groups will save all of the objects tn the group in the same 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 group it
belongs to. You can give the saved object or group any name you want, but [ suggest
using a filename extension of .Z0b to help identify it as an Imagine object.

3.2.1 Add

You can also have hmagine create several simple types of objects for you. Instead of
loading a object from a file on disk, Imagine can algorithiically create several simple
shapes such as tubes and spheres. The command “Add” in the Functions menu has
many options for building new “primitive” objects.

“Add Axis” will add a simple axis to your world, which can form as the basis of
a new object. “Add Sphere” will add a perfect sphere object to your world. “Add
Ground” adds an infinite plane object. Each one of these options will add the object
into the world at the X, Y, Z location 0, 0, 0.

Imagine comes with several simple pre-built objects called primitives that are
very convenient to use as starting points for creating your own objects. To make a
primitive object. select “Add” in the Edit menu, and “Primitive” in the sub-menu.
There are six simple shapes that Imagine will automagically create for you: a sphere,
a cylinder, a cone, a disk, a plane, and a torus. When you select one, huagine will
ask how many points the object should have.

With primitives like a sphere. the more points that define it, the smoother its
appearance Is going to be when rendered. Remember that even curved surfaces are
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made from triangles, and the surface becomes better defined with more points. How-
ever, an object with more points than are necessary can become a burden; drawing
the object in the editor takes more time, and although the final rendered picture with
be higher quality with extra points, it will also take longer and use more RAM to
render. Thus, when you add new primitive objects, Imagine 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 number of defining
points. If you were looking for a higher quality sphere because you were going to
zoom in very closely to it, you might use extra points. If the object is going to sit
in the background and not be examined closely, you might select fewer points. Most
of the time, the defaults serve as a nice compromise, but you are much more likely
to simplify the object as opposed to increase the default level of detail. The plane
primitive in particular lends itself to simplification; most of the time you can bear
with defining the simnplest plane possible (2 triangles) as opposed to the overburdened
default of a grid containing 200 triangles.

Each primitive lets you define the numbers of points that define it; the parameters
that you can vary are all pretty self-explanatory. For example, the cylinder lets you
define how many points are to form the circle around the rim, and also how many
sections the body of the tube should be defined as. Other options (available for some
primitives) are simple flags that define whether 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 on. Note
that the disk and the plane are actually flat objects; the others all have depth. All
objects also let you define their size, though of course they can be scaled interactively
or numerically after they have been made.

3.2.2 Utility Commands

Another command you can apply to picked objects is “Snap to Grid” from the Func-
tions menu. It operates on all picked objects, moving each of them so that their axis
lies on top of the ncarest grid intersection. This is very useful in trying to line up
objects or for precise positioning. This is much 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 are a few other utility object commands. “Cut”, “Copy”, and “Paste” are
found in the Object menu. “Cut” will remove your picked object from the Imagine
world and store it in memory. When you sclect “Paste,” the object will be re-inserted
into the world at the same place it was prior to the cut. In fact, the object is still
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 being copied to memory. You can again
use “Paste” to add multiple copies to the world.

Since the pasted objects are all put in the same location, often you’ll have to move
one copy to get to the next. Judicious use of “Redraw™ can help in showing exactly
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what copies are still floating around. The newly pasted objects are automatically
sclected. so using ~Pick Select”™ to immediately pick it is awfully convenient.

An useful command for making complex objects is called “Join,” which can be
found in the Functions menu. If you pick two or more objects, “Join™ will asscmble
them into one single object. The new conglomerate object will have use the axis of
the first object that was picked, and will contain all of the points, edges, and faces of
both (or all) of the joined objects. Joined objects are difficult to unjoin later, so only
use it when you want a solid object. Join is a fairly common command: you might
build a car with the body sides, and join on a side mirror, then join the roof on, then
join the Hoor. Remember the advantages of groups though; yvou probably don’t want
to join the tires to the car; if you instead group them you can rotate them later, as
well as define the chrome hubcap separately from the car’s paint and the rubber tire.

“Merge™ is also found in the Functions menu. It is more of a utility command. It
will remove any duplicate faces, edges or points in your object. Especially after vou
“Join™ objects, you might have a lot of points lying on top of one another. Merge
removes these extra, unneeded points. speeding rendering and even display in the
editors. “Merge” also helps Phong shading work properly.

“Delete” 1s a pretty obvious command, and is also found in the Functions menu.
When you use “Delete,” every picked object will be removed from the world. This
command is used a lot to get rid of cruft and deadwood, so knowing the keyboard
shortcut of right-Amiga-d is uscful.

As with all of the editors, Imagine has one level of “Undo,” which can be selected
from the Project menu. When using dangerous commands like Delete, being able to
recover from the command is important. “Undo” will work with almost any command.
You can also “Undo” an “Undo,” reinstating a command you decided you wanted
anyway.

3.3 Modes

The basic commands to pick and move objects and view the world and everything
in it are very important, and are used constantly. The actual work you perform in
building objects depends on the user changing the view and manipulating the objects
almost without thought.

No matter how good you arc at manipulating objects and changing the view,
using these commands will never build an object. To do this, Imagine has different
modes that it performs different actions in. The most common modes allow you to
manipulate objects and groups. Other mmodes 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 are 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
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which digit is which mode. Personally, I don’t have the stuff, so I usually lumber
along with the pulldown menu rather than strain my poor brain.

3.3.1 Pick Modes

The default mode is “Pick Groups”, which means that whenever you click on a group,
it will be picked. (Simple!) If you want to pick individual objects, even if they are the
parent of a group, there is another mode called “Pick Objects.” Just select it from
the mode menu, and when you click on any object (in a group or not, child or parent)
it will be picked. You can obviously multi-pick single object by using the shift key.
When you arc 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 them, add them, group them, and delete them, though you can’t affect
their basic structure. The remaining modes all work on parts of objects, not objects
themsclves. Using these new modes, you can add extra parts to an object, or change
the shape and configuration.

You'll also find that I consistently lied to you in part of the Basics chapter. 1
always referred to picking objects as opposed to picking anything else, like faces. All
of the pick and sclect commands except “Find” work equally well in picking faces,
cdges, or points as opposed to just objects or groups. Most other commands like
“Delete” will 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 sclect points, and use all of the selection
tools to help you get any subset of points you want. Selected points are green, picked
points are orange, and picked and selected points are yellow.

When you’re picking points, edges, or faces, Imagine will work only with the 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. When you scroll around your view or redraw the screen, the other objects
won’t even be updated, so don’t get scared if they scem to disappear. When you
re-enter “Pick Objects” or “Pick Groups” mode, all of the objects will re-appear.

Picked points are easy to manipulate. If you use the standard “Move,” “Rotate,”
and “Scale” commands you can interactively adjust scts 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.

W

You can also use the “Iransformation” command for exact control, where you
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have the option of using the axis of the object or the center of the points to base
scaling and rotation.

Just because you can pick something doesn’t mean you can perform every com-
mand on it. In the casc of points, you can delcte your picked points or manipulate
their position. You cannot do things to selected points that make no sense (like
grouping them, or saving them to a file); that’s just weird and Imagine will probably
just ignore the command.

You can perform some other commands 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 from the original object, and gives them their own axis.
In effect, the original object is split into two parts defined by the points you picked.
Any connecting faces or edges are deleted (two 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
object to do something special with it.

Onc command that is unique to pick points mode is “Taut,” which 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 the first and last points. This
command might be useful to line up a bunch of points in a straight line quickly.
“Taut” does not work with anything other than picked points.

Picking edges is similar to picking points, except you obviously use “Pick Edges”
mode. To pick an edge you just click on the two points that make it up, or lasso
or drag box the entire edge. Just like points, you can’t perform every command on
them, but you can delete them and split them. When you delete an edge, you delete
any faces the edge was a part of, but you do not delete the two points that formed
the edge. You cannot translate or move edges or use taut on them.

A new command you cannot perform on points but can use on faces is called
“Fracture.”  This command is in the Functions pull down menu, and is often very
useful. The fracture command will take and break cach edge into two edges, with
an additional point added to the midpoint of each picked edge. This command is
very useful when you need to increase the detail level at a certain area of an object;
the extra edges that appear allow you to manipulate them to add finer details and
structures.

“Pick Faces” 1is again pretty straightforward. You must click on all three of the
points that make up the face to pick it. Fracture works very well on faces; it splits
each face (one triangle) into four triangles defined by the midpoints of the three edges.
The new faces can then be 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 sclected. A danger is that face attributes are
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somewhat fragile. If vou join or merge objects or start deleting or adding points to
it. all face coloring is often lost. To keep this from happening. color individual faces
last, just hefore saving vour object,

One final command is occasionally useful when vou want to reorder a set of points.
cdges. or faces i an object. If von want to change the order that hagine stores the
items (points. edges. or faces). vou can pick thens in the order vou want them. then
use the “Sort”™  command i the Pick/Select nienn. This 1s used to determine what
order items are selected ine and occasionally 10 1= useful to change it. espeetally when

using the “Pick Range”™ command,

3.3.2 Add Modes

Three additional modes are ~Add Points.” ~Add Edeges.” and “Add Faces.” ~Add
Points™ will add an additional point to vour object in the location vou click on. ~Add
Edges™ lets vou click on fwo existing points and will add a new edge joining then.
“Add Faces™ mode will let vou add a new face to an object by clicking on the three
points that make it up.

“Add Lines™ mode is a convenient combination of “Add Points™ and ~Add Edges.”
As you click, a new point is added in the location you point to, and further clicks will
add additional points along with an edge joining the latest point to the one that was
immediately preceding it. A few clicks around the border of a rough circle will make
a sct of points with the edges following the outline of that circle. Carefully clicking
on the location of an existing point will cause the new line to connect to that point,
so making closed shapes is possible.

3.3.3 Drag Points

“Drag Points” mode allows you to interactively drag individual points in your object
around. If you select this mode, you can click on any point and drag it to a new
location interactively by holding the mouse button down. Any edges or faces that
this point is connected to will follow the point to its new location. This is similar to
picking the points and using the interactive move command, but in this mode you

9

don’t have to keep hitting “m.” Still, it’'s somewhat of a redundant mode.

Dragging multiple points is also casy; just use the shift key, multi-pick the points
by clicking on each in turn, and when you want to start dragging them, just release
the shift key.

An important technique: What if you want to sclect 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 casily 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 wup.

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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view where you want to move the points in. Press and hold the left button. then
release the shift key. The picked points will move with your mouse for as long as you
keep the button held down. Releasing the button will anchor the points.

In the example with the 10 by 10 horizontal grid, you would press shift, click on
the points you want in the top view, move to the front (or right) view, press the left
mousc button, release the shift key, move the points around. and finally release the
mouse button. That’s it!

One problem with manipulating points, edges, and faces is picking the right point.
When the object is complex, the wireframe displays can get very cluttered. There is a
convenient way of simplifying a view to get points out of your view; it is a mode called
“Hide Points.” In “Hide Points™ mode, any points you select (with click. drag box,
or lasso) will disappear from view; they won’t be drawn. They still exist, they just
aren’t displayed and can’t be picked or manipulated. You can “Hide” whatever points
that get in the way of your work area, then change modes (usually to “Pick Points,™)
and manipulate the non-hidden parts of your object. Selecting “Pick Objects™ or
“Pick Groups”™ will inake the hidden points re-appear. You have to start out in “Pick
Points™ mode or you cannot enter “Hide Points.”

For example, if you're working on a helicopter model and you want to work on
the rotor alone, you might pick the object and enter “Pick Points.” Then you would
select “Hide Points™ mode, and use the lasso to indicate the main helicopter body.
The rotor is left alone, and after changing into something like “Drag Points™ or “Pick
Faces” mode, it is easy to indicate what portion of the rotor you want to deal with
without accidentally modifying the helicopter body. Selecting “Pick Objects”™ mode
makes the entire helicopter, with the rotor changes, reappear.

3.4 Object Appearance

The low-level commands to create and manipulate objects are sufficient to create any
model you can think of. An additional level of control you have is the ability to define
the surface color and attributes of your object. A flat planc might be made of two
triangles, but depending on how you set the attributes of the plane, it might render
as a panc of glass, a reflective mirror, a wood tablctop, a piece of graph paper, or a
picture of your grandmother. Defining the surface attributes of objects gives them
their character. Luckily, Imagine gives you excellent control of the appearance of
objects though the use of attributes, textures, and brushmaps.

3.4.1 Attributes

Every object has a set of attributes that can be modified.  These attributes tell
Imagine what appearance the object’s surface has; their color, the way light reflects
on them, and the transparency. In a group, every object can have different attributes
from the parent; when you pick a group and change (for example) its color, you only
modify the parent’s attributes. To change any object’s attributes, just pick the object
and sclect “Attributes” from the Object menu. A requester will appear, and you can
select the different object properties to change. In addition, you can place brush maps
and textures on the object. as well as add or change the object’s name.

Magnctism. a more
compler way of
dragging points, is
discussed on page 59.

You can cven change
these attributes
smoothly in time. Sece
page 107,
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Attributes Requester
Object Name EXPLODED_TURKEY Randomnize Colors

Red i |

Green B

Blue : |

Value |
Color Dithering Texture 1 Brush 1
Ref lect Hardness Texture 2 Brush 2
Filter Roughness Texture 3 Brush 3
Specular Shininess Texture 4 Brush 4

Index of Refraction 1.38 Fog Length @.88
= Phong Fastdraw Bright Light Genlock

0K Load Save Cancel

Figure 3.1: The requester for setting object attributes

Choosing and setting attributes is immensely important to make your objects look
realistic. Using textures and brushmaps give you near-infinite control on what your
object’s surface looks like, Figure 3.1 shows the requester that allows you to define
all of these attribute values.

Surface Attributes

Attributes are defined by either typing a number (or name) into a requester or by
sliding a gadget to select a value such as “Red Intensity.” When a value is selected
by a slider, you can also just type in a number to the gadget to the left of the slider
to set it exactly. When you are setting colors, you will see a dithered approximation
to the color you are setting; a great help.

There are a great variety of values you can sct. 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 object.
Through experimentation, you can get a good fecl how to use thesc parameters.

Object Name Allows you to give a name to your object. This is very useful, espe-
cially in the Action editor where actors are not seen directly and you have to
rely on their names to distinguish them. Also used to identify spline paths for
commands like “Extrude.”

Color The most straightforward control. You 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 their maximum of 255.
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Reflect Objects that are reflective can be characterized by how reflective they are
and what colors tend to be reflected more. The Reflect sliders will change the
mirror-like reflectivity of your object. A value of 0 means the object is not
reflective at all, and 255 is completely mirror reflective. If you make the red,
green, and blue components of reflection unequal, the reflected image will be
biased towards those colors. For example, reflections in steel have a blue tint, so
you might use an RGB reflect value of (60,60,100) for a very shiny piece of metal.
Caution: high values of reflectivity will make mirror-like objects. Sometines
these objects seem almost to disappear! This is because they are so reflective
they just show reflected images and don’t show their own surface. To make the
object more distinct, lower the reflect value. Reflect is also used in determining
“Shininess” described later.

Filter Objects are 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 how transparent an object
is. When the values are high, the object becomes more transparent. At the
limit, Filter RGB= (255, 255, 255), the object will be completely invisible. You
can create a tinted transparency by using Filter RGB values forming the tint the Well. there are some

object transmits. A piece of red glass might have filter values of (200,100,100).  cgects an “nvisible”

The best way to understand Filter is to think of what color light gets transmitted — object has duc to

through: (255, 255, 255) means all light gets through the object, (0,0.0) means — magine’s ”'f"”’d”"mg

no light, and (200,100,100) means some light, tinted red. Filter is also used 2:;;?](;?: See
in Shininess described below, and if Shininess is used Filter doesn’t control ’

transparency, and objects are opaque!

Specular When a light reflects directly off an object, you can see a special type
of reflection called a “specular” reflection, like the highlight on a shiny apple.
These highlights can be of different colors and intensities. The Specular con-
trol allows you to sct the color and intensity of the object’s specular reflection.
Most objects have some specular reflection, with smooth, clean surfaces having
more than rough dirty ones. The specular color is usually similar to the object’s
surface color, but there are exceptions. Objects which have a surface wax on
them (like furniture or an apple) reflect the wax’s sheen, and have white high-
lights. Plastics also have white specular highlights, since the light shines on the
transparcnt binder of the plastic and not the suspended pigment particles. Wa-
ter and glass have very intense white highlights. To set the specular intensity
and color, just use the RGB sliders. Also see Hardness which affects specular
highlight appearances as well.

Dithering This control is only applicable when you are rendering 12 bit files, some-
thing that really isn’t recommended. However, if you do use these 12 bit files,
you can set the amount of dithering used to display each object. Sometimes .~ = . "

smooth objects like metals or glass look better with less dithering, though for  gigerent rendering file

most objects you want to keep dithering at 255. This control has no effect when — formats on page 126.

you are rendering 24-bit files, so most people can safely ignore it.

Hardness Hardness is another control over the appearance of specular highlights.
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Instead of controlling color or intensity of these highlights, Hardness controls
how tight the highlights are, or how much they physically spread over the object.
A glass crystal ball would have a high hardness (very tight, intense highlights)
whercas a beach ball would have large soft highlights and a lower Hardness
value.

Roughness Most real world objects aren’t made of perfectly smooth materials. In-
stead, they have small surface features which tend to make a rough appearance.
You can make objects look more irregular by adding a non-zcro value of Rough-
ness; usually a small number like 10 is all that is needed. Do not use Roughness
in animations! Because of the quick-and-dirty algorithm Imagine uses to add
roughness, a rough object does not keep its appearance constant over subsc-
quent, frames; the surface looks like it is seething with insects or static. Try to
use Roughness as little as possible.

Shininess Shininess is a lot like Reflect in that it makes the object reflect its en-
vironment. Instead of reflecting images perfectly, however, Shininess tends to
have a more diffuse appearance. Metals in particular don’t have a mirror sheen
on them; instead they show a blurry coloration from their environment. By
using Shininess, you can make you objects have this diffuse reflective appear-
ance. A value of 0 in the Shininess control will have no shine added to your
object, whereas a value of 255 will make your object very shiny. When you
use shininess, several other attribute controls are stolen! That is, they don’t
control what they normally do, but instead provide additional control over the
shininess. The values in the Filter control give the shininess its tint; to make
a shiny gold foil appearance, you would set Shininess to perhaps 200 and Fil-
ter to (200, 200, 100). The “Index of Refraction” requester also enhances the
shininess effect. A value of 1.0 makes the shininess very diffuse, but as you raise
the number the blurry reflections become more focused and distinct. A value of
3.0 won’t give the exact same appearance as Reflect, but the soft blur of shiny
color on the object becomes much more focused.

Index of Refraction The index of refraction helps control shininess, but its main
use is to tell Imagine how much to bend light when it passes though a transparent
object. This bending is the effect you see in lenses or even glasses of water. A
higher index of refraction causes light to bend more as it passes though the
object, while a lower value makes less of an effect. A value of 1.0 (not 0.0) is
the lowest index of refraction and light passes straight through these objects
without distortion. Table 3.1 shows the indexes of many common materials.

In addition to controlling the direct appearance of your object, there arc many
small flags you can activate to help define information about your object.

Fastdraw (Quickdraw)

The “Fastdraw” button is really misnamed; it should be “Quickdraw” to be consistent
with other Imagine commands. Quickdraw is an attribute that only affects objects
when they are displayed in the wireframe views in Imagine. Instead of showing your
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Material Index
Air 1.0
Cold Air (0 Degrees C) | 1.00001
Water 1.33
Alcohol 1.36
Quartz 1.16
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 sclect “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 arc being interactively moved, scaled, and rotated; it has the same 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 hundreds 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 sclect “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 scene become Quickdrawed by
sclecting the “Quickdraw All”  option. Similarly, “Quickdraw None” will turn off
Quickdraw for all objects.

Fog

Fog is a unique and powerful attribute. More than any other attribute option, it
can completely change the character of objects. Fog will tell Tinagine to render your
object not as a solid (or even transparent) set of faces, but as a volume 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 fog appearance is produced by absorbing light from rays that pass through
the object. If a ray only passes through a very small volumne, it isn’t affected very
much, but if the ray passes through a larger volume, it has a longer travel length in
the fog and is absorbed more. This relation between travel length and absorption
is the difference between fog and simple transparency; transparent objects have the
same translucency no matter how “thick”™ they are.

The algorithmn that Imagine uses to compute the amount light is absorbed is
completely described in Section 7.8.3 on page 114. The basic algorithm mixes a
simple color into the color a light ray “should” be according to how long the ray
was inside the fog volume. If the ray wasn’t in the fog for a long distance, the ray’s

Quickdrawed? Is that a
real verb?

Global fog is closely
related to object fog,

see page 114.
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color isn’t affected much. If it stayed in the volume for a long time, it is completely
replaced with the fog color.

There are two controls over object fog; the first is the gadget labeled “Fog Length.”
This controls the density of the fog, with higher numbers making the fog less dense.
This number is actually a distance: it can be thought of as the characteristic distance
where the fog absorption becomes noticeable. You might want to set this value to
roughly the length of the object. After a test render. to make the fog less dense,
increase the fog length. To make the fog denser, decrease the number. If the “Fog
Length™ is set to zero (the default) the object is not made of fog and is rendered as
usual.

The color of the fog is determined by the standard object color attribute. This
is the shade that will be mixed into the light rays that pass through the object’s
volume. For a white smmoke, you would use a white or grey color. The other attributes
(like Reflect) are not really applicable to fog. and have little if any affect on the fog’s
appearance. However. textures and brushmaps that change the object’s color do affect
the fog; you can map a grinning devil’s face onto a plume of smoke and animate it
billowing for a spooky effect.

Oune nice thing about fog is that it is casy to make objects for it. Since the
fog is verv tenuous, small details in the object’s shape aren’t visible. A big blob
produced in the Forms editor will make a beautiful cloud when fog is applied. This
takes wonderfully little skill. just make a blob in Forms aud pull at it until you get
something resembling. well, a smooth blob.

Actually, Fog is a powerful tool, and isn't limited to smoke or clouds. The visible
light beams that you might associate with lighthouses or headlights on storiny nights
on the highway arc casily made with fog volumes. Just make a cone or cylinder with
end caps, and set the object’s color to a nice white-vellow and turn on fog. It’s casy!

Phong and Object Shading

When an object is rendered. sometimes the fact that it is mmade of a bunch of triangles
is painfully obvious. In order to try to render surfaces as smooth curves instead of
faceted triangles, Imagine allows you to use a technique called “Phong shading,” a
common graphics trick. Phong shading tells Iinagine’s renderer to reflect light off a
surface as if the surface was a curve. It does this by assuming the surface normal,
the direction the surface points. is a smoothly changing value, when in fact it stays
constant then suddenly changes at the triangle boundaries.

Although Phong shading can help considerably in making surfaces look smooth,
sometimes Phong shading has problems. A profile of vour object (or a shadow) will
show the faceted faces around the edge of the object. Also, sometimes faces should
not be smoothed. like a 90 degree corner which is supposed to be sharp.

You can turn Phong shading on for an object by clicking on the “Phong” box in
the attribute requester.

You can actually tell magine to make certain parts of your object simoothly Phong
shaded. and other parts “sharp.” or faceted. You might have a object in the shape of
the letter *S.” You want the curvy sides of the letter to be Phong shaded, so they will

appear smooth and continuous. but you don’t want to Phong shade the caps of the
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curve that makes up the S; you want to keep the sharp right angle bend that appears
there.

In Imagine 2.0, you can tell Imagine which edges should be “soft™ or Phong shaded,
and which edges should be “hard™ or faceted. In the case of the *S,” you would want
all of the edges to be soft except for the four edges at the right angle bends of the
end of the S.

You can tell Imagine to make sets of edges soft or sharp by using the “Make Soft”
and “Make Sharp™ comimnands in the Functions menu. When you are in “Pick Kdges™
mode, you can pick a set of edges and use the appropriate command to tell Imagine
that the picked edges should be Phong shaded or not.

When you want to find out what cedges have already been Phong shaded or not.
the command “Pick Sharp”™ will automatically pick all of the non-Phonged edges
when yvou arc in “Pick Edges™ mode. From here, you can see which edges are still
unsmoothed, which is uscful to check to sec you've specified your Phong shaded edges
properly.

There arc a couple of other commands that also affect the way your object is
shaded. The “Bright”™ button will cause your object to be shaded with a flat color
instead of the normal light shading algorithms.  Normally an object’s exact surface
color depends on the intensity of the light that falls on it, whether the surface is
pointed towards or away from the light, and how far away lights are from the object.
When you use “Bright,” the object’s surface is colored with the exact shade specified
by the color attribute, with no shadows or light shading at all.

This can be useful when you are using a bhrushmap mapped onto a flat plane to
make a mini-backdrop such as a tree. (You just use a 2D image of a tree!) You don't
want shadows to fall on the image, so you use “Bright.” Also. for something like the
windows in an office building, vou can use “Bright™ to make them solid colors even
when vour scene is darkly lit.

One last control also allows you to change your object’s color completely. The
“Genlock™ button will render your object completely in the genlock color specitied
in Preferences (usually 0.0,0). This means you can cut a “hole™ in vour image for
live video to show through that is the shape of a rendered object. This is really
cquivalent to rendering the object using “Bright™ and a surface color of (0.0.0) except
that in trace mode other objects will reflect the true object colors instead of the black
silhouctte.

Built in Lights

Objects can emit light. This is very handy when the object is something like a lamnp
or streetlight and the lightsource is really a renderable object. Also, the lights will
move with the object. so a car’s headlights will stay with a car as it travels down a
road.

When the “Light™ option is chosen in the Attribute requester, the object will cmit

a light from the center of the object’s axis. The surface of the object docs not glow or

produce light! The light that is produced 1s just like the standard lights in the Action
editor. a pomtlike emitter.
When vou select the option to make the object emit light. you are presented with

You can use “Bright”
to make cartoon like
scenes. See page 146,

Independent lights in
Aetion is discusscd on

page 105.
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a requester that is identical to the one for a standard light in the Action editor.
You have options to change the color and intensity of the light, whether the light
diminishes its intensity with distance, whether it casts shadows, and if the light is a
spotlight or spherical source. All of these options are discussed starting on page 106.

When an object emits light as a cylindrical or conical source, the direction of the
light cmission is along the object’s Y axis. This is somewhat annoying if you don’t like
your axis to be oriented that way. so I often make light-emitting objects by grouping
a lone axis to the “real™ object and having the axis emit the light. For example,
there is a desk lamp [ built (which is on the disk with this book!) where I have the
lightsource grouped to the bulb that is supposedly emitting the light.

When you have a cvlindrical or conical light source. the size of the axis is very
important: it controls the distance that the light travels as well as the width of the
beam. The Y axis size controls the distance the light travels, and the X size controls
the spread. This is shown in Figure 7.6 on page 111. This means that an axis is often
absurdly large; the lamp I mentioned is an example. Since you often want the light
it emits to extend a long distance (like the whole scene!) the axis has to be the size
of the whole world. This is annoying. but it does work. '

Faces and Subgroups

Sometimes vou might want to add attributes to just part of an object. This is of-
ten done with textures or brushmaps. but sometimes vou just want to color a few
individual faces of yvour object.

If you enter ~Pick Faces™ mode and pick one or more faces, you can select the
“Attributes” command and set the Color. Refleet. and Filter values for just those
faces. You can’t change the other attributes like index of refraction or shininess, but
the main three attributes are usually enough to add some details to vour object. It
vou need 1more precise control (like making part of the object a different index of
refraction) vou can just add another object (with the different attributes) grouped to
the original object. =Split™ aud ~“Shlice™ are often usetul for this.

A new option in hnagiue 2.0 allows vou to randomly color the object’s faces. The
“Randomize Colors™ button near the top of the attributes requester will give each
face a random color. This isn't of that much practical use unless you were trying to
make a psychodelic teapot or something.

One problem with coloring individual faces is that it 1s often difficult to go back
and modify the exact same set faces that vou colored previously. The difficulty lies
in just finding the faces. since there is no indication what color a face is unless yon
render the object. A new option in Imagine 2.0 addresses this problem by allowing
vou to make something called a “subgroup.” A subgroup is a subset of the faces in
an object. A face can be in as many subgroups as vou like. and an object can have as
many subgroups as vou can think of. You might have a helicopter object and assign
all of the faces in the rotor to the “Rotor™ subgroup. and the faces in the jet turbine
to the “Engine” subgroup. You might also have a third subgroup called “Top™ that
includes faces in the rotor. the engine. the rotor housing. and the exhaust.

A subgroup is uscful because vou can call them up by name. When you are
in “Pick Faces”™ mode. vou can tell Imagine to pick all of the faces in the “Rotor”
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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. A

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 except 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 of faces on the sphere, but the faces will
be removed in an orderly pattern so you end up with stellated holes like a whiffleball.
You can also use the command “Unpick Range” to unpick faces in a similar manner.
The command “Sort” is sometimes useful with these two commands, since 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 the filename of another object, the attributes of that
object are read in and applied to the current object. This will even load in textures
and their settings and brushmaps.

You can also save attribute settings by using the “Save” gadget at the bottom
of the attribute requester. This will actually save an Imagine object, a simple lone,
empty axis, that has the same attributes, textures, and brushmaps as your current

Sort is discussed on
page 26.
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object. You 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 you 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 on a flat plane made
of just two faces, you will still see the rich detail of the woodgrain, and not just two
differently colored triangles. Textures don’t take much RAM at all to render, though
they do slow rendering time down. Overall, textures are an excellent way to add
detail to your picture; a woodgrained picture frame has a lot more character than a
flat brown one.

Textures can also change the reflectivity and transparency (filter) values of your
object. For most textures, when I say “color” 1 mean surface color, reflection, and
transparency. Most 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 can even be layered on top of cach other for more complex effects.

Textures are just algorithms that Iinagine uses to decide how to color a particular
point on the surface of an object. When a ray hits an object, Imagine uses the location
of that surface to determine how to color it. For example, a very primitive texture
might color the object white if the location where the ray hit is above a certain line,
and blue if it is below the line. This would make half of an object white, and half
blue, divided at that transition line. A texture is just an algorithm, the set of rules
(like the white-above/blue-below example) for determining the color of an object at
every point 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 texture’s parameters. You can apply up to four textures to an object at
once, though most of the time you just use 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. Most of the time, you need to enter a color,
transparency, and reflection value for whatever effect the texture is applying to your
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object. These are raw numbers; no sliders. When you are setting RGB triples, the
approximate color that the three numbers represent is shown in small box in the
requester.

There are often 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 control vary from texture to texture, so read the individual descriptions
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 lmagine 0.9-
1.1 the dimensions of the checks remains constant, so if you scale your object up to
200 units, you would get 8 checks across. In Imagine 2.0 the texture parameters that
control sizes measured in actual Imagine Units will scale at the same time you scale
your object. In the example where the plane is scaled to a size of 200, the Checks
texture would automagically change the check size parameter in its Check texture to
50 to keep the same four checks across the width of the object.

This parameter scaling is performed in order to keep the appearance of objects
constant when you scale an object. In the carly 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 texturc parameters. This new
feature will keep texture appecarances constant. It will adjust only those parameters
which control a width measured in units. 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 you need an absolute size in a texture, such as if you want to use
the Grid texture to make lincs exactly 100 units apart when the scene is rendered.
You have to be careful not to scale the object after you've placed the texture, or the
absolute texture measurements will be scaled as well. However, this is pretty easy to
handle since it just means you have to be aware that you shouldn’t scale the object.

The only other parameter that controls textures is the texture axis, which can
be manually edited. The texture axis is pretty important, since for most textures,
you need a “base” location and orientation to give the details the texture applies
a reference location to work from. For example, the Linear texture needs to know
where the “fade” starts and what direction to fade in. What you do is just place the
texture axis where you want the fade, and point the Z axis in the direction you want
it to go. The wood texture at its simplest is a bunch of concentric cylinders of color.
The texture axis tells Imagine where the centerline should be and which direction
the cylinder points. Some textures really don’t use the axis (like Camo) but 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
bottom 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 point; if your texture axis is right on a face, you might get some

All of the different
textures and their
indiwidual parameters
are listed in the
“Textures” appendir
on page 171.

Page 10 describes the
standard manipulation
commands and 13
describes Transform.
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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
gradually fades from the default to another color. Checks adds color on its checks
and lets the default attributes stay in the opposing checks.

Why is this important? Well, this can be used to great advantage. You can add
up to four texrtures simultaneously. 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. Sccond, 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 some extra control over the arcas of an object a texture is restricted to.
You can specify a subgroup of faces that the texture will affect, leaving the rest of
the object 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 of an
object, to give an entire group a single texture. This is done by sclecting the “Apply
to Child Objects” button.

An interesting ability of textures is that they can morph their parameter values
as well as the position and orientation of the texture axes. This means that you can
have an object’s texture move and spin across the object in time, or make the checks
applied to it grow or the color change in time. Morphing textures is described in the
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Action chapter on page 103.

3.4.3 Brushmaps

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 arc 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 [FF24s 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 rcally 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” exammple, 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.! 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 filter 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 hnagine that light hitting the object’s surface should be reflected, refracted,

and specularated (1) 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 surface height of your 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.

"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
brushmaps are very
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 [FF24 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 bitplane 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 low a 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 brushmap 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 brushmap 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
= Color = Flat X
Ref lect Hrap X
Filter =~ Flat Z
Alt itude Hrap 7
Apply to Child Objects
Repeat Mirror
Inverse Video Use Genlock

Full Scale Value 235
Max. Sequence # A88Aa

Subgroup
Edit Hxes Transform Hxes
0K Drop Cancel

Figure 3.2: The requester for applying brushmaps

brush is at least set up in a reasonable orientation, size and position to begin with,
so modifying it is easier than setting the axis configuration from scratch.

Applying Brushmaps

Brushmaps are applied from the Attributes requester. Clicking on one of the boxes
labeled “Brushmap” will bring up a file requester asking for the filename of the
brushmap you want to apply to your object. After you have selected a filename,
a requester like the one shown in Figure 3.2 will appear. This requester allows you
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 you to
change or edit it later. The four types of brushmap 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,” “Wrap X,” “Flat Z,” and “Wrap Z.”

There are three basic types of brush wrapping: a “flat” wrap (Flat X Flat Z),
a “spherical” wrap (Wrap X Wrap Z), and a “cylinder” wrap (Flat X, Wrap Z and
Wrap X, Flat Z). These different options coutrol how Imagine associates a position on
the object with a certain pixel on 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 brush, then shrinkwrap the map onto all of the surface features of the

These description of
the spherical and
cylindrical mapping are
simple analogies, and
are almost painfully
vague. Appendix F on
page 185 has the
lowdown on the real
way brushmaps are
applied to objects.
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Image
L.ocation

Bounding Box

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

object. The cylinder 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 and certainly the most controllable 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
good 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 you try
to apply the brush. To place the brush onto an object, you should probably use the
“Kdit Axes” mode. This lets you move the axes with the same mouse and keyboard
commands that you normally use for objects: ‘m’ for move, ‘s’ for scale, ‘r’ for rotate,
and ‘x,” ‘y,” and ‘2z’ to toggle restricted directions. Of course, you can also use the
gadgets 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 where the brush is actually mapped is the upper right quadrant of this box!
The brush image is placed with its lower left corner right at the center of the axes,
and its upper right corner at a point defined by the X and 7 axes of the brush map
axis. Figure 3.3 shows the way the brushmap axis determines the brush location.

You can also use the “Transformation” gadget to perform numerical manipulation
of the brushmap axis.
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Figure 3.4: Position of the brushmap axes for a Flat Flat map

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 7 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.? 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 sce 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: Brushmap axis positioning for Wrap X Wrap Z map

and the effect you get is very predictable. It is the “Wrap”™ maps that cause all of the
problems.

Wrap X Wrap Z (Spherical) Maps

These are the most complex wraps. [ usually think of it as a globe projection; If yon
have a flat. square brushinap of a regular grid, when mapped onto an object with
Wrap X Wrap Z. the lines of the grid will become the latitude and longitude lines on
a globe.

The brushmap axis position determines the “source” of the projection that maps
the image onto the object’s surface. It should be positioned at the center of your
object. If vou position it towards one side, the image mapped to the surface will be
compressed at the region closer to the axis and expanded at the areas farther away.
The left and right sides of your image will circle around 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
and 7 axes are usually scaled to be slightly larger than the object you are applying
the map to.

Figure 3.5 shows two views of the positioning of the brushmap axis on a spherical
object. Figure F.1 on page 187 shows a picture of a basketball made with a Wrap X
Wrap Z brushmap.

Wrap Flat (Cylindrical) Maps

Cylindrical maps are somewhat of a cross between the other two types of mapping.
With a Flat X Wrap Z mapping, the Z height of the axis controls how high the image
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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 around and join together the left and right
sides. A Wrap 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 Wrap 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 reflections.

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 flat 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




Subgroups arc
discussed on page 35.

To place two maps on
an object in exactly the
same position, use the
Transformation
requester and write
down the position,
size, and orientation of
the first brush. Then
copy this information
to the requester in the
second brush.

Actually, a bug in the
current version of
Imagine will not allow
you to repeat
cylindrical maps.
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functions is a major Imagine design flaw. Actually, there is something you can do; if
vou want to reduce the apparent altitude. you can keep the Y axis as large as it has
to be, but soften your brushmap. Instead of using a full range of colors (0--255), you
can just use part of the range, like (0 128) which will halve the effect of the large Y
axis.

Extra Brushmap Options

You have some extra options to help control the way the brushmaps are applied to
an object. The “Inverse Video™ button will use a reversed (color inverted) version
of your brushmap. You can use the “Apply to Child Objects” control to make the
brushmap affect not only the parent of a group. but its children as well.

To remove a brushmap that you've defined, just use the “Drop” button.

You can also restrict the brushmap to apply itself only on part of your object.
This is done by naming a subgroup of faces to restrict the brush image to in the
“Subgroup” requester.

Once you know how to place individual brushes, you can start with the fancy
tricks. Brushes overlay each other just like textures. You can put up to 4 brushes
on an object, and they are applied in order. Many maps don’t interfere, though; you
could have a color map and a reflection map on the same object in the same place
and both will work just fine.

Repeating Brush Maps

Repeating brushmaps are a joy. They “tile” an object with an endless succession 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 ground, the brushes 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 no space between them. You could draw a very detailed picture of
a bathroom tile, and map it onto a wall. when rendered, the wall would be (surprise)
tiled! I've used this to great effect for making very detailed sidewalks, rose trellises,
brick walls, roof shingles, and golf greens. All of these are flat wraps.

Repeating brush maps will work with cylindrical maps (you’ll get a vertical
“stack™ ascending up when you use Flat X Wrap Z). They have no effect on spherical
brushmaps.

There isn’t anything 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 option that is very useful is the “mirror” option. This makes
every tile be a mirror reflection of its neighbor. The great advantage of this is that
the edge colors always match, just like if your finger touches a mirror, your twin in
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 for.

Repeating brushmaps aren’t just for covering an infinite plain with your face.
They can be an extremely powerful way to get very complex textures on an object.
You can imagine drawing one very high resolution, high quality brick with scratches,
pits, chips and tiny detail, then tiling it onto a wall. Presto! You have a brick wall
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with a lot of character, unlike the Brick texture which is too plain to fool anyone up
close. This is probably the most useful aspect of infinite tilings. Making infinitely
long or large objects like a sidewalk, golf green, brick wall, or rose trellis is quite easy
with repeating brushmaps.

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 “Animbrushes”
that Deluxe Paint will save. These are individual pictures, which means you can have
a 24 bit “Animbrush.” To use this feature, you should save the sequence of pictures
you wish to show with names like

Mypic.0001
Mypic.0002
Mypic.0003
Mypic.0004
Mypic.0005
Mypic.0006

and so on up to however many pictures you have. Make sure to have four numbers
in the extension. A file name of Mypic.01 will not work. To use this sequence of
pictures as an animation, you should use Mypic (with no period or number extension)
as the brush file name, then set the “Max sequence #” to the number of pictures you
have.

When 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 “Max
Sequence Number,” the brushes will repeat themselves starting from the beginning
again.
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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 are never 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 even 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 more 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 are easily visible, as they are shown by small axes with the path
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passing though the points in the direction of the point’s Y coordinate. Notice how
both the position and orientation of the control points affects the direction of the
path. It is casy to make complex paths that smoothly follow any route you want by
defining just a few points.

3.5.1 Creating Paths

There are two ways to create a path. The casiest is to use the “Add”™ command in the
Functions menu and select “Open Path™ or =“Closed Path™ which will add a simple
path with two control points into your world. You can edit. move, and scale this basic
path to make a spline curve of any complexity.

An alternative method of path ereation uses axes. If vou add a set of two or more
empty object axes to yonr world, yvou can multi-pick the axes in order and tell Imagine
to use the position and otientation of those axes to define the control points of a new
spline path. The command “NMake Open Path™ or “Make Closed Path™ will delete
the axes and replace them with a path with control points in the same positions and
orientations. This method of path creation is a little more complex, but sometimes it
is casicr to lay out the control points and manipulate them before they are included
n a path.

3.5.2 Editing Paths

When you have an existing path you want to change, you can pick the path (it has
its own clickable axis) and use the mode command “Edit Path™ to enter into a path
editing mode. This will make the control points of the path become visible. To exit
from this editing mode, just sclect another mode like “Pick Groups.”

In ~Edit Path™ mode you can click on a control point, and use the interactive
manipulation commands to move and rotate them. You will see the spline path
update in real time as yvou manipulate the control point. The control point can also
be controlled by using the “Transtormation”™ requester which allows precise numerical
control over the point. You can also pick more than one control point at once and
perform either interactive or numerical manipulations on it.

You can add new control points by splitting a path section between two points in
half. which inserts a new control point at the split. If you pick one (or more) points,
then use the “Fracture”™ command. extra control points will be added to the path.
You are then free to manipulate these extra points any way yvou wish. Note that the
last point in an open point cannot be split. since there is no path after it to fracture.

To delete a control point. just pick it and use the standard “Delete” command. A
path must have at least two control points in it, so Imagine won’t let you delete too

niany.

3.6 Molding Commands

In theory. vou can create any object by adding an axis. then adding points, edges
and faces. In practice, these are very low level commands; you generally use the more
powerful commands like “Nold™ and “Slice™ found 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 powerful Object commands, or for touching up small details on nearly complete
objects.

The “Mold” command controls a set of very powerful object transformations that
can do more than just add and move points in your model. The different options of
the Mold requester let you use your current object the basis of a variety of complex
transformations. All of these commands are selected by picking your object, then
choosing “Mold” from the Object menu. The “Mold Requester” will appear, which
allows you to select from a variety of suboptions, briefly described here.

Extrude Copy your object many times as it is being moved, connecting each copy
to the next with faces. Usually used with flat 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 new geometry.

A complete description of each of the Mold 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 dough by squashing it through strangely shaped holes.
You have complete control over how far the object is extruded, how many copies of
the object are used to form the extrusion, and what path the extrusion follows. You
can even scale and rotate the object as it is being rotated.

Most objects you extrude are just outlines; they have no faces, just 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 allowed 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 flat faced object (like a logo) and want to make a three dimensional version of it.

When you pick an object, and use the “Extrude” option, you are presented with
a requester like the one shown in figure 3.8.

There are 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 more complex) path by using a
spline path, which is selected by the “Along Path” option.

If you use the simple “To Length” option, the extrusion will occur in the direction
of the object’s Y axis. The length of the extrusion (how far back it goes) is selected
by the “Length” gadget.
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Figure 3.8: Information requester for extrusions

With the “Along Path” choice, you have several more options. The length and
direction of the extrusion is already set by the path itself. You can elect to have the
extruded object turn with the path (like a car would turn if it were going around a
corner, always facing the direction it is moving) by sclecting the “Align Y to Path”
gadget. The “Keep X Horizontal” will keep your object from pitching up and down
as it is being extruded. For most path extrusion you want to keep “Align Y to Path”
on and “Keep X Horizontal” off. You must name the path you want to use by typing
the name in the “Path” gadget. If you can’t remember the name, use “Cancel” to
get out of the requester, then use the “Find Requester” or just pick the path and use
the Attributes Requester to look at the name directly.

The “Mirror Ends” option will flip the last copy of your object to that it is facing
the other direction. This way the two “caps” of the extrusion will by symmetrical.

With either type of extrusion, you can decide on the complexity and detail of the
path by telling Imagine how many sections the path should consist of. If you select

just one section, Imagine will make the path by using two copics of your object and

adding a “skin” between them. If you have 20 sections, Imagine will use 21 copies of
your object, and will “skin” between each subsequent section. When using a spline
path, the higher this number is, the smoother your path will be. If you use too few
scctions, the resulting object will look jerky and very amateur. If you use just one,
vou'll get a single straight tube extending from the start of your path to the end;
probably not the effect you want, especially if the path was your name spelled out in
cursive.

You can perform several manipulations with your object as it is being extruded.
The “Y Rotation” requester will tell Imagine how much to rotate the object (in
degrees) as it is being extruded. Luckily, you can enter a number like 720 to tell
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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 much each individual
segment is changed from the previous one, divide the total offset, scale, or rotation
by the number of segments.

These additional controls are pretty 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, you can 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 1s 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 way to make Egyptian pyramids
in the shape of your initials. For all of these advanced controls, keeping the number
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 57.)

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 when 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, a slightly smaller one,
an even smaller one, and so on.

The object that “Replicate” outputs are not separate objects; it is actually just a
single object with a single axis.

One application of “Replicate” is to create nice tilings like lacework. If you have a
flat, faced pattern that you want to copy into a larger piece, you can 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 of the 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 one direction. If you
repeat the command with this new object, you can create a two dimensional tiling
as large as you want. If you are careful with 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 symmetric objects like wine glasses or bowling pins. You can
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Figure 3.9: Information requester for replication

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 use 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 1s 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.

” is the way the top an bottom

The only difference between “Spin” and “Sweep
points in your outline are handled. [n “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 are not spun. Instead, they stay fixed in place, and faces
are added from that fixed point to all 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 that your outline is sealed at 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 3.10.

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 make sweeps with non-circular cross sections. See page 71 for an explanation.
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Figure 3.10: 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, but it will bend slightly to conform to the
basketball’s contours.

This is exactly what all three “Conform” commands allow you to do. You can take
objects and add slight (or extreme!) amounts of bend to them by using an imaginary
sphere or cylinder as a guide, or you can even use 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 model is. The sphere radius roughly controls the angle
and 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 experimentation to sct correctly. The best results
seem to come when the object radius is 1-3 times as large as the sphere radius and
roughly equal to the width of your true object. If there were a diagram I could
include to make selecting object and sphere radius clear, I'd include it, but I have yet
to discover a good description of Imagine’s conform algorithin. Instead, I use trial
and error, a poor 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 uses a
cylindrical shape.

Conform to Path

“Conform to Path” is a new option in Imagine 2.0. It allows you to use a spline path
to guide your object. I think of it as a way to stretch an object along an arbitrary
path. It is somewhat difficult to control, and like the Sphere and Cylinder Conforms,
it takes trial and error to get the effects you are looking 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 such a way so that it follows the path much like an “Extrude” along the
path would perform. You might build a model of a snake that was perfectly straight,
then use “Conform to Path” to bend the object into a sinuous curve.

Still, it takes a number of trials to get useful results sometimes. 1 admit that this
is one of the few options in Imagine where I'm uncertain exactly what operations
Iiagine is performing.

3.7 Outlines and Skin

A common type of object to build in the Detail editor is sometimes called an “outline.”
These are faceless, flat objects that consists of points connected by edges, usually in
a closed loop. You can create these outlines manually, by adding a new axis to the
world and using “Add Lines” mode to add the points and edges of the outline.

These objects are very useful because they are perfect for extruding; you can
use the outline as they are to define a cross section for an extruded tube. You can
also add faces to outlines to make a solid flat object; this process is talked about in
Section 3.8.1 on page 57.

3.7.1 Font Objects

A simple way to automatically create outlines of letters is to use lmagine’s built in
font converter. The command “Add” in the Function menu has an option called “Font

FExcept it doesn’t make
neat teardrops.

Add Lines is described
on page 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 advantage of
“Skin” over the Forms
editor is the fact that
Forms requires a
closed, tube-like
outline.
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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/ILBM” 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
use the outline directly, it can help considerably in designing objects. For example,
you might digitize the profile of a car, then use “Convert IFF/ILBM” 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.

If you pick cach of the ribs in turn and sclect the “Skin” function in the Object
menu, Imagine will do exactly what you would expect. You can produce very complex
objects with this command by defining the object’s cross sections then making a solid
model with “Skin.”

Each outline used in Skin must be faccless, and most importantly, each outline
must have the same number of points in it. Imagine just matches the outlines point-
for-point, so if different outlines have different numbers of defining points the program
won’t be able to handle it.

Unless you are just making a quick object, “Skin” is really outclassed by the
functions in Imagine’s Forms editor. The Forms editor allows you to perform 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 sec the effect
on your final model.

3.8 Slice

Slice is a powerful feature unique to Imagine. Unfortunately, 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 or find an object to perform your cutting with. For
the simplest cuts where you want to make a clean straight knife cut, you probably
want to use a flat plane. Pick the object you want to cut with then hold the shift
key and multi-pick the object(s) you wish to perform the cut on. Actually, all of the
objects will be cut, but if you multi-pick more than two objects, the last objects will
not cut each other; they will only cut and 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 remnants. The sliced parts will all have names like PART. 18 so
you might want to rename the objects.

3.8.1 Adding Faces to an Outline

The most common 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.
Just extrude with the default parameters which make flat extrusion of 100 units.
Next, add a flat plane with the “Add Primitives” command in the Functions menu.
It usually best to add a plane with just 1 by 1 sections, which is just a square formed
by two 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

“Ideally” because Slice
often doesn’t work: the
next subsection on
Slice bugs talks about
this.

“Select” is discussed
on page 16.

Fzrtrude is discussed
on page 51.
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Figure 3.11: Perspective view of object positioning for a “Slice.”

face, as shown in Figure 3.11 where a tube in the shape of the letter ‘X’ intersects a
triangle in a simple plane.

When you pick both of these objects and select “Slice,” you will be left with at
least four sliced pieces, including the tube which was also sliced in half. Pick the
“cruft” like the tube remnants 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 ‘O’.) You should be left with a faced version of
your 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 isn’t capable of performing the slice and just gives up. Worse yet, sometimes
“Slice,” even in Imagine 2.0, will hang your machine forcing you to reboot.

When Imagine can’t perform a slice, 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 slightly 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 commonly displays is “Error2 splitting faces,” which is
annoyingly indistinct. There isn’t any explanation 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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Figure 3.12: “Magnetism Setup” information requester

of another way to manipulate your object, perhaps by manually deleting points.

Perhaps the worst error that Slice causes is a complete freeze of the program. If
your objects are too complex the algorithm will completely lock up (your machine
will still be running, it’s not a system error) but you will be unable to escape from
the slice, and the only way to recover is to reboot your machine. These lockups are
particularly annoying since you can’t tell when they have happened. On an A3000,
if a slice ever takes more than about 15 minutes you've probably run into this bug.

When you are autofacing outlines using Slice, I find that Imagine can safely face
the equivalent of a couple of letters (maybe 30-40 points and edges) safely, but four
or morc letters will consistently kill Imagine. Be careful whencver you use Slice and
save your work before you use it.

3.9 Magnetism

Magnetism is an option that really only applies when you are 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 amounts based on how far the point is from where
you are pulling the object. If your object has many points in it, you can change
your object’s shape much like you were pulling and pushing on clay as opposed to
analytically translating points.

To use magnetism, you just have to enter “Drag Points” mode and select the
“Magnetism On/Off” command. You can set the way magnetism acts by using the
“Magnetism Setup” option to specify different options that change the character of
the way magnetism moves multiple points.

Drag Points is
described on page 26.
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Cone Dome Bell

Figure 3.13: Different magnetism point attraction shapes

When this sub-mode is activated, you can click and drag points as before. How-
ever, when magnetism is activated an entire region (all of the points within a certain
distance) will be affected instead of just one single point. When you drag the pointer
with the mouse, nearby points will follow the mouse an amount related to how far
away they are from the area you are grabbing. Figure 3.13 shows three different
profiles formed by dragging a region of a straight horizontal line straight up. Points
far away from the area that is dragged are unchanged, and the actual poine that is
dragged moves the amount you specify with the mousc. However, points around the
dragged point are affected by different amounts, forming different shapes.

You can set the different shapes by using the “Magnetism Setup” requester. The
default magnetisim method, “Cone,” drags points into a conical shape, with a sharp
transition both at the point where you are dragging (the tip of the cone) and the base
where unaffected (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 can set the size of the region that Magnetism affects by setting the “Radius of
Influence” value in the setup requester. Points beyond this radius will be unaffected
by magnetism. You can also set how powerful the magnetism ecffect will be at that
radius; you might want to have points at the radius of influence to be unaffected so
they blend smoothly with the points outside the radius of influence, so you can set
the “Percent at Radius” value to 0. If you set it to 100, all points in the region of
influence will be moved the same amount no matter what shape you've specified. A
value of 50% will make the points at the radius of influence move half as much as the
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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 Magnetism 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

One of Imagine’s most powerful object creation tools is the Forms Editor. Unlike the
Detail Editor, Forms is not a general purpose object editor. Instcad, Forms uses a
specific method of object definition. The models it can make range from boat hulls
and airplane wings to asteroids and soda cans. The editor is very powerful, but not
necessary casy to describe.

The best way to think about the Forms cditor is to view it as a way to define
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 each one of those cross sections as well as its position, you can pretty
much predict what the overall solid shape of the wing is. You can think of each cross
section as being a “rib” of the wing, and the wing itself formed by stretching canvas
or sheet metal across those ribs to form the actual wing surface.

This is exactly the way the Forms editor works. You define a set of cross sections,
and Imagine will use them as a skeleton framework to form the surface of your object.
You don’t have to worry about making the faces that define 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. Imagine 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 advantage to the Forms Editor is the fact that the objects it makes are
continuous; they are one smooth piece. This means that making smoothly rounded
corners is easy. Organic forms in particular do not have sharp right angles and flat
planes in them and are particularly well suited to creation in the Forms Editor. Any
object created in the Detail Editor tends to be made of extruded or primitive objects
joined together; there is rarely any smooth transition between the joined segments.

Another advantage of Forms is its precise control over your object. Forms is
definitely the editor to use to build a complex continuous shape like a boat hull. In
the Strategies Appendix (section C.2 on page 161), there is a very long essay on how
to use Forms to accurately turn a complex shape into a usable 3D model.
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A final advantage of Forms is in making animations where models morph, or
change shape over time. Since the geometry! 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.

When you start the Forms editor, you 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.

When 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
form from scratch. You cannot load objects 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
scections. 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 your object. Since each slice has to be connected to
the next, Imagine requires that each slice have the same number of points. This way
there is an exact correspondence between all of the slices and Imagine 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 use many points
to define cach 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 allow 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.
See why?

When you use the “New” command from the Object menu to 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

! Actually, topology, if you want to quibble.
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8 of Points 16 = Two Forner views
One Forwer view

# of §lices 8§ One Spacer view

» X-Y (ross section Seal Top  End
Y- (ross section Seal Bottom End

Cross Section Symmetry (Fixed)
= None X axis Y fAxis  Both Axes

0k Cancel

Figure 4.1: Information requester for new Forms objects

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
1s usually casier to start with approximately the number you expect to need or even
less. Tt is casier to add points than delete them, since the points you delete might be
more important that you once thought! Also, if you have too many points, the cross
sections sometimes 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 nummber to start with. The “# of Slices”
gadget will (logically) set the number of slices 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 points in each slice, you can add and delete extra slices, so if you
don’t guess perfectly to begin with you can still correct yourself.

You have a choice of your object’s orientation. If you are building an object like
a lighthouse, sclecting “X-Y Cross Section™ will forin your object out of horizontal
slices, proceeding up and down. If you are building something like a boat hull, you
might want the cross sections running vertically from left to right (stern to bow) so
you can usc “Y-7Z Cross Section.” The two options function nearly identically, except
vour model is oriented in a different direction to make it casier to view and visualize.
A lighthouse on its side just looks weird.

You might often want cach cross section to be symmetric. For example, a boat hull
is bisyminetrie; the left and right halves of cach cross section are just mirror images
of each other. You can tell Iimagine to keep the cross sections symctric by using

Yeah, these same two
examples get repetitive.

Oh well.



Actually, if you use 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 are using a Y-Z
oriented model.

Right view 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
“T'wo 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 quadview 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 default is “Edit” which allows
you to click on points in the cross section shown in the Top view and just drag them
into a new shape. The perspective view will update, showing the new configuration.
Just like in the Detail editor, you can press and hold the shift key to multi-pick many
points at once, so you can move many 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 are moving.

All of the standard view commands that you are used to still function the same
way in Forms, including zooming and moving your viewpoint in the world 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 cach 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 mousce 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 <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>