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Introduction

WBZCOWLG tO Introducing 3ds Max 9: 3D for Beginners. The world of Computer
Generated Imagery (CGI) is fun and ever-changing. Whether you are new to CGI in gen-
eral or a CGI veteran new to 3ds Max, you’ll find this book the perfect primer. It intro-
duces you to 3ds Max and shows how you can work with the program to create your art,
whether it is animated or static in design.

This book exposes you to all facets of 3ds Max by introducing and plainly explaining its
tools and functions to help you understand how the program operates—but it does not
stop there. This book also explains the use of the tools and the ever-critical concepts behind
the tools. You’'ll find hands-on examples and tutorials that give you firsthand experience
with the toolsets. Working through these will develop your skills and the conceptual knowl-
edge that will carry you to further study. These tutorials expose you to various ways to
accomplish tasks with this intricate and comprehensive artistic tool.

Finally, this book explains the 3ds Max workflow. It explains how specific tasks are
accomplished and why—that is, it explains how the tasks fit into the larger process of
producing 3D animation. By doing that, these chapters should give you the confidence
you need to venture deeper into 3ds Max’s feature set, either on your own or by using
any of 3ds Max’s other learning tools and books as a guide.

Learning to use a powerful tool such as 3ds Max can be frustrating. You need to
remember to pace yourself. The major complaints CG book readers have are that the
pace is too fast and that the steps are too complicated or overwhelming. Addressing
those complaints is a tough nut to crack, to be sure. No two readers are the same. How-
ever, this book offers the opportunity to run things at your own pace. The exercises and
steps may seem confusing at times, but keep in mind that the more you try and the more
you fail at some attempts, the more you will learn how to operate 3ds Max. Experience is
king when learning the workflow necessary for any software program, and with experience
comes failure and aggravation. But try and try again. You will find that further attempts
will always be easier and more fruitful.

Above all, however, this book aims to inspire you to use 3ds Max as a creative tool to
achieve and explore your own artistic vision.



INTRODUCTION

What You Will Learn from This Book

You will learn how to work in CG with 3ds Max, but moreover, we hope that you will
learn how CG works and that you will be able to apply the basic techniques and concepts
to any software package to accomplish anything you need from modeling to animation.
The important thing to keep in mind is that this book is merely the beginning of your CG
education. With the confidence you will gain from the exercises in this book and the peace
of mind you can have by using this book as a reference, you can go on to create your own
increasingly complex CG projects.

Who Should Read This Book

Anyone who is interested in learning 3ds Max should start with this book. No other series
of books provides a better, more solid foundation than the Introducing series. Introducing
3ds Max will give you more than just the basics of software operation; it will also explain
how CG productions are accomplished.

If you are new to CG, or you are a veteran looking to pick up another program, Intro-
ducing 3ds Max will give you the core foundation you will need to progress further into
Autodesk’s 3ds Max software.

How to Use This Book

Introducing 3ds Max 9: 3D for Beginners approaches teaching CG by first giving you an
informal look into the core concepts that make up this art form. The book aims to create
a solid reference for you by showing you the commonly used toolsets and interfaces you
will need to navigate to accomplish your goal. By following up the concepts and reference,
Introducing 3ds Max gives you hands-on recitations in the form of exercises and tutorials,
letting you flex your muscles and giving you a chance to try for yourself.

The process can be a bit daunting when you begin to learn a CG program. In that light,
it’s best to explore the material in this book at your own pace, and allow yourself to digest
not just the nuts and bolts, but also the workflow and concepts behind how and why 3ds
Max artists work the way they do.

Once you have a firm grasp of the concepts introduced in this book, you will be ready
to tackle more advanced material in the form of an intermediate class or even another book.
Learning CG is a tough hurdle to get over, and you can rest easy knowing that this book is
targeted to give you the tools you need to begin a longer, deeper study of the craft.

xiii
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INTRODUCTION

How This Book Is Organized

Chapter 1, “Basic Concepts,” begins with an introduction to the basic concepts of CG
production as well as its terminology and general workflows and pipelines. This chap-
ter gives you an overview of how CG is created and how 3ds Max relates to the overall

process.

Chapter 2, “Your First Max Animation,” creates a simple animation to introduce you
to 3ds Max’s workflow and give you a taste of how things work. By animating a sim-
ple mobile, you will learn the basic concepts of creating and animating in 3ds Max.

Chapter 3, “The 3ds Max Interface,” presents you with the entire 3ds Max interface
and shows you how to access all the tools you will need for a CG production. Begin-
ning with a roadmap of the 3ds Max screen, this chapter gives you a rundown of the
icons and explains their uses. You can use this chapter as a reference to which you can
return for UI refreshers whenever they’re needed.

Chapter 4, “Modeling in 3ds Max: Part I,” is an introduction to modeling concepts
and workflows in general. It shows you how to model using 3ds Max tools with
polygonal meshes and modifiers to create various objects, including a human hand
and a bedroom dresser.

Chapter 5, “Modeling in 3ds Max: Part II,” takes your modeling lesson a step further
by showing you how to model a complex object. You will use and add to the tools
you learned in Chapter 4 to create a tank model. You will learn how to loft and lathe

objects, as well as how to use Booleans.

Chapter 6, “Organic Poly Modeling,” rounds out your modeling lessons by show-
ing you how to use subdivision surfaces to create organic models such as an alien

character.

Chapter 7, “Materials and Mapping,” shows you how to assign textures and materials
to your models. You will learn to texture various objects, such as a chess piece, as you
learn the basics of working with 3ds Max’s materials and UVW mapping.

Chapter 8, “Introduction to Animation,” covers the basics of animating a bouncing
ball using keyframes and moves on to creating more complex animation—throwing a
knife at a target. You will also learn how use the Track Editor to time, edit, and finesse

your animation.
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Chapter 9, “3ds Max Animation II,” expands on Chapter 8 to show you how to use
Character Studio to create and edit a walk cycle. You will also learn how to use 3ds
Max’s IK system to rig the tank you created in Chapter 5.

Chapter 10, “3ds Max Lighting,” begins by showing you how to light a 3D scene with
the three-point lighting system, and then shows you how to use the tools to create and
edit 3ds Max lights for illumination, shadows, and special lighting effects.

Chapter 11, “3ds Max Rendering,” explains how to create image files from your 3ds
Max scene and how to achieve the best look for your animation by using proper cam-
eras and rendering settings. You’ll also learn about different ways to implement ray-
tracing, atmospheric effects, and motion blur.

Chapter 12, “Particles and Dynamics,” introduces you to 3ds Max’s particle systems
and space warps, as well as the reactor physics simulation system. You will animate
dynamic objects colliding with one another using rigid body dynamics, and you will
learn how to use soft body dynamics.

Hardware and Software Considerations

Hardware changes constantly, and it evolves faster than publications can keep up. Having
a good solid machine is important to a production, although simple home computers will
be able to run 3ds Max quite well. Any laptop (with discrete graphics) or desktop PC run-
ning Windows 2000 Pro or XP Professional with at least 512MB of RAM and an Intel Pen-
tium IV or AMD Athlon XP or higher processor will work. Of course, having a good video
card will help; you can use any hardware-accelerated OpenGL or Direct3D video card. A
computer system will have at least a 3GHz processor with 1GB of RAM, a few GBs of hard
drive space available, and an Nvidia GeForceFX or ATI Radeon video card. Professionals
may want to opt for workstation graphics cards such as the ATI FireGL or the Nvidia
QuadroFX series of cards. The following systems would be good ones to use:

+ Intel Pentium Core2Duo, 2GB RAM, nVidia Quadro FX1400, 400GB 7200 RPM
hard disk

+ AMD Opteron 2x, 2GB RAM, ATI FireGL V5000, 400GB hard disk

You can check the list of system requirements at Autodesk’s website at http://usa
.autodesk.com/adsk/serviet/index?siteID=123112&id=5659453.

Xv
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The Book’s CD

The companion CD in the back of this book provides all the sample images, movies,
and files that you will need to work through the projects in Introducing 3ds Max 9: 3D for
Beginners.

The CD is organized into project folders for each major tutorial in the book. It has a
few chapter-specific folders for the shorter exercises. Each folder contains all the scene and
support files for that project. The folders are arranged as 3ds Max 9 projects, so you can
copy them to your hard drive and work directly from them.

You will also find a 30-day trial version of 3ds Max software on the CD.

Contact the Authors

You can contact the authors through Wiley or at koosh3d. com.

The Next Step

The next step is really up to you. Introducing 3ds Max 9 is meant to give you a kick-start
into learning CG. Your education beyond this primer can be from DVDs, classes, or more
books—all bundled with a good amount of playing around and creating your own 3d pro-
ductions. There is no better way to learn CG than to create something for yourself. Use
these tools as a reference to help you get there.



CHAPTER 1

Basic Concepts

]%67/‘6 (1€ several ways to learn a program such as Autodesk 3ds Max 9, or any
other computer graphics (CG) package. Ultimately, you’ll get the best education through
months or even years of working with the software in different capacities. Ask any success-
ful student, and they will tell you one thing: there is no such thing as book smarts when it
comes to good CG production—it all comes down to what you can achieve.

Achievement comes only from practice. You can’t avoid the many pitfalls of production
work without falling into and climbing out of them. Some readers may find this idea frus-
trating, but it is an intractable truth. The more you work with 3ds Max, the better you will
become with it.

Topics in this chapter include:

How to Read This Book
What Is CGI?
Production Workflow

Core Concepts for Animation
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How to Read This Book

First and foremost, you needn’t read this book cover to cover and front to back to get the
most from it. If you are the type who loves to jump right into the pool to learn to swim,
then skip all this and jump into Chapter 2, “Your First Max Animation to start with the
interface. If you already know how to get around 3ds Max, you can begin with any of the
other chapters. You can leave this chapter for bathroom reading when you’re bored or the
cable goes out.

If you like dipping your toe in first, then by all means sit back, put on your bifocals,
and have a long soak in this chapter. It will cover a lot of basic concepts and core topics
that you may or may not be familiar with already. It serves as a gentle ease into the power-
ful program that is Autodesk 3ds Max 9.

No matter how you choose to read this book, it is crucial that you approach the lessons
as a way to begin the learning process. This book aims to give you a solid foundation in
many aspects of 3ds Max, so that you can take this beginning and move on to more study.
In keeping with that ideal, you will need to understand that you will not necessarily
become proficient in any one aspect of 3ds Max just by reading this book. Instead, you’ll
gain an understanding of how it works and how you can work with the program to create
your animations and models.

Frequently, students are aggravated by tutorials that don’t seem to lead them to perfec-
tion in the first go-around. This is the case for all tutorials and indeed all books teaching
pretty much anything. The key is to use the lessons as a guideline not just once, but
repeatedly. Doing a lesson multiple times will help you understand the concepts better
and give you opportunities to try out a few different methods, stray a little from the dic-
tated steps, and try your own ideas on for size. Ideally, you will obtain a stronger educa-
tion, but doing so will perhaps be slower and require more patience from you the student.
However, a good education must always be afforded this dedication.

What Is CGI?

CG is an acronym for computer generated. You may have heard the term CGI (Computer-
Generated Imagery). They are indeed one and the same, and the terms refer to any image or
images that are created with the aid of a computer. In this day and age, you’d be hard pressed
to find anyone with any computer experience who hasn’t messed around with computer
images, from scanned pictures to digital photos. Learning a CG package such as 3ds Max is
just an extension of that simple concept of playing around with a digital photo. The obvi-
ous differences are that 3ds Max adds the dimension of depth as well as control over time.
With the preponderance of cheap hardware and much easier-to-get software these days,
CG is slowly becoming a more common toolset in the hands of the masses. Within the
next decade or so, 3D should become as ubiquitous as Photoshopping a photo is today.
The following sections break down the common concepts behind CG.



3d Space

With 3d space, the virtual canvas in which you create 3d objects, you have a simulation of
space that is divided into three axes, X,Y, and Z representing (in loose terms) left-right,
up-down, and in-out. Figure 1.1 shows 3d space in a Max window.

So what the heck do you with 3d space? In many ways, setting up a scene in CG is like
setting up a photo shoot. With a photo shoot, you begin by gathering your subjects and
posing them in your composition. You set up lights to illuminate however dramatically
you need them to look and then take snapshots with your camera, framing the composi-
tion as needed. You then develop and fine tune your photos or adjust them with tools
such as Photoshop before you print them. Finally comes the happy part of showing them
off and sharing your work with others.

CG production has much the same workflow, although with CG you create everything
from scratch (for the most part) in your 3d space. Instead of running out and hunting
down the perfect models off the street and all the props and settings you need for a
photo, you create them. You model everything in the beginning and then apply colors
and texture to the surfaces you just created. Once you lay out your scene with all the set-
tings and props you need, you set up your CG lights to illuminate the models. Lighting
is perhaps the most important aspect of CG, as this stage in CG production really makes
or breaks a scene.

Once your lighting is ready, you render the scene; this is akin to taking the photos and
developing them. Knowing what the end result should be will dictate how you decide to
render. You can choose several settings for quality and output, for example, so you can
show off your scene to your friends—although hanging a QuickTime movie on the fridge
is a bit hard to do.

WHAT IS CGI?

Figure 1.1
3d space never
looked so good!

3
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Of course, with CG you also have control over time; you can animate your scene. This
workflow perhaps lends itself best to how films are produced. The next section briefly
describes a film production workflow and how it applies to CG production.

Production Workflow

There are three major stages to producing films: preproduction, production, and postpro-
duction. In preproduction, the script is written, storyboards are drawn up to outline the
action, costumes and sets are designed and built, the actors are cast and prepared, and a
production crew is put together. During the production phase, the scenes are set up and
shot according to a production schedule that lays everything out in the most efficient
manner possible. Finally, in postproduction, everything else happens. That means the film
is printed and edited, a score and soundtrack are laid, any digital effects are added, and
scenes are colored to match an overall aesthetic. Upon completion, the film is distributed
for people to see.

Although the actual work is vastly different between CG and live action photography,
the framework is useful to understand.

Preproduction

Preproduction for a CG workflow requires that the artist or artists gather together all the
reference materials, motion tests, layout drawings, model sketches, and such to make the
actual CG production as uncomplicated as they can.

Because everything is essentially made from scratch, the CG artist must formulate a
strong plan of attack. You can’t simply run out with some actors into the park and begin
shooting. With CG, you have to make it all from nothing. (You could, of course, use
model libraries to help you set up a scene; however, someone still had to create those from
scratch.) The time spent in preproduction planning is vital to smooth production and
postproduction, and it helps the overall outcome of the project. Never underestimate how
much time and planning you should put into a CG project. You will seriously sandbag
your project if you don’t plan it effectively. This point can never be overstated, and
although I'm sure you may get sick of hearing it, it will always be true.

For the exercises in this book, you will work with sketches and other files supplied on
the accompanying CD as your preproduction. Additionally, you are more than encour-
aged to put together as much information as you possibly can about your intended proj-
ect, no matter how short it may seem.

A poorly planned production will always fall short of its potential and give you many
headaches throughout your project.

Writing a Script
Whether a CG project has a ton of dialogue or doesn’t have a single spoken word, both the
project and you will benefit from having a script. Even abstract animations can benefit from



a highly detailed explanation of timings and colors laid out in a script, whether highly pol-
ished or scribbled on a roll of toilet paper in the back of a jail cell.

A script serves as your intent. Without having a clear intention stated in your produc-
tion that defines what you wish to say with your film, your production time may as well be
spent lying around with an ice tea in your hand; you will not get much done in either case.

Storyboards

A storyboard is an advanced definition of the script. It shows the timings and framing for
the camera, as well as the action and dialogue—if any. To create an effective storyboard,
you must first dissect your script into scenes, and then scenes into shots, with each shot
being a distinct view from the camera or a distinct cut of action. A storyboard panel
describes, shot-by-shot, what is happening in the script in a linear fashion to show you the
overall action of the project and how it should come together in editing.

Even simple boards scribbled on napkins with stick figures are important to have in

preproduction.

Concept Art

Conceptuals are the design elements that are needed for the CG production. If you don’t
have concept art, whether they’re your own drawings or a smattering of photos or images
grabbed from the Internet, you are seriously hosed. You must have an idea of how you
want your CG to look; otherwise, you are just flapping your gums and not saying anything.

If you have CG characters, create character sheets for each character where characters
are drawn into character sheets in three different neutral poses from the front, from the
side, and from an angle called a 3/4 view. You can even sculpt reference characters in clay
or Play-Doh if you need to have a better idea of how they should look in 3d space. In the
following graphic, you can see a character sheet generated for a student produced short at
The Art Institute of California at Los Angeles.

Sketch or download images of the
props and sets you need in your scene.
Essentially, map out the look for every-
thing that you need to have in your
scene. When you are working on your
project, you won’t be limited to the
things you’ve already picked out; how-
ever, you will find that knowing how
things should look will help enormously
in getting you to your final product.
The better your concept art and research,
the smoother the production and the
better your end result will be.

PRODUCTION WORKFLOW
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Production

Production is the meat of any project. Film production begins when you start filming your
project. In the case of CG, production begins when you start creating assets for your proj-
ects, such as models or textures based on well-researched reference materials. The produc-
tion phase lasts until the rendering phase, where you actualize your scene into image files.

Animation, texturing, and lighting are performed between the modeling and rendering
phases. Later in this chapter, the CG production phase will be divided into more stages;
however, most of the techniques you’ll learn in this book are pretty much in the produc-
tion phase.

Postproduction

Postproduction begins when your scene elements and animation are all set up and raring
to be completed. Postproduction for a CG project is very similar to postproduction for a
film. When you click the Render button, you’ll end up with several image files or movie
files that are then edited and essentially put together to make your project. You add sound,
correct color, combine elements, and add any finishing touches in postproduction. Here is
a quick rundown of the CG postproduction pipeline.

Rendering

All CG scenes need to be rendered to their final image or movie files. Again, this is the
process by which the computer calculates how everything in the scene should look and
displays it. Rendering places great processing demands on your computer. It usually
requires the full attention of your PC, and it can take a lot of time. As you’ll learn through-
out this book, the decisions you make, such as how much detail you give the objects you
create for a scene, can make a big difference in the rest of the process and can affect the
rendering speed.

You can render one scene while another scene is in production, but working on a sys-
tem that is rendering is not advisable unless you’re using a dual-processor machine with
plenty of memory. When everything is rendered properly, the final images are sorted and
the CG project assembly begins. Rendering is the subject of Chapter 11, “3ds Max Render-
ing.” Compositing, editing, and adding sound are advanced postproduction activities and
beyond the scope of this book. However, you will find a multitude of books on these top-
ics for further study.

Compositing

CG is often rendered in different layers where segments need to be put back together. For
example, you could have multiple characters interacting in one scene and have each char-
acter rendered separately from the others and from the setting. Compositing is the process
of bringing together rendered elements to form the final scene, usually using compositing
software such as Adobe’s After Effects or Apple’s Shake.
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Compositing programs allow you to compose CG elements together, but they also give
you additional control over color, timing, and a host of other additions and alterations
you can make to a scene. Compositing can greatly affect the look of a CG project; profes-
sionals consider it an integral part of CG creation.

Students new to the CG process frequently assume that they need to generate a scene in one
fell swoop. CG has an inherent component nature, and you can render items separately and

composite them in the finishing stage and still make some changes in your project’s show.

Editing

During the editing process, rendered and composited CG footage is collected and edited
to fit the script and boards. This process is usually more straightforward for a CG film, as
long as the preproduction has output good storyboards to follow when assembling the fin-
ished film.

When you are working with live-action, you shoot much more footage than necessary
for the film. You do this to make sure you have enough material for all your scenes and to
leave extra room for creative editing. If your preproduction was done well, it’s just a mat-
ter of putting the shots together using an editing program such as Adobe’s Premiere or
even Apple’s Final Cut Pro. With a live action film, you have the added exhaustion of run-
ning through all the footage and choosing takes to cut down to the final.

Because CG footage is much more time-consuming to generate than most live action,
scenes and shots should be tightly arranged in preproduction boards. The entire produc-
tion can be edited beforehand in storyboards, so the scenes that are built and animated
can match the story, almost down to the frame.

Sound

Sound design can add an entirely new dimension of reality or mood to any CG. The audi-
ence needs to associate visuals with audio. Even a basic soundtrack adds a boost to a sim-
ple animation by helping provide realism, mood, narrative, and so on. A good music
soundtrack and well-placed sound effects are very powerful.

Sounds effects, such as footsteps, can be added to match the action in the animation;
this type of sound effect is also known in film as foley sound. Just as with any film, adding
music to most animations can help with pacing as well as mood. In this case, music and
live action sound design are pretty similar. Once you combine everything, you assess the
sound needs. The one glaring difference is with dialogue.

When you shoot live action, you generally capture the sound and dialogue live as you
shoot. With CG any dialogue needs to be recorded and edited before CG production begins.
In CG, dialogue becomes a part of the preproduction and postproduction phases. In short,
animators need to hear dialogue spoken so they can animate to match the lips of the char-
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acters speaking; this is known as lip-sync. Recording the dialogue with actors can also help
you animate the CG characters; you can imitate the gestures and actions of the live actors

to help make your animation more real.

CG Workflow

Due to how CG comes together, a typical production pipeline or workflow generally
works best. You begin by modeling, texturing, animating, lighting, and then rendering.
You can texture after you animate, of course; however, for the most part, this workflow
works best. What is universally true, however, is that you will go back and forth between
these stages several times throughout the process. You may have to change some textures
once you see the lighting or change a model according to an unexpected animation need.
CG becomes a collaborative effort where the stages of CG production work hand in hand
to render your final images. The layout of this book and its exercises follow this overall

workflow.

Modeling

Modeling is the topic of Chapters 4 through 6 of this book. Modeling is usually the first
step in CG creation, and it can sometimes take the longest time. You probably already
know that modeling and modeling tutorials are popular on the Internet, where you will
find a generous amount of free and fee-based models. You might be able to find a lot of
the props and characters you need for your scene online. Unless you enjoy modeling, take
alook through Google and see what’s already available.

When you do model, of course, you’ll be faced with many choices about how to pro-
ceed. Most Max modeling is done using polygons; however, the specific tools you use will
depend on how you like to work. The process of modeling can be easier when you have a
good idea of your whole story via a storyboard and general reference. Identify your project
needs as fully as you can first, and you’ll be able to fulfill them more easily when you start
modeling or gathering models.

With forethought, you will know how detailed your models need to be. If that park
bench is shown in a wide shot from far away, there is no need for abundant detail or com-
plicated surfacing. If you create a highly detailed model for that far-away shot, you will
have wasted your time and increase your rendering times. In many cases, you can add
detail to a model just through its textures.

However, when you have to show a park bench prominently in a close-up, it will need
as much detail as possible. In such cases, viewers will see more of the bench and have more
of an opportunity to question it. The more you use models in scenes, the better you will
develop your eye for knowing how exactly much detail to give a specific model. As you
begin with CG, however, it’s better to give more attention to detail than needed. The



detailing process will teach you a majority of what you learn of modeling. This in turn will
benefit your overall speed and technique. With more experience, you will be able to discern
the level of detail you really need.

Here is a quick rundown of some different kinds of modeling.

Character Modeling

Character modeling includes the modeling of any characters in your scene, from humanoids
to animals to ordinary objects that are animated to life. Most characters are organic forms,
such as animals, humans, aliens, and so on. However, a talking cheese sandwich is just as
much a character as the person holding it. A good character modeler always keeps in mind
the animation needs of a character when modeling. It’s important to know what you need
from your shot way ahead of time, so you can model appropriately.

Traditional characters, like people, need to appear seamless once they’re modeled.
Character animation usually requires the model to deform in some way—bending and
warping at certain points such as at the elbows. The pieces that make up the model may
tear apart if the character is not built to properly account for deformation and movement.

Similar to the park bench analogy, your character must also be built to the level of detail
required by the scene. As a matter of fact, several models for a single character can be built
to account for any differences. Using different versions of the same character can help
keep the scene efficient and workable. A low-resolution (meaning it uses few polygonal
faces) model of a character can easily be placed in wide shots, and a more-detailed higher
resolution model can be used in close-ups.

Architectural and Environmental Modeling

3ds Max is a natural in this arena, where architectural and environmental modeling is used
to previsualize during building design. This type of modeling includes the generation of
backgrounds for sets and environments. For this, you model any buildings or interiors, as
well as mountains and other required scenery, such as trees, roads, lamp posts, post office
boxes, and so on.

Of course, you should keep in mind the level of detail you need to use. Do not create
overly detailed environments when they are far off in the background. The biggest com-
mon mistake that new CG professionals make is over-creating detail. Doing this adds
more geometry to a scene, creates inefficiency, and can crash a scene. The more geometry
that is used in a scene, the slower the computer will run and the more time the scene will
need to render.

You can create a good deal of the environment using clever textures on simple geome-
try. Detailed maps on bare surfaces are used frequently for game environments. The rule
of thumb for all kinds of CG is “use whatever works.”

CG WORKFLOW
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Because your computer stores everything in a scene as vector math, the term geometry refers

to all the surfaces and models in a scene.

Props Modeling

A prop is any object in a scene that is actively used by a character in his or her action.
Any objects not used by the characters as props are called scenics, as they are often used
to add realism to the set. Think about it. If your scene takes place in front of a desk, that
desk will need scenics such as pens, notebooks, papers, etc. to make it look more realis-
tic. Just showing an empty desk may not be enough to make the scene believable. You
usually can find the props and scenics you need on the Internet, frequently in a format
for 3ds Max.

Props, on the other hand, are useful in the narrative of the story. They help the charac-
ters’ actions. A prop can be anything from a baseball bat that a character is swinging to a
purse that another character is carrying.

Texturing

Texturing is typically applied immediately after modeling. Once you create a model, you’ll
want to finish its look. You can apply materials to its surface(s) to make it look right,
whether it is supposed to look “real” or not. The process of texturing essentially applies
colors and tactile feeling to models. 3ds Max automatically assigns simple colored materi-
als to objects as you create them.

Of course, once you create materials for your scene, they may look different when you
light and animate everything. You don’t need to finalize every texture, as you’ll be coming
back and making adjustments all the time.

You’ll learn more about texturing in Chapter 7, “Materials and Mapping.”

Animation

Animation puts your scene into action and adds life to your characters. In essence,
animation is change over time. Anything in a scene that needs to change from one second
to another will need to be animated to do so.

Everyone, in their own way, has a reflexive sense of how things move. This knowledge
is gleaned through years of perception and observation. Because of this, your audience
can be more critical of a CG scene’s motion than lighting or coloring or anything else. You
know when something doesn’t look right, and so will your audience.

Animation takes quite a lot of setup, sometimes beyond just modeling. For a character,
you will need to create a rig (such as a Character Studio Biped) to attach to the model and
then create controls to make animation easier to operate.
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It’s naturally very thrilling to see your hard work on a scene come to life with anima-
tion. On the flip side, it can also be extremely aggravating seeing your creation working
improperly. This is how you learn things, and your frustrations will ease over time.

Chapter 8, “Animation Part I: Introduction to Animation,” and Chapter 9 “Animation
Part II: Character Studio and IK,” cover animation techniques in 3ds Max.

Lighting

Lighting is often seen as the most important aspect of CG production. This area is where
you get to see your models and textures, as well as set the mood of the project. During the
lighting phase, you set up virtual lights in 3d space to illuminate the objects in your scene
when it comes time to render. Lighting can drastically change how your scene looks. Using
lighting wisely is a learned skill, and it takes tons of time to master. Not only are you deal-
ing with the aesthetics of getting your shot to look great, but you are also dealing with
rendering issues and bottlenecks that could make rendering your shot a nightmare. These
issues come up with much larger scenes than what you will be using in the first years of
your CG education; however, it’s important to start learning how to use lighting efficiently
as well as aesthetically.

Lighting can really make or break all your hard work. You can use lighting to affect
the believability of your models and textures as well as to create the proper mood
and tone.

In this stage of the pipeline, the lighting workflow begins in part when you are textur-
ing your objects. You will need to very generally light your scene to evaluate how your tex-
tures are progressing. However, the final lighting and look really happen after everything
else is done, and you are left to go back and forth with the render to check and recheck,
fix and refix issues that come up in the rendered images. You may even find, for example,
that a model you’ve built needs to be altered because a lighting scheme works for every-
thing but that model. Therefore, a back and forth workflow with lighting does not just
apply to texturing.

As a matter of fact, the more experience you gain with lighting, the more you will start
to notice that lighting affects every stage of CG creation. Once you start mastering the sub-
tleties of lighting and after years of modeling, you may change how you model to accom-
modate how you now light. Even your animation and texturing preferences may take a
back seat to how a scene needs to be lighted.

In short, CG is fundamentally all about light. Manipulating how light is created and
reflected is what you’re doing with CG. Without light, we would not see anything, so it
makes sense that simulating light is the most influential step in CG.

Luckily, in 3ds Max, lighting is set up to mimic the behavior of real lights used in live
action (at least in principle), making the lighting process easier to use. You will learn how
to light in 3ds Max in Chapter 10, “3ds Max Lighting.”

1
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Rendering

You’ve modeled it all, textured it, and lit your scene like a pro. Hundreds of hours and
several cases of Red Bull later, you are ready to render. Rendering is the stage where your
computer makes all the computations necessary to create images from your 3d objects.
Depending on how much stuff is in your scene, rendering may be super quick or dog slow.
The amount of geometry you used to model (the amount of polygons), the number and
types of lights, the size of texture images, and the effects in your scene all affect render
times. When time or resources are limited, you need to build your scene intelligently so
that you don’t spend hours rendering a single frame. The more efficient your scene is,
the faster the rendering will go.

Having said that, there is really no magic formula to figure out how long is too long for
arender. Some scenes require a magnificent amount of time to render, for whatever rea-
son, and you are stuck with that—but most do not. Through time you’ll be able to ascer-
tain for yourself how long is too long for your renders.

A good gauge for render times is to identify what computers you have to render with
and how much time you have before a project has to be completed. With a little simple
math, you can determine an acceptable render time for your scenes and adjust your qual-
ity and output settings, as well as your lighting setup, to fit within your constraints.

The general rule in production is: you're always out of time. Therefore, the most efficient
pipeline will be your savior, because eventually your producer or boss will tire of hearing,

“But I'm still rendering....”

For now, go ahead and use as much geometry and lighting as you think is necessary.
With more experience, you’ll start pruning your scenes and getting more efficient renders.
Right now, knowing how a scene is put together is more important than knowing how
efficient it needs to be.

CG Specialties

As in most professions, CG professionals specialize in specific areas. Those areas coincide
with the stages of CG production preciously outlined.

Modelers create models for shows or projects. They need to have a keen eye for
detail, as well as a sense of how objects come together. Environment modelers create
settings, and character modelers specialize in creating organic surfaces for characters,
such as people. In all cases, professional modelers need to understand form and func-
tion and be experienced in lighting, rendering, and texturing to effectively model
professionally.
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Animators are artists who work directly with the animation of a project. Character
animators specialize in character movement, ranging from mimicking human movement
to outlandish cartoon animation. There are also animators who specialize in mechanical
objects. Frequently, good animators can span the divide between character animation
and other types of animation because they inherently understand motion and timing.

In some cases, great animators are also great riggers. Studios sometimes hire character
TDs (technical directors) who specialize in rigging characters for motion. This usually
includes creating skeleton structures, such as Bipeds or Bones, for the character as well as
skinning the model to such a system before handing it off to the animator(s). Character
TDs can also work with motion-capture systems to transfer motion to a character. They
use recorded data from a live action stage where actors are outfitted in special equipment
that records their movements.

Effects TDs are specialists who generally animate special effects such as tornadoes,
clouds, or explosions. These specialists generally rely on particles and dynamics, as well
as textures, lights, and rendering tricks to perform their effects. This specialty requires
a strong eye in all stages of CG production and a strong ability to troubleshoot and
come up with solutions that are frequently not standard techniques in a program such
as 3ds Max.

Lighters are used to light and render a scene once it is completed. Lighters specialize in
being able to final a shot; in other words, to complete a shot for final approval and output.
A good lighter needs to understand how models and textures behave in a scene and some-
times must remodel or retexture an object to make it work. More and more these days,
good lighters are also being asked to be good compositors, because so much of CG can be
broken into elements that later need to be put back together.

Compositing as a specialty requires much less knowledge of CG, although today’s
competitive compositors should know as much as they can cram in their brains about CG.
Compositors not only have to assemble and color time (make final color decisions) CG
shots, but they also have to work with live action footage that needs to be altered or affected.
For example, a compositor will need to remove a green screen from behind an actor and
effectively place that actor into a virtual rendered set. With color correction and other
tools at their disposal, the compositors must make sure everything looks like it belongs in
the shot. In many cases, the line between lighter and compositor is blurred, and the two
specialties become one.

Generalists are CG artists who can do everything. This is not to say they are the be-all
and end-all of all things CG. Many studios and boutiques have short term jobs that are
small in scale (as compared to a production of the DreamWorks film Madagascar, for
example). When a short turnaround is required, you need artists who can take a shot from
beginning to end—to model, texture, light, animate, and render a scene. Commercials, for

example, use generalists more than films.
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Core Concepts

CG touches many disciplines, and you will come across many different concepts as you
learn CG. There are issues to understand in physics, computer output, film, photography,
sculpting, painting, and so on. This section introduces several key concepts that will make
it easier for you to understand how CG is created. Again, if you’ve been around the block a
few times, you can skip large parts of this chapter. However, you never know when you
might come across a little tidbit that fills in an educational gap you never thought you had.

Computer Graphics Basics

Here are some general terminologies and methodologies used in computer graphics to help
you understand how 3ds Max works. First on our plate is the critical distinction between
raster (bitmap) and vector graphics and how this distinction affects you as a 3ds Max user.

Raster Images

Raster images (also known as bitmap images or bitmaps) make up the world of computer
images today. Colored pixels are arranged to display a raster image on a screen; these pix-
els come together to form the image like a tapestry. The same is true of printouts, where
dots of ink serve as pixels to form the printed image.

When you work in a program such as Photoshop, you are editing the pixels of an image
directly by adjusting existing settings such as color, size, and position for all or part of an
image. In this manner, you can bring a scanned photo or a digital picture of your house
into Photoshop and paint one wall red, just to see how it would look before you shell out
bucks for paint at the store.

Essentially, a raster or bitmap image is a mosaic of pixels, each pixel corresponding to a
mosaic tile. The resolution—fineness of detail—of an image is defined by the number of
pixels per inch (or other unit of measure) in the horizontal and vertical directions.
Because raster images are based on a fixed grid, these images do not scale larger very well.
The closer you zoom into a raster image (or the larger a raster image is scaled), the larger
the pixels seem, which makes the zoomed or enlarged image blocky, or pixilated. To use
larger raster images, you need to start with a higher resolution when the image is created.
The higher the resolution, the larger the file size. Figure 1.2 shows what happens when you
blow up a raster image.

So why are raster images even used if you can’t scale them well? Most common displays
and output methods such as television or computer screens, or even a printer, are actually
raster displays. The term raster originally referred to the display area of a television or com-
puter monitor. To form an image, the electronics in these devices essentially paint it as a
grid of red, green, and blue pixels on a glowing screen. Every image generated by a com-
puter, therefore, must either begin as a raster image or be rasterized as part of rendering
for display.
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Figure1.2
Araster image does
L —— not scale up very
well. Here is the
front of a stereo
receiver that is
blown up by several
hundred percent.
The pixels look
blocky.

Vector Images

So why does the interface for 3ds Max look so different from Photoshop’s interface? Where
is the original image to alter in 3ds Max? Autodesk 3ds Max and other 3d programs work
with vectors. Vectors are created using mathematical algorithms and geometric functions.
A vector program defines its images using coordinates and geometric formulas to plot
points that define areas, volumes, and shapes instead of defining the color of each and
every pixel in a grid of a raster image.

Popular vector-based image applications include Adobe Illustrator and Macromedia
Flash, as well as practically all computer-aided design (CAD) programs such as AutoCAD
and SolidWorks. These programs let you define shapes and volumes and add color and
texture to them through their toolsets.
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Vector files store the scene in 3d space using coordinates and equations of points in
space and the color values assigned through materials. Therefore, when a vector image is
scaled, the image does not suffer from the same blocky limitations as raster images. As you
can see in Figure 1.3, vectors can be scaled with no loss of quality; they will never pixelate
because they always redraw at the new scale.

Motion in a raster movie, such as a QuickTime movie, is stored in a long sequence of
image files that, when played back, show animation or movement. On the other hand,
motion in vector programs is stored in the changes in the coordinates of the geometry and
in the math that defines the shapes and volumes.

When a Flash cartoon is played on a web page you are visiting, for example, the infor-
mation for that cartoon is downloaded into your computer in vector form. The data
contains the position, size, and shapes of all the elements of the animation. The vector
information is then converted into raster images (called rasterization) so you can view
the final image or animation. Your computer renders this information on-the-fly, in real
time, into a raster display that you can enjoy on your screen.

This is roughly how things are done with 3d programs such as 3ds Max. You begin
your work in Max’s 3d space in vectors. When you are ready to render, Max renders the

scene contents into raster images or movie files that you can display. You use the tools in

Figure 1.3
A vector image of a girl at its original size (left) and blown up to a few hundred percent (right) shows no loss in quality. The curves are
not stepped or pixilated.
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3ds Max to simply change the geometric information to change the scene, and then reren-
der to show the output. Changing a raster image, such as a digital photo, alters that original
file (assuming you do not have a backup file) once you save your work because it directly
affects the pixels of the image.

Image Output

When you’re done with all your CG, you will probably want as many people to see your
work as possible. As you well know, you will need to render the scene out to image files or
a movie file. These files can be output and saved in many different ways. The kind of file
output to use is determined by a combination of disk space, personal preference, project
needs, and output requirements.

COLOR DEPTH

An image file stores the color of each pixel as three values, representing red, green, and
blue. Image type depends on how much storage is allotted to each pixel (the color depth).
These are the color depths common to image files in CG production:

Grayscale The image is black and white with varying degrees of gray in-between, typically
256. Grayscale images are good for rendering out black-and-white subjects; no extraneous
color information is stored in the image file.

16-Bit Color Display or High Color 5-Bit Image File Each color channel (red, green, blue)
gets 5 bits of space to store its value, resulting in an image that can display a maximum of
32,768 colors. Each color channel has a limited range of shades, but still gives a nice color
image. You might notice the gradation in the different shades of each color that can result
in color banding in the image.

8-Bit Image File This format is commonly referred to as 24-bit color display or True Color.
Each color channel is given 8 bits for a range of 256 shades of each red, green, and blue
channel for a total of 16 million colors in the image. This color depth gives the best color
quality for an image and is widely used in most animation applications. The human eye
cannot see quite as many shades of color as there are in a True Color image. Most of your
renders from 3ds Max will probably be as 24-bit color files.

16-Bit Image File Used primarily in film work using such file types as TIFF16, this type of
image file holds 16 bits of information for each color channel, resulting in an astounding
number of color levels and range. Each file can exceed several megabytes even at low reso-
lutions. These files are primarily used in the professional workplace and are standard for
film work because outputting CG to film can require high levels of color and brightness

range in the image.

Floating Point/32-Bit Image File Thirty-two-bit floating-point images are commonly used
in film production to give the utmost attention to color depth. Your PC is capable of ren-
dering a huge range in tone and color, and 32-bit floating-point images capture that range
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effectively. These files (such as EXR) are not easy to work with and require a lot of tweak-
ing in compositing to output properly. HDR (High Dynamic Range) images are in 32-bit
float format and are incredibly detailed in the range of contrast they store. You should not
worry about high dynamic ranges such as this until you have gained a considerable amount
of experience.

COLOR CHANNELS

As mentioned, each image file holds the color information in channels. All color images
have a red, green, and blue color channel. Fach channel is a measurement of the amount
of red, green, or blue in areas of the image. A fourth channel, called the alpha channel, is
used as a transparency channel. This channel, also know as the matte channel, defines which
portions of the image are transparent or opaque. Not all image files have alpha channels.

FILE FORMATS

In addition to image types, several image file formats are available today. The most com-
mon perhaps is JPEG (Joint Photographic Experts Group), which is widely used on the
Internet.

The main difference between file formats is how the image is stored. Some formats
compress the file to reduce file size. However, the greater the compression, the poorer the
image’s color.

The popular formats to render into from 3ds Max are TIFF (Tagged Image File Format)
and Targa (TGA). These file formats maintain a good 24-bit color depth using an 8-bit
image file, are either uncompressed or hardly compressed (lossless compression), and are
frequently used for broadcast or film work. These formats also have an alpha channel,
giving you better control when you later composite images together.

To see an animation rendered in a file sequence of TIFFs, for example, you will need to
play them back using a frame player, such as 3ds Max’s RAM Player, or compile them into
a movie file, such as a QuickTime file.

Your final image output format will depend on the project’s needs. If, for example, you
need to composite your CG together, you will need to output a format that can be used in
your compositing or editing program. TIFF files are perhaps the best format to use as they
are widely compatible, store uncompressed color, and have an alpha channel.

MOVIE FILES
Animations can also be output to movie files such as AVI or QuickTime. These usually
large files are self-contained and hold all the images necessary for the animation that they
play back as frames. Like image files, movie files can be compressed to keep their sizes to a
minimum, but they suffer from quality loss as well.

3ds Max can render directly to an AVI or QuickTime movie file. This may seem like it
saves you the hassle rendering out large sequences of TIFF files or such. In reality, you
shouldn’t render directly to a movie file at least for your final output. It is best to render a



sequence of files in the end, because image sequences can easily be compiled into a movie
file later using a program such as Autodesk Combustion, Adobe After Effects, Premiere,
or even QuickTime Pro.

Rendering to images is less risky than rendering to a movie. In addition to having a
sequence you can easily manipulate, you do not have to worry about crashing and losing
rendering time. Sometimes, your render will crash or your machine will freeze. If you are
rendering to a movie file when that happens, you’ll need to restart rendering from the
beginning, because you can’t append to a half-rendered QuickTime. With a file sequence
render, you can simply pick up the render from the last good frame, when your PC crashed.

With a sequence, you also have the option of reordering the frames or easily adjusting a
few individual frames’ properties, such as hue or saturation, without affecting the entire

movie file.

Color

Color is how we perceive the differences in the frequency of light. The wide range of colors
that we see (the visible spectrum) result when any of three primary colors of light—red,
green, and blue—are “mixed” together. Color can be mixed in two ways, subtractive and
additive. These color definitions are most often displayed in color wheels, which place pri-
mary colors equally spaced around a ring and place the resultant colors when the primaries
are mixed in-between the appropriate primaries.

Understanding how color works will help you gain more from your CG’s color scheme
and help you design your shots with greater flexibility and better outcomes.

SUBTRACTIVE AND ADDITIVE COLOR

Subtractive color mixing is used when an image will be seen with an external light source.
It’s based on the way reflected light creates color. Light rays bounce off colored surfaces
and are tinted by the different pigments on the surface. These pigments absorb and reflect
only certain frequencies of the light hitting them, in essence subtracting certain colors
from the light before it gets to your eyes. Pile up enough different colors of paint and
you’ll get black; all the color is absorbed by the pigment and only black is reflected.

With subtractive color mixing for painting, the traditional color wheel’s primary colors
are red, blue, and yellow. These three pigments can be mixed together to form any other
color pigment. This is the basis for the color wheel most people are exposed to in art edu-
cation. However, in the world of print production, a CMYK (Cyan, Magenta, Yellow, and
blacK) color wheel is used, which places cyan, yellow, and magenta ink colors as the pri-
mary colors used to mix all the other ink colors for print work.

Projected light, however, is mixed as additive color. Each light’s frequency adds upon
another’s to form color. The additive primary colors are red, green, and blue. These three
colors, when mixed in certain ratios, form the entire range of color. When all are equally
mixed together, they form a white light.

CORE CONCEPTS
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A computer monitor uses only additive color, mixing each color with amounts of red,
green, and blue (RGB). Output for print is converted to a CMYK color model.

Warm colors are those in the magenta to red to yellow range, and cool colors are those in
the green to cyan to blue range of the additive color wheel. Warm colors seem to advance
from the frame, and cool colors seem to recede into the frame.

HOW A COMPUTER DEFINES COLOR

Computers represent all information, including color, as sets of numeric values made up
of binary Os and 1s (bits). In a 24-bit depth RGB color image, each pixel is represented by
three 8-bit values corresponding to the red, green, and blue “channels” of the image. An
8-bit binary number can range from 0 to 255; therefore, you have 256 possible levels for
each primary color. With three channels, you have 256 x 256 x 256 (16.7 million) possible
combinations of each primary color mixed to form the final color.

Color value can also be set on the hue, saturation, and value (HSV) channels of a color.
Again, each channel holds a value from 0 to 255 (in a 24-bit image) that defines the final
color. The hue value defines the actual tint (from red to green to violet) of the color. The
saturation defines how much of that tint is present in the color. The higher the saturation
value, the deeper the color. Finally, value defines the brightness of the color, from black to
white. The higher the value, the brighter the color.

HSV and RGB give you different methods to control color, allowing you to use the
method you prefer. All the colors available in 3ds Max, from textures to lights, are defined
as either RGB or HSV values for the best flexibility. You can switch from HSV to RGB def-

inition in 3ds Max at any time.

CMYK COLOR SPACE

A CMYK color wheel is used for print work, and this is referred to as the four-color process.
Color inkjet printers produce color printouts by mixing the appropriate levels of these
inks onto the paper.

All output from a computer, which is RGB based, to a printer goes through a CMYK
conversion as it’s printed. For professional print work, specially calibrated monitors are
used to better preview the CMYK color of an RGB image before it is printed. Fortunately,
only the print professionals need to worry about this conversion process because most of
it is handled by graphics software to a fairly accurate degree.

VIEWING COLOR

The broadcast standard for North America is called NTSC, as listed in the next section.
Jokingly, industry folks sometimes refer to the acronym as Never The Same Color, calling
attention to the fact that the color you see on one TV screen will inevitably differ on another
TV. The same is true for computer monitors, especially flat panel displays. Unless made to
do so, different screens are not calibrated to show the same color the same way, so what
you see on one screen will display differently on another screen. If it is paramount that the
color appear as you see it on a specific screen, it makes sense to finalize the work and show
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it on that screen. You can also download color bars from the Internet to display on monitors
in an attempt to calibrate them to your eye. This is not the best way to go, but at least it will
help a little, without exacting the costs and trouble of using color calibration equipment.

Resolution, Aspect Ratio, Frame Rate

Resolution denotes the size of an image in the number of horizontal and vertical pixels,
usually given as # x #, such as 640 x 480. The higher the resolution, the finer the image
detail.

You will adjust your final render size to suit the final medium for which you are creat-
ing the animation. The following are some standard resolutions:

VGA (Video Graphics Array) 640 x 480 Formerly, the standard computing resolution and
still a popular television resolution for tape output.

NTSC D1 (National Television 720 x 486 The standard resolution for broadcast television in

System Committee) North America.

NTSC DV 720 x 480 Close to the NTSC D1 resolution, this is the typical
resolution of digital video cameras.

PAL (Phase Alternation Line) 720 x 586 The standard broadcast resolution for most
European countries.

HDTV (High Definition TV) 1920 x 1080 The emerging television standard, sometimes also
referred to as 1080i.

1K Academy (1K refers to 1024 x 768 Typically, the lowest allowable resolution for film

1000 pixels across) production at Academy ratio. Because film is an

optical format (whereas TV is a raster format),
there is no real set defined resolution for film.
Suffice it to say, the higher the better.

2K Academy (2K refers to 2048 x 1556 Most studios output CG for film at this resolution,
2000 pixels across) which gives the best size-to-performance ratio.
4K Academy (4K is 4000 pixels 4094 x 3072 A high resolution for film, used for highly detailed
across) shots.

Any discussion of resolution must include the matter of aspect ratio. Aspect ratio is the
ratio of the screen’s width to its height, and of course, there are standards:

Academy Standard 1.33:1or4:3 The most common aspect ratio. The width is 1.33
times the length of the height. This is the NTSC
(National Television Standards Committee) televi-
sion aspect ratio as well as the aspect ratio of
16mm films and some 35mm films, especially
classics such as Gone with the Wind.

Widescreen (aka, Academy Flat)  1.85:1 or 16:9 The most often used 35mm film aspect today.
When it’s displayed on a television, horizontal
black bars appear above and below the picture so
that the edges are not cropped off (letterbox).

Anamorphic Ratio 2.35:1 Using a lens (called an anamorphic lens), the
image captured to 35mm film is squeezed.
When played back with a projector with an
anamorphic lens, the image is projected with a
width at 2.35 times its height. On a standard TV,
the letterboxing would be more severe to avoid
cropping the sides.
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Figure 1.4

The Object space of
the box aligns with
the World Space.

The number of frames that are played back per second determines the frame rate of an
animation. This is denoted as fps, or frames per second. The following shows the three
standard frame rates for media:

+ NTSC: 30fps
- PAL: 25fps
+  Film: 24fps

Knowing what your final output medium is going to be before you begin your project
is pretty important. It is not crucial by any means, but knowing what the screen will look
like (i.e., whether it is going to a small web window or a large television, for example) will
help you better compose your scenes. You can always change your frame rate and render
resolution at any time, but it is much simpler to begin with that already worked out.

Playing back a 24fps animation at 30fps will yield a slower-moving animation and will
either require repeating some frames to fill in the gaps or ending the animation early.
Conversely, playing a 30fps animation at 24fps will create a faster-moving animation that
will either skip some frames or end later than it should.

Games, on the other hand, do not typically have a set playback rate for animation. When
a scene is created for a game, the assets in the scene are rendered and played back on the
user’s computer system in real time; therefore, many factors contribute to the playback

speed of scenes created for games.

Coordinate Systems

Coordinates are numerical representations of where an object is in 3d space. Every object in
3ds Max has a coordinate of where it exists. Without this coordinate, it would be gone—
poof into thin airl Max’s 3d space is organized with the Cartesian Coordinate System, which
uses a three-pronged axis to define width, height, and depth as X, Y, and Z, respectively.
The overall coordinate system in Max is called the World
Coordinate System. It is an absolute coordinate that is fixed
and unchangeable.

Objects in Max can have their own coordinate systems as
well. When an object is created, it has its own width, height, and
depth, again expressed as X, Y, and Z. Upon creation, the Local
Coordinate System (belonging to the created object) and the
World Coordinate System are aligned. However, when the
object is rotated, its Local Coordinate System rotates with it.
Because of this, an object created in a Front viewport (for
instance) will have a different Local axis than if it were created
in the Top viewport.
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In Figure 1.4, you see a box. The X-, Y-, and Z-axes of the box are displayed in the cen-
ter of the box and align with the axes of the home grid (which shows the World Space axes)
displayed in the lower-left corner of the window.

However, when the box in the scene is rotated, instead of tossing out its own axes, Max
retains them as Local space. The X-axis of the box does not change. Now the Local axis

and the World Space axis are not aligned. This is not a bad thing, this is actually very good.

It allows you to manipulate the box based on its original Local axes.

Basic Animation Concepts

A litany of information regarding animation concepts and techniques is available on the
Internet. There are tons of books out there that also teach the basics of animation. In this
very brief section, you will be exposed to a few important concepts behind animation.
These concepts will help you better understand what you’re doing in 3ds Max.

Frames, Keyframes, In-Betweens

Animation is based on change over time, so naturally you need a measurement of time.
In animation, this is almost always expressed in frames. One frame is a single rendered
image in an animation, or a single drawing in a traditional animation. Frame also refers to
a single unit of time in your animation. The exact length of that time depends on the final
frame rate with which the animation will be played back. For example, at film rate (24fps),
a single frame will last 1224 of a second. At NTSC video rate (30fps), that same frame will
last 1/30 of a second.

Keyframes (or keys) are key frames at which the animator creates a pose for a character
(or whatever is being animated). A keyframe in CG terms, is a frame in which a pose, a
position, or some other parameter’s value has been saved in time. Animation is when the
object travels or changes between the keyframes. These frames, as the change is happening
between keys, are called in-between frames. The computer extrapolates what needs to hap-
pen to get the object from its state in keyframe 1 to its state in keyframe 2. You will have
plenty to keyframe in the coming chapters of this book.

In 3ds Max, a keyframe can be set on almost any parameter of an object—its color,
position, size, and so on. In reality, you can set several keyframes on any one frame in CG
animation. Figure 1.5 illustrates a keyframe sequence.

Weight

Weight is an implied facet of design and animation. Weight denotes the heaviness or pres-
ence of an element in a design. The more weight an element has, the more power it has in

the composition. The weight of an object in a composition is affected by its color, the con-
trast, the background, position in the frame, and so on.
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_ Figure 1.5

In the first frame

of this sequence,
akeyframe is set

on the position,
rotation, and scale
of the cone.On
frame 30, the same
properties are again
keyframed. The
computer calculates
all the movement
in-between.

Keyframe at Frame 1

Frame 5

Frame 10
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Figure 1.5
continued

Frame 15

Frame 20

Frame 25
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Figure 1.5
continued

Keyframe at Frame 30

The weight of an object in animation roughly follows that idea, but more pragmatically
denotes the actual weight of the object as it relates to its environment. Giving an object a
good weight in animation is critical in the believability of the animation. You will have a
chance to animate an object and edit the animation to give it weight in Chapter 8’s Bounc-
ing Ball and Knife exercises.

Weight in animation is a perception of mass. An object’s movement and how it reacts in
motion and to other objects need to be used to convey the feeling of weight. Otherwise,
the animation will look bogus, or as they say, “cartoonish.”

Over the years, animators have created a set of techniques they use to offer their subject
weight in animation. Manipulating these concepts correctly in your work will greatly help
your animations.

Squash and Stretch

Squash and Stretch is a cartoon concept that allows a character to physically squash down
when he is landing from a jump, or stretch out thin while he is jumping up. The overall
mass of an object should never really change. When you squash an object down, you should
also reduce its height to make it seem as if it’s squashing down. Similarly, when you stretch
an object up, you should also thin it. This technique will make a character seem to respond
to gravity. You will see how this applies in the Bouncing Ball exercise in Chapter 8.

Ease-In and Ease-Out

Things in the real world don’t immediately come to an abrupt stop. There is always a
slowing before a stoppage, no matter how fast the stop may be. This is called ease-out.
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Just as objects don’t suddenly stop, they don’t immediately start moving either. Pretty
much everything needs to gain speed, or accelerate, no matter how fast it begins moving.
This is called ease-in. You will have a chance to animate a bouncing ball that will teach
you the mechanics of ease-in and ease-out in Chapter 8.

Follow-Through and Anticipation

Exaggerating the weight of an object in animation is sometimes necessary. Objects ending
an action usually have some type of follow-through motion. For example, a pony tail on a
girl jumping down from a chair will continue to move about after she lands on the floor
and stops moving herself. There is a slight resting follow-through to her action, such as
bending slightly at the waist to center herself once she lands.

You can also create a small amount of movement before your action is in full swing.
Before committing to an action, a character can wind up even if the wind-up is slight.
Doing so will create a slight anticipation in the movement, like a hammer cocking back
slightly before it strikes down or a spring that coils in before it springs out. These concepts
are covered in Chapter 8.

Basic 3ds Max Terms and Concepts

Any 3d program has terms and concepts you need to nail down to become a good artist in
that tool. Most of these terms are fairly transcendent in concept, meaning they apply to
other packages in theory and general application as well—although you may find some of
the names are slightly different. Here are several terms and concepts you will encounter in
the world of CG as it relates to 3ds Max.

Object—Simply put, an element in your 3ds Max scene is called an object. An object
may be converted to a more easily editable mesh at any time. You will learn about this
concept in Chapter 4.

Primitives—Primitives are basic Max objects, such as spheres or boxes. Primitives
can be shaped and altered to suit the needs of the model.

Sub-Object—ODbjects themselves are made up of components such as polygons, faces,
vertices, etc. You can select and manipulate sub-objects in 3ds Max to alter the look
or function of an object. Kinds of sub-objects include vertices, faces, polygons, edges,
gizmos, centers, etc. The type of sub-object you are able to manipulate depends on
the type of object you are manipulating. See Chapter 4 for more on sub-objects. Not
all objects have sub-object components.

Normals—The face of a polygon has a direction in which it faces. A normal is a vec-
tor that defines which way a face points.
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Spinners—Spinners are a function of the User Interface (UI) in Max. Spinners
are the little arrows to the right of a value readout that allow you to adjust the
value by clicking up or down on them. A spinner for a sphere’s radius value is
shown here.

Flyouts—Another Ul term, a flyout is the name given an icon in 3ds Max that is actu-
ally several icons in one. If you press and hold a flyout icon, the other icons “fly out”
and display themselves. Simply scroll to the icon you need and click to activate it. A
flyout icon has a black triangle in its lower-right hand corner as shown here. These

icons are further covered in Chapter 3, “The 3ds Max Interface.”

Home Grid—The Home Grid is a gray grid that displays the origin (0,0,0). It is useful
for grounding yourself in the viewports, and it helps with proportion and direction as
well. A Perspective viewport home grid is shown here.

Absolute/Relative—Absolute refers to an adjustment on an object that is based on a
fixed reference, such as world space. An absolute scale of 2 will scale the object to a
flat unit of 2. Relative refers to an adjustment made to an object that takes its current
state into account. Scaling with a relative value of 2 will make that object twice its cur-
rent size.

Track—A track is a term in 3ds Max used for an animated object. When an object has
animation on several parameters, such as Translation X and Y, as well as Scale in X and
Z, it is said to have four tracks. One track defines one animation on one parameter of
that object on one axis.
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SUGGESTED READING

The more you know about all the arts that are used in CG, the more confident you'll feel among your peers. To

get started, check out the following excellent resources.

Art and Design
These books provide valuable insights into the mechanics and art of design. The more you understand design
theory, the stronger your art will be.
Bowers, John. Introduction to Two-Dimensional Design: Understanding Form and Function. New York: John Wiley
& Sons, 1999.
Itten, Johannes. Design and Form: The Basic Course at the Bauhaus and Later. New York: John Wiley & Sons, 1975.
Ocvirk, Otto G., and others. Art Fundamentals: Theory and Practice. New York: McGraw-Hill, 1997.
Wong, Wucius. Principles of Form and Design. New York: John Wiley & Sons, 1993.

CG
CG has an interesting history and is evolving at breakneck speeds. Acquiring a solid knowledge of this history
and evolution is as important as keeping up with current trends.
Kerlow, Isaac Victor. The Art of 3-D: Computer Animation and Imaging. New York: John Wiley & Sons, 2000.
Dariush Derakhshani. Introducing Maya 8: 3D for Beginners. San Francisco: Sybex, 2006.
Kuperberg, Marcia. Guide to Computer Animation. Burlington: Focal Press, 2002.

Masson, Terrence. CG 101: A Computer Graphics Industry Reference. Indianapolis: New Riders Publishing, 1999.

Periodicals
Computer Graphics World (free subscription for those who qualify) cgw.pennnet.com
cinefex www.cinefex.com
HDRI3D  www.hdri3d.com
3D World www.3dworldmag.com

Websites
www.area.autodesk.com
www.animationartist.com
www . awn . com
www . highend3d.com

www . 3dcafe.com
Film
Block, Bruce. The Visual Story: Seeing the Structure of Film, TV, and New Media. Burlington: Focal Press, 2001.

Must Read
Myers, Dale K. Computer Animation: Expert Advice on Breaking into the Business. Milford: Oak Cliff Press, 1999.
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Summary

In this chapter, you learned the basic concepts that drive the CG field. Starting with pro-
duction workflow and moving into CG workflow, we discussed how productions are gen-
erally run. Then this chapter covered the different types of tasks used in CG production
and the specialties that have risen from them in the professional field. Then you learned
about core computer concepts, color space, and some output formats. Finally, you moved
on to some important 3ds Max terms and concepts in which you will be immersed in the
following chapters.

No matter how you take this chapter—or even if you skip it entirely to get right to the
action—there is a lot of background information that can be useful in your overall knowl-
edge of CG production. Although it takes some extra time to develop a base foundation,
having one is always a good idea because a true understanding of a subject is fundamental
to its mastery. Having said this, take the rest of the book as it comes, enjoy the challenges
of the exercises, and remember that some frustration with an exercise will inevitably help
you learn the concepts better, so keep at it.



CHAPTER 2

Your First Max Animation

]%/I/S (}hap LLET gets your engine revving right away. It begins with an overview
of the User Interface (UI) and starts you off with an exercise that will expose you to quite
a few 3ds Max workflows and practices. The goal of the chapter is to put some concepts
from the previous chapter into production so you can get your feet wet quickly.

Topics in this chapter include:
Getting Around in 3ds Max
Project and File Management Workflow
The 3ds Max Interface
Jumping Headlong into Animation
Setting Up the Hierarchy

Ready, Set, Animate
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Getting Around in 3ds Max

At this point, it’s important not to get caught up in the details of this great machine. Don’t
worry about the steps, buttons, menus, switches, and levers; just allow yourself to become
comfortable with the tools that you use to create your artwork. Creating art is never about
which button to press; it’s about what to create. Always remember that, and your studies
will be a great deal more successful.

Jumping straight into an exercise without knowing how to get around the interface might
seem a little weird. However, you’ll find everything you ever wanted to know, and then
some, in Chapter 3, “The 3ds Max Interface.” Learning is an experimental art, and there’s no
better way to learn than to start horsing around as soon as you can. The overall goal of this
chapter is to expose you to the Ul and show you how to get some things done in Max. Then
you can proceed to the next chapter for a debriefing. You can, of course, skip ahead and
get a rundown of the Ul first and then come back to this chapter for your first experience.

Project and File Management Workflow

Autodesk 3ds Max 9 provides several subfolders automatically grouped into projects for
you. Different kinds of files are saved in their own respective subfolders under the Project
folder. For example, scene files are saved in a Scenes subfolder and rendered images are
saved in a Render Output folder under the larger Project folder. The projects are set
according to what you are working on, so everything is neat and organized from the get go.

The conventions followed in this book and on the accompanying CD will follow this
project-based system so that you can grow accustomed to it and make it a part of your
own workflow. Files organization is extremely important for professional work. If you do
alot of CG for fun or profit, it pays to be organized.

The exercises in this book are organized into specific projects, such as the one you will
tackle in this chapter, Mobile. The Mobile project will be in a folder on your hard drive,
and the subfolders for your scene files and rendered images will be in it. Once you copy
the appropriate project folders to your hard drive, you can tell 3ds Max which project to
work on by choosing File » Set Project Folder. This will set the current project to that proj-
ect folder. For example, when you save your scene, Max will automatically take you to the
Scenes subfolder of the current project.

Before we begin any project, we’ll briefly explain the naming conventions and suggest
a folder structure. Using these naming conventions and structures is a good habit to
develop—it really is.

Naming Conventions

Every studio and professional production company worth its salt has an established
naming convention for its files and folders. This is essentially a documented procedure that
dictates how to name files and usually where to store them. Most organizations have dif-
ferent conventions, but the point is to have a convention and stick to it.
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Students, in particular, tend to forgo any semblance of organization in their file-naming
procedures. A common mistake is to save files to the local disk on the school computer,
only to have the files erased by the support teams during the school’s weekly purge. Desig-
nating a specific place on your PC or server for all your project files is important.

In addition to finding a suitable place to store your files, you need to name the files
following some sort of convention. Your files will not only look neat when you’re brows-
ing, but they’ll make sense months later when you try to figure out where that finished
scene file is that you need. Typically, you should name a scene file with a project name or
an abbreviation of such, then a brief description of what the file is, and a version number.
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For example, if you are working on a project about a castle, begin by setting

a new project called Castle. Choose File » Set Project Folder. On your hard Select Projec: Foder
drive, create a new folder by clicking the Make New Folder button to create a 1S GEnespenes 1 e 6ot o your cutent ot
. . . . = 3 Max Projects
folder named Castle. 3ds Max will automatically create the project and its = £ Bouncingeal
® I3 Chapter1l Rendering
subfolders. ® £ Chapter 4
. . ® I Copy of Mobile
Once you save a scene, one of your scene filenames should look like this: ® 3 Dresser
. . R ® [ Hand
Castle_GateModel_v05.max. This tells you right away it’s a scene from your O e
. .. . & i |
Castle project, and that it is a model of the gate. The version number tells A
you that it’s the fifth iteration of the model and possibly the most recent . 3 :DC;?EE;A e
I~ Rendering Scene Files

version. Following a naming convention will save you oodles of time and
Folder; | Castle

aggravation.

[ Make Mew Folder I oK 1 [ Cancel

Version Up!

The previous naming convention used a version number appended to the end of the
filename. After you’ve spent a significant amount of time working on your scene, or
after you’ve made a major change or big breakthrough in your work, you will want to
“version up.” This means you save your file using the same name, but you increase the
version number by one to tell yourself, or your colleagues, that there was a big change
since the last version. Version numbers are also useful for keeping track of your
progress.

Version numbers can also save your hide. If you start down a path on your scene, but
discover after hours of work (and saving your work as you go along, versioning up as you
went) that this was indeed the wrong way to go, you can simply close the scene and open
one of the previous versions before you started going in the wrong direction. This happens
a lot more than you might think.

Disk space is cheap and scene files, even huge ones, aren’t all that big in the face of
the hundreds of gigabytes you can buy for less than $100. Keep a notebook and a pen
next to your workstation so that you can take notes on your progress and record exactly
what you did during your work sessions. Professionals do this regularly. They can’t afford
to waste time trying to figure out what file they should load to access a particular chunk
of work.
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Basic Project Structure Used in This Book

Each exercise will be its own 3ds Max project. Pick a place on your hard drive and start
there. Create a folder called Max Projects on your C: drive (you can create one anywhere
you want, including your My Documents folder). Place all of your projects in this folder.
This will make it easy to find your files and back them up to CD or tape.

Let’s create the first project we’ll be working on, Mobile. Select File » Set Project Folder
and navigate to your Max Projects folder (or My Documents folder), and then click Make
New Folder. Name the folder Mobile. 3ds Max will create the subfolders for the project, as
shown here.

& R:\My Documentshintro to Max BookiMax Projects\Mabile Q@@
o

File Edit View Fawvorites Tools Help
Q Back ~ () if y: ' Search | Folders E'v
Address | R My Documentsiintro to Max Book\Max Projects\Mobile - Go
Eolders X MNarme Size  Type
[Dharchives File Folder
O ~
a Hresﬂser autoback File Folder
D Han Sydownloads File Folder
12 Knifia Chexport File Folder
[ Lighting Scene Files Cexpress File Folder
= 2 Mobile [Z)images File Folder
|2 archives [y import File Folder
(53 autohack [y materiallibraries File Folder
3 downloads Qprev?ews File Folder
) export Dproxies File Folder
B ) expross [Zrenderoutput File Folder
= n [Chrenderpresets File Folder
3 images [CDsceneassets File Folder
(2 import [)scenes File Folder
) materiallibraries ()vpost File Folder
1) previews Bmobile. mxp 2 KB 3dsrax path configuration file
1) proxies
1) renderoutput
) renderpresets
|2 sceneassats
|2 scenes
|2 vpost v
< > < >
16 ahjects 172 KB & Internet

That’s pretty much it. Having a naming convention is easy; sticking to it is not, especially
when you’re first starting out. Make sure you stick to it.

Saving Your Scenes in Max

Save your scene frequently to protect yourself from mistakes and from losing your work.
Choosing File » Save updates the current scene by overwriting the last save of the scene. If
no scene was previously saved, this command opens the Save File As dialog box. Using it,
you can select where to save the scene and enter your scene’s name.

To “version up,” you can save by using File » Save As and manually changing the version
number appended to the end of the filename. Max, however, allows you to do this easily
by using an increment feature in the Save As dialog box. Simply name your scene
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file and click the Increment button (the + icon) to the right of the filename text, as
shown here.

Save File As T

Histany: [ \My Documentstintio to b s Book' sk Projects\Mobilescenes = |

Savein | ) soenes -] cf - Thumbnail

@ScemeName_\rDL ma
@ScemeNamef\rDz rna

File piame:

=5

Save as bype: | 3ds max [ max)]

Clicking the Increment button will append the filename with 01, then 02, then 03, and so
on as you keep saving your work using Save As and the Increment button. In the previous
example, the scene’s base filename was SceneName_v. Clicking the Increment button added

>

the two digit version number after the “_v.” Adding the “_v” is a personal preference, of

course, but it keeps with the naming convention set up in this book. It looks nicer, and you

« »

can easily determine the version number for your file by reading the number after the “_v.

The 3ds Max Interface

Here is a brief rundown of what you need to know about the UI and how to navigate in
Max’s 3d space. We will cover the interface in more detail in the next chapter, so feel free
to jump back and forth if you need to know more about the UL

The Menu Bar running across the top of the Ul gives you access to a ton of com-
mands—from basic file operations, such as Save, to advanced tools you may need for a
scene. Immediately below the main Menu Bar is the main toolbar that contains several
icons for functions such as Undo and the three transform tools (Move, Rotate, and
Scale). You will use some of these icons for your exercise, and they are described in the

next chapter.

The Undo and Redo icons are important, and you should be familiar with them. If you @ ’?’

do something and then wish you hadn’t, simply click the Undo icon (the icon on the left)

or press Ctrl+Z. To redo a command or action that you just undid, click the Redo button
(the icon on the right) or press Ctrl+Y.

The Command Panel
The Command panel is a vertical column or panel on the right side of the Max UL It is
segmented into tabs (as shown in Figure 2.1). Each tab displays the buttons and icons for

a particular part of your workflow, such as creating objects, modifying objects, animating
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objects, etc. In each tab, the functions are grouped under headings that can be expanded or
collapsed by clicking on the heading title. A plus next to the heading name means that you
can expand the heading’s view; a minus means that you can collapse the heading to save space.

If you move your mouse over the Command panel, the arrow pointer will change to a
hand pointer, as shown in Figure 2.1, when it is not on a button or icon. While the pointer
is a hand, you can click and drag to move the current panel up and down in the Command
panel to see more functions in that space. You can also click on the far right side of the panel
to scroll up and down if you don’t want to use the hand.

As shown in the graphic to the left, the viewport controls with icons for various options
for the 3d word windows (called viewports) are in the lower-right corner of the UL These
functions allow you to navigate the windows and their 3d space. However, you may find it
easier to use hotkeys to invoke most of these viewport control functions to navigate 3d
space. We will cover navigating 3d space and the appropriate hotkeys next.

Viewports

You’ll be doing most of your work in the viewports. These windows represent 3d space
using a system based on Cartesian coordinates. That is basically the smarty pants way of
saying “space in X-, Y-, and Z-axes.” You can visualize X as left-right, Y as up-down, and Z

B

3Gl e
| | 5@ @ T|

I ]
Piwat LS Link. Info
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as into and out of the screen. The coordinates are expressed as a set of three numbers such
as (0, 3, —7). These coordinates represent a point that is at 0 in the X-axis, three units up
in the Y-axis, and seven units back in the Z-axis. All CG programs, such as 3ds Max, are
based on this coordinate system.

Four Viewport Layout

3ds Max’s viewports are the windows into your scene (Figure 2.2). By default, there

are four main views: Front, Top, Left, and Perspective. The first three: Front, Top,

and Left are called Orthographic (2D) views. They are often referred to as modeling or
work windows. These windows are best at expressing exact dimensions and size relation-
ships. It’s generally best to work in the orthographic windows when you are creating
objects.

The Perspective viewport displays objects in 3D space using a simulation of perspec-
tive. Notice in Figure 2.2 how the distant cubes seem to get smaller in the Perspective
view. In actuality, they are the same size—as you can see in the Orthographic views. The
Perspective view gives you the best representation of what your output will be.

To select a viewport, just use the cursor and click in some blank viewport space (not
on an object). If you do have something selected, it will be deselected when you click on
the blank space. You can also just right-click anywhere in an inactive viewport to activate
it. When active, the view will have a yellow highlight around it. If you right-click in an
already active viewport, you will get a pop-up context menu called the Quad menu. You
can use this shortcut menu to access some basic commands for a faster workflow. We will

cover these menus in the next chapter, so don’t fret just yet.

Figure 2.2
The 3ds Max
viewports
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Object and Axes Display in a Viewport

Viewports can display your scene objects in a few different ways. If you right-click on the
viewport’s name, you will see a context menu pop-up called the Right-Click Viewport
menu, as shown in the following graphic. The most common view modes are Wireframe
mode and Smooth + Highlights mode. Wireframe mode displays the outlines of the
object, and it is the fastest because it requires less computation on your video card. The
Smooth + Highlight mode is a shaded view where the objects in the scene appear solid.
You will get the chance to experiment with the different display modes in the upcoming
Mobile exercise.

Views

Smmooth + Highlights
v \Wireframe
Other Srmooth
Edged Faces Facets + Highlights
Transparency Facets
Flat
Hidden Line
Lit wirefrarmes
Bounding Box

+ Show Grid
Shiowr Background

Show Safie Frame
Show Statistics

Yiewport Clipping
v Texture Correction
Disable view

Lindo
Redo

Configure...

Each viewport displays a ground plane grid (as shown in the Perspective viewport),
called the Home Grid. This is the basic 3d space reference system defined by three fixed
planes on the coordinate axes (X,Y,Z). The center of all three axes is called the origin,
where the coordinates are (0,0,0). The Home Grid is visible by default when you start the
software, but it can be turned off in the Right-Click Viewport menu. You can also toggle
the grid by pressing G.
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The Perspective viewport has a red, green, and blue axes marker, where the X-axis is
red, the Y-axis is green, and the Z-axis is blue. Max uses this red, green, and blue color
scheme to represent the X-, Y-, and Z-axes throughout the interface. As a matter of fact,
most other 3d packages also use red, green, and blue to represent X, Y, and Z, respectively.

Selecting Objects in a Viewport

Selecting objects in a viewport is as easy as clicking on them. If the object is displayed in
Wireframe mode, its wireframe will turn white while it is selected. If the object is displayed
in a Shaded mode, a white bracket will appear around the object as shown here.

To select multiple objects, simply hold the Ctrl key as you click on the additional objects
to add to your selection. If you Ctrl+click (i.e., press the Ctrl key and click) on an active
object, you will deselect it. You can clear all of your active selection by clicking anywhere
in the empty areas of the viewport.

Changing/Maximizing the Viewports

To change the view in any given viewport, say from a Perspective view to a Front view,
right-click on the current viewport’s name to bring up the Right-Click Viewport menu.
From this menu, select View and then select the view you want to have in this viewport,
as shown here.

3 v Perspective

v Smooth + Highlights User
wireframe | Frone |
Cther 4 Back
Edged Faces Top

Bottomn
Transparency L4 Laft
&

v Show Grid Right
Show Safe Frame Schematic » o
Grid 3

Wieswport Clipping o
Extended 4

Disable View Shape ]

Texture Correction

RN

Unda View Raotate

Configure...

.
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If you want to maximize the active viewport to a larger view from the default four-
viewport layout, press the Maximize Viewport Toggle icon () in the lower-right corner
of the Max window. You can also use the Alt+W keyboard shortcut to toggle between the
maximized and four-viewport view.

Viewport Navigation
To work effectively, you will need to navigate in 3d space. Max allows you to move around
its viewports by using either key/mouse combinations, which are highly preferred, or by
using the viewport controls found in the lower-right corner of the Max UI. A full explana-
tion of the viewport controls is in the next chapter. To navigate in the views, you should
become familiar with the key/mouse combinations now.

Open a new, empty scene in Max. Experiment with the following controls to get
a feel for moving around in 3d space. If you are new to 3d, this may seem odd at first,
but it will become easier as you gain experience and should become second nature in
no time. If you are coming to 3ds Max from another 3d package, such as Maya, you
will notice several similarities that will definitely take a little getting used to. With
time and practice, you should be able to hop back and forth between packages with
little confusion.

+ Pan—Panning a viewport will “slide” the view around the screen. Simply MM+
click in the viewport and drag the mouse to move the view.

+ Zoom—Zooming will move your view in closer or farther away from your
objects. To zoom, press Ctrl+Alt and MM+click in your viewport, and then drag
the mouse up or down to zoom in or out, respectively. Zooming is sometimes
called a dolly in other packages. It is more common to use the scroll wheel to
zoom, however.

+ ArcRotate—Arc rotate will rotate your view around your objects. To arc rotate,
press Alt and MM+click and drag in the viewport. By default, Max will rotate (or
tumble as it’s called in some other CG programs) about the center of the viewport
to change your perspective.

The arc rotate move is used primarily in the Perspective views and not in the Orthographic
views. If you accidentally arc rotate in one of the Orthographic views, you will be given a new
User view. This view will be similar to a perspective; however, it will remain orthographic—
meaning that there will be no vanishing point or perspective shift in the view; it is not a real
camera view. You can reset the view back to your straight Orthogonal view by right-clicking

on the User viewport’'s name and selecting your original view.
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Jumping Headlong into Animation

Talk is cheap—unless you’re calling long distance. Let’s get busy and dive right into 3ds
Max and create an animation. You may not understand the whats or whys for all the steps
you’re about to undergo, but you will get a quick trial by fire by getting into the program
and following us as we guide you through some of the basic workflows for Max.

For your first experience, we will create a simple mobile. This example will teach you
the basics of object creation, hierarchies, setting keyframes to create animation, and gen-

eral workflow. Figure 2.3

. . Th leted
Plan of Attack for Making Objects m:bci::n;f)jicet

In production work, setting down a plan and having clear goals
for your animation is very important. Without a good idea of
where you need to go, you’ll end up floundering and losing out
on the whole experience. With that in mind, our goal in this
chapter is to create a finished mobile, like the ones that hang
over baby cribs. Because this is our first foray into Max, let’s
start with a simple object, so we won’t be bogged down with the
specifics of creating masterful models. Instead, we’ll use simple
objects easily created in Max.

Hierarchies

Once we model the mobile, we’ll set up the pieces for animation.
We will do this by creating proper hierarchies within the scene.
The concept of hierarchy is a common feature in almost all CG
packages. The hierarchy in a CG scene deals with how objects are
arranged in a scene in relation to each other. Parents in a hierar-
chy lead children. Simply put, where a parent goes, the children
follow. When you translate (move) or rotate or scale a parent
object, its children will move, turn, or scale along with it.

However, children retain the ability to move themselves under
their parent’s supervision. The Mobile exercise is a perfect way to
demonstrate the idea of hierarchies. Take a look at Figure 2.3,
which displays the completed mobile. The top bar, from which
the other bars hang, rotates and takes the lower bars with it. In
this exercise, we will also animate the lower bars to rotate indi-
vidually, just as a real mobile would.
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v | & @ T| The dangling shapes on the lower bars are the children of their respective bars. Those
0™+ &a = % lower bars are children of the bars above them, and so on up to the top bar that controls
SiaedPirive ] the rotation of the entire mobile. Once you begin working on it, it will make more sense.
it As you can see now, hierarchy plays an important part in animation.
Box Cone N . . . . .

Sien | | Don’t get hung up on all the steps and what they mean. This is a quick dip in the pond

- P;ﬁ# to get your feet wet, and we will explain everything you do here in the next chapters. So

Teepat | _Pane | why do you need to read about hierarchies now before you’re finished with the model?
[freer It’s always a good idea to go into something with a goal in mind. Knowing, even roughly,
T where you are headed will make things much easier. We’ll go over this once we start to set

!

¢ Edge & Center

up the mobile after it’s been modeled.
[+ KeyhoadErty ]

s | (IO Making the Mobile’s Bars
Helght:lﬂﬂ—ﬂ
e i l—: j To begin, we’ll create the simple objects for the parts of the mobile. The mobile comprises
Sidss [T 2| horizontal bars and shapes that hang from the ends of each bar. We will forgo the strings
:i zle;hn used in an actual mobile and just make do with the bars and the shapes. To create the bars
Sice from:[00_ 2] for the mobile, follow these steps:
Slice To[00 2]
"f ereliepeng o 1. Inthe Command panel, activate the Create panel (as shown in Figure 2.4) by clicking on
2al-Worl ap oize
the Create tab (). The Create panel is usually enabled by default. Click the Geometry
Figure 2.4 button (@) to display the Geometry Object Types; it is usually enabled by default.
The Create panel You will see a number of ways to create various objects. You will begin most, if not all,

of your Max models in this panel.

2. With Standard Primitives selected in the pull-down menu, as shown in Figure 2.4,
click the create Cylinder button. The Cylinder button will turn orange, and your cur-

sor will turn from the obligatory arrow to a cross.

3. Go to the Perspective view. On the Home Grid, right-click and drag the mouse in
any direction to begin the radius of the cylinder. Drag the mouse until it makes a
circle, as shown in the top left graphic, and release the right mouse button. As soon
as you release the button, you’ll notice that as you move the mouse up or down, Max
will pull the circle into a cylinder. Settle on a height for the cylinder and right-click
to create the cylinder, as shown in the bottom left graphic. Don’t worry about the size
of the tube; we will modify it in the following steps to turn this cylinder into the top
hanging bar for the mobile. Any size cylinder is fine for right now.

4. With the cylinder still selected in the Perspective panel, click the Modify tab () in
the Command panel to bring up all the nifty tools you can use to modify objects in
Max. You will rename the cylinder and size it to be a bar for the mobile. At the top of
the panel, you’ll notice a text box with Cylinder01 and a colored square next to it, as
shown in Figure 2.5. The color swatch is the Object Color, and it helps you organize
your elements in a scene. The color is easily changed by clicking on the swatch and

simply choosing another color from the window that pops up (as seen in Figure 2.6).
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This color is not necessarily the color your object will render in the final output

of your animation (for more on rendering in Max, see Chapter 11, “3ds Max :
o o» , . . . [ Cylindertt |
Rendering”). We’re not too interested in the color of the bar right now, so
you can leave the cylinder the way it is, or you can change it—whatever floats
your boat. Figure 2.5
. You do need to change the name of the cylinder, however. Click in the text box and :Irl‘:\m(;f:lytzacﬁlnge
change it from Cylinder01 to Main Parent. This name signifies that the cylinder will the name of the
be the top bar of the mobile and the top parent to the rest of the objects in the scene. selected object and

. : «rye C . Lo . coloritin the scene.
For more on hierarchies, see the “Hierarchies” section earlier in this chapter.

. You need to size the cylinder (Main Parent) to make it a bar. Under [t RIX
the Parameters heading in the Modify panel, you’ll notice a handful o
of parameters for Main Parent, as shown in Figure 2.7. If you don’t ml
see anything there, make sure the cylinder is selected. The Modify 1

. . . EEEEE
panel will display the parameters for the selected object only. To adjust | cusom o
the parameters for the bar, you can type values directly into the ENEEEEEEEEEEEEN
appropriate boxes. You can also use the Up and Down arrows on A, || [ B ] Y
the right either by clicking on the arrows or by clicking and drag- P st G [ x| s
ging up or down on the arrows. Change the Radius to 1 unit, Height  Figure 2.6

to 100 units, and Height Segments to 1 (as shown in Figure 2.7). The Object Color helps you organize the scene
by letting you assign colors to your objects.

o

asic Colars: & 3ds Max palette AutoCAD ACI palette

RN

Your cylinder should look like a bar, as shown here. For a quick
explanation of the other cylinder parameters, see the following note.

Main Parent |
Wowdiier List -

w0 8 |
[ Pommeters ]
Radus [T0 3/
Height, [TO00 3|
Height Segments: [T 2|
Cap Segments: [T =)
Sides: [T5 4|
¥ Smaoth
™ Slice On
Slice From 00| 2]
SiceTo 00 2]
J¥ Generate Mapping Coords.
I™ ReskWorld Map Size

Figure2.7
The parameters of a
selected object (in
this case the Main
Parent cylinder) can
be changed to suit
your needs.
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NAMING OBJECTS AND KEEPING THE SCENE ORGANIZED

In 3ds Max, and in any CG package, it is incredibly important to keep things organized and as
clean as possible. From personal experience, | hate to pick up a scene from a colleague and
waste tons of time trying to figure out exactly what is in their scene. Many professional stu-
dios have strict naming procedures and conventions to minimize the confusion their artists
may have when working in a pipeline—meaning that many artists will touch the same digital
files and assets through a production. Even if you are the only person who will ever see the
scene in Mayx, it is still an incredibly good idea to name and organize your objects. Get into
the habit of naming your objects and keeping a clean scene. You will waste a lot of time if
you don‘t—not to mention the dirty looks you'll get from other artists handling your clut-

tered scenes.

Every object in Max will have parameters that define it geometrically in the scene. The exact
parameters that are available for editing depend on the object that is being edited. For this
cylinder, for example, you've already seen what the Radius and Height parameters do. The
Height Segments, Cap Segments, and Sides parameters basically determine how many poly-
gons are used to define the shape, and hence how smooth it appears. Because the bar will
not bend, you do not need extra polygons along the length. Therefore, the Height Segment
is changed from the default of 5 to 1.

Positioning the Bar

Now you need to position the first bar, and then create copies for the other bars of the

mobile, as shown in the following steps:

1. Click the Select and Rotate icon (@)—we’ﬂ call it the Rotate tool from now on—in
the main toolbar running just below the Menu Bar. (You can also use the hotkey E
to enable Select and Rotate.) Click on the Main Parent cylinder to select it and enable
the Rotate tool. Notice the Rotate gizmo appears at the base of the cylinder.

2. You can click and drag on one of the axes to rotate the cylinder in that axis. For our

needs, click on the Y-axis rotate handle, which is the green circle, and drag the mouse
to rotate the cylinder to the right of the screen as shown in Figure 2.8. The green Y-axis
handle turns yellow when you select it. The active axis handle on any given gizmo is
yellow.

3. The bar needs to be rotated a perfect 90 degrees, and that is usually difficult to do by

hand using the gizmo. Look at the bottom left of the Max UI, and you will see the ori-
entation of the bar in three text boxes called the Transform Type-In boxes. You can
enter a value of 90 in the Y-axis Transform Type-In box to set the bar to exactly 90

degrees, as shown in Figure 2.9.
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Figure 2.8 Figure 2.9
The Rotate gizmo allows you to rotate the selected object. Set the rotation to exactly 90 degrees in the Y-axis in

the Transform Type-In box.

Copying the Bar

In the next steps, you will copy the bar to make the other bars. Because the bar is already
the size and orientation we need, it’ll be much faster to copy three more bars and place
them. Copying objects in Max is actually quite easy; just follow these steps:

1. Click the Select and Move Tool icon ()—we’ll call it the Move tool from now
on—and select the bar. You can also invoke the Move tool with the hotkey W.

2. With the bar selected, hold down the Shift key and move the bar down in the Z-axis.

A second copy of the bar will form: move it down in the Z-axis with your cursor. As
soon as you release the mouse button, the Clone Options window will ask you what
kind of copy you want to make (Figure 2.10). We will cover the different types of
copies and what they mean in Chapter 4, “Modeling in 3ds Max: Part I.” Can you
feel the anticipation?

Clone Options E‘ E\

Object LCantrafler
% Copy & Copy
£ Instance £ Instance
" Reference

Mumber of Copies: [3 ﬂ
Name: |Parentdl

oK ‘ Cancel |

Figure 2.10

The Clone Options
window asks you the
type and number of
copies to make.

3. In the Clone Options window (Figure 2.10), keep the Copy button checked, enter 3 for
the Number of Copies, and change the Name to Parent01. Click OK. Max will create
three copies for you and position them down in the Z-axis the same amount you moved
the original clone while you had the Shift key pressed. How’s that for swanky?

. We'll keep all the bars in the Z-axis for simplicity’s sake. After all, this is your first Max
animation; there’s plenty of time for confusion later. You’ll need to use the Move
tool to position the lower bars as shown in Figure 2.11; just don’t move the bars off
the Z-axis by moving any of them in the Y-axis.

Try to position the bars so that the second bar’s center lines up with the left end of the

top bar. The third bar’s center should be lined up with the top bar’s right end. The fourth
bar can line up with the top bar. Each level of the bars should be about five units down in

the Z-axis from the last bar. Now you’re ready to make the hanging objects.

Creating the Mobile’s Objects

What kind of mobile has only four sticks hanging on a string? You’ll have to make some

objects to hang from the ends of the bars. These objects will be simple shapes you can cre-

ate with the following steps:

1. Activate the Front viewport by clicking inside it. Maximize that viewport with the
Maximize Viewport Toggle icon () in the bottom-right corner of the Max UL
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Figure 2.11
Position the bars for
the mobile.

2. In the Command panel, click the Create tab and then click the Shapes button () to
display the creation options for various shapes. The Splines option should be shown
in the Object Type pull-down menu, as shown in Figure 2.12.

3. Let’s start with a circle. Click the Circle button. Your cursor will turn to a cross as it
did when you created the cylinder. This time, expand the Keyboard Entry rollout.
Enter a value of 20 for the Radius under the Keyboard Entry rollout in the Create
panel, as you can see in Figure 2.13. Click the Create button and a circle with radius
20 will appear at the origin. This is a way to make objects with precise dimensions,
as opposed to clicking and dragging as you did to create the cylinder.

VIEWPORT MODES

In Shaded mode, you see the objects in your scene as

solid objects. This is the default mode for all the max Smoath + Highlights
Wiireframe
Perspective viewports, but not for the Modeling view- Other Smoath
. . . Edged Faces Facets + Highlights
ports such as the Front view. To switch from one view Transparency Facsts

. . . . Flat
mode to another, right-click on the viewport name in Shew Grid Hiddden Ling
Show Background
the upper-left corner of the viewport. A context Show Safie Frame
Show Statistics

Lit wireframes
Bounding Box
menu appear will appear, as shown here. vewport Clpping
You can select the view mode for that viewport by oo
selecting it from the context menu. Other display Unido

modes, aside from Smooth + Highlights and Wireframe, —

Configure...

are listed under the Other selection of the menu.



4. The circle is created with the name Circle01, which is fine, so

there is no need to change its name. Use the Move tool to posi-
tion it under the second bar, lining up its center with the left end
of the second bar as shown in Figure 2.14. Splines, as with the cir-
cle you just created, are not renderable shapes by default. This
means they will not render when you output your scene unless
you specify otherwise. The circle will be displayed as a wireframe,
even when the viewport is in Smooth + Highlights mode (aka
Shaded mode; i.e., when objects are shown as solid in the view-
port). For more on display modes in viewports, see Chapter 2
and the following brief sidebar.

Spline shapes, such as our lovely circle, are just curves that first

need to be given a surface to be able to render as solid objects. To

make the circle solid, you will extrude it:

1.

Select the Circle01 object (the circle) and click the Modify tab
() in the Command panel. Under the Circle01 name text
box, click on the Modifier List pull-down menu to access the
tons of modifiers you can add to the circle (Figure 2.15). Under
the Object-Space Modifiers heading, select Extrude.

In the box below the Modifier List pulldown menu, there is a new
entry called Extrude that sits above the existing Circle entry for
the selected Circle01 object. This box is called the Modifier Stack
and is shown in Figure 2.16. The Modifier Stack displays all the
modifiers that are contributing to the selected object, in this case
the circle. The Circle modifier entry holds the original parameters
of Circle01 while the new Extrude modifier entry holds the
parameters for the extrusion you just applied to the circle. The
circle now has a surface and is solid in the Perspective viewport
(Figure 2.17).
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Creating spline-
based shapes
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Under the Keyboard
Entry heading, you
can enter the exact
radius to use for the
circle.

In 3ds Max 9, a flat object may display with one side black, whereas previous versions of 3ds

Max displayed flat objects properly. This is due to Backface Culling, which is a display opti-

mization toggle that is now turned off by default in 3ds Max 9. If you notice that one side of

your flat object turns black, don't fret. Simply select the object and go to the Display tab of

the Command panel (). Scroll down to the bottom of the panel under the Display Prop-

erties rollout and click to toggle on Backface Cull.

In the Modifier Stack, click the Extrude entry to bring up its parameters. Play with the

Amount parameter to give the circle extrusion some depth and make a cylinder.

Figure 2.14
Position the
circle under the
second bar.
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4. Let’s go off topic just for a second to learn something a bit more general about Max.
Go into Wireframe View mode in your Perspective window by right-clicking on the
Perspective viewport name in the upper-left corner and selecting Wireframe from the
context menu (you may also press F3). Make sure you right-click on the viewport
name; right-clicking elsewhere in the viewport will bring up the Quad menu (which
is explained in Chapter 3). Now that you see the wireframe of the extruded circle,
change the Segments of the Extrude modifier to see what happens. Figure 2.18 shows
the extruded circle with Segments of 1 on the left, and Segments of 4 on the right.
You’ll see that there are more geometry divisions (called subdivisions) which make
the object smoother lengthwise. Because you don’t need to bend this extruded cylin-
der, you do not need extra subdivisions along the length, so set the Segments back
down to 1.

e

Use Fivot Points

Selection Modifiers
Mesh Select
Patch Select
SplineSelect
Poly Select
Yol Select
‘WORLD-5PACE MODIFIE
Camera Map [wWSk)
Displace Mesh [w/SM]

CirckelT [
Modifier List hd

Extiude
Circle

Hair and Fur [WSh]

MapScaler [WSH)

PatchDeform [wShi]

PathDefom [wSH]

Paint Cache [W5h)

Subdivide [W5M)

Suiface Mapper [WSM)]

SuwifDeform WSk -
DBJECT-SPACE MODIFIE

Affect Region

Attribute Holder

Bend

Bevel

Bevel Profile

Camera Map

Cap Holss

Clath

CrassSection

Deletetesh

DeletePatch

DeleteS pline:

Disp Approx

Displace

Edit Mesh

Edit Marmals

Edit Patch

Edit Paly

Edit Spline

Extude:

Face Extrude k

FFD 2u2x2

FFD 3x3x3

FFD 4xdxd

FFDbox)

FFD(eyl]

| |_Filet/Chante: |
d

Figure 2.15 Figure 2.16 Figure 2.17

The Modifier List The Modifier Stack The circle is now a flat disc!
shows off the
Extrude modifier
you just applied.




JUMPING HEADLONG INTO ANIMATION 49

5. Back to the topic at hand, we need the circle to remain a flat disc, so set the Amount
t0 0.01 and keep the Segments at 1 as in the previous step.

6. Set the Perspective viewport back to Smooth + Highlights by right-clicking the view-
port name, which is Perspective, and selecting Smooth + Highlights from the menu.
You may also press F3 to toggle between the two display modes.

7. You should now see a flat solid disc as shown here.

Figure 2.18

The extruded cylin-
der with a Segments
value of 1 on the
left, and a Segments
of 4 on theright.
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The solid hexagon is
in place.
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Create a hexagon for the second shape. Go back to the Front viewport. In the Com-
mand panel, click the NGon button as shown here. In the Parameters heading, set the
Sides to 6 for a hexagon. An NGon is a polygon with N number of sides. In this case,
N is 6 to make a hexagon. In the Front viewport, click and drag to create the hexagon
to a radius of about 20.

In the same way you created the disc using an Extrusion modifier on the circle, make
a hexagon into a solid shape by adding an Extrusion modifier to it. Select the hexagon
(named NGon01). In the Modifier panel, click the Modifier List pull-down menu
and select Extrude (as seen in Figure 2.16). The NGon01 object will now have its own
Extrude modifier in the Modifier Stack.

Use the Move tool () to place the NGonO1 hexagon below and lined up with the
other end of the second bar. Figure 2.19 shows the solid NGon01 surface in position.

Create four more shapes and place them to line up under the ends of the remaining
bars as shown in Figure 2.20. You will need to create and extrude the remaining four
shapes all at about the same size (radius of 20). The following table shows you the
remaining shapes and what Object Type button to use to create them and what their
names will be in the scene. It’s important to keep the naming as printed here to avoid
any confusion when we begin to set up the hierarchies for animation:

MOBILE OBJECT CREATION TYPE OBJECT NAME

Square Use the Create Rectangle button Rectangle01
Star Use the Create Star button Star01
Triangle Use the Create NGon button with three sides Ngon02
Donut Use the Create Donut button Donut01
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You should already have created these first two shapes:

MOBILE OBJECT CREATION TYPE OBJECT NAME
Circle Used the Create Circle button Circle01
Hexagon Used the Create NGon button with six sides NGon01

If you are clicking and dragging to try to create a shape in the Perspective viewport and noth-
ing happens, you will need to switch to one of the Orthographic views. In this Mobile exam-

ple, make sure to create all the shapes in the Front viewport for simplicity’s sake.

There you have it— a completed mobile model ready to set up and animate. The next
sections of the chapter will take you through setting these objects up for animation in
hierarchies so that when one bar rotates, its shapes and any bars beneath it also rotate with
it. Go put your feet up and watch something dumb on TV for a little while; you’ve earned
a break. It’s actually important to take a break at this point, and make sure what you’ve
gone through makes some sense. Feel free to go back and redo the exercise in part or in
whole. In the next section, we will tackle hierarchies and setting up the mobile objects to
animate properly.

Save your progress, making sure to version up so that you don’t overwrite any previous
scene files you might need later. You can check your work against the Mobile_v01.max
scene file in the Mobile\Scenes folder on the CD.

Figure 2.20

The shapes are now
in position for the
mobile.
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Figure 2.21
Create three
lined-up boxes.

Setting Up the Hierarchy

Before we continue with the next step in the Mobile exercise, let’s take a look at hierar-

chies in action. Here is a quick introduction to how hierarchies work.

Parent and Child Objects

In the following steps, we will create a hierarchy of a few boxes to see how the relationship

works when parents move, taking their children with them, and how children can move

independently under their parents.

1.

In a new scene, in the Create panel, click Box to create a new box. Click and drag in
the Front viewport and draw out a box. Notice that when you drag the first time, a flat
box is created. When you are happy with the size of the rectangle, click once and drag
to “pull out” the third dimension of the box to give it depth. Click again when you are
happy with the 3D box, and Max will create it. Your cursor will still be active in the
Create Box tool. Click and drag to create two more boxes of approximately the same
size to the right of the first box, as shown in Figure 2.21.

You need to set up a hierarchy so that the box on the right is a child of the box in the
middle, which in turn is a child of the box on the left, like a row of ducks. In the main
toolbar across the top of the UL, click the Select and Link tool (). The Select and
Link tool works upward, meaning you select the bottom of the hierarchy and work
your way up. In either the Front or Perspective viewports, click the box on the right
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and drag the mouse over to the box in the middle. A dashed line and a cursor will
change while you do this, as shown in the following graphic. When you release the
mouse button, the two boxes will flash a white outline. This indicates that the link
worked. The box on the right is now a child of the box in the middle.

3. Click on the Move tool () and select the middle box. Move it around in the view-
port, and the box on the right (the child) will now follow as shown in the following
graphic. Click on the child box on the right, and move it. Notice the child can move
independently of its parent (the box in the middle).

4, Click the Select and Link tool () again. This time click on the box in the middle
and drag to the box on the left. Select and move the box on the left, and all the boxes
will follow. Now let’s set a few keyframes on these boxes to get our juices flowing.

Setting Keyframe

The Time slider is at the bottom of the screen, as shown in Figure 2.22. The Time slider is
used to change your position in time, counted in frames. As you read in the previous chap-
ter, frames are the common increment for denoting time in an animation. You’ll read
more about the Time slider in the next chapter.

Figure 2.22

The Time slider allows
you to change your
position in time and
scrub your animation.
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Set key

ko Key

Se

You can click and drag the horizontal bar to change the frame in your animation on
the fly. This is called scrubbing animation. The bar displays the current frame/end frame
(it should read 0/100 before you click and drag it). Click and drag the slider to the left so
your current frame is 0. Now, in the lower-right corner of the UI, click the Auto Key but-
ton, as shown in the following graphic. Both the Auto Key button and the Time slider will
turn red. This means that any movement in the objects in your scene will be recorded as
animation. How exciting!

Move the Time slider to the right to frame 20. Select the box on the left (the top parent)
and move it across the Front viewport to the left along the X-axis. Next, click and move
the middle box down in the Y-axis in the viewport, as shown here.

Now scrub the timeline between 0 and 20, and you will see your animation. Even
though you did not set any keyframes on the box to the right, it follows along with both
the left box and the middle box, doing a combination of their moves. The middle box
goes with its parent, the left box, and its own animation, sliding down the viewport in
the Y-axis. This is a simple hierarchy showing you how the relationships between objects
build animation. You will use the same theory to build the animation for the Mobile
exercise.

Hierarchies for the Mobile

Let’s start with a simple hierarchy scheme much like the Boxes exercise. Start with your
own Mobile scene, or load up the Mobile_v01.max scene file in the Mobile\Scenes folder
on the CD. You will create the hierarchies for animation of the mobile using the following
steps:

1. Remember, the Select and Link tool works from
the children up the hierarchy to the top parent.
You will link the shapes to their respective bars
up the mobile. Click the Select and Link tool
() and then select the triangle. Drag the cur-
sor to its bar, as shown here. The triangle is now
linked to the bar above it.

2. With the Select and Link tool still active, click
and drag from the donut shape to the bar above
it, as shown.
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3. With the Select and Link tool, click and drag from the bot-
tom bar that holds the triangle and donut to the square
shape above it, as shown here. The bar is hanging from that
square as if this were a real mobile, so you would link it as
such. If you want to check your work, select and move the
square and the bar. The shapes beneath it will move with
the square. Just make sure to press Ctrl+Z to undo any
moves you made to check the linking.

4. Now you just need to use the same steps to link the rest of
the mobile:

a. Click and drag with the Select and Link tool from the
square to the bar above it.

b. Link from the star to its bar.

c. Link from the bar above the star and square to the top
bar, as shown.

d. Link from the hexagon to its bar.
e. Link from the circle to its bar.

f. Link from the bar above the circle and hexagon to the
top bar, as shown.

You can refer to Figure 2.23 for a diagram of the linking

order. It doesn’t matter in what order you link the pieces, as
long as you link from the bottom pieces up the chain.

Pivot Points

Now you’ve linked all the pieces of the mobile and cre-
ated your first animation hierarchy. It’s time to rotate
parts of the mobile and test your handy work. This will
be the last step before you animate the mobile. To test
the mobile, select the bottom bar and rotate it on the
Z-axis in either direction. Figure 2.24 shows the rota-
tion of the bottom bar. Notice that the Rotate gizmo is
at one end of the bar and not in the middle. You should
also notice how the bar (along with the triangle and

donut) is rotating around the end of the bar, although
it should rotate in the middle, where the string would
be hanging it from the square right above it.
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Figure 2.25
The Hierarchy panel

Bk
Rra—
K| Linkio |

Figure 2.23 Figure 2.24
The linking order determines the hierarchy of the The bottom bar is rotating around one end
mobile. instead of the middle.

Your results might be slightly different from what is shown here. Your bar might not
rotate around the same end or it might rotate somewhere else along the cylinder. This is
perfectly normal. The important thing is where the pivot point of the object is—and that
pivot should be in the middle of the bar.

Simply put, the pivot point of an object in Max is the point about which it rotates. It is
also the point on the object that defines the point in coordinate space where the object
resides.

Because the pivot of the bottom bar is not in the middle of the bar, you will have to
move the pivot to the middle. To do so, follow these steps:

1. Use Ctrl+Z to undo any rotations you have already put on the bottom bar. Click the
Move tool (.) or press the hotkey W for the Move tool, and select the bottom bar if
it is not currently selected. In the Command panel, switch to the Hierarchy panel, as
shown in Figure 2.25, by pressing the Hierarchy Panel tab (H).

2. At the top of the Hierarchy panel, make sure
the Pivot button is active and then click the
Affect Pivot Only button to activate it (the
button will turn purple). This will tell Max to
move only the pivot point of the currently
selected object and not to move the entire
object. Your gizmo icon will change, as

shown here.
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3. Click on the X-axis Move handle (the small red arrow inside the
larger outline of an arrow) and move the pivot along the length of
the bar to the middle of the bar, as shown here.

4. In the Hierarchy panel, click the Affect Pivot Only button again to
turn it off. Your cursor will return to the normal Move Tool gizmo.
Select the Rotate tool from the main toolbar () and rotate the
bottom bar again. It will now rotate around the middle of the bar
as it should, with the triangle and donut in tow, as shown in
Figure 2.26.

5. To make sure the pivot points are all in the middle of the respective
bars, check the other bars in the mobile. If not, use the previous
steps to relocate the pivots to their proper places.

You can check your work against the Mobile_v03.max scene file in . .--.‘
the Mobile\Scenes folder on the CD. Once the pivot points are all
placed properly on the mobile’s bars, you are ready to animate. \
Grab a juice box; you deserve it! =

Ready, Set, Animate!

In this animation, we’ll rotate only the bars of the mobile. Don’t worry
about rotating or animating the shapes for now. We will pick this

exercise back up in Chapter 8, “Introduction to Animation,” for

Figure 2.26
further study. Figure 2.26
. . The bottom bar now
You can use your own file, or you can load the Mobile_v03.max scene file in the rotates properly.

Mobile\Scenes folder on the CD. In this file, the mobile is already linked properly for this
animation and all the pivots are placed at the middle of each bar. To animate the mobile,

follow these steps:
1. Scrub the Time slider to 0. Turn on the Auto Keyframe feature by clicking the Auto Auto Keyl | Se
Key button, which is shown here. Both the Auto Key button and the Time slider will b SetKep| ™
turn red.

2. Move the Time slider to frame 50. Click the Rotate tool (or press the hotkey E for the
Rotate tool), and select and rotate the bottom bar (which will also rotate the triangle
and donut shapes beneath it). You can rotate the bar in either direction on the Z-axis,
as shown in Figure 2.27. Give it a few full rotations all the way around. Don’t be shy.

3. You can scrub the animation to check it out. The bottom bar and its shapes should be
spinning. Make sure you go back to frame 50 in the Time slider. With the Rotate tool
still active, select the second bar from the bottom (the bar with the square and the star
shapes), and rotate it in either direction in the Z-axis. Figure 2.28 shows how the bot-
tom bar follows along.
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Figure 2.27 Figure 2.28
Rotate the bottom bar with gusto! Rotate the second bar and the bottom
bar follows.

4. While still at frame 50, select the third bar from the bottom (the bar with the circle
and the hexagon) and rotate it in either direction on the Z-axis. The circle and hexa-
gon rotate with the bar, as shown here.

5. With the Rotate tool, select the top bar
and rotate it in either direction on the
Z-axis. The entire mobile will rotate
along with it, because the top bar is
the top parent of this hierarchy
(Figure 2.29).

Scrub your animation, and you’ll see that the mobile is in full swing! The bars rotate
and carry with them the shapes and bars beneath them, according to the previously set
hierarchy. If your shapes or child bars are not rotating with their parent bars, check your
hierarchies or redo that portion of the exercise.

You may have noticed that this exercise asked you not to animate the rotation of the shapes
linked under the bars. If you animate the shapes under the bars to rotate, you will probably
get some strange results when you play back the animation. The shapes and some of the
bars linked below the animated shapes will not rotate properly. To avoid overloading you
with information, this stage of this exercise is specifically intended to animate only the bars.
We will revisit this exercise to learn how to properly animate the shapes and the bars in
Chapter 8.



Summary

Understanding the underlying technique used here is important, so doing the exercise
more than once is not a bad idea. These things can be frustrating, so take it easy and when
you get confused or stuck, back up and try again.

In this chapter, you learned how project management and file workflow help you keep
things organized. You learned how to navigate the User Interface to create and manipulate
objects in the viewports. You learned about hierarchies and how to link objects together to
create a hierarchy useful for our mobile animation. Finally, you learned how pivot points
are used, and we also learned how to create animation using the Auto Key function.

SUMMARY 59

Figure 2.29

The whole mobile
rotates with the
top bar.






CHAPTER 3

The 3ds Max Interface

]%/I/S (}hap LLET explains the interface and the commonly used windows and
panels. You already mucked about in the UI when you built your mobile in the previous
chapter. This chapter will go into more depth regarding some of the tasks you performed,
and it will give you a layout of where things are and what they do. Furthermore, we’ll take
alook at the commonly used windows and panels in Max and see how to operate them.

You can use this chapter as a reference as you work through the rest of this book. As
you progress, you might want to check back here to bone up on some of the information.
It’s important to be in front of your computer when you check out this chapter, so you
can try things out as we discuss them in the book.

Topics in this chapter include:

Screen Layout

Command Panel

Controls at the Bottom of the Ul
Navigation Controls

Layer Editor

Schematic View




62

CHAPTER 3: THE 3DS MAX INTERFACE

What Am | Looking At?

When you start up Max, you will be looking at a screen full of buttons, icons, menus, and
panels. Although it may seem that there is no end to the switches and levers in Max, you’ll
be able to master the UI with experience. The more you use Max to create, the more com-
fortable you’ll become with the UT and all of its nuances. Before you know it, the UI will
be a nonissue for you—just give it time.

As with many other 3d applications, any command or tool can be accessed using sev-
eral different ways. For example, you can access some tools through the Command panel,
the Menu Bar, hotkeys, or context menus.

With so many different ways to perform any single function, how can you keep it all
straight? Have a function or tool in several different places may seem like overload, but
ultimately it gives users the most freedom to discover their preferred workflow. You may
prefer to work mostly through the Command panel; others may find the Menu Bar easier
to use. In either case, it’s important to first experience the most common way to use Max,
and then branch out and find your own. In this book, we will present the most obvious
way to access a function first and give you alternative ways (such as hotkeys) later when
you access that feature again and again.

Having said that, don’t get too hung up on all the information you’re about to be
loaded with in this chapter. It’s best to peruse this chapter at your own pace in front of
your PC. Don’t worry about memorizing all the information on all the buttons and pan-
els. While you work on the exercises throughout this book, you’ll find short descriptions
of the UI elements you use when they first come up. You can always refer back to this
chapter for a more thorough explanation or to brush up whenever you need.

Your first read through of this chapter should be to become familiar with and gain a
sense of where everything is and how everything works. Experience and only experience
will really show you how the tools work best; this chapter just shows you where they are.

If you skipped the previous chapter, make sure to go back to Chapter 2, “Your First 3ds
Max Animation,” and read the “The Max Interface” section for a run-through of how to
work in Max’s UL In this chapter, you will find a fairly comprehensive explanation of
Max’s Ul to build on what you already learned in the last chapter.

Screen Layout

Let’s take a quick look at how the screen is laid out. Figure 3.1 shows the initial Max
screen.

The Menu Bar is across the top of the Max U], just as with many other applications.
Here you can access tons of features to help you with your scene creation and manipula-
tion. Right under the Menu Bar is the main toolbar, which contains the most often
accessed tool icons. Everything from Undo to Render is in the main toolbar for easy

access.
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Running down the right side of the Max Ul is the Command panel. Object creation
and manipulation tools are gathered here for your access. The Command panel, as you
discovered in the previous chapter, is divided into tabs. Fach tab has its own specific panel
of tools, ranging from Create to Utilities.

The meat of the Ul is in the viewports. These ports give you access to Max’s 3d space
through orthographic and perspective views. These viewports are where you do the bulk
of your work, of course. By using mouse and key combinations, as you saw in the previous
chapter, you can navigate through 3d space and around your scenes quite easily.

Running across the bottom of the Ul are the tools for changing time values (such as the
Time slider, which you experienced in the previous chapter), adjusting your panel views,
and animating.

Each of these Ul sections is explained in more detail in the following pages with a
breakdown of the major components.

The Menu Bar

If you’ve ever played with a computer, you should be familiar with the layout of Menu Bars,
so let’s cut the chit chat. Here is a rundown of what to expect in each of the menus shown
in Figure 3.2. Feel free to click along with the text to see for yourself what is in each menu.

Figure 3.1
The default Max
screen
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Figure 3.2
The Menu Bar

© Untitled - Autodesk 3ds Max 9 - Not for Resale - Display : Direct 3D
File Edit Tools Group Yiews Creaste Modifiers reactor  Animation  Graph Editors  Rendering  Customize  MAXScript Help

File Menu—Here you will find the familiar commands for file management. Com-
mands for creating, opening, and saving scenes; importing/exporting outside formats;
setting project folders; viewing images; displaying/changing scene properties; and
exiting.

Edit Menu—This contains the commands for editing and selecting objects in your
scene. This is one of the areas where you will find the Undo/Redo functions, as well as
easy selection methods (such as Select All). Under the Select By submenu heading in
the Edit menu, you can select objects in the scene using a certain criteria, such as by
their color or name.

Tools—This menu is where tools to manipulate your objects are located, such as Mir-
ror or Align. Many of these tools and functions are found on the main toolbar and
also found in the Command panels. You’ll see how several of these tools operate in
the coming chapters.

Group—Grouping lets you combine two or more objects into a single grouped object.
Groups can be open/closed to access objects inside the group. You can also perma-
nently break up the group by ungrouping or exploding (dissolves all nested groups).

Views—Options to set up and control viewports. From here, for example, you can
disable the view of your gizmos in the viewports or toggle your home grids on and off.

Create—This menu gives tools for creating objects and is very extensive with many
submenus. Everything that you would create for your 3d scene is found here. Some
of the objects you created in the previous chapter for your mobile can be created
through this menu as well as the Command panel’s Create panel, which you used.

All the main menus are broken up into 15 categories. The main ones we will be using
in this book are Standard Primitive, Extended Primitives, Shapes, Helpers, Lights,
Camera and Particles.

Modifiers—A modifier is a type of Max object that controls and changes the basic
structure of objects. Modifiers are used for modeling, animating, and adding special
effects to objects. Through the Modifier menu you can apply modifiers to selected
objects in the scene, though once applied, Modifiers are edited through the Modify
panel.

Reactor—This is a plug-in for Max and allows you to create complex dynamics such
as cloth and fluid simulation, and soft body dynamics. You will be introduced to reac-
tor in Chapter 12, “Particles and Dynamics.”
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Animation—This menu has features for animation, constraints, controllers, and
Inverse Kinematics (IK). IK is used for character animation.

Graph Editors—These are floating windows for managing a scene, hierarchy, and
animation. Graph Editors give you access to scene components in graphical layout
for easy use. Everything from nodes (a node represents an object in Max) to anima-
tion curves are displayed. Animation curves are animation expressed in mathematical
graphs. It sounds harder than it is. You’ll see plenty of curves later in the book.

Rendering—These commands are for scene rendering, setting up an environment
and render effects, accessing video post for in-program compositing, and using a
RAM player.

Customize—This menu is for all things relating to user interface customization. This
book will, for the most part, use the default layout for the Max U], as that is most uni-
versal for the readers. Once you get a feeling for Max and are more comfortable with

it, you’ll find yourself customizing the UT to your tastes.

MAXScript—These are commands for working with MaxScript, which is a scripting
language for 3ds Max. MaxScript allows you to automate certain functions and pro-
gram parts of your scene as needed. MaxScript will not be covered in this book as it is

an advanced feature set.

Help—This provides access to online references, tutorials, and online support, and

perhaps the most important menu in the program.

Main Toolbar

The main toolbar contains the tools most commonly used in Max conveniently located at
the top of the interface. (Figure 3.3) The toolbar can be rearranged as a floating pallet or
docked on the bottom, left, or right side of the interface. To do this, place your cursor to
the far left side of the toolbar over the embossed vertical line. An icon of white boxes will
appear next to your cursor. Simply click and drag to create a floating toolbar, or drag it to
a side of the UI to dock it. You can also right-click on the embossed vertical line for a pop-
up window, giving you options for docking and floating the toolbar, as seen in Figure 3.4.
All palettes and bars in the Max interface can be rearranged like this.

Coordinate
Systems
Transform Selection Set
Linking/Hierarchy Tools Manipulator  Editor/Display ~ Mirror Material Editor
‘ I_l_I Figure 3.3
—_ - The main toolbar

- g;]. # ‘-_:._,3 % o | {1 Bl P ] I% ma “?-lll 23 I'aﬁ;;_'-- ul
| [ [
Undo/Redo Selection Tools Pivot Point Snap Tools Align  Graph Editors Rendering
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Figure 3.4
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If your screen does not show all the icons you see in Figure 3.3, don’t panic. Your dis-
play is probably set to a lower resolution than the width of the toolbar. In this case, you
can drag the toolbar left and right to expose the missing end of the toolbar. Place your
cursor over an empty part of the toolbar (not on an icon) and it will turn into a hand icon,
as seen on the right of the graphic here. Click and drag the toolbar as needed.

=S

The icons for the main toolbar are as shown in the following tables. You should use this
as a reference while you use this book; you don’t need to memorize everything here. For
the most part, you will learn tools and functions in Max as you come across them in your
work, so trying to memorize all the icons and their functions will just drive you nutty.
Grab your mouse and click along with us to get a feel for the icons. Some icons, character-
ized by the small triangle in the lower-right corner have flyouts. Flyouts are additional
options for the tool that appear as a context menu of new icons when you click and hold
the icon, as shown here for the Scale tool.

Undo/Redo Icons

Undo and Redo are extremely useful in Max. You will find yourself painted into a corner
many times—especially when you are first starting out—and Undo will let you back out of
those corners. The icons are as follows:

ICON NAME FUNCTION

o Option+Undo Reverses the effect of the last action. Right-clicking the Undo
button shows a list of the previous actions. You must select a
continuous selection; you cannot skip over any items in the list.

y Option+Redo Cancels the last Undo. Right-clicking the Redo button shows a
list of the previous actions. You must select a continuous selec-
tion; you cannot skip over any items in the list.

Linking and Hierarchy Icons

Linking and Hierarchy Tools are used to parent objects for animation, as you saw with
the Mobile exercise in Chapter 2, “Your First 3ds Max Animation.” The icons are
listed here:

ICON NAME FUNCTION

Q%g Select and Link Allows you to create a hierarchical link of child and parent
between objects.

E-_}E‘ Select and UnLink Allows you to remove the hierarchical link of child and parent
between objects.

% Select and Bind to Allows you to bind an object to a space warp effect (like gravity,
Space Warp wind, or displace).
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Selection tools allow you to select objects in a scene using different methods. The icons are

listed here:

ICON

NAME

FUNCTION

Selection Filter List

Select Object

Select By Name

Select Region flyout

Window/Crossing
Selection toggle

Transformation Tools Icons

Allows you to screen out certain objects that can be selected.
For example, if you choose geometry from the list, you will not
be able to select anything other than geometry. This is particu-
larly helpful when you have a very crowded scene. You can also
create combination filters such as cameras and lights together.

Allows the selection of any objects in your 3d scene.

Allows you to select an object from a list within the Select Objects
dialog box, shown in Figure 3.5. The list contains objects cur-

rently in your scene and has filters for easy selection.

Gives you different ways to select objects by defining a region
by clicking and dragging in a viewport. The default is rectangle
selection. There are five region selection methods Rectangle,
Circular, Fence, Lasso, and Paint. These methods are similar to

Photoshop’s Marquee Selection tool and Lasso tool.

This tool is probably one of the most overlooked and least used
tools, but it's a very useful tool in the toolbar. It switches between
window and crossing modes when you select by region. If you
are in Window mode, it will select only objects that are entirely
inside the windows region. In the default Crossing mode, you
will also select objects that are touching the edge of the region.
This tool will also work when you are selecting polygons in

Sub-Object mode.

As you saw in the previous chapter, transformation tools move, rotate, and scale your

objects. The icons are listed here:

ICON

NAME

FUNCTION

<

L

E‘IJ = | | B Select and Scale tool

Select and Move

Select and Rotate

Selects and moves objects. For all the transform tools (Move,
Rotate, and Scale), you can click-drag a region box around the
object or objects to select them. You can also invoke this tool

with the W hotkey.

Selects and rotates objects. Click-drag a region
box around the object or objects to select. You
can also invoke this tool with the E hotkey.

This tool has a flyout with access to two other
scale tools. The default Scale tool is the Uniform
Scale tool (left icon), which allows you to scale
along all three axes evenly. The middle icon in
the flyout is the Non-uniform Scale tool, which
allows you to scale along the axis you choose.
The right icon is the Squash Scale tool, which is
a type of scale used mainly for the “squash and
stretch” style of animation found in cartoons.
When you are scaling down in one axis, it
scales up in the other two, and vice versa. You
can also invoke this tool with the R hotkey.

Figure 3.5
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Coordinate Systems, Center Pivots, and Manipulator Icons

As you saw in the first chapter, coordinate systems define the axes that you use. The icons
for this section of the main toolbar are listed here:

ICON NAME FUNCTION

Reference This list allows you to choose which coordinate system you want
Coordinate System to use. Coordinate Systems are covered in depth at the end of
Chapter 1, “Basic Concepts.”

Use Center flyout These tools allow you to determine the pivot point of an object
for its rotation and scale. By default, this is set to Use Pivot Point
Center and is perfectly adequate the vast majority of the time,
and it is used throughout this book as such. This icon has a fly-
out to give you options to relocate the center point of your
transformation tool. You can use it if you have multiple objects
selected.

e Select and Manipulate This tool allows you to edit the parameters of certain objects,
modifiers, and controllers by dragging manipulators in view-
ports. Manipulators are similar to the gizmos you've already
used. We will not cover manipulators in this book because they
are an advanced way to edit and use objects in Max.

Snapping Icons

Snapping functions are for more accurate placement of objects in your scene. When you
enable a Snap function while you move an object, for example, Max will “snap” the object
to points on the home grid or to other geometry in the scene. Because you can snap to
specific locations during creation and transformation of objects or sub-objects, Snaps give
you control when you’re creating, moving, rotating, and scaling objects.

There are several different types of Snaps; you can snap to a grid, pivot, or vertex. You
can turn Snaps on and off by clicking their icons in the main toolbar or by pressing the S
key while you are in the middle of a transform for an object. We will be using Snaps in the
following chapters. Right-clicking on the Snap functions will open the Options window.
In it, you can select exactly how you want to snap. Figure 3.6 shows the options for the
Snaps toggle.

© Grid and Snap Se... (2| C1/X] [l © Grid and Snap Se... [Z [C]X]

Snaps | Options | HomeGid | UserGids | Snops | Oplions | HomeGrid | LlserGrids |
[Standars "~ [ Gveride o7F |'M“’k‘3' ‘
[ Display 5 |
O] Giid Puints [T Grid Lines B s ]
AT Pt T3 Bounding Box G|
o1 [ = W Tesea Shap Preview Radiuz: |30 J[plxe\s]
Snap Fradius [30 2|ipiel)
+ [ Werer [@A I Endpaint _ =
O Edge/Segment  [A [ Midpaint Angle 20 %[/ Z
AT Face 7 I Center Face [Pl 100 2=
[~ Snap to frozen objects
Translation
Clear & [l' Use Axis Constraints W Display rubber band
Figure 3.6 Figure 3.7
The options for the Snap func- Right-clicking the Angle Snap
tions allow you to set how you or Percent Snap tool will open

want to snap your objects. the Snap’s options.
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ICON NAME FUNCTION
Q? 2D, 2.5D, and 3D The 2D Snap (the default top Icon) allows you to snap to the
Bl Snap toggle/flyout:  home or construction grid or to any shapes or geometry on
& . the grid.
@? The 2.5D Snap (middle Icon) allows you to snap to only vertices
’ or edges of an object.
The 3D Snap (bottom Icon) will snap to any geometry in 3D space.
& Angle Snap toggle Allows you to set the increment of rotation you want for rotat-
ing an object in a given axis.
9&'@ Percent Snap toggle  Allows you to define a set increment of scaling when you are
scaling an object. To set the increment you want to snap to,
right-click the icon to open the options, as shown in Figure 3.7.
Spinner Snap toggle  Spinners are the number values you adjust with little arrows as
seen in the icon itself. You will run into spinners constantly in
Max. Use the Spinner Snap function to set the increment you
want to increase or decrease.
Named Selection Sets Icons
Selection sets are a way to easily select several objects at once. To create a selection set,
simply select the objects you want to select together during your workflow, and then type
a name for the set in the Named Selection Sets field. That name will be added to the drop-
down menu so you can select all those objects in the set by simply selecting the name.
Later in this book, we will further explore selection sets.
ICON NAME FUNCTION
I~ =1 Named Selection sets To create a named selection set, select the objects for your
selection set and enter a name for that set.
% Named Selection This menu allows you to organize your selection sets and the
Sets dialog objects that are members of those sets. Click the plus (+) or
minus (-) to expand the object list for each set. The buttons
along the top allow you to create or delete sets as well as add
or remove objects. See Figure 3.8.
Figure 3.8
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Align and Mirror Icons

The Align and Mirror icons are next up in this main toolbar discussion. The Mirror func-

tion (Figure 3.9) allows you to mirror an object’s orientation. Click this button to bring

up the Mirror dialog box seen in Figure 3.9. In the dialog box, you can choose a mirror

axis and offset the mirror amount. You can either mirror the object or create a clone that

is mirrored by selecting the Copy option.

ICON NAME

FUNCTION

PN Mirror

& Align

Mirrors the selected object in the chosen axis. Can also copy a
mirror of the object.

The Align flyout gives you access to all the Align functions dis-
cussed in the following table. This Align icon is displayed by
default.

The Align flyout has several options. In essence, these Align tools allow you to line up

your object as discussed in the following table. Simply select the object you want to align,

click the appropriate Align Tool icon in the flyout, and then click the target object to

which the object is to be aligned. You will have a chance to see the Align and Mirror func-

tions in action in Chapter 4, “Modeling in 3ds Max: Part I,” as well as throughout the

book. Really, would we lie?

FUNCTION

ICON NAME
Align
e 9
gy Quick Align
* Normal Align
D Place Highlight
oo Align Camera
Align to View
=

Editing Window Icons

Once you click on the target object to align to, Max will open
the Align dialog box seen in Figure 3.10. From this window, you
can choose which axis to align your selected object as position,
rotation, or even scale.

This function lets you instantly align the position of the current
selection to that of a target object.

Align two objects based on the direction of the normal of a face
or selection on each object. A normal is an imaginary line that is
perpendicular to the surface of a geometry.

Enables you to align a light or object to another object so that
its highlight or reflection can be precisely positioned

Lets you align a camera to a selected face normal. A normal is an
imaginary line that is perpendicular to the surface of a geometry.

Lets you align an object with the current viewport.

Layers, the Curve Editor, and the Schematic View are editing and organizational tools in

Max. We will cover each of them later in this chapter. Their icons are explained in this table:

ICON NAME

FUNCTION

= Layer Manager

Curve Editor

Schematic View

Used to manage sets of objects in layers. Very useful for large
scenes and complicated setups.

Allows for the editing of animation by manipulating mathemati-
cal curves.

A node-based display of the objects in a scene allowing you to
edit parameters as well as hierarchies.
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The Mirror function The Align options allow you to dictate

how your objects are to be aligned.

The Material and Rendering Editors give you access to materials for shading and tex-
turing, as well as the options for rendering out your scene. These windows will be covered
later in this chapter, along with other commonly used windows and panels. Their icons
are as follows:

ICON NAME FUNCTION
@2 Material Editor Accesses materials to add to scene objects to give them their
o final look when rendered (also known as texturing or shading).
= Render Scene Creates renderings and saves them to files. The Render Scene
@ dialog box dialog box has multiple panels.

Quick Render Lets you render the scene using the current production render
o, (Production) settings without displaying the Render Scene dialog box. This

icon has a flyout icon as shown below.

Quick Render Creates an ActiveShade rendering in a floating window. This

o, (Active Shader) icon is a flyout of the Quick Render (Production) icon above.

Whoa! Did Ya Get All That?

That was a lot to take in. You will be exposed to most of these tools in the next few chapters,
and before long, using them will be second nature to you. There is, again, no need to
memorize all this material; you will find the tool icons you need as you need them in this
book’s exercises. This part of the book is perfect as a reference guide, so bookmark these
pages for easy access later.

The Command Panel

As you saw in the previous chapter, the Command panel is divided into tabs according to
function. You easily access several commands and functions through the different panels
that make a quick workflow in Max. Everything you need to create, manipulate, and ani-
mate objects can be found here.
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You can easily scroll up and down a panel to access tools that are not visible on the
screen because the panel is too long vertically. When you encounter a panel with more to
show, Max will display a thin vertical scroll bar on the right side, as seen here. Your cursor
will also turn into a hand cursor when you can click and drag the panel up and down. Try
it. It’s fun!

You will be exposed to more panels as you progress through this book. However, here
is a rundown of the Command Panel panels and what they do.

The Command Panel tabs are the following:

n
)
4

NAME FUNCTION

Create panel Create objects, lights, cameras, etc.

Modify panel Apply and edit modifiers to objects
Hierarchy panel Adjust hierarchy for objects, as well as adjust their pivots

Motion panel Access animation tools and functions

N
8

Display panel Access display options for scene objects

|I| Utilities panel

The function or toolset you need to access will determine which panel you need to

Access several functions of Max from motion capture utilities
to the asset browser

click. The division of panel tabs is very instinctive and easy to decipher.

Create Panel

The first panel, the Create panel, is used primarily for creating various objects for your
scene. There are seven categories for the kinds of objects you can create. The panels under
the Create panel are listed here:

ICON NAME FUNCTION
2 Geometry Create renderable objects, such as primitives or parametric
objects
A Shapes Create 2D lines or splines in various shapes
S Lights Max lights simulate real-world lights to illuminate objects in
= the scene
<o) Camera Create cameras to view and render your 3D scene
=Y Helpers Helper objects are aids to constructing a scene
a2 Space Warp Objects that deform the appearance of other objects
iy Systems The catch-all area where you will find functions, such as Bones

and Biped Animation tools, as well as lighting systems to simu-
late sun and daylight
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GEOMETRY
The Geometry category in the Create panel is responsible for renderable objects, also
known as primitives or parametric objects (i.e., an object whose parameters may be changed
at any time to adjust its original shape or appearance). The default is Standard Primitives.
Click on the drop-down window to access more object types, such as extended primitives,
compound objects, and particles.

When you created the mobile in the previous chapter, you made several shapes and
modified them. You can access many of these creation objects through the Create menu as
well (Figure 3.11).

SHAPES

Shapes are 2D lines or splines that can be used as is. You can also create objects using
modifiers, such as Extrude, as you saw in the Mobile exercise. You can use stock shapes,
such as a circle or rectangle, or you can use the Line tool to create free-form shapes. Lines
are used as components to create other objects. You can use splines to create motion
paths, extrusions, lathes, lofts, and 3d objects. The drop-down menu will give you access
to NURBS and extended splines. Figure 3.12 shows the Shapes Creation option.

LIGHTS

Lights in Max, just like lights in the real world, are used to illuminate objects. You can cre-
ate lights that simulate indoor lights (such as incandescent or florescent lights), outdoor
lights (such as the sun or street lights), or lights that don’t simulate anything but the look
you need for your scene. 3d lights are designed to simulate lights in the real world. Max
provides two types of lights you can use: Standard and Photometric. The different light
types are available in the drop-down menu. Standard lights simulate the basic light rigs
used in film and stage, and Photometric lights are used to simulate radiosity (bounced
light) within a 3d environment. You will use both kinds of lights later in this book when
you learn how to light and render your scenes (Figure 3.13).

CAMERA

Camera objects are designed to simulate real-world still and motion cameras. They are
used to record the action you animate, and they output through rendering. Just as with
real-world cameras, Max’s camera objects allow you to use a variety of lens types. There is
a standard camera and a camera that has a target to make it easier to follow an object or
action. You’ll get to use a camera a lot in Chapter 11, “3ds Max Rendering.” You can see
the Camera Creation category in Figure 3.14.

HELPERS

Helpers take care of the unglamorous and thankless jobs in Max. They help you construct
scenes, but they aren’t necessarily part of the scenes. Helpers help you position, measure,
and animate a scene’s renderable geometry. Figure 3.15 shows the various helpers you can
Create.
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SPACE WARP

Space warps are objects that deform or animate objects in your scene. They are known as
deformers in other animation packages, such as Maya. You can create ripples, waves, and
even blow up objects by applying Space Warp objects to them. In order for the space warp
to work, it must be bound to the object using “bind to space warp.” The drop-down menu
shown in Figure 3.16 lists the different space warps available.

SYSTEMS

Systems category holds the typically advanced functions of Max. You can use them to set
up Sun and Daylight lighting systems or Bones systems to animate a character or object
rig. Figure 3.17 shows the various systems you can create.

Modify Panel

The Modify panel, as you saw with the Mobile project, houses all the modifiers you can
apply to an object. It also houses a selected object’s Modifier List (Modifier Stack). Using
this list, you can reorder or remove the modifiers for an object, which can be invaluable in
creating precisely the right object for your scene.

This panel also allows you to change the parameters for existing objects, such as the
radius or length of a cylinder, even after it has been created.

Modifiers are the bread and butter of editing objects in Max. This form of workflow is
terrific because you can stack modifiers on top of each other when creating an object and
you can go back and edit any of the modifiers in the stack (for the most part) to adjust the
object at any point in its creation. This sort of workflow is akin to a node-based editing
workflow, where any stage of the creation process can be adjusted at any time. Figure 3.18
shows the Modify panel for a selected Sphere object.

Almost all the parameters in the Modify panel can be animated. For example, you can
create a sphere and animate its radius. Then you can add a taper modifier and animate the
taper amount. You can also go into the sub-object level of a modifier, such as an FFD
(free-form deformation), select the Control Points, and animate the points on the lattice.
This can give you layer upon layer of animation. The downside of this is that editing the
animation can be a nightmare. For instance, with the FFD, each control point has its own
track in the Curve Editor. So, if you have a lattice with 4 x 4 x 4, you would have to edit 64
potential tracks. Yikes!

There are two types of modifiers. World Space modifiers attach to an object but use
world space instead of local space. Object Space modifiers affect an object’s geometry in
local space. Figure 3.19 shows a Bend modifier applied to a box. The Bend modifier does
what it says: it bends the geometry. It is an example of an Object Space modifier because it

affects the entire object as one piece.
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Hierarchy Panel

The Hierarchy panel is where you create and edit the hierarchies for your objects. As you
saw in the Mobile project, creating parent-child relationships through linking allowed you
to create complex animations—i.e., different rotations on different parts of the mobile.
The children objects—or nodes—travel with their parents, but retain the ability to have
their own motions once they inherit their parents’ motion(s).

PIVOT
In the Hierarchy panel, you can also adjust the position of an object’s pivot point. As you’ve
already seen, the pivot point plays a critical role in how an object moves, rotates, and
scales. Having control of the pivot is important to setting up the proper animation for any
given object. All objects have a pivot point, a center for all transforms. A pivot also defines
the transform relationship of a hierarchy, sets the center location of an added modifier,
and defines IK (Inverse Kinematics) joint locations.

In the Pivot category of the Hierarchy panel, you can adjust the pivot by moving it,
centering it, or aligning it to another object or the world space, as seen in Figure 3.20.

IK
Inverse Kinematics (IK) is a method often used in character animation; it provides an eas-
ier way to move the parts of a character’s armature by using IK handles to place the limb’s
extremities, such as the feet. You simply animate the placement of the feet, and IK solves
all the necessary rotations of the leg bones and animates the legs into the proper placement
for the feet. The IK panel is shown in Figure 3.21. You will see how IK and bones work in
Chapter 9, “Animation Part II: Character Studio and IK.”

The IK category gives you all the tools you need for adjusting hierarchical linkage
between objects.
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LINK INFO

The Link Info section allows you to restrict the movement of objects in a hierarchy by lim-

iting from which axes motion is inherited from parents.

1.

Try this exercise:

In a new scene, create a box of any size and a Teapot object of similar size. You can

find one in the Create panel’s Geometry Standard Primitive category.

2. Link the teapot to the box so that the box is the parent of the teapot, as shown here:

Press the W hotkey for the Move tool. Select and move the teapot first in the X-axis,
then in the Y-axis, and then in the Z-axis. The teapot freely moves with the box

(assuming the link was created successfully).

Select and move the teapot in all three axes as you did the box. The teapot moves in

all directions.

Select the teapot and click on the Hierarchy panel. In the panel,
select the Link Info section. Under the Locks heading rollout,
check the box in the Move section for the X-axis. In the Inherit
heading rollout, uncheck the box for Move in the Y-axis, as
seen here.

Select and move the teapot separately in the three axes. You’ll
see that the teapot has been locked in the X-axis and will not
move at all in X. This is what a lock does to an object, no matter
where it is in a hierarchy.

Select the box and move it separately in all three axes. You’ll see
that the teapot, except the Y-axis, moves along with the box as
it should. The teapot is restricted from inheriting any motion in
the Y-axis from the box parent. This what an inheritance lock
does to a child under a moving parent.

Link Info is a great way to set limits for the motions of your objects.
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Motion Panel

The Motion panel houses all the tools for controlling animated objects using keyframes
editing and animation controllers. You will have a chance to dance with keyframes and
controllers in Chapter 8, “Animation Part I: Introduction to Animation.” The Parameters
option allows you to edit keyframes without using the Curve Editor, which is usually the
preferred and more powerful way to edit keyframes (Figure 3.22).

The Trajectories option in the Motion panel (Figure 3.23) allows you to display the
path that an object travels in its animation. This way you can actually see the movement
an object takes in its animation and adjust it visually to change its course.

Display Panel

The Display panel (Figure 3.24) allows you to choose how an object appears in your view-

ports. Use the Display panel to Hide/Unhide, Freeze/Unfreeze, and alter display character-
istics of objects. This ability is extremely useful when you need to organize your scenes, no
matter what their size.

The Hide by Category heading rollout allows you to turn off types of objects in 3ds
Max to let you focus on certain objects. For example, if you have a scene replete with
objects, but all you only need to adjust your lights, you can easily turn off your geometry
and shapes to better see where your lights are in the scene.

Hiding objects is useful for getting parts of your scene out of the way temporarily. Hid-
ing, as it implies, turns offs the display of the hidden object. Similarly, freezing objects
allows you to still see frozen objects, but not select or transform them. This feature is use-
ful when you still need to reference a model but don’t want to move it accidentally. When
you freeze an object, its display in the viewports turns dark gray.

The larger and more complicated your scenes become, the more you can rely on the

Display panel to help you with your scene.

You can also use the Layer toolbar, which is covered later in this chapter, to help you organ-

ize large scenes.

Utilities Panel

The Utilities panel (Figure 3.25) allows you to access different utility programs, or plug-
ins, inside 3ds Max. Some plug-ins are already shipped with 3ds Max, and some are third
party from different software makers. One such utility is Motion Capture, which allows
you to import and work with animation data captured using external devices, such as a
joystick or midi device configured to mimic puppetry animation. These utilities are all

advanced and will not be covered in this book.

Selection Level:

Sub-Object
Parameters Trajectories

It Assign Controller I
[ PRSParameters |

Create Key Delete Key

Position Fosition
Riotation Rotation
Scale Soale

Posttion  Rotation|  Scale

(= Poion 72 Paretes
[ Pasition Axis: W ﬂ ﬂ
= Key Info [Basic)
£
Tme: [0 2| |
Vale: [T062_ 2]

Out:

ﬂaﬂ Y

— FeyInfo (Advanced)
In: Out:
== N o=
00z Juo E
Nermalizz Time

I~ Fiee Handle

Figure 3.22
The Parameters in
the Motion panel
allow you to edit
keyframes of an
object’s animation.
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The Trajectories
option in the Motion
panel gives you a
visual display of your
animation’s path.
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The Display panel is
important to keep-

ing your scene
organized.
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Figure 3.25
The Utilities panel

Time Slider —|

Controls at the Bottom of the Ul

Time controls, animation controls, playback controls, and viewport controls are aligned at
the bottom edge of the Max UI. This section covers the icons and functions.

Time Slider and Track Bar

Running across the bottom of the Max Ul is the Time slider and the Track Bar, as seen in
Figure 3.26.

The Time slider allows you to move through any frame in your scene by scrubbing
(moving the slider back and forth). By scrubbing, you can also view your animation
playback in the viewports. You can move through your animation one frame at a
time by clicking on the arrows on either side of the Time slider or by pressing the <
and > keys.

You can also use the Time slider to animate objects by setting keyframes. A right-click
on the Time slider brings up a Create Key dialog box, which allows you to create trans-
form keyframes for the selected object. Figure 3.27 shows the Create Key window.

The Track Bar is directly below the Time slider. The Track Bar is the timeline that
displays the timeline format for your scene. More often than not, this is displayed in
frames, with each tick mark representing frames. On the Track Bar, you can move and
edit your animation properties for the selected object. When a keyframe is present,
right-click it to reveal individual transform values; these values can be edited within the
dialog box. From this pop-up menu, you can delete keyframes and filter the Track Bar
display. You will have a chance to explore using these tools in the chapters on animation
in this book.

The icon to the left of the Track Bar is the Show Curves icon. This toggle displays a ver-
sion of the Track View Curve Editor. The Curve Editor shows you your scene’s animation

as curves that you can edit.

The Status Bar

The Status Bar in 3ds Max gives you feedback and information as you work in your
scene. The Status Bar runs across about two-thirds of the bottom of the screen as shown
in Figure 3.28. Check it out, you’ll love it.

Current Frame  Active Time Frames
Al 7100 B || Create Key
= |D| s 4 0 40 Souce Tme £ 3 oK
| | ] Destination Time:[T 2| Cancel
I ¥ Paostion ¥ Rotation [V Scale
Show Curves Track Bar
Figure 3.26 Figure 3.27

The Time slider and Track Bar The Create Key window lets you set
a keyframe for a selected object by

right-clicking the Time slider.
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Lock Selection

Status Line Transform Type-Ins Grid Settings
| : ' | Figure 3.28
| | None Selected g [l | z] | Grid=10.0 The Status Bar is
| Click or click-and-drag to select objects | Add Time Tag chock full of useful
| | information.
MAXScript Mini Listener Prompt Line Relative/Absolute Transform Toggle Time Tag

The elements on the Status Bar are the following:

MAXScript Mini Listener—This is a command prompt used for entering and see-
ing feedback for MAXScript. MAXScript is the scripting language used in 3ds Max
to automate actions and customize functions. This line displays a single line of the
actual MAXScript Listener window, which gives you easier access in a window to
MAXScript.

Status Line—Displays the number and type of object selected in your scene.

Lock Selection—When your object is selected, use the selection lock to lock the
object so you won’t inadvertently deselect or select something else in your scene.
The button turns yellow when turned on. The keyboard shortcut for this tool is
the spacebar.

Relative/Absolute Transform Toggle—When you enter values in the Transform
Type-In boxes (as you did with the Mobile exercise in the previous chapter), Max
treats the values as absolute. If you set the toggle to relative, the values you enter will
be used to offset the selected object from its current state.

Transform Type-Ins—You can enter values in these boxes (delineated as X, Y, and Z
values as noted) to transform the selected object, whether it is moving, rotating, or
scaling. Transform Type-In boxes allow you to make exact values for transforms
instead of using the gizmo. When nothing is selected and you are moving the cursor
around in a viewport, the Transform Type-In area displays the coordinates of your

cursor.

Grid Settings—Shows the size of one grid square on the home grid in your viewport.
To edit the size of your grid squares, go to the Grid and Snap Settings dialog box. This
can be found by choosing Customize » Grid and Snap Settings (or by right-clicking
the Snap Toggle tool) and clicking the Home Grid tab.

Prompt Line—This line in the Status Bar is similar to a guy standing behind you and
tapping you on the shoulder to tell you what you need to do next. Here, Max displays
instructions that prompt you for the next action in a function, such as “Click and

drag to select and move objects” when the Move tool is active. The Prompt Line gives
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Figure 3.29
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The Set Key Filters
window allows

you to select the
keyframes for which
you want tracks set.

you ongoing feedback as you work with a tool. It can be a good place to look when
you’re unsure of what to do next. In addition, Tool Tips are displayed here when you
mouse over icons and buttons. Mousing around and checking icon names is a good
way to become more familiar with the interface.

Time Tag—Time Tag is an animation assistant that allows you to set up tags at a cer-
tain point in your animation that you can easily jump to by selecting the tag’s name.

Animation Controls

The Animation controls are a selection of icons to the right of the Status Bar that are used
in animation. Figure 3.29 shows the icons.

Auto Key Mode Selection List

o . u) T

.&utul:n Key ISeIected -

SetKep | = Key Filters... !—— Key Filters
.

Set Key Mode  In/Out Tangent for New Keys

SetKey 1

The functions in the Animation controls are covered in Chapter 8. The rundown on
the icons is as follows:

Set Key—Sets a keyframe for the selected object(s) at the current frame for all tracks
of the object. A track is a specific translation type (move, rotate, and/or scale, or a
parameter) on a specific axis. The keyboard hotkey for Set Key is K.

Auto Key Animation Mode—Toggles the Keyframing mode on/off. The button turns
red when Auto Key Mode is on. Keyframes are automatically created when Auto Key
button is on and objects are transformed. You don’t need to set a key manually while
in the Auto Key mode.

Set Key Animation Mode—You can create specific keyframes for a selected object by
placing the object as you like and then setting a keyframe manually. This animation
mode, along with the Key Filters (next), allows you to control exactly which tracks are
keyed while you animate. With Set Key mode off, any keys you set will set for all
tracks by default.

Key Filters—Clicking this button will open the Set Key Filters window shown in
Figure 3.30. This window is where you can pick the tracks and the desired axis or
axes) you want to be keyframed as you animate. This keeps your scene free of extra
keyframes you may not need.
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Selection List—Gives quick access to named selection sets and track sets while work-
ing with Set Key. Lets you easily swap between different selection sets and track sets.

In/Out Tangent for New Keys—Shortcut for setting up tangent types for keys on
curves for animation created with Set Key or Auto Key. This is only for new
keyframes. Curves and keyframes are covered in detail in Chapter 8.

Animation Playback Controls

The Animation Playback controls (Figure 3.31) are similar to the ones you would find on
a VCR (how old are you?) or DVD player.

Play/Stop
Previous Frame/Key Next Frame/Key
| | Figure 3.31
Goto Start — | jua | 7 |IE| s |## L GotoEnd The Animation Play-
- back controls run
Key Mode —— MM || 0 | 2@ Time Configuration your playback.
|
Current Frame
Go to Start—Moves the Time slider to the first frame in the active time segments. toa | 1 [B] w1 el
Previous Frame/Key—Moves the Time slider back one frame or one key, depending W“ 8 HL
on the Key Mode toggle. Figure 3.32
. . . . . Stepping keys instead
Play/Stop—Plays your animation in the active viewport. The button is a flyout that ofi:)apr:\nei eysinstea
lets you access another icon (an outline of a play arrow instead of the filled black
arrow) to play only the animation of selected objects instead of the entire scene.
Go to End—Moves the Time slider to the last frame in the active time segments.
. . Figure 3.33
Current Frame—Also called Go to Frame. This field displays the current frame. It " .
The Time Configura-
allows you to enter a frame number in the field to jump your Time slider to that tion window

frame. There is also a spinner that you can click/drag to change the

Time Configuration

frame number.
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another. In order for it to work, you must turn on the button and ]| e wssioxs

. -~ Playback.
then use the Previous and Next Key buttons to move from one frame ¥ Recl Tino ¥ ActiveYievpart ok 1% Lo

Speed: ¢ i © 1/2 & w O 2 O

to the next. When active, the Key Mode button turns cyan, and the

Direction: % Forward € Reveise € PingPong
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more frames to the start or end of your animation. This is covered as
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well in Chapter 8.
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The default View-
port Navigation
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Figure 3.37

The default View-
port Navigation
icons for a camera

Viewport Navigation Controls

The tools for viewport navigation are extensive and many of the icons have flyouts with
multiple tools nested therein. On top of that, the available tools change depending on the
viewport you have selected—orthographic, user (a 3D view that is created when an ortho-
graphic view is rotated), perspective, camera, and light views. But don’t let that freak you
out; it will become second nature to you in no time.

When the navigation tools are selected, they turn yellow and stay selected until you
choose another tool, right-click in a viewport, or press Esc.

Viewports are used for orthographic and perspective views, and also for views through
cameras and lights. By setting a viewport to a view from a camera or light, you can easily
position the camera or light exactly as you need it using the Viewport Navigation controls,
interactively as you watch the result in that viewport. We will experiment with cameras
and lights in later chapters in this book.

The Navigation controls, as they appear when the Perspective viewport is active, are as
shown in Figure 3.34. They’re shown as they appear while an Orthographic view is active
in Figure 3.35.

In the following tables, all of the navigation icons are laid out and briefly explained.
Don’t stare at this list of icons and cry. The Max screen has a lot of icons, but experience
will help you make sense of things very quickly. Take a look at these icons and click
around to get a feel for how they work.

Create a few objects to have something to look at in your viewports, or even load up the
Mobile exercise scene file. But definitely spend some time just ambling around the view-
ports looking at things. Use the Viewport Navigation controls and their key/mouse com-
binations to get used to navigating a bit more.

The key to getting good at navigating Max, or any other 3d package, is to work on projects
and get things done. You will gain the skills you need as you work toward a goal. As you will
see, the exercises in the rest of this book will let you flex your muscles and give you a chance

to become comfortable with Max.

As a reference for you, the individual icons are explained in the following tables. Match
the individual icons with Figures 3.34 through 3.37 to see their relative locations.

TOOLS AVAILABLE IN ALL VIEWPORTS

These Icons are available in all of the viewports in Figures 3.34 through 3.37. Keep in mind
that some of the following icons are nested icons beneath flyouts; to reveal them you will
need to click and hold the flyout icon. An example of a flyout for the Navigation controls
is shown here.
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FUNCTION

Zoom Extends All
Zoom Extends All
Selected

Min/Max Viewport

Pan View

Like the Zoom Extend tool, but it zooms in your scene in all four
viewports. The keyboard shortcut for this tool is Z.

Like Zoom Extends All, but for objects that are selected.

Toggles between Normal viewport size to Full Screen viewport.
The keyboard shortcut is Alt+W.

Will move the selected viewport up, down, and side to side. The
shortcut is to click/drag the middle mouse button or Ctrl+P.

TOOLS AVAILABLE IN PERSPECTIVE AND ORTHOGRAPHIC VIEWPORTS
These Icons (Figures 3.34 and 3.35) are available in the Perspective and Orthographic

viewports. Keep in mind that some of the following icons are nested beneath flyouts.

ICON

NAME

FUNCTION

Q

[els}
=1-3

Zoom

Zoom All

Zoom Extents

Zoom Extents
Selected

Field-of-View (FOV)

Zoom Region

Walkthrough

Arc Rotate

Zoom magnifies the objects in your viewport from big to small
by moving the view in and out of 3d space in the scene. Zoom
works the same in both the Perspective and Orthographic view-
ports. The keyboard shortcut is Ctrl+Alt+middle mouse button.
If you your mouse has a middle dial, you can use it as a Zoom
tool by centering your cursor in the selected viewport and
rolling the dial up to zoom in and down to zoom out.

Same as Zoom except it zooms all four viewports at once.

This flyout icon is nested with Zoom Extents Selected. You can
call this the “Fit to Window"” because Zoom Extents zooms all
objects in your scene into the viewport. Works for only ortho-
graphic or perspective viewports.

This flyout icon is nested with Zoom Extents. Like the Zoom
Extends tool but for selected objects.

This Icon is a flyout icon nested with Zoom Region. This tool is
available in the Perspective or Camera viewport when active.
Field of View changes the amount of the scene that you can see
in the viewport by adjusting the filed of view effectively zoom-
ing in and out just like a camera lens. This is not the same as
Zoom, where the view is moved in and out of the scene.

This flyout icon is nested with Field of View (see following).
Allows you to drag a rectangle marquee around a chosen area
to zoom in on. This tool is available only in Orthographic/User
and Perspective viewports.

This flyout icon is nested with Pan View (the hand icon). This
very cool tool lets you move through a viewport by pressing the
arrow keys. It is similar to the Pan tool, but you use the arrow
key for navigation instead of the mouse. When you enter the
Walkthrough Navigation mode, the cursor changes to a hollow
circle that shows a directional arrow while you are pressing one
of the arrow keys. Walkthrough is available only for Perspective
and Camera viewports.

This flyout Icon is nested with Arc Rotate Selected and Arc
Rotate SubObject. Arc Rotate lets you rotate a viewport by click-
ing and dragging a series of handles on the gizmo (shown in
Figure 3.38). Uses the viewport center as the center for its rota-
tion. The shortcuts are Alt+MMB and Ctrl+R.

continued



84 CHAPTER 3: THE 3DS MAX INTERFACE

continues

ICON

NAME

FUNCTION

(5
-l

Arc Rotate Selected

Arc Rotate SubObject

CAMERA VIEWPORT CONTROLS
A camera view shows your scene through the lens of a virtual camera. These tools give

This flyout Icon is nested with Arc Rotate and Arc Rotate
SubObject. This icon has a white circle. Same as Arc Rotate but
uses the selected object as the center for rotation. The object
remains in the same position as the viewport rotates around
the object.

This flyout Icon is nested with Arc Rotate and Arc Rotate
Selected. This icon has a yellow circle. Similar to the Arc Rotate
Selected, but it rotates about SubObject selection. This will be
discussed in more detail in the chapter on modeling in 3D.

viewport control of your camera. Tools will change depending on whether you are using a

Free or Target camera. Cameras will be covered in Chapter 11.

Again, use this section as a reference, and click along with the descriptions. You don’t

need to memorize it all or understand everything at once. You can come back to this

chapter when you need to look up something.

To be able to access these navigation tools, you will need to create a camera and switch

a viewport to its view. To create a camera, follow these steps in a new scene or a current scene:

1. Choose Create » Cameras » Free Camera, and click in one of your viewports to place

the camera. You may also click in the Create panel under the Cameras category and

click the Free icon. Figure 3.38 shows a camera placed in the scene.

Figure 3.38
A camera




2. Right-click a viewport name in the upper-left corner of the viewport, and
select Views » Camera01, as seen in Figure 3.39. This will change the view-
port to the camera’s view. You will now be able to access the Camera View-
port navigation tools shown in the following table.

Once you have created a Free Camera in your scene, as per the previous
steps, click the following icons as you explore to see how they’ll help you navi-
gate in a Camera viewport. Some of these navigation icons apply to a Target
Camera only, and several of these icons are flyouts nested with other icons:
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Smmooth + Highlights Perspective

¥ Wireframe
Other

Transnarency

ICON NAME FUNCTION
4 Dolly Camera Moves the camera object to and from the object at which it is
.{5. . .
: pointing.
4 Dolly Target Moves the camera’s target to and from the object. This may not
4 show any changes unless you use other camera tools, such as
Orbit.
e Dolly Camera + Target Moves the camera and target to and from the object at which it
L is pointing. This is available only if the camera has a target.
|@ Perspective Adjusts Field Of View (FOV) and Dolly. Acts like a zoom camera
lens.
I Roll Rolls the camera around the line of sight for a Target Camera or
if it is a Free Camera around the local Z-axis
&y Truck Moves the camera from side to side, parallel to your scene.
<> Orbit Rotates the camera around the target object selected in the
£ scene. This is a flyout with the Pan Camera icon.
-5 Pan Camera Rotates the target around the camera. This is a flyout with the

Orbit icon.

LIGHT VIEWPORT CONTROLS

This set of tools shows your scene through the perspective of a light. This seems a bit

unusual, but it can be very useful for exact positioning of your lights. Some tools for the

light objects have the same name and are used the same as the Camera (Dolly, Roll, Truck,

Orbit and Pan) navigation tools. Therefore, their icons are not repeated. However, the

Light Viewport controls that are specific to lights are listed.

You will need to create a light in your scene just as you did for a previous camera in

order to access these icons in the Viewport Controls section of the Ul To make a light in

the scene, follow these steps:

1. Choose Create » Lights » Standard Lights » Free Spotlight, and click in one of your

viewports to place the camera. You may also click the Create panel under the Lights

category, and click the Free Spot icon. Figure 3.40 shows a light placed in the scene.

2. Right-click a viewport name in the upper-left corner of the viewport, and select

Views » Fspot01, as shown in Figure 3.41. This will change the viewport to the light’s

view. You will now be able top access the Camera Viewport navigation tools shown

in the following table.

User
4 Front

Back
» Trn

Figure 3.39

Set your viewport to
the new camera.
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Figure 3.40
A Free Spotlight

ICON NAME FUNCTION

© Light Hotspot This tool allows you to adjust the angle of the light's hotspot,
which is the brightest part of the circle of light.

@) Light Falloff Thi:s topl allows you tp adjust the angle of th’e Iight’s' falloff,
which is the light fading to the back of the circle of light.

Light Viewport controls help you place your lights just the way you want them. You’ll
have plenty of hands-on experience with lights in Chapter 10, “3ds Max Lighting.”

Tired of icons yet? Ninety-five percent of your viewport navigation will be performed
using the keyboard shortcuts and the mouse buttons. This rich set of navigation tools
gives you many options in how to move around in 3d space, but you needn’t really worry
about any of them until you are comfortable just getting around—and by now this should

be coming easier to you.
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Navigating Viewports

The easiest way to navigate the viewports is to use the keyboard/mouse button e T T DT

combinations you used in the previous chapter while working on the Mobile R | oot s Paspactie g !!

exercise. Here again is a rundown on these keyboard/mouse actions: EE! Other v Front EE
Pan—Panning a viewport will “slide” the view around the screen. Simply [ | W
MM click in the viewport and drag the mouse to move the view. Figure 3.41

Set your viewport to

Zoom—Zooming will move your view in closer or farther away from your objects. the new camera.

To zoom, use the middle wheel, or press Ctrl+Alt and MM click in your viewport,
then drag the mouse up or down to zoom in or out, respectively. Zooming is some-
times called a dolly in other packages, while their version of a zoom deals with the vir-
tual camera’s lens itself.

Arc Rotate and Arc Rotate Selected—Arc Rotate and Arc Rotate Selected will rotate
your view around your objects. To use either of the two Arc Rotate tools, press Alt
and MM click and drag in the viewport. By default, Max will rotate (or tumble as it’s
called in some other CG programs) about the center of the viewport to change your
perspective. However, if an object is selected, 3ds Max will revert to Arc Rotate Selected,
which will rotate about the center of the selected object instead of the center of the
viewport. This way the object remains in the same position as the viewport rotates
around the object.

The Viewports

Finally! We get to the hot action of the viewports. This is where 3d space is simulated.
Viewports in 3ds Max are always set up in with four equally sized views when you first
start with a Top, Front, Left, and Perspective viewport. When you are looking at your four
views, you will notice one has a yellow highlighted border. This means that viewport is
the selected view. You can activate a view by working in it, or you can just right-click your
cursor in a view. Be careful about just clicking because if something is selected, it will be
deselected.

You can also resize your viewports. Just center your cursor over the splitter bars that
separate the views. Your cursor will change to a four-sided arrow, and you can click/drag
to the size desired. To switch the viewport layout back to the default, right-click over the
center splitter bars. A pop-up tag with “Reset Layout” will allow you to go back to the
default. Let’s not forget the Min/Max Viewport tool in the navigation area (or just press
Alt+W). This will change the equally sized views into one full-screen view of the active
viewport.
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_ Figure 3.42
The Viewport Con-
figuration window

allows you to
quickly change your
viewport layouts.

L

Viewport Configuration
RendeingMethod | Layout | Safeframes | AdsphiveDegradation | Regions |

Click in wiewport
image to select view
Iype

7| cancel

One way to change the default look of your viewports is to use the Viewport
Configuration/Layout dialog box. You can find it by choosing Customize » Viewport Con-
figuration and clicking the desired layout, as seen in Figure 3.42.

In each of the viewports, the axes are displayed in the lower-left corner of the World
Space tripod. The axes are always displayed in red, green, and blue format to represent
the X-, Y-, and Z-axes respectively, as seen in the Perspective viewport. You have seen this
familiar color scheme at work in the gizmos as well.

You’ve undoubtedly noticed the Home Grid in your views by now. This grid is a
ground plane that centers around the Origin (0,0,0). The Home Grid is a helper for con-
struction of objects. When you create a new object, it is placed on the grid. The Home
Grid’s defaults can be edited for more effective scene creation, and they can be turned on
and off easily by right-clicking the viewport name to access the pop-up menu. In that
mentu, you will see Show Grid. Click the grid to toggle it on and off. To use the keyboard
shortcut to toggle the grid, press G.

The grid displays the units of your scene. The default is set up as Max Units where 1
unit equals 1 inch. Each grid division is 10 units. The best approach is to choose a grid

e LMW AE=3) spacing that matches your unit of measurement. For
Sraps | Options | HomeGid | UsrGids || example, if you are using centimeters make 1 grid square
Grid Dimension:
Giid Spacihg[TD0 < equal 1 centimeter. To access the Grid dialog box, choose
Major Lines every Nth Grid Linet [T 2|
Paispectve View Giid Emtert [T 3| Customize » Grid and Snap settings, and click the Home
R Grid tab as shown here. With the Home Grid tab, you

[V Inhibit Perspective View Grid Resize

(D?“m”m‘e can set the spacing of your home grid.
@& ActiveViewpot ¢ All Viewports
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Changing Viewport Views

Perspective
User

As you saw earlier, the viewports are flexible and can be changed to different displays
Smaoth + Highlights

by right-clicking on the viewport name and choosing the new viewport from the v ireframs v Front
. Other 4 Back
menu (Figure 3.43). Top
Bottom
This way you can change which view you have in a viewport. You can also use Transparency o
A . . . v Show Grid Right
keyboard shortcuts to access any of the viewports. In an active viewport, simply press activeShade

Shiow Safe Frame Schematic ¥

the hotkey for the view desired view, as indicated in the following table:

Wiewport Clipping Grid '
Texture Correction Extended '
HOTKEY VIEW Disable Yiew Shape
T Top
B Bottom Configure...
F Front .
L Left Figure 3.43
Changing viewports
C Camera is easy.
P Perspective
U User or Axonometric—a 3D view without perspective
These keys are extremely helpful when one viewport is maximized and you need to
access different views quickly. For scenes that have more than one camera, press the
C key to bring up a pop-up menu from which you can select the camera. With so many
ways to change viewport views, you’ll be able to find the way that works best for your
workflow.
Because the R shortcut enables the Select and Scale tool there is no keyboard shortcut for the
Right viewport.
Viewport Rendering Levels
In a viewport, you have the ability to view your scene in a few different ways. For example,
in the Mobile exercise you saw how you can switch between Wireframe and Smooth Ficure 3.44
rigure 5.44
Shaded views. How you view objects in a viewport is — Selecting the view-
referred to as viewport rendering. Again, you can ¥ Smaoth + Highlights port's rendering
. . . Wireframs level
access the different viewport rendering methods by
. . . . 5 . . Edged Fares Facets + Highlights
right-clicking the viewport’s name, as shown in Fig- Transparenty o Facets

Flat

Hidden Line
Lit wireframes
Bounding Box

ure 3.44. Depending on the size of your scene, your ¥ Show arid

viewport may be more responsive and have a less- Show Sae Frame
Show Statistics

taxing rendering display level.
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The viewport rendering levels are explained in the following list:

Smooth+Highlights—Displays scene objects with smooth shading and specular
highlights from the scene lights. This gives the best feedback for your objects.

Smooth—Displays objects with no highlights and only smooth shading.

Facets+Highlights: Displays scene objects with flat shading and displays specular
highlights. This is a fast way to see your solid objects with highlights when Smooth+
Highlights is too taxing with heavy scenes.
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Facets—Displays polygons as flat surfaces that are shaded, but includes no smoothing

or scene highlights.

Flat—Displays each polygon in its raw diffuse color, disregarding any scene lighting
or light sources. This viewing method is useful when you need to see every polygon
rather than to see them shaded.

Hidden Line—A Wireframe mode that allows you to use the Wireframe mode with-
out seeing through every object. In this display mode only, the wireframe color is
determined by choosing Customize » Customize User Interface in the Colors tab
under Elements » Viewports and selecting Hidden Line Unselected color, not the
object or material color.
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Lit Wireframes—Displays objects as their wireframes with a flat shading for a sense

of lighting.

Wireframe—Draws objects as wireframes only. This is the fastest viewing method
that still let’s you see an object’s shape.

Bounding Box—Displays objects as bounding boxes. Bounding boxes are approxima-
tions of the amount of volume a shape occupies. No shading is applied.

3ds Max will automatically display objects as bounding boxes when the geometry in a complex
scene is too much for the display to handle when the viewport is being moved. You probably
will not encounter this feature, called adaptive degradation, until you begin dealing with very

large scenes. You can disable Adaptive Degradation by pressing the keyboard shortcut O.
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Edged Faces—Edged Faces draws the wireframe of an object back onto its shape when
it is displayed in one of the shaded modes: Smooth, Smooth+Highlights, Facets+High-
lights, or Facets. This way you can see the wireframe lines and faces of an object for
easier editing, while still seeing it shaded.

Setting the viewport rendering levels will help you with larger scenes. More often than
not, you will be able to view your scenes with the Smooth+Highlights mode, giving you
the best feedback. You consider changing the rendering level a notch or two lower to
improve your system’s responsiveness only when you notice that navigating inside a view-
port is becoming slow.

Gizmos

As you saw in the Mobile exercise in the previous chapter, gizmos are ways of manipulat-
ing objects in your viewports interactively to transform them—i.e., translate (move),
rotate, and/or scale. The gizmos appear in the viewport on the selected object at their
pivot point as soon as you invoke one of the transformation tools.

When you invoke the Move tool by pressing W (or you access it through the toolbar),

your gizmo looks like this:
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The XYZ-axis gives you handles to move an object on one specific axis. You can also
click on the box between two axes as shown to move the object in that plane, which is

shown here as YZ:

Invoke the Rotate tool by pressing E. Your gizmo will turn into three circles as shown.
You can click on one of the circles to rotate the object on the axis only, or you can click
anywhere between the circles to freely rotate the selected object in all three axes.

Invoke the Scale tool by pressing the R key, and your gizmo will turn into a triangle, as

shown here:

Clicking and dragging anywhere inside the yellow triangle will scale the object uni-
formly in all three axes. By selecting the red, green, or blue handles for the appropriate
axis, you can scale along one axis only. You can also scale an object in a plane between two



WHAT AM I LOOKING AT? 95

axes by selecting the side of the yellow triangle between two axes as shown here (along the
Y- and Z-axes):

Keep in mind that the gizmos appear at an object’s pivot point; therefore, if you have
an object where you have relocated the pivot point away from the object itself, the gizmo
will appear there and not on the object itself, as shown here where the rectangle’s pivot is
to the right of the object.

Using gizmos is a fast and effective way to transform your objects with interactive feed-
back. The Transforms Type-In boxes at the bottom of the screen display coordinate or
angular or percentage information on the position/rotation/scale of your object as you
transform it.

In the following graphic, a cube is being transformed in the Y-axis. The Transforms
Type-In box indicates how much it is being moved.
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Figure 3.45
The Layer Manager

Managing Scene Objects

Max has a few ways to organize and manage your scene elements to make working with
things easier. These tools include the Layer Manager, the Schematic View, the Material
Editor, and the Curve Editor/Dope Sheet. The Layer Editor works with objects to organize
them in layers. The Schematic View allows you to view, manage, and edit your scene’s
hierarchies. The Layer Editor and Schematic View windows are outlined for you here, and
they are used extensively throughout this book.

The Material Editor allows you to manage your scene’s materials and textures. The Mate-
rial Editor is covered in Chapter 7, “Materials and Mapping.” The Curve Editor manages the
animation in your scene by giving you access to animation curves. The Dope Sheet man-
ages the animation in your scene by giving you access to animation ranges or sets of keys.
The Curve Editor is covered in Chapter 8, and the Dope Sheet is covered in Chapter 9.

Layer Editor
The Layout Editor can be accessed through the main menu: Tools » Layer Manager or
through the Main Toolbar icon ¥= (Figure 3.45).

Layers can be used to group and organize scene objects. 3ds Max layers are organized
similarly to Photoshop layers; you can organize different elements of an image in separate
layers. Layers are mainly used for object visibility, default color control, and freezing and
hiding control. All of these functions help you organize your scene and make object man-
agement easier. You will use the Layer Manager in future exercises in this book. The icons
across the top of the Layer Manager are explained here:

Create New Layer—Creates a new layer when you have objects selected in your scene.

Delete Highlighted Empty Layers—Deletes selected layers if they are empty.

Select Highlighted Objects and Layers

Add Selected Objects to Highlighted Layer Highlight Selected Objects' Layers
Delete Highlighted Empty Layers Hide/Unhide All Layers
(© Loyl rerfger | 25|
Create New Layer ___I & F b PR E Freeze/Unfreeze All Layers

Layers | | Hlde‘ Freezel F\enderl Co\oll Had\osll_yl_
1 & 0 [default - - & O ™
& Teapot0l — — (=] R
Display Layer Properties :@fnda [V 2 B O=®
& Boxll - - & B =W
6 Teapatl2 - —- & (=] e
& TubeDt - - = 0O %
B B =inate - - @ u i
Display Object Properties & )phers] - - @& B &\
5 Gipheral? - - & B %

Current Layer Toggle
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Add Selected Objects to Highlighted Layer—Moves currently selected objects into
the selected layer.

Select Highlighted Objects and Layers—Selects all of highlighted objects, as well as
all objects contained in any highlighted layers.

Highlight Selected Objects’ Layers—Highlights layers containing the currently
selected objects and automatically scrolls so that highlighted layers are visible in the
layer manager.

Hide/Unhide All Layers—Toggles the display of all layers.
Freeze/Unfreeze All Layers—Toggles the frozen state of all layers.
The columns in the window are the following:

Layers—Displays the names of the layers/objects. To select or rename a layer, just
click on the name. To display object or layer properties, click the object icon to open
the Object Properties dialog box for all highlighted objects.

Current Layer Toggle—The unlabeled column to the right of the layer name indicates
the current layer. It lets you make a different layer current. The check mark next to a
layer means it is selected and current.

Hide—Hides and unhides layers. When a layer is hidden, it’s invisible.
Freeze—Freezes layers. Frozen layers can not be selected.

Render—When on, objects appear in the rendered scene. Nonrendering objects don’t
cast shadows or affect the visual component of the rendered scene.

Color—Changes the default color on highlighted objects.

Radiosity—When on, objects are included in the radiosity solution.

Using the Layer Editor

Let’s take a quick look at how the Layer Manager can help you with a scene. Just follow
these steps:

1. Open a new scene and create four new objects: a box, a sphere, a cone, and a torus as

shown here.
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2. Open the Layer Manager by choosing Tools » Layer Manager or by clicking the Layer
Manager icon = in the main toolbar. Click the Create New Layer icon & to create

two new layers.

To select more than one object in a viewport, press the Ctrl key as you click on additional
objects to add to your selection. Many applications use the Shift key to add to a selection;

however, Max uses Ctrl.

3. In the viewport, select the box and the sphere and assign them to Layer01 by select-
ing Layer01 and clicking the Add Selected Objects to Highlighted Layer icon 4 in
the Layer Manager, as shown here.
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4. Asyou did in Step 3, assign the cone to Layer02. Select Layer01 and turn on Freeze.
The sphere and box will turn gray in the viewport and will no longer be able to be
selected. Click Hide, and the box and sphere will disappear from the viewports.

Experiment with toggling Hide and Freeze for the objects or the layers so that you can
see how your scene reacts when they are on and off. You will quickly see how useful the
Layer Manager can be for organizing and managing your scene objects. You will use
the Layer Manager throughout the rest of this book.

Schematic View

The Schematic View is another way to organize and manage your scene, particularly object
hierarchies. This window displays the objects in your scene in a flowchart scheme, allowing
you to see how objects are linked or grouped together. Parents connect down the flowchart
to their children. This method of viewing hierarchies is powerful, because you get an imme-
diate visualization of how the objects in your scene work and relate to each other.

While we’re talking about hierarchies, let’s return to the Mobile exercise from the pre-
vious chapter and see how the Schematic View depicts the scene. Figure 3.46 shows the
Mobile scene in the Schematic View.
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The Schematic View makes editing character rigs easier, allowing you to view, create,
and edit links between objects. A scene can become so complicated that trying to select
one object is impossible. The Schematic View can help you simplify the selection process.
It displays every object in the scene clearly as a box with the object’s name displayed in it.
You can use the MM button to pan around in the Schematic View, or you can use any of
the familiar navigation icons found in the lower right-hand corner of the window, as seen
in Figure 3.46.

When you select any object in the schematic, its parameter automatically appears in
the Modify panel for easy editing. Because objects can have different states of being, differ-
ent conventions are used to indicate an object’s current state in the scene, with the more
important states listed here:

Red Border—The object is animated.
White Fill—The object is currently selected in the Schematic View window.
White Border—The object is currently selected in a viewport.

Up Arrow—To simplify a view, pressing the Up arrow collapses that node and its
dependent child nodes up to the next highest parent, collapsing them into one node

Figure 346
The Mobile scene
displayed in the
Schematic View
immediately tells
you how the objects
are organized.



100 CHAPTER 3: THE 3DS MAX INTERFACE

for simpler display. This is useful for large characters and long hierarchy chains, so
you don’t have to see all the child nodes in a large scene. This does not remove the
hierarchy, it only affects the display of them.

Down Arrow—Conversely, to gain more information from a group of objects, click-
ing the down arrow expands the next child down from that node to show you its
immediate child node(s).

In the Mobile scene, you can see how the Main Parent node runs the show. This is the
top bar of the Mobile, and the second row of bars hangs from it as its children. The shapes
on the Mobile are below them.

The toolbar across the top of the Schematic View is used for editing hierarchies in your
scene. We will experiment with reordering the Mobile hierarchy in the Schematic View in
just a moment. First, here are the tools as called out in Figure 3.46:

Display Floater—This toggles the Display Floater window, which gives you access to
display toggles for certain object types in the Schematic View.

Select—This allows you to select objects in the Schematic View. When you select an
object in a viewport, its node in the Schematic View will be outlined in white. However,
it will not necessarily be selected in the Schematic View as well. If you want to be able
to select an object in either window just once and have it selected in both the Schematic
View and the viewports, choose Select » Sync Selection in the Schematic View window.

Connect—Just as you created links between objects in the Mobile project, you can
create links in the Schematic View. Simply click on the child object and drag it to the
desired parent.

Unlink Selected—To break links between objects, simply click the child to unlink
and click this icon.

Delete Objects—Deletes the selected object(s) from the scene. If you make a mis-
take, you can press the Undo icon in the main toolbar or press Ctrl+Z to get the
object(s) back.

Hierarchy Mode—Lays out the Schematic View as an outline view, as seen here.

BT E
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References Mode—Lays out the view in the Schematic View, as shown here. This
view is good for viewing object relationships and materials.
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Always Arrange—The Schematic View will keep the node display rigid. As you see in
the Reference Mode graphic, you will not be able to freely move nodes around. Turn-
ing this Always Arrange mode off allows you to arrange the nodes any way you want,

as shown here.
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The next group of icons—Arrange Children, Arrange Selected, Free All, and Free
Selected—all have to do with automatically arranging nodes when you turn off Always
Arrange.

Move Children—When you click and drag a node, all of its child nodes will follow it
when this icon is toggled on.

Expand and Collapse Selected—This icon is used to reveals or hide the child nodes of
the node selected.

Preferences—This icon is used to toggle the Preferences window for the Schematic
View. You can filter certain object types (such as lights, cameras, objects, etc.) from
displaying in the schematic.

Schematic View Name Field—One very useful feature of the Schematic View is that
you can save certain views to recall later for easy access. When you have a heavy scene,
with tons of nodes to view, getting to the right place in a complicated hierarchy can
take some time. You can simply type a name for your current view into this text box
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Rendering Customie  MAXSpt Hel and 3ds Max will save the view for you. To access that particular view again,
Track v -l Editor... . . . . .
LN 1 4 in the main Menu Bar, select Graph Editors » Saved Schematic Views »

e Tradk view.. - | Schematic View Name. See Figure 3.47.
P

Saved Track Views 4

Bookmark Name Field—In this field, you can define a selection of nodes

MNewy Schematic Wiew ..

o ‘”EW ___— << ___ inthe Schematic View as a bookmark that you can later return to them

P A easily.
Figure 3.47
Accessing a saved Using the Schematic View with the Mobile

Sch tic Vi . . . . .
chematic View Let’s take a look at the Schematic View in action, and have another whack at the Mobile

scene’s hierarchy.
You can start with your own Mobile scene file, or load the scene Mobile_v04.max from
the scenes folder in the Mobile project on the companion CD. Just follow these steps:

1. With your Mobile scene loaded, open the Schematic View by choosing Graph Editors »
New Schematic View or by clicking Schematic View (Open) icon in the main
toolbar, as shown in Figure 3.48.

2. Unlink the Star object from the Mobile and relink it to the Circle object. To do this,
click the Connect button and then select the Star01 node and drag it to the Circle01
node, as shown in Figure 3.49.

3. When you release the mouse button, notice that the Star01 node is linked under the
Circle01 node, as shown in Figure 3.50. The Star was automatically unlinked from its

old parent.
Figure 3.48
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Figure 3.49 Figure 3.50
Reconnecting the Star to the Circle The Star is linked under the Circle.




SUMMARY

You can see how easy it is to restructure your scene hierarchies using the Schematic
View. All the controls for viewing and arranging nodes might be a bit much for one win-
dow. You probably won’t need half those icons, but knowing how to use the Schematic
View is important. It is an important tool in organizing and setting up your scenes for
animation. You will continue to use the Schematic View throughout this book.

Summary

Wow! That was a lot of information. Reference this chapter as you work with Max on
the tutorials in this book and any other Max work you have. This chapter was less about
absorbing all that information than about giving you a single reference to use to look up
Ul issues.

Nevertheless, you learned how to navigate the menus, toolbars, icons, panels, and win-
dows in 3ds Max. This chapter outlined the icons and buttons you will come across most
often, and it attempted to show you everything on the main Max Ul screen and briefly
describe what it does.

Complete understanding of how to use Max comes with time and experience. To
develop that understanding, you need to work on projects that further challenge you and
get you moving around inside the UL This book begins that ride and tries to give you a
good push in the right direction. Take everything in this chapter with a grain of salt, and
head into the coming chapters.
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CHAPTER 4

Modeling in 3ds Max: Part 1

M 0 del/[/%g 1N 3d programs is akin to sculpting or carpentry; you essentially

create objects out of shapes and forms. No matter how you look at it, even a complex

model is just an amalgam of simpler parts. The successful modeler can dissect a form
down to its components and translate them into surfaces and meshes.

3ds Max’s modeling tools are incredibly strong for polygonal modeling. The focus of
this book will be on polygonal modeling because the majority of 3ds Max models are
created with polygons. In addition, you will model organics here. You will get to model
an alien creature and use that model to animate a character, using SubDivision surfaces.

In this chapter, you will learn modeling concepts and how to use 3ds Max modeling
toolsets. You will also tackle two different models.

Topics in this chapter include:

Planning Your Model

Modeling Concepts

Modifiers and the Modifier Stack
Modeling a Chest of Drawers

Modeling a Hand
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Planning Your Model

The most important thing to know before you begin to model is exactly what you are
going to model. That seems rather stupid to say, but it’s true. You need to think about
your model and gather as many references as you can. The best training you can hope to
gain is simply by observing the core elements and forms that make up objects in everyday
life. Learn how to dissect things around you into component shapes that you can picture
in a 3d window. When you look at a barbell, for example, you should see several cylinders
connected to each other. When you see an office chair, you should see a few boxes and
cylinders arranged and rounded at the edges. When you begin to see objects in this man-
ner, the idea of modeling them may not seem quite as daunting.

“Yeah, but all my friends can sit down and model anything they want.” Be that as it
may, if you are a novice to 3d, surround yourself with references. Even if you are not new
to 3d or to modeling, you should surround yourself with as many references as you can.
Not having a clear picture in your head of where you need to go for your model will just
aggravate the process and give you a slack result.

Take pictures all around the proposed object. Get the dimensions, sizes, angles, and
slopes of the surfaces of your subject. You could even try to first re-create the object in a
different medium. Try sketching the subject, or grab some children’s Play-Doh or a plate
of mashed potatoes and make a rough sculpture. It may seem like a lot of effort to build
something trivial, but it will pay off in the long run.

But enough of that old lecture.

Your first question should be, “How detailed should I make the model?” As you may
have read in the first chapter, it’s always a good idea to match the level of detail for a
model to what is needed in the shot. If you are featuring the object up close and personal,
then you should take care to build it with extra detail, adding as many polygons as it takes
to make it look good and still render. If, however, the object is far away and half obscured,
detailing the heck out of it would be a waste of time. In Figure 4.1 on the left, you can see a
park bench in a far shot compared to a view of the bench up close on the right. It would be
a waste of effort and time to detail the bench to exacting levels when the bench will be seen
only in a far shot.

You should ask yourself what the model will be used for when you are deciding how
best to detail it. If you are not sure of how the model will be used in the end, it’s generally
best to create as much detail as you think necessary. You can always prune down the details
later if, for example, your scene ends up very large and will not render.

Here’s another thing to confuse you: you can always add detail to a model with texturing.
Textures, when applied well, can really turn an otherwise ho-hum model into a spectacu-
lar object when rendered. Such details as grooves, dents, and engravings can easily be
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Figure4.1
added with certain texture maps called bump maps or displacement maps. You will learn The level of detail in
amodel depends on
how much of the
people begin by modeling all the details they can into their model, and as they gain more model is seen.

about them in Chapter 7, “Materials and Mapping.” Don’t worry about it, though. Most

experience, they start to realize that some of the modeling work can be handed off to the
texturing phase.

Modeling Concepts

To get a foothold in modeling, you will need to understand a number of things. If you are
not new to CG, feel free to skip ahead and get your hands dirty modeling. However, you
still might want to peruse this section for some concepts and terms that may make things
easier for you in the coming exercises.

Polygons
A polygon is a surface created by connecting three or more points in 3d space. This flat
surface connects to other polygons to form more intricate surfaces. In Figure 4.2, you see a
sphere. The facets of the sphere are polygons, all connected at common edges at the correct
angles and in the proper arrangement to make a sphere.

The points that generate a polygon are called vertices. The lines that connect the points
are called edges. If the polygon has three vertices, its surface is called a face. Polygons are
made up of triangular faces by design. In the example of the s
sphere in Figure 4.2, the polygon facets all have four vertices.
As you can see in the following graphic, the same sphere is
seen, although now a face is selected. See how the face is half
of the polygon, using three of its vertices.
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Figure 4.2
A sphere is made up
of polygons.

The more polygons you have in a model, the more detailed it becomes. However,
greater numbers of polygons tax your system and take longer to render. This is where the
term low-poly modeling originates. In computer or console games, the machine renders
the scene on the fly, so its computation requirements are strict. The fewer the polygons in
the scene, the faster the game can play back. Games frequently use low-poly models to
maximize the effect in their game without sacrificing precious computational cycles.

Higher resolution models are typically used in television and film, because the scenes
are all rendered beforehand and then laid off to video tape or output to film. A computa-
tional ceiling is still dictated by the machines that are used in creating the TV or film ani-
mations, however, so it is always a good idea to be smart when creating models.

Primitives
Primitives are the basic 3D geometric shapes that are automatically generated by 3D mod-
eling applications. As such, they do not need to be constructed from scratch. A considerable
amount of modeling (perhaps most) begins with primitives, which are then edited and
used with other primitives to create more complex objects. Use primitives as the core of
your object. For example, to sculpt an apple, you might start out with a sphere primitive.
As you can see in Figure 4.3, 3ds Max affords you plenty of primitives to choose from
for your original form. All of these primitives have their own parameters for customizing
the form to your liking. You have already seen how to create some of these objects in
Chapter 2’s Mobile exercise.
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Figure 4.3

3ds Max standard
and extended
primitives

Objects such as the primitives would be useless in Max if you could not edit them to

suit your needs. For example, you could sculpt a sphere into the shape of an apple. To
sculpt a surface, you will need to convert your object (such as the sphere for the apple)
into an editable object, frequently called a mesh, to get to the object’s component level
where you can move points and reshape faces that make up the object or primitive. We
will look at that in the next section.

Meshes and Sub-Objects

Once you have chosen a primitive that will best work for your intended model, you begin
the modeling process by changing the primitive into a mesh object to access the components
of the object with which you will edit the model (such as vertices, faces, etc.).

In 3ds Max, mesh objects are defined by smaller component pieces that form the object
as a whole. The smaller components (called sub-objects) can be manipulated to adjust the
shape of the object or to form more complex models. Once you convert your object in 3ds
Max to an editable object such as a mesh, you can edit using the sub-objects available for
that object.
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Figure 4.4
The newly created
sphere awaits your
command.

For instance, mesh models break down your object into a number of individual flat
surfaces—polygons and faces. With meshes, you can select any of the sub-objects at differ-
ent component levels such as the polygons, vertices, or faces of the mesh to make adjust-
ments while sculpting your model.

In 3ds Max, there are two ways to create a mesh object: by applying a modifier to the
base object or primitive, or by converting the primitive to a mesh. Both methods give you
access to the sub-object level for editing. The one big difference, however, can be critical if
you need to edit the base object—for example, if you want to change the radius of a primi-
tive sphere after you start editing it as a mesh. Instead of converting, you are better off using
the modifier method because it preserves the original primitive object intact and allows
you to modify the object’s original parameters (such as radius for a sphere) even after you
begin to edit the mesh.

In this exercise, you will create an object and turn it into a mesh in the following steps:

1. Create a sphere in a new scene using the Create panel. You will turn this object into a
mesh to check out the sub-objects at your disposal.

2. With the sphere selected, switch to the Modify panel. Figure 4.4 shows the newly cre-
ated sphere. Notice the Sphere heading in the Modifier List on the right.
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. With the sphere selected, choose Modifiers » Mesh Editing » Edit Mesh. This will
apply an Edit Mesh modifier to the sphere, giving you access to the sub-objects that a
mesh affords you.

. The Modifier Stack will display a heading called Edit Mesh. Highlight Edit Mesh in
the Modifier Stack to see what is shown in Figure 4.5.

. Under the Selection heading in the Modify panel, select the type of sub-object you
would like to begin editing. Choose the first icon |-, for Vertex.

. Asyou can see in Figure 4.6, small dots appear on the sphere. They are the vertices
you can now select. Choose the Move tool and select one of the vertices on the sphere.
Click and drag to move the vertex anywhere to sculpt the surface of the sphere, as
shown in Figure 4.6.

Change your sub-object selection to polygons by choosing the Polygon icon [l in
the Modify panel. The vertices will disappear from the viewport. Change to Edged
Faces display mode in the viewport either by right-clicking the viewport name or by
pressing the F4 shortcut.
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Figure 4.5

You now have
access to the Edit
Mesh'’s sub-objects.
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8. Click on a polygon to select it. Notice the polygon turns red in the viewport. Move the
selected polygon around to see how the surface of the sphere mesh changes (Figure 4.7).

9. Try selecting the other sub-object types and changing the shape of the sphere.

10. In the Modifier Stack, click on the original sphere entry. You will still have access to
changing the radius and other parameters of the original primitive. Changing any of
these parameters does not negate the Edit Mesh modifier.

Figure 4.6
Adjusting sub-
objects such as ver-
tices allows you to
sculpt your model.

Figure 4.7
Selecting and play-
ing around with a
polygon sub-object
on the sphere mesh




As you can see, you have greater control over the shape of your model once you access
the sub-object levels of an Edit mesh. You’ll see quite a bit of mesh editing in the exercises
throughout this book. One exercise you can do now quickly is to try to sculpt a simple
cartoon head using nothing but sub-object manipulation on a base sphere.

In some 3d packages, you have inherent access to a model’s components (such as a
vertex or face). However, with Max you will need to either convert created objects into
meshes or add the appropriate modifier to create a mesh, as you did in the previous exer-
cise, to manipulate the sub-objects. You will be modeling with meshes later in this chapter,
and you will learn other ways to access sub-objects on a model.

Modifiers

Modifiers, as you have already seen, are a way to edit your objects in 3ds Max. In almost
all cases, you can apply several modifiers to an object to get the desired result. In the
Modify panel’s Modifier Stack, you can access any of those modifiers to change any of its
parameters at any time in your modeling. This is perhaps one of the strongest aspects of
modeling in 3ds Max.

Max has tons of modifiers that accomplish any number of tasks. These tasks need not
be limited to editing models, though; many modifiers work well in animation and dynam-
ics chores as well. In this section, we will cover a few modeling-specific modifiers and
more importantly, we will see how the Modifier Stack operates.

Applying Modifiers
Let’s take a quick look at how modifiers work on editing objects. In the following steps,
you will apply a few modifiers to an object.

1. Inanew scene, create a tall box in the Perspective view-
port, as shown here.

2. With the box selected, choose Modifiers » Parametric
Deformers » Twist. The box gains an orange outline and
Twist shows up in the Modifier Stack. Go to the Modify
panel to see the Modifier Stack, as shown in Figure 4.8.
Click Twist in the Modifier Stack to access its parameters.

3. Click the Angle spinner and drag the mouse to increase
the Angle to 240 or so. As you can see in Figure 4.9, the
box gets completely strange. You can see the box twist
pretty nicely at first, but the higher the Angle on the
Twist, the more shearing the box will undergo, to the
point where it no longer resembles what a twisted box
should look like.
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Figure4.8
The Twist modifier
is now applied to
the box. You can
still access the
original parameters
of the box.
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4. The box is suffering from a case of low definition, meaning the box does not have
enough segments to handle the twist deformation without turning inside out. You
will need to add more segments to the box for a smoother twist effect. In the Modifier
Stack, click the Box entry to access the parameters for the box, before the Twist
modifier.

5. To see the effect of adding more segments to the box better, enable Edged Faces in the
viewport (right-click Perspective, the viewport name) and select Edged Faces from the
context menu.

6. Click the Length Segs parameter spinner and increase the value to 4. Increase the
Width Segs to 4 and the Height Segs to 16. As you increase the segments in the origi-
nal box, the Twist Modifier takes on a much nicer shape. Figure 4.10 shows the box

with more segments.

7. You can increase the segments as much you prefer; however, it’s best to use the least
number of segments in an object that will give you the desired result. Increasing the

segments essentially increases the polygons in the surface.

Figure 4.9

The box is twisted
out of shape.
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Figure 4.10
Adding more seg-
ments to the box
makes the deforma-
tion from the Twist
modifier smoother.

8. Now add another modifier to the box. Select the box and highlight the box entry in
the Modifier Stack. Choose Modifier » Parametric Deformers » Spherify. Your box
should look like a ball (Figure 4.11). Neat!

9. Play with the Spherify modifier’s only parameter (Percentage) to see how the twisted | 7| £ @@ T
box can turn into a sphere. Although this is kind of a neat trick, you don’t really need H
this modifier, so go ahead and remove it from the stack. In the Modifier Stack, click
the Spherify entry and click the Trash Can icon @& at the bottom of the Modifier List, L

as shown here. This will remove the Spherify modifier without harming anything else,

and it will return the box to its twisted state.

. . L . . w1 8ll =
Modifiers are powerful editing and animation tools. Take some time to play around in I
Remave m

a scene such as the one from this previous exercise, and apply different deformers to [ T e

objects and see what they do. It’s really best to learn by experience sometimes. The Para-
metric Deformer modifiers are especially fun to play with, as you can see. You have not
seen the last of modifiers in this book; they are an integral part of the 3ds Max workflow
and will be used all throughout this book. We will take a look at the Modifier Stack in the
next section, now that you have had some exposure to it already.
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Figure 4.11
Spherify the box.

Modifier Stack with a Side of Maple Syrup

The Modifier Stack displays the modifiers added to any objects. It gives you access to any
of the parameters for the modifiers applied to the object, as well as the original parameters of
the object itself. When working with the Modifier Stack, you have several options you can
in access through the icons below the stack itself, as shown in Figure 4.12.

Pin Stack If you want to freeze the display on the Modify panel controls on the currently
selected object, click this icon. Pin Stack locks the stack and all the controls in the panel
so that you can see that object’s stack even while you have other objects selected in the

scene.

Show End Result When on, it shows the effect of the entire stack on the selected object.
When off, it shows the effect of the stack only up to the currently highlighted modifier.

Make Unique With a certain type of object duplication (instancing), making any adjust-
ments to the instanced copy also reflects in the original object. Make Unique separates the
objects and disallows a shared adjustment, so if you apply a modifier to an instanced copy,
it will not reflect in the original object when Make Unique is applied.
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Object Name Object Color

| | Figure 4.12

[:Laphe;em “ The Modifier Stack’s

o controls
IModlfler List _J | Sub-Object Icon
Light Bulb Icon
Sphere
Pin Stack | Ha ||T | “ 8 | [—— Configure Modifier Sets
Show End Result Remove Modifier

Make Unique
Remove Modifier This deletes the current modifier from the stack, eliminating all changes
caused by that modifier.
Configure Modifier Sets This displays a menu that allows you to configure the display of
the Modify panel and choose which modifiers will be available to you directly from the
Modify panel, without having to access the drop-down list.
Sub-Object Icon The plus or minus icon to the right of the Modifier name signifies that
you have access to the sub-object (or sub-modifier) levels.
Light Bulb Icon This turns the effect of the modifier on and off. This is very useful for
troubleshooting and verifying the effect of a particular modifier in a stack.
Order in the Stack
Unless changed, the Modifier Stack contains a history of an object’s modifiers in the order
they were applied. The Stack is read and applied to the object from the bottom going up,
with the original object’s entry at the very bottom. As you can imagine, the order in which Figure 4.13
you stack your modifiers is very important. You can get very different results from the A cylinder with the
same objects with the same modifiers in a different order. ::;I(:eEOd'f'er

Fortunately, changing the order of mod-
ifiers in the stack is very easy. In the Modi-
fier Stack, simply click the modifier you
want to move and drag it to its new position
in the stack. Once you release the mouse
button, a blue line will demarcate where in
the stack the modifier will be placed.

For example, you can start with a cylinder

and apply the Bend modifier (Modifiers »

Parametric Deformers » Bend) to the cylin-

der first, as seen in Figure 4.13.
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Now if you want to pinch in, or taper the bent side of the cylinder, you can add a Taper
modifier (Modifiers » Parametric Deformers » Taper) to the stack. The results won’t look

the way you would expect, as you can see in Figure 4.14.

Figure 4.14

Trying to taper the
bent side of the
cylinder does not
work with the Taper
modifier—yet.

Now go to the Modifier Stack, click and drag the Taper modifier, and move it below the
Bend modifier (Figure 4.15). These are the results you want to see. You want to “Bend the
Taper” not “Taper the Bend.”
Figure 4.15

This is the way it's
supposed to look.
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Look at the Mesh You Got Us Into!

As you saw earlier in this chapter, to access the sub-object level of objects, you will need to
turn them into a mesh. You’ve seen how you can add an Edit Mesh modifier to an object
so you can begin to sculpt the surface using vertices and faces. What if you were told there
are tons of editing tools that come with meshes? Yeah, it’s like that.

When you create a mesh from an object, you not only have access to the sub-objects of
that object but also a host of tools to allow you to edit the surface. How do you get to a
mesh? There are at least four different ways to get a mesh.

Convert Versus Modifier

You can add the Edit Mesh or Edit Poly modifiers to an object, or you can convert to an
Editable Mesh or Editable Poly. Converting to an Editable Mesh or adding an Edit Mesh
modifier is roughly the same; they both host the same toolset and allow you the same sub-
object levels for the mesh. However, adding a modifier allows you to edit the parameters
of the original object, as you may have seen earlier in the chapter.

To experiment with the modifiers, try this exercise:

1. Create two spheres in a new scene, and place them side by side, as seen here in
Figure 4.16.

Figure 4.16
Two spheres side
by side
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2. Select the sphere on the left and apply an Edit Mesh modifier to it (choose Modifiers »
Mesh Editing » Edit Mesh).

3. Select the sphere on the right and convert it to an Editable Mesh by first right-
clicking on the sphere’s entry in the Modifier Stack. From the context menu that
appears when you right-click, choose Editable Mesh under the Convert To: heading,
as seen here.

4. Take turns clicking back and forth between the two spheres. You should notice very
little difference in the toolsets in the Modify panel. Figure 4.17 shows the Modify
panel for the sphere with the Edit Mesh modifier, and Figure 4.18 shows the
Modify panel for the Editable Mesh sphere.

5. Notice, however, that the Editable Mesh sphere no longer has the same Modifier Stack
entries. This sphere now simply displays as Editable Mesh in the Modifier Stack. You
should also note that the Editable Mesh sphere also has a rollout at the bottom of the
Modifier panel called Surface Properties. Aside from those two issues, the modifier
and the conversion are exactly the same.

The Convert method has its own advantages, however. Converting to an Editable Mesh,
as opposed to applying the Edit Mesh modifier, saves memory and is more efficient because
it doesn’t have to save the base object’s parameter information. However, using the modi-
fier gives you the little bit of comfort because you can always go back to the original object
and remove the Edit Mesh modifier at any time. You cannot reconvert an Editable Mesh
back to its original object.

Mesh Versus Poly

What about Edit Mesh versus Edit Poly modifier and Editable Mesh versus Editable Poly?
Which is better to use? Well, so far you have seen the Edit Mesh modifier and the Editable
Mesh. A more up-to-date toolset for sub-object tools is obtained through the Edit Poly
modifier or Editable Poly, and it is the preferred way to go for many 3ds Max artists. Then
why show the Edit Mesh modifier and Editable Mesh? They are all good to know, and you
should understand how they function relatively.

Having said that, we’ll concentrate on the Edit Poly modifier and Editable Poly for this
chapter’s exercises—so let’s take a look!
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Edit Poly Modifier/Editable Poly

The Edit Poly modifier gives you plenty of controls to edit an object, just like the Edit Mesh
modifier does. Figure 4.19 shows the Modify panel entries for the Edit Poly modifier on a
sphere.
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Figure 4.17 Figure 4.18 Figure 4.19
The sphere with the The sphere Edit Poly modifier
Edit Mesh modifier converted to an applied to a sphere

editable mesh
has basically the
same toolset.
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__ Figure 4.20
Polygon faces on
this box have three
edges or sides, mak-
ing them triangular.
A Polygon on this
box has four edges,
or sides, making it a
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Polygon

Inner Edge

The differences between Mesh and Poly are few. Editable Mesh gives you a sub-object
level called faces that are polygons with just three edges (they have three vertices). Figure 4.20
shows you faces on a box object.

When modeling with an Editable Mesh (or through the Edit Mesh modifier), having
faces gives you an inner edge where the faces meet along the center of the polygon. The
inner edge can cause all kinds of problems even when you are working in Poly mode.
An Editable Poly is similar to an Editable Mesh, but it gives you access to four-sided
polygons instead of faces. It also hosts a slew of other, more refined tools and selection
options.

In addition, the toolsets found in the Edit Poly/Editable Poly are more fleshed out
than Edit Mesh/Editable Mesh and have been updated more, so they will give you
slightly more options. The major difference between the toolsets in the Editable Poly
and the Edit Poly modifier is that you have inherent access to SubDivision modeling
on the Editable Poly.

In the next section, you will find the Edit Poly modifier and the Editable Poly.

Edit Poly/Editable Poly Tools

In this section, you will explore the actual toolsets in the Edit Poly/Editable Poly world.
Most of these toolsets will also apply to the toolsets you will find in the Edit Mesh/Editable
Mesh world as well, although some may be used slightly differently. In either case, using
an Edit Poly modifier or an Editable Poly is preferred.
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Similarly, the toolset in an Editable Poly is very similar to those found with the Edit
Poly modifier, so here is a rundown on the rollouts and toolsets you will find for the
Editable Poly (and many cross over for the Edit Poly as well).

When you convert a primitive to an Editable Poly, in the Modify panel interface, you
can see the controls for manipulating an object at sub-object levels. They are very similar
to the sub-objects you learned about earlier in the book with the Edit Mesh modifier. In
all, there are six rollouts (as shown here). The main ones are Selection, Edit Geometry,
and Subdivision Surface.

Selection Rollout

The Selection rollout contains tools used to access different levels of the object’s sub-objects

and their display in the viewport. You can also find information about the selected com-
ponents in this rollout, as shown in Figure 4.21.

When you first create an Editable Poly and access the Modifier panel, you are in the
Object level, meaning you will select the object. By clicking the different sub-object level
icons at the top of this rollout (see Figure 4.22), you can access the different selection lev-
els as well as their relevant tools. Clicking the icon off will return you to the Object selec-
tion level again.

You can also select the desired sub-object level by clicking the plus sign (+) next to the
Editable Poly entry in the Modifier Stack and selecting one of the entries, as shown here.

Here are the different sub-object levels for an Editable Poly:

Vertex Vertices define the structure of other sub-objects that make up the poly. They are
simply points in space. However, when a vertex is moved, the geometry that they form is

changed accordingly. While your Editable Poly is selected, you can use keyboard shortcut
1 to select the Vertex level.

Edge The line connecting two vertices together is an edge and, therefore, creates the side
of a polygon. Edges can be shared by only two polygons. You can use keyboard shortcut 2
to enter Edge level selection.

Border A border is the edge of a hole. A surface’s edge contains polygons that are not
flanked by other polygons; in essence, they are on the edge of the surface. The row of
edges on the perimeter of that surface is the border. You may invoke Border-level selec-
tion by pressing 3.

Polygon A polygon is a flat shape created by connecting three or more vertices, forming a
closed shape. Polygons are what actually render when you output your scene in rendering.
Press the 4 key to enter the Polygon level.
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Figure 4.21
The Selection rollout

for an Editable Poly
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Figure 4.22
The sub-object icons
for an Editable Poly
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Element An Element allows you to select all the polygons in an object. Press the 5 key to
enter the Element level.

Also, the Selection modifier has a few selection options that will help you quickly alter
your selection to suit your needs better. The following covers a few of the important selec-
tion options:

By Vertex When you click the check box, you can select sub-objects by selecting the vertex
they are near. This feature is grayed out when you are in Vertex mode.

Ignore Backfacing When you click the check box you can select only the sub-objects that
are facing you. With the default, which is off, you can select any sub-object(s) whether
they are facing you or even visible. Think of it like selecting a dot on an orange. With
Ignore Backfacing turned on, you can select a dot only on the side of the orange you can
see. With Ignore Backfacing off, you can select any dot—even if it is on the side of the
orange that’s away from you.

By Angle When you select a polygon with By Angle enabled, 3ds Max will also select the
neighboring polygons based on the value given for the angle in the text box next to this
check box. This value determines the maximum angle between neighboring polygons that
may be selected.

Shrink When you have made a sub-object selection, but you feel the selection is too wide,
use Shrink. Shrink will deselect the outermost sub-objects to shrink your selection.

Grow Conversely, you can make a small selection of sub-objects and use Grow to increase
the selection area outward in all available directions.

Loop Once you select an edge, you can propagate that selection to all the edges continu-
ously around the mesh object by clicking the Loop icon. In the image on the left, a single

edge is selected. The entire loop of edges is selected in the image on the right.
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Ring Similar to the Loop function, Ring propagates an edge selection to the ring of edges
perpendicular to the edge selected. In the following image on the left, there is a single edge
selection. In the image on the right, the edges are selected with the Ring function.
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Selection Value [T0 2

two fingers is the full selection, while the cloth around the fingers falls off and does not lift BushSizs  [200 j
Erush Strength |1 1] =

up off the table as high as your fingers. Brusiﬂpllons

You can adjust the amount of falloff using the Falloff, Pinch, and Bubble parameters. i
Figure 4.23

. . . . . . The Soft Selection
in the falloff, as you can see, is smoothly holding back as the main selection vertices are rollout

In Figure 4.24, a sphere’s vertices are being pulled outward with a soft selection. The area
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pulling out. The sphere in the back of the viewport in Figure 4.24 has a vertex pulled out
without the benefit of a soft selection.

__ Figure 4.24
Front sphere with
Soft Selection
enabled and back
sphere without Soft
Selection.

Edit (Sub-Object) Rollout

These rollouts provide specific tools for editing the sub-object of your poly object. There
are tools that are specific to the sub-object and ones that are the same for all sub-objects.
The rollout heading name changes to reflect the sub-object level you are currently in and

shows you the tools available for just that sub-object.
Try this exercise:

1. Inanew scene, create a sphere. Convert the sphere to an Editable Poly.
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2. Select the poly sub-object level and select a single poly on the sphere, as shown here.

Make sure Soft Selection is not enabled.

3. In the Edit Polygons rollout, choose Extrude, as shown here.

I 1

4. Your cursor in the viewport will change. Click on the polygon you already have
selected, and drag the mouse up to extrude the polygon out from the sphere. If you
drag the mouse down, the polygon will extrude into the sphere, creating a square
tunnel. Pull the polygon out as shown and release the mouse button.
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5. Select another polygon and extrude the face inward by dragging down on the cursor,
as shown here.

6. Select a third polygon on the sphere, and this time select the Bevel tool in the Modifier
panel. Similar to an Extrude, Bevel allows you to taper the extruded polygon. Click
on the polygon, and drag the mouse to pull the polygon out. When you release the
mouse button, 3ds Max allows you to select the taper amount by simply moving the
mouse up or down. When you have the desired taper, as shown here, click once to
exit the tool and set the bevel as you see it.

Edit Geometiy
Repeat Last
Corstais [Nors <]
™ Preserve UVs g
Create Collapse:

%ﬂ '_Dﬂ Essentially, the Edit rollout tools give you access to functions such as Extrude and Bevel
ice Plane Split

Sice | Mesetans to help you shape your model. The next section, “Editable Poly Tools,” will give you some
ﬁ ﬁ more experience with these toolsets. You will also use many of these tools in the Chest of

Meke Plenr | %) v 2] Drawers exercise in this chapter.
Wiew Align Grid &lign
Relax g
Hide Selected|  Untide A1 Edit Geometry Rollout
Hide Unzelected

Named Selocions This rollout (Figure 4.25) is the same for all the sub-objects. These tools allow you to edit
Copy Faste

1% Deleto lolsted Vorices your object. You will be using many of these tools in the upcoming Chest of Drawers and
[ Full Interactivity . . .
Hand exercises in this chapter.

Figure 4.25
The Edit Geometry
rollout



Subdivision Surface Rollout

You have probably heard of Subdivision surfaces and SubD modeling, as they’re called. A
SubD surface is a surface that has been divided to have more faces. However, the SubD
surface retains the original object’s general shape, which is sometimes called a cage. You
subdivide to add more detail to a model, but you can still edit the original cage of the
model to alter its overall shape and form.

The Subdivision Surface rollout lets you access tools specific to modeling with a subdi-
vision surface, as seen in Figure 4.26.

You will be modeling with subdivision surfaces a little bit later in the Hand exercise in
this chapter and then again in Chapter 6, “Surface Tools and Modeling.”

Editable Poly Tools

Let’s experiment with some of the other Editable Poly tools. Roll up your sleeves and dive
right into the following exercises.

Extrude

When you extrude a vertex, 3ds Max moves it along a normal—that is, a line that is per-
pendicular to the surface in most cases. The extrusion creates new polygons that form the
sides of the extrusion that also connect the vertex to the object.

We will start by extruding a vertex on a sphere:

1. Create a sphere by going to the Create panel and selecting Sphere. Create the sphere
with about 20 units radius. Convert the sphere to an Editable Poly by right-clicking
on the sphere and choosing Editable Poly under the Convert To heading in the right-
click menu. Go to Vertex mode, or press 1 on your keyboard. The vertices will appear
as blue dots on your model.

2. Select a vertex on your sphere, and the vertex will turn red. Go to the Edit Vertices
rollout in the Modify panel, and press the Settings button next to Extrude to bring up
the dialog box in Figure 4.27. Set an exact extrusion height and base width, and click
Apply to create the extrusion. You can also click and drag to interactively pull out the
vertex. Figure 4.28 shows a single extruded vertex.

Extrude acts the same in any of the sub-object modes—Vertex, Edge, or Poly. Figure 4.29
shows an extruded edge, and you saw what an extruded polygon looks like earlier in the
chapter.

You will be able to work with more extrude options in the

Extrude Yertices @

Creating the Fingers exercise later in this chapter. Extusion Heiht
20 =
Extrusion Base Width:

e

e ‘ K | Cancel
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Display————————
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Figure 4.26

The Subdivision
Surface rollout

[- Edit Vertices

Remove Break
Extrude |07 ‘wheld g
Chamfer |f =t Weld

Connect

Remave |solated Yertices

Remave Unused Map Yerts

weight [ 2

Figure 4:27

The Extrude Vertices

dialog box
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Figure 4.28 Figure 4.29

A single extruded vertex A single extruded edge

Chamfer

In the following steps, you will use a different tool, called Chamfer, to create extra detail
on an Editable Poly:

1. Undo the vertex extrusion with Ctrl+Z, or start with a fresh sphere and select a vertex.
Hold down the Ctrl key and select two more vertices on either side of the one already

selected. Click the Chamfer Settings button in the Modify panel to open the Chamfer
Settings dialog box, shown here.

[ FdtVerices |
Remaove Break
Extrude g tfeld g

Chamnfer -R Target Weld
Ciithe Chamfer Vertices
Remove |saTated Vertices

Charnfer Amount:

Femove Unused Map Verts 1.0 ﬂ I~ Open
Weight [ 3| ‘

Apply

ok | Cemcel |

. The new vertices are created around the ones you selected. You can dial in the exact
value for your chamfer in the Options window and click Apply or OK. You can also
simply click the Chamfer button (and not the Settings button), and click and drag in
the viewport to interactively set your chamfer distance.

When you chamfer a sub-object, 3ds Max creates new faces around the area you have
selected, complete with connecting edges, as you can see in Figure 4.30. Having been offset
from the original vertex location, the three vertices are split into four new vertices each
and arranged in a diamond formation. Chamfering, in this case, is good for creating some
extra area of detail in your mesh or poly.

You can also use Chamfer to cut a hole in your surface. If you click the Open option

box in the Chamfer Settings window, 3ds Max will cut a hole where the Chamfer exists, as
seen in Figure 4.31.
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Figure 4.30 Figure 4.31

Chamfer three vertices right next to each other. The Open option in the Chamfer Settings window will cut
holes in your model.

When you are in the Edge sub-object level, you can chamfer edges. In this case, the
chamfer splits an edge into more edges and offsets them from their original location. In
Figure 4.32, the corner edge of a box (shown on the right) is selected and chamfered
(shown on the left).

Use Chamfer with some caution, because you can create overlapping geometry without real-

izing it.

Figure 4.32
Chamfering
an Edge

131
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Weld

Welding vertices helps you combine vertices on a poly or mesh that should occupy the

same space. It helps simplify the model by taking out extra vertices that need not be there.

Welding also can help shape your model. The following steps show you how to weld ver-

tices together:

1.

Start with a new Editable Poly sphere, in a new scene if you wish. Remember,
to get an Editable Poly sphere, create a sphere and convert it to an Editable
Poly by right-clicking on the Sphere entry in the Modifier Stack and selecting
Editable Poly.

Select two vertices next to each other on the sphere. Select (RTINS
the Weld Settings button to open the window seen here. eld Thshot
15,557 I
Use the Weld Threshold spinner in the Weld Settings (““g‘;ﬂ;{j ‘fm;m

window to weld the two vertices together, as seen in Fig-
ure 4.33. The Weld tool combines selected vertices that
are within the threshold you set.

boply | ok | caed |

Weld is used a lot when detail is added to a model, such as with a chamfer, and some of

the points need to be pulled together and combined into a single point.

Bevel

As you saw earlier in the chapter, a Bevel command createsa  [HSRFI .-

rounded edge for an extrusion. First, select the polygon, and R

. . . . raup |5 u ﬂ

then click Bevel in the Modify panel under the Edit Polygon e Dt At
By Polugon

rollout to create a bevel like the one shown in Figure 4.34.
You can also click the Settings button next to Bevel to open

Height

i

Apply | 1] ‘ Cancel |

the Bevel Settings window shown here.

Figure 4.33 Figure 4.34
Welding two vertices together A pair of beveled polygons
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Outline
The Outline function allows you to resize a polygon cleanly. Follow these steps to outline
a polygon:
1. With a new Editable Poly sphere, go into Polygon level and select a polygon on the
face of the sphere.

Outline Polygons

2. Select the Outline Settings button and set a desired Outline Amount value in

Outline Amount

the Settings window, as shown here. Then click OK or Apply. The polygon will —

change size, and the edges of the polygons around it will shift to accommodate
CE| o | oo

the newly outlined polygon, as seen in Figure 4.35.

Outline lets you increase or decrease the size of the edges of a polygon. Using Outline is
similar to selecting the polygon and scaling it with the Scale tool, but Outline is cleaner
and easier to control.

Clicking OK and clicking Apply in a dialog window are not the same. Clicking OK will perform
the respective function and close the Settings window. Clicking Apply will perform the action

but keep the window open.

Inset

Similar to the Outline function for a polygon, the Inset function creates a tapered

Inset Polygons
version of the original polygon that is inset from its original location. An inset is

Inset Type Irset Amount
similar to a bevel, but it doesn’t add any height to the polygon. Simply select a 5 B L
polygon on your Editable Poly, and select Inset from the Modify panel’s Edit Poly-

Apply ‘ oK | Cancel |

gons rollout. You can click and drag in the viewport to set the Inset size, or click
the Settings button next to the Inset button to open the Inset Settings window,
as seen here. Figure 4.36 shows an Inset polygon on a sphere.

Figure 4.35 Figure 4.36
An Outlined Polygon on the sphere An Inset is similar to a beveled polygon, but with-
out any height added to it.
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Inser Verkes:
Exude |0 Outire |3
Bevel g Inget g
Bidge |3 Fip
Hinge From Edge

Retriangulate Tumn

" Il
Evtud Hong Spline (57
Edil Triangulation

Hinge from Edge

Now let’s see some of the more involved tools in the Editable Poly toolset. The Hinge from
Edge tool creates a series of new polygons that rotate along an edge on the surface of an
existing poly, connecting it to the original object. You can think of it as an extrusion with
a rotation.

Follow these steps to see Hinge from Edge in action:

1. Create a new sphere in a new scene, and convert it to an Editable Poly. Enter into
Polygon-level selection.

2. Select a polygon and click the Hinge from Edge button, as shown here, to open the
Hinge Polygons from Edge Settings window in Figure 4.37.

3. Select the edge that will be the hinge, or the edge about which the polygons will
extrude and rotate. To select the hinge edge, click the Pick Hinge button in the dialog
box next to the Current Hinge parameter. Then, in the viewport, go to the selected
polygon and choose which edge you want to use.

4. Once you select the hinge, the polygon will hinge out, rotating about that selected
edge however many degrees are cited in the Angle parameter. You can use the spinner
to select or you can enter the desired angle value for the hinge. The model will inter-
actively hinge the polygon as you set the Angle value. Figure 4.38 shows a small hinge.
Notice the hinge is flat, as it only has a Segments value of 1.

5. In the Settings window, change the Angle value to 90, and the Segments value to 5.
Press OK to complete the function. Figure 4.39 shows the results.

The Hinge from Edge tool is an interesting way to extrude, and it can be handy in many
instances, such as when you’re creating an awning or a curved overhang. Remember, the

smoother you need the hinge to be, the more segments you will need to add.

]

Hinge Polygons From E... (ZI

Angle:
BT
Segments:

[5 B
Current Hinge: Edage 341

Apply ‘ 0K | Cancel |

Figure 4.37 Figure 4.38
The Hinge Polygons from A hinged polygon on the sphere,

Edge Settings window but with only one segment



Cap

The Cap function creates a new polygon to fill a hole on a surface. For this function, you’ll
need to be in the Border-level selection. To see a cap in action, follow these steps:

1. Create a new sphere and convert it to an Editable Poly.

2. Select a few polys that are next to each other, side by side, and delete them by pressing
the Delete key. You should now have holes in your sphere, as shown.

3. You may be wondering why you did that. You need to have a hole in the polygon sur-
face for a Cap function and to check out the Border sub-object. As you may recall, a
Border-level selection is the row of edges around a hole in a surface or on the edge of
a surface, where only one side of the edge has a polygon. In the case of this sphere, the
border is the line of edges surrounding the hole.

4. Now you need to cap the hole. Enter the Border level selection by pressing the Border
icon or pressing 3. Under the Edit Borders rollout, select Cap. The hole should be
filled with a single polygon, as shown in Figure 4.40.

EDITABLE POLY TOOLS 135

Figure 4.39

A smoother hinge is
created when you
increase the seg-
ments parameter.
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Figure 4.40

The Cap function
fills in a hole with a
single polygon.

This tool can be very convenient. If you have done something to a polygon but don’t
like it, you can delete that poly and use the Cap tool to create a new one. Keep in mind,
however, that cap will use a flat polygon to fill the hole, so a complex surface hole will
not be patched with the same surface contours as the original.

Extrude Along a Spline

The Extrude Along a Spline function works just as it sounds. It will extrude a polygon sub-
object along a spline path—that is a curve drawn in 3ds Max. Splines will be introduced
later in this chapter and covered more extensively in the following chapters.

To see the Extrude Along a Spline function in action, open the Path Extrude.max file
found in the Chapter 4 directory in its Scenes folder. This file has a sphere that has already
been converted to an Editable Poly and a spline that will act as the path of extrusion. To
continue, follow these steps:

1. Select the sphere and go into Poly mode (use shortcut 4, or select the Poly icon in the
Modify panel’s Selection rollout). Select a polygon; it doesn’t matter which one.

2. Click the Settings button next to Extrude Along (20 [y (st

Spline to open the Settings window for the tool,

(e Sogmans — |
as seen here. [~ Align to face nomal Taperamount [00 2

. . . . . Fiatation lnn— ﬂ Taper Curve [0.0 ﬂ

3. Click the Pick Spline button and click the spline T [IT 2]

next to the sphere. sor | ok | o |
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Figure 4.41

A polygon on this
sphere is extruded
along a spline path.

4. Immediately, you will see an extruded element coming from the sphere. It probably
doesn’t look very good because you still need to work with the parameters.

5. Start by adding more segments; 15 to 20 should give you a good looking extrusion.
The extrusion in Figure 4.41 is the result of 11 Segments, —0.5 Taper Amount, and
2.0 Taper Curve.

Play around with some of the settings to get a good feel for what this tool can do. As a
matter of fact, it’s a really good idea to play around with all of the tool settings you have seen
here, and some of the ones you haven’t. This is a good way, if not somewhat frustrating, to
learn 3ds Max—or any 3d program for that matter. Use this sphere, or another Editable
Poly you create, to experiment with the different tools available in this rollout for all the
sub-object levels to get a basic idea of how things work. You can rely on the text in this
book, as well as 3ds Max’s User Guide, to help you along the way.

Modeling a Chest of Drawers

Let’s finally put some of your newfound knowledge into practice. If you skipped to this
section from the beginning of the chapter, or even from the beginning of the book, look at
the previous sections in this chapter after you finish this model. Doing so will help fill
some of the educational gaps and better explain how or why you’ve accomplished some of
this exercise’s topics.

In this section, you will model a chest of drawers (or dresser) to develop your Editable
Poly muscles. Why buy a chest of drawers when you can just make one in 3ds Max? Make
sure you make it large enough for all your socks.

Ready, Set, Reference!

You’re so close to modeling something! You’ll want to get some sort of reference for what
you’re modeling. Study the photo in Figure 4.42 for a look at the desired result.
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Figure 4.42
Modeling this chest
of drawers

There are plenty of reference photos, and you will access them throughout this exercise
to help build different parts of the chest. You may want to flip through the following pages
to see the various photos to get a better idea what you will be modeling.

Of course, if this were your chest of drawers, you could have captured tons of pictures
already, right?
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Ready, Set, Model!

Create a Project called Dresser, or copy the Dresser project from the companion CD directly
to your hard drive. It’s never a good idea to work from a CD. To learn how to create a new
project, see Chapter 2, “Your First 3ds Max Animation.”

Top of the Dresser
To begin the chest of drawers model, follow these steps:

1. Begin with a new scene (choose File » New, and click New All in the pop-up window).
Select the Perspective viewport and enable Edged Faces mode in the view (right-click
the viewport name and toggle on Edged Faces from the menu). Go to the Create
panel. In the Geometry heading, click Box. You are going to create a box using the

Keyboard Entry rollout seen here.

2. Using the Keyboard Entry rollouts allows you to specify the exact size and location to

create an object in your scene. Leave the X, Y, and Z values at 0, but enter these values:

Length of 15, Width of 30, and Height of 40. Click Create to create a box aligned in
the center of the scene with the specified dimensions.

3. With the box still selected, go to the Modify panel. You can see the box’s parameters
here. You will need to add more height segments, so change the Height Segs parame-
ter to 6. Your box should look like the box in Figure 4.43.

4. Convert the box to an Editable Poly by selecting the box and choosing Modifiers »

Mesh Editing » Edit Poly. As seen in Figure 4.44, you can always go through the
Modifier Stack to convert the box to the Editable Poly instead of using the menus.

&
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Figure 4.43

The box from which
a beautiful chest of
drawers will emerge.
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Figure 4.44
The lip of the dresser

Figure 4.45
The lip of the dresser

. Press 4 on your keyboard to take you to the Polygon sub-object mode. Now select the

polygon on the top of the box. As you can see in the viewport, the polygon is shaded
red when it’s selected.

. Now go to the Edit Polygons rollout in the Modify Panel and select the Settings but-

ton next to Bevel. We are going to bevel several times to create the lip on the crown of
the dresser seen in Figure 4.45.

. Enter the following parameters: Height: 0.5 and Outline Amount: 1.3. Keep the Bevel

Type set to Group as shown. Bevel Type will be explained in the Hand Modeling exer-
cise in the next section. For now, just know that when you bevel only one poly, the
Bevel Type is irrelevant; it is only for multiple polygons. SIS

Click the Apply button (not the OK button), and Max
will apply the specified settings without closing the

Height:

Bevel Type
@ Group > ﬂ
" Local Hormal Outline Amaunt;
€ By Palygon = 2

=== o | e |

window to give you results that should be similar to
Figure 4.46.

. After the first Bevel is applied, add more bevels to round out the crown. In the still

open Bevel Polygons window, input these parameters: Height: 0.1 and Outline Amount:
0.06. Click Apply (you want to keep the Bevel window open because you’ll need to
bevel several times). This will bevel a very slight bit up, as seen in Figure 4.47.

. For the third bevel, input the following values: Height: 0.1 and Outline Amount: 0.03.
Click Apply. Next, input these values: Height: 0.1 and Outline Amount: 0. Click
Apply. This creates a slight curve in the crown. Again enter new values: Height: 0.3
and Outline Amount: 0. Click Apply. For the sixth bevel, change the values: Height:
0.1 and Outline Amount: —0.06. Click Apply. Finally, enter these values: Height: 0.1
and Outline Amount: -0.08. Click OK. Your dresser’s top should resemble Figure
4.48 and Figure 4.49.
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Figure 4.46
The first bevel for
the crown of the
BT R dresser
& Grown s =
Lacal Nomal Outline Amount:
By Polygon ]
Apply oK Cancel
2
b .
Figure 4.47

The second bevel is
hardly noticeable.
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Figure 4.48
The crown lip of the
dresser’s top

Figure 4.49

The dresser top is
ready.
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These bevel amounts are not necessarily set in stone. You can play around with the set-

tings to get as close to the image as you can or to add your own design flair. You can load

the Dresser01.max scene file from the Scenes folder in the Dresser project on the compan-

ion CD.

Bottom of the Dresser

Now it is time for the bottom of the dresser. This dresser doesn’t have legs, but it has a

nice detail at the bottom nonetheless, as you can see in Figures 4.50 and 4.51. To create

this detail, you need to extrude a segment.

1. You should already be in Poly Sub-Object mode if you are continuing with your own

file, so select the poly on the bottom of the dresser as seen here.

z

A

2. Go to the Edit Poly rollout, select the Extrude Settings
button, change the Extrusion Height to 2.5, and click
OK. This will extrude a polygon out from the bottom
of the dresser, essentially adding a segment to the box
as seen in Figure 4.52.

Extrude Polysons X

Ewtrugion Type Extrusion Height:

® Group || x|
¢ Local Mormal
£ By Palygon

fonly | oK | Concel |
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Figure 4.50

An angle view of the
dresser’s bottom
corner

Figure 4.51

A straight view of
the dresser’s bottom
corner
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Figure 4.52
Extrude the bottom
of the dresser.

:
oL

3. The polygon will still be selected, so select the Inset button, change the Inset Amount
to 0.6, and click OK. This creates an inset poly, as seen here.

L

4. The poly is still selected, so select the Extrude Settings button, enter an Extrusion
Height of 2.0, and click OK. Figure 4.53 shows how the bottom of the dresser has
moved up into itself slightly.
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Figure 4.53
The dresser’s
bottom lip

Figure 4.54

A mock-up of how
the bottom lip needs
to be cut




MODELING A CHEST OF DRAWERS 147

To create the detail to the bottom, you need to add more segments in the newly extruded
polygons. Figure 4.54 shows a mock-up of how the bottom lip should be cut. To do this,
you will use the Slice tool. The Slice tool works only when the polygons are selected. You
will start by slicing into the extruded polygons on the front and back of the bottom lip.

1. Select all the polygons that make up the front and back lip of the bottom. Make sure
you select the front, back, and bottom of the front and back lip as shown in the following
graphic. The selections are marked darker in the graphic. It is also a good idea to lock
your selection. The Lock icon & appears at the bottom of the interface. When that
icon is highlighted yellow, whatever you have selected will be locked and will not be
deselected until you disable the Selection Lock.

The keyboard shortcut for the Selection Lock toggle is the spacebar.

2. When all the necessary polygons are selected, go to the Edit Geometry rollout and

. . . . . Repeat Last
click the Slice Plane tool. When you select the Slice Plane tool, a yellow wire box will " Miﬁ

surround the selected polygons; this is the Slice Plane gizmo. Position/rotate the '—EP| Wscim

gizmo where you want to slice your polygon, as shown in Figure 4.55. _Altach |0 _Detach |
{ Slice Flang; [~ Spit
Slice Rieset Plans
MSmoath g Tessellate g
Make Planar ﬁ ﬂ E
Yiew Align Grid &lign
Relax g




148 CHAPTER 4: MODELING IN 3DS MAXx: PART |

Figure 4.55
The Slice Plane
gizmo

Figure 4.56
Rotate the Slice
Plane gizmo

Until now, when you selected a polygon, it turned solid red in the viewport. You can
change it to display as outline when a polygon is selected, and not as solid red. You will
need to do this so you can see the new edges you are creating. To turn off Shaded Edge
mode, press F2. Your selected polygons will now show red only around the edges.

With the Slice Plane tool still active, right-click in the viewport to bring up the Quad
menu. Go to the Transform menu and select Rotate. Figure 4.56 shows this shortcut

for the Transform tools.

lgnore Backfacing |

Hicie Unselectec
- @@ Collapse

Repea

Convert to Edgs
Convert to Vertex

unfreeze Al
Freeze Selection

Element
Polygon o
Borcer
Edlge
Wertex
Top-level

Unhide by Mame
Unhide All

Hide Linselected
Hide Selection
Save Scene State.
Manage Scene States.

Hinge from Edlge
Extrudle along Spine
Edit Trianguiation

Fiip Normals

Move
Rotate
Scale
Select

Oniect Properties...
Curve Editor
Dope Sheet
Wire Paramsters. .
Convert Tor



5.

MODELING A CHEST OF DRAWERS

You need to rotate the Slice Plane gizmo 90-degrees along the Y-axis. Center the cur-
sor over the Transform gizmo’s Y-axis (green wire), and click/drag until the Trans-
form Type-in box at the bottom of the interface reads 90 in the Y-box, or you can
enter the rotation amount for Y and press Enter. As you rotate, you will see the slice
interactively displayed as a red line on the selected polygons.

Use the Move tool (W) to position the Slice Plane gizmo, where you want the first
slice. The movement will be along the X-axis or horizontal along the box. When the
Slice Plane gizmo is positioned as shown in Figure 4.57, go to the Edit Geometry roll-
out and click Slice. Don’t click Slice Plane because that will deactivate only the Slice
Plane tool. You must click the Slice button because it is like clicking an Apply button
for the Slice Plane tool. Once you click Slice, the polygon will have a new segment at
that location. The Slice Plane tool should still be active.

You need four slices at each end of the dresser bottom, as shown in Figure 4.58.
Keep in mind that the polygons are selected on the front and back so that the Slice
Plane tool will slice only polygons that are selected within the gizmo. Click the
Slice Plane button to deactivate the tool when you have placed four vertical slices

in all four corners of the front and back bottom lips of the dresser, as shown in
Figure 4.58.

Figure 4.57

Place asslicein the
corner for the foot of

the dresser.
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Figure 4.58
Place four vertical
slices at each corner.

z

oJlg

8. Press the spacebar to unlock your selection. You are going to use a combination of mov-
ing edges and polygons to create the detail on the bottom of the dresser. Simply select
the relevant polygons, and use the Move tool to place them as shown in Figure 4.59.

Don’t worry if your adjustments don’t have a perfectly smooth curve. Unless the cam-
era is right on top of the detail, it will look good from a distance. A perfect curve is not
necessary, especially for our purposes.

You can use the same techniques in the Steps 1 through 8 to create detail in the side
bottom lip of the dresser, as shown in Figure 4.60. Make sure you save your work.
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Figure 4.59
Move polygons to
create detail in the
dresser feet.

Figure 4.60

Use the same steps
to create the details
on the sides of the
bottom.
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Figure 4.61
Checking out the
real dresser drawers

Making the Drawers

In the beginning of this exercise, you created a box with six segments on its height. You
can use those segments to create the drawers. This is an example of thinking ahead and
planning your model before you start an object. This was by far the easiest way to go;
using the Slice Plane tool to add segments for the drawers after the box was made would
have been more laborious.

For simplicity’s sake, you will not create drawers that can open and shut in this exer-
cise. If this dresser were to be used in an animation in which the drawers would be
opened, you would make them differently.

First, take a look at the drawers and see where you have to go. Figure 4.61 shows the
drawers and an important detail we need to consider. Luckily, you needn’t worry about
the junk on top of the dresser.

Gap Between Drawers and Dresser
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To model the drawers, begin with these steps:

1. Create a small gap around the edge of the box. This gap will represent the space
between the drawer and the main body of the dresser (Figure 4.61). Go to Polygon
mode (press 4), and select the six polygons on the front of the box that represent the
drawers. Remember to hold the Ctrl key while selecting the additional polygons; this
will allow you to make multiple polygon selections.

2. Go to the Edit Polygons rollout in the Modify panel,  [eSEyswme.

and click the Inset Settings button. Set the Inset Amount Inse Tope P
@ Group —
to 0.6 and keep the Inset Type to Group, as shown € ByPaligon 2

here. Click OK. Figure 4.62 shows the result of the Bl ok | cae |
Inset operation.

You can load the Dresser02.max scene file from the Scenes folder in the Dresser project @
on the companion CD to check your work or to begin the next series of steps.
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Figure 4.62

The Inset creates the
detail needed to
make the drawers.

3. Keep those newly inset polygons selected, and go back to the Edit Polygons rollout to

select the Extrude Settings button. Change the Extrusion Height to —0.5, keep Extrusion
Type set to Group, and press OK. The faces will now extrude inward a little bit, as
shown here.

Extusion Type Extrusion Height:

& Gow [65 4
" Loeal Nomal
By Polygon

Apgly ‘ Cancel |
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4. In the original reference picture (Figure 4.42), the top drawer of the dresser is split
into two, so you need to slice that top drawer polygon vertically to create two drawers.
Make sure the selected polygons are displayed with the red outlines instead of the
solid red color (toggle with F2). Switch your viewport to a Front view.

5. Select the polygon that represents the top drawer, as shown in Figure 4.63. Select the
Slice Plane button in the Edit Geometry rollout. Rotate and move the Slice Plane

gizmo so that it is vertical and centered on the polygon as shown here, and click Slice.
Click the Slice Plane button to release the tool.

6. The polygons are still selected after the Slice operation, so go back to the Edit Poly-
gons rollout and click the Inset Settings button. Set the Inset Amount to 0.25. This
time we are going to change the Inset Type from Group to By Polygon, as shown
below. This setting insets each polygon individually, [T,

instead of it taking place across multiple, contiguous Inset Type e
" Groun -
polygons as does the Group option. Click OK to run @ By Poboan s

the Inset operation. Your polygons should resemble o | ok | cwed |

the ones in Figure 4.64.
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Figure 4.63
Select the top
drawer polygon.

Figure 4.64

The drawers are
inset separately.
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7. Perform the same inset operation on the remaining drawer polygons on the front of
the box (as shown): Set the Inset Amount to .25, set the Inset Type to By Polygon.
This will inset the five lower wide drawers.

8. Select all of the “drawer” polygons. Go to the Edit Polygons rollout and click the Extrude
Settings button. Set the Extrude Amount to 0.7. You don’t need it to extrude very
much; you just want the drawers to extrude a bit more than the body of the dresser.

Extrusion Type Entrusion Height:
< Graw ]
© Local Momal
® By Polygon

Apply
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Go grab yourself a frosty beverage! The dresser is finished. Go ahead and name the
dresser. You can even change the color of the dresser if you’d like. Go to the Name and
Color Type-In (shown in Figure 4.65), and change the name of the object to
Object Name Type-In - Object Default Color ~ Dresser and pick a nice light color.
| The finished dresser body should look like the dresser in Figure 4.66.
Remember to save this version of your file. You can also load the Dresser03.max

=
Dresser |_ scene file from the Scenes folder in the Dresser project on the companion
Fieure 4.65 CD to check your work or to skip to this part in the exercise.
Name the dresser
and pick a nice color. Creating the Knobs

Now that the body of the dresser is done, it’s time to add the final bit of detail to make the
dresser complete: knobs. We will use Splines and a few surface creation tools new to your
workflow. Goose bumps, anyone? Take a look at the reference for the knobs in Figure 4.67.
You are going to create a profile of the knob and then rotate the profile around its axis to
form a surface. This technique is known as Lathe, not to be mistaken for latte, which is a
whole different deal and not really covered in this book.

Here’s a quick rundown of what a spline is: a spline is a group of vertices and connect-
ing segments that form a line or curve. To create the knob profile, we are going to use the
Line Spline, shaped in the outline of—you guessed it—a knob. The Line tool allows you to

create a free-form spline.

Figure 4.66
The finished
dresser body
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Figure 4.67 Figure 4.68
Knobs The intended profile curve for the knob

You can use your last file from the Dresser exercise, or you can load Dresser03.max
from the Scenes folder of the Dresser project on the companion CD. To build the knobs,
follow these steps:

1. Make sure you are in the Left viewport, so you can see which side of the dresser the
drawers are on. You are going to create a profile of half the knob, as shown in
Figure 4.68. Don’t worry about creating all the detail in the knob because detail
won’t be seen; a simple outline will be fine.

2. Go to the Create panel and choose Shapes # . Click the Line button. Use the current e Tedlee ]
default values in the Creation Method rollout, as shown here. ’%
3. In the Left viewport, click once to lay down a vertex for this line, starting at the bot- ﬁ ﬁ
tom of the intended profile for the knob. This is the starting point for the curve. When ﬁ ﬁ
you are creating a line, every click lays down the next vertex for the line. In essence, _ Secton_|
the vertex controls the position of a point of the line. If you want to create a curve in -'
the line, click once and drag the mouse in any direction to give the vertex a curvature I — = m—]
of sorts. This curve vertex creates a curve in that part of the line. You will need to fol- ]
low the rough outline of a knob, so click and drag where there is curvature in the line. [
Once you have laid down your first vertex, continue to click and drag more vertices L TW: Sttt
for the line clockwise until you create the half-profile knob shape shown in Figure 4.68. £ e
Figure 4.69 shows the profile line with the vertices numbered according to their ik

creation order
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To create a straight line segment between two vertices, press and hold Shift to keep the next

vertex to be laid down orthogonal to the last vertex, either horizontally or vertically.

4. Once you lay down your last vertex at the top, finish the spline by either right-clicking
to release the Line tool or clicking on the first vertex you created to close the spline.
For this example, it really doesn’t matter which method you choose. Either an open
or closed spline will work: however, a closed spline is shown in Figure 4.69. Drawing
splines entails a bit of a learning curve, so it might be helpful to delete the one you did
first and try again for the practice. Once you get something resembling the spline in
Figure 4.69, you can edit it. Don’t drive yourself crazy; just get the spline as close as

you can.

When you are creating a line, click once to create a corner vertex for the line, but click and

drag to create a Bezier vertex to put a curve into the line.

B L 5. With the spline selected, go to the Modify panel. In the Modifier Stack window, you

Werten

il will see the entry Line with a plus sign in a black box next to it denoting that it has

Sub-Object modes. Click the plus to expand the list of sub-objects, as shown here.

_ Figure 4.69
The knob's profile
line’s vertices are
numbered accord-
ing to the order

in which they were
created.
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A LINE’S VERTEX TYPE

When you center your cursor over a line’s vertex and right-click to bring up the shortcut
menu, you will have access to several vertex controls. In that shortcut menu, under the menu
heading Tools1, you can choose a vertex type.

The vertex types are the following:

Smooth: A Smooth vertex creates a smooth continuous

Reversze Spline
Make First
curve. The actual curvature at a smooth vertex depends

on the spacing of the adjacent vertices. This is a nonad-

Bezier Corner Izolate Selection

justable vertex, meaning it has no handles with which Bezier [ Untrecze Al

Corner Freeze Selection
Smoath ) Unhide by Name

Reszet Tangerts Unhidz 41l
PR Hide Unselected

Corner: A Corner vertex is nonadjustable and that cre- Segment | Hids Selection

you can control the curvature directly.

“ertex «f| Save Scene State.
Top-evel Manage Scene States. ..

ates sharp corners.

Create Ling
Aftach
Detach Segment

Bezier: A Bezier vertex is a vertex that has locked con-

tinuous handles that create a smooth curve. You can eereet
Refing
directly adjust the curvature at a Bezier vertex by Refine Connest | Object Properfies
Cycle Vertices Curve Editor
manipulating its handles. Adjusting a handle on one Besk Vi || EERSiEh.

Wire Parameters. ..
Convert To;

Wil Vertices
Fuse Verices

side of the vertex will also adjust the other side’s han-

dle, as they are continuous.

Bezier Corner: A Bezier Corner vertex creates a sharp corner like the Corner vertex, but it
has discontinuous tangent handles with which you can control the curvature of the line
at that vertex. The handle on one side of the vertex will not affect the handle on the

other side.

In some ways, Line’s sub-objects are similar to the Editable Poly Sub-Object modes.
However, when you are working with a spline, you are working with a 2D nonrendering
object. A spline is made up of three sub-objects: a vertex, a segment, and a spline. As you
know, a vertex is a point in space. A segment is the line that connects two vertices. The
Spline mode allows you to select and/or transform a single or multiple splines within a
spline object. To continue with the project, follow with these steps:

6. Choose the vertex sub-object for the line. Make sure you are still working in the Left
viewport. When you’re working with 2D splines, it is always best to work in Ortho-
graphic view. Use the Move tool to click on one of the vertices. The vertex has a
Transform gizmo just like an object. Use the Move tool to edit the shape to better fit
the outline of the knob. Be sure to read the sidebar in this section titled “A Line’s
Vertex Type” to learn more about the types of vertices a line can have, and how it can
change the curvature of a line. If needed, you can change the vertex type of your line’s
vertices to control the curvature.

161
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Figure 4.70
Eeek! Thatisn'ta
knob at all.
@ To catch up to this point, you can load the Dresser04.max file from the Scenes folder of
the Dresser project on the companion CD.
7. The profile line is ready to turn into a 3D object. This is where the modifiers are
used. Get out of Sub-Object mode for your line. Choose Modifiers » Patch/Spline
Editing » Lathe (you could also go to the Modifier List and choose Lathe from the
alphabetical list of modifiers). When you first put the Lathe modifier on your
spline, it won’t look anything like the knob (see Figure 4.70)—but don’t panic!
You need to futz with the parameters to get it right (Figure 4.71). Basically, the
object is turned inside out.
Deg:::a::,:% 4] 8. Go to Parameters rollout and under the Align Heading, click the Max button. It’s a
i knob! Now, that is more like it. You just had to change the alignment of the axis so
Segments[T6 2]

the lathe revolution would be correct.

Capping——————————
¥ Cap Start
[ CapEnd
® Moph Grid

If Step 8 does not work properly for you, try clicking the Min button instead of Max under the

DME [ [=] Align heading. When you are creating a line, where you begin to create that line and in what

% Contm] M | order you place the vertices, clockwise or counter-clockwise, are both important. This exam-
rutwtrpamh ple drew the knob’s profile line in a clockwise direction.

f‘ :157:85

[ Gt Harring Cors. 9. Rotate the Perspective view so you can see the top of the knob. You should notice a
it o strange artifact. To correct this, check the Weld Core box under the Parameters roll-
S out for the lathe.

_ Figure 4.71 A 4:71 That’s it! Check out Figure 4.72 for a look at the lathed knob. By using Splines and
paraxfet,':':;t:ﬂz Lathe, you can create all sorts of surfaces for your models. In the next section, you will

Lathe resize the knob, position it, and copy it to fit on the drawers.
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Copying the Knob

Now that you have a knob, you may need to adjust it and make it
the right size. If you still want to futz with the knob, go back
down the stack to the line to edit your spline. For example, you
may want to scale the knob a bit to better fit the drawer (refer to
the reference photo in Figure 4.67). Select the Scale tool, and click
and drag until the original line is about 40 percent smaller. The
Lathe modifier will re-create the surface to fit the new size. You
can also delete the knob and restart with another line for more
practice. In the following steps, you will copy and position the

knob for the drawers.

Figure 4.72
1. Position and rotate the knob to fit on to the front of a top drawer. Change its default The lathe completes
color (if you want) and change its name to Knob. the knob.
2. You'll need a few copies of the original knob, one for each drawer. Choose Edit »
Clone (Figure 4.73). You are going to use the Instance command. An instance is a
copy, but an instance is still connected to the original. If you edit the original or an Clone Options  [2][X]
instance, all of the instances change. Click OK to create an instance. Objct Corcher—
£ Lo # Co
3. Simply position the instanced knob in the middle of the other top drawer. & iiars | | & imtrce
" Reference
4. Using more instances of the original knob, place knobs in the middle of all the =
remaining drawers of your dresser, as seen in Figure 4.74. o
oK Caredl |

As you saw with this exercise, there are plenty of tools for the Editable Poly object. Your

model doesn’t have to be all of the same type of modeling either. In this example, we created Figure 4.73
the dresser using box modeling techniques, where you begin with a single box and extrude Using an instance to
your way into a model, and with surface creation techniques using splines. copy the knob
You can compare your work to the scene file Dresser05.max from the Scenes folder of
the Dresser project on the companion CD.
Figure 4.74

The dresser, knobs,
and all
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Modeling a Hand

Now that you’ve had some experience modeling in 3ds Max, you can tackle modeling a

simple hand. The goal is to acquire experience with some other tools Max has to offer.

Before you begin modeling, look at a reference. Luckily, you probably have one or two

hands at the ends of your arms.

Starting the Palm

There are several ways to model a hand, but you’ll start with the same modeling tech-

niques you started with in the Dresser exercise. To begin box modeling the hand, follow

these steps:

1. Start a new 3ds Max file in a new project called Hand, or copy the Hand project from
the companion CD to your hard drive.

2. Make sure the Perspective viewport is active. Create a box on the home grid in the
Perspective viewport. You are going to use Keyboard Entry to create the box to cer-
tain specifications. In the Keyboard Entry rollout in the Create panel’s parameters for
the box, enter the following parameters: Length of 90, Width of 150, and Height of 30,
as shown in the following graphic. The X-, Y-, and Z-parameters in the Keyboard
Entry rollout are used to place the object in your scene by using the coordinate you
specify. Keep those values at 0 to create the box in the center of your scene. Choose
the Create button at the bottom of the rollout to create the box as defined.

3. Go to the Modify panel, and you will see the parameters for the box. You need to
subdivide the box so it has more polygons. Press F4 to toggle on Edged Face mode in
your viewport. In the Modify panel’s Parameters rollout, set the box Length Segs to 4,
Width Segs to 3, and Height Segs to 1, as you see here.

N

Length[300 2|

Width:[T500 2|

Height[300 2|

Length Seas[T 2]

Width Segs[T 2|

Height Seas[T 2|

2 ¥ Generats Mapping Coords.

o] I~ Feabworld MP:D ‘:ze
4. Look at the box and imagine that it is the palm of the hand. The polygons facing you

in Figure 4.75 are going to be the fingers. The poly farthest from you will be the pinky
finger, and the one nearest will be the index. This should help you get oriented.
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Top of Hand

Figure 4.75
The box will be the
palm of the hand,

Wrist and the fingers will
be extruded from
the polygons
facing you.

Pinky Finger

Index Finger Thumb

5. Convert the box into an Editable Polygon. You can reference the Dresser exercise in
this chapter if you have skipped to this section.

6. The fingers polygons will need to be slightly splayed out, so they will not all stick
together when you extrude them. Use the Edge Sub-Object mode to do this. In the
Modifier Stack, click the plus sign to reveal the sub-objects for the box.

7. Use the keyboard shortcut 2 to choose the Edge Sub-Object level. Select the
edge closest to you (which will be the outer edge of the index finger), as seen in
Figure 4.76.

Figure 4.76
Select the edge of
the index finger.

Select this edge.

8. Click the Lock Selection icon . or press the spacebar to lock this selection so you
don’t lose the selected edge. The Lock button will turn yellow, indicating it is in use.

9. Use the keyboard shortcut W to enable the Move tool. Move the edge along the X-axis.
You might find it easier to use the Top viewport for the move. Use the Transform
gizmo—center the cursor so that the X and the tail of the X-axis arrow are yellow.
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Yellow indicates that the axis is locked. This will confine the movement to the X-axis

and no other, as shown here.

10. Switch to the Top viewport and move the Edge, as shown here. Press the spacebar to
release the selection Lock.

11. Move the other Edges to create a slight arch where the top of the palm will be, as
shown in the following graphic. This will ensure that when you extrude the polygons
for the fingers, there will be space for the webbing in-between. If you don’t want the
fingers spread apart this much, make the arc less curved. This repositions the polygon
to a different angle so it won’t extrude out straight.
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Figure 4.77
Save File As Save!
History: | C-5Prograrm Fileshutorlesk 3dsh a8\ Scenes -]
Save e | 3 soenss - & E kB Thumbrail
File niame: |Hamj j Save
Save & type: IEds max [*.max] ;I Cancel |

Incremental Save

Now is a good time to save with File » Save As. Make sure you use the plus sign (+)
instead of pressing the Save button, as this will add a number increment to the end of
your filename (for instance: hand01.max) as shown in Figure 4.77. To catch up to this point
or to check your own work, load the scene file Hand01.max from the Hand project on the

companion CD.

Creating the Fingers
Now it is time to extrude out the fingers.

1. With the box selected, select the Polygon Sub-Object mode or press 4 on your key-
board. Go to the Perspective view, Click on the polygon that represents the index fin-

ger (closest to you), as you see here.

2. Go to the Modify panel under the Edit Polygons rollout. Click the Extrude Settings
button g (the Settings button is directly to the right of the extrude button) to bring
up the Extrude Settings dialog box. See the sidebar titled “Extrusion Options” for
more about the parameters and options for the Extrude function.
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EXTRUDE OPTIONS

Using the palm model of the hand for reference, the options for an extrude operation will

behave as indicated here. All of the polygons on the front of the box are selected:

Group—The polygons are extruded out along their averaged normals, effectively

extending the palm out, as seen here.

Local Normal—The polygons are extruded straight out along their normal (usually per-

pendicular to the polygon’s face), creating a flare at the end of the palm.




EXTRUDE OPTIONS

By Polygon—Each polygon is extruded individually along its own normal.

_

f X

Extrusion Type Estiusion Height
 Broup | |
© Lacal Nomal
# By Polyaon

ton | ok | Cancel |

xz/x

Extrusion Height—Specifies how much to extrude in scene units. As you've already
seen, positive values extrude out away from the object, and negative values extrude

into the object.

3. We are going to extrude the first finger so that it has three sections, so instead of
doing one extrude, we are going to do three back to back. This will give the finger
more segments with which to work. If you look at your own finger, you will notice the
lower joint is the biggest joint, getting smaller toward the tip of the finger. In the Set-
tings dialog box, set the first Amount to 60 units. The Setting dialog box allows you to
interactively perform the functions, so you can see the extrude before you apply it.
The 60 unit extrude looks good, so click Apply. This keeps the Settings window open.
Go to the Extrusion Amount and enter 50; this will change the extruded segment to
50 units. Click Apply again for the second extrusion. Change the Extrude Amount to
40, and press OK for the last extrusion of the index finger. Figure 4.78 shows the first
finger.

MODELING A HAND
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Figure 4.78 Figure 4.79
The index finger is extruded into place. Fingers!

4. Using the same techniques and the following settings for the Extrusion Amounts,
extrude the rest of the fingers.

FINGER FIRST EXTRUDE SECOND EXTRUDE THIRD EXTRUDE
Middle Finger 70 60 50
Ring Finger 60 50 40
Pinky 50 40 30

Figure 4.79 shows all the fingers extruded. You can use other values as long as you have
three segments in each finger. Use your own hand as a guide.

This is a good time to do another Save As; make sure you use the plus sign (+) instead
of pressing the Save button. To catch up to this point or to check your own work, load the
scene file Hand02 .max from the Hand project on the companion CD.

Creating the Thumb
Now you will create the thumb, also using extrusions. Follow these steps:

1. Select the polygon in the middle of the side of the hand, as shown here. As with the
fingers, the thumb will have three segments. Select the Extrude Settings button and
enter an Extrude Amount of 30 units. Click Apply twice for two 30 unit extrusions,
and then click once more with an Extrude Amount of 20. Click OK.




MODELING A HAND 171

Figure 4.80 Figure 4.81
Extruding the thumb Notice how the thumb extends from a hand.
2. To shape the thumb, you will use a combination of adjusting w g

edge and poly locations. Figure 4.81 shows a picture of a hand;
notice how the thumb extrudes from the bottom of the hand.
Using Edge mode, rearrange the edges in the extruded thumb to
create a shape as shown in Figure 4.82.

Save an iteration of your scene. Now you should have the general
shape for the hand. It is still very rough, with no detail. To catch up

to this point or to check your own work, load the scene file
Hand03.max from the Hand project on the companion CD.

Figure 4.82
Subdivision Surfaces Shape your thumb
to match by moving
You may be wondering how to take this boxy thing and turn it into something more and adjusting edges
organic and realistic. By using Subdivision Surfaces, or SubDs, you can take a relatively and polygons.
simple object with very few segments and subdivide the polygons. SubD makes a flat sur-
face appear smoother.
Follow these steps to use Subdivision Surfaces for your hand:
1. To apply the SubD, with the hand selected, check the Use NURMS Subdivision box in
the Subdivision Surface rollout in the Modify panel. Figure 4.83 shows the hand
before and after you apply the NURMS Subdivision.
Figure 4.83

Check this box to Using NURMS subdi-

¥ Smooth Resul

Apply the smoothing. —1 = uenumms susdvsion vision to smooth out
¥ Isolna Display
the hand

¥ showCage . [T][]
| Display
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4 Fender
T ltersdions: :
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2. Once the smoothing is applied, you will see an orange cage surrounding the hand if
you are in any Sub-Object mode. This allows you to work with this low-res cage while

the smoother version is updating at the same time.

3. You can control how much smoothing applies to the hand using the Iterations
parameter, which is by default set to 1. Be very careful how many Iterations you add.
The higher the number, the harder the computer has to work to process the informa-
tion. You can leave Iterations set to 1 for the hand.

4. Uncheck Isoline Display in the Subdivision Surface rollout. When Isoline Display is
off, Max displays all the faces added by the smoothing, as shown on the right in Fig-
ure 4.84. The default of on shows only the objects original edges, as shown on the left
in Figure 4.84.

Figure 4.84

When Isoline Display
is turned off, all of
the faces added by

the smoothing oper-
ation are shown.
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5. Make sure you are in Polygon Sub-Object mode. Press F2 to
toggle the Shaded Face mode, so that when you select a poly, it
will be shaded in red and easier to see. Now, select a polygon on
the hand and right-click to access the shortcuts menu. Select
Transform » Move. Move the polygon in any direction. The
polygon will pull the surrounding polygons with it, but the
selection is softer (Figure 4.85). This makes it possible to model
in a push and pull fashion, just as if molding clay.

You don’t want to save what you have done with the SubDs, so

either undo all the smoothing changes or reopen the last saved file. Figure 4.85

It is actually easier to work with the boxy hand before the NURMS You can mold the
K . L. hand by moving

smoothing. You can also just uncheck the Use NURMS Subdivision. polygons.

You will come back to this later.

Adding Detail to the Hand

You are going to begin adding some simple detail to the hand. One of the easiest ways to Sics Plane | I~ Spit

do this is using the Cut tool, which is a part of the Cut and Slice Group. You will find the # %

Cut tool in the Edit Geometry rollout, which is shown here.

The Cut tool allows you to divide an edge at any point. You then divide a second edge
at any point, and the tool will create a new edge between the two points. To create more
edges for detail on the hand, follow these steps:

1. With the hand selected, click on the Cut Tool button. Now click on the first edge
(use Figure 4.86 as a reference) at the first knuckle on the index finger. A new vertex
is created where you clicked. A dotted line will track along with your cursor until you
click a second edge. Click on the opposite edge from your initial one to add a new
edge next to the first segment on the index finger. Right-click to exit the tool. Simi-
larly, add new edges to the knuckle areas shown in Figure 4.86. You may want to
add the new edges in a Nonperspective viewport. Working with the Cut tool in a
Perspective view may be a bit difficult; the newly created edges may appear to jump
around the hand or won’t place correctly. In the Orthogonal views, it is simpler to
read where the Cut tool is placing edges. In addition, while working with the Cut
tool, turn on Ignore Backfacing in the Selection rollout to avoid selecting edges on
the back of the hand by accident.

With the Cut tool, you can cut across any number of faces. Also, if you simply double-click on
the first edge, 3ds Max will divide that edge at the point where you clicked by adding a ver-

tex there. You need not click on a second edge if you double-click. Right-click to exit the tool.
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Figure 4.86
Add new edges
where shown to
add detail to
the knuckles.

2. With all the new edges, use the Move tool to move those edges to create the
knuckles and the fleshy area on the bottom of the fingers. You can also rearrange
the edges at the tip of the finger to give the fingers a more tapered look. Click on
Use NURMS Subdivision to see how the knuckles and fingers look with smoothing,
as seen in Figure 4.87. You can see how the NURMS SubDs really smooth out the
detail, so don’t be afraid to exaggerate the detail so that it looks better when smoothed,
as you can see in Figure 4.87. Click off Use NURMS Subdivision to return to the
boxy hand.

Figure 4.87
See how the

smoothing will
affect the detail you
are adding to the

fingers.
3. Let’s add some knuckles at the end of the fingers. You are going to use a tool for
adding detail that is another way of subdividing a polygon. Tessellate doesn’t give you
' the control options the Cut tool does, but it can be more precise. The Tessellate but-
. Figure 4.88 ton is under the Edit Geometry rollout in the Modify panel. Two Tessellate methods
The Tessellate Selec- . .
tion window are available: Edge and Face (Figure 4.88).

See the sidebar in this section titled “Tessellate Options” for more on Tessellate

Tessellate Selection

Tope & Eeoe (o before you use it in action in the following steps.

Tension: [0.0 g

fonb | ok | Cancel |
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TESSELLATE OPTIONS

Edge—Vertices are inserted in the middle of each edge of the selected polygon, and a
line is drawn connecting the new vertices to form new edges inside that polygon. The

number of new polygons will be equal to the number of sides on the original polygon.

Face—A vertex is inserted into the middle of the selected polygon, and edges are drawn
from the original vertices of the polygon to the new vertex. Again, the number of new

polygons will be equal to the number of sides on the original polygon.

Tension—This parameter controls the Edge tension value, which essentially pulls ver-
tices inward or outward from the plane, creating a concave or rounding effect, respec-

tively. You can see how the edge is concave in this graphic.

Tessellate Selection E

Type: @ Edge ¢ Face

Tension: [5457 E

porky | S
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Continue with these steps to add detail with the Tessellate function:

1. Before you Tessellate any of the polygons on the hand, edit the poly size. The poly-
gons are too long and they should be squarer. Just select the lower edge of the poly-
gons and move them closer to the base of the fingers, as you can see in Figure 4.89.

Figure 4.89

Move the edges to
make the knuckle

polygons squarer.

2. Select the polygons at the base of the fingers and hold the Ctrl key to allow you to
select all four polygons, as seen in Figure 4.90. Select the Tessellate Settings button
under the Edit Geometry rollout. You are going to use the Edge option with Tension
set to 0. Click OK, and your hand should tessellate as in Figure 4.91.

Figure 4.90

Select all four poly-

gons where the fin-

gers meet the hand.




3. Switch to Vertex mode and select the vertices in the center of
the subdivided polys. Right-click to access the shortcut menu
and choose Move. Move the vertices up away from the hand
along the Z-axis, as shown in Figure 4.92. Check the Use NURMS
Subdivision box to see the smoothing of the hand with the
raised knuckles (as shown in Figure 4.93). You may want to go
back to Vertex mode while in NURMS to use the SubDs cage to
refine the changes. Continue to edit until you are satisfied with
the look. Don’t forget to save another iteration.

Now that you have created the basic shape for the hand, you
should use the NURMS cage to refine and edit the look. Remember
you have to be in a Sub-Object mode for the cage to appear.

To check your work, load the scene file Hand04.max from the
Hand project on the companion CD.

Don’t bog yourself down trying to model small details such as
knuckle wrinkles or lines on the palm. Those details can be added
using materials in texturing.

Summary

In this chapter, you learned how to model with 3ds Max. Through
exploring the modeling toolsets to creating a dresser and a hand,
you saw firsthand how the primary modeling tools in Max operate.

You began by first examining how to best plan a model. Then
you learned some modeling concepts and how to use modifiers
and the Modifier Stack effectively. You moved on to learning the
differences between objects and meshes, and how to use sub-objects
to edit your surfaces before you began a series of short exercises
describing some of the poly editing tools. With that under your belt,
you learned how to put these tools to use by making a dresser and
finally modeling a hand.

Modeling is an artful craft. It is best to know where you are trying
to go in your mind’s eye, so you can effectively get there with your
models. Becoming a good modeler takes time and patience, so stick
with it.
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Figure 4.91

The polygons are
tessellated to give
you more detail.

Figure 4.92
Raise the knuckles.

Figure 4.93

Check the smooth-
ing to make sure the
knuckles look good.






CHAPTER 5

Modeling in 3ds Max: Part

B %@ld@%g m0d6l8 in any 3D package comes down to creating and arrang-

ing vertices so that the appropriate polygonal shapes and organization of faces are sent to

the renderer. The difference between a mesh shaped like a box and one shaped like a
drum is how the vertices are organized. In recent releases of 3ds Max, the functionality
and stability of the Polygon Modeling tools have been some of the most addressed areas.
When using the Editable Poly toolset, or the Edit Poly modifier, the sub-objects of a
mesh can be finely controlled to create almost any mesh object conceivable.

In 3ds Max, you can directly affect geometry objects and you can transform two-
dimensional objects into three-dimensional geometry. Extruding, beveling, lofting, and
lathing are just some of the ways to create geometry from splines. In this chapter, the
Editable Poly toolset, the Lathe and Bevel modifiers, and the Loft compound object are
covered while creating a low-polygon tank. We will also examine the ShapeMerge com-
pound object, the Snapshot tool for creating copies of animated objects, and the Boolean
Subtraction tool.

Topics in this chapter include:
Setting Up the Scene
The Editable Poly Tools
Lofting the Barrel
Lathing the Wheels

Using Snapshot to Create the Tracks
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Setting Up the Scene

Using reference materials will help you efficiently create your 3D model and achieve a good
likeness in your end result. The temptation to just “wing it” and start building the objects
is often strong, especially when time is short. This temptation should always be suppressed
in deference to a well thought-out approach to the task. Sketches, photographs, and draw-
ings can all be used as resources for the modeling process; you can place them in a scene as
backdrop images and model over them. Existing, similar models and even video clips or
screen captures can be added to a scene as background images.

Creating Planes and Adding Materials
There are two common approaches for adding backdrop images for modeling: using the
viewport’s Background Image feature and placing the reference images on crossing plane
objects or thin boxes. In this exercise, the crossing boxes technique is used as the starting
point to build a low-polygon tank.

1. Open or reset 3ds Max.

2. Inthe Top viewport create a tall, wide box running along the X-axis.

3. In the Parameters rollout of the Command panel, set the Length to 0.1, Width to 400,

and Height to 100.

4. With the box still selected, click the Move tool (/4 ) in the Main toolbar. Using the
Transform type-ins at the bottom of the @ =Jo0 <vJa0 zz]o0 5|

user interface, move the box to the ori-
gin by entering 0 in all three axis fields.

Right-clicking on the spinner arrows to the right of an entry field immediately sets that field

to its lowest possible, non-negative value.

The box will move to the origin.




5. Create another box in the Top viewport. This one should run primarily along
the Y-axis.

6. Set the Length to 150, Width to 0.1, and Height to 100.

7. Move this box to the origin as well. The Perspective viewport should look similar to
Figure 5.1.

Adding Materials

Materials are covered in more depth in Chapter 7, “Materials and Mapping.” For this
exercise, you only need to know enough about the Material Editor to get the reference
images to appear on the faces of the boxes. For now, the image maps must be in the same
folder as the project file. Chapter 7 will show you how to assign paths where 3ds Max can
look for the required support files.

1. Click the Material Editor button (/83 ) in the Main toolbar to open the Material
Editor.

WHY CHOOSE BOXES INSTEAD OF PLANES?

In this exercise, boxes are used instead of planes simply because the scene can be set up
slightly faster using boxes. The pivot point of a plane is at its center, and the pivot point of a
box is at the center of its base. Using the Transform Type-Ins, the boxes can quickly be cen-
tered at the origin.
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Figure 5.1
The crossing boxes
setup
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The top-left sample sphere has a white border. This is the sample slot where you will
make the first material. Your Material Editor might display fewer sample slots.

® Material Editor - 01 - Default ] 51

Material [avigation Options LUkilties

EE GG

P
00

@ %2 % X | & |4 %] o) | [T & &
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2. Expand the Maps rollout and click the Diffuse Color button currently labeled None.
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3. Double-click Bitmap at the top of the Material/Map Browser that opens. 21|
[ Fiore
4. In the Select Bitmap Image File dialog box that opens, navigate to the T [EEes9 |[2xBE
location of the Chapter 5 files from the companion CD and select the 2 btz P H
I Cellular
Tank Front.jpg file. A thumbnail image of the file will display in the Pre- 5 Checker
view window. Click the Open button to add the first tank image to the
material.
20|

Histary: [ o-sdocumerts and settingstmcfarandbmy docurments'3dsmat: ¥ |

Look i | (£ Chapl3 CD Fies x| e @k E

Filepame:  [Tark Frontpg Open
Files of type:  [All Formats =1 Cancel
Devi Gamma
e — 1 e
Setup. £ Use system default gamma " - 3
£ Ovenide [ E — ;ﬁ
Infa... — -11
Wiew ‘ ‘ I Sequence ¥ Preview - -7_"%

Statistics: 302x244, 24 Bits (RGB] - Single Image
Location: F\MachSybextIntio to 3ds MaxMntroT ol ax ChapD5iCha.. ATank Front jpg

5. In the Material Editor’s horizontal toolbar, click the Show Map in Viewport [
button. This causes the image map to be displayed in all viewports using the 193 | o | ”W £ 5
Smooth + Highlights display. : :

Show Map in Wiewpork

6. With the shorter box selected, click the Assign Material to Selection button in
the Material Editor toolbar. The tank front image will display on the face of ]

Mo 2 [8HIX |&|a (%% | ol [[&
of the box. i

FREEZING AN OBJECT WITH REFERENCE IMAGES

When objects are used to hold reference images in a scene, you often will want to make sure they do not move.
Freezing the objects, so that they cannot be selected, is one solution. When objects are frozen, the default setting
has them displayed in gray and the background image is no longer visible. To maintain the visibility, but lose the
visual cue that an object is frozen, right-click on the object and choose Object Properties from the Quad menu to
open the Object Properties dialog box. In the Object Properties section, in the lower-left corner of the dialog box,
uncheck Show Frozen in Gray. When the selected object is in a frozen state, it will continue to display the reference
image. Be aware though, that the object must be unfrozen to be hidden or moved in the scene. Because back-

ground image objects are often hidden or moved, the exercises in this section do not freeze them.
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{© Material Editor - 02 - Defj

Figure 5.2

The scene with the
reference images
applied to the boxes

7. In the sample slot area, select the sample slot to the right of the current slot. Its
boundary turns white to indicate that it is the current material.

8. Repeat Steps 2 through 5, this time choosing the Tank Side.jpg file in the Select
Bitmap Image File dialog box.

9. Select the longer box, and then click the Assign Material to Selection button. Your
Perspective viewport should look like Figure 5.2. If the images do not appear in the
viewport, right-click on the viewport’s title and choose Smooth + Highlights from
the pop-up menu to change the viewport rendering mode.

10. Close the Material Editor.

The Editable Poly Tools

The Editable Poly toolset available in 3ds Max 9 is very comprehensive and offers almost
limitless potential for creating models. Using the proper tools and techniques, both low-
polygon models, suitable for games or background objects, and smooth organic-looking
objects are well within the capabilities of a skilled artist or modeler. In addition to moving
and rotating the editable poly sub-objects, you will often use the following tools in polygo-
nal modeling; you also had the chance to experiment with these tools in Chapter 4.

Weld Vertices Two adjacent polygons can share a vertex or each have its own collocated
vertices. Welding combines any selected vertices, within the threshold distance apart, as a
single vertex.

Chamfer Edges or Vertices This creates a new surface between two or more adjacent poly-
gons. The angle of the new polygon is one-half the angle between the original polys. This
creates a smoother transition between the adjoining surfaces.



THE EDITABLE POLY TOOLS

Bridge Borders This builds polygons that span the distance between two borders on the
same editable poly object.

Cap Borders This closes the selected border by creating new polygons.

Extrude Polygons Polygons are moved along the axis of their normal, creating additional
vertices, edges, and polygons to connect them back to previously adjacent polys.

Bevel Polygons This is similar to Extrude, with the additional option to scale the relo-
cated poly.

Inset Polygons This creates a new polygon by creating a new set of edges inset from the
current polygon’s perimeter.

Hinge from Edge This pivots the selected polygons about a user chosen edge. New poly-
gons are created to span the gap.

Attach This attaches two or more editable polys to each other. The result is a single
editable poly consisting of multiple, noncontiguous elements.

Cut This creates a new edge on the surface of a polygon.

Connect Edges This connects the selected edges by subdividing them the inserting edges at
the newly created endpoints.

This chapter focuses on low-polygon modeling, and Chapter 6, “Organic Poly Model-
ing,” addresses the tools and techniques used in organic modeling. In this exercise, the
Vertex and Polygon sub-object levels are mainly used to form the tank’s body and turret.
In the later exercises in this chapter, lofting, the Lathe modifier, and the Snapshot tools are
used to complete the tank.
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Building the Tank Body
To begin creating the body of the tank, follow these steps:

1. Continue with the previous exercise or open the Tank1.max file from the companion CD. @

2. Right-click on the title of the Front viewport and change its Rendering mode to Views C
Smooth + Highlights. Right-click on it again and choose Edged Faces to display the ¥ Smesi = faniaris
scene objects’ edges as well as their surfaces. Do the same to the Left viewport and Ofite 2
turn on Edged Faces in the Perspective viewport; only the Top viewport should dis- %
play the scene in wireframe. 2:21 g:fkgmund
To construct the tank, you need to build the tank’s body by making a box, converting i
it to an editable poly and then editing its sub-objects. evpertCigpins

3. Create the box in the Top viewport to represent the volume of the tank’s body isssle iew
between the treads. The Length, Width, and Height values should be approximately e

76, 310, and 33, respectively. __Configure. .




186 CHAPTER 5: MODELING IN 3Ds Max: ParT II
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Change the number of Length Segments to 3, Width Segments to 5, and Height Seg-
ments to 2. You want enough segmentation to account for the major changes in the
body’s structure, but not so much that manipulating the model becomes unwieldy.

Move the box into the proper location, as shown in Figure 5.3. Make any necessary
changes to the box’s parameters so that it matches the volume of the tank body.

One situation that must be addressed is the fact that the box obscures the view of the
background images. This is resolved by changing the box’s properties so that it is dis-
played in See-Through mode.

With the box selected, right-click in the viewport and choose Object Properties from
the Quad menu.

In the Object Properties dialog box that opens, check the See-Through option in the
Display Properties section and then click the OK button. The box becomes transpar-
ent in the viewports, and the edges remain visible, as shown in Figure 5.4. The key-
board shortcut for this feature is Alt+X.
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Mo Charnet [T 2] | | Muliplie [1.0 2| [ByDbject
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% Mone ¢ Object ¢ Image
oK Cancel

Right-click again and choose Convert To » Convert to Editable Poly. The box is no
longer a parametric object. It is now a collection of vertices, edges, and polygons, and
the Command panel automatically switches to the Modify tab.

In the Command panel, change the name of the box to Tank Body.
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EDITABLE POLY OR EDIT POLY MODIFIER?

In addition to the editable poly object, 3ds Max has the Edit Poly modifier. The Edit Poly mod-
ifier has the same toolset as the editable poly object, but it is applied through the Modifier
Stack. The Edit Poly modifier has the advantage of allowing you to experiment with the sub-
objects and their configurations. If the modifications are acceptable, the Modifier Stack is col-
lapsed to an editable poly object. If the modifications are not acceptable, the modifier is
deleted from the stack and the object reverts to its original configuration.

Converting an object directly to an editable poly or collapsing the Modifier Stack requires
fewer system resources than maintaining the Modifier Stack intact.

Making changes to the object at a level
below the Edit Poly modifier usually
adversely affects the model when they
are transferred up the stack to the modi-

fier. This is why a warning appears when-

ever an entry in the Modifier Stack below

an Edit Poly modifier is selected.

Figure 5.3
The box moved into
the proper location
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Figure 5.4

The See-Through
option makes the
box transparent.

Forming the Body

1. Maximize the Front viewport and zoom in to the front half of the tank.

2. In the Selection rollout, click the Vertex button (.) to access the Vertex sub-object
level.

3. Drag a selection region around the vertices. Instead of clicking directly on a vertex,
use a selection region because doing so will select all the vertices within the region and
not only the vertex that is clicked on directly.
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5. Select and move the two rows, one row at a time, to match the perimeter of the front
of the tank.

Figure 5.5
The vertices of the
6. Continue forming the tank body by moving the vertices along the top of the tank. In front and top of the
Figure 5.5 the box’s See-Through mode is turned off for clarity. tank have been

moved.
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7. Move the middle, horizontal row of vertices to follow the line at the top of the skirt that
covers the top of the track. Move the bottom row of vertices to follow the bottom of
the skirt. The vertical edges, when possible, should match the edges of the skirt panels.

Creating the Skirts and Refining the Model

The basic shape of the body has been roughed in. The next step is to extend the body to
encompass the track skirts. The polygons along the side of the model need to be extended
and the sloped top surface need to be created.

@ 1. Continue from the previous exercise or open the Tank2.max file from the companion CD.

2. Select the tank body object if necessary and click the Polygon button (.) in the
Modify panel.

3. In the Perspective viewport, select all of the polygons on the right side of the tank.
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Several of the Editable Poly tools have two methods of implementing them: direct
manipulation and a dialog box. Clicking on most tool buttons allows the user to click
and drag on the selected sub-objects in order to manipulate them manually. Clicking
the box-shaped Settings button (g) next to a tool button, when available, opens an
associated dialog box where the tool’s parameters can be set and previewed.

Clicking the Apply button in a Settings dialog box applies the dialog’s current values
to the selected sub-objects and then previews the same parameters applied to the
newly created and selected sub-objects. Clicking the OK button in a Settings dialog
box applies the dialog’s current values to the selected sub-objects and then exits the
dialog box.

In the Edit Polygons rollout, click the Settings button next to the Extrude button to C EdtPdbaors ]
. _ ImeeVenes |
open the Extrude Polygons dialog box. Em: tv tguuiﬂe =

. Extend the Extrusion Height value until the polygons reach the inside edge of the vl [ ep D)
Bidge (O Flip

skirt shown in the tank’s front reference image, and then click the OK button. (See
graphic on bottom left.)

. Deselect the top row of polygons, and then click the Extrude Settings button again.
The selected polygons initially extrude to the same amount as the previous extrusion.
Reduce the Extrusion Height value until the polygons extend to the outside of the
skirt. (See graphic on bottom right.)

. Render the scene, and you will see the shelf you just created that runs the length of
the tank as shown in Figure 5.6. This is the top of the skirt. The small vertical surface
above it needs to be collapsed to form the slope at the edges of the tank body’s top
surface. Vertical edges and their corresponding vertices must be added to the poly-
gons to achieve an acceptable result.

- Extrude Polygons [ x|
Extrusion Type Extrusion Height
@ Groun T %
© Local Nomal
By Folygon

apply o] |

Extrude Polygons x|
Estrusion Type: Extrusion Height:

& Group 2286 3[%

< Lacal Nomnal

£ By Palpgen

Apply | Cancel |
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Figure 5.6

The second extru-
sion has created a
shelf along the
tank’s top surface.
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10.

11.

12.

You may find yourself turning See-Through mode on and off or hiding/unhiding the back-
ground images throughout the modeling process. Alt+X is the shortcut to toggle the See-

Through mode.

Zoom in to the front-left edge of the model.

In the Edit Geometry rollout, click the Cut button.

The Cut tool places vertices on a model and creates the required edges to sub-divide
the polygons. You need to be aware of the Cut tool’s cursor appearance. A cursor that
looks like a square over a cross indicates that the vertex will be placed on the surface
of a polygon. A large cross indicates that it will be placed along an edge. A smaller
cross uses an existing vertex as the end point for the new edges.

Place the cursor at a vertex on the top or bottom of the shelf where there is no corre-
sponding vertex on the opposite edge, as shown in the left image in Figure 5.7.

Click and then move the cursor away from the vertex, and you will see the new edges
forming as shown in the middle image in Figure 5.7.

Place the cursor over the edge in the middle of the shelf, as shown in the right image

in Figure 5.7, then click to create the new vertex and edges.



THE EDITABLE POLY TOOLS

Figure 5.7
Creating the
vertical edges
needed to slope
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the top surface.
13. Continue moving back along the tank’s left side. Create vertical edges and correspon-
ding vertices wherever the top surface of the tank changes shape, usually to accom-
modate the tapered edges of the vehicle where the top meets the side.
14. Switch back to the Vertex sub-object level and zoom into the front-left section of the
tank again.
15. In the Edit Vertices rollout, click the Target Weld button. Using Target Weld, a i
selected vertex is moved and then welded to another specific vertex on the object. ﬁ ﬁ
16. Select a vertex along the top edge of the tank body. A rubber banding line connects MCQ Tﬁ'ﬂT‘WQ&
ohnect
the vertex to the cursor.




194

CHAPTER 5: MODELING IN 3DS Max: Part II

17. Move the cursor over the vertex directly below the currently selected vertex and click

18.

to complete the weld.

Continue welding the vertices of the vertical edges down the length of the tank.

Creating the Track Well and Making the Model Symmetrical

The left side of the tank body is nearly finished. In this section, the bottom of the tank is
opened—using Booleans—so that the tracks and the model can be made symmetrical.

@ L.

2.
3.

Continue with the previous exercise or open Tank3.max from the companion CD.
Exit any sub-object mode if necessary.
Arc Rotate the Perspective viewport so that you can see the bottom of the tank.

In the Command panel, click Geometry » Box and check the AutoGrid option at the
top of the Object Type rollout.

Make sure the 3D Snap Toggle (&% ) is active and that only the Vertex snap is selected.
Snapping to a vertex is used so that long, thin faces are not created by subtracting a
box that does not lie directly along one of the tank’s edges.

Click the vertex where the skirt meets the first flat poly at the bottom of the tank, and
then click again on the vertex at the opposite corner of the last flat poly on the left at
the rear of the tank. Drag and click to give the box some height. The box should
project downward, from the bottom of the tank, equal to about half the tank body’s
height. Your scene should look similar to Figure 5.8.
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7. Using the S shortcut key, turn off the 3D Snap Toggle. Then move and adjust the box
to completely envelop the volume that will be the track well, as shown here.

8. Select the tank body, and then choose Create » Geometry » Compound Objects »
ProBoolean, as shown here.
9. Select Subtraction in the Parameters rollout, and then click the Start Picking button

in the Pick Boolean rollout.

Figure 58
Make a box that will
be used to delete
part of the model
using the Boolean
functions.

% | @@ T
[0™ % & o a4

Compound Objects

L«

¥ futoGrid
Morph Scatter
Canfarm Connect
BlobMesh ShapeMerge
Boolean Terain
Loft Mesher
PioB adlean], ProCutter

G —
Ly

" Reference ¢ Copy
* Move £ Instance

Technology by nPowerS oftware
a Divigion of Integrityt are, Inc.

Operation: ——————————
* Union

£ Intersection

% Subtraction [T Imprint

" Merge [~ Cackie




196 CHAPTER 5: MODELING IN 3DS Max: Part II

10. Click the box object in the viewport. The box will be deleted, taking the shared vol-
ume of the tank with it. Click the Start Picking button to turn it off.

11. The object is now a Boolean. Convert it back to an editable poly using the Quad
menu; there is no need to maintain the data required to edit the object at the Boolean
sub-object level.

12. Select and extrude and move the vertices of the polygons on the underside of the tank
to match the front reference image.

13. Exit any sub-object mode.
The tank is a symmetrical object; however, rather than repeat the modeling process
on the opposite side of the object, we will instead apply the Symmetry modifier. The
Symmetry modifier maintains a symmetrical balance between both sides of an object.
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14. With the tank body object selected, choose Symmetry from the Modifier List drop-

down list.

15. In the Symmetry modifier’s Parameters rollout, choose the mirror axis that the object

should mirror about. 3ds Max will choose the side of the object that is mirrored about

the Mirror axis. If it chooses the wrong side, check the Flip option.
Uncheck Slice Along Mirror; this will create a row of edges that
aren’t needed for this project. Your model should look similar to
Figure 5.9. In the figure, the backdrop images have been hidden
for clarity.

Making the Exhaust Vents

Mirmor dgis: ——————————

Cx &Y ©2Z
V¥ Flip

I Slice Along Miror
r{}w« eld § cam
Threshold: [01 =

The last feature to add to the tank body is a series of exhaust vents at the rear of the vehi-

cle. A simple box is created and then the Editable Poly tools are used to inset and isolate

the polygons that are then hinged from one edge.

1. Continue from the previous exercise or open the Tank4.max file from the

companion CD.

2. Zoom in to the back of the tank.

&

3. Select Create » Geometry » Standard Primitives » Box, and check the AutoGrid

option if necessary.

4. Create a box centered on the rear faces of the tank with a Length, Width, and Height
of approximately 18, 70, and 7. Give the box 3 length segments, 4 width segments,

and 1 height segment.

5. Convert the box into an editable poly.

w| | £ @@ T
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Figure 5.9

Apply the Symmetry
modifier to model
the right side of

the tank.
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- Edit Polygons
Insert Vertex
Extrude: g Outlie: g

Bevel g Inset I?
Bridge g Flip

Ingert Vertex
Extrude: g Outline g
Bevel g Inzet g
Bridge: g Flip
Hinge From Edge I
E strude Along S pline %

6. Enter the Polygon sub-object level to select all twelve polygons on the rear surface
of the box.

7. Click the Settings button next to the Inset button in the Edit Polygons rollout.

8. Set the Inset Amount to 0.85, choose By Polygon in the Inset Type area, and then
click the OK button. By Polygon insets each polygon separately, rather than the
entire selection as a single object.

Inzet Amount

o |

Canicel |

9. The exhaust vents need to pivot away from the tank as if they are hinged from the top
edge. Select the top row of inset polygons and then click the Settings button next to
the Hinge From Edge button in the Edit Polygons rollout.



10.

11.

12.

13.
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Enter an Angle value of 30. Click the Pick Hinge button in the Hinge Polygons From
Edge dialog box and then click any of the top edges of a selected polygon. All the
selected polygons are pivoted about the same axis as the edge you select.

Hinge Polygons From Edge

Angle:
| E|

Segments:

e i Ty

Click the Apply button. Apply pivots the selected polygons about the chosen hinge
edge and leaves the dialog box open. However, the previous polygons are still selected
and have been hinged again.

Select all of the polygons in the next row. The previous polygons revert to their
hinged state before the Apply button was clicked while the newly selected polygons
hinge at too great an angle. They also hinge from the same edge as the previous hinge
operation.

Click the Current Hinge button, and then select an edge at the back of the middle

selected row of polygons.

Hinge Polygons From Edge

fngle.
| E
Segmants:

—

Curent Hinge: |[.....Froe.]47....0

| oK | Concel
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& B Symmety
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QuickSlice Cut
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14. Repeat Steps 11 through 13 on the remaining row of polygons. Click the OK button
to close the dialog box and then exit the Polygon sub-object level.

The exhaust vent is currently a separate object and should be just another part of the
tank. The two objects are combined using the Attach feature of the Editable Poly
tools. Attach adds the components of one object to another, leaving a single object
with the combined features of both. Each object becomes an Element sub-object of
the newly formed entity. Exit the sub-object selection level by clicking at the top of
the Modifier Stack or using the 6 shortcut key.

15. Select the tank body object. In the Modifier Stack, click on the Editable Poly entry.
Changes made to the object below the Symmetry modifier are then passed up to the
modifier, maintaining the symmetrical balance of the model.

16. In the Edit Geometry rollout, click the Attach button.
If more than one object must be attached, or if the objects to attach are difficult to select in

the viewports, click the Settings button next to the Attach button. This opens the Attach List

dialog box where the objects to attach are selected by name.

17. Click on the exhaust vent. The vent will become part of the tank body object.

18. Click the Attach button again to turn it off. Click Symmetry in the Modifier Stack to
leave the Editable Poly level.

Modeling the Turret

The turret must be able to rotate independently of the body, so it needs to be modeled as a
separate object. We will start the modeling with a two-dimensional spline, convert it into
an editable poly, and then use the Editable Poly tools to form the turret.

1. Continue with the previous exercise or open the Tanks.max file from the companion CD.
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. In the Command panel, select Create » Shapes » Splines » NGon and then drag in the
Top viewport to create the shape.

. Set the Radius value to 35 and the number of Sides to 5.

. Rotate the ngon so that the point faces forward and the flat edge is parallel to the rear
of the tank.

. Move the shape up to the top of the tank body object and rename it to Tank Turret.
. Convert the shape into an editable poly and then access the Polygon sub-object level.

. In the Edit Polygons rollout, click the Settings button next to the Bevel button. Bevel
is similar to Extrude, but it has the additional capability to scale the selected polygon.

. Set the Height to 2 and the Outline Amount to 21 to create the initial extrusion and
bevel, and then click the Apply button.

Height:
20 il
Outline Amaunt:

el
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9.

9.

10.

A second application of the same Bevel settings is applied to the new, currently
selected polygon. Set the Height to 18 and the Outline Amount to —10 to create the
next level of the turret’s height. Click the OK button to apply the bevel and close
the dialog box.

Bevel Polygons

Height:

Bevel Type
& Group (A
 Local Mormal Outling Amount
£ By Polygon [oo 2

oK kj Corcel |

The rear of the turret needs to be extended and raised so that it does not impact the
rear of the tank body when it rotates.

Select the polygon at the rear of the turret. Using the Move Transform gizmo, move
the polygon toward the rear of the tank and raise it slightly using the background
images as references. The edges of the adjacent polygons extend to maintain contact
with the poly being moved.
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The current sub-object level, or the top level, of an editable poly can quickly be accessed
from the tools 1 quadrant of the Quad menu or by using the number keys along the top row
of the keyboard as shortcut keys (not the keys in the numeric keypad). The shortcuts are 1=
Vertex, 2 = Edge, 3 = Border, 4 = Polygon, 5 = Element, and 6 = Top Level.

11. Exit the Polygon sub-object level and use the Cut tool to add a horizontal edge divid-

ing the rear polygon. Right-click to discontinue creating edges and then click the Cut
button to turn it off.

12. Switch to the Vertex sub-object level. In the Front viewport, use a selection region to
select each group of vertices at the rear of the turret and move them into place.

13. Switch to the Left viewport and then select the vertex at the leading point of the turret.

203
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14. In the Edit Vertices rollout, click the Chamfer button.
_ Remove |  Break |
Ewude M) weld |m| 15. Click and drag in the Left viewport to chamfer the selected vertex and create an
(L) B Taigetwald additional polygon.

Connect

. —— }
p=d 1.

17. Exit the Vertex sub-object level.

Creating the Access Hatch

The tank’s crew needs to enter the tank from an access hatch on the top surface. This is
also where the vehicle commander will sit to examine the battlefield. To create this feature,
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the ShapeMerge compound object is used to project the edges of a two-dimensional shape
onto a three-dimensional surface, creating new edges and polygons on the 3D surface.

1. In the Top viewport, drag out a donut shape. Set the Radius 1 value to 10 and the

radius 2 value to 15.

2. Move the donut in the Z-axis above the turret, so that the shape’s edges will be pro-
jected onto the top of the turret.

3. Select the tank turret object, and then select Create » Geometry » Compound Objects »
ShapeMerge.

4. In the Pick Operand rollout, click the Pick Shape button and select the donut in the
viewport.

Pick Shape

5. New edges appear on the top surface of the turret in the shape of the donut. Click the
Pick Shape button to turn it off and then convert the turret back into an editable poly.
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&

6. Select the donut shape and then delete it.

7. Select the outer ring of polygons and extrude them 1.5 units. Select the inner circle of
polygons and extrude them 0.75 units. Exit the sub-object level when you are done.
Save your work.

Extrude Polygons
Extrusion Type Extrusion Height:

@ Group IW ﬂ

¢ Local Normal
£ By Polygon

fppty | ok L cance |

The main form of the low-poly tank model is now complete. The body has a sloped top
and exhaust vent, and the turret has the crew’s access hatch. In the next exercise, the Loft
compound object is used to model the tank’s barrel.

Lofting the Barrel

You can make a simple three-dimensional object by extruding a single two-dimensional
shape perpendicular to the shape’s orientation using the Extrude modifier. You can quickly
complete building boxes, tubes, and even simple 3D text can quickly using the Extrude
modifier. In contrast, the Loft compound object also builds 3D models by extruding one
2D spline along a second 2D spline. The first spline, called the shape object, becomes the
cross section of the new 3D as it follows the second, path object. Tunnels, roller coaster
tracks, fancy 3D text, and any object that needs to maintain a shape along a path are
excellent opportunities to use the Loft compound object.

The Loft compound object has many features and only a few restrictions. The shape
object can be complex, consisting of several noncontiguous splines and even nested splines.
A new shape object can be selected at any point along the path, and the cross section auto-
matically transitions from one shape to the next. Any 2D shape can be used as the shape
object, but only shapes consisting of a single spline can be used as the path object.

Creating the Barrel Shapes and Path

To begin this exercise, several shapes are made to represent the different cross sections
found along the length of the barrel.

1. Continue with the previous exercise or open the Tank6.max file from the companion CD.
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4.

5.

6.

LOFTING THE BARREL

Hide all of the objects in the scene.

In the Top viewport, create three circles, each with a radius of 2.75. Create three more
circles, one with a radius of 3.75, one with 4.0, and one with 4.5.

From smallest to largest, rename the last three circles created to Barrel, Barrel Aim,

and Barrel Evacuator.

Align each of the smaller circles with one of the larger circles using the Align com-
mand. The X, Y, and Z Position check boxes should be checked, as well as the Center
option for both the current and target objects.

Align Selection (Circle03) x|

r~Align Position (Screen]

W % Pasilion [V Position ¥ 2

Current Object Target Object:
£ Minimum  Minimum

& Center & Center

< Pivot Point  Pivot Point
< Maximum © Maximum
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[ Match Scale:

[T Wawds [ vads | Zédis

Apply 0K | Cancel

Select one of the larger circles, right-click and convert it to an editable spline from the

Quad menu.

Unfreeze Al

Freeze Selection
Unhide by Mame
Urihicle: All

Hidle Linselezcted

Hide Selection

Save Scene State...
Manage Scene States

Chiject Properties...
Curve Editar ...
Dope Sheet ...
Wire Parameters...

Convert to Editable Mesh k
Convett to Editable Poly
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7. In the Geometry rollout, click the Attach button and select the corresponding inner
circle. The inner circle will be made a spline component of a two-spline, noncontigu-
ous shape. Click the Attach button to turn it off.

8. Repeat Steps 6 and 7 for the remaining two pairs of circles.

9. Create an ellipse object overlapping the outer circle of the barrel aim object and then
attach this ellipse to the barrel aim object. Turn off the Attach tool when you are done.

10. Access the editable spline’s Spline sub-object level, and then select the outer circle.

10 Similar to the Boolean operation used earlier in this chapter, spline Booleans can
attach, subtract, or display the area of overlapping splines. With meshes, two separate
objects are combined to form a single compound object. When using shapes, two
separate spline sub-objects of the same shape are combined.

11. In the Geometry rollout, make sure the Union button is selected before clicking the
Boolean button.




LOFTING THE BARREL

Figure 5.10
Combine the two
splines using the
Spline Boolean
tools.

12. Click the ellipse-shaped spline as shown in the left image in Figure 5.10. The two
splines are combined as a single spline as shown in the right image in Figure 5.10.
13. Exit the Spline sub-object level.
14. Unbhide the box that shows the side view of the tank.
15. Click the Line tool in the Create » Shapes panel and turn on AutoGrid mode at the
top of the Object Type rollout.
16. Click just inside the turret to place one end of the line.
17. Click again at the opposite side of the barrel and right-click to terminate the Line tool.
g:gz_
Lofting the Barrel .
The shape or the path objects can be selected when the Loft tool is initiated. When the Bonpound Gbiects

shape is selected, an instance of the path is moved to the shape; when the path is selected,
an instance of the shape is moved to the path. The path is already located properly, so this
object is used as the base for the barrel loft operation.

1.

With the line already selected, select Create » Geometry » Compound Objects » Loft.

209
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2. In the Creation Method rollout, click the Get Shape button.

3. Place the cursor over the Barrel object—it changes when it is over a valid shape

object—and then click.

The shape is lofted along the path.

. The Loft object is too dense for our needs; the barrel is not going to be bent or twisted,

so the number of segments is higher than necessary. Expand the Skin Parameters roll-
out. Decrease the Shape Steps value to 2 and the Path Steps value to 0. Shape Steps
defines the number of subdivisions between each vertex of the shape object, and Path
Steps defines the number of subdivisions between each vertex of the path.

Turn on See-Through mode for the barrel. Look closely to the right end of the path
in the Front viewport. You should see a yellow cross at the end of the line. The cross
indicates the location along the path at which the shape object is placed. The Path field
in the Path Parameters rollout sets the percentage or distance along the line where the
cross is located. Any shape object placed at the current location of the cross extends to
the end of the path unless another shape is placed farther along the path. Only one
shape can be placed at any one location along the path.
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5. Increase the Path value, in the Path Parameters rollout, until the yellow cross is even
with the first, wide portion of the barrel.

: |
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Get Path Get Shape
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6. Click the Get Shape button and then click the Barrel Evacuator shape. The new shape
is applied to the path at the current location of the yellow cross, but the cross section
transitions from the start of the barrel rather than the immediate transition shown in
the reference image.

7. Change the Path value to 0.01 units lower than its current value. The Get Shape
button should still be active; if it is not, click it and then click the Barrel shape again.
There is a 0.01 transition distance between the cross section shapes, but this will not
be noticeable.

The Get Shape button stays active while the Path value is changed. You do not need to turn it

on and off while changing the cross sections of a loft.
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8. Increase the Path value to the end of the wider section of the barrel, as shown in the

following image, and then click on the Barrel Evacuator object.

9. Increase the Path value a small amount, and click the Barrel shape again. The evacua-
tor cross section ends after only a short span, and the barrel’s standard diameter
begins again.

10. Increase the Path value until the yellow cross is near the end of the barrel, where the
aiming point is located. Click the Barrel shape.

11. Increase the Path value a small amount, and then click the barrel aim shape. The Aim
Point section of the barrel will appear, but it will be rotated improperly and there the
barrel will be twisted as shown in Figure 5.11. These will be fixed shortly.

Figure 5.11

The Barrel Aim cross
section is rotated
improperly.




12. Increase the Path value until is approximately 98 percent along the path, and then
click the barrel aim object again.

13. Increase the Path value a little more, and then click the Barrel shape again. The barrel
will extend to the end of the path. Click the Get Shape button to turn it off.

Fixing the Rotation of the Shapes

Each spline has one vertex designated as the first vertex, which defines the direction of the
spline. Open splines can have the first vertex at either end point, but not in the middle.
Closed splines can have the first vertex at any vertex. Shapes that consist of several spline
sub-objects have a first vertex for each spline.

Each cross section of the barrel cleanly transitions to the next, except for the transitions
that include the barrel aim shape. To make the transitions, the designated first vertex is
matched on each spline used as a shape object in the Loft. This is done so that when the
circles are used exclusively, the first vertices will match well because all of the circles will
have four vertices and each of their first vertices will be in the same relative location. When
the Boolean operations were executed on the Barrel Aim object, the first vertex was relo-
cated so that it no longer aligns with the other shapes.

The Shape and the Path components maintain a relationship with the Loft compound
objects. This ensures that any changes made to either are reflected in the Loft. In this sec-
tion, you will refine the spline shapes so that their vertices match up better.

1. Select the Barrel Aim shape, and then access the Vertex sub-object level. The first
vertices are shown in yellow, and all others are shown in white.

If you do not see the vertices, choose Customize > Preferences » Viewports and uncheck

Show Vertices as Dots

LOFTING THE BARREL
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2. Select the vertex at the top of the ellipse—it turns red to indicate that it is selected—
and then click the Make First button in the Geometry rollout. Deselect any vertices,
and the top vertex will turn yellow, indicating that it is the new first vertex.

3. Exit the Vertex sub-object level, and then select the Barrel object and access its Vertex
sub-object level.

In addition to designating the top vertex as the first vertex, you will also add addi-
tional vertices to match the number found in the barrel aim object. Although this step
isn’t absolutely necessary when lofting, it adds to the result in this case.

4. Select the top vertex of the outer ring and make it the first vertex.

5. In the Geometry rollout, click the Refine button and click in two places—once on
each side of the first vertex to correspond to the extra vertices created when the ellipse
was added to the Barrel Aim outer circle. Turn off the Refine button and exit the Ver-
tex sub-object mode.




8.

LATHING THE WHEELS

Select the barrel evacuator object and make the top vertex of its outer ring the first
vertex, similar to Steps 1 and 2.

Select the barrel loft object and rotate it 90 degrees counterclockwise, so the aim point
is at the top of the barrel.

Rename the Loft01 object to Barrel Loft.

Lathing the Wheels

In the previous chapter, you used the Lathe modifier to create knobs for a chest of drawers. @
Here, you will use the Lathe modifier to create the wheels for the tank.

1.

Continue with the previous exercise or open the Tank7.max file from the companion
CD. Unbhide all hidden objects.

In the Front viewport, create a box primitive with a Length and Width of 22 and a
Height of 17. Increase the Length and Height Segments to 2. In the Left viewport,
move the box over the track area of the background image. This is a temporary stand-
in object that is the approximate size of the tank’s lower wheels.

Click the Line tool in the Create panel, and turn on the AutoGrid option. Draw a line
and then modify the vertices until the shape is similar to the line shown in Figure 5.12.
The shape should be open on the bottom.

Delete the reference box.
Select the spline and apply the Lathe modifier.

Choose X in the Direction section and Min in the Align section. These parameters
cause the line to be revolved around its X-axis and place the pivot point near the
bottom of the shape.

If necessary, check the Flip Normal option to expose the opposite side of the

S p—
T

object’s faces.
Figure 5.12

wheel.
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Draw the line to be
lathed to create the
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TR 8. Expand the Lathe modifier in the Modifier Stack and choose the Axis sub-object level.

i % 9. In the Left viewport, drag the Y-axis handle of the Move Transform gizmo downward

. sine to reposition the Lathe axis and expand the radius of the wheel. Be sure not to leave a
noticeable hole at the center of the wheel.

10. Exit the Axis sub-object level and rename the object to Wheel Lower.

11. Move the wheel to the front of the track. Make seven instanced clones of the wheel
and place them over the existing wheels in the background image.

The rear drive sprocket has a different design than the other wheels. Feel free to lathe a dif-

ferent shape to create that object.



USING SNAPSHOT TO CREATE THE TRACKS

12. Select all of the wheels and click the Mirror tool (P ) in the Main toolbar.

13. In the Mirror dialog box, choose Instance in the Clone Selection area. Decrease the
Offset amount until the instanced wheels reach the tracks on the opposite side of the
tank. Click the OK button to close the dialog box.
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Using Snapshot to Create the Tracks

The tracks are a series of identical tread objects that are linked together to form a continu-
ous belt. To quickly make all of the track treads, a single tread is made and then it is ani-
mated following the path that defines the path for all of the treads. The Snapshot tool is
then used to create instanced clones of the tread at a user-specified increment of time. You
don’t need to know the proper time increment; the value can be “walked-in” by undoing
and reapplying the Snapshot tool until the clones are made properly.

Creating the Tread and Path

In this section you will create a single tank tread, using splines and the editable poly’s
Extrude function. The tread is then copied many times to form a continuous belt of
treads.

1. Continue with the previous exercise or open the Tank8.max file from the companion CD.
2. Hide all of the tank objects in the scene. Leave the background panels in place.

3. Zoom into one of the tracks in the Left viewport.
4

. Use the Rectangle tool to make a rectangle that roughly follows the perimeter of
one of the treads. Use the Line tool to draw a spline that follows the perimeter of
the tread shoe. Make sure that the second spline is closed. You may need to move
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the Tank Front Reference image box back, behind the construction plane, to see

your new objects.

5. Convert one of the objects into an editable poly and then attach the other object to it.
6. Rename this object Tread.

7. Select both polygons and bevel them with a Height of 0.7 and an Outline Amount
of —0.4. Click OK to apply the bevel and close the dialog box.

Bevel Polygons
Height

Eevel Type
® Growp 0 ¢
" Local Nomal Outling Amaunt
By Polygon W ﬂ

By 0K | Concel |

8. Select the inner polygon and bevel it with the same settings as the previous bevel. Exit
the Polygon sub-object level.
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9. Mirror the tread to the other side of the track, choosing Copy in the Clone Selection
area. Attach the new editable poly to the tread object.

[ Miror Agis
L R
cy £
(7 o %

Oifset T3 2

i~ Clone Selection

© NoClone
Instance

" Reference

¥ Mirtar IK. Limits

oK Canicel

10. In the Front viewport, draw a line that represents the path that the treads follow.
Be sure to close the spline by placing the last vertex point over the first one and
clicking the Yes button in the Close Spline dialog box that opens. Edit the path

as necessary.

Front

11. Rename the line to Tread Path.

Animating the Tread

The Tread must be animated following the path that you just drew. To do this, the Path
Constraint is applied to the tread and the path is assigned as the object to follow.

1. Select the Tread object.
2. Click the Motion tab (|i@®|) of the Command panel.
3. Expand the Assign Controller rollout and select the Position entry in the Controller

window.
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| 4@ @ T 4. Click the Assign Controller button (.). The Assign Position Controller dialog box
;Taf . u opens and displays a list of all the possible controllers that can dictate how and object
JETOEE]| = is positioned or moved in the scene.
Parameters Trajectories
: : 5. Select Path Constraint from the list and click the OK button. The dialog box will
[ Assign Contioler ]
close, and the Path Constraint parameters will appear in the Motion panel.
Transform : Position/
Poskion; Posic 6. In the Path Parameters rollout, click the Add Path button and then select the tread
) Seale: Besir S path object in the viewport.

v & @@ T
;LT\'ee'__d_._. o u

[ FehPosmetzs | 7. The path name will appear in the Target window. Check the Follow and Allow
% Upside Down options in the Path Options section. The Follow option causes the
et eight animated object to change its orientation to match the angle of the path segment
at its current location. The Allow Upside Down option prevents the tread from
flipping to maintain an upward orientation when the path returns the treads to
the starting point.
weight [FT0__ 2
- Path Opticns: You can no longer move the Tread object using the Move Transform gizmo. The position of
% Along Path:lwg 1 ) |
7 Folom | Bark the tread is now constrained to the location of the path.
Bark AmDunt.lﬂﬁ—g
Smoothness:[05 3 . . . .
%, o Upside Down 8. Move the path to the right until the tread is centered on the treads in the background
ﬁonstaﬂt Velacity image.
W Loop I FRelative
9. The tread is now animated so that it follows the path over the available length of ani-

mation. Drag the Time Slider, which runs along the bottom of the viewports, to the
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right until the tread is visible along the top section of the path. As you can see, the
tread is oriented improperly; it is rotated vertically instead of horizontally.

<
\IHI\}!UIHIHHHJ’JH\ |

H‘S}U‘H‘HHIElUHHHIHJpHHI

10. Select the tread and rotate it exactly 90 degrees to lay it flat along the path.

11. Drag the Time Slider back and forth and watch the tread object in the viewports;
it maintains a constant orientation match to the path as it follows it from start to
finish.

Creating Tread Clones with Snapshot
The Snapshot tool creates clones of selected objects at any designate interval of frames.
This section uses Snapshot to create many identical treads.
1. The Snapshot tool is located on the Extras toolbar. Right-click on a blank area
between any tools on a toolbar, and then click Extras on the context menu that
appears.

Customize. ..

v Command Panel

v Main Toolbar
Axis Constraints
Layers

w reackar

Render Sgtcuts

Snaps
Anirmation Layers
Brush Presets
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. The clones will be created and then the dialog box will close.

[Tread20 |
Madifier List Vl

Editable Poly

. With Tread selected, click and hold on the Array tool to display the flyout buttons.

Release the mouse over the Snapshot tool to open the Snapshot dialog box.

. In the Snapshot section, choose Range and make sure the From  EEErmmes zix

and To values are 0 and 100, respectively. Set Copies to 80, and [ onepsbe

¢ Single # Range

choose Instance in the Clone Method section. These settings Fom [T
mean that over the course of the 100 frame animation, instance l:m ,;E”_ﬂ

clones of the tread are created every 1.25 frames for a total of v
80 clones (100/80=1.25). Click OK. © Coy " Fisleroncs

@ |nstance  Mash

Cancel

. If the gap between the Tread clones is incorrect, Undo the Snapshot command and

then initiate it again. The last settings used in the Snapshot dialog box are retained
and just need to be tweaked.

. Apply a Cap Holes modifier to any of the Tread clones. Cap Holes creates a surface at

the back of the tread objects. Without Cap Holes, the treads would not appear in a
rendered scene as they pass under the tank wheels. This is because, with no surface on
the under side of the treads, the normals of the visible faces would face the wrong
directions and would not be rendered.

. Hide the tread and tread path objects, as well as the background image boxes; they are

no longer needed.

. Unbhide the tank body, tank turret, barrel loft, and wheel.



9. Copy the Tread clones, as instances, to the opposite side of the tank.

10. This completed low-poly tank project, with lights and a camera, can be opened as

Tank Complete.max from the companion CD.

Summary

This chapter explored many of the tools used to create models with lower polygon counts.
After setting up the scene with background images, some of the tools within the Editable
Poly toolset were used extensively. The Extrude and Bevel tools were used to add or change
the topology of polygons, and the Cut tool was used to add edges to surfaces. Booleans for
mesh objects and splines were both briefly used to display just a bit of their capabilities,
and the Symmetry modifier was used to maintain the model’s symmetrical form. The Loft
compound object displayed its abilities to extrude one shape along another’s and change
the cross section entirely at any point. Finally, the Snapshot tool was used to create many
instanced copies of a single animated object.

In the next chapter, we will continue exploring the Editable Poly tools while creating a
smooth, more organic model.

SUMMARY
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CHAPTER 6

Organic Poly Modeling

P 0 ly m0d€l@%g generally takes one of two forms: low polygon-count modeling

and high polygon-count, or organic, modeling. Because they require less memory, can be
easier to animate, and can render quickly, low polygon-count models are useful in games.
They can contribute to more realistic scenes by filling in background areas with less-detailed
objects. An organic model’s elements flow together seamlessly. Take the human head as an
example; there may be no clear distinction between where the lower lip stops and the jaw
starts or where the top of the nose ends and the forehead begins. A basic knowledge of
anatomy and an understanding of balance and proportion are important when you’re
designing a character that is appealing and believable.

Realistic computer-generated (CG) characters are becoming very common in television
and films; they appear as stunt doubles, masses of individuals, and even main characters.
Using CG characters can often be safer and cheaper than using an actual actor or a stunt
person and, at one time or another, most 3D artists strive to create a character they can
call their own. This chapter focuses on using the Editable Poly toolset to create an organic
alien model suitable for character animation. With the exception of the alien’s eyes, the
model is a single object created from a very basic form.

Topics in this chapter include:

Setting Up the Scene
Creating the Basic Form
Adding Detail

Final Touches
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Setting Up the Scene

As mentioned in the previous chapter, acquiring and utilizing good reference material is

essential for creating an adequate character in 3ds Max. At the minimum, sketches of the

character’s front and side features are necessary to use as background images. Additional

perspective sketches from several points of view and sketches of specific features, such as

headgear, weapons, or other devices should be near at hand during the modeling process

for quick reference.

Creating Planes and Adding Materials
Like the Tank exercise in Chapter 5, “Modeling in 3ds Max: Part II,” this exercise begins

by creating crossed boxes and applying the reference images to them.

1.
2.
3.

6.

Open or Reset 3ds Max.
In the Top viewport, create a tall, wide box running along the X-axis.

In the Parameters rollout of the Command panel, set the Length to 0.01, Width to 66,
and Height to 56.

Rename this box Alien Front Image.

With the box still selected, click the Move tool (/¢ ) in the Main toolbar. In the
Transform Type-Ins at the bottom of the | 8 B« <lvfon <lz[oo N

user interface, move it to the origin by
entering 0 in all three axis fields.

The box will move to the origin.

Create another box in the Top viewport. This one should run primarily along
the Y-axis.
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7. Set the Length to 20, Width to 0.01, and Height to 56
and then rename the box Alien Side Image.

8. Move this box to the origin as well. The Perspective
viewport should look similar to Figure 6.1.

Adding the Materials

The reference materials must be added to the boxes to
provide a visual cue during the modeling process. It’s
important to ensure that the significant features of the
character, which appear in both reference images, are at
the same height. For instance, the top of the head and the

shoulders should be at the same scene elevation to make

the modeling process easier, eliminating as much guess Figure 6.1
The crossing boxes

work as possible.
setup

1. Click the Material Editor button (/83 ) in the Main toolbar to open the Material Editor.

2. Select the top-left sample sphere by clicking in it. This is the sample slot where you
will make the front material.

© Material Editor - 01 - Default o =] |

Material Mavigation Options  Utilities

R R R YY)

@22 8] | @ |4 % (ol | @ [T & &

%, |u1 - Default - Standard
EE| I~ wire [~ 2Sided

I” FaceMap [~ Faceted

Self-llumination

c Ambient - ’ﬁ [~ Caler [0 g J

E mittuse: [ |
Specu\ar.l:l J Opacity: [100 g J

r Specular Highlight:

Specularlevel [T 2| |
Glossiness: [0 3| |
Safter [A7 2
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3. Expand the Maps rollout, and click the Diffuse Color button currently labeled None.

= Maps ]
Amaunt Map

I~ Ambient Color .. .[T00 3 Hone

I™ Diffuse Color... [100° 3] None C

I~ Specular Color . [100° 2| None

I™ Specular Level . [T00 2] Mone

4. Double-click the Bitmap entry at the top of the Material/Map Browser that opens.

[ [Bitmap
—e @ | Xx [
F Bitmap Al
I Cd.gera Map Per Pivel _I
F Celular
£ Checker
— Browse From— | & Combustion
€ Mt Library & Compasite
WMl Editer & Dent
 Aetive Slat & Falloft
 Selected I Flat Mimar
 Scene I Gradient
& New & Gradient Ramp
“Shom F Marble
I Mask
I~ haterials & M
I t12ps & Noiss
I Incompatile| | @ o) Bums
I™ Fioot Orly & Output
I~ By Object F Farticle Age
£ Particle MBI
20 maps & Perlin Marble
" 3D maps F Flanet
" Compositors & Raytrace
" Color Mods &F Reflect/Refract
 Other A AGE Multipls
& Al I RGE Tint
T, I~
oK Cancel |
@ 5. In the Select Bitmap Image File dialog box that opens, navigate to the Chapter 6 files

on the companion CD and select the Alien Front Sketch.jpg file. Click the Open but-
ton to add the first alien image to the material.

Select Bitmap Image File 2 x|

History: Ic:\ducuments and settingssimcfarland'my documenls\3dsmax\.j

Look jn | (3 ChapD€ CD Files =]« ®B ek E-

File name:  [Alien Sketch Frart.jpg Open

Files of tupe: IAI\ Formats j Cancel

Gamma
Devices.. & o .
Use image's own gamma

Setup... € se system default gamma s ]
| £ Overide d .l

Infa...

View | | [~ Sequence W Preview

Statigtics: 237042213, B Bits Grayscale - Single Image
Location: F:\MachSybexiintro to 3ds MaxintoT o ax Chap.. \lien Sketch Frontjpg
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6. In the Material Editor’s horizontal toolbar, click the Show Map in Viewport
. ) s o . %ol @& S
button. This causes the image map to be displayed in all viewports using the
Smooth + Highlights display after the material has been assigned to the scene Show Map in Wiewport

objects.

7. With the Alien Front Image box selected, click the Assign Material to Selection button
in the Material Editor toolbar. The alien’s front reference image will be displayed on
the face of the box.

R
Material Mavigation Options  Ukiities
@
3
H#
L)
|
B,
=}
- =I.\
4] » 3 SIS
\'GBI@\X @4 %ol @ il & &
Diffuse Color{Asign Moterial to Selection] =] Bimap |

[- Coordinates I

® Tewture  Envion Mapping |Explicit Map Channel =

S

Reference images should not be drawn on white paper before they are scanned to a digital
file. By default, white is the color of selected objects in 3ds Max. They can be visually lost on
a white background. If the drawings are on white background, use Photoshop, or another

image-editing package, to process the images so the background is gray.

8. In the sample slot area, select the sample slot to the right of the current slot. Its
boundary will turn white to indicate that it is the current material.

k
x

[® Material Editor - 02 - Default

Material Mavigation Options  Ukilities

% 2P e lEOe
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SEEING QUALITY BITMAPS IN THE VIEWPORTS

The Show Map in Viewport toggle ( i ) in the Material
Editor determines whether the maps in a material are
displayed in all viewports set to the Smooth + High-
lights display mode. In many cases, the quality of the
images displayed is high enough to align bitmap fea-
tures to model features but not high enough to effec-
tively use the images as reference elements. The quality
of the bitmap display is set in the Preference Settings
dialog box. The following steps and images explain the
method for changing the bitmap viewport quality
when using the DirectX video driver. The steps to fol-
low when using the OpenGL or Software drivers are

similar.

1. From the Main menu, select Customize »

Preferences.

2. Click on the Viewports tab, and then click on the Configure Driver button

in the Display Drivers section.

3. Inthe Configure Direct3D dialog box that appears, select a resolution
in the Download Texture Size section or select the Match Bitmap
Size as Closely as Possible option to increase the displayed resolution

of any maps shown in the viewports. This does not affect the actual

Inverse Kinematics | Gemos | MéXSaipt | FRadiosty | mentalmy |
General | Files | Viewpors | Giamma and LUT | Fiendering \ imation \
r~ Yiewport Parameter ~ Ghosting
™ Use Dual Planes Ghostng Frames: ~ [5 3]
[~ ShowVetices asDots  Giz=: [2 3] Displap NthFrame: [T 2]

Handle Size: [T 2]

I™ Draw Lirks as Lines

™ Backface Cull on Object Creation
¥ Attenuate Lights

v Mask Viewport to Safe Region

I Update Background While Playing
I™ Filter Environment Backgrounds
[V Displap world s

Giid Nudge Distance [z
Mon-scaling object size: 10 =

@ Ghost Before Curent Frame
" Ghost After Current Frame
" Ghast Befare and After

[¥ Ghost in Wirsframe

I Show Frame Humbers

~Mouse Control
Middle Button: & Pan/Zaom ¢ Stioke
[~ Zoom About Mouse Point (Drthographic)
™ Zoom About Mouse Point [Perspective)
|~ Right Click Menu Over Selected Only

-

wheel Zoom Increment:

i~ Display Driver

Currently Installed Driver.

Canfigure Driver. [Diect3D 9.0 (ATI FireGL Va100)

Ok Canicel

x|

Configure Direct3D
i~ Implementation-S pecific ing:
- Geometr

I™ Display &l Triangle Edges
[V Use Cached DIDXMeshes
[¥ | Use ‘Wirefiame Faces
¥ Use Triangle Strips

¥ For Witefiame Objests

~windaw Updal
[~ Redraw Scene On Window Expose

size of the images used in the scene, only how they are shown in the

viewports.

If necessary, repeat Step 3 to increase the resolution of the background

image in the Background Texture Size section.

Click OKin both dialog boxes to accept the changes. You must close and

then reopen 3ds Max for the changes to take affect.

Be aware that increasing the displayed resolution can decrease viewport

performance and increase the system resources required to manage the

scene.

I™ Redraw In Maximized Yiswport
I” Redraw In UnMaximized Wiewports

¥ Use Incremental Scene Updates

r fippearance Freferences

[ Enable Antisliased Lines in Wirsframe Views
r~ Backgound Texture Size
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Figure 6.2

The scene with the
reference images
applied to the boxes

9. Repeat Steps 2 through 5, this time choosing the Alien Sketch Side.jpg file in the
Select Bitmap Image File dialog box.

10. Select the narrower box and click the Assign Material to Selection button. Your Per-
spective viewport should look like Figure 6.2. If the images do not appear in the view-
port, right-click on the viewport’s title and choose Smooth + Highlights from the
pop-up menu to change the viewport rendering mode.

11. Close the Material Editor.

Creating the Basic Form

The alien character’s form is pretty common: one head, one neck, two arms, a torso, and
two legs. This is a frequently seen standard for bipedal, humanoid 3D characters. This
form can be further refined by adding facial features and modeling the arms and legs into
upper and lower segments with clearly defined fingers and toes, similar to the exercises in
Chapter 4, “Modeling in 3ds Max: Part I.”

When you create an organic character, you might be tempted to try to model one
piece of the final product, such as the head or hands, to completion before you begin mod-
eling another piece. This is rarely a good method because the scale and balance of the
components must be built precisely from the beginning. A better practice is to block out
the basic form and focus on the size and crucial shapes of major elements and then add
detail for the finer features. The following exercises describe the steps required to block

out the alien’s major features.
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Figure 6.3

Move and adjust the
box to match the
reference images.

Blocking the Torso

The basic structure for the torso will begin with a simple box primitive. After converting
the box into an editable spline, you will add the Symmetry modifier to the object so that
any manipulations performed on one side are instantly performed on the other.

1. Continue with the previous exercise or open the Alienl.max file on the companion CD.

2. Right-click on the name of each Smooth + Highlights—rendered viewport and choose
Edged Faces to display the rendered surfaces and the edges of each face.

3. Inthe Top viewport, create a box with two Length, Width, and Height segments.
Rename the box to Alien and change its color, if necessary, to a hue that contrasts
with the boxes that display the reference images.

4. Move the box upward until it is centered on the torso in the reference images
and modify its parameters to fit. It’s better if the box is slightly smaller than the
sketch so that the image is visible beyond the box similar to the box shown in
Figure 6.3.

5. Convert the box into an editable poly object.
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6. Access the Vertex sub-object level, and delete the left half of the box by dragging a
selection region around the left-most vertices and then pressing the Delete key.

7. Exit the Vertex sub-object level. It’s important that the next step occur at the object
level.

8. Switch to the Modify tab of the Command panels and apply the Symmetry modifier
to the box. The Symmetry modifier allows you to model only one side of the charac-
ter while it automatically models the reciprocal side.

||
Madifer List -

Editable Paly

The box currently obscures the reference images and can make modeling more diffi-
cult. Turning on the See-Through mode in the object’s properties will reduce this
problem.
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9. With the Alien object selected, right-click in the viewport and choose Object Proper-
ties from the Quad menu.

Isalate Selection
Unfreeze Al
Fresze Selection
Uinhide by Mams
Unhicle A1

Hide Unselected
Hide Selection

Mirror | Save Scene State
Top-level | Manage Scene States

Mowe

Rotate

Scale

Select

Clone

Curve Editor

Dope Shest

Wire Parameters...
Conwert Ta: 3

10. In the Object Properties dialog box that opens, check the See-Through option in the
Display Properties section and then click the OK button. The object will become
transparent in the viewports and the edges will remain visible.

Object Properties

I |

1o o

ha |
il el F
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Forming the Torso

You will begin forming the basic shape of the torso my moving the editable poly’s vertices
and extruding its polygons.

1. Inthe Modify panel, select the Editable Poly level of the Modifier Stack. The left side |
of the object will disappear. This will allow you to select vertices, with a selection ke -

& B Symmety

region, in the Right viewport without selecting the vertices on the opposite side.

2. Access the Vertex sub-object level and start to form the torso by moving the vertices
in the Front viewport to match the background image, as shown in Figure 6.4. Use a

selection region to select both the front vertices and the vertices directly behind them.

3. Switch to the Right viewport and move the vertices to match the other reference

image.

Figure 6.4
Adjust the editable
poly’s vertices to
match the back-
ground image.

The alien’s back has two curves; a concave curve at the
lower part of the spine and a convex curve at his rear. The
alien’s front has a similar, more subtle compound curve.
The editable poly object, however, does not have enough
vertices to match the complexity of the image. The Chamfer
tool is generally used to refine or soften an edge by subdi-
viding it into two colinear edges, with new polygons located
between them. The angle between the new polys and the
old polys is one-half the previous value. When the polys
on both sides of the edges are coplanar, no new angle is
introduced to the model, but a gap is created between

two new edges.
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4. In the Selection rollout, click the Edge button (.) to switch to the Edge sub-object
level.

5. Select the four edges that horizontally bisect the object. Switch viewports as necessary
to select them all.

[ M 6. In the Edit Edges rollout, click the Chamfer button.

7. Click and drag on any of the selected edges to chamfer all of them.

8. Release the mouse button. Click and drag again to add two more rings of edges and
further refine the mesh. Make sure that you do not drag so far that the new edges
overlap.

9. Switch back to the Vertex sub-object level and continue to move the vertices to match
both the front and side reference images.
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10. Switch to the Perspective viewport. Zoom and arc-rotate the view to see the top poly-
gon in the model.

11. In the Polygon sub-object level, select the top polygons in the model and click on the
Extrude tool in the Edit Polygons rollout. Be sure to select both the front polygon and
the rear polygon hidden behind the box holding the front reference image.

12. Click and drag the top polygons to extrude them approximately one-third the distance
to the alien’s armpit. Release the mouse button and repeat the process two more times
until the top polygon is even with the top of the alien’s armpit.

13. Switch back to the Vertex sub-object level and move the new vertices to match the
reference images. The inner pair of vertices should be higher than the other pair,
causing the top edges to no longer be parallel to the others.
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Cleaning Up the Geometry

When you create models with the editable poly toolset, you will often generate unneces-
sary or unwanted polygons. In this section, you will eliminate some internal polygons that
the model doesn’t need.

1. Continue from the previous exercise. Select all of the polygons in the model, right-
click in the viewport, and choose Isolate Selection from the Quad menu. The two
boxes will disappear and the torso will remain.

2. Arc-rotate the viewport to look at the inner surfaces between the two halves of the
model. You will be able to see the six internal polygons created with the Extrude tool,
as shown in Figure 6.5. You might need to turn off the See-Through mode to see these
polygons clearly. These, and the six additional polygons created by the Symmetry
modifier, are undesirable because they make the model unnecessarily complex and
can affect later results when you use several of the Polygon Editing tools.

3. Select and delete the six internal polygons.

4. In Edge sub-object mode, select all the edges, front and back, from the alien’s shoul-
der to its hip and then chamfer these edges. The new polygons created by the Cham-
fer tool will become the curvature around the sides of the alien.

Figure 6.5

The internal poly-
gons created with
the Extrude tool
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5. Exit the Edge sub-object level. Click the Symmetry entry in the Modifier Stack to see
the model of the torso thus far.

6. Exit Isolation mode.

Adding the Arms
The next step in roughing out the basic form is to add the alien’s shoulders, arms, and
hands. The arms will be partitioned into a shoulder/clavicle element and an upper and
lower arm. Modeling a character’s hands was covered in Chapter 4, so we will only skim
over it here.
1. Continue with the previous exercise or open the Alien2.max file on the companion CD. @
2. Select the Alien object, click the Editable Poly entry in the Modifier Stack, and access
the Polygon sub-object level.
3. Select the four top polygons at the alien’s shoulder area, including the chamfered
polys.

lee
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4. In the Edit Polygons rollout, click the Settings button next to the Hinge From Edge
button to open the Hinge Polygons From Edge dialog box.

5. Click the Pick Hinge button and select either of the straight, horizontal edges near
the armpit. The selected polygons will be previewed in the target orientation in the
viewports.

Hinge Polygons From Edge x|
Angle:
o i
Segmerts:

1

Curent Hinge: ;... Figk Hinge.....}

cpnly | oK Cacel |

6. Set the Angle value to about 17 and click the Apply button. The previewed orientation
will take affect. The selected polys will be previewed rotating another 17 degrees about
the selected edge. Click the OK button to accept the second hinge action and exit the
tool. Your model should look similar to Figure 6.6.

7. Switch to the Vertex sub-object level and adjust the vertices to define the clavicle and
shoulder area.
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Throughout the modeling process, you may find yourself turning the See-Through mode on
and off to hide and unhide the background images and to isolate the model. The images in
this chapter switch between these modes and practices as required. Press Alt+X to toggle

See-Through on and off easily. Alt+Q will get you into (but not out of) Isolation Mode.

Figure 6.6
The Chamfer tool in the Edit Vertices Hinge the shoulder
rollout is similar to the same tool in the area twice.

Edit Edges rollout. Rather than subdi-
viding an edge into two colinear edges,
it creates a new polygon by creating
new vertices, projecting into all the
polygons that share each selected ver-
tex. If the arm were extruded now, it
would be very boxy and would require
the edges to be chamfered. By first
chamfering the vertices, the resultant

extrusion is more acceptable.

Zoom into the shoulder and select the four vertices at the corners of its perimeter.
Click the Settings button (g) , next to the Chamfer button in the Edit Vertices
rollout.

In the Chamfer Vertices dialog box that opens, increase the Chamfer Amount to
divide the angle between the perpendicular edges. Click the OK button when you

are done.
Chamfer Amount:
0.347 :% ™ Open
Apply Ok Cancel
w0

There is a vertical edge that bisects the polygons that will be extruded to make the
arm. If this remains, it will create undesired internal polygons. Selecting and deleting
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the offending edge would also delete the polygons that it contributes to the perimeter,
and it would leave a hole in the model. The Remove tool, however, deletes the edge
and combines the adjacent polygons into a single polygon.

10. In Edge sub-object mode, select the edge and click the Remove button in the Edit
Edges rollout. The edge will be deleted and the perimeter will remain intact.

[~ ByWertex
I~ Ignore Backfacing

I~ By sngle: [45.0 =
Shrink Girow
Ring g Loop ﬂ

Edge 10 Selected

[+ ScRSelection |
Insert Vertes

Remaow Split
Extrude J wheld g
Charnfer g Target ‘weld
Bridge g Connect g
Create Shape From Selection
“weight: I‘ID— ﬂ
Crease: IDD— ﬂ

Edit Tri. Turh

11. Select the polygon where the arm will be, and extrude it to about half the length of the
upper arm.

12. Move the vertices to straighten the arm, and then select and scale all end vertices
down slightly.
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13. Repeat Steps 11 and 12 two more times, scaling the vertices up at the elbow and then

down at the wrist.

b

14. Similar to the modeling procedure described in Chapter 4 and here in Chapter 6,
block out the basic form for the alien’s hand. When completed, the hand and fingers
should look similar to those shown in Figure 6.7.

Adding the Legs

To create the legs and feet, you’ll use methods similar to the ones you used to create the Fioure 6.7
rigure 6./

arms and hands. Extrusions of polygons, chamfering of vertices and edges, and scaling The modeled hand

and fingers

vertices and polygons are all mainstays of polygonal modeling. In this section, you will
also use the QuickSlice tool to add edges to polygons flmepete
where additional detail is necessary.

1. Continue with the previous exercise or @
open the Alien3.max file from the com-

panion CD.

2 Hide the Alien Front Image object or move it
behind the model so that it doesn’t obstruct the
view in the Perspective viewport.

3. Arc-rotate and zoom into the polygon that will be
extruded to create the leg at the bottom of the

model.
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4. Select the edge that bisects the bottom polygons. Use the Remove tool to delete
the edge.

e

5. Select the bottom polygon. In the Edit Geometry rollout, click the QuickSlice button.
epeat Lasl . .
%omzn; [NLon; - The cursor will turn into an arrow.
i 6. The intent here is to add an additional polygon near the centerline of the model to
Create Collapse ’ . p yg . .
attach |0 Detach accommodate the detail around the crotch. Click on the edge in the front of the
Slice Plane | I~ spit model that runs from the center to the side, near the symmetry plane that divides
Slice Feset Plane .
o [ the model in half.

7. Move the cursor. A thin line that projects from the initial point through the tip of the
cursor to the edge of the selected polygon will be selected.

8. Click in a similar location on the opposite edge at the back of the model. A new
edge will appear, and the single selected polygon will be divided into two coplanar

polygons.
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9. Click the QuickSlice button to turn it off.
10. Select the larger polygon and extrude it about half the distance to the knee.

11. Select and then move and scale the vertices at the end of the leg to match the reference

images.

R g g MR

12. Repeat the leg extrusions at the alien’s knee, mid-calf, and ankle. Adjust the vertices

at each location.

oo AP e S

L R
i, I T

|
i e,

B TS

Ty
= .

N
[} SRRSO, T
| =

13. Arc-rotate so that you can see the inner portion of the leg. These edges are not
chamfered like the edges on the outside of the leg. Select one inside-vertical edge at
the front of the model and another at the back of the model.

14. In the Selection rollout, click the Loop button. Loop expands the selection to include
all edges that meet, end to end, that are aligned with the selected edges.

SN N
[ ByWere
™ lgnore Backfacing

I™ Byéngle IF ﬂ
Shrink Girow
Ring | %] i.“.“.“LﬁEh.’..“{}gﬂ

2 Edges Selected
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Instead of expanding the selection, you can use the spinner arrows, next to the Loop button,
to shift the edge selection to the next aligned edges. The Loop tools at the other sub-object

levels work in a similar fashion.

15. All of the inside edges, from the ankle to the crotch are selected. Use the Chamfer tool
or the Chamfer Settings tool to subdivide the edges.

Chamfer Edges

Charnfer &mount:

032 =] I~ Open

ey ‘ oK.

Adding the Feet
Now that the alien has a leg to stand on, you need to give him a foot. You’ll continue using
the Extrude and Chamfer tools along with the Hinge Polygons From Edge dialog box, as
you did with the hand.
1. Continue from the previous exercise. Extrude the polygon at the base of the leg, until
it extends to the bottom of the foot.
2. Select the polygon at the back of the foot and use the Hinge Polygons From Edge dia-
log box to create the polygons that make up the heel portion of the foot. Pick the edge
at the top of the heel as the hinge. Click OK to close the dialog box.

Hinge Polygons From Edge
Angle:
5 =)
Segments:
7 .

Current Hings: Edgs 575

Aoply | oK % Cancel |

3. Chamfer the edges of the polygons created with the Hinge From Edge tool, and then
adjust the vertices as required.
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4. Extrude the polygon, at the front of the ankle, twice to create the foot. The first extru-
sion is used to make the transition from the ankle to the foot and the second extends

the foot to the beginning of the toes.

5. Ift