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3D Visualization and Animation Contest

The world of 3D is rapidly expanding, and career opportunities exist in a wide range of fields —
including architecture, games, product and industrial design, civil engineering, and film and television
animation. This contest allows students to step into a real world 3D production environment where
creative output must be accomplished within specific timeframes, resources and design constraints.
This is a two-person team event and includes a preliminary written exam. Contestants must produce
high quality images and an animated short subject using 3D computerized images. Students are
evaluated on their technical knowledge, production skills and creative abilities — including visual
development and storyboarding. They will also have the opportunity to interface with and get
feedback from high-profile judges with successful careers in 3D animation and visualization.
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ractical Exercise: Storytelling

D Visualizion nd nimation ontest 2010

Background Information: Storytelling

All of you see movies, play video games, and watch television. Oftentimes, photographs and
paint-ings include no characters, yet you still understand what is happening and are moved by these
images.

« 1na movie, the camera may lead you through a space - focusing on objects that tell you who has
been there, unveiling a portion of the story with no character in the scene, and revealing clues
that may play a role later on in the movie.

« In games, you often have to discover what is happening by traveling through the environment as
visual clues unveil the story.

« In an architectural visualization, the designer tells a story to the cli~ent about what the space
will look and feel like, conveying a mood.

If 1 walk into the room you live in, | would see things that tell me about you. That is the goal
of today's challenge: tell us a story about a space. We need to be able to look at the rendered
im-ages and animation and know exactly what is happening, just happened, or is about to
happen.

The Task: Create an Environment that Tells a Story
These are the story concepts you may choose from:

-

The living room of a superhero in the year 2050 (futuristic)
The laboratory of a mad scientist who is inventing a way to time travel (sci-fi)
The secret hide out of an international spy (present)

(See the following pages for more in-depth story information on the three concepts)

What we want you to do is tell us a story using a room. This may sound constraining, but use
your imagination. Rooms can be made from many things. They can be round or square; ceilings
can be high or low; there may be steps that lead down or up. Light may play a role. Maybe you
have windows, skylights or huge doors. All of these features depend on who lives there and the
story you are telling.

By looking at your final images and animation, we should be able to answer these questions:

Who lives or works here?

What do they do?

What is the general time period: past, present, future, fantasy?

What type of a person is he/she?

What just happened in this space? Are things knocked over, broken, or neat? What is the light
like? Is it clean or dirty?
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Before you begin to model in 3D, you will need to

do some research and sketches so that you can tell your story
the way you want the audience to see it. These are some steps that may be
helpful before you start modeling.

«  Make a list of all the objects you plan to place in the room.

- lay out a floor plan of where everything will go, where the entry is, etc.

»  Sketch some of the more complex objects and think about how they are made.
« Consider color and lighting that fits the mood you want to set.

- Think about your final short animated walk through, and sketch a storyboard of

how the camera will move around the room and what you want the viewer to see.

Parameters for the Project: IMPORTANT!

The room size is 1§ x 20 feet (300 square feet)
Maximum top to bottom height of 20 feet.

The room can be any shape, but you must stay within this square footage. You may make it
small-er, but no larger. It may step down or up slightly, but may not be a two-story space.

You may include any number of openings. While the outside may be visible through win-
dows and doors, all the action must take place within the space. Be clever with how you use
the “outside” space if you choose to incorporate it.

You may use sound effects if you think that will enhance the storytelling.
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Composition Block in shots with lighting

Wireframe
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Title and Concept

Team Number:

Project Title:

Superhero D
Mad Scientist r_—]

Spy [ ]

Concept Statement:
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Team Number: Storyboard

‘ Project Title:
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"Work Breakdown by Team Members

Project Title:

Team Member 1

Team Member 2

Storyboard |

Modeling

Texturing

Lighting

Rigging

Animation

Cameras

Rendering

Presentation
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- Written Test

Identification:

1. Adding your objects, lights, cameras etc. in layers allows you to:
a. Organize your scene better and hide/unhide objects quickly
b. Become a better 3D artist |
¢. Link your files back to Photoshop

d. Link your objects together

2. Setting a project folder is important because:
a. It saves multiple file formats for your scene
b. It organizes your scenes, rendered images, and other important data in respective folders
c. You ca-n’t work in 3d before setting one

d. Projects can be too farge if you don’t set one

3. Once objects are grouped, you can:
a. Move, rotate, or scale them as a single entity
b. Texture them easily
¢. Perform better modeling

d. Never ungroup them

4. The reason for creating a pre-visualization of a scene is:

a. so that lighting, camera placement, and animation can be planned before actuai production be-
gins, saving time and reducing errors

b. to determine how much money to charge the client for the work
c. to create accurate models for the production

d. to create content that will be used later in the production phase of the project



9. The following image shows the object making use of:

a. Bend
_b.Taper
c. Twist

d. Lattice/FFD

10. Which operation is being performed in the following image:

a. Flip Normals

b. Bridge
c. Extrude Face/Extrude Polygon

d. Smoothing



14: Clipping planes allow you to:

a. Exclude polygon objects from the scene while rendering
b. Exclude textures from the scene while rendering
¢. Exclude fights and animated objects while rendering

d. Exclude certain portions of the scene while rendering

15: Which of the following is a post effect:
a. Modeling
b. Graph editor
.. Dope sheet

d. Glow

16: Making an explosion simulation look realistic would require what kind of effect :
a. Cameras
b. Lightning
c. Smoke

d. Rendering

17: The following image shows an example of what effect:

a. Explosion
b. Sparks
¢. Glow

d. Particle



22. Which light type would be used for the Light Bulb in the following example to go in six directions:

Directional

a. Area L o w ®
b. Spotlight '
c. Omni/Point

d. Directional

23. You can convert a sequence of renderéd-ima.ées into:
| a, Obj
b. Max
c. Mov
d. Mb
24. AV stands for:
a. Alternate Visual Interface
b. Audio Visual Interaction
¢. Audio Video Interleave
d. Alternate Video Interface
25. The render resolution for a digital standard definition video for NTSC is:
a. 720x480
b. 1920x1080
c. 270x840

d. 768x576
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Team Number

Design Concept 100
Floor Plan - 50
Storyboard 50
Creétivity 100
Production _ 50
3D Execution Modeling 100
Texturing 100
Lighting 100
Camera 100
Animation 100
Rendering 100
Test Written Test 50

Team Number

Design Concept 100

Floor Plan 50
Storyboard 50
Creativity 100
Production ' 50
3D Execution Modeling 100
Texturing 100
Lighting 100
Camera 100
Animation 100
Rendering 100
Test Written Test 50
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ldeas and Concepts Workbook

A good idea that is not well executed is no longer a good idea, but a bad idea The story you choose to pursue will be based as much on chance as on

well executed is still a bad idea. research. Your imagination takes every bit of your experience from a daily walk
to a favorite film and makes sense of it, combining it in ways no one else can,

So how do you come up with good concepts especially when you have to meet  because no else has your knowledge, personality or experience. The magic of

tight deadlines? the ideation process is that you start in a familiar place, but then twist that into
a new direction.

Each project you begin has an infinite number of design possibilities. As a artist

working with CG software you are also a storyteller, and a technician. Let’s start with an environment. Suppose we are going to create a set based
around one of these ideas?

Always start with writing down your ideas and doing rough sketches, this is

always a good start! You should be able to explain your concept in a clear and ® The living room of a Superhero in the year 3000

concise way to get the point across, think about reading the short summar * The Wizards room

ytog P ’ g y ® The Mad Scientist’s laboratory, who is inventing a new way to time travel

about a movie online, what makes you want to go see the movie?
For our example we will use the Mad Scientist’s laboratory!

Sketches regardless to how rough are also a great place to begin. Whether it's

a character or environment, setting the stage in the earliest stages of the idea Brainstorming your idea:

will help you flush out what is important and what’s not. ® How will you convey the concept while just showing the lab and not the scientist?
Is the room scary or a funny?

What is the time period? Past, present, future?

Does the room look realistic or more fantastic?

What are the elements you might find in a laboratory for example test tubes,

+  What are the basics of a good storyline? flasks, beakers, etc.?

« How do | develop an environment that matches my storyline?
«  Whatam | trying to tell my audience?
«  How can | make it effective enough so that the audience will understand

Storyboards are very important for organizing how you will tell your story in

animation and organize your shots, they will help you bring your ideas to life.

Using the concept of a “Mad Scientists Laboratory” or come up with your own
idea and write a short paragraph describing the space, then make a list of what
you might see in that space after you have answered the questions above.
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my story?
The environment should give your audience clues about who the space belongs 4
In the early stages of concept development you should ask yourself these to and make it convincing. /
questions: . 4
+  Who? . . Think about your target audience and how to will attract their attention. I

«  Why? ° . Do some quick sketches to illustrate the objects in the space.

*  Where? o . Tr){ to sgt a mood and tone about the space.
«  What? Things like a rough floor plan can help

O . Also create a prop list of what would be good to have in the space. “fk
*  When?

C0® /
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ldeas and Concepts Workbook

Good brainstorming clearly leads to a good project!

Good ideas are not always your first ideas, it's a process of many iterations

and trial and error to get to a great project. Creativity requires a willingness to
boldly say what you think, but it also requires a willingness to let ideas evolve,
if you are working on a team make sure to have everyone participate and share
their ideas, you never know what will be the spark that makes the idea come
alive!

Generating ideas

The discussion process can help shape an idea into something it didn’t have
the potential to be when just one mind was contemplating it. Two minds or
three, or eight, or twelve, pursuing the same problem can present hundreds of
possibilities for its solution. Even designers who don’t normally think out loud
can benefit from this process, simply because one idea has the potential to
multiply once a group starts discussing it. In this way of working and discussing
ideas out loud also helps you as a designer to start to understand the ideas
yourself.

Remember without a good idea there is nothing but technique!
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Storytelling

Telling stories is as old as music, drawing, and perhaps even speech. We all love
stories and we never outgrow them. We go to movies and read novels and even
gossip because we want to be told stories and we want to tell stories.

All of us watch movies, play videos games, and watch television. We look

at photographs and paintings, and often there will be no character, yet we
understand what is happening and can be moved by these images.

® Inamovie the camera may lead you through a space glancing at objects
that tells us who has been there, unveiling a portion of the story with no
character in the scene, showing clues that may play a role later on in the
movie.

e In games you often have to discover what is happening by traveling
through the environment as the visual clues unveil the story.

e Inan architectural visualization of an environment the designer also tells
a story to the client about how the space will look and feel like, conveying
a mood.

If I walk into the room you live in | would see things around the space that
would tell me who lives there. This is what we want you to do here, tell us a
story using a place, a room. We need to be able to look at the rendered images
and animation and know exactly what is happening, just happened, or is about
to happen.

Let's take the example of the Mad Scientist’s Laboratory, who is inventing a
new way to time travel.

By looking at the images and animation we should be able to answer these
questions:

® Who lives or works here?
e What do they do?
e What is the general time period, past, present, future, is it fantasy?

e What type of a person are they?

re—1
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e Think of the elements you may find in a laboratory for example test tubes,
flasks, beakers, etc. to help convey the story.

e The environment should give your audience convincing clues about the
mad scientist.

e Light may play a role; maybe you have windows, or skylights or huge doors.

Below are a few more things to consider about storytelling:

e Storytelling is an art in itself.

e |tis based on an idea you want to convey to your audience.

e The idea develops into narratives and visual treatments.

e Ascript is developed which may consist of characters, scenes, props, etc.
e Storyboard the script.

e Think of camera angles to tell a visually compelling story.

e Lighting can set up the mood for your story.

e Audio can play an integral part in storytelling.

e Transitions from one scene to another along with staging are thought of.

e Timing will play an important role in every visual involved in the
storytelling process.

e Dramatic appeal along with a well developed plot that engages the
audience is key.

® A story has a beginning, a middle and an end. You can break them down as setup,
conflict and outcome. You should have a structure to a story:

O Character goes on a skydiving trip
O Character's parachute is entangled in mid air

O Character has a safe landing

e 3D animation is a great medium for storytelling.

You can show anything you want in the world of animation which can help you
think about the impossible while telling a story.

This Workbook provided through a generous grant from Autodesk’
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Another strength of animation is that it gives us more freedom to use color,
movement, and style. We can make a chase scene more exciting by making the
colors get redder as the heat of the moment increases. We can make a creature
or vehicle move at exaggerated speeds, swell up or shrink down, and perform
moves that would be impossible for any actor or dancer.

We aren’t limited to real actors or real settings. We can build impossible
landscapes and populate them with mutant animals or monsters that only
exist in our imaginations. As for style, animation can look real, like a cartoon, a
combination of the two, or anything in between.
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Design

Having good design is extremely important in any work of art as it makes
something easier to understand and also serves as a visual reference for the
information you are trying to provide. Good use of color is an important factor
for good design. Composition and focal point are other factors to consider
while coming up with good design.

The elements of design are the foundation to all visual imagery including
traditional painting, illustration, architecture, graphic design, and 3D art.
Think of elements as ingredients such as flour, baking soda, water or vinegar.
Principles are the wisdom of how to combine these ingredients or elements.
If you want a mild combination, mix water and flour. If you want an exciting
combination, mix baking soda and vinegar.

e Elements of design - These are the building blocks to all visual
imagery, from traditional painting to 3D. Below are a few elements of
design.

O Point - A point is the most basic of design elements and can be
defined as the smallest area of visual attraction in a composition.

¢ Line - Line could be considered one of the most powerful elements
of design. Line is used to define a shape, describe a contour, or be
implied by the outside edge of a form.

O Shape - When a line encloses a space, it creates a shape. Shape is
two-dimensional only, meaning that it has height and width, but no
depth.

O Space - Space is the expanse or area in which all objects and events
take place.

O Direction - Horizontal lines suggest stability and project calmness
and peacefulness. Vertical lines depict power and height, and
diagonal lines can have the feeling of action, movement, or
instability.

O Size - Size is simply the how one shape occupies an area with
respect to another shape.

re—1
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O Texture - Texture is the surface quality of an object. Texture can be
rough and prickly, like the surface of a cactus, or it can be soft like
the fur on a cat.

O Color - Color is the most complex of all the elements. It has a
physical presence and creates a psychological response in the
viewer.

O Value - Value can be thought of as the darkness and the lightness
of color.

® Principles of design - These can be thought of as how we combine the
elements of design to make great art. Below are some principles of
design.

O Balance - Balance is the visual arrangement of elements or objects
in a composition that creates a sense of equilibrium. Balance can be
symmetrical, asymmetrical, or radial.

O Emphasis - Emphasis creates a focal point or points in a design. It
serves as a marker to show what in a composition has hierarchy or
importance.

O Economy and Continuation - Economy is a principle of design
which emphasizes the simplification of elements to express a
message. Only the elements required to express the idea are used.
Continuation refers to the “lining up” of visual elements in a design.
When elements are placed in a continuous fashion, the viewer’s eye
will transition from one element to the next with a feeling of unity.

O Rhythm - Rhythm refers to the repetition of shapes or elements in
a design. Rhythm also refers to the movement of the viewer’s eye
through a design.

O Unity - Unity refers to visual harmony and agreement among the
elements in a design. When the parts work together to create a
whole, you have unity.

This Workbook provided through a generous grant from Autodesk’
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DESign Workbook

O Proportion - Proportion is the relationship of elements in
comparison with each other, or with aspects of a single element or
object.

O Contrast - Contrast is used to create emphasis through the use
of contrasting elements. Elements with strong contrast stand in
opposition to one another: light against dark, large against small,

round against square, smooth against rough, etc.
O Repetition - There are different types of repetition:
e Regular - Regular or systematic repetition is created when
the elements and intervals between the elements have a ii

consistency with very little change.

* Flowing - Flowing rhythm is more organic and can have more
variation in the elements used to create the composition, much
like a winding natural stone walkway or waves of meandering
wire.

As you learn to model, texture, and animate in 3D, think about how the
elements and principles of design, color theory, and composition apply to your
scene.

® Areyour objects interesting shapes?
® Are the scale and proportion working?

® Are there areas where your eyes can rest?
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® Are there focal points to draw the viewer to?

® Are you using color to tell your story?

Working in 3D allows you to view your objects in orthographic and perspective
views. You are able to create objects and render them from different camera
angles. Design, color, and composition are important factors and a larger
challenge to control in a 3D space. As you start to layout your project, think

about what story you want to tell and how to apply the theories learned to
create a clear message for the final viewer of your project.

——
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Storyboarding Techniques

Good quick storyboarding techniques are easier than you think and can really
help you visualize your final animation.

Storyboards are sequential drawings that help us understand the story.
Animation is hard work. Drawing is hard work, too, but it's much easier to draw
out shots to see how they look than to create an animation from start to finish.
Storyboards are used during the pre-visualization phase. It's extremely
important to have a rough storyboard for your project so that the 3D team
understands the process and can communicate it to others.

Storyboard help communicate how an animated sequence will look before any
work is started on the computer. They make the movie without all the work of
making the movie. However, storyboards lack two critical things: movement
and sound.

Comics can include word balloons and

Workbook

you read the script and should have some idea on the images you are going to
create.

Think of camera angles. The shots should tell the story, transitions are
important in storyboards. Give a small description for each image.

Storyboards can be loose and sketchy or fully developed and in color. Either
way, they are only preliminary. They allow an artist to explore options, to

tell the story from one point of view or another and to play with various
approaches before committing to one.

Below is an example of a rough, initial storyboard for a 10 second animation of
the Mad Scientist’s Laboratory. The rough storyboard gives us an early idea of
what the animation will look like. It also serves as a foundation for modeling
the scene to make it look like a mad scientist’s laboratory.
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Creating a Digital Presentation Workbook

When you turn in your final presention you will have:
«  Concept and Title document
e Prop List document
«  Floor Plan Sketch
e Prop Sketches
* Rough Storyboard

Once your project is complete you will need to create a presentation to turn in,
here are some suggestions for example of what might be due as part of a final
presentation for our Mad Scientists Laboratory.

A word document explaining your project.

® A maximum of 3 sentences which will help describe your concept (a TV Guide «  Six Work in Process Renders-Block ins
version). Make sure to include the title for your story at the beginning. and the «  Final 300 Frame animation render-10 seconds
names of all the team members, it’s also good to include your email address etc.

« 10 Still Renders showing details

® Aprop List

A storyboard of rough illustrations explaining the storyline.

®  This should be a complete as you can make it in the time allowed to get your point
across.

®  You can also include any other sketches you may have created.

®  Afloor Plan Sketch is good to have to explain how you decided to lay out the
space, this will also help with your storyboard

Composition Block-in

®  These are work in progress (WIP) renders at 640x480 .jpeg images of your
process. Two for modeling, two for lighting, two for texturing, Try to maintain a
smooth transition for these for example choose two shots and show them from

the modeling, texturing and lighting stages.

Ten still renders including a close up and distance showing the room and details

(640 x 480 .jpeg)
® These are great for storytelling and process is always good to show.

Ten seconds of an Eye Level Fly-through/Walk-through of the space telling the
story showing the details. Ten seconds is 300 frames.
® Render the animation at a maximum of 640x480.
® Render as .tga image sequence; this will give you the best quality.
® Use QuickTime Pro, or some other editing software, to make a movie out of the
sequential images.
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3D Visualization & Animation Competition

Completing your Project on Time Workbook

: : . : What makes a good project?
Tips for completing your project on time:

Good design

Good concept art

Good story
Storyboards/Animatics
Project management
Workflow techiniques
Creating a final digital output

® Make sure to consider the time you will have to spend rendering the animation

® Check how long one frame of the animation takes to render and then estimate the
total time. For example, if one frame takes 10 seconds then 300 frames will take
10X300=3000 seconds, which is 3000/60=50 minutes

® Make sure to go through every setting in the render setting window within your
3D software

A good project starts with focusing on pre-visualization and conceptual design

techniques. One needs to understand the importance of concept art and

how it will support the storyboarding for an animated sequence. Why story

is important and how your audience understands your story is key to keep in

mind. Make sure that your audience can easily relate to aspects of storytelling

for example characters and emotion, movement, timing and pacing, lights

and camera angles all set the mood to tell a story. Story is the backbone and

foundation of your project.

Another strength of animation is that it gives us more freedom to use color,
movement, and style. We can make a chase scene more exciting by making the
colors get redder as the heat of the moment increases. We can make a creature
or vehicle move at exaggerated speeds, swell up or shrink down, and perform
moves that would be impossible for any actor or dancer.

We aren’t limited to real actors or real settings. We can build impossible

landscapes and populate them with mutant animals or monsters that only Other building blocks to create any work of art are the elements and principles

of design. Focusing on the elements and principles of design will allow you to
describe the concept with enough artistic depth visually and verbally to allow
the viewer to accurately visualize the final 3D output.

exist in our imaginations. As for style, animation can look real, like a cartoon, a
combination of the two, or anything in between.

Project management can consist of working smart within the software

to managing a production schedule to make sure you meet deadlines for

the project. Proper workflow techniques are extremely important in a 3D
production. Making sure your fundamental concepts in 3D are clear becomes
extremely important for any 3D production.
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Final presentation is extremely important as that is the final output your
audience will see. Making sure you leave enough time for rendering and any
post production will play a key role in creating that final impact.

\I'.Igl
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3D Visualization & Animation Competition

Workflow and Helpful Tips

Having a good pipeline as to how you should approach your workflow is
extremely important for a successful project and should be thought out in
advance before the production process. This will help in a smooth workflow and
you will find yourself on track in a tight deadline driven project.

Below is an example of a workflow and tips related to each element in the
pipeline:

Idea and Concept Art
e Spend time on story and concept sketches.
e Remember a story should have a beginning, middle and an end.

e You can break them down as setup, conflict and outcome.

Storyboarding

e Make sure you read the script well before you start making your
storyboards.

* Inatight deadline driven project rough sketches will help convey the
story best; quickly illustrate the main points to convey the story.

3D modeling
e Importance of pivot points while making 3D models from 2D curves
e Unit setup for scene creation
e Make sure you model from the world origin
e Maintain a good edge loop workflow in your 3D models
e Maintain overall good topology
e Pay attention to quads and tris
e Model with symmetry/mirror

e Smooth only when needed

re—1
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Workbook

Lighting
* Make use of basic light theory
e Use three point lighting
e Use lighting linking/include-exclude

e Use shadows effectively

Texturing
e Understand the importance of mapping
e Use 2D and 3D procedural textures
e Understand the importance of UV Texture editor/UVW Unwrapping
e Use Photoshop to make your textures or enhance your existing images

e Understand different shaders

Animation
e Understand set key and autokey
e Path animation
e The importance of curve editor/graph editor
e The importance of dope sheet
e Principles of animation

e Safe frames for animation

Effects
e Have a good knowledge of any effects within your 3D software and use
them wisely while keeping render times in mind.

Rendering
e Make sure you understand render resolutions to estimate the amount of
time it will take to render animation as still images.

This Workbook provided through a generous grant from Autodesk’
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Managing Your Time Workbook

Managing your project and staying on your timeline with your production beause characters can be very complicated and take much more time.
schedule is crucial to completing a great project. Let’s look at an example of a The most important thing for any project is to be managed effectively so that
project that’s worked on and completed over an eight hour period of time. you can meet your necessary deadlines. Having a production schedule will

help you meet these deadlines in a timely manner. Not following a production
In this example we are going to use the “Mad Scientists Laboratory” as the

S . ) s ) schedule will often lead to either an incomplete or an average project. Here is
example, we will just be working on the environment for this part of the project

the breakdown for the schedule.

Production Schedule Time Managing your project

Come up with a concept, write down your ideas and create some rough | 8:00-8:30 am | Have your project title, descriptive paragraph and some rough sketches

sketches. complete.

Team breaks out responsibilities to decide who will be doing what 8:30-9:30 am | Assign a deadline for each task for example storyboards, modeling
tasks. Begin the storyboards and plan camera shots along with a prop (working from prop list), lighting, animation, etc. along with

list. coimpleting storyboards.

Concept, Sketches, Storyboard and Schedule/Workbreakdown are complete at 9:30 am

Modeling begins, block in environment with basic shapes for 9:30-10:30 am | First pass Lighting set up and environment blocked in. Make sure to
composition and set up first lighting pass as team members create establish a proper project pipeline to flow from one task to another and
assests. that you will have time to complete all your assets.

Modeling completed, replace block in objects with final objects 10:30am to All Modeling complete, make sure you followed proper naming

Review models. Refine second lighting pass thinking about your story. | 1:30 pm conventions. Add objects in layers to manage your scenes.

All Modeling complete! Be Save files often and also back up multiple files in increments.

Begin Texturing objects, adding simple object animation, effects and 1:30-3:30 pm | Texturing, object animation and effects complete (Make sure to group
final lighting pass. objects within your 3D scene to manage the scene better.)
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Using your storyboard set up your camera to complete your 10 second | 3:30-4:00 pm | Check a test version of the fly through. Keep making animation
fly through animation. previews/playblasts to check your animations. 640x480. Render one
frame and estimate how much time it will take for the entire animation.

Work Complete Begin Rendering and Presentation!!!

Render your final animation and complete still images for your 4:00-4:45 pm | Make sure you can render in this amount of time! Prepare your still
presentation. images, storyboard, and project description for presentation following
the guidelines.
Rendering done! Make the movie and submit your presentation. 5:00 pm Congratulations!
——

= —
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i . .7 Example of some initial ideas.
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A storyboard displaying the track
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Modeling the track getting the reference images in your 3D
software
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Process

Assembling the track to curve it

Workbook
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Some lighting studies before you begin lighting the entire
scene (The entire scene will be lit not just the track)
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Process

Track lit with the entire scene

Workbook

This Workbook provided through a generous grant from Autodesk’




Process

3D Visualization & Animation Competition

Workbook

Creating materials for the track

Z
O
-
.,
-
Q
O
o
-
Z

=
SkillsUS\ .

L @
@ m
Selscted Coloe —l &
Selacted Peciton |0500 | m—

U'Wave 0000 e
¥ Wave (1000 —

o ~———— @

Clacrefis  —————— &

= HSV Color Huize
Hue Moizs |nm:| (] p— .

Sulosefieq [I500 ———J—— &

VaNoissFieq [0800  —————— &

The track used for animating the vehicle
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Rendering the scene

# Render Settings
Edt Fressts Help

Fender Layet nasterLaer j

Rende: Using Mapa Soltware =

Comman |Mwa5dmau|

Path: C:/Ral Trap Game//
File name: rat race preview. avi

Image size: 320 x 240 (4.4 x 3.3 inches 72 pixelsfinch |
_=| File Dutput 5
File name poefec |:d: TACE PIEvisw
Imnage lomat | A4 () -
Compression . |
Frame/rimalion ext: | name et [Muli Frame] = |
T fE—
| £
|

™ Use custom extension

Version Labet |

:J Frame: Range
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End fiame:
By fraenec |1.000
r
T
'_._.
| Renderable Cameras

Rendetable Cameia | omaal -

¥ Algha channel (Mask]
™ Depth channed [ depth]
;J Image Size
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Final Render

Device aspect ratio; [1.333

Pical aspect iabicc |1.000

+ | Rendes Dptions v
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3dSMaX Workbook

) . 2 - Transform, Rotate, Scale .3 - Layers and Selection Sets' . 4 - Primitives o
1- Setting a Project These tools allo to Select Layers allow you to manage the objects in In 3DS Max you create primitive
When you start up 3DS Max, it is best practice to €se too W you to . our scene. Selection Sets allow you to add D geometry as a starting block
; e Transform, Rotate and Scale objects yo - ’ 3Peg Yy 8o
set up a project file. This will allow you to always in the scene objects to sets for easy selection. to modeling detailed 3D objects. s
l‘ save work to a specific directory. :
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+ 3 I3
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< a matderllav s and maps afed i oo - can orbit, Pan and Zoom the
create' . It's easy to use an ey "“"- = Viewports.
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m e 2T .-‘f ~
et toe §-,._....___g
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7 - Quad Menu
The Quad menu can be accessed 8 - Rendering 10 - Animation Settings —I
in the viewport by right clicking When you render, 3DS 9 - Auto Key - Animation Settings allow you to take control over
the mouse. You will get a differ- Max converts a 3D Auto Key allows you to automatically key objects as you all aspects of your animation setup, from Frame
ent menu dependent on what Scene into a 2D Image. scrub through the timeline making transform, Rotate and ~ Rate to Number of Frames.
objects you are working with. Scale changes. Any change you make a key will be created.
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3dSMaX Setting Up a Project Workbook

1 File Management is crucial to the success of any 3D project. By setting a project
T 7| Bt resmms = folder, you are always making sure that files get saved to specific and relevant direc-
[ . = BRI tories. For example when you set up a project all scene files you save are saved to the
E s W i SO, Scenes Folder, any materials you save are saved to the Materials Folder etc. First got

Bon Far T St Frogood Fokdes . .
- e g e 1 b e o e et 2 e e 1O File>ManagesSet Project Folder.
e 0| [ e Teacke,
T Marocs avsti el gl i e e
be = | 12g Mgy cwre

- - 2 Browse For Folder B Click on Set project ‘Folder. In the ‘
Browse For Folder dialog that appears, navigate to a

directory and create a new Folder. This folder should have
B i This corresponds to the root of your current project. a name relevant to the project. Once you have created

2 import [ the project folder, click OK. Your project Folder is now set.
£ materialibraries Every time you hit save the current scene will get saved to
J —— 2D previews ‘ | this directory.

indi b I Select Project Folder,

_____ I5) proxies
m 1) renderoutput
ﬂ (Pospartin =4 IT5) renderpresets

[# [C5) sceneassets

1= I3 scenes

120 ModslingProject
IC5) vpost

® |5 3dsMaxDesian
# ) Adobe
® |3 adobestockPhatos
() Autodesk (!
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Folder: New Folder
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I_ﬂ [t e ik et
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e
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The Open file dialog, navigates you directly to the Scenes Folder, in the
project Folder you set up earlier. Notice that all your files are laid out in an
organized manner. Any files you save, Export, Render are all saved to their
relevant Folders making it really easy for you to manage your project and
ensure that data doesn’t get lost.

fxtiors | | Bk 4S5 Pm
With your project folder now set, if you go

to File>xOpen you will bring up the Open File
dialog.
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A - You can create primitive objects by going to
1 - E ‘ “El“ ‘ ‘| @| }‘ the Create Tab in the Command Panel
0@ 50 2 %

ISbndard Primitives |V

Cones, Planes, Pyramids and Cylinders. They are easy to create, gener-
ally with a 2 click mouse operation

|
|
| Primitive objects consist of Boxes, Spheres,
|
|

Once you have created a primitive
object as your starting block you can
convert it to an Editable Poly and then
start using some of the Sub-Object
modeling tools to develop and refine
your model. Any primitive can be
converted to an Editable Poly just as a
shape can be converted to an Editable
Spline. All Editable Polys allow you
access to Sub-Object modes.

4 |45 e|E 2
ISphereUl .

5 || & @= 2
ISphereUl |_

>
<
=
v
a
M

IMndiﬁer List v
v
Editable Paly
) ) MaterialByElement P
An Editable Poly has 5 Sub-Object levels, Vertex, Edge, Border, Melt
Polygon and Element. Each of these levels allows you access to =
different elements of the Poly. Mesh Select
MeshSmooth

Modifiers can also be applied to objects in
the Modify Tab, through the Modifiers List.
When a modifier is added, it appears above

F N N | the Editable Poly in the Modifier Stack.
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3dSMaX Grouping vs. Selection Sets Workbook

In this tutorial you will get started with creating simple groups and selection

sets. It is important to understand the differences between the two, and 3
when to use them. To add objects to a group you will first create two

Cylinders in the viewport.

1

The Group Dialog appears. Give your group a
name.

Select the two objects using the Select Object tool from the Main
ToolBar. On the Menu Bar go to group Menu>Group.

6 |]£§f’| Create Selection 5e iv ]

From the Main ToolBar hit the Selection Sets Button

Now if you select either one of the two
cylinders they both become selected as a
group. With Groups you can only select the
objects as a whole group. You can’t go in and
select individual components of a group. That’s
where Selection Sets come in handy. Selection sets let you add objects to sets and
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select them. This is helpful when objects are hard
to see. Create a series of Boxes and Cylinders in

the Viewport.
8 s T “ You will see a new Set appears, Double click The Selection Sets Dialog Appears.
rl',’,-.!ﬁﬂ_ﬁi’dw | onittoRename it. Give it a logical name. Select the Boxes and hit the + sign in
B um.l the dialog. This adds the Boxes to a
- 9 | {V“ v _ Selection Set.
AEC rm = I_

From the Selection Set Filter on the Main
Toolbar, hit the drop Down Arrow and you
will be able to select the boxes easily.

Ski]ls[f{ * Autodesk®
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B e e e e sy o = ER%-~- -G
1 ;’:' | - ,m,.“mu Fahry i1 oM 2 l—" H . = . E& : 3

When you link objects in 3DS Max, you create Child-Parent re-
lationships, where the child will always follow the movements
of the parent. You will create a set of primitive spheres. You can
copy the arrangement you see here or you can follow along. We
will link all the outside spheres to the central sphere and have
that sphere act as the parent.

When you drag from the Child to the Parent, you will
see a rubber band drawn between the two spheres.
Release the mouse over the Parent.

Select the sphere as shown, and from the Main Toolbar go to the
Select and Link Tool. Drag from the Sphere to the central sphere.
The outer sphere becomes the child and the central sphere becomes
the Parent. Always select the Child first.
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You can now select all the remaining outer spheres and drag to the
central sphere, the Parent.

Now that you have linked all the outside spheres to If you select one of the children and move it, it will

the central sphere, or the Children to the Parent. If move independently of the parent. However, when

you select the parent and rotate it in the X-Axis, all you select the Parent again and rotate it, the Child
M =l the Children will follow. will be bound to it from its new position.

5

If at any time, you wish to unlink objects, you can do so by selecting all
the objects you wish to unlink, and from the Main Toolbar select the
Unlink button. This will unlink all Children from the Parent.

Sl




3D Visualization & Animation Competition

3dSMaX Creating Materials & Textures Workbook

e

Y 2 " First you will create a simple Procedural Material. To

do this click on an empty material slot. Click the Arch
and Design Slot, and from the Material/Map browser
select Standard. You are now working with a simple
Standard Material. Click the Diffuse Color Swatch and
change it to Red.

1

L | R ST N o e

You have created a simple
material that is now ready
to be dragged and dropped
onto an object in your scene.

The Material Editor is an Easy to use dialog. This is where all your
scene materials and textures will be created. The Material Editor
allows you to manage individual scene materials in their own
individual material slots. You can create Procedural Materials. These
are materials created parametrically within 3DS Max. You can also
create Bitmap Materials. These use external image files.

e cotes = s=dsd You will now create a material with a Texture Map applied to it.
3 I L — Select an empty material slot, and change it to standard. Click the
= Ml :._ - ::. | little grey Map button next to the Diffuse Slot. This will bring up

the Material/Map browser and will allow you to select a map for

| T —
'T]mﬂ o | your material.
.MIE"F ...'|

i

4 P MaterialiMap Browser U'_iiﬁ

ﬁ;mbmfﬂ:ﬂcthw Ceruson (idsm 2| From the Material/Map Browser, select a Cellular Map. This is a
mep =

2 Bamp (dsmard ~ | procedural texture map, meaning that the texture is controlled via
&F Comera Mop Per Poccl sets of parameters within the Material Editor. If you select a Bit-

:E;E"m"d“ il map file, it is best to save the image to your Images Folder in your
A Checker Project Directory, and load it from there. This file will also need

A Color Correcoon H H

el to be supplied with the scene file when you transfer to another

B Composte computer.

& Oent

F DG5S Material {sdsmax)

¥ Diglecirc (base)

o Diclectric Matenal {3dsman]

7 Edge fume)

& Emarcrment Prabe /Chrome Ball (mil
& Emaronment Prabe /Gray Sal {mi

o EmreamentEadaground Camers M
4% Emaronment/Eadeground Swrtchar {
/& Facade (ume)

& Faloff

& Glasa (ume)

£ Glaw (ume)

& Gradient

& Gradient Ramo

N e R

e | caicdl |
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If you double click on the Cellular
Map, you will notice it is added to
the Diffuse slot of your Standard
Material, and the material takes on a
new appearance. Maps are great for
creating realistic looking textures.
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Go to the bottom right of the interface
and hit the Auto Key button. Move the
Time Slider to Frame 10 and then move
the Sphere to a new position. Notice
that two key frames are created. One
at frame 1and one at Frame 10. Move
the Time Slider to Frame 20 and move

Workbook

In this tutorial, you will create a simple animation of SIAEBTH

a sphere moving across the viewport. To start, go to Tl - i"“ PR Helpers

the Command Panel>Create>Geometry>Sphere. Left Pl - Cameras

Click in the viewport and drag out a Sphere. Right click foma —i——

when you are done. Go to the Main Toolbar and select L o .E_Lights

the Move Tool. Select the Sphere. You are now ready |

to start animating. r— .- Shapes
The Command Panel is a very impor- _ — Geometry

tant part of 3DS Max. Its where all
objects are created and modified. It

is made up of Tabs that are arranged

in an easy to use layout. Most object
parameters can also be animated using
Auto key or Set Key. Lights and Cam-
eras can also be animated.

the Sphere.
< S R e T
Pl k Control N .
E Set Key Auto Key ayback Controls The animation and Playback controls allow you to play your anima-
tion in real-time in the 3DS Max viewports. Auto Key, allows you to
m m e[t b > | setan .|n|t|al.key, scrub thrgugh the tlmel,me, move your object, and
| | " ||1—j| ] the object will be automatically keyed. It’s a quick and easy way to
Q Setkey | \JT, _ Key Fiters.. } =|'p animate objects in 3D space
m Frame Number Time Configuration
L T T iy e As you move the Time Slider
across the Time Line and move g o
the Sphere you will see new B B AT | S AR S R N R N T [T s =
keys are created. Set new Keys = e i : = £
at Frames 30, 40, 50 etc until il e ! - :
you reach 100. When you are = =k -
done be sure to turn off Auto ra——— e = —
Key. ==, ==
B :
o e e =T T

Once you have animated your Sphere, Go to Graph Editors>Track View - Curve Editor. With your
object selected you will see the animation curves that were created. You can refine your animation
using these curves.

st




3D Visualization & Animation Competition

3dSMaX Animating a Camera Along a Path Workbook

Bllgeec e smmmm e meee e Eoo—— & = In this tutorial, you will animate a camera along a path. This is a great way
1 £ ",?:'--I—"' : ;
w5 A o Be 17 E"ﬁ-’ —  of creating camera walkthroughs. You can attach either a Free Camera or a
: Target Camera to a path. First go to Command panels>create>ShapessLine and
create an open spline. This will be used as the path. The next step will be to
create a target camera and an object in the scene for the camera to look at.

Create a box and put it at the centre of the

path. To create the Camera, go to Command
Panel>Create>Cameras>Target Camera. In the Top view,
place your Camera over the path and drag until the tar-
get is over the box. In the next step, you will attach the
camera to the path. You will do this using a Transform
Controller called a Path Constraint.

4 T e T
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4 S e e b o o Press the button, and with the cross hair, click on
the path. You will notice the camera jump to the
M start of the path whilst the target remains over
i the box. You will also notice that two key frames

have been added at the start and end of the Time
Line. If you press play in the play back controls
you will see the camera move along the path,
whilst the target remains over the Box. Press C
on your keyboard to go to the Camera View. You
cannot move the camera directly anymore, you
must move the path and the camera will move
with it. Go ahead and try adding a Free Camera
to the Path
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To create the Path Constraint Controller, select the camera and
go to the Command Panel>MotionTab. In the Motion Tab, Click on
the Position option in the Assign Controller Rollout so it becomes
highlighted in yellow. Next Click on the little button in the rollout
to bring up the Assign Position Controller dialog. You will select
Path Constraint. You won't see much happen yet other than the
Path Controller being added to the Position Transform.
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Opening Autodesk 3ds Max 2010

After installing 3ds Max 2010 you can open it two separate ways. One is by
simply double-clicking on the icon that 3ds Max will have generated during
installation on your desktop.

Alternatively, you can navigate to 3ds Max in Windows® by navigating to
Start—Programs— Autodesk— Autodesk 3ds Max 2010. Upon launch you should
be given two options. If you have purchased 3ds Max 2010 you will have an
activation code that came with the software documentation. Follow the steps
on-screen during the activation process to launch the software. If you are using
3ds Max on a trial basis, choose that option and the software should load with a

30-day trial that has all of the features of the regular version for a limited time.
Once the software loads, you will see 3ds Max software’s first splash screen.

3ds Max 2010 startup splash screen.
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Here you will find that the first splash screen points you in the direction of
Essential Skills Movies. These short movies are designed to jump start you in
the direction of whatever it is you are using 3ds Max 2010 for. By clicking on
any of the six movie choices, 3ds Max will automatically launch your default
Internet browser and begin playing a short video, giving you some basic
instruction on your topic of choice. These video clips are just a small taste of
the help that is available for you when learning the software.

The What’s New option will launch your default Internet browser and take you
to the Autodesk website dedicated to explaining the newest features in this
version of 3ds Max. If you are familiar with previous versions of 3ds Max, this
site will provide you with additional training and videos on the most recent
additions to the software.

The Learning Path option will launch your default Internet browser and take you
the Autodesk 3ds Max Service and Support website. This site can point you in
the direction of a multitude of topics regarding 3ds Max, including tutorials,
discussion forums, additional help and documentation, as well as events and
seminars. If you are new to 3ds Max, this is a great resource for furthering your
education or finding answers to questions you may have while learning the
software.

Lastly, on the bottom left of the box you can check on or off under Show this
dialog at startup to show this popup when you launch 3ds Max or not. If you
decide to not have the box pop up at launch, but would like access to any of
these features, you can find them under the Help menu on the main toolbar.
Once you have clicked Close, you are looking at the default 3ds Max 2010
interface. Take a moment to get familiar with the basics of the interface as we
start to address some of the key

Autodesk:
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Key Interface Elements
Using the image above as a guide, let’s look at some of the main Ul elements in 3ds Max
2010.

1 Main Toolbar
The main toolbar provides quick access to tools and dialog boxes for many of the
most common tasks in 3ds Max 2010.

2 Command Panel and Menu Bar
The command panel comprises six user-interface panels that give you access to
most of the modeling features of 3ds Max 2010, as well as some animation features,
display choices, and miscellaneous utilities. To switch to a different panel, LMB
click the tab at the top of the command panel.

3 Time Slider
The time slider lets you navigate along the timeline and jump to any animation
frame in your scene. You can quickly set position and rotation or scale keys by RMB
clicking the time slider and choosing the desired key from the Create Key dialog
box. We will discuss animation and the time slider further in Lesson 11, as well as
Projects 5 and 6.

=
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Status Bar Controls
The 3ds Max 2010 window contains an area at the bottom for prompt and status
information about your scene and the active command. To its right/left is the
coordinate display area, in which you can manually enter transform values. To its
left, is the MAXScript listener window, where you input single-line scripts.

Animation and Time Controls
Between the status bar and the viewport navigation controls are the animation
controls, along with the time controls for animation playback within viewports.

Use these controls to affect your animation o