
City College of San Francisco
Course Outline of Record

I. GENERAL DESCRIPTION
A. Approval Date
B. Department
C. Course Number
D. Course Title

E. Course Outline Preparer(s)

F. Department Chair

G. Dean

II. COURSE SPECIFICS
A. Hours

B. Units
C. Prerequisites

Corequisites
Advisories

D. Course Justification

E. Field Trips
F. Method ofGrading
G. Repeatability

December 2010
Engineering and Technology
CAD 191
Advanced Computer Aided Drafting 
Rendering and Animation

Lilliancrist~

FabIo sameill '

DavidYee ~--_

Lecture: 2 weekly (35 total)
Laboratory: 3 weekly (52.5 total)
3.0
CAD 181 or equivalent course work or 100
hours of industrial work experience in basic
AutoCAD
None
None
Partially fulfills the requirements for a CAD
certificate. The CAD certificate provides
occupational training, which prepares
students for modem design and drafting
entry-level jobs in engineering and
architectural firms.
No
Letter
o

III. CATALOG DESCRIPTION
Introduction to computer generated rendered images and animation.

IV. MAJOR LEARNING OUTCOMES
Upon completion of this course a student will be able to:

A. Create a rendered still image, a panoramic rendering, and an animation.
B. Assemble a 3D scene that includes 3D objects, materials applications, lighting, camera(s),

and animation.
C. Choose the appropriate method for developing a 3D model based on existing resources.
D. Distinguish linking from inserting files and evaluate the advantages ofeach.
E. Integrate the capabilities of AutoCAD with the capabilities of a 3D design software such

as 3ds Max Design.
F. Fonnulate 3D modeling techniques using a combination of extrusion, lathing, lofting, and
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I Boolean operations.

G. Fonnulate basic 20 drawing techniques as the basis ofa 3D model.
H. Create a background image as the basis of a trace-over spline for extrusion.
I. Contrast the pros and cons of primitives vs. extruded splines.
J. Distinguish meshes from primitives, and editable splines from parametric shapes.

K. Compare mesh editing at sub-object level to adding modifiers to a primitive.
L. Compare spline editing at sub-object level to adding modifiers to a shape.

M. Construct a 3D model of any object in the real world, judging which techniques are most
appropriate for constructing that object.

N. Judge when it is appropriate to create a custom 3D model of an ordinary object, and when
it is appropriate to use a pre-built model from a stock library.

O. Create material definitions and apply them to 3D models.
P. Experiment with the endless possibilities of the 3D tools.
Q. Analyze the lighting goals for a particular scene, and set up lights with the appropriate

parameters to achieve the desired lighting effects.
R. Integrate lighting effects that may be achieved by properties of materials with the lighting

effects that may be achieved by properties of lights.
S. Contrast real world lighting with computer generated lighting. Identify unexpected

problems with lighting in the software and solutions for them.
T. Contrast real world cameras with cameras available in 3D software. Identify unexpected

problems with cameras in the software and solutions for them.
U. Set up an animation with the proper frame rate, animation length, Codec, file output, and

other settings.
V. Relate basic animation techniques: keyframing and controlling speed and transitions

between keyframes.
W. Relate various output options for print, rendered still images, panoramic rendering, and

animation.
X. Fonnulate a plan for a complete animation project. Practice by creating an original short

3D animation project.

V. CONTENTS
A. Introduction

I. Course objectives and requirements
2. Textbook and materials
3. Explanation of evaluation and grading methods
4. Explanation of 3ds Max Design as an exemplary 3D modeling software

B. Overview of the 3ds Max Design Interface and Navigation
I. Menus, toolbars, tab panels, command panels, status bar
2. Viewports and how to control them
3. Commonly used shortcuts
4. Zooming and navigation controls
5. Use of Create and Modify Panels: where most of the work is done
6. Use of Display Panel
7. Navigating the command panels with expandable and collapsible rollouts
8. Using spinners and inputting values

C. Using AutoCAD with 3ds Max Design
I. Using a DWG as the basis of extruding a 3D model in 3ds Max Design

CCSF, Engineering and Technology, CAD 191, Advanced Computer Aided Drafting - Rendering and Animation,
December 2010. Page 2 of 6



2. Linking vs. Inserting
3. Applying the Extrude modifier to imported closed polylines
4. Tracing over a floor plan with AEC walls, and then adding AEC door and window

objects.
D. Creating Splines and other 2D shapes

1. Using drawing aids familiar to AutoCAD users: Snap, Grid, Ortho, Polar
2. Drawing basic splines: Curved vs. Straight segments
3. Adjusting vertices at Sub-object level
4. Adjusting segments at Sub-object level. Applying mirror and outline, contrasting these

with mirror and offset in AutoCAD.
5. Tracing over a background image displayed in the viewport.

E. Using Shapes as the Basis of 3D Objects
1. Extrude modifier
2. Lathe modifier and Weld Core
3. Loft objects
4. Returning to the base spline and adjusting it without disturbing the 3D modifications

F. Creating Primitives and Meshes
1. Standard and Extended Primitives
2. Using Parameters
3. Adding Modifiers
4. Returning to Primitive level to add segments or adjust other parameters
5. Collapsing to Mesh
6. Editing Meshes at Sub-object level

G. Transforms: Move, Copy, Rotate, and Scale
1. Accessing the transform commands through toolbar, right-click, or Edit menu
2. Precision transform through right-clicking on the transform tool
3. Transform pivots: Pivot, Center, and Xform

H. Clones: Copy, Instance, and Reference
I. Distinguish the three types of clones and the purpose of each.

1. Organizing Objects and Merging Files
1. Using stock libraries of pre-built 3D models
2. Merging files
3. Organizing objects into groups, selection sets, names, categories
4. Using layers

J. Identifying Resources
1. Don't reinvent the wheel. For ordinary objects, the model may be pre-built in a stock

library or from free downloads from the Internet.
2. Become familiar with models provided with 3ds Max Design, and with the Real People

/ Real Trees plug-in.
K. Materials

1. Using materials provided in the standard materials library
2. Getting material from an existing object
3. Assigning materials
4. Navigating pages in a material
5. Understanding the layout of the material editor
6. Creating a basic material definition
7. Distinguish bitmap image, a component ofa material, from a complete material
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definition.
8. Define most commonly adjusted properties of standard materials:

a. Ambient/Diffuse colors
b. Opacity
c. Self Illumination
d. Shader
e. Glossiness, Specular adjustments
f. Maps: Diffuse, Bump, Opacity, Reflection
g. Bitmap vs. procedural
h. Navigating to a sub-page and back to parent page
i. Assigning a bitmap image as a component ofa material
j. Distinguishing purposes of diffuse, bump, opacity, and reflection maps

9. Lighting
a. Distinguish default lighting from created light objects
b. Control Ambient, or background lighting in the Rendering Environment dialog.
c. Creating lights: Omni, Spot, Free, Direct

10. Most commonly adjusted parameters:
a. Multiplier
b. Value (color swatch)
c. Cast shadows
d. Shadow color
e. Attenuation
f. Shadow map size, or ray traced shadows

II. Special parameters for Spotlights
a. Hotspot
b. Falloff
c. Use of the Sun Apparatus for shadow studies

L. Cameras
I. Distinguish free cameras from target cameras and purposes thereof
2. Choose a lens and field of view
3. Placing and animating cameras

M. Animation
I. Basic animation steps
2. Understanding keyframes: significant changes in motion

a. Creating keyframes
b. Specifying keyframe transitions / type of motion (e.g., smooth vs. jump)

3. Setting up an animation
a. Choosing an appropriate frame rate (frames per second)
b. Specifying a length (number of frames) that detennines amount of time (number of

seconds)
4. Output

a. Pixel dimensions / Size of animation
b. Choosing a Video Compressor, a Codec, for an AVI or MOV file
c. Output to separate TGA files and compress to animation file later

5. Advanced Techniques
a. Controllers: Look-At and Path Controllers
b. Using Track View
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N. Designing an Animation Project
1. Storyboarding: outlining significant scene changes in thumbnail sketches
2. Describe theme, plot, and objects involved. Design a sequence of scenes and list or

sketch the objects that will be displayed in each scene. Make a general plan for
materials, lighting and animation.

3. Be realistic about what you can accomplish in the allotted time.
4. Determine available resources that are useful for your project (stock libraries, free

downloads, etc.).
5. Plan in phases:

a. Modeling
b. Materials
c. Lighting
d. Camera
e. Animation

O. Conclusion and Special Topics
1. Strategizing the use of AutoCAD and 3ds Max Design
2. Review major considerations for creating rendered stills and animations.
3. Panoramic Rendering
4. Adding a Soundtrack
5. Using Free and Low-cost Utilities from the Internet
6. Video output and video editing
7. Using MAXScript
8. Radiosity Solutions

VI. INSTRUCTIONAL METHODOLOGY
A. Assignments

1. Out-of-class reading assignments - Weekly reading assignments from the textbook that
supplement the classroom lectures and lab exercises currently taking place.

2. Out-of-class problem assignments - Problems and drawing exercises are taken from the
assigned reading material. The assignments are reviewed and graded on a weekly basis
to check each student's progress.

3. In-class laboratory assignments - Students work on various assignments during the
laboratory session. Apart from the textbook-based homework assignments, students
will periodically work on drawing exercises that require them to create a multi-media
product or something from their own imagination or experience. The teacher will give
individual assistance to students during laboratory sessions, as necessary.

B. Evaluation
1. Lab assignments - Creation of multimedia products. Lab assignment work will be

graded for accuracy and completeness in following instructions, and demonstration of
comprehension ofconcepts covered in lecture. It will also be judged for creativity and
level ofdifficulty. (45%)

2. Quizzes - Short Answer and Multiple Choice that test for concepts covered in the
previous week. (5%)

3. Mid-term examination - One part will be written short answer that test for
terminology, and understanding of concepts. The second part will be to create a file
demonstrating relatively complex rendering techniques and/or animation techniques.
(25%)
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4. Final examination - One part will be written short answer that test for terminology, and
understanding ofconcepts. The second part will be to create a file demonstrating
complex rendering techniques and/or animation techniques. (25%)

C. Texts and other Materials
1. Text: : Gerhard, Harper, and McFarland, Mastering Autodesk 3ds Max Design 2010,

Sybex, latest edition or equivalent.
2. Notebook and pencil
3. 2 DSIHD diskettes

VII. TITLE 5 CLASSIFICATION
CREDIT/DEGREE APPLICABLE (meets all standards of Title 5. Section 55002(a)).

CCSF, Engineering and Technology, CAD 191, Advanced Computer Aided Drafting - Rendering and Animation,
December 201 0, Page 6 of 6


