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VCIL-2440: 3D SIMULATION

Cuyahoga Community College
Viewing: VCIL-2440 : 3D Simulation

Board of Trustees:
May 2026

Academic Term:
Fall 2026

Subject Code
VCIL - VC-lllustration

Course Number:
2440

Title:
3D Simulation

Catalog Description:

Advanced technical and aesthetic issues concerning 3D modeling, 3D motion graphics and 3D animation using industry standard
software. Course emphasizes static and dynamic animation strategies utilizing joints, inverse kinematics, dynamics, constraints, set
driven keys, rigid body dynamics, effectors and node based animations to create product, instructional, character or environmental
3D simulations and animations. Applied projects for use in-various visualization disciplines including Game Design, Serious Games,
Augmented and Virtual Reality.

Credit Hour(s):
3

Lecture Hour(s):
1

Lab Hour(s):

4

Requisites

Prerequisite and Corequisite
VCIL-2040 3D Motion; or departmental approval.

Outcomes
Course Outcome(s):
Design a dynamic 3D simulation for instructional, information and aesthetic presentation.

Objective(s):

. Describe various 3D simulation tools and strategies used by 3D visualization industry.
. Research animation and simulation principles and practices.

. Develop preproduction and planning strategies for 3D simulation.

. Design 3D models for use in 3D simulation application.

. Apply advanced/dynamic animation practices to move, rotate, scale and modify objects, lights and cameras to achieve simulation
strategy.

. Create keyframe and dynamic animations of objects, lights and cameras.
7. Render animation according to required project specifications for postproduction or final output.
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Methods of Evaluation:
1. Written assignments
2. Laboratory exercises
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. Case studies
Exams
Quizzes
Projects
Presentations
Portfolio
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Course Content Outline:
1. Review of 3D modeling content creation
a. Primitives
. Polygons
. Non-Uniform rational Basis Spline (NURBS)
. Splines
e. Deformers

2. Concept and production
a. Audience, simulation and outcome
b. Thumbnail and concept sketches
c. Animation roughs
3. Dynamic animation techniques
a. Joints
i. Binding
ii. Weighting
b. Inverse kinematics (IK)
i. IK chains
ii. Goals/controllers

c. Dynamics
i. Wind

ii. Friction

iii. Turbulence

iv. Gravity

v. Rotation

vi. Deflectors

vii. Solid body dynamics
viii. Soft body dynamics
ix. Collision

X. Sampling

4. Node based animation

a. Set driven keys
i. Driver

ii. Driven
b. Nodes
i. Input
ii. Connection
c. Rendering
i. View
ii. Region
iii. Interactive render
iv. Preview

5. Render settings
a. Path

b. Format
c. Multipass
d. Codec

6. Output

7. Presentation
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Religious Accommodation
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Before reviewing the course schedule, students should carefully review the following religious accommodation policy and other
required instructional policies:

Religious Accommodation:

Students seeking an accommodation for absences permitted under Ohio's Testing Your Faith Act must provide the instructor

with written notice of the specific dates for which the student requires an accommodation and must do so not later than fourteen
(14) days after the first day of instruction. Please submit requests for accommodations at this link: https://portal2.tri-c.edu/
ReligiousAccommodation/ Religious Accommodation Form. Students with questions about their religious accommodations under
Ohio's Testing Your Faith Act may contact the College's Office of General Counsel and Legal Services by phone at 216.987.4856 or via
email at legal@tri-c.edu.

Other Required Instructional Policies:
https://www.tri-c.edu/student-resources/curriculum/documents/syllabus-part-b.pdf

Weekly Schedule
Topics

Week 1 Intro to Simulation
- What simulation is
- Mini falling-object sim

Week 2 Forces & Procedural Motion
- Gravity, turbulence, attractor
- Simulation Sketchbook begins

Week 3 Particle Systems 1
- Emitters, lifetime, patterns

Week 4 Particle Systems 2

- Collisions, events, swarms
Week 5 Rigid Bodies 1

- Mass, friction, bounce

- Project 1 start

Week 6 Rigid Bodies 2
- Constraints, compound bodies
- Finalize Project 1

Week 7 Soft Bodies
- Jiggle, squash, wobble

Week 8 Cloth Simulation

- Pinning, collisions
- Midterm Sketchbook Review

Week 9 Fluids 1
- Splashing & viscosity
- Start Project 2
Week 10 Fluids 2
- Smoke, dust, stylization

Week 11 Destruction
- Fracturing & glue

Week 12  Procedural Animation
- Noise & rule sets
- Begin Project 3

Week 13 Combined Sims
- Multi-layer caching

Week 14  Rendering Simulations
- Volumetrics & motion blur
- Effects

Week 15  Compositing
- Slow motion & color

Week 16  Final Critique + Reel Assembly

The Course Schedule is subject to change due to pedagogical needs, instructor discretion, parts of term, and unexpected events.


https://portal2.tri-c.edu/ReligiousAccommodation/
https://portal2.tri-c.edu/ReligiousAccommodation/
https://www.tri-c.edu/student-resources/curriculum/documents/syllabus-part-b.pdf
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Required/Recommended Readings
Instructor-provided materials

Resources for the Instructor
Tickoo, Sham. CADCIM Technologies, 2021.

Edited by Erin Pangilinan, Steve Lukas, and Vasanth Mohan. Creating Augmented and Virtual Realities. O'Reilly, 2019.

John Bucher. Storytelling for Virtual Reality. 1st. O'Reilly, 2019. https://learning.oreilly.com/library/view/storytelling-for-
virtual/9781351809245/xhtml/halftitle.xhtml

Additional Resources for the Instructor
1. http://www.cgsociety.org
2. http://unity3d.com/
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