
COURSE DESCRIPTION

Department and Course Number:  CSC 474
Course Coordinator: Chris Buckalew

Course Title:  Computer Animation
Course Credits:  4.0

Current Catalog Description:

Basic and advanced algorithms for generating sequences of synthetic images. Interpolation in time and space, procedural and keyframe animation, particle systems, dynamics and inverse kinematics, morphing, quaternions, and video. 3 lectures, 1 laboratory. Prerequisite: CSC/CPE 471.

Textbook:

Computer Animation Algorithms and Techniques by Parent.  Morgan Kaufman, 2002.

References:

None.

Course Goals:

The student will gain a thorough understanding of classic and current computer graphics animation techniques.  The course is taught from a toolbuilder's point of view; very little in the way of animation application programs (such as 3D Studio Max or Maya) or the artistic principles of animation are taught.

Prerequisites by Topic:

Introductory computer graphics topics such as modeling, transformations,  shading, rendering, clipping, and general data structures knowledge (arrays, trees, queues, lists) and proficiency in a high-level object-oriented language such as C++ or Java.

Major Topics Covered in the Course:

Introduction to animation concepts (1.5 hours)

Human visual system (1.5 hours)

Classical animation (1.5 hours)

Interpolation and curves


Linear, quadratic, cubic (1.5 hours)


Bezier, parabolic, Catmull-Rom, Hermite (1.5 hours)


Curves in time and space (1.5 hours)

Procedural motion and keyframing (l.5 hours)

Spatial and temporal antialiasing  (1.5 hours)

Particle systems  


Forces, acceleration and velocity (1.5 hours)


Euler solution for particle systems (1.5 hours)

Animating water, cloth, and other natural objects (1.5 hours)

Dynamics and inverse kinematics (1.5 hours)

Free-form deformation (1.5 hours)

Quaternions (1.5 hours)

Motion capture (1.5 hours)

Genetic programming (1.5 hours)

The NTSC video signal (1.5 hours)

2-D image morphing (1.5 hours)

Laboratory Projects:   (specify number of weeks on each)

Students have both short laboratory assignments due the week they are assigned as well as longer out-of-class programming assignments.  The short lab assignments for Winter 2007 included the following:

1. Procedural animation.  Students use simple formulae to move OpenGL objects.

2. Position interpolation.  Students use sine, linear, and square-law interpolation to move objects.

3. Quadratic Bezier interpolation.  Students use Bezier interpolation to move objects.

4. Distance control.  Students control Bezier motion in time.

5. Free-form deformation.  Students implement 2-dimensional free-form deformation.

6. Particle systems.  Students implement a simple particle system which simulates a fountain of water droplets acted on by gravity, wind, and air drag.

The out-of-class assignments typically take two weeks each.  These are the assignments for Winter 2007:

1. Intro to animation in OpenGL, the graphics toolkit used for this class.  Students create and animate a model using timer callbacks.  (2 weeks)

2. Procedural motion animation.  Students animate objects moving in circular, spiral, pendulum, and simple harmonic motion.  (2 weeks)

3. Bezier and cubic parabolic interpolation.  Students animate objects along Bezier and cubic parabolic paths with distance control on the cubic parabolic curve.  (2 weeks)

4. Particle systems.  Students create a particle system that obeys set laws  (including physical and "behavioral" forces) and animate it.  (2 weeks)

5. Free-form deformation.  Students animate a model by deforming it in 3-D over time.  (2 weeks)

6. An interactive animated game.  This is a quarter-long project that the students demo at the end of the quarter.

Estimate CSAB Category Content:

	Category
	Core
	Advanced

	Data Structures
	
	.5

	Algorithms
	
	2.5

	Software Design
	
	.5

	Computer Organization and Architecture
	
	

	Concept of Programming Languages
	
	


Oral and Written Communications:
Every student is required to submit at least 0  written reports (not including exams, tests, quizzes, or commented programs) of typically _____ pages and to make  0 oral presentations of typically _____ minutes duration.  Include only material that is graded for grammar, spelling, style, and so forth, as well as for technical content, completeness, and accuracy.

Social and Ethical Issues:
Please list the topics that address the social and ethical implications of computing covered in all course sections.  Estimate the class time spent on each topic.  In what ways are the students in this course graded on their understanding of these topics (e.g., test questions, essays, oral presentations, and so forth)?

2.0 hours are spent discussing the history, purpose, and importance of computer animation in the context of communication.

Approximately 15% of the midterm test covers this material.  

Theoretical Content:
Please list the types of theoretical material covered, and estimate the time devoted to such coverage.

Mathematical curve theory is applied to motion paths in time and space.  Bezier, B-spline, Catmull-Rom, and hermite curves are covered. (2 hours)

Human visual perception theory is applied to NTSC video (0.5 hours)

Physics is applied to particle systems and to forward dynamics and inverse kinematics. (3.0 hours)

Problem Analysis:
Please describe the analysis experiences common to all course sections.

Most analysis and design work is associated with the six programming projects.

Students must design and implement solutions to the labs listed above.  Many students implement functionality over and above what is assigned, sometimes resulting in quite good but lengthy programs.

Solution Design:
Please describe the design experiences common to all course sections.

Students design coding solutions that use the OpenGL toolkit to encode graphics algorithms.
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