CS 455

Computer Graphics
Course Syllabus

Fall 2018 (8/20/18 to 12/16/18)

Mon & Wed 8-9:15am, North Science - Room N112
Instructor

Name: Barbara Hecker, PhD

Email: barbara.hecker@csueastbay.edu
Cell Phone: (408) 429-9996

Office: SC N156 Hours: M/W 11-12:30, Tu/Th 11-12noon
Course Description

The course will provide an introduction to the principles of 3D computer graphics modeling, rendering, and animation. Students will experience a survey of computer graphics hardware, algorithms, techniques and standards. Software development using current graphics frameworks will also be covered. The focus will be on the underlying algorithms and mathematics. Topics include 3D geometric and modeling transformations, 3D viewing and projections, modeling of curves and surfaces, solid modeling, illumination models and shading, texture mapping, visibility algorithms, animation and physically based modeling. The programming projects assigned in this course will make substantial use of C/C++ and OpenGL graphics API. It is assumed that students will have taken courses in programming (best if it includes C or C++), data structures, algorithms, and basic mathematics (matrix algebra, trigonometry, linear algebra, and vector calculus). Prerequisite: CS 301.
Course Learning Outcomes

Upon completion of this course the student will have:
· Knowledge of basic computer graphics concepts including 2D and 3D geometric and Modeling transformations

· An understanding of image formation and representation

· Knowledge of the OpenGL library functionality and how to create applications utilizing this toolkit to make sophisticated graphic applications

· Knowledge of scan conversion methods, projections and viewing

· An understanding of texture mapping, modeling of curves and surfaces, illumination models and shading techniques

· An understanding of color techniques, Solid modeling, procedural modeling and fractals.

· Knowledge of Ray Tracing, Animation and Physically based modeling

Recommended Materials

Tomas Akenine-Moller, Eric Haines, Naty Hoffman (2008). Real-Time Rendering, 3rd Edition, A K Peters/CRC Press. ISBN 9781568814247
Edward, Angel, Interactive Computer Graphics: A Top-Down Approach Using OpenGL, (5th edition). Addison-Wesley, 2009, ISBN-10: 0321535863, ISBN-13:  9780321535863
This book provides an encyclopedic coverage of computer graphics, and we will not be covering every topic it discusses. It would not be possible to cover the entire scope of computer graphics in a single course. Many computer science and engineering departments support now more than one course in the subject. This course will focus on developing graphic applications in Open GL.

The programming projects assigned in this course will make substantial use of the OpenGL graphics API. The OpenGL Programming Guide (which is the main reference for OpenGL).

Optional textbooks:
Computer Graphics with OpenGL, (3rd edition). Donald Hearn and M. Pauline Baker. Prentice Hall, 2003. ISBN: 0130153907.

OpenGL Programming Guide, (4th edition). Dave Shreiner, Mason Woo, Jackie Neider, and Tom Davis. Addison Wesley, 2004. ISBN: 0321173481.

OpenGL Reference Manual, fourth edition. Editor: D. Shreiner, Addison Wesley, 2004. ISBN: 032117383X 

Weekly lecture notes at: http://www.mcs.csueastbay.edu/~bhecker
Grading
	Programming Assignments 
	35%
	You will be assigned 7 programming assignments throughout the quarter. Each assignment will be worth 5% of your course grade.

	Midterm Exam
	30% 
	There will be one midterm exam given about halfway through the course. This exam will be an in-class exam.

	Final Exam 
	35% 
	There will be one comprehensive final exam, which will count for 35% of your course grade. This will be an in-class exam during the final exam week.


Academic Dishonesty

Your assignments should be done without consultation with other students (or the Internet) and you should not share your work with others. Any assignment submitted that is essentially the same as someone else’s will not receive credit.
Do not reuse programming source code snippets found on the Internet or textbooks or other printed or electronic resources. You need to write ALL source code yourself, from scratch.
	A
	95 – 100
	C+
	77 – 79

	A-
	90 – 94
	C
	73 – 76

	B+
	87 – 89
	C-
	70 – 72

	B
	83 – 86
	D
	60 – 69

	B-
	80 – 82
	F
	59 or <


Grading Formula
Late Policy

If you are going to be late with an assignment, please notify the instructor prior to the assignment due date. Exceptions to due dates can be made per instructor approval before the posted due date.
Assignments will not be accepted after the last day of class (Wed 12/5/18).
Course Schedule and Assignment Due Dates
	Week
	Topic
	Assignments
	Date

	1
	Course Overview and Introduction to Computer Graphics

	
	Mon 8/20
Wed 8/22


	2
	Graphics Systems & Models
	
	Mon 8/27
Wed 8/29


	3
	Graphics Programming
Mon, Sept 3 – Labor Day Holiday – no class
	Program – 1,

Due Wed 9/5
(VRML)
	No class - 

Mon 9/3

Wed 9/5

	4
	Input and Interaction

	Program – 2,

Due Wed 9/12
(VRML)
	Mon 9/10
Wed 9/12

	5
	Geometric Objects and Transformations
	Program – 3,

Due Wed 9/19
(OpenGL)
	Mon 9/17
Wed 9/19

	6
	Viewing and Projections
	
	Mon 9/24
Wed 9/26

	7
	Illumination Models and Shading
	Midterm Exam
In class 10/3

	Mon 10/1
Wed 10/3

	8
	From Vertices to Fragments
	Program – 4,

Due Wed 10/10
(OpenGL)
	Mon 10/8
Wed 10/10

	9
	Discrete Techniques

	
	Mon 10/15
Wed 10/17

	10
	Programmable Shaders
	Program – 5,

Due Wed 10/24
(WebGL)
	Mon 10/22
Wed 10/24

	11
	Modeling and Procedural Methods

	
	Mon 10/29
Wed 10/31

	12
	Scene Graphs and Real Time
	Program – 6,

Due Wed 11/7
(WebGL)
	Mon 11/5
Wed 11/7

	13
	Mon, Nov 12 – Veteran’s Day Holiday – No Class
Curves and Surfaces

	
	No class -

Mon 11/12

Wed 11/14

	
	Campus Closed 11/19 – 11/23
	
	Holiday Week

	14
	Curves and Surfaces

	Program – 7,

Due Wed 11/28
(WebGL)
	Mon 11/26
Wed 11/28

	15
	Applications of Computer Graphics
Final Exam Review
NO assignments will be accepted past Wednesday, 12/5
	
	Mon 12/3

Wed 12/5

	
	Final Exam Week
	Final Exam
Mon 12/10 

8–10am
	12/10 to 12/16
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