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COURSE DESCRIPTION

I. Catalog Description

CS 4450   Computer Graphics (3)
Basic concepts in 2D and 3D graphics. Graphics hardware. Drawing concepts in 2D and 3D graphics. Geometric transformations. Windowing and clipping algorithms. Simple hidden line and surface removal. Color models and applications. 3D modeling. Animation. OpenGL libraries.

Pre-requisite(s):  CS 2400 and CS 2560 with a grade of C or better, or consent of instructor


II. Expected Outcomes

On successful completion of this course, students will be able to:
· Program computer graphics algorithms that create unrealistic and realistic images 
· Gain an understanding of computer graphics applications and their implementations
· Learn graphical user interface design and implementation

Outcomes of this course will build student capacity in each of the following areas as defined by programmatic objectives for the computer science major.
· P-SLO 1:   An ability to apply knowledge of computing and mathematics appropriate to the discipline.
· P-SLO 8:   Recognition of the need for and an ability to engage in continuing professional development.
· P-SLO 11: An ability to apply design and development principles in the construction of software systems of varying complexity.


III. Instructional Materials

Texts may vary with instructor and over time. Examples of possible texts include:
J. B. Hughes, A. V. van Dam, S.K. Feiner, M. McGuire, J. D. Foley, K. Akeley, Computer Graphics: Principles and Practice.  Third Edition.  Addison-Wesley, 2014

Edward Angel, Interactive Computer Graphics: A Top Down Approach with OpenGL.  Second Edition. Addison-Wesley, 2000.

Hearn and Baker, Computer Graphics.  Second Edition.  Prentice Hall, 1997.
GLUT Tutorial. (http://www.lighthouse3d.com/opengl/glut/).

OpenGL Programming Guide:  The Red Book (http://fly.cc.fer.hr/~unreal/theredbook/).
Class handouts / optional language manuals for graphics utilities.  Java Handbook and C++ manual.


IV. Minimum Student Material

Course textbooks


V. Minimum College Facilities

Computer laboratories, Blackboard, classroom with a projection system.


VI. Course Outline

· Introduction
· Review of computer graphics principles
· Survey of application areas
· Advances in computer graphics systems – Hardware/Software
· 3-Dimensional coordinate system
· Transformations and Animations
· Geometry and coordinate systems
· Composite transformation
· Advanced Graphics libraries and tool kits
· 3D Computer Graphics pipeline
· Curve Generation
· Geometry and calculus of curved line generation (Hermite, Bezier, b-spline and Overhouser)
· Comparison of different algorithms
· Hidden Surface Removal Algorithms
· Classification and history
· Object space algorithms
· Image space algorithms
· Clipping
· Shading, Lighting, and Color
· Surface rendering
· Surface smoothing
· Color separation for realism
· Texture Mapping
· Modeling Hierarchies
· Ray Tracing
· Ray Casting


VII. Instructional Methods

Select from the following and/or create own:
· Lecture
· Problem-solving
· Discussion
· Project-based learning
· Programming projects


[bookmark: _GoBack]VIII. Evaluation of Outcomes

A. Student Assessment
     Programming Projects, Mid-term, Final.

B. Meaningful Writing Assignment
     Short answer essay questions on exams will require students to explain and justify their 
     response in writing.

C. A Matrix of Course Student Learning Outcomes vs Methods of Assessment
     If the course is being evaluated for accreditation purposes, approved department 
     accreditation assessment tools will additionally be utilized. 

	Course Learning Outcomes
	Methods of Assessment

	
	Programming Projects
	Midterm Exam
	Final Exam

	Program computer graphics algorithms that create unrealistic and realistic images
	x
	x
	x

	Gain an understanding of computer graphics applications and their implementations 
	x
	x
	x

	Learn graphical user interface design and implementation
	x
	x
	x



