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Systems and Biomedical Engineering (SBE) 

Course Syllabus 

SBE 3130 
Computer Graphics and Biomedical Visualization 

 

Course 

Description 

Introduction to Graphic Devices and their Control – Devices Mapping – 

Building and Drawing Curves – Parameter Representation of Curves – 

Clipping Algorithms – Modeling and rendering Surfaces – Transformations 

in 2D – Transformation in 3D – Introduction of Ray Tracing Techniques – 

Color Theorem. Applications for Biomedical Data Visualization. Students 

will use OpenGl, Matlab, vtk as processing tools. 
 

Practical Assignments: Transformations and viewing, Curves and surfaces, 

Ray casting and tracing, Surface rendering for biomedical data. 
 

Learning 

Outcomes 

(LOs) 

1. Learn the Concepts and theories of Computer Graphics (CG) and 

operation. 

2. Understand the principle behind CG and its application in 

biomedical data visualization. 

3. Analyze, and interpret data from the “real world” to decide on 

which CG method to use and instructions sequenced in algorithms 

and programs. 

4. Determine the relationship between appropriate CG data and control 

structures and tasks. 

5. Apply the principles of CG to visualize biomedical data by choosing 

the appropriate CG method and algorithm design method for a 

specified application. 

6. Assess how the choice of CG method and algorithm design methods 

influences the performance of programs. 

7. Use laboratory computer and related software packages focusing on 

open source software packages. 

8. Work in stressful environment and within constraints while 

communicating effectively. 

9. Demonstrate efficient IT capabilities and effectively manage tasks, 

time, and resources. 

Location Room 3201 

Schedule Mondays: 10:00 – 11:45 AM 

Calendar Fall Semester 

Required 

Texts 

“Computer Graphics using OpenGL” by F. S. Hill, JR and Stephen M. 

Kelley, Third Edition, ISBN:0-13-149670-0, Pearson Education, Inc., 2007 

Recommended 

Texts 

“OpenGL super bible” by Richard S. Wright, Jr., Nicholas Haemel, 

Graham Sellers, and Benjamin Lipchak, Fifth Edition, ISBN: 0-32-171261-

7, Addison-Wesley, Pearson Education, Inc., 2011 

“RedBook: OpenGL Programming Guide” by Mary Treseler, Second 

Edition, Addison-Wesley, Silicon Graphics, Inc., 1997 
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Required 

Software 

Microsoft Visual C++ 2010 Express or higher version    

OpenGL & GLUT Open source API              

MS Word is to be used for all assignments/reports.            

MS PowerPoint is to be used for all presentations           

MS Excel and VISIO could be used. 

Course 

Coordinator 

Dr. Ayman Eldeib, Ph. D      E-Mail: eldeib@cu.edu.eg 

Personal 

Message 

I encourage you to work smart in this class to ensure that you get out of this 

experience what you need to fulfill your professional and personal goals 

and objectives. I will do my best to assist you in this process and to give 

you all that I have to contribute within the real constraints that all 

instructors must operate within. Most importantly, let us enjoy an 

intellectual and interpersonal exchange that we can take pride in having 

shared. 

Availability I will make myself available to meet with each student individually or in 

groups to answer questions or offer assistance as often as possible. 

Appointments before/after class and emails are preferred. 

Assignments 

and Course 

Changes 

This syllabus will be followed. Any changes will be announced in the class 

preceding and will be agreed upon by both the students and the course 

coordinator. 

Values for the Course Assignments 

 ASSIGNMENTS VALUE 

 Problem Solving, Reports, Quizzes, and Project 25% 

 Midterm Exam 15% 

 Final Exam 60% 

Total 100% 
 

Policies and 

Procedures 

All papers/reports have to be prepared using Microsoft Word (spell-

checked and grammar-checked).  

All presentations have to be prepared using Microsoft PowerPoint. Printed 

copies of the slide show and the paper/report have to be provided at time of 

presentation.  

Paper/Report 

Grading 

 50% on content and development – all points in the assignment are 

covered, thorough development of topic material. 

 20% on Organization – a logical sequence is followed and 

organization of thought is apparent. 

 10% on Format – All papers will be prepared in MS Word, at least 

2-3 reference per paper. 

 10% on Readability and Style – sentence structure that makes sense 

and professional and academic vocabulary. 
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 10% on Punctuation, Spelling, and Grammar. 

Presentation 

Grading 

 60% on Introduction/Purpose/Body, Organization/Supporting 

Material, and Conclusion/Summary 

 25% on Preparedness – Style, Professional, Academic. 

 15% on Visual Aids – Relevance and Quality. 

Late 

Assignments 

Assignments received after due date will be marked down 10%, and 2% 

more per day that assignment is late. 

Attendance 

and 

Participation 

Attendance, on-time arrival, and on-time departure at each lecture/section 

are expected and required. Student participation grades will also be lowered 

for arriving late, departing early, and disruptive or inattentive behavior. 

Learning 

Teams (LT) 

Each student is expected to participate fully in learning team (project) 

activities. LT’s are designed for maximum participation by each individual 

to ensure group success in grasping the material covered. Any indication of 

less than 100% participation by all LT members will result in a lesser grade 

for non-participants.  

Plagiarism It is expected that all work turned in is original and that of the student(s) 

whose name(s) appear on the cover sheet. Plagiarism, either inadvertent or 

purposeful, will not be tolerated. Plagiarism will result in a grade ‘F’ on an 

assignment for the first occurrence. Further Plagiarism will result in a grade 

of ‘F’ for the classwork and possible disciplinary action. 

Academic 

Honesty 

A student must always submit work that represents his or her original 

words or ideas. If any words or ideas are used, that do not represent the 

student’s original words or ideas, the student must cite all relevant sources. 

The student should also make clear the extent to which such sources were 

used. Words or ideas that require citations include, but are not limited to, all 

hardcopy or electronic publications, whether copyrighted or not, and all 

verbal or visual communication when content of such communication 

clearly originates from an identifiable source. All submissions, whether in 

the form of written papers or presentations fall within the scope of words 

and ideas that require citations if used by someone other than the original 

author. 

Academic dishonesty could involve: 

• Having a tutor or friend complete a portion of your assignments; 

• Having a reviewer make extensive revisions to an assignment; 

• Copying work submitted by another student, and submitting it as 

your own; 

• Using information from online information services without proper 

citation. 

 


