CIS 736 (Computer Graphics)

Spring, 2002
Homework Assignment 1 (Machine Problem)

Saturday, 26 January 2002
Due: Thursday, 08 February 2002 (by 5pm)

The programming component of this assignment is intended to apply your understanding of the mathematical foundations of computer graphics and give you an introduction to or refresher in the OpenGL programming library.

Refer to the course intro handout for guidelines on working with other students.

Note: Remember to submit your solutions in electronic form using hwsubmit and produce them only from your personal notes (not common work or sources other than the textbook or properly cited references).  No handwritten solutions, please.
Mathematical Basics: Warm-Up Exercise

1. (10 points) Change of coordinate system. In R3, consider the two bases {(1, 0, 0), (1, 1, 0), (1, 1, 1)} and {(1, 0 , 0), (0, 1, 0), (0, 0, 1)}.  Find the two matrices that convert representations between the two bases.  Show that they are inverses of each other. 


2. (5 points) Clipping. Consider the following case in line clipping. The line passes through one of the vertices of the clip rectangle as shown in this figure. Discuss the output for Cohen Sutherland line clipping algorithm.

3. (10 points) Transformation. An object is to be scaled up a factor of S in the direction whose direction cosines are ((, (, (). Derive the transformation matrix.
Introduction to OpenGL
4. (5 points) Drawing a simple 2D scene. Construct a simple 2D scene, in color, containing at least the following primitives:

· Circles or ellipses

· Irregular polylines

· -          Irregular polygons

· -          Regular polygons

and render it using an OpenGL program (you may write this in C or C++).  For example, draw a side-view orthographic projection of your car.

Submit a file titled mp1-1.c containing the source code that produces the final scene (this source should compile to a binary that will be executed with no command line arguments, i.e., mp1-1) and a README1 -1 file documenting your rendering code and the basic GL functions that you used.

 

5.  (20 points total) Drawing a simple 3D scene and using the matrix stack.  Construct a simple 3D scene such as the house in Chapter 6 of FVD and apply the following projections using OpenGL:

 

(8 points) Parallel

· Top, side, and front view orthographic

· Cavalier

· Isometric 

      (12 points) Perspective

· 1-point

· 2-point
· 3-point

 

Submit the source code that produces the projections, your scene file (titled scene1-2) in the standard scene file format (to be posted), and a README12-2 file.  Your program must be titled mp2-2.c and, when compiled with OpenGL, will be invoked with 2 command-line arguments (mp1-2 n scenefile):

 

0. top-view 
1. side-view 
2. front-view 
3. cavalier 
4. Isometric
5. 1-point perspective 
6. 2-point perspective
7. 3-point perspective

Class Participation (Required)

Post an introduction by reply to the instructor’s post in the class web board (http://groups.yahoo.com/group/ksu-cis736-spring2002) and your Turn-to-A-Partner exercise from class (Wed 30 Jan 2002).

Extra Credit (Optional)

(5 points) Scan Conversion. Show why the point-to-line error is always ( ½ for the midpoint line scan conversion algorithm.
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