CPSC 441 – Computer Graphics





Midterm

Name:_______________________________________

1. a)
________________

    b)
________________

    c)
________________

    d)
________________

    e)
________________

    f)
________________

    Total:


______________________ / 20

2. a)
________________

    b)
________________

    c)
________________

    d)     ________________

    Total:


______________________ / 18
3.



______________________ / 12
4.



______________________ / 12
5. a)
________________

    b)
________________

    c)
________________





______________________ / 15
6.



______________________ / 8

7.



______________________ / 15

TOTAL


______________________ / 100

1.  [20 points]  Give brief answers for 4 of the following 6 questions (most ask for definitions).  Clearly indicate (e.g. leave blank) those you are not answering. [5 points each, no bonus]

a) Give two representations of the point (1,2,5) in homogeneous coordinates.

b) What calculation is used to eliminate backfacing polygons?

c) Describe the difference between vector and raster graphics.
d) Describe the difference between rods and cones.
e) Give an example of a shear matrix.
f) What is a scene graph?
2.  [18 points]  Give short answers for each of the following.  You may choose 3 of the 4.  Clearly indicate (e.g. by leaving completely blank) the one you choose not to answer.  [6 points each, no bonus]
a)  What is the tristimulus theory, and how does it help us in Computer Graphics?

b) What does it mean for a color system to be additive or subtractive, and when would we use each?
c) What do the terms gamut and dynamic range mean?
d) What do brightness and intensity refer to, and how are they related?
3.  [12 points] List the pixels that would be filled in if scan converting the polygon ABCDE, where the coordinates of each point are as follows:

A = (0,0)

B = (5,0)

C = (5,2)

D = (3,4)

E = (0,4)

4. [12 points] Using a parametric line intersection test, give the parameter values of the endpoints of a line from (3,3,4) to (11,8,7) clipped to the cube extending from 0 to 5 in x, y, and z.
5. [15 points] Answer all 3 parts (5 points each):

a) Give a matrix that will transform the point (x,y,z) into the point 
[image: image1.wmf]÷

÷

ø

ö

ç

ç

è

æ

+

+

+

3

,

2

2

5

,

2

y

x

z

y

y

x


b) Assume you have performed the projection on the canonical view volume.  Give the matrix you would use to make the final image of size 5 units wide and 3 units tall.
c)  Assume that the x direction is East, the y direction North, and the z direction up.  Assume you’re lying down on the ground on your side, looking in the West direction, so that the North direction would be coming out the top of your head.  Give the rotation matrix that you would use in your view transformation.

6. [8 points] Answer both parts.
a)  [6 points] For the 5 steps below, write them in the correct order in which they occur in the rendering pipeline.  Draw as a pipeline, with one pointing to the next to indicate data flow (e.g. A->B->C would mean A would happen first, then B, then C).  You may assume you have primitives coming in at the beginning of the pipeline, and display at the end.

b)  [2 points]  Clearly indicate where in the pipeline Z-buffering occurs.
Scan Conversion

Clipping

Modeling Transformations

Projection

Transformations from World Space to Canonical View Volume

7. [15 points] Assume you will be using a BSP-tree to perform hidden surface elimination.  For the set of polygons shown below, draw the BSP-tree that you would create, assuming you always choose the lowest-numbered polygon available when creating the tree (the arrows show the “front” side of the polygon).  For eye position A, give the order you would draw the polygons, based on the BSP tree. 
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