CIS 736 Sample Final Exam
Spring, 2000
Name:


CIS 736

Computer Graphics

Spring, 2000

Sample Final Exam (Open-Book, Open-Notes, Open-Mind)

Wednesday, May 3, 2000

Instructions and notes

· Do not open this exam until instructed to.

· You have 120 minutes for this exam.

· You should have a total of 8 pages; write your name on each page.

· Use only the front side of pages for your answers; you may request additional pages if needed.

· Circle exactly one answer for each true/false and multiple choice question.

· Show your work on problems and proofs.

· On essay and other free-answer questions, only your original writing will receive credit.
· No calculators or computing devices are needed or permitted on this exam.

· You may use rulers, protractors, and straight-edge measuring devices if needed.

· If you have questions, ask the instructor.

· There are a total of 200 possible points in this exam.

Score (Instructor Use Only)

1. _______/40

2. _______/40

3. _______/30

4. _______/30

5. _______/30

6. _______/30

Total
_________

True/False (20 questions, 2 points each, 40 total)

a) T   F

b) T   F

c) T   F

d) T   F

e) T   F

f) T   F

g) T   F

h) T   F

i) T   F

j) T   F

Computer vision is a process of recovering sample information from geometry.

The CIE chromaticity diagram is a 3D map of wavelengths.

A spectroradiometer is a device for measuring spectral distribution and X, Y, and Z (standard primaries used instead of RGB in the CIE color model).

A quadtree is a data structure produced by an adaptive spatial partitioning algorithm.

A CSG tree can be used to specify machining operations in computer-aided design (CAD).

A bounding volume hierarchy is a top-down organization of objects in a scene. 

The ambient component of an illumination equation is used to model interobject reflections in the absence of explicit calculations.

Specular highlights are modeled based on the angle between the view and reflection vectors relative to an object.

The rendering pipeline for z-buffering and Gouraud shading computes lighting before viewing and clipping.

An internal node of a ray tree (in recursive ray tracing) contains a constant number of secondary rays. 

k) T   F

l) T   F

m) T   F

n) T   F

o) T   F

p) T   F

q) T   F

r) T   F

s) T   F

t) T   F

Radiosity is a thermal engineering-based method for computing specular reflections.

Interpolation time using NURBS is currently a major time bottleneck in surface modeling.

Kochanek-Bartels splines are designed for controlling motion paths in animation.

Recursive subdivision algorithms for fractal terrain generation include a random term.

Graphical integrity refers to accuracy of documentation and labeling in visual data representation as well as the representation itself.

Multiple Choice (10 questions, 4 points each, 40 total)

Definition / Illustration (3 items, 10 points each, 30 total)

Give definitions in your own words.  Cite sources where appropriate.

a) Define: key frame
Draw: a diagram explaining how linear interpolation of a neighborhood of a skeleton can be used to generate character animation

b) Define: lie factor
Draw: an example of a graphic with a lie factor of 20

c) Define: visualization
Draw: a diagram showing how a static 3D volume visualization can be reconstructed from tomography

Construction/Analysis (30 points)

a) Construct a BSP tree for the following 2D scene.  Draw both the (numbered) lines for each half-space and the BSP tree (with labeled interior nodes and leaves).

Short Answer (6 items, 5 points each, 30 points total)

Answer each part in 1 or 2 complete sentences.

a) When is it preferable to use weighted area sampling?

b) Explain the principle of “progress visualization” in dynamic process visualiation.

c) Explain how texture mapping can be used to simulate shadows.

d) List and explain 2 principles of information design using scientific data.

e) Explain the concept of a visual confection.

f) Explain avatars and mortal/deity (aka ground/aerial) views in virtual environments.

Short Essay (30 points)

Answer each part in 1 or 2 short paragraphs.

g) List and discuss 2 or 3 factors of photorealism as they pertain to synthesis of artificial human or human-like characters in human-computer interaction (HCI).  What is the state of the art in implementing these factors, and what is computationally hard or easy about each?  You need only discuss techniques or interfaces for photorealism in rendered characters, not videorealism in animates.
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