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Instructions and notes

· Do not open this exam until instructed to.

· You have 100 minutes for this exam.

· You should have a total of 6 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.

· No calculators or computing devices are needed or permitted on this exam.

· If you have questions, ask the instructor.

· There are a total of 150 possible points in this exam.

True/False (10 questions, 3 points each)

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

The canonical perspective projection view volume is a truncated pyramid (frustum)}.

The normalizing transformation that takes the parallel-projection view volume into the parallel-projection canonical view volume occurs in homogeneous space.

It is more efficient to clip against the perspective-projection canonical view volume than against the parallel-projection canonical view volume.

An Hermite curve has control parameters but no explicit control polygons.

The highest continuity that can be achieved using a Hermite curve is greater than that using a B-spline.

An octree node has neighbors in 26 possible directions.

A root-to-leaf path in a binary space partitioning (BSP) tree can classify a point as lying inside, outside, or on a solid.

The CIE chromaticity diagram consists of the subset of colors in the CIE color space that can be displayed on a CRT.

Saturation (S) is highest at the center of an HSV hexcone.

Back-face culling is an example of an image-precision visible-surface determination procedure.

 Multiple Choice (6 questions, 5 points each)

a) Which of the following is not a simple matrix transformation?

A) Translate
B) Rotate
C) Morph

D) Shear

E) Scale

b) Which of the following matrix transformations is used twice in the perspective-projection normalizing transformation Nper?

A) Translate

B) Rotate
C) Scale

D) All of the above are used twice

E) None of the above are used twice

c) Which of the following is not a type of parallel projection?

A) Oblique

B) Orthographic

C) Axonometric

D) Isometric

E) All of the above are parallel projections

d) Which of the following states Euler's formula for simple polyhedra? (V = number of vertices, E = number of edges, F = number of faces)

A) V + E + F = 2

B) V + E - F = 2

C) V - E + F = 2

D) E - V + F = 2

E) F - V - E = 2

e) The perceptual term for luminance of a self-lit object is

A) Hue

B) Saturation
C) Lightness

D) Brightness

E) Autoluminance

f) Back-face culling is a type of

A) Conservative visible-surface determination

B) Image-precision visible-surface determination
C) Object-precision visible-surface determination

D) View-volume clipping

E) Spatial subdivision

Short Definition / Illustration (3 items, 10 points each)

a) Define: clipping
Draw: 2D outcode diagram for the Cohen-Sutherland line clipping algorithm (with a legend indicating what each bit stands for)

b) Define: Coons patch
Draw: a Bézier bicubic surface patch with its control polyhedron

c) Define: sweep representation
Draw: translational sweep of a disk along a finite interval

Construction (30 points)

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).

Scene: See Figure 12.26(a), Foley, vanDam, Feiner, and Hughes
Derivation/Design (30 points)

Describe Bresenham's midpoint line drawing algorithm and give pseudocode for it.

HINT: Recall that Bresenham's algorithm is an improvement over incremental scan conversion.  Describe this improvement, and how the selected pixel closest to the line is chosen (you may assume the same symmetries that the textbook version does).
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