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CIS 736

Computer Graphics

Spring, 2001

Midterm Exam (Closed-Book, Closed-Notes)

Wednesday, March 7, 2001

Instructions and notes

· Do not open this exam until instructed to.

· You have 75 minutes for this exam.

· You should have a total of 9 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 and 10 points of extra credit.
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Instructor Use Only
1. ______ / 30

2. ______ / 30

3. ______ / 30

4. ______ / 30

5. ______ / 30

EC    ______ / 10

       Total ______  / 150
1. 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

Microsoft Photo Editor and Adobe Photoshop are examples of geometry-based graphics packages.

Bresenham’s midpoint line algorithm is more efficient than the incremental algorithm because it uses only integer arithmetic. 

The viewing transformations for orthographic projection include a shear matrix.

Unweighted area sampling is an antialiasing technique where the overlap between pixel and object does not affect the intensity.

Blurring is a method used to simulate depth of field in photorealistic rendering.

Regularized Boolean set union can only increase the number of  nodes in a quadtree or octree.

Bézier curves have lower parametric (C-type) continuity than Hermite curves.

In volumetric graphics or volume graphics, uniform spatial partitioning provides a representation for fast, array-parallel rendering.

z-buffering is a form of conservative visible-surface determination.

Ray tracing can be used to implement both illumination and visible-surface determination.

2. Multiple Choice (10 questions, 3 points each)

a) Which of the following clipping algorithms is parametric?

A) I. Cyrus-Beck

B) II. Liang-Barsky
C) III. Cohen-Sutherland

D) I and II but not III

E) I, II, and III

b) Which of the following is an antialiasing technique?

A) I. Increasing resolution 

B) II. Weighted-area sampling

C) III. Sub-pixel ray tracing
D) I and II but not III
E) I, II, and III

c) Which of the following clipping algorithms is outcode-based?

A) I. Cyrus-Beck

B) II. Liang-Barsky
C) III. Cohen-Sutherland
D) I and II but not III
E) I, II, and III

d) Circles can be scan-converted by

A) I. Applying Bresenham’s Midpoint Circle Algorithm concentrically

B) II. Tracing a rectangular “pen”

C) III. Copying columns

D) I and II but not III
E) I, II, and III

e) 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

f) In orthographic projection

A) I. The projection plane normal is parallel to the direction of projection

B) II. The vanishing point is at infinity

C) III. The projection plane is normal to a principal axis
D) I and II but not III
E) I, II, and III

g) Rendering a 3D curved surface using a Coons patch is an example of

A) Spatial partitioning

B) Bilinear interpolation

C) Visible-surface determination

D) All of the above

E) None of the above

h) 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
i) A torus can be generated using a

A) Rotational sweep of a translated disc

B) Rotational sweep of a rotated disc

C) Translational sweep of a rotated disc
D) Translational sweep of a translated disc

E) None of the above

j) Surface detail can be implemented using

A) I. A color look-up table (CLUT)

B) II. Gouraud shading

C) III. Texture mapping

D) I and II but not III
E) I, II, and III 

3. Fill-In-The-Blank (10 items, 3 points each)

a) The process of synthesizing images from models is called ___________________.

b) The perspective view volume, bounded by near and far clipping planes, is called a(n) ___________________.

c) A primitive affine transformation that distorts an object along a single principal axis is called a(n) ___________________ transformation.

d) The problem of displaying data, objects, and processes in a representation that is comprehensible to human users is called ___________________.

e) A family of cubic curves that achieves C1 continuity and blends 4 basis functions without a control polygon is called ___________________.

f) The problem of subdividing, representing, and rendering geometric objects, data, or information in space is called ___________________ graphics.
g) A(n) ___________________ is an adaptive spatial partitioning representation for 3D scenes.
h) Euler's formula states, for a simple polyhedron with V vertices, E edges, and F faces, that ___________________.
i) Given a set of 3D objects and a viewing specification, the problem of displaying only the lines and surfaces of objects that are visible from the center of projection (for perspective projection) or along the direction of projection (for parallel projections) is called visible-surface determination or _________________________________________.
j) Each interior node in a constructive solid geometry (CSG) tree  combines objects using _________________________________________.
4. Short Answer / Drawing (30 points total)

a) (6 points each) Define and draw an illustrated example of:

i. A translational sweep of a 2-D sweep

ii. Cn vs. Gn continuity (you may use n = 0 or n = 1 in your illustration, but your definition should be general)

iii. Oblique parallel projection

b) (4 points) Short answer.  What is the key functional difference between a spatial partitioning representation and a boundary representation (b-rep) for 3-D objects?

c) (4 points) Draw (and label) a CSG tree for a compact disc.  (Hint: remember that there is an optical medium inside; suppose there is no label or decal, just the plastic surfaces.)


d) (4 points) Short answer.  What are pros and cons of Gouraud vs. Phong shading (list one positive and one negative point for each)?

5. Construction (30 points)

a) (10 points, 5 points each) Draw the quadtrees for the following two adaptively subdivided objects, S (left) and T (right):


b) (10 points) Draw the adaptively subdivided object S ( T and its quadtree.

c) (10 points) Draw the adaptively subdivided object S ( T and its quadtree.

Extra Credit (10 points). Briefly explain deCasteljau’s subdivision algorithm for evaluation of a Bézier curve segment.  Use an illustration if necessary.
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