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COMPUTER GRAPHICS

(Common to Electronics and Computer Engineering and Information Technology)

Time: 3 Hours







Max. Marks: 80

Answer any FIVE Questions

All questions carry equal marks

---

1.a)
What is meant by resolution of a video display unit.

   b)
How the size of frame buffer and resolution are related.

2.a)
Briefly explain about different image compression techniques.


   b)
Explain the steps involved in simple parity scan  conversion algorithm.

3.
List the basic geometric transformations.  Derive mathematically the transformation matrices for each of the basic transformations.

4.a)
Distinguish between window and view point.

b) Discuss about the 4-bit code used for line clipping against a rectangular window.

5.
Derive the matrix form for the geometric transformations in 3-D graphics for the following operations.

a)
Translation



b)
Scaling



c)
Mirror reflections.

6.a)
Discuss about 3-dimensional viewing pipe line.

   b)
Write a brief note about the following:

i)
View plane



ii)
View reference



iii)
View plane normal.

7.a)
Discuss about different approachers for shape description.

b) Discuss about the role of parametric functions in curve generation.

8.a)
What is meant by animation?

   b)
Discuss the characteristics of key-frame animation.
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1.
Explain with suitable sketches, the role of frame buffer in the quality of graphical display of video display unit.

2.a)
Explain about area image compression technique.

b) What is the procedure followed in minimax (Boxing) test.  What is its advantage?

3.a)
Derive mathematically, the transformation that rotates an object point (o anti-clock wise, about the origin.  Write the matrix representation for this rotation.

   b)
Rotate the point P(2, -4) about the origin 30o in anti-clockwise direction.

4.a)
What is viewing transformation.  Explain the steps involved in it.

b) What are the advantages and disadvantages of cohen-sutherland algorithm?

5.
Derive the matrix form for the following basic geometric transformations in 3-D graphics:


a)
Rotation




b)
Mirror reflection.

6.a)
Explain the steps involved in transformation from a world coordinate description of a 3-D object to device coordinates.

   b)
Explain the procedure followed for back face detection.

7.a)
Distinguish between analytic and synthetic methods of shape description.

   b)
Distinguish curve and surface in 3-D space.

8.a)
What is meant by temporal aliasing?

   b)
Discuss about the linear interpolation based animation techniques.
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1.a)
What is meant by gray level.  If 10 bits of frame buffer memory is allocated to each pixel.  How many gray levels are possible per pixel.

b)
Explain how the frame buffer is logically organized to display color images on video display unit.

2.a)
Discuss the steps involved in the ordered edge lest algorithm.

b) What are the advantages of edge flag algorithm.

3.a)
Distinguish between geometric transformation and coordinate transformation.

b)
Describe the transformation using symbolic notations, that rotates an object point Q(x,y), ( degreees about a fixed centre of rotation P(h, k).

4.a)
Discuss the steps involved in deriving the transformation matrix for viewing transformation.

   b)
Explain the steps involved in mid-point subdivision algorithm.

5.
Distinguish the transformations performed in 2-D graphics and 3-D graphics.  Explain how many matrices are needed to define each of the basic transformations.

6.
Explain the steps involved in z-buffer algorithm.  Estimate the memory requirements for the implementation of z-buffer algorithm.

7.
What is parametric function?  How the points on a curve are represented using parametric function.

8.a)
Discuss about the following:


i)
Slow-in and slow-out


ii)
Moving-points path


iii)
Euler angles.

   b)
Discuss about the algebraic structure-“quaternions”.
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1.a)
What is the role of digital to analog converter (DAC)?  Where is it placed in video display derives.

b)
Explain the mechanism of increasing the colors/gray levels without increasing the frame buffer memory.

2.a)
What are the steps involved in the edge fill algorithm.

   b)
Distinguish the merits and demerits of ordered edge list and edge fill algorithms.

3.a)
Show that the reflection about the y = x is attained by reversing coordinates.

   b)
What is the relationship between the rotations R(, R -( and 
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4.a)
Explain the procedure followed in Cohen-Sutherland algorithm.

   b)
Discuss the merits and demerits of Cohen-Sutherland algorithm.

5.
List the martix forms for different basic geometric transformations in 3-D graphics.  Discuss whether the reference is point or axis or plane for each of the operation.

6.a)
Explain how the depth values are computed in scan-lines.

   b)
What are the merits and demerits of z-buffer.

7.
Discuss about the requirements of designing curves and surfaces.

8.a)
Discuss about the advantages and disadvantages of “quaternions”.

   b)
Explain how the animation effects are achieved using look-up table entries.
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