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1)

Index NO: ..o,

(a) Briefly explain 4 (four) application areas of conbgugraphics.

(4 marks)

ANSWER IN THIS BOX

(b) Explain the two terms ‘windows’ and ‘viewports’ aomputer graphics applications.

(4 marks)

ANSWER IN THIS BOX




Index NO: ..o,

(c) A point at position (%, Yw) in the window is mapped into position (XY,) in the
associated viewport. Derive the equations for tlewport position of (X, Y,) using
normalized coordinates.

(Hint: the coordinates (Xwn, YWnmin) and (XWnaxYWmay define the rectangle of the
window and coordinates (%, YVmin) and (XvnaxYVmay define the rectangle of the
viewport.)

(6 marks)

ANSWER IN THIS BOX




Index NO: ....oviviiiinni,
(d) Draw a flow chart to show the steps involved iy@idal 3D Graphics Viewing Pipeline

(5 marks)

ANSWER IN THIS BOX




Index NO: ..o,

(e) Name and briefly explain the three components lafnination that are used to calculate
shading for an opaque surface?
(6 marks)

ANSWER IN THIS BOX

(a) Give the formula for a Cubic Bezier curve.
(3 marks)

ANSWER IN THIS BOX




Index NO: ..o,

(b) Write down the cubic Bezier curve in matrix form.
(4 marks)

ANSWER IN THIS BOX

(c) Find the parametric representation of any point)x¢(u)) on the Bézier curve which starts
at (2,2) and ends at (4,1) and has control pohig @nd (3, -1) respectively.
(6 marks)

ANSWER IN THIS BOX




Index NO: .......coovivinin,
(d) Derive the conditions necessary for two Bezier earto join with following characteristics:
(i) CO-continuity

(i) C1-continuity
(iif) C2-continuity
(6 marks)

ANSWER IN THIS BOX

(e) In 3D Computer Graphics, curves are representathusiparametric representation rather
than a mathematical (analytical) representationy\&lte parametric curves preferred over

the polygonal representation?
(6 marks)

ANSWER IN THIS BOX




3)

(a) Give 4 applications of Digital Image Processing.

Index NO: ..o,

(04 Marks)
ANSWER IN THIS BOX
(b) Explain briefly the following two noise removal tedques
() Neighbourhood averaging
(i) Median filtering
(06 marks)

ANSWER IN THIS BOX




Index NO: ..o,

(d) Calculate the new pixel values of the shaded mkéte following image when the above
two techniques are applied separately using a 8ighbourhood. Give steps of your

calculations.
3 4 | 6 4
4 |5 |7 | 6| 5
7 1 8|0 |4 |6
8 | 7 6| 5 7
9 | 7| 8| 9| 8

(06 marks)

ANSWER IN THISBOX

(e) Segmentation of an image into useful regions isrgrortant operation in image analysis.
Name two image segmentation techniques.

(04 marks)

ANSWER IN THISBOX




Index NO: ..o,

()  Animage needs to be enhanced as the objects im#dge are not visible. What is the
technique you would suggest?

(05 marks)
ANSWER IN THIS BOX
(a) What operation is achieved by convoluting an imadh the following mask?
1 0| -1
2 0| -2
1 0l -1
(04 marks)

ANSWER IN THIS BOX

(b) Give another 3x3 mask which can be used to detlggtsein an image together with the mask
given in (a).
(04 marks)

ANSWER IN THIS BOX
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Index NO: ..o,

(c) Give steps of detection of edges using the Laptagferator
(06 marks)

ANSWER IN THIS BOX

(d) If ny and n denote the number of information carrying unitéwo data sets that represent
the same information, write the formula fatative data redundancy Rp of the first data set

(the one characterized by)n
(05 marks)

ANSWER IN THIS BOX
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(e)

(f)

Index NO: ..o,

Outline the difference between Lossy and Lossless compressions.

(04 marks)

ANSWER IN THIS BOX

Name one Lossless image compression techniqueranbassy image compression

technique.

(02 marks)

ANSWER IN THIS BOX
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