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I. The intensity distribution of a 3-bit 64x64 digital image is given below along with the desired probability
distribution in an enhanced image. Plot (a) the transformation function and (b) the histogram of the image
obtained from histogram matching of this image with the specified distribution. 15+5=101

Gray level No. of Specified
Zq pixels Pz(Zq)

in the
original
image

Zo = 0 850 0.00
ZI'-CO 1 790 0.00
Z2 = 2 1023 0.00
Z] = 3 329 0.10

Z4 = 4 245 0.25
Zs = 5 656 0.30
Z6 = 6 81 0.20
Z7 = 7 122 0.15

2. For each of the following situations, suggest and briefly explain (in not more than five sentences each)
which type of arithmetic operation would be most appropriate: (a) shading correction (b) enhancing images
received from deep-space probes (c) mask mode radiography like angiography. 14x3=12]

3. Consider image transformation operation expressed as follows: [x y 1] = [v w 1]T, where T represents a
transformation matrix, (v.w) are pixel coordinates in the original image and (x, y) are pixel coordinates in
the transformed image.

(a) For the matrix T shown below, prove or disprove that T is a linear transformation.
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(b) Consider the general form of affine transformation matrix T shown below. For which of the affine
transformations, would the values of t31 and t32 be non-zero and why?
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T = 121 122 0

f31 132 1

r5+3=8]
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4. Consider the two images band c obtained using some spatial domain filtering on image a. Determine
which of the following filters were possibly used to obtain b and to obtain c: Laplacian filter, Sobel filter,
Lowpass filter of size 15x15, Lowpass filter of size 25x25. Briefly justify your answer. [6],
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5. A 2x2 image having gray scale values as shown below is processed using an ideal lowpass filter in the
frequency domain having a cut-off frequency of 1. Determine the gray scale values of the 2x2 processed
image. Partial marks will be awarded based on the intermediate results and the steps completed following
the standard sequence of operations used for solving such a problem. 120]
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6. Determine the trichromatic coefficients x, y and z corresponding to Red, Green and Blue, respectively, for
the point P marked in the CIE chromaticity chart shown below. [4]
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