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Answer ang flve questions.

1. (a) State Nyquist criteria in 2D sampling.
State ideal sampling and practical
sampling in image processing. 15

h) State a few applications of image
proeessing in astronomical science. 5

2. (a) Show that in uniform quantization, the

mean quantiza.' a2tron error = -i;, where

/ is the step height for quantization.
10
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(b)

(c)

State the differences between
correlation and convolution. If x, (n)

and x, (n) are two sequencesi show that
the cross-correlation between them is
X*o(x1(n), xr(")) = x1(n)*xr(-r1. 5

Perform convolution between the
following sequences : 5

x, (n)= [t z s +]

*r(")=l-r-z -s - +l

State piecewise linear contrast
stretching the transfer function of a
contrast stretching example is given
below. Find the modilied image. 3+9
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(b) There are two histograms given below.
The first histogram is the histogram of
the input image and the second
histogram is the specified histogram.
Find the transfer function of the image
transformation.

4. (a) What is the speciality of DCT over
Fourier transform ? Write down the
forward and reverse transformation
equations of DCT for 2D images.

2+3=5

(b) Describe the advantages of Hadamard
transform compared to other orttrogonal
transformations. Show how .EI, can be
obtained from IIo. 2+4=6

(c) Find out the knowcker product A@B
5

^=[-i ?]
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(d) Name one parameter for edge detection
and state how such a filter mask you
can generate. 4

5. (a) Explain what do you mean by image
degradation and restoration using a
block diagram, 4

(b) Explain how motion blur can be
mathematically modelled. Propose a
suitable filter which can restore motion
blur. 8

(c) Deduce transfer function of wiener
Iilter. 8

6. (a) Write few applications of image
compression. 4

@ What is the lossless predictive coding ?
State how the model can be modified
to a lossy predictive coding. Explain
why lossy predictive coding will result
more compression. i0

(c) Define redundancies. What are the
different t5rpes redundancies'present in
an image. Differentiate these
redundancies briefly. 6
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7, Write short notes on : (ang two) lOx2=2O

(a) Homomorphic filtering

(b) Fast Fourier transform

(c) K-L transform

(d.) JPEG.
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