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Question Paper Code : 91513

M.E. DEGREE EXAMINATION, JANUARY 2012.
First Semester
Applied Electronics
AP 9251 — DIGITAL IMAGE PROCESSING

(Common to M.E. Communication Systems and M.E. Computer and
Communication)
(Regulation 2009)
Time : Three hours Maximum : 100 marks
Answer ALL questions.
PART A — (10 x 2 = 20 marks)

1. What is meant by brightness adaptation with reference to human visual
system?
9. Calculate the number of multiplications required to convolve a 2D filter with a
image.
(a) With 2D convolution
(b) With 2D convolution
using two ID convolutions

3. DFT of a image f(m,n) is given below. What will be the value of F(0,0)?

01214
414586
F(n,n)=|1 2.1 4
54135
4 2 4 6

4. State the properties of SVD.
5. Why does histogram equilization does not produce a flat histogram?

6. What are the advantages of a Wiener filter over an inverse filter?
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11.

12.

Compare the canny edge detector with the LOG edge detector.

Distinguish between statistical and structural approaches of pattern
recognition.

Using a 56 kb modem, estimate the time it requires to transmit 800 x 600
uncompressed colour image that has 8 bits per colour.

What is meant by blocking artifact in DCT based image—compression?
PART B — (5 x 16 = 80 marks)

@ @ Define 2D sampling. What is the necessary condition for retrieving
the images from the samples. Explain what happens if it is violated.

®)
(i) Explain the working principle of digital camera. (10)
Or
(b) (i) Define the terms brightness, contrast. (L))

(i) By varying the levels of quantization, explain the effects on the
picture quality. “

(iii) Prove that convolution in spatial domain is equal to multiplication

in frequency domain by taking x(m,n) =[; ﬂ and
10
h(m,n) = [0 0] - 8

(@) (i) Prove that the inverse 2D DFT of the 2D DFT of f(m,n) is

f(-m,~n). ®

(i) Define SVD transform, also list its properties and how compression

done using SVD. ®

T
Or

() G With the necessary Kernel function, of a 2D Walsh transform,
compute its basis function for N = 4. )]

(i) State and prove any two properties of DFT. } 8
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15.
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(i) Histogram of a digital image with 8 quantization levels is gives
below. Perform histogram equalization. Derive the transformatio:
function and obtain the new histogram. {0

Gray level, r (1} 1 2 3 4 5 6 7

Number of pixels n-: 176 12 250 98 158 35 220 57

(ii) When is zooming operation needed? What are the various zoomin,
operations? Explain. (8

Or

@  Explain in detail image enhancement techniques is spatial domain,
{10

(ij) With an image-restoration model, derive the equations of invers
filter. (€

(i) What is threshold? Explain how to obtain the optimum threshol

for image segmentation. [¢:
(i) Explain the operation of pattern rseognmon using minimun
distance classifier. (€
Or

(@ Deascribe the region growing, splitting and merging method of imag
segmentation, (¢
(i) Using a Back propagation network, explain how the objects ar
classified. (€
() What is meant by redundancy? What are the various redundancie
available? How are they removed? 5 (

65 75 80 70

72 75 82 68
ii) A block of th ,n) = Appl
(ii) bl e matrix is given as f(m,n) 84 72 62 65 \pp

66 68 72 80
BTC coding-procedure to this block and obtain the reconstructe
value. Q1

t N
Or

@i Obtain the Huffmann code for the word DIGITAL IMAGI
PROCESSING’ with no blank space. {1«

(i) Explain SPTHT algorithm. (€




