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1. Explain about point detection and line detection gray level discontinuities in a
digital image. [16]

2. (a) What is Image degradation process ? Explain.

(b) explain image degradation models for continuous functions. [8+8]

3. Obtain Slant transform matrix for N=8. [16]

4. (a) Explain the applications of Image enhancement.

(b) Discuss different possible Low pass filtering masks. [16]

5. (a) Draw the relevant diagram for a communication system model.

(b) Explain the noiseless coding theorem. [8+8]

6. Draw the general shape of the transformation functions used to correct excessive
contrast in the RGB color space. [16]

7. (a) Explain the Homomorphic filtering approach for image enhancement

(b) Show that the fourier transform and its inverse are linear processes. [16]

8. A common measure of transmission for digital data is the baud rate, defined as the
number of bits transmitted per second. Generally, transmission is accomplished in
packets consisting of starting bit, a byte of information, and a stop bit. Using this
approach, answer the following.

(a) How many minutes would it take to transmit a 512×512 image with 128 gray
levels at 300 baud?

(b) What would the time be at 9600 baud?

(c) Repeat
(a) and (b) for a 1024×1024 image with 128 gray levels. [16]
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1. Discuss the following intensity transformations.

(a) Image negatives

(b) Contrast stretching

(c) Compression of dynamic range. [16]

2. (a) Explain about Prewitt edge Detector

(b) Explain about Sobel edge Detector. [8+8]

3. Explain about Adaptive median filter. [16]

4. With reference to FFT show that

(a) W2ux2M=WuxM

(b) Wu+MM=WuM

(c) Wu+M2M=-Wu2M. [16]

5. Give the expression for 2-D Butterworth Low pass filter transfer function and sketch
it. Explain its usefulness in Image enhancement. [16]

6. (a) Can variable length coding procedures be used to compress a histogram equal-
ized image with 2n gray levels? Explain.

(b) Can such an image contain interpixel redundancies that could be exploited for
data compression? [8+8]

7. Derive the CMY intensity mapping function of si = kri + (1-k) I=1,2,3 from its
RGB counterpart in si = kri I =1,2,3. [16]

8. A common measure of transmission for digital data is the baud rate, defined as the
number of bits transmitted per second. Generally, transmission is accomplished in
pockets consisting of starting bit, a byte of information, and a stop bit. Using this
approach, answer the following.

(a) How many minutes would it take to transmit a 512×512 image with 256 gray
levels at 300 baud?

(b) What would the time be at 9600 baud?

(c) Repeat
(a) and (b) for a 1024×1024 image with 256 gray levels. [16]
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1. What is meant by histogram equalization? Discuss how it is useful to Image en-
hancement. [16]

2. (a) What are the various image file formats?

(b) Explain Lempel-Zev-Welch coding technique. [16]

3. Explain the following Order-Statistics Filters.

(a) Max and min filters

(b) Median filter

(c) Alpha-trimmed mean filter. [16]

4. Show that the digital laplacian given in the of Equation ∇2f = 4z5−(z2+z4+z6+z8)
is proportional to subtracting from f(x, y) an average of 4- neighbors of f(x, y).[16]

5. Obtain the total number of additions and multiplications needed for 1-DFFT &
2-D FFT. [16]

6. Basic approach used to compute the digital gradient involves taking the differences
of the form f(x,y) - f(x+1,y).

(a) Obtain filter transfer function H(u,v) for performing equivalent process in the
frequency domain.

(b) Show that it is a high pass filter. [16]

7. Consider the image segment shown below

3 1 2 1(q)
2 2 0 2
1 2 1 1

(p)1 0 1 2

(a) Let V = {0,1} and compute the D4, D8 and Dm distances between p and q

(b) repeat for V = {1,2} [16]

8. What is the need of image enhancement? Derive the expressions of 2-D Butterworth
low pass filter and show it is used to enhance the 2-D image. [16]
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1. Explain the following:

(a) Circulent matrices

(b) Block-Circulent matrices. [8+8]

2. Discuss the concept of derivative filters? How they are used in Image enhancement?
[16]

3. Formulate 1D Hadamard (Rendundant) kernel for N=8. [16]

4. (a) Explain the significance of the following 3×3 Mask with respect to the digital

image processing
−1 −2 −1
0 0 0
1 2 1

(b) Write an algorithm to impelement the above masking operation. [8+8]

5. (a) Write about Tone and Color corrections for color images?

(b) What is meant by Total transformations? Explain. [8+8]

6. Sketch perspective plot of an 2-D Ideal High pass filter transfer function and filter
cross section and explain its usefulness in Image enhancement. [16]

7. An 8 level image has the gray level distribution given in table.

rk Pr(rk) Code 1 L1(rk) Code 2 L2(rk)
r0= 0 0.19 000 3 11 2
r1=1/7 0.25 001 3 01 2
r2=1/7 0.21 010 3 10 2
r3=3/7 0.10 011 3 001 3
r4=4/7 0.08 100 3 0001 4
r5=5/7 0.06 101 3 00001 5
r6=6/7 0.03 110 3 000001 6
r7=1 0.02 111 3 000000 6

(a) compute the average word length for each code and compare the to entropy
form part

(b) compute entropy of the source. [16]
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8. Show that the Sobel and Prewitt Gradient masks of following images give isotropic
results for horizontal and vertical edges and for edges oriented at + or - 450.
∇f = mag(∇f)[G2

x+G2
y]

1/2 and ∇f = |Gx|+ |Gy| give identical results for edges ori-
ented in the horizontal and vertical directions. [16]

Z1 Z2 Z3
Z4 Z5 Z6
Z7 Z8 Z9

⋆ ⋆ ⋆ ⋆ ⋆
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