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SECOND SEMESTER
AP 951 - DIGITAL IMAGE PROCESSING
APPLIED ELECTRONICS

(Common to Communication Systems, Computer and
Communication for First Semester)

Time: Three Hours Maximum: 100 marks
ANSWER ALL QUESTIONS
PART-A (10x2=20 marks)

1. What do you understand by Mach band effect?

2. Define Spatial Resolution and Spectral Resolution.

3. Determine the Fourier Transform of the Dirac 8(x,y)
function.

4. Define Haar transform.

Explain why median filtering performs well in images
corrupted by impulse noise.

6.  Explain why smoothing typically blurs the image.

Distinguish between local and global thresholding
techniques for image segmentation.

8. FExplain why watershed segmentation tends to
oversegment images.

Give definitions of the following terms: image entropy,
image Redundancy and Compression Ratio.
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What is the role of quantization matrix in JPEG
compression?

PART-B (5%16=80 marks)

(@) (1) Describe Image processing system with a (8)
block diagram. Enumerate its
applications.

(i) Explain the significance of sampling and (8)
quantization in the context of digital
images.

Or

() () Describe the difference between a bitmap (8)
and a vector image.

(ii) Explain the working principle of a vidicon (8)
camera and a digital camera.

(a) Explain the following separable image (16)
transforms and their properties:

() Hadamard Transform
@) Discrete Cosine Transform
Or

() () Explain the properties of 2D Fourier (8)
transform(9)

(i) Compute the discrete Fourier transform (8)
of the sequence [232 1]
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Gray level histogram of an image is given
below.

®)

Gray level | 0

1 2 3 4 5 6

Frequency

400 | 700 | 1350 | 2500 | 3000 | 1500 | 550

14.

®

(@)

(i}

@

(i)

@

(i)

Compute the gray level histogram of the
output image obtained by enhancing the
input by the histogram equalization
technique.

Describe the image sharpening frequency
domain filters.

Or

Obtain the degradation function causing
blurring by uniform linear motion
between image and the sensor during
image acquisition.

Explain the principles of image
restoration based on Wiener Filtering.

Describe the region growing technique for
image segmentation and mention the
problems associated with it.

Discuss the various approaches for
implementing first and second order
derivatives for detection of edges in an
image.

Or

®)

®

®)

®

®)




[image: image4.png]15.

(&)

(b)

0]

(i)

[V

(i)

&)

(ii)

Describe how an image is segmented
using the split-and-merge technique in
association with the region adjacency
graph.

Explain the various approaches for
describing image regions.

Explain how an image’s interpixel
redundancies are reduced by Bit-plane
coding.

Discuss briefly the wavelet-based image
compression.

Or

Describe  the - Vector Quantization
compression technique.

Give a brief summary on Image
Compression Standards JPEG and JPEG
2000.
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