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1a List out the various steps involved in filtering in frequency domain.
Sol: Steps involved: (2)
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1b What is the techniques of image smoothing and explain how it is achieved in the
frequency domain of an image
Sol: (2)
Smoothing is achieved in the frequency domain by dropping out the high frequency
components. The basic model for filtering is:

G(u,v) = H(u,v)F(u,v)
where F(u,v) is the Fourier transform of the image being filtered and H(u,v) is the filter
transform function.
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1c Suppose you have an image given below, explain how smoothing can be achieved by
various frequency domain filters and discuss on the outputs. (with result of filtering of
cutoff radius = 15)

(a) Ideal low pass filters. (2)

(b) Butterworth Low pass filters (2)

(c) Gaussian Low pass (2)

Result of image analysis
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2a Define 1D & inverse Fourier transform
Sol: definition (2)
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2b What is the techniques of image sharpening and explain how it is achieved in the frequency
domain of an image.
Sol: (2)

● Edges and fine detail in images are associated with high frequency components
hence image sharpening can achieved in the frequency domain by highpass filtering

● High pass filters – only pass the high frequencies, drop the low ones High pass
frequencies are precisely the reverse of low pass filters
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2c Suppose you have an image given below, explain how sharpening can be achieved by
various frequency domain filters and discuss on the outputs. (with result of filtering of
cutoff distance D0 = 15)

(a) High pass filters.(2)

(b) Butterworth high pass filters (2)

(c) Gaussian high pass (2)

Result analysis of image
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3a Define 2D Fourier transform & inverse
Sol: definition (2)
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3b Explain the various steps involved in Discrete Cosine Transformation (DCT)
Sol: steps involved in DCT (8)
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4a What is homomorphic filtering, and give the steps involved in homomorphic filtering
Sol: homomorphic filtering & steps(2)
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4b Define laplacian in frequency domain.
Sol:
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4c Explain the following properties of Fourier Transform
a) translation
b) rotation
c) periodicity

Sol: properties (2*3=6m)
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5a Explain about
a) region growing mechanism in image segmentation
b) region splitting and merging mechanism in image segmentation

Sol:
Region growing (5)

Region splitting and merging (5)
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6a Explain about variable threshold and basic global threshold
Sol:
Basic global threshold (2)

Variable threshold (2)
The variable threshold method sets a lower threshold for an image that is out of focus and a higher
threshold for when the particle is in focus. This results in less change in reported area when the
particle focus changes.
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6b Given an image, discuss on how automatic image thresholding can be achieved using
Otsu’s method.

Sol: (6)
Otsu’s method
Otsu’s method (1979) maximizes between-class variance
Based entirely on computations performed on histogram (1-D) of image 6
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