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DIGITAL IMAGE PROCESSING

PaPer : EC 714

Fltlt Marks : lOO

TIme : Ttrree hours

The figur* in the mo;rgin indicate
Jull marks Jor the qu*tlons.

, Answer anY fit:e qtrcstiotts.

1. (a) State the sampling theorem fot 2D

signal. Irt J(", V) is a contlnuous 2D

siElnat which is sampled by a serles of
lmpulse functlon grid. The dlstance
between two tmpulse func on along x
dlrection is A, and along y direcilon is
Ar. Find out the exPression of the
sampled signal both ln sPatial and
frequenry domain.
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Draw ttre spectrum of the slgpal before
and after sampling. Assume tl-e signal
ls band ltmited with W" Hz along u
dlrecflon and W" Hz aTong u dlrecilon.

lo

E:plain aliasing effect from the drawn
flgure ln part (b,1. 2

What ts meant by unlform and
non-unlform quantlzatlon ? Flnd tJ:e
expresslon of declslon level and
reconstructlon level ln case of Max
IJyod quanttzer. 4+B

A polnt (2, 3) rs translated by (4 ; 6) and
then rotated by +45o. Flnd the flnal
polnt.

(a) Construct the filter mask of a
differentiator to map the following
equatlons. 4x2

(a) -f'@, d=(f (x+r, d- J @, d)
+U&,a+r)-J(x, s))

(b)

(c)

(a)

h)

3.
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(b) J"(", d= J ("+l, Y)+J(x-l, Y)

-zJ@'c)

An irnage A ts ffltered wtth a mask B'

Find out the flltered lrnage' The image

A and mask B are given below' You

can lgnore tlee border Points'
12

B --ye

4. @) State the dlfference between histograrn

equalizaflon and hlstogram speciflcation'
6
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@ Arl' trnage wtttr tntensities ln the range
IO, 1l has the PDF, P, (r) as shown i:r
the left slde of the followtng flgure. It is
deslred to transform the titensity levels
of tJle lmage so tJ.at they wtll have a
speclfled P"(z) as shown tur the rtght
side of the following flg;ure.' Assume

. contlnuous quantitles and ftnd the
transformation (ln terms of r and z)
that will accomplish tffs. tO

(c) Compare Belzer curve and quadrattc
spltne curve. 4

(d) Explain lrnportance of the separability
properly of a transformation kernel.

4

5.
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(a)6.

(b)

h) Write down the forward and inverse

transformation exPression of the
following transformatlons. I
(d DFr b) DCT (c) DFIT

(c) Descrlbe the steps of forward K-L
transform. 7

Why do we need lmage comPresslon ?

What are Practlcal llmitatlons of
transmlsslon of vldeo data over
transmlsslon llne wtthout any sultable
compression method. 3+3

What ts run-lengfh codlng? Derive the
expresslon of compresslon factor of a
run-length codlng

c=tf*=ft%
where, M is tl:e m&dmum run-length'
P is the probability that an event to be

O, m is no. of bits it takes to represent

each run and ,u is the length of
sequence of binarY sYmbols.

l4
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7. Write short notes on i (any. ADol

(i) Wlnner fllterlng

@ FFT

(ial Homomorphic filtertng

riu, JPEG

(u) Predictive codlng.
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