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Full Marks : 100

lime : Three hours

The figures in the margin indicate full marks

for the questions.

Answer Q. I and any four from the rest.

l. (o) If an imagc has bandwidth ar and ar rhcn,
as per nyquist criteria, sampling frequcncics
are and

@ Which one is not true regarding
quantization ?

(a) Uniform quantization assurcs minimum
quantization crror.

(b) Non uniform quantization provides
bcttcr SNR comparcd to uniform
quantization.
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(c) In uniform quantization construclion
Ircvel is cxactly in the midPoint
bctwcen two consecutive decision
Level.

(d) Max L'Loyd quantization is a non
uniform quantization.

@ A pixcl having coordinate (5,

a shift of l-2,31.'l'he ncw

(d) A pixel (2, 3) is rotated by

6) undcrgoes
coordinate is

45o. 'fhc ncw

sequcncc bctwccn
is

coordinatc is 

-.
@ Lcngth ofthc convolved

two following sequcnces

x,=lt z 3 ll
T

,"=lzll3l.\

A Find out thc convolution of the two following

sequences

(t) ''(")=lt 21 51

(2) ti t tt
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@ lf the nature of the above convolution is
cvclic convolution. then the leneth of thc
convolvcd seouence is

(h)

(,

Which transfonnation has maximurn cncrgy
conservation property ?

[r rl
H.' =l . : l. Usins lladarnard- [ -ll
transdrmation kemel find llu.

[r 21(il For an irnagc l" , | find out covariancc
LJ +J

matrix using K-Z transfonn ,n"oryiO"r-=rO

(a)

(b)

2. State the advantages of non uniforrn
quantization ovcr uniform quantization. 4

Explain how decision l,evcl and
rcconstruction I-evel is dccidcd in Max-l--
Lyod quantizer.

(c) What are the practical limitations
Sampling and reconstruction ?

3. (a) Explain importance of seperability propcrty.
Write the forward and inversc translonnation
cxpression of thc following transfomation
for 2D scenario 12

(a) DFI' (b) DCT (c) DrlT

8
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(U Wnte the steps of K-I transform' 8

4. h) Perform FFT of the following sequence

Itzso345sl 15

(b) Design mask for first order,
dcrivative.

sccond ordcr
5

5. (a) Name a few popular image enhancement
technique and explain their working in bricf.

(b) Pcrfonn histograrn equalization for an irnage

which has thc following intensity distribution

r^ =O'1,

rr =l
.. _.),2-L

rt=3
rt=4
,5 - "
re=6
.. -1rj - |

n,.

790

1023

850

656

329

245

122

81

P,(rr)=n2/r*
.t9
.25

.21

.16

.08

.06

.03

'02

Find the new values of intensity l,evcls and

find the processed histogram. 10
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(a)

(h)

Explain the working principlc of
homomorphic filter. l0

Iixplain what is run lcngth coding in irnagc

comprcssion. Prove liat in run-lcngth coding,

thc compression factor ir ^ | - PMI c =;[7)'
wherc P is the probability of occurrcncc of
symbol I in binary image. M is providcd as

7.

rnaximun run lcngth.

Writc short notes on : (any tr.t o)

(, Ilistogram spccification

(i, f)iscrctc Fladamard transform

(iii) rF't

(iu/ Winner filtcr.

l0

l0x2 '2O
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