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Note: Attempt all Sections. In case of any missing data; choose suitably.
SECTION A
1. Attempt all questions in brief. 02x7=14
20. Question CO | Level
How does Erob‘abilistic modeling improve compression efficiency? | K1
| Gyt AT FHRE qad § GUR PY P &
b What is a compovsite source model? | K1
© | pHife 9 Hisd T g2
. Compare Golomb anq Rice coding. . ) Kl
" | Golomb 3R Rice BIST &I a1 B
Analyze the applications of Huffman coding in text and image
d. | compression. 2 K1

CRE 3R A HHRE T gWHT PIfST & WA &1 fazawur &3
What is Burrows-Wheeler Transform?

¢ | RI-FR cEEE & 3 | Kl
¢ Why npn-gniform quantization'is preferred for speech signals? 4 Kl
© | 9% ddl F U oMM SicmeRE B @@l uufiear §f SR 82

Mention the advantages of tree-structured yector quantizers.

& | f-wdms doR PieRwR F Al PN Srd B Xy
SECTION B
2. Attempt any three of the following: 07x3=21

Discuss the measures of compression performance, including compression
ratio, bit rate, redundancy, and coding efficiency.

v ddie P & Sl W oael oY, el wdied e, e ),
3RS SR PIfST e A 3

For the symbol probabilities A = 0.50, B = 0.20, C = 0.15, D'=0.10, and
E = 0.05, construct the Huffman code and encode the message
“ABACABAD?”. Calculate the total number of bits,required and compare
it with fixed-length coding.

gt Wil A = 0.50, B = 0.20, C = 015, D = 0.10, 3R E = 0.05 P
RIT, Huffman B ST 3R GIN SABACABAD” B THIS |
AAWH Fd ey &I Wl &I MUAT S 3R D! a1 Ffda-
S BT I B

Discuss Prediction by Partial Matching (PPM) algorithm. Apply one step
of PPM using order-1 contextfor the string ABABABA.

C. | Prediction by Partial Matching (PPM) TEReH W =af Hi @T 3 K2
ABABABA & [T order-1.context T SUINT &Rd §U PPM BT Tdh TRl
] B

What is quantization? Compare uniform, non-uniform, and adaptive
d quantization techniques.

| wiemeRE | % gRw, TH-gRwn R okfa  wierere
dBbId] Bl ol B

1 K2
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Explain the concept of vector quantization and compare it with scalar

quantization.

JeeR BICEORE P SEURUT H THIRY IR HP! qaT WpeR
CIMESREIRRCIS

5 K2

SECTION C
3. Attempt any one part of the following: 07x1=07

Explain the need for data compression. Differentiate between lossless and
lossy compression with suitable examples.

S PURE DI OGS Pl GHIRU SUYH I&EUN & Y
AT SR AR FHRE F g AR WY DI

Consider the codewords A =0, B=10, C =110, and D = 111 with symbol
probabilities 0.4, 0.3, 0.2, and 0.1, respectively.

(i) Verify whether the code is prefix-free.

(ii) Determine whether it is uniquely decodable.

(iii) Compute the average code length.

(iv) Calculate coding efficiency.

HISagT A=0,B=10,C=110, 3R D< 111 R AR &, vFat udie
WRAGHATE HHAT: 0.4, 0.3, 0.2, 3R 0,181

() 9g B & T g8 dis Afbag-w 3

iy Fuia H¢ & w1 g8 ol U 3 @i w7 9 3|

(iii) 3Nd PIS TEE DI UM B

(iv) PIFST Q&1 B T B

4. Attempt any one part of the following: 07x1=07
Discuss Huffman coding algorithm. Compare static and adaptive coding

a techniques in terms of complexity and performance. ) K2
" | THEA PIET TEIRGH W 9l Y Sfeddr iR HERF & SffUR W

wfew 3R weSifPa SIS a@m-idl &I gal Hil

Encode the sequence “BANANA” using adaptive Huffman coding and
show the tree updates after processing each symbol.

b. | 3EHA THHT BIST BT IUART FRP ) "BANANA" 3IHH & THis | 2 | K2
N, AR UAP Wil P GG B P 916 ¢F § B I SUSCH
B YalRid P

5. Attempt any one part of the following: 07x1=07
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Encode the string “ABBCBCABABCAABCAAB” using the LZ77
algorithm with a search buffer size of 8 and a look-ahead buffer size of 4.
Show all generated tuples and calculate the compression ratio.

a. |L777 T@IRGH &1 IUANT #Rh RET “ABBCBCABABCAABCAAB” &1 | 3 | K2
THIE &Y, S IF TR BT ABR 8 3R qH-388 TWR Pl
AR 48 T SRS TUR  (tuples) B! AW 3R HWIE 3T
Pt TOFET B

Explain binary coding and binary Huffman coding with suitable examples.

b. | IUgad SFEERUT B! TEIdl ¥ TR HIST R IR gHAA| 3 | K2
DIfST B IRAT DI |

6. Attempt any one part of the following: 07x1=07
What is distortion? Explain distortion criteria ‘and mathematical models
d i 1 tization.
used in scalar quantization A K

| REU (Distortion) TN ¥ TR BITRIRT F UG U0 AT
3R T Aiedl & AT DL

Explain adaptive quantization and analyze how it improves compression

performance for signals with varying dynamic range.

b. | TST HicRoRM & IRl ®Y R fazewur X f gg S-St | 4 | K2

gm%ﬁmﬁaﬁﬁuﬁ%%ﬁﬁﬁaumﬁaﬁﬁéwm
I

7. Attempt any one part of the following: 07x1
Explain the steps of Linde-Buzo-Gray algorithm for codebook generation.

a. g@@ §IH & U Linde-Buzo-Gray U@IRGH & a0 &I AR | 5 K2
I

07

Discuss the advantages and limitations of vector quantization in image and
speech compression.

b. %agzmmmﬁawmmmo—msﬁ:mmﬁm
|
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