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Second Semester M.Tech. Degree Examination, June/July 2015

Digital Signal Compression
Max. Marks: 194
Note: Answer any FIVE full questions.

For random variabic x that takes on values from m-letter alphabet, show that
0<Hix) < log, M. (08 Marks)
Show that entrepy 1s 2gual to the first order entropy where the elements of the observed
segueilce are fid. (08 Marks)
Celoviviz the Orot order entrony of an ziphabet
A = {1, a, a3, 4.} that has probabilities
pla;) = 3505, plax) =uv.25, plaz) =0.125. plas) =0.12, (04 Murks)
Define conditional entropy, mutual entzopy and average mutual jnformation.
For twe random variables x and y show that

oA /y)y=Hax)

iy Hx;yvy=1(y:1x) (14 Marks)
Whue 1: Rate dissortion Theory? Derive the Rate distortion function for Gaussian Source.

{16 Marks)

For oo aiphabet 4 = "a
and a{a:; = 35

1) Design Huffman code in the norma! method

) Design ciinimin varicnee Huifrnan code

HipZomnent on the difference in the codes. (12 Marks)
For an wiphanet A = [a;, ay. a3} with probabilities p(a,;} = 0.7, p(a;) =0.1, p(as) = 0.1 design
3 bit Turnstall code. (48 Marks)

. 1. it 4} that has probabilities p(a ) = 0.1, p(az) = 0.3, p(az) =0.25

Explain the uniform quantization for non uniform source. Derive the expression for niean

sGuaws Suaniizaiion eiror ( MSQE) in the interval [-4.4]. (10 Marks)
CADILE LECKW G- Loadaiive gaantizadon with suitable example. (10 Marks)
Explair ihe steps in LG algorithm, (10 Marks)
Explain vasic diiereniial enceding wita a block diagram. (16 Marks)
Explair with aiagram Jhe priaciples ef poly phase decomposition. {10 Marks)

Explaiz with rclevance to matrix properties the DWHT (Discrete Walsh — Hadmard

Trausform).

{16 Marks)

Dosctic: e LZW  awgoriom. Find the bit stream  generated for the seven level

e 0sndiE 5w S (20 Marks)
121 6115 12
|6 316 3
i3 3,0 -3
13 010 0
Expuun unigue de codabtlity of prefixcodes and Run length coding. (10 wviarks)

Exop:ain coding in facsimile and MPEGQG audio coding.
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