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B.E./B.Tech, DEGREE EXAMINATIONS, NOVEMBER/DECEMBER 2009.
' FOURTH SEMESTER
INFORMATION TECHNOLOGY
IT 1251 — INFORMATION CODING TECHNIQUES

(REGULATIONS 2007 )

Maximum : 100 marks
Answer ALL questions.

PART A — (10 x 2 = 20 marks)
What is entropy? Give two properties of entropy.

A Gaussian channel has a 10 MHz bandwidth .If (S/N) ratio is 100, calculate
the channel capacity and maximum information rate.

What is sub-band coding? »

What are the advantages of coding speech at low bit rates?

What is constraint 1ength for convolution encoders?

What is hamming distance?

Compare static and dynamic Huffman.

State the main application of Graphical interchange format (GIF).
What is the significance of D-frames in video coding?

What is meant by frequency masking and temporal masking?
PART B — (5 x 16 = 80 marks)

(@) (1) A discrete memoryless source has symbols with their probablhtles
P{X} ={0.07, 0.08, 0.04, 0.26, 0.14, 0.09, 0.07, 0.25 } compute the
Huffman and Shannon-fano code for this source and determine its
coding efficiency and redundancy. (12)

(ii) Let x represents the outcome of a single roll of a fair die. What is
the entropy of x? (4)

Or
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A binary symmetric channel has the following noise matrix with source

probabilities p(x,;) = % plx,) = “:13”
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(i) Determine H(x), H(y), H(y/x), H(x/y) and I(x,y). (10)
(i) Find the channel capacity C (3)
(iii) Find channel efficiency and redundancy. (3)

(i) Consider a sine wave of frequency fm and amplitude Am, which is
applied to a delta modulator of step size A. Show that the slope
overload distortion will occur if Am > A /(2fmTs) Where Ts sampling.
What is the maximum power that may be transmitted without slope
overload distortion? (8)

(ii) Compare the various digital pulse modulation methods. (8)

Or

Explam in detaﬂ about delta modulation and Adaptive delta modulation.
(16)

The parity check bits of a (8,4) block code are generated by
Cy =d; +d, +d,

Ce =d, +dy +d;

C,=d, +d;s +d;

Cyg =dy+dg +d,

Where dl,dz, d, and d, are the message bits

1) Fmd the generator matrix and parity check matrix for tlns code (6)

(ii) Find the minimum weight of this code (5)
(iii) Show that is capable of correcting all single error patterns
preparing the syndrome table. (5)

Or
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Construct a convolution encoder for the following specifications. Rate
efficiency = 1/2 Constraint length = 4. The connections from the shift to
modulo 2 adders are described by following equations

gi(x)=1+x
g2lx)=x
Determine the output codeword for the input message [1110]. (16)

(i) Write the following symbols and probabilities of occurrence,
encode the Message “went#” using arithmetic coding algorithms.

(12)
Symbols: e n t w #
Prob : 0.3 03+ 0.2 A g1 01
(11) Diﬁ'erentiate loss less and lossy compression technique and give one
example for each. (4)
Or

(i) Draw JPEG encoder block diagram and explain each block. (14)

(i) Why DC and AC coefficients are encoded separately in JPEG. (2)

Explain the LPC model of analysis and synthesis of speech signal. State

the advantages of coding speech signal at low bit rates. (16)
Or

(i) Explain the encoding procedure of MPEG-1 video compression with

the help of block diagram. ‘ (12)

(i) Compare H.261 and MPEG-1 standard. ‘ : (4)





