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Question Paper Code : 50444

B.E./B.Tech. DEGREE EXAMINATION, NOVEMBER/DECEMBER 2017

Fifth/Sixth Semester
Electronics and Communication Engineering
EC6502 - PRINCIPLES OF DIGITAL SIGNAL PROCESSING
(Common to : B.E. Biomedical Engineering/Medical Electronics)

(Regulations 2013)
b‘i.me : Three Houré Maximum : 100 Marks
Answer ALL questions
PART -A (10x2=20 Marks)

—

. What is twiddle factor ?

. State and prove periodicity property of DFT.

List the different types of filters based on frequency response.

What are the properties of bilinear transformation ?

Write the steps involved in FIR filter design.

Draw the block diagram representation of FIR system.

Compare the fixed point and floating point number representations.
What is meant by finite word length effects in digital system ?

. Write the input output relationship for a decimator.

State the applications of adaptive filtering.
Lo " (5%13=65 Marks)
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1. a) Findthe8 point DFT of the sequence x(n) ={2,2,2,2,1,1, 1, 1} using
Decimation in Time FFT algorithm.
(OR)

circular convolution of the sequences x,(n)= (1, 2,3,1,1,2, 3,1}

ine the
b) Determine 9,2, 2, 3, 4) using DFT and IDFT.

and xq(n) = {4 3,2,
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Enumerate the stepa for I1R filter dowign by impulse invariance with an exampla.
(OR)
b) Analyze the denrign of discrete time 1R filter from analog filter.

13. 2) Designa FIR filter with the following desired spacifications, using Hanning
window with N = 5.
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(OR)

b) Explain the design procedure of FIR
14. a) Explain the quantization process an

b) i) Explain the characteristica of limit

Y (@) =0.95y (n -1) + x(n); X()=0andy (-1) = 13, ®
ii) Define zero input limit cycle oscillation and explain, (%)

15. a) How does the sampling rate increase by an integer factor | ? Derive the
input-output relationship in both time and frequency domaing.

(OR)

b) Discuss in detail about any two applications of adaptive filtering with necessary
diagrams.

PART -C (1x18=15 Marks)
16. a) Obtain the direct form I, direct form II and cascade form regal;
following system function
ym)=0.1y(n- 1)+0_2y(n-—2)+3x(n)+3.6x(n-— 1)+ 0.8x (n -2).

(OR)

"~

b) Convert the given analog transfer function H(s) = __:__ into digital transfer
s+a

——

function by impulse invariant method.
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3. List the different types of filters based on frequency response.
Low Pass Filter
High Pass Filter
Band Pass Filter
Band Reject Filter

4. What are the properties of bilinear transformation?

a. The bilinear transformation is one to one mapping.

b. There is no aliasing and so the analog filter need not have a band limited
frequency response.

c. The effect of warping on amplitude response can be eliminated by pre warping
the analog filter.

5. Write the steps involved in the design of FIR filter
1. Choose the desired frequency response
2. Take inverse Fourier transform of Desired frequency response to get hy (n)
3. Convert the infinite duration hy (n) to finite duration h(n)
4, Take Z- transform of h(n) to obtain the transfer function H(Z)

6. Draw the block diagram representation of FIR system
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7. Compare the fixed point and floating point number representations

Fixed Point Number

Floating Point Number

With the use of b — bits , the range of
numbers represented is less when compare
to floating point representation

With the use of b — bits , the range of
numbers represented is large when
compare to fixed point representation

The position of binary point is fixed.

The position of binary point is variable

The resolution is uniform throughout the
range

The resolution is variable

8. What is meant by finite word length effects in digital system ?

The fundamental operations in digital filters are multiplication and addition. When these
operations are performed in a digital system, the input data as well as the product and
sum have to be represented in finite word length, which depends the size of the register
used to store the data. In digital computation, the input and output data are quantized by
rounding or truncation to convert them to a finite word size. This creates error in the
output and creates oscillations in the output. These effects due to finite precision

representation of numbers in digital system are called finite word length effects.

9. Werite the input and output relation for a decimator,

Yo = % (p™)

AW

3o = 9 (Dw)

HrD

10. State the applications of adaptive filtering.

System Identification
Adaptive noise cancellation
Adaptive Equalization
Adaptive noise cancellation
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