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     LABORATORY COURSE PLAN

COURSE – INFORMATION:

	LAB COURSE TITLE
	SIGNAL PROCESSING AND NETWORKS LABORATORY

	LAB COURSE CODE
	U23ECP43

	LAB COURSE STRUCTURE
	LECTURE
	TUTORIAL
	PRACTICAL
	CREDIT



	
	0
	0
	4
	2

	REGULATION


	BRANCH
	YEAR
	SEMESTER
	ACADEMIC YEAR

	2023
	ECE
	II/C
	IV
	2025-2026

	COURSE INCHARGE
	


SYLLABUS

COURSE OBJECTIVE: 

· To perform basic signal processing operations such as Linear Convolution, Circular

Convolution, Auto Correlation, Cross Correlation and Frequency analysis in MATLAB.

· To design FIR and IIR filters in MATLAB.

· Learn to communicate between two desktop computers.

· Learn to implement the different protocols.

· Be familiar with IP Configuration, the various routing algorithms and with simulation tools.
LIST OF EXPERIMENTS

· LIST OF EXPERIMENTS (SIGNAL PROCESSING USING MATLAB)

1. Generation of elementary Discrete-Time sequences.

2. Linear and Circular convolutions.

3. Autocorrelation and Cross Correlation.

4. Frequency Analysis using DFT.

5. Design of FIR filters (LPF/HPF/BPF/BSF) and demonstrates the filtering operation.

6. Design of Butterworth and Chebyshev IIR filters (LPF/HPF/BPF/BSF) and demonstrate the filtering operations.

· LIST OF EXPERIMENTS (NETWORKING)

7. Implementation of Error Detection/ Error Correction Techniques.

8. Implementation of Stop and Wait Protocol and sliding window.

9. Implementation of IP address configuration.

10. Data encryption and decryption using RSA (Rivest, Shamir and Adleman) algorithm.

11. Network Topology - Star, Bus, Ring.

12. Implementation of Link state routing algorithm.

TEXT/REFERENCE BOOKS:

· Digital Signal Processing: Alon V. Oppenhelm; PHI 2. Digital Signal processing (II-Edition): Mitra, TMH.

· Behrouz A. Forouzan, Data communication and Networking, 5thEdition, Tata McGraw Hill, 2013.

VIRTUAL LAB LINK:

	1. http://vlabs.iitkgp.ernet.in/dsp/

	2. Virtual Labs (iitb.ac.in)

	3. https://dsp-iitkgp.vlabs.ac.in/


	EXP. NO.
	NAME OF THE EXPERIMENTS
	NO. OF PERIODS 
	CUMULATIVE PERIODS 

	                                                                        CYCLE I 

	1
	Generation of signals and Basic operations on signals.
	4
	4

	2
	Generation of elementary Discrete-Time sequences.
	4
	8

	3
	Linear and Circular convolutions.
	4
	12

	4
	Autocorrelation and Cross Correlation.
	4
	16

	5
	Frequency Analysis using DFT.
	4
	20

	6
	Design of FIR filters (LPF/HPF) and demonstrates the filtering operation.
	4
	24

	7
	Design of FIR filters (BPF/BSF) and demonstrates the filtering operation.
	4
	28

	8
	Design of Butterworth and Chebyshev IIR filters (LPF/HPF) and demonstrate the filtering operations.
	4
	32

	9
	Design of Butterworth and Chebyshev IIR filters (BPF/BSF) and demonstrate the filtering operations.
	4
	36

	CYCLE II

	10
	Implementation of Error Detection/ Error Correction Techniques.
	2
	38

	11
	Implementation of Stop and Wait Protocol and sliding window.
	2
	40

	12
	Implementation of sliding window.
	4
	44

	13
	Implementation of IP address configuration.
	              4
	48

	14
	Data encryption and decryption using RSA (Rivest, Shamir and Adleman) algorithm.
	4
	52

	15
	Network Topology - Star, Bus, Ring.
	4
	56

	16
	Implementation of Link state routing algorithm.
	4
	60


COURSE OUTCOME


At the end of the course, the student should be able to: 

· CO1: Carryout basic signal processing operations.

· CO2 : Analyse the frequency response of IIR and FIR filters.

· CO3: Simulate& validate the various functional modules of a communication system.

· CO4: Analyze the Error Control and Coding Schemes

· CO5: Simulate end-to-end communication Link.

· CO6: Know the procedures of cipher.
CO-PO/PSO MAPPING:

	CO
	PO1
	PO2
	PO3
	PO4
	PO5
	PO6
	PO7
	PO8
	PO9
	PO10
	PO11
	PO12
	PSO1
	PSO2

	CO1
	3
	2
	2
	2
	1
	-
	-
	-
	-
	-
	-
	2
	3
	2

	CO2
	3
	3
	2
	3
	2
	-
	-
	-
	-
	-
	-
	2
	3
	2

	CO3
	3
	3
	3
	3
	2
	-
	-
	-
	-
	-
	-
	2
	3
	2

	CO4
	3
	3
	2
	3
	2
	-
	-
	-
	-
	-
	-
	2
	3
	2

	CO5
	3
	3
	3
	3
	2
	-
	-
	-
	-
	-
	-
	2
	3
	2

	CO6
	2
	2
	1
	2
	2
	-
	-
	-
	-
	-
	-
	1
	3
	2

	AVG.
	3
	3
	2
	3
	2
	-
	-
	-
	-
	-
	-
	2
	3
	2


	ADDITIONAL EXPERIMENTS

	EXP. NO.
	NAME OF THE EXPERIMENTS
	Identified Resource link

	1
	Study of sampling theorem, effect of under sampling.
	http://vlabs.iitkgp.ernet.in/dsp/exp1/index.html

	2
	Study of properties of Linear time-invariant system.
	http://vlabs.iitkgp.ernet.in/dsp/exp3/index.html

	3
	Study on windows file sharing methods.
	Virtual Labs (iitb.ac.in)

	4
	Study of Discrete Fourier Transform (DFT) and its inverse
	http://vlabs.iitkgp.ac.in/dsp/exp6/index.html

	5
	Study of FIR filter design using window method: Lowpass and highpass filter.
	http://vlabs.iitkgp.ac.in/dsp/exp8/index.html


Google Class Code Details:

Class Name: 
MODEL LAB DETAILS 

	BATCH
	REGISTER NO.
	MODE OF LAB CONDUCT 
	DATE
	TIMING

	BATCH-I
	
	OFFLINE
	
	9.30-12.30

	BATCH-II
	
	OFFLINE
	
	1.30-4.30


LIST OF QUESTIONS 

	1.
	(a) Generate standard discrete time sequences namely unit impulse, unit step, unit ramp signals by running a suitable MATLAB program.

(b) Write and execute a MATLAB program to generate the frequency spectrum of these standard signals.

	2.
	Write and execute a MATLAB program to perform periodic convolution of 2 discrete time sequences: x1(n) = [1,2,3,5,6,-7] and x2(n) = [4,5,6,7,8]. Also verify the results manually.

	3.
	Write and execute a MATLAB program to perform convolution of the 2 discrete time sequences along linear time axis: x1(n) = 2, 2<n <7 and x2(n) = 1, 1<n<8; Also verify the results manually.

	4.
	Write and execute a MATLAB program to perform cross correlation of the sequences

x(n) = [1,1,2,2] and y(n) = [1,0,5,1]. Also verify the results manually.

	5.
	By executing a suitable MATLAB program, determine the auto correlation of

x(n) = [1,2,3,4]. Also verify the results manually.

	6.
	Write and execute a suitable MATLAB program to compute 8 point DFT of the discrete time sequence x(n) = [2,1,2,1,1,2,1,2]. Also plot the magnitude and phase spectrum.

	7.
	Write and execute a MATLAB program to find the response of an LTI system for the input x(n) = [1,2,3,4] and the impulse response h(n) = [1,2,2,1] by performing circular convolution of suitable length. Verify the system response through linear convolution.

	8.
	Write and execute a MATLAB program to determine the impulse response of FIR lowpass filter using rectangular window and hence plot the frequency response. Verify the response by working out the design manually.

	9.
	Write and execute a MATLAB program to determine the impulse response of FIR highpass filter using Hamming window and hence plot the frequency response. Verify the response by working out the design manually.

	10.
	By executing a suitable MATLAB program, determine the impulse response of FIR bandpass filter using Hanning window and hence plot the frequency response. Verify the response by working out the design manually.

	11.
	By executing a suitable MATLAB program, determine the impulse response of FIR bandstop filter using Fourier series method and hence plot the frequency response. Verify the response by working out the design manually.

	12.
	Write and execute a MATLAB program to design a Butterworth digital IIR low pass filter using Bilinear transformation to satisfy the following specifications:

T=0.1 sec ; 0.6 ≤ | H(ejw) | ≤ 1.0 ; for 0 ≤ ω ≤ .35 π
| H(ejw) | ≤ 0.1 ;  for 0.7 π ≤ ω ≤  π

	13.
	Write and execute a MATLAB program to design a Butterworth digital IIR high pass filter using Bilinear transformation to satisfy the following specifications:

T=0.1 sec ; 0.6 ≤ | H(ejw) | ≤ 1.0 ; for 0.7 π ≤ ω ≤  π
| H(ejw) | ≤ 0.1 ;  for 0 ≤ ω ≤ .35 π

	14.
	Write and execute a MATLAB program to design a Butterworth digital IIR low pass filter using Impulse invariant transformation to satisfy the following specifications:

T=1 sec ; 0.707 ≤ | H(ejw) | ≤ 1.0 ; for 0 ≤ ω ≤ .3 π
| H(ejw) | ≤ 0.2 ;  for for 0.75 π ≤ ω ≤  π

	15.
	Write and execute a MATLAB program to design a Chebyshev digital IIR low pass filter using Impulse invariant transformation to satisfy the following specifications:

T=1 sec ; 0.9 ≤ | H(ejw) | ≤ 1.0 ; for 0 ≤ ω ≤ .25 π
| H(ejw) | ≤ 0.24 ;  for for 0.5 π ≤ ω ≤  π

	16.
	Write and execute a MATLAB program to design a Chebyshev digital IIR low pass filter using Bilinear transformation to satisfy the following specifications:

T=1 sec ; 0.8 ≤ | H(ejw) | ≤ 1.0 ; for 0 ≤ ω ≤ 0.2 π
| H(ejw) | ≤ 0.2 ;  for for 0.32 π ≤ ω ≤  π

	17.
	Generate sinusoidal and square waveforms using TMS3205416 DSP processor.

	18.
	Implement the generation of triangular waveform and random noise using TMS3205416.

	19.
	Perform up sampling (by a factor of 3) and down sampling (by a factor of 2) on a discrete time signal using TMS3205416.

	20.
	Design and implement a FIR low pass filter with a cut off frequency of 1 KHzwith TMS3205416. Plot the frequency response.

	21.
	Design and implement an IIR Butterworth low pass filter with a cut off frequency of 1 KHz using TMS3205416. Verify the frequency response.

	22.
	Demonstrate the indirect, direct and immediate addressing modes of TMS3205416 using programming examples.

	23.
	Demonstrate the Implementation of Error Detection/ Error Correction Techniques.

	24.
	Perform the Implementation of Stop and Wait Protocol and sliding window.

	25.
	Implement the sliding window concepts.

	26.
	Demonstrate the Implementation of IP address configuration.

	27.
	Perform Network Topology - Star, Bus Ring.

	28.
	Demonstrate the Implementation of Link state routing algorithm.


    VIVA QUESTIONS

1. Define discrete time and digital signal.

2. Explain briefly, the various methods of representing discrete time signal

3. Define sampling and aliasing.

4. What is Nyquist rate?

5. State sampling theorem.

6. When a discrete time signal is called periodic?

7. How will you classify the discrete time signals?

8. What is discrete time system?

9. What is impulse response? Explain its significance

10. classifying discrete time systems

11. Define time invariant system.

12. What is linear and nonlinear systems?

13. What is the importance of causality?

14. What is BIBO stability? What is the condition to be satisfied for stability?

15. What are FIR and IIR systems?

16. What are recursive and non recursive systems? Give example?

17. Write the properties of linear convolution.

18. Define circular convolution.

19. What is the importance of linear and circular convolution in signals and systems?

20. How will you perform linear convolution via circular convolution?

21. Define Gateway or router.

22. What is Protocol?

23. What are the key designs of a computer network?

24. Define Routing.

25. List the layers of OSI.

26. Define Error detection and its types.

27. Compare Error Detection and Error Correction.

28. Define Sliding window.

29. Compare different protocols.

30. What are Fourier series and Fourier transform?

31.  Differentiate between DTFT and DFT. Why it is advantageous to use DFT in computers rather than DTFT?

32. State any two DFT properties.

33.  What is the difference between continuous time & discrete time Fourier transform?
34. What is the condition for convergence of Fourier transform?
35. What is the difference between discrete Time Fourier Transform (DTFT) & DFT?
36. What is the difference between Z transform  & DFT?
37. State convolution property of the DFT? Where we could use the convolution property?
38. State Parseval’s theorem.
39. State correlation property of the DFT.?
40. What is the difference between radix 2 & radix4 FFT algorithms?
41. Why we need FFT?
42. What is the difference between decimation in time (DIT FFT) & Decimation in frequency  (DIFFFT) algorithms?
43. Which properties are used in FFT to reduce no of computations?
44. Why we need circular convolution?
45. What does zero padding mean? Where we required this concept?
46. What is the difference between circular & linear convolution?
47. What is the length of output sequence after circular convolution if the lengths of  input & impulse responses are M1 & M2 respectively?
48. What is the advantage with sectioned convolution?

49. State the algorithm of Overlap adds method.

50. State the algorithm of Overlap save method.

51. State the difference between Overlap add method & Overlap save method.
52. What is the necessity of sectioned convolution in signal processing?

53. Define Correlation of the sequence.

54. State any two DFT properties

55. Differentiate IIR filters and FIR filters.

56. Write the characteristics features of Hanning window.

57. Define pre-warping effect? Why it is employed?

58. Give any two properties of Butterworth filter.

59. When a FIR filter is said to be a linear phase FIR filter

60. Write the characteristics features of rectangular window.

61. Write the expression for Kaiser Window function.

62. What are the advantages and disadvantages of FIR filters?

63. Write the characteristics features of Hamming window

64. Why mapping is needed in the design of digital filters?

65. What are the effects of finite word length in digital filters?

66. List the errors which arise due to quantization process.

67. Discuss the truncation error in quantization process.

68. Write expression for variance of round-off quantization noise.

69. What is sampling?

70. Define limit cycle Oscillations, and list out the types.

71. When zero limit cycle oscillation and Over flow limit cycle oscillation has occur?

72. Why? Scaling is important in Finite word length effect.

73. What are the differences between Fixed and Binary floating point number representation?

74. What is the error range for Truncation and round-off process?

75. What is the need for spectral estimation?
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