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                                     PRESIDENCY UNIVERSITY
                                                                        BENGALURU
	Ph.D. Course Work End Term Examinations –JAN-FEB 2025

	Date: 30 – 01- 2025                                                                                                    Time:09:30 am – 12:30 pm



	School: SOE
	[bookmark: _GoBack]Program: Ph.D.

	Course Code :ECE843
	Course Name : Compressive Sensing

	Semester:
	Max Marks:100
	Weightage: 50%



	CO - Levels
	CO1
	CO2
	CO3
	CO4
	CO5

	Marks
	20
	40
	40
	-
	-


Instructions:
(i) Read all questions carefully and answer accordingly. 
(ii) Do not write anything on the question paper other than roll number.

Part A
	Answer ALL the Questions. Each question carries 10 marks.                                   6Q x 10M=60Marks

	1
	Discuss the key principles of compressive sensing, focusing on sparsity, the measurement matrix, and the concept of the Restricted Isometry Property (RIP). How do these elements contribute to efficient signal reconstruction?.
	10 Marks
	L2
	CO1

	2
	Explain the process of signal reconstruction using compressive sensing. Highlight the steps involved and describe an algorithm like Basis Pursuit or Orthogonal Matching Pursuit. What are the computational challenges encountered during reconstruction?.
	10 Marks
	L2
	CO1

	3
	Explore the use of compressive sensing in Magnetic Resonance Imaging (MRI). How does it shorten scan times and enhance image quality? Compare it with conventional MRI methods and provide a relevant case study or example to illustrate its effectiveness.
	10 Marks
	L2
	CO2

	4
	In the context of compressive sensing, how are compressible signals (rather than strictly sparse ones) managed? Discuss the methods employed and the necessary modifications to reconstruction algorithms for effective recovery.
	10 Marks
	L2
	CO2

	5
	Explain the steps involved in constructing a measurement matrix for compressive sensing. Discuss the role of random matrices and their key properties in ensuring effective signal recovery.
	10 Marks
	L2
	CO3

	6
	Discuss the importance of regularization in compressive sensing. How do different regularization methods influence the quality and reliability of signal recovery? Include examples of regularization terms typically employed in compressive sensing applications.
	10 Marks
	L2
	CO3


                                                                              

Part B
	Answer the Questions.  Each question carries 20 marks                                             2Q x 20 = 40 Marks

	7.
	
	Assess the impact of compressive sensing on data acquisition and storage in large-scale systems. What are its advantages and challenges in applications such as environmental monitoring, multimedia compression, and scientific data collection?
	20 Marks
	L2
	CO2

	

	8.
	
	Discuss the mathematical foundations of the compressive sensing problem. How do ℓ1-minimization and convex optimization techniques aid in the recovery of sparse signals? Include a step-by-step derivation of the Basis Pursuit (BP) algorithm to solve the compressive sensing problem.
	20 Marks
	L2
	CO3
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