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DESCRIPTION OF THE COURSE SYLLABI
	SCE/IL
September, 2019
	

	TITLE OF THE COURSE
	Code

	INTRODUCTION TO DIGITAL SIGNAL PROCESSING
	


	Teacher(s)
	Department

	Coordinating: Tom Trigano, Dima Bykhovsky

	Electrical Engineering, Mechanical Engineering


	Study cycle
	Semester number
	Type of the module

	B.Sc.
	5
	Compulsory


	Form of delivery
	Duration
	Language(s)

	Theory
	14 weeks
	Hebrew, English


	Prerequisites

	Prerequisites: Signals and Systems, Programming Tools, Complex Functions
	Co-requisites (if necessary):


	ECTS
	Total student workload hours
	Contact hours
	Individual work hours

	5.25
	80
	56
	24


	Aim of the course: competences foreseen by the study programme

	This course will present the main theoretical tools used in digital signal processing, with an emphasis on the application of filter design accordingly to given specifications for the processing of biological data. It is mainly divided in two distinct parts. The first half of the course is dedicated to the study and mathematical analysis of digital signals and systems. The topics taught include: the characterization of discrete-time signals and systems, the Z-transform and its properties, the detail analysis of specific digital filters (all-pass, minimum phase and linear phase filters), the DTFT and DFT. The second part of the course discusses more practical topics, such as: FFT and the use of DCT for data compression, downsampling, upsampling, and their applications, and the design of FIR and IIR filters for biomedical applications.    

	Learning outcomes of the course
	Teaching/learning methods
	Assessment methods

	1. Analyze basic digital signals and systems     
	Theory
	tests

	2. Infer mathematical and physical properties of digital signals and systems defined mathematically     
	Theory, lab
	Tests, project

	3. Design and implement digital filters accordingly to given specifications.     
	Theory, lab
	tests, project

	4. Implement basic DSP solutions using Matlab
	lab assignments
	tests, project


	Themes
	Contact work hours
	Time and tasks for individual work

	
	Lectures
	Consultation
	Seminars
	Practical work
	Laboratory work
	Placements
	Total contact work
	Individual work
	Tasks

	Introduction: characterization of discrete-time signals and systems, free-variable transformation, Characterization of LTI systems.    
	3
	
	
	1
	-
	
	4
	2
	

	The Z-transform: 
The Z-transform: definition and properties, use for LTI systems, resolution of difference equations, the one-sided Z-transform. Applications: linear-phase filters, all-pass fitlers, minimum phase filters
	9
	
	
	3
	–
	
	12
	2
	

	DTFT: The discrete-time Fourier transform (DTFT), definition and properties, relation between sampled signals and discrete-time signals. Zero-phase filtering for biological signals
	3
	
	
	1
	
	
	4
	5
	

	DFT and FFT: The discrete Fourier series (DFS) and the discrete Fourier transform (DFT): definition and properties. FFT algorithm (Radix-N), introduction to the Discrete Cosine Transform (DCT) and its applications for data compression.
	9
	
	
	3
	-
	
	12
	5
	

	Frequency sampling conversion: Downsampling and upsampling: definitions, properties in the frequency domain, applications
	6
	
	
	2
	
	
	8
	
	

	Digital filter design for biological data processing: Digital filter design: s to z transformation, impulse response invariance method, derivative approximation and bilinear transform.
FIR filters design: specifications map, the window method, the frequency sampling method, discussion on advanced designs (Least-Squares, Parks McClellan).
IIR filter design: Butterworth and Chebychev filters, analog-to-analog transforms, Constantinides transforms.
	12
	
	
	4
	
	
	16
	10
	

	Total
	42
	
	
	14
	
	
	56
	24
	


	Assessment strategy
	Weight in
%
	Deadlines
	Assessment criteria

	Final exam
	70
	-
	Grade above 56 is mandatory

	Matlab assignment
	20
	         -
	Submission is mandatory

	Homework assignment 
	10
	-
	Submission is mandatory


	Author
	Year of issue
	Title
	No of periodical or volume
	Place of printing. Printing house or internet link

	Compulsory literature

	A.Oppenheim and R. Willsky
	2009
	Discrete-Time Signal Processing

	Prentice Hall
	

	T. Trigano, D. Bykhovski
	2019
	Digital Signal Processing, 2nd edition. Updated in the BIOART program
	
	

	D. Manolakis and V. Ingle
	2011
	Applied Digital Signal Processing
	Cambridge
	

	Additional literature

	V. K. Ingle and J. G. Proakis
	2011
	Digital Signal Processing using Matlab, 3rd edition
	Cengage Learning, Stanford
	

	R.  Lyons
	2010
	Understanding  Digital  Signal  Processing,  3rd edition
	Prentice Hall
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