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Course Name 
Digital Signal Processing
Course Overview 
	Level of study
	Bachelor Degree 

	Workload
	ECTS: 3
Total Hours: 108
Contact Hours: 48
· Lectures: 16
· Seminars: 16
· Labs: 32

	Course Code
	B1.VM5.2.3

	Semester
	Winter, 5

	Prerequisites
	B1.BM2.4 (Informatics); 
B1.VM4.8 (Programming); 
B1.VM4.2 (Introduction to IT)

	Course Objectives
	· to provide students with a knowledge of signal representation in time and frequency  domain;

· to provide students with  an understanding about basic properties of analog and discrete-time signals;

· to develop practical skills of the discrete Fourier series; discrete Fourier transform and digital filters.

	Learning Outcomes

	· using of basic mathematics, science and technology for signal processing analytically and numerically;

· understanding of the fundamentals and applications of discrete-time signals, including sampling, convolution, filtering, and discrete Fourier transforms;
· performing the spectral analysis on real signals using Matlab software.

	Syllabus

	· Overview of Digital Signal Processing. 

· Review of Analog Signal Analysis.  

· Discrete-Time Signals and Systems.
· Sampling and Reconstruction of Analog Signals.
· z-transform; and inverse z-transform .
· Discrete-Time Fourier Transform.
· Discrete Fourier Series and Discrete Fourier Transform.
· Representation of linear digital networks.
· Digital filters.

	Labs

	1. Introduction to Matlab software and Signals Types Simulation.
2. Sampling signals and quantization.
3. Frequency analysis of periodic  and nonperiodic  signals.

4. Fourier Transform. Interpretation of the FT. Some important Fourier transforms.
5. Properties of the Fourier Transform (Linearity and scaling, modulation, convolution, Duality).
6. Discrete Fourier Transform. Derivation of DFT and inverse DFT.

	Projects
	

	Assessment
	Credit Test ( Pass/Fail)

	Resources

	1. R.G. Lyons: Understanding digital signal processing. 3rd ed., Prentice-Hall, 2010.

2. S.W. Smith: Digital signal processing – a practical guide for engineers and scientists. Newness, 2003.
3. Sanjit K. Mitra: Digital signal processing – a computer-based  approach. McGraw-Hill, 2002.
4. A.V. Oppenheim, R.W. Schafer: Discrete-time signal processing. 3rd ed., Prentice-Hall, 2007.

	Instructors

	Elena A. Kochegurova
http://portal.tpu.ru/SHARED/k/KOCHEG/eng
Alexandr S. Fadeev
http://portal.tpu.ru/SHARED/f/FAS


Примечание: пример описания дисциплины можно посмотреть по ссылке: http://www.ecs.soton.ac.uk/module/COMP6233#overview 
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