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MODULE SPECIFICATION

1. Title of the module

EL569 Signals and Systems
2. School or partner institution which will be responsible for management of the module

Engineering and Digital Arts
3. Start date of the module

Revised version start date September 2015
4. The number of students expected to take the module

87
5. Modules to be withdrawn on the introduction of this proposed module and consultation with other relevant Schools and Faculties regarding the withdrawal

None
6. The level of the module (e.g. Certificate [C], Intermediate [I], Honours [H] or Postgraduate [M])

I
7. The number of credits and the ECTS value which the module represents 

15 (7.5 ECTS)
8. Which term(s) the module is to be taught in (or other teaching pattern)

Autumn and Spring
9. Prerequisite and co-requisite modules

EL318           ENGINEERING MATHEMATICS

EL319           ENGINEERING ANALYSIS
10. The programmes of study to which the module contributes

BEng Computer Systems Engineering

BEng Computer Systems Engineering with a Year in Industry

BEng Electronic and Communications Engineering

BEng Electronic and Communications Engineering with a Year in Industry

BEng Bioengineering

BEng Bioengineering with a Year in Industry

MEng in Computer Systems Engineering

MEng in Computer Systems Engineering with a Year in Industry
MEng Electronic and Communications Engineering

MEng Electronic and Communications Engineering with a Year in Industry

11. The intended subject specific learning outcomes 

On successful completion of the module, students will have

1. 
The basic techniques used to describe continuous and discrete time signals and systems; 

2. 
Familiarity with time and frequency domain representation and description of signals and systems;

3. 
An understanding of basic transform techniques used to convert between time and frequency domain descriptions of signals and systems;

4.
The application of Fourier and Laplace Transform techniques for analysing the behaviour of signals and systems;

5. 
An ability to use MATLAB as a tool for analysing the behaviour of continuous time signals and systems;

6.
An understanding of Control and Feedback;

7. 
An understanding of Proportional, Integral and Differential (PID) controller architectures;

8. 
An appreciation of the importance of Control in real-life and robotic applications.
These outcomes are related to the programme learning outcomes in the appropriate curriculum maps as follows:

ECE/ECEwInd: A1-A3, B1,B3-B5,C1-C2, C4-C5

CSE/CSEwInd: A1-A3, B1, B3-B5, C1-C2, C4, C6.
BE/BEwInd: A1-A3,B1,B3-B5,CE1-2,CE4-5

12. The intended generic learning outcomes 

On successful completion of the module, students will be able to:

1. use ICT,
2. learning effectively
3. apply critical thinking

4. manage their time effectively
These outcomes are related to the program learning outcomes in the appropriate curriculum maps as follows:

ECE/ECEwInd: D1,D5-D7

CSE/CSEwInd: D1,D5-D7
BE/BEwInd: D1

13. A synopsis of the curriculum

Lecture Syllabus

INTRODUCTION TO SIGNALS AND SYSTEMS 

Introduction to MATLAB functions for signals and systems. Introduction to signals and systems. Time-domain  models. Frequency-domain models. Periodic signals and the Fourier Series.  Non-Periodic Signals and the Fourier Transform.

Simple Continuous Time systems. Convolution. Impulse Response.  Filtering of Continuous Time Signals. Sampling and Discrete-Time signals. The Sampling Theorem. Aliasing. 

AN INTRODUCTION TO THE LAPLACE TRANSFORM

The Laplace Transform and its application to signals and systems.

INTRODUCTION TO CONTROL SYSTEMS 

Why control?  Feedback. Review and revision of the Laplace Transform. The Transfer Function. Introducing Feedback into a system. Root Locus analysis. Proportional control systems, Integral control systems Derivative control systems.  Introduction to the PID controller.
Coursework

EXAMPLES CLASS - INTRODUCTION TO SIGNALS AND SYSTEMS

One assessed Examples Class. 

WORKSHOPS - MATLAB FOR SIGNALS AND SYSTEMS 

Directed study, including one marked assignment. 

EXAMPLES CLASS - INTRODUCTION TO CONTROL SYSTEMS

One assessed Examples Class.

WORKSHOPS - MATLAB FOR CONTROL
Directed study examples, including one marked assignment.
14. Indicative Reading List 

Core Text

MCCLELLAN, James H., SCHAFER, Ronald W. and YODER, M. A., 2003. Signal processing first. Pearson Education International, Hemel Hempstead

MEDDINS, Bob and DAWSONERA, (2000) Introduction to digital signal processing [online]. Oxford: Newnes. Boston, Oxford.

Recommended Reading

BALMER, L., (1997) Signals and systems: an introduction,Prentice Hall, London. 
HANSELMAN, Duane C., LITTLEFIELD, Bruce and MATHWORKS, Inc, (1997) The student edition of MATLAB, version 5: user’s guide,Prentice Hall, Upper Saddle River, N.J. 
LATHI, B. P., (2010). Linear systems and signals. Oxford University Press.  New York

Nise, Norman S. (c2011) Control Systems Engineering, J.Wiley, Hoboken, N.J.

Franklin, GF., Powell, DJ, Emami-Naeini, A (c2010) Feedback Control of Dynamic Systems, Pearson, London, Upper Saddle River, 

Ogata, Katsuhiko (c2010) Modern Control Engineering, Pearson, Boston. London

Dorf, Richard C., Bishop, Robert H. (c2011) Modern Control Systems, Pearson, Boston, London.

Background Reading

IFEACHOR, Emmanuel C. and JERVIS, Barrie W., 2002. Digital signal processing: a practical approach. Harlow: Prentice Hall. ISBN 0201596199. 

MEADE, M. L. and DILLON, C. R., 1991. Signals and systems: models and behaviour. London: Chapman & Hall. ISBN 0442314604. 

PROAKIS, John G. and MANOLAKIS, Dimitris G., 2007. Digital signal processing. Upper Saddle River, N.J.: Pearson Prentice Hall. ISBN 0131873741.
Nise, Norman S. (c2011) Control Systems Engineering, J.Wiley, Hoboken, N.J.

Franklin, GF., Powell, DJ, Emami-Naeini, A (c2010) Feedback Control of Dynamic Systems, Pearson, London, Upper Saddle River, 

Ogata, Katsuhiko (c2010) Modern Control Engineering, Pearson, Boston. London

Dorf, Richard C., Bishop, Robert H. (c2011) Modern Control Systems, Pearson, Boston, London.

15. Learning and Teaching Methods, including the nature and number of contact hours and the total study hours which will be expected of students, and how these relate to achievement of the intended module learning outcomes

There will be 27 hours of lectures, 16 hours of MATLAB workshops (including 2 marked assignments), and two assessed 1 hour examples classes.  
The Introduction to Signals and Systems will deliver learning outcomes 11.1–11.5. The Introduction to control systems will deliver learning outcomes 11.5–11.8 . MATLAB is used in both parts of the course. 
The generic learning outcomes 12.1 to 12.4 will be delivered by the workshops and examples classes.
Total Contact Hours:

45

Independent Study Hours:
105

Total Study Hours:

150
16. Assessment methods and how these relate to testing achievement of the intended module learning outcomes

Weighting between coursework and the examination is 40:60.  The examination duration is 3 hours.
The coursework mark is proportioned as follows:

Example classes (50%)

MATLAB workshops (50%)

Learning outcomes 11.1-11.8 are assessed through the assessed MATLAB workshops and the assessed examples classes. The examination assesses learning outcomes 11.1 – 11.4 and 11.6 –11. 8. 
The generic learning outcomes 12.1 to 12.4 are assessed by the workshops and examples classes.  The examination will also assess 12.2 to 12.4
In order to obtain credit for this module, the coursework mark and the exam mark must each be greater than or equal to 30% as well as achieving the pass mark for the module.

This module will only be considered for compensation if the coursework mark and exam mark are each greater than 30%

17. Implications for learning resources, including staff, library, IT and space

None
18. The School recognises and has embedded the expectations of current disability equality legislation, and supports students with a declared disability or special educational need in its teaching. Within this module we will make reasonable adjustments wherever necessary, including additional or substitute materials, teaching modes or assessment methods for students who have declared and discussed their learning support needs. Arrangements for students with declared disabilities will be made on an individual basis, in consultation with the University’s disability/dyslexia support service, and specialist support will be provided where needed.

19. Campus(es) or Centre(s) where module will be delivered:

Canterbury
1
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