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MODULE SPECIFICATION

1. Title of the module
EL676 Digital Signal Processing and Control

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

80
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 Modules to be withdrawn on the introduction of this proposed module and consultation with other relevant Schools and Faculties regarding the withdrawal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])

H
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

EL569 Signals and Systems
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 Electronic and Computer Systems
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 this module, students will have an understanding of:

1.
Analog to Digital and Digital to Analog Conversion.

2.
The Sampling Theorem

3.
Discrete Fourier Transform, the Fast Fourier Transform and the z-Transform

4.
Design and Implementation of digital FIR and IIR Filters

5.
Real-world applications of Digital Signal Processing

6.
Classical feedback control methods to include bode and root locus methods

7.
The implication of digital implementation of feedback control systems.

8.
Controller emulation methods

9.
Direct digital design of feedback control systems

10. An understanding of the application of control theory to real life problems

11. An understanding of the importance of control in engineering systems
These outcomes are related to the programme learning outcomes in the appropriate curriculum maps as follows:

CSE/CSEwInd: A1-A3, B1,B3-B5, C1,C2,C4,C6

ECS:  A1-A3, B1,B3-B5,C1,C2,C4,C5

ECE/ECEwInd: A1-A3, B1,B3-5, C1,C2,C4,C5
BE/BEwInd:  A1-A3, B1,B3-B5,CE1-CE2, CE4-CE5

12. The intended generic learning outcomes 

On successful completion of the module, students will:

1.
show ability to generate, analyse, present and interpret data. 

2.
use ICT. 

3.
learn effectively for CPD, will use critical thinking, reasoning and reflection and demonstrate time and resource management.  

These outcomes contribute to the programme learning outcomes in the appropriate curriculum map as follows:                                

CSE/CSEwInd: D1,D2, D5-D7

ECS: D1,D2, D5-D7

ECE/ECEwInd: D1,D2, D5-D7
BE/BEwInd:  D1,D2,D5-D7
13. A synopsis of the curriculum

Lecture Syllabus

An Introduction to Digital Signals and Systems

ADC and DAC, The sampling Theorem, The Discrete Fourier Transform, The Fast Fourier Transform, The z-Transform, pole-zero diagrams, Transfer Functions, Stability

Digital Filters and Digital Filter Design

An introduction to digital filters. FIR Filters:  design, implementation and applications, Windowing Functions, IIR Filters: design implementation and applications. Matlab Tools for Filter Design and implementation. Applications of DSP. Hardware architectures for DSP

Feedback control 

Implications of digital implementation of feedback control systems. Analogue design using Root Locus analysis and Bode Plots. Controller Emulation Methods. Direct digital design of feedback control systems.

Applications of feedback control

Case Studies: Motor Speed Control; Position Control; Aircraft Pitch Control; Robot Control - for example.

Coursework

EXAMPLES CLASS – Digital Control Design

WORKSHOP

Two assessed directed study MATLAB DSP examples.
WORKSHOP

Directed study MATLAB CONTROL examples.

LABORATORY 

DSP Experiment.

LABORATORY 

Control Experiment using MATLAB.
14. Indicative Reading List 

Control

•
Dorf, RC, Bishop, Robert H. (c2011) Modern control systems, Pearson, Boston, London 
•
Dorsey, J (2002) Continuous and discrete control systems: modelling, identification, design, and implementation, McGraw-Hill, Boston, London 
•
Nise, NS. (c2011) Control systems engineering, J Wiley, Hoboken N.J 
•
Ogata, K (c2010) Modern control engineering, Pearson, Boston, London 
•
Ogata, K (1995) Discrete-time control systems, Prentice Hall, Upper Saddle River, N.J 

•
Franklin, GF, Powell, DJ, Emami-Naeini, A (c2010) Feedback control of dynamic systems, Pearson, London, Upper Saddle River, N.J. 
DSP

•
Introduction to digital signal processing - Meddins, Bob, Dawsonera 2000

•
Digital signal processing: a practical approach - Ifeachor, 2002

•
Digital signal processing - Proakis, John G., Manolakis, Dimitris G. 2007
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 30 hours of lectures, 2 hours of associated examples classes, 10 hours of directed study MATLAB workshops and 10 hours of laboratory experiments. 
Total Contact Hours:

52
Independent Study Hours:
98
Total Study Hours:

150
The lectures are concerned with delivering learning outcomes 11.1, 11.2, 11.3, 11.4, 11.6, 11.7, 11.8 and 11.9.the workshops and laboratory classes address specifically the practical learning outcomes 11.4, 11.5, 11.10 and 11.11.
The workshops and laboratories will deliver generic learning outcomes 12.1, 12.2 and 12.3.  The lectures will assist in delivering 12.2 

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

The coursework : examination ratio for this module is 40%:60%. The end of year examination is 3 hours duration   

The coursework mark is proportioned as follows:

DSP Laboratory (25%)

Control Laboratory (25%)

MATLAB workshops (20%)

Examples classes (30%)

The examples classes will assess subject specific learning outcomes 11.1, 11.2, 11.3, 11.4, 11.6, 11.7, 11.8 and 11.9 as well as generic learning outcomes 12.1 and 12.3.  
The assessed MATLAB workshops will assess subject specific learning outcomes 11.1, 11.2, 11.3, 11.4, 11.6,11.7, 11.8 and 11.9 and generic learning outcomes 12.1, 12.2 and 12.3. 
The laboratory experiments will assess learning outcomes 11.5, 11.10 and 11.11 as well as all the generic learning outcomes.  

The exam will assess learning outcomes 11.1, 11.2, 11.3, 11.4, 11.6, 11.7, 11.8 and 11.9 as well as generic learning outcomes 12.1 and 12.3.
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
2
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