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1. Introduction

This handbook is primarily designed for students taking one of the M.Sc. programmes listed on the front cover.  The detailed arrangements for the M.Res. and the M.Sc. in Digital Entrepreneurship programmes, including the project, are described in a separate handbook.

This suite of taught postgraduate programmes provides specialist study in a wide range of topics that are available for study full-time and part-time by registered postgraduate students.  Each degree programme provides a coherent stream of study, which can be tailored to individual needs by the selection of appropriate cross-stream options.

Most of the individual modules are available as short courses for professional engineers, who want a course on an unfamiliar topic or to refresh their knowledge.

The course structure is designed to promote a thorough understanding of appropriate material and to encourage independence by means of inquiry based study.  This is achieved through a series of assignments and a substantial project.

1.1 Accreditation

These degree programmes are either accredited or based on programmes that were accredited by the IET.
2. The Course

2.1 Structure

The M.Sc. and M.Res programmes consist of a taught component and a project.  The nature of the project and the number of taught modules taken is different for the M.Sc. programmes and the M.Res. programme.

Each part of the M.Sc. and the MRes programme is briefly described below.  Every effort has been made to avoid pre-requisites for each module.  Any that do exist are detailed in the Aims and Objectives which appear later in this handbook. 

2.1.1 The Introductory Module
(M.Sc. 5 weeks, Autumn, 30 credits)
There are two introductory modules, which share a common first week.  The lectures in the first week cover the three major themes of the suite of M.Sc. programmes: Communications Engineering, Requirements Analysis and Programming.  If you are studying one of the Communications Engineering programmes, then in the remainder of the module you will study introductory material for that field of study.  If you are studying one of the programmes Electronic and Computer Engineering or Embedded Systems you will study object-oriented programming (C#) and object-oriented design, in the remainder of the introductory module.

These two introductory modules form part of the M.Sc. programme of study and it is necessary that students complete the relevant module.
2.1.2 Core Modules
(4 weeks in the Autumn Term. Each an option of 30 credits)
Available to M.Sc. and M.Res. students
M.Sc. students are required to take one Core Module.  The choice of core module is determined by the degree programme studied and is:
Communications Engineering and Networks, RF and Microwave Engineering, Electromagnetic Sensor Networks:

Principles of Communications
Electronic and Computer Engineering and Embedded Systems:

Advanced Digital Design

Cross Programme Options
(11 weeks, in the Spring Term. Each an option of 20 credits)
Available to M.Sc. and M.Rres. students.
In some cases 10 credit options available for M.Res. students.
Ten study modules each carrying 20 credits are offered in the second semester.  Most consist of three days of lecture material followed by an assignment.  In some cases there are five days of lectures and no assignment.  The lectures for each module are scheduled to minimise clashes but some combinations, between Computing and Communications Engineering, are not permitted.

M.Sc. Students select modules carrying a total of 60 credits.  Some modules are compulsory (C) for particular degree programmes and the rest optional (O).  The association of modules with each programme of study and an overview schedule is shown in section 2.2.

2.1.3 Industrial Placement (M.Sc. with Industrial Studies only)
The industrial placement forms part of the M.Sc. with Industrial Studies only.  This module carries no credits and must be passed.  It normally takes place following the sessional (May-June) examinations in the first year and runs for 6 months.
2.1.4 Project (M.Sc. students 60 credits. M.Res students 120 credits)
Standard M.Sc.: approximately 18 weeks, Spring and Summer.
M.Sc. with Industrial Studies, approximately 18 weeks, Autumn and Spring of Year 2s.
M.Res.: Spread over the full year  (see separate handbook for details)

Project, M.Sc. only 
The project arrangements for the standard M.Sc. and the M.Sc. with Industrial Studies differ mainly with respect to the timing of events.  The project of the standard M.Sc. is allocated in October to allow students time to undertake background reading, to finalise their specification with  their  supervisors and to formulate initial designs.  The main body of practical work is undertaken following the Summer sessional examinations.  The project for the M.Sc. with Industrial Studies is undertaken in the late Autumn and Spring of the second year of study.  The topic is allocated during the placement or at the end of the placement.

The M.Sc. project is an exercise in individual inquiry, which may specialise on material of interest to one stream of study or it may span streams.  The problem may be theoretical, largely practical, or a mixture of theory and practice.  Students are expected to demonstrate creativity, initiative and an ability to generate new ideas.
Normally students choose from a set of project outlines prepared by staff.  In some cases these will be based on problems posed by industry.  Proposals prepared by students or their sponsors are welcome.  Where possible we respect students’ preference for a particular project but we must ensure that the project is relevant to the degree programme, that appropriate academic outcomes have been identified and that we can identify a suitable supervisor.

2.2 Calendar (major activities only)
2.2.1 Teaching Period 1

	Wk
	Wk Beg
	Module
	Comms Eng & Net.
	RF & Microwave Eng.
	EM Sensor Sys
	ECE
	Embedded Sys.

	1
	
30
Sept. ‘13
	Mon. – Fri.:
Induction, Health and Safety.  Intro Lectures on Comms., Requirements Analysis and Programming.
Computer Familiarisation
	C
	C
	C
	C
	C

	2
	
7
Oct.
	Mon. & Tues:
Intro to Communications Engineering
	C
	C
	C
	
	

	
	
	Mon. & Tues.:
Intro to Computing: OOP (C#)
	
	
	
	C
	C

	
	
	Wed.:

All day Adventure Activity
	C
	C
	C
	C
	C

	
	
	Thurs.:
Personal Tutor Meeting
	C
	C
	C
	C
	C

	
	
	Fri.:
How not to plagiarise, Module briefing,
Applications and Interview Technique
	C
	C
	C
	C
	C

	3
	
14
Oct.
	Mon. & Tues.:
Intro to Communications Engineering
	C
	C
	C
	
	

	
	
	Mon. & Tues.:
Intro to Computing: OOP (C#)
	
	
	
	C
	C

	
	
	Wed.:
C Programming Lab.
	C
	C
	C
	C
	C

	
	
	Thurs.:
MatLab Introduction
	
	
	
	
	

	4
	
21
Oct.
	Mon. & Tues.:
Intro to Communications Engineering
Mon.:

Working in the UK: Visa Law explained
	C
	C
	C
	
	

	
	
	Mon. & Tues.:
Intro to Computing: OOP (C#)
	
	
	
	C
	C

	
	
	Wed.:
Writing a CV & the competitive job market (10:00–11:30)
	C
	C
	C
	C
	C

	5
	
28
Oct.
	Tues.:
Business Etiquette for International Students.
Wed:
CV Drop-in-clinic (12:00 – 13:00)
	C
	C
	C
	C
	C

	6


	
4 
Nov.


	Mon.:
Submit CV1a
	
	
	
	
	

	
	
	Mon. & Tues.:
Advanced Digital Design (I)
	
	
	
	C
	C

	
	
	Mon. & Tues.:
Principles of Communications (I)
	C
	C
	C
	
	

	7
	
11
Nov.
	Mon. & Tues.:
Advanced Digital Design (I & II)
	
	
	
	C
	C

	
	
	Mon. & Tues.:
Principles of Communications (I & II)
	C
	C
	C
	
	

	8
	
18
Nov.
	Project briefing1a, 1b, 2. Project selection starts2. Project allocation1b – needs to be earlier. Suggest week 2.
Mon. & Tues.:
Advanced Digital Design (II)
	
	
	
	C
	C

	
	
	Mon. & Tues.:
Principles of Communications (II)
	C
	C
	C
	
	

	
	
	Wed.:
Guide to Assessment Centres & Interviews (11:00–13:00)
	
	
	
	
	

	9
	
25
Nov.
	Assignment.
	C
	C
	C
	C
	C

	10
	
2nd
Dec.
	Assignment.
	C
	C
	C
	C
	C

	11
	
9
Dec.
	Mon.:

Submit Project Specification1b, 2 and CV2 – project specification submitted earlier. Suggest week 5.
Thurs.:

Revision Lectures.  Deg. Cong. for last year’s students.
	C
	C
	C
	C
	C


2.2.2 Teaching Period 2

	Wk
	Wk Beg
	Module
	Comms Eng. & Net.
	RF & (W Eng.
	EM Sensor Sys
	ECE
	Embedded Sys.

	0
	
6
Jan ‘14
	Fri.:
Exams
	C
	C
	C
	C
	C

	1
	
13
Jan
	Mon.:
Exams
	C
	C
	C
	C
	C

	
	
	Tues.:
Radio Frequency and Microwave Circuits
	
	C
	O
	
	

	
	
	Tues.:
Image Analysis and Interpretation
	
	
	
	O
	O

	
	
	Wed.:
Job seeking beyond the UK
	
	
	
	
	

	
	
	Thurs. & Fri.:
Electromagnetics, Antennas and Propagation
	
	C
	O
	
	

	
	
	Thurs.:
Adv. Interactive 3D Design for Virtual Env. & 3D Games
	
	
	
	O
	O

	
	
	Fri.:
Embedded Systems
	O
	
	
	O
	C


	2
	
20
Jan.
	
Mon. & Tues.:
Radio Frequency and Microwave Circuits
	
	C
	O
	
	

	
	
	Mon. & Tues.:
Image Analysis and Interpretation

Mon.:

Submit Initial Ethics Review Form1b
	
	
	
	O
	O

	
	
	Wed.:
Working in China
	
	
	
	
	

	
	
	Thurs. & Fri.:
Electromagnetics, Antennas and Propagation
	
	C
	O
	
	

	
	
	Thurs.:
Adv. Interactive 3D Design for Virtual Env. & 3D Games
	
	
	
	O
	O

	3
	
27
Jan
	Mon.:
Embedded Digital Signal Processing
	O
	
	
	O
	C

	
	
	Mon.:
Radio Frequency Sensors and Systems
	
	O
	C
	
	

	
	
	Tues.:
Computer and Communications Networks
	C
	O
	O
	O
	O

	
	
	Wed.

Small Embedded Systems
	O
	
	
	O
	C

	
	
	Thurs. & Fri.:
Electromagnetics, Antennas and Propagation
	
	C
	O
	
	

	
	
	Thurs.:

Adv. Interactive 3D Design for Virtual Env. & 3D Games
	
	
	
	O
	O

	
	
	Fri.:

Small Embedded Systems
	O
	
	
	O
	C

	4
	
3
Feb.
	Mon.:

Embedded Digital Signal Processing
	O
	
	
	O
	C

	
	
	Mon.:

Radio Frequency Sensors and Systems

Mon.:

Submit Full, Ethics Review Form1b
	
	O
	C
	
	

	
	
	Tues.:

Computer and Communications Networks
	C
	O
	O
	O
	O

	
	
	Thurs. & Fri.:
Satellite, Mobile and Optical Communications
	C
	O
	
	
	

	
	
	Thurs.:

Automatic Spoken Language Processing
	
	
	
	O
	O

	5
	
10
Feb. 
	Mon.:

Embedded Digital Signal Processing
	O
	
	
	O
	C

	
	
	Mon.:

Radio Frequency Sensors and Systems
	
	O
	C
	
	

	
	
	Tues.:

Computer and Communications Networks
	C
	O
	O
	O
	O

	
	
	Thurs & Fri.:
Satellite, Mobile and Optical Communications
	C
	O
	
	
	

	
	
	Thurs.:

Automatic Spoken Language Processing
	
	
	
	O
	O

	6
	
17
Feb.
	Thurs.:

Satellite, Mobile and Optical Communications
	C
	O
	
	
	

	
	
	Thurs.:

Automatic Spoken Language Processing
	
	
	
	O
	O

	7
	
24
Feb.
	Project / Assignment / Revision
	
	
	
	
	

	8
	
3
Mar.
	Project / Assignment / Revision
	
	
	
	
	

	9
	
10
Mar.
	Project / Assignment / Revision
	
	
	
	
	

	10
	
17
Mar.
	Project / Assignment / Revision
	
	
	
	
	

	11
	
24
Mar
	Project / Assignment / Revision
	
	
	
	
	


2.2.3 Teaching Period 3

	
	14 Apr.
18 Apr. (BH)
	Sub. Poster for Project Open Day1b, 2 (provisional). 15 Apr. sub. Full Ethical Rev. Form2

	
	
21 Apr. (BH)
	

	1
	
28
Apr
	Summer Term.  Revision
21st May, Project Poster presentation1b, 2 (provisional)

	2
	
5
May (BH)
	Sessional Examinations (6 May)

	3
	
12
May
	Sessional Examinations

	4
	
19
May
	Sessional Examinations

	5
	
26
May (BH)
	Sessional Examinations

	6
	
2
June
	Sessional Examinations

	7
	
9
June
	Extenuating Circumstances deadline  11 June. Start of Ind. Placement

	8
	
16
June(BH)
	17 / 18 June Examiners Meeting, (provisional)

	
	
23
June
	

	
	
30
June
	Later.Around time of project  submission

	
	
7
July
	

	
	
14
July
	

	
	
21
July
	

	
	
28
July
	After project submission.

	
	
4
Aug.
	

	
	
11
Aug.
	

	
	
18
Aug.
	

	
	
25
Aug. (BH)
	Supplementary Exams (26 August).

	
	
1
Sept.
	Supplementary Examinations.  (50 wk accomm.. contracts end on 6 Sept.)

	
	
8
Sept.
	8th Sept. Submit Project Dissertation2 – Provisional

	
	
15
Sept.
	From 16th Welcome and Induction

	1
	
22
Sept.
	Start of new academic year.  

	
	
29
Sept
	Wed., 1st Oct. Project Assessors meeting (provisional)

	
	
6
Oct.
	

	
	
13
Oct.
	Wed 16 Oct. Exams. Meeting (provisional)


Notes

C:
Compulsory

O:
Optional

1a.
M.Sc. with industrial studies students in (year 1).
1b.
Returning M.Sc. with industrial studies students (year 2) and students proceeding to project after resits.

2.
Standard M.Sc.
2.2.4 Important Dates and Deadlines

Selected important deadlines are listed below.  Module Directors may set additional deadlines for small elements of coursework conducted within the module.  There is a separate list giving details of workplan, demonstration or presentation and report submission deadlines.
The submission deadline, especially those for final reports is normally 12 noon on the specified date, commonly a Monday.  Submissions received after 12 noon will be subject to late submission penalties, even if late by 5 minutes or less.  Deadlines for workplan reports are normally Wednesdays at 12 noon.  Some assignments have oral presentations of a workplan and a demonstration shortly before the final report is submitted.
For M.Res. students there are a separate set of project deadlines.
Teaching Period 1
Week 1

Week 2

Wednesday:
Adventure break.
Thursday:
Personal Tutor Meeting
Friday:
How not to plagiarise and Time Management, N 521-2, 9:00 am – 11:00 am,
Module briefing,
Applications and Interview Technique, Arts LT7, 11:00 am – 12 noon.
Week 3

Thursday:
MatLab Introduction.

Week 4

Précis of research paper to be discussed with personal tutor.

Monday
Working in the UK: Visa Law explained, LT1 1:00 pm – 2:00 pm.

Option selection and other forms to the PG office for students on the standard M.Sc. and year 1 of the M.Sc. with industrial studies.
Wednesday:
Writing a CV & the competitive job market, LT2, 12 noon – 1:30 pm.
Week 5

Tuesday:
Business Etiquette for International Students, Aston Webb AW-Lr5, 1:00 pm.

Wednesday:
CV Drop-in-clinic, N521, 12 noon- 1:00 pm.
Week 6

Monday:
Submit CV, students on M.Sc. with industrial studies in year 1.

Week 8


Project selection starts for students on standard M.Sc.


Project briefing for all M.Sc. students. Week 2.
No longer applicable
Wednesday:
Guide to Assessment Centres & Interviews, N527, 11:00 am – 1:00 pm.
Week 9:

Monday:
Submit Intro to Communications Assignment.
Week 10
Monday:
Submit Intro to Computing Assignment.
Project briefing, safety talk and introduction to ethical review.
Week 11
Monday:
Submit final CV, students on standard M.Sc.
Monday:
No longer applicable
Monday:
Submit project preferences for standard M.Sc. students. Week 2
Week beginning 16 December

Monday:
Submit Advanced Digital Design Assignments.

Submit Principles of Communication Systems Assignment.
Teaching Period 2
Week 0

January examinations for modules taught in the Autumn Term and which form part of the M.Sc. or M.Res., only.

Week 1

Monday:
January examinations for modules taught in the Autumn Term and which are common to the M.Sc. and the M.Eng.
Week 2:

Monday:
Announce project allocations for students on standard M.Sc. Around week 6 semester 1.

Submit Initial Ethical Review form and Project Specification for students completing project after resits and students on the M.Sc. with industrial studies. Earlier. Around week 6 or 7 semester 1.
Wednesday:
Working in China, N123, 11:00 am – 12 noon.
Week 4-8

Placement interviews, if required for students on M.Sc. with industrial studies.
Week 5
Monday:
Submit full Ethics Review Form, students on M.Sc. with industrial studies in year 2 and students proceeding to project after resits. Earlier ?
Week beginning 31st March

Monday:
Submit final Project report for students completing project after resits and students on the M.Sc. with industrial studies. Will be earlier. Around week 2 or 3 semester 2. 
After end of term
Week beginning 31st March

Monday:
Submission deadline for assignment associated with



Electromagnetics Antennas and Propagation.

Week beginning 7 April
Monday
Submission deadline for assignment associated with


RF Sensors and Systems.

Week beginning 14 April
Monday
Submission deadline for assignment associated with


Small Embedded Systems.

Submit Poster for Open Day, for students on Standard M.Sc., in year 1 and completing project after resits ??, and students on M.Sc. with industrial studies in year 2.
Tuesday
Submit Full Ethical Review Form, students on standard M.Sc.

Week beginning 28 April
Monday
Project Open Day: Poster Presentation.

Submission deadline for assignment associated with


RF and Microwave Engineering.

Image Analysis and Interpretation


Automatic Spoken Language Processing.
Teaching Period 3

Week 1
Submission deadline for assignment associated with

Tues.:
Computer and Communications Networks,


Embedded Digital Signal Processing,

Advanced Interactive 3D Design for Virtual Environments and Serious Games

Week 7:
Monday:
Deadline for Extenuating Circumstances submission


Start of Industrial Placement for students on M.Sc. with industrial studies.
Week beginning 16 June
17 / 18 June:
Board of Examiners Meeting

Week beginning 28th July - provisional:
Wednesday
Project Conference for students on standard M.Sc. After project submission
Week beginning 22nd September
Wednesday
Submit Project Dissertation, students on standard M.Sc.  Submission deadline 12 noon.
Year 2, Teaching Period 1 (dates to be confirmed):

Week 10

Presentation for placement, students on M.Sc. with industrial studies.
Week 11
Submission of placement report for M.Sc. with industrial studies.
Start of Individual Project for M.Sc. with industrial studies.
2.3 Taught Material

A study module commonly involves lectures, tutorials (about 20 contact hours per 10 credits) and an assignment.
A significant amount of private study is required for the of each study module to be understood thoroughly.  An hour of private study for each contact hour is a minimum requirement and two hours of private study per contact hour is a typical requirement.

Part-time students may undertake assignment work away from the University if they have access to appropriate facilities.  Part-time students should agree a detailed schedule of study with their personal tutor within the first two weeks of the academic year and should agree submission deadlines with each module director.  Nominal submission deadlines for FT and PT students are separately issued.
2.4 The Project (M.Sc. only)

The project provides an opportunity to develop technical, organisational and presentation skills.

Projects may be technically specialised, dealing with a system component or a specific attribute of a system, or they may require a broad consideration of a system.  They are likely to involve appropriate theory and some practical work (including computing), the amount of practical work will vary, depending on the particular project chosen.

Projects are a demanding exercise and require students to deepen their understanding of the subject matter.  Whilst the project is demanding it should also be enjoyable and help to develop both academic and technical skills.  We provide a comprehensive list of project topics for students to select from and are happy for students to suggest their own project.  Whilst selecting a project, students may wish to discuss topics with a member of staff.  However, please remember that staff have many duties and that they may, as a result, have to limit the time they make available to discuss projects with students.  A good project will go beyond the work already published in books or papers.

2.4.1 Project Selection

You will be allocated a project according to your preferences as stated on a form that you will be required to complete. We will endeavour to meet your preferences as closely as possible. Naturally some particular project areas are more popular than others so you may not get exactly the project you want but it will be in a closely related area. The final decision of the Project Director will be final.
2.4.2 Student Nomination of a Project Topic

If you wish to suggest a project topic you should identify a supervisor and agree a project description by the deadline for project selection.  The supervisor will submit the project topic and other information at the same time.  This means that students must start seeking a supervisor and refining the project idea early in the Autumn term.  It is important that the objectives of the project are well-defined and that there is an opportunity to demonstrate intellectual ability in one or more of theoretical analysis, experimental procedure and creative design.  The project should have potential for novelty.  Members of staff may, depending on their other duties, be available to assist in helping you to shape a project proposal to meet our requirements.

2.4.3 Conduct of a Project

An essential part of project work is careful planning, the setting of targets (intermediate as well as final), and regular reviews of progress.  Students are required to keep a daily logbook which records detailed technical work and progress reviews.  Students are also responsible for arranging meetings with their supervisors (typically one meeting every two weeks, on average).  In particular students should agree with their supervisors what special arrangements (if any) are needed when the supervisor is away from the university to attend conferences and for annual leave.  Students should be prepared for their supervisor to be away for more than 4 weeks during the summer and it is the student’s duty to plan how to manage this period, with the help of their supervisor.  

The items that must be completed during the project are:

(i) A project specification.
(ii) A safety declaration.
(iii) An Ethical Review if required

(iv) A written dissertation (submitted electronically and on CD).
(v) An oral presentation, in the M.Sc. project conference.
(vi) A log-book.
(vii) A project poster.
The specification, safety declaration and, where required, ethical review form are not assessed but must be submitted.
The specification is submitted shortly after the project has been allocated.
The project poster is presented at the UG and M.Sc. project open Day in the Summer term.  For a standard M.Sc. the poster describes the project plan.  For the M.Sc. with Industrial Studies the poster describes the final outcome of the project.

The project conference for students on the standard M.Sc. is held just after the submission of the dissertation. The outcomes of the  project should be presented.  For the M.Sc. with industrial studies the presentation is at the start of the Spring tem and concerns plans for the project.

Once a project has been allocated, students should start preparation by planning the work and reading around the subject matter.  The timing of this opportunity for project work will depend on your choice of option courses.  This initial planning and preparation is a critical phase of the project.  Laboratory facilities for project work will not be made available until after written examinations have been completed.

Students on the M.Sc. with industrial studies work full-time on the project from its allocation in of the Autumn term in the second year.  A project is allocated prior to this in case you do not progress to a placement.  Hopefully you will progress to a placement and in that case a new project will be allocated to be taken up on return from the placement.  That project can be related to the interests of the host company but cannot be a simple extension of the placement.
3. Assessment
3.1 General Regulations (M.Sc. only)

The regulations for the M.Res. are described in the Student Handbook for that Programme.

The full university regulations are available by going to:
https://intranet.birmingham.ac.uk/as/registry/legislation/regulations.aspx and following the link to “regulations”.  The particular regulations concerned with assessment and the award of degrees can be found by going to
http://www.birmingham.ac.uk/Documents/university/legal/regulations-part7.pdf and

following the links to “regulations/Section 7: Assessment, Progression and Award”.  The following is a simplified summary.

All students are registered for a 12 month M.Sc.  In addition we offer a Postgraduate Diploma and a Postgraduate Certificate.  We do not normally admit students to register at the start for a Postgraduate Diploma or a Postgraduate Certificate.  These are available for students who leave early, provided that they have met the requirements.

In all cases the module pass mark, which must be achieved to obtain credits, is 50%.  The programmes described in this handbook use only level M modules.

The requirements for the award of a Postgraduate Certificate are to have:

(a) Attempted modules with a total credit value of at least 60 credits.

(b) Gained a weighted mean mark of at least 50%.

(c) Achieved a mark of 40% or more in all modules.

(d) Gained at least 40 credits in level M modules.  This means that the mark achieved for at least 40 credits of modules is required to be 50% or more.

The requirements for the award of a Postgraduate Diploma are to have:

(a) Attempted modules with a total credit value of at least 120 credits.

(b) Gained a weighted mean mark of at least 50%.

(c) Achieved a mark of 40% or more in all modules.

(d) Gained at least 80 credits in level M Modules.  This means that the mark achieved for at least 80 credits of modules is required to be 50% or more.

The requirements for the award of a M.Sc. degree are to have:

(a) Attempted modules with a total credit value of at least 180 credits.

(b) Gained a weighted mean mark of at least 50%.

(c) Achieved a mark of 40% or more in all modules.

(d) Gained at least 140 credits in level M Modules.  This means that the mark achieved for at least 140 credits of taught modules is required to be 50% or more.

(e) Gained 60 credits in the individual project.

To be awarded an M.Sc. with industrial studies the placement must also be passed.

The degree may also be classified by the award of a Distinction or a Merit, as described below.

To be awarded a Postgraduate Certificate or a Postgraduate Diploma with merit a student must:

(a) Pass all modules taken as part of the relevant programme.

(b) Achieve a weighted mean mark of at least 60%.

To be awarded an M.Sc. with merit a student must:

(a) Pass all modules taken as part of the programme.

(b) Achieve an overall weighted mean mark of 60%.

(c) Achieve a weighted mean mark of at least 55% in components that are not part of the individual project.

(d) Achieve a weighted mean mark of at least 55% in the individual project.

To be awarded a Postgraduate Certificate or a Postgraduate Diploma with Distinction a student must:

(a) Pass all modules taken as part of the relevant programme.

(b) Achieve a weighted mean mark of at least 70%.

To be awarded an M.Sc. with Distinction a student must:

(c) Pass all modules taken as part of the programme.

(d) Achieve an overall weighted mean mark of at least 70%.

(e) Achieve a weighted mean mark of at least 65% in components that are not part of the individual project.

(f) Achieve a weighted mean mark of at least 65% in the individual project.

3.2 Special Regulations

In addition:

1. Students must pass at least 60 taught credits to proceed to the project.

2. The project cannot normally be retaken.
3.3 Taught Modules

Most modules are assessed by a written examination and coursework.  The appended list of module descriptions indicates how each is assessed.  Written examinations for the modules taught in Teaching Period 1 take place in January.  Written examinations for modules taught in Semester 2 take place during the sessional May-June examination period.  There are key submission deadlines for course work in each semester.  Some modules are assessed entirely by coursework.
3.4 The Project (M.Sc. only)

A report, an oral presentation, a poster and a logbook form the assessed components.  In addition a CV is required as part of the project allocation process.  A project specification with a health and safety assessment and an analysis of all major risks must be submitted before work on the project can commence.  The CV, specification, risk assessment and if required an ethical review forms are not assessed but must be completed.  Again the emphasis in reports is on quality not length!

3.4.1 Project Specification

The specification must clearly describe in one page:

1. The objectives of the project

2. Indicate the methodology to be used

3. Attainment targets including a fallback target
4. Resource requirements

5. Skill requirements

Some supervisors will ask the student to write a first and perhaps a second draft of the specification.  After the project specification has been submitted students should continue to plan their project.  It is vital that you use the time when you are not doing assignment work to work on your project.  If you take several modules with a more extensive course work element then you will be able to catch up with project work before the end of the examination period.  The final version of the specification must be signed by the supervisor.
3.4.2 Health and Safety Declaration

A separate template for Health and Safety Risk Assessment will be provided on Canvas.  This form must be signed by the supervisor.

3.4.3 Submission of a CV

Students on the standard M.Sc. should write the CV to show why you should be considered for the project that you have requested in the way that a CV written for a job application is written to show why you are the best person for the job you are seeking.  This requires a delicate touch to avoid brashness.  In this case the CV should be submitted by Monday of week 6 with the project specification.
Students on the M.Sc. with Industrial Studies should write the CV so that it is suitable for sending to companies that might host a placement.  In this case the CV must be submitted by Monday of week 6 of the Autumn term.  This is so that it can be sent to potential host companies in December.
3.4.4 Ethical Review for Student Projects
For most student research projects, taking place within the School ethical behaviour is a matter of adhering to professional practice standards with regard to plagiarism and honest reporting of results and data.  In some cases the nature of the project and methods involved will require Ethical review.  This includes research where humans are the participants of the research, either directly, to provide information on user requirements or in the evaluation of software and devices developed as part of the project.  Ethical review must take place before the start of any substantive research (including pilot studies, but excluding literature review).  In order to identify these cases all students should complete the General Ethics Questionnaire in the Appendix, in consultation with their supervisor.  The deadline for this is shown in Section 2.  Following submission of this form, you and your supervisor will be notified whether or not you need to complete the Full Ethical Review Form and this information will also be given to your assessors. 

If you answer NO to all the questions in the form, further ethical review is not necessary.  If you have answered YES to any of the questions, you need to complete a Full Ethical Review Form and submit it for review before the beginning the relevant part of your research.  If, having answered YES to any of the questions, you do not apply for ethical review, it will not be possible for the affected parts of your project to be given a mark.  The final deadline for submitting this form is shown in section 2. Forms submitted after this date will not be reviewed.  The form is available in the “Ethics for Student Projects” folder in the student section of Canvas.
If you need to complete the Full Ethical Review Form you should review it with your supervisor.  You will need to consider the following:

1. Human participants
Why will you use human participants and who will you use?  How will you recruit the participants.  How you will avoid coercing people to participate.
2. Methods.
What methods will you use and what role will the participants play?  Will they evaluate software or a device that you have developed or will you be investigating some aspect of human behaviour or performance.

3. Consent.
In general, research involving human participants will require informed consent.  The investigator will need to provide them in writing with a Participant Information Sheet. This will describe the purpose of the research, the methods involved, how the participants will be involved and what will happen to the results, including whether it is expected that a publication will result.  They will also need to obtain their consent in writing using a Consent Form of which the participant and the investigator must both have a signed copy.  Guidance on the format of these is included with the Full Ethical Review Form.
4. Participant Feedback
Informed consent involves the participants knowing the full details of the purpose of the research and about its results.  The availability of feedback may simply consist of the participants being able to contact the investigator to ask about the results.
5. Participant Withdrawal

Informed consent involves participants being able to withdraw from the project and withdraw their data.  The date by which they must ask for their data to be withdrawn must be stated.  This will normally be the submission date of the project report.
6. Confidentiality
In general it is a requirement that participants cannot be identified in a report or publication.  Sometimes this is achieved by assigning each participants a unique identifier code which is used to identity their data.  In this case the data is treated as confidential and the list of codes must be kept separately.  In other cases, no such list will be maintained, so that the participants can never be identified in the dataset and are thus anonymous.
7. Storage, access and disposal of data
Data must be stored on University servers, not on the investigator’s personal computer.  It must be stored at least until you have graduated from the University, however, if you wish the data to be published in a journal or otherwise, it must be kept by your supervisor for up to 10 years from the date of publication, in accordance with University Regulations.
8. Risks
This would include physical or psychological risks associated with software or devices developed as a result of the project.  All projects must have a separate risk assessment before work starts.
3.4.5 Project Proposal
Standard M.Sc:
Students taking the standard M.Sc. will present their initial work on their  project as a poster at the start of the Summer Term during the project open day.  Students are required to present their posters to visitors, including external examiners during this day.

M.Sc. with Industrial Studies
Students taking the M.Sc. with Industrial Studies will make a 10 minute conference style presentation at the start of the Spring T??erm.

Members of staff will be present to assess each presentation.

In both cases the project proposal should set out the students understanding of the project specification, giving:

1. An explanation of background material that motivates the project.

2. A review of the literature and/or technical options.  This may be incomplete but should contain a significant element of the final literature review and any further topics to be reviewed should be stated.  Students should expect to submit a written literature review to their supervisor for comment shortly after this presentation has been made.

3. A statement of objectives.

4. An account of designs, implementation and test plans.

5. Progress made and any results obtained.

6. A programme of work in the form of a Gantt chart with brief descriptions for each task.  These descriptions should identify what will be done and what will be delivered as the outcome of each task.  It is vital that clear, concrete outcomes are specified for every 2 weeks of the project.  These deliverables provide a basis for judging your progress.

3.4.6 Final Project Presentation

Standard M.Sc.:
Students taking the standard M.Sc. will make a 10 minute conference style presentation late in the summer.

M.Sc. with Industrial Studies:
Students taking the M.Sc. with Industrial Studies will contribute a poster to the project open day, at the start of the Summer Term to present their achievements at the end of the project.

3.4.7 Preparing a Poster

When preparing a poster it is important to avoid too many words and to make good use of diagrams.  People do not wish to stand and read 1 or 2 pages of text.  At the same time concrete information must be communicated clearly.  A template will be provided.  Care will be needed in layout, the choice of colours and fonts.  No font smaller than 18 pt should be used when printed on A4.  Headings should be larger, say 26, 28, 36 pt on A4.  Fonts should be Sans Serif.  If you print the poster page at A4 when the final printing will be at A1 size this represents a scaling by a factor of 23/2 , i.e. 2.8 or approximately 3 times.
3.4.8 Organising a “Conference” and making a Conference Style Presentation

This presentation will be given to an audience of fellow students, staff, possibly sponsors and will be assessed by staff.  The presentation will be run as a conference by students.  Students will be required to coordinate the gathering of material for the presentation, the chairing and timing of presentations and refreshments.
There will be parallel sessions organised so that, all the presentations can be given in one day.  Students are expected to attend the entire day, but will be free to move between parallel sessions during the breaks and lunch.

Marks will be awarded to each student according to their participation in organising the conference and asking questions.  Organisation will include arrangements for refreshments, registration, time keeping and technical support.  At the start of the presentation students should briefly state how they have contributed to the organisation of the conference.

The presentation should not take longer than 10 minutes, with an additional 5 minutes for questions.  5 minutes will be allowed for each speaker to get ready to start.  The presentation contributes 5% of the project mark.

It is vital that presentations are prepared in such a way that it takes no more than 5 minutes to get ready to start the presentation.  Students are responsible for ensuring that they know how to use the equipment in the relevant seminar room and are advised to check the facilities prior to the presentation to ensure that their software will run on the computers provided and that laptops will interface with the data projector.  It is normally possible to use a USB memory stick (or a CD-Rom) to transfer a presentation.
Tips on the Composition and giving of the Presentation

1. A well practiced speaker will not be able to deliver words faster than 100 words a minute.  Do not try to present too much.
2. It takes 1 minute for an audience to recognise and read a slide.

3. Plan the talk “top-down”.  In ten minutes you will be able to present no more than 10 slides and probably only 7.  Those slides need to address:
(a) Title slide with contact details (1 slide)

(b) Background to the project (1 slide)

(c) Previous work on this topic (1 slide)

(d) Theory or design principles (1 or 2 slides)

(e) Experiments: either experimental method or experiments undertaken (1 or 2 slides)

(f) Results, if applicable (1 or 2 slides)

(g) Conclusion and further work (1slide)

4. Slide layout

(a) Use colour for headings with care and consistency.

(b) Use bullets with consistency.  Do not mix bullet styles.  Remember that “fancy” bullets map to different characters on different installations of PowerPoint unless you opt to “embed True Type fonts” when saving the file.

(c) Use diagrams where possible and 1 line bullet points.  Bullet points can be a phrase rather than a sentence.

(d) Check the wording and spelling carefully

(e) Use a large font for the body of the text; 24 point is good.  Use a larger font for headings.

5. Use transitions between lines and slides, but take care to avoid distracting the audience.  This usually means using dissolve for diagrams and images and wipe right or down for bullet points.  It is better to use manual slide transitions to ensure that slide transitions synchronise with what you say and do.

6. Do not read from the slides but expand on the information on the slides.

7. Practice the timing of your talk by speaking out the words you will say and laying out the slides.  When you speak to yourself, without voicing words, you will go more rapidly.

8. Take care to ensure that you are speaking with sufficient volume.

9. Vary the pace and emphasis of your voice to stress important points.

10. Look at the audience.

11. Respond positively to questions; e.g. that is an interesting question …. .

12. Stop speaking when asked to do so; be prepared to skip slides if you are over running.  Better still time the talk carefully.

13. If you are using printed transparencies then have a sheet of paper to progressively reveal the points on each slide.

When you are listening to a presentation please remember that listening is an active process and think about questions that you might ask, such as:

1. Is the experimental process proposed complete and sufficient to demonstrate the objectives sought?

2. Are the objectives of the project being addressed?

3. Is the technical explanation well reasoned and appropriate?
3.4.9 Final Report

The final report should present a complete record of the project including a full literature review (a substantial expansion of that in the conference presentation), a full account of relevant background, an account of new or existing theory critical to understanding the work completed, a statement of the methodology of investigation adopted and the design of the experiments performed.  This should explain why particular techniques have been used.  There should be a statement of the results obtained, giving experimental conditions in full and a statement of conclusions.  The report should not normally be longer than 100 pages and might typically be 50-60 pages in length.  The report and associated program files should be submitted via Canvas at the end of the project period, by the published deadline.  The submission deadline in the calendar, in section 2.2.3. is provisional.  The mark allocated to the final report is weighted 70%.  Students are advised to inspect project reports (both undergraduate and postgraduate) available on Canvas in order to appreciate the standard that is appropriate.  
The final report or dissertation should be word processed and submitted as a single pdf file complete with cover and appendices.  The report must be prepared with a contents page, reference list and appendices having been prepared using a clear typeface (12 pt Arial or Times New Roman).  The report should be single-sided with 1½ line spacing.  Footnotes, references, figure and table captions may be single-spaced.  Margins should be 2cm.

All dissertations must contain a title page giving the title of the dissertation, the author’s name, the supervisor’s name and ID number, the name of the supervisor, the year of study and the degree for which it is presented, the school in which the author has worked (School of Electronic, Electrical and Computer Engineering), the month and the year of submission.

Where software is produced in the project the key concepts should be clearly expressed in the body of the report and any code that is presented should be clearly commented on.  A complete software listing should be provided in an appendix and the code contributed by the student should be clearly identified, by highlighting.  Appendices will be read at the discretion of the examiners.  All material essential to understanding the report and the project should be contained in the body of the report.  Where additional material is provided in an appendix the relevant appendix should be cited, as necessary in the body of the report.

The reference list at the end of the report should include only the papers, books, etc., that were cited in the text (all relevant sources should be cited in the text.).  The reference list should be alphabetical by author, and give the full details of all works cited.  The University and the School of Electronic, Electrical and Computer Engineering follow the Harvard referencing system adapted for use at the University of Birmingham.  Full details of how to use this referencing style can be found on the University web pages at: 
http://www.i-cite.bham.ac.uk/referencing.shtml.  Browse to the Harvard referencing system and on from there for each form of source material.
3.4.10 Log-Book

The log-book should be a daily record of work in progress.  Each entry should be dated and written legibly.  The log-book should be a bound notebook, preferably with a hard cover.  A good scheme is to write day by day notes in the log-book from one end and to summarise final conclusions in the same book starting from the opposite end.  Loose pages in a folder are not a satisfactory form of log-book.  Programme listings may be kept in a separate folder, preferably a three or 4 ring folder.  These requirements are based on what is often required in industry.  In many companies failure to keep a legible and up-to-date log-book is grounds for dismissal.  You should show your log-book to your supervisor at regular intervals.  The log-book must be available for inspection at the final project presentation and be submitted with the final report.

You are required to provide a submission form with the log book and a backup electronic, pdf copy of the report plus any other program files, preferably on a CD.  This must be submitted within 24 hours of the submission deadline for the project.  This electronic copy of materials is not returnable.
3.4.11 Project Report Submission

The submission of the electronic copy of the report on Canvas is the criteria for meeting the submission deadline.  Late submission is subject to the same penalties as any other course work.  The addition of further material after the initial submission is a new submission and will result in penalties if the update is made after the submission deadline.  Canvas will provide an automatic receipt of submissions which should be kept.
Program listings, including VHDL files or similar should also be submitted to Canvas into the Supporting Documentation section.  It is expected that all final reports will have a technical or supporting documentation.  There is no good reason why any report should be larger than the size permitted by Canvas, which currently is 20 MB.  If your files are larger than this then you should create a CD containing those elements that are too large for Canvas and this CD should be clearly labeled with your name and student ID number, placed in an envelope and attached to the inside cover of your log book.  In this case the CD must be submitted by the stipulated submission deadline.  The report should be identified by ID not name.
3.5 Submission of Assignments
Instructions for submitting assignments will be provided with the assignment.  Increasingly submission will be electronic via Canvas.  The text of the report should be a single pdf file with appendices and an additional program code files and other materials.  
If the assignment is to be submitted as a printed document it should be word processed and printed on a high quality printer to the place stated on the assignment instructions.  If no instructions have been given then the report should be submitted to the General Office, N111.  You are required to attach a submission form with a staple to the front of your report.  The report should be identified by ID number, not name.  This form must be completed before work is submitted.  A penalty will be applied to work that is submitted late.  If no-one is available in the General Office you might be able to submit your work in the Postgraduate or the Undergraduate Office.  Submission deadlines are normally 12 noon on the relevant day.  Work submitted, even 5 minutes, or less, after the submission deadline will be considered late and late penalties will be applied.  Please recognise that staff might not be available later in the day.

A CD with a “pdf” file, together with any program files as appropriate should also be submitted and clearly labelled with your ID number only (no name) and M.Sc programme title, the module title and the year of study.  The CD should be enclosed in an envelope attached to the printed submission together with a submission form.

Late submission will be penalised by the deduction of 5% marks per day late.  Assignments will not be accepted more than 20 days after the submission deadline.
The last date for late submission of the project dissertation is normally 10 working days after the specified submission date.  Submission extensions for projects are not normally granted to cover delays in the supply of components or the manufacture of components.  Any extension granted for a mitigating circumstance may be short so that the work can be assessed before the board of examiners meeting.  The key requirement is to permit a student sufficient time to demonstrate their ability.  Over a 16 week period the loss of 1 or 2 weeks is unlikely to affect the ability of the examiners to make an assessment of ability.
3.6 Plagiarism

"Plagiarise: verb, to take and use the thoughts, writings, inventions, etc., of another person's as one's own.", Oxford English Dictionary, Clarendon Press, 1994.

Plagiarism will be penalised.  You must ensure that you always acknowledge the source of information appropriately. 

Plagiarism refers to any part of work submitted for assessment that has been copied from another student or from a source or sources that are not acknowledged; or where in your work you have paraphrased or otherwise used a source or sources without adequate acknowledgement.  The attention of all students is drawn to the fact that the production of reports or other work by these processes is a form of cheating which, although different in kind, is not different in principle from copying from other candidates in formal examinations. Such malpractices will be dealt with as the University deals with other forms of cheating in examinations.
Under the University regulations plagiarism is defined as:

(a) The use of the work of others without due reference

(b) The use of the work of others without due acknowledgement

(c) The use of an undue proportion (more than 10%-20%) of work from another source, even if referenced.

(d) The copying of the work of another student, with or without their permission

(e) Collusion on an assignment that is individually assessed.

(f) Allowing another student to copy your work

(g) Any attempt to bring unauthorised materials into an examination

You should also be aware that you can only receive marks for work in which you have added value of your own.  If in any doubt on this issue, please discuss it with the module lecturer.  Hence the comment in (c) above that a report made up of a large number of quotations from elsewhere is not acceptable.
3.6.1 Plagiarism in Assignments
Students who fail to identify the origin of information provided in assignments, or who submit computer programs either copied from another student or downloaded from the internet, commit the majority of cases of plagiarism.  It is important to realise that a person who condones an act of plagiarism will be treated as severely as the person who plagiarises.  All cases will be dealt with by the Head of School and referred to the central University authorities when appropriate.  The result may be that all offenders are barred from future examinations.
Written Reports

A report that has been written as a result of the study of several sources, and which has involved the writer in pulling together a diversity of facts and ideas and making judgements upon them, is entirely acceptable as long as these sources are referenced in the text.  Where a report incorporates sentences or phrases taken directly from the sources used, these sentences or phrases should be placed in quotation marks and referenced in the text. In each case the author surname(s) should be given at the relevant point in the text, together with the date of publication. This may be done in the following ways: 

· Hall and Gardner (2001) suggest that "[quoted text]".
· Hall and Gardner (2001) suggest that [paraphrased text/idea].
· It has been suggested that "[quoted text]" (Hall and Gardner, 2001).

· It has been suggested that [paraphrased text/idea] (Hall and Gardner, 2001).

Where there are three or more authors, the name of the first author should be followed by 'et al.' (e.g. Bull et al., 2006).  It must be clear exactly which parts of the text are based on the other sources. This applies equally to quotations, paraphrasing and use of the ideas of others. Note that referencing relevant material is a good thing in an assignment. It demonstrates that the student knows the field, and that they understand the context of their own work within it.  However, in judging the value of a report, an examiner will have to consider the amount of material that is quoted, and would not think highly of work devoid of original thought.
The reference list at the end of the report should include only the papers, books, etc., that were cited in the text.  All relevant sources should be cited in the text.  The reference list should be alphabetical by author, and give the full details of all works cited. The University and Electronic, Electrical and Computer Engineering follow the Birmingham referencing system. Full details of how to use the Harvard style can be found on the University web pages at: http://www.i-cite.bham.ac.uk/referencing.shtml or the document at:
https://intranet.birmingham.ac.uk/as/libraryservices/icite/documents/public/harvard-referencing-bham.pdf .  Browse to the Harvard referencing system and on for what to do for each form of source.
The following examples can be used as guidance:

Bull, S., Quigley, S. and Mabbott, A. (2006). Computer-Based Formative Assessment to Promote Reflection and Learner Autonomy. Engineering Education. Journal of the Higher Education Academy Engineering Subject Centre 1, (1): 8-18. 

Electronic, Electrical and Computer Engineering (n.d.). Undergraduate Study Degrees (BEng/MEng), University of Birmingham, 
[online], http://www.eece.bham.ac.uk/StudyHere/UndergraduateBEngMEng/tabid/81/Default.aspx (accessed 29th August 2007).

Hall, P.S. and Gardner, P. (2001). Active Integrated Antennas. In Proceedings of 31st European Microwave Conference vol. 3, London, pp. 63-66.
Note that for information found on the web, a URL is not sufficient as a reference.  The point of a reference list is to allow the reader to easily identify who the author of the work is, what it is about, how recently it was written, and to allow them to easily find the source if they wish to consult it.  All information is therefore required for all sources cited: author name(s), paper or website title, book/journal/conference proceedings title, publisher (for books), page numbers, date of publication.  It is sometimes difficult to get all this information for some websites. In this case, as much information as possible should be provided.  Often it is not possible to find a publication date for a website. Where this is the case, 'not dated' should be written in place of the date.
To cite work referenced in a paper, where it is not possible to get hold of the original paper, the original paper should not be cited as the primary source.  Only papers that have been read, should be directly referenced.  An example of how to cite a paper seen referenced elsewhere is: "Russell (2007) refers to Huang's (2005) explanation of..." In the reference list, both sources can be given in their appropriate alphabetical position; or the original reference (Huang), followed by "cited in", and then the source used (Russell). (If this seems odd, consider it this way - if someone has not read the paper by Huang, but references that as their source, they are plagiarising Russell's discussion!)

Plagiarism also applies to diagrams and illustrations, which are additionally subject to consideration under the terms of the Copyright Designs and Patents Act, 1988.  The copyright for diagrams in books and published papers normally rest with the publisher, not the author.

Plagiarism in Programming

In programming work, direct copying of code from any third party (e.g. fellow students, lecturers or websites) also constitutes plagiarism.  There may be cases where using third party code is a valid and sensible engineering approach, but you must make sure that you annotate your assignment clearly to differentiate your own original code from the third party code.  You should also be aware that you can only receive marks for work in which you have added value of your own.  If in any doubt on this issue, please discuss it with the module lecturer.

If you copy someone else's code and do not clearly indicate that it is not your own work, the lecturer marking it will assume that you are trying to represent it as your own work and will treat it as an incident of plagiarism.
To avoid any uncertainty it is good practice to highlight your code where it is combined with code from another source.

In order to deter plagiarism, the following rules have been drawn up:

· A student who copies from or uses someone else's work will be awarded a zero mark, as will the owner (if a student) of the source material for condoning the act of plagiarism.

· A student who copies computer programs from any source without identifying that source will be awarded a zero mark, as will any student found to have provided the source code.

Severe penalties are applied when plagiarism is detected.  Failure to follow the rules will be interpreted as a deliberate attempt to cheat.

3.6.2 Procedures to avoid Plagiarism in Examinations

In written examinations students are not allowed to use a calculator with a data storage option or a mobile phone.

There must be no notes in the margins of any foreign language dictionaries taken into the examination room.

Blank answer books may not be removed from the examination room.

3.6.3 Further Information on Plagiarism and its Consequences
Further information on plagiarism and its consequences can be found at the following web address: www.as.bham.ac.uk/sca/plagiarism/index.shtml .

Please read carefully the separate documentation on plagiarism.

The introductory modules contain exercises designed to help students avoid accidental plagiarism.  Ignorance of the University rules concerning plagiarism is not acceptable in mitigation.

3.7 Extenuating Circumstances

An extenuating circumstance is a personal difficulty that you consider has affected your ability to study or your academic performance in a course work assessment or written examination.  Such circumstances might arise at any point in the academic year.  They are events that could not be anticipated.  The code of practice for extenuating circumstances also applies to students taking a leave of absence.  A detailed code of practice and the form for notifying an exceptional circumstance is available at:
 https://intranet.birmingham.ac.uk/as/registry/policy/extcircs/index.aspx.  Extenuating 
Circumstances cannot be taken into account more than once for any one assessment or examination.
3.7.1 Grounds for Extenuating Circumstances
An extenuating circumstance is a circumstance that is exceptional or “unforeseen” and outside the course of everyday experience.  This may commonly include:

(a) Significant illness, accident or injury;
(b) The death or serious illness of a close family member or dependent;
(c) A family crisis directly affecting you;
(d) Absence for paternity or maternity leave;
(e) Jury service when deferral has been declined by the Court;
(f) Exceptional and unforeseen financial hardship.
An exceptional circumstance will not normally include:

(a) Minor illness, such as a cold or cough;
(b) A minor computer problem or inadequate planning that may affect the completion of course work;
(c) Stress or panic attack caused by the need to take an examination when this has not been diagnosed, in advance, as an illness or documented in a student support agreement;
(d) Assessments or examinations being scheduled close together;
(e) Personal or domestic events such as moving house or attending a wedding;
(f) Holidays or travel arrangements;
(g) Consequences of paid employment, e, except for PT students in particular circumstances;
(h) Sports activities;
Minor computer problems include but are not limited to delays in printing, running out of paper, ink or quota.  You are expected to allow plenty of time for printing reports.  This is most critical where the printing of the project dissertation is concerned.  At project dissertation submission times, the printers can get very busy.  You should be ready for the final print at least 24 hrs before the deadline (to allow sufficient printing time, for contingencies, and to check the printed copies for accuracy).  It is not reasonable to expect computer problems that arise out of working hours to be attended to or for any problem to necessarily be resolved within 24 hours.  Staff will always do their best to assist students.

Prolonged, chronic or long-term conditions are not normally considered a basis for extenuating circumstances.  Such conditions should be addressed through student welfare and counselling by making arrangement, through assessment to make appropriate provisions for specific learning requirements and adjustments to examination arrangements (see the Code of Practice on Reasonable Adjustments).

3.7.2 Evidence

All submissions for consideration of an extenuating circumstance must be accompanied by contemporaneous, independent third party evidence which explains the extenuating circumstance and how the circumstances have affected you and your ability to study.  Examples of acceptable third party evidence include:

(a) A certificate or letter from a Doctor or Consultant in a Hospital or GP practice.

(b) A letter from a Solicitor or Counsellor or other authority

(c) A death certificate

Such evidence must be legible and in English.  If the evidence was obtained overseas and in a foreign language then you must obtain a certified translation at your own expense, to accompany the evidence.
3.7.3 Deadlines for Reporting an Exceptional Circumstance

These are detailed on a separate sheet which you sign.  The University may set deadlines and publicise these via email and the University Portal (my.bham).  Any deadlines set by the School take precedence over the published central deadlines.  You are required to report any extenuating circumstance to the School as soon as you become aware of it and no more than 2 working days after the last day of the relevant examination period.

Possible Decisions
The following outcomes may arise from the request for an extension to a submission deadline:

Extension to submission deadline granted

When it is not appropriate to grant an extension to the submission deadline the decision may be to estimate a mark based on other components or to take other action as approved by the College Director of Education or nominee, prior to the start of the academic session.

Other situations

Where the potential deferral of examinations is concerned the separate “Fit to Sit” procedure is followed.  For circumstances that do not fall within the procedure for coursework or written examinations cases will be considered by the Extenuating Circumstances Panel.  In this case you will be required to submit an extenuating circumstances form.

Exceptionally a School may recommend that a student take a Leave of Absence.  You may also request a Leave of Absence, following the University’s Code of Practice for Leave of Absence Procedures
(https://intranet.birmingham.ac.uk/as/studentservices/enquiries/leave-of-absence.aspx ).  If you are considering this you should also consider any should you require a visa to study.  There could be serious implications and you should consult the International Student Advisory Service.
3.7.4 Fitness to Sit Examinations

When an examination is deferred the sitting of the examination will be deferred to the next appropriate opportunity.
3.7.5 Request to Defer an Examination

You must follow the “Fit to Sit Procedure” in making a request to the School’s Exceptional Circumstances Officer (ECO).  This should be done at the earliest opportunity but can be done up to the published start time of the examination.  If there is not time to submit a request to the ECO or that person is not available then you must submit your request to the Examinations Office.  You must notify the School and provide acceptable third party evidence at the earliest opportunity, normally the next working day.  Failure to do this will result in a mark of zero being returned.  The submission may be made in person or in writing but cannot be made by some third party, except in exceptional circumstances.
When the request to defer an examination is made to the ECO in the School then the ECO may allow up to 5 working days, after the date of the examination, for the submission of evidence, where they consider that to be appropriate.  If satisfactory evidence is not submitted in accordance with these terms then the School is entitled to withdraw the provisional deferral and you will be deemed to have missed the examination without an authorised absence.

In the exceptional situation that a request to defer an examination is referred to the Exceptional Circumstances Panel discussions will respect confidentiality and minutes identify students by ID number only.  Only the recommendation will be referred to the board of examiners.  The external examiners have the right to ask to see the minutes of the Exceptional Circumstances Panel.

3.7.6 Consequences of Deferring an Examination

The ECO will inform you of the outcome stating that:

(a) The deferral has been granted.

(b) The deferral has been provisionally granted subject to the receipt of evidence.

(c) The deferral has been refused.

A deferral requested with respect to a first attempt at an examination will classed as a first sit and the mark will not be capped.

A deferral requested with respect to a resit examination will be classed as a “resit” and the mark obtained will be capped at the pass mark.

If a deferral is granted you will be informed of the provisional date of the next opportunity for examination.  You must ascertain the specific date, time and location.

If a deferral is not granted you should attend the examination.
3.7.7 Attending an Examination

If you attend an examination, by your presence you will be deemed to have declared yourself to be “Fit to Sit”, and the mark awarded as a result will stand and any subsequent request to defer the examination will not normally be considered.  A request to defer an examination after the examination has commenced must be made on an Exceptional Circumstances Form and will be referred to the Exceptional Circumstances Panel.

3.7.8 Debtors

Students who are in debt to the University will not be permitted to continue their studies until the debt is cleared.  If you think you may have difficulty paying fees please speak to staff in the Fees section of the Academic Office at the earliest opportunity.  Students who are in arrears will not be informed of their examination progress or be permitted to resit examinations.
For any further information on examination, appeals and mitigation procedures please contact the Programme Director, The Postgraduate Office or The Academic Office.

3.8 Re-Examination of Failed Components

Students who fail a module may be afforded one opportunity to retrieve the failure by either re-assessment or repeating the module as determined by the board of examiners. That opportunity shall be provided within one year.

The industrial placement and the project cannot normally be re-assessed or repeated.

Re-assessment means taking a resit examination at the next opportunity and/or re-submitting an assignment (to a revised specification).  This will normally involve re-examination in the supplementary examination period of two weeks in August-September for examinations that were initially set either in January or June.  Failure in coursework may be re-assessed by a written examination or by coursework as determined by the Board of Examiners.  The format of any re-examination is entirely at the discretion of the examiners.  If coursework is required to be repeated this will be scheduled either in the Summer, or after the submission of the project.  The examiners will determine the timing of any such coursework.

Students may only re-take a module for which they have obtained credit in exceptional circumstances as directed by the board of examiners and the relevant progress board.  Such recommendations are very rare.

In the case of unsatisfactory project work, the examiners may, if they consider it appropriate, recommend that the final report be revised and resubmitted.

The Board of Examiners may at their discretion recommend that a Postgraduate Diploma or Postgraduate Certificate be awarded.
3.8.1 Repeating a Module

A student who is required to repeat a module is expected to attend all teaching sessions and to complete all assessment requirements associated with the module.  The earliest opportunity at which this is possible is likely to be in the following year.  This may be the only option for laboratory-based modules, and the project.

3.8.2 Assessment of Resat or Repeated Modules

The decision between repeat and re-assessment will be made by the Board of Examiners.  The normal recommendation will be re-assessment unless the nature of the module, or other educational concerns, necessitate that the module is repeated.

Following re-assessment or repeat of a module the mark used to compute the weighted overall average shall be the minimum pass mark if the result is a pass or the highest of the two fail marks if the result is not a pass.

Decisions about supplementary, resit examinations will be made at the first relevant meeting of the Board of Examiners for that year (normally in June).  A student who fails to complete any such re-assessment, without mitigation, will be awarded a mark of 0% and considered to have used the one resit opportunity.

3.8.3 Substitution of Modules

Students who substitute an alternative module for a module that is to be resat or repeated will not have any further resit or repeat opportunity for the substituted module and the marks will be caped as would be the case for the module which is replaced.  Likewise, if the examiners direct that a student should substitute a module for a resit or repeat because the original module is not available, then no further resit or repeat opportunity will be afforded and the mark obtained will be capped as for the module that has been replaced.

3.8.4 Deferral of Resit Examinations

Students may request to defer resit examinations.  Such requests are considered on the basis of the extenuating circumstances given by the student, which must meet the same criteria as required to obtain an extension to a submission deadline.

3.8.5 Progress to the Project

Students who do not obtain 60 credits in the taught material after the sessional examinations in May-June will not be permitted to progress to the project.  If they obtain at least 60 credits after taking a resit they will then be allocated a new project no later than the beginning of December.  The deadline for the completion of this project will be the end of the following Spring term.  Under these circumstances students may need to extend their Visa and make special arrangements for accommodation.  Arrangements will be made for any such students to make a conference style of presentation.
3.9 Notification of Results

The School will endeavour to provide feedback on coursework that is submitted on time, within 3 weeks of the submission deadline and for the January examinations within 6 weeks of the last examination, for the May-June examinations within 2 weeks of the meeting of the board of examiners.  This feedback is normally provisional and before any moderation or adjustment of marks.  These provisional marks could change either up or down.  Feedback is not normally given following the supplementary examinations or the submission of the dissertation apart from the degree result.  Degree results will be published within 3 days of the final meeting of the board of examiners.  In some cases, where recommendations are outside regulations they must be presented to the University board of examiners, for that board to make a decision before the school is permitted to publish those results.  The University board of examiners normally meets in mid November.

The feedback given to students is intended to provide guidance on academic progress.  Feedback following the January and the May-June examinations will be provided by personal tutors.  It is important that you attend these meetings.  In exceptional circumstances it may be given by post or by the Programme Director.  Feedback at the end of the year will be provided after the board of examiners, by post.  This will normally be in mid October.  This will be an informal notification.  Formal notification will be made by Student Records towards the end of the calendar year.

Please make sure that you keep the Postgraduate Office staff and Student Records updated with your address, whilst you are at the University and before you leave after having submitted your project report.
Feedback given to students is intended to provide factual guidance on academic progress.

3.10 Re-marking of Assessments
All marking is checked to confirm part marks have been correctly combined and that all the work has been marked.  All work with a mark between 45% and 55% is moderated to ensure that the marking is consistent with the marking scheme.

It is therefore unusual for there to be any error in the mark returned after this process has been completed.  The remarking of any assessment can only be done after a formal request has been made and will only be done if a substantive case for concern over the mark returned is made.  If a student simply thinks they should have got a better mark this will not be considered a substantive basis for requesting a re-assessment.

3.11 Issue of Transcripts

Please note that transcripts are provided only by Student Records.  Students can order a transcript at any time from the University examinations office.  Final transcripts are normally available in January following the degree ceremony in December.

4. Study Patterns

An important feature of the course is the emphasis placed on independent working.  At the outset of each significant piece of work you should think carefully about the final objectives, compile a list of tasks to be completed and divide the time available between the various tasks.  You should then follow the work plan as closely as possible, but if unforeseen problems arise you should review the plan.  It may be helpful to discuss the effectiveness of your study methods with your personal tutor.

Please remember that the standard MSc is a 12 month and the M.Sc. with Industrial Studies is an 18 month, full-time programme of study.  This means that you will be required to study during the period between semesters and that you may be required to be in attendance at the University during these periods.  You are required to be present in the week before the start of the Spring term.  Students taking the course on a full-time basis should work at least five full days per week; evening and weekend work may also be necessary.  You should expect to spend 1–2 hours in private study per hour of lectures.  Remember that you are expected to be in attendance at the University for the duration of your project work.  The only exception to this is where explicit alternative arrangements have been made, as for part-time students.  It is also important that you use your private study time effectively.  It is not a good use of time to concentrate, almost exclusively, on re-writing notes taken in lectures.  When reading textbooks do so to answer specific questions and make notes.  If you are spending significantly less time than recommended on the course or are having acute difficulty in completing assignments, then it is likely that you are either not doing enough or not working effectively.  In either case consult your personal tutor. 

Note that the structure of the course requires that deadlines are adhered to.  It is essential that work is handed in on time even if it is of poorer quality than you would wish.  Each module should be contained within the time allocated to it; when each is finished, cease work on it (until the revision period) and move on to the next task.

5. Attendance

5.1 Points Based System and Attendance Monitoring

The UK Border Agency stipulates that all educational institutions who are licensed to sponsor visa national students must monitor their students’ engagement with their programmes of study.  As such, the University of Birmingham has a legal duty to report visa national students who do not fully engage with their programme of study.
Examples of the way in which the University will monitor student engagement include:

· Arrival and attendance at induction and/or meetings 

· Attendance at all timetabled classes, tutorials, workplan submissions, assignment presentations or demonstrations and meetings throughout the academic year
· Submission of assessed work by the stated deadlines, and attendance at examinations.
Being reported to the UK Border Agency would have serious implications for a student's immigration status and their ability to remain in the UK.  It is therefore essential that regular attendance and active engagement is maintained throughout your programme of study.

You are strongly advised to contact the International Students Advisory Service (ISAS) if you have any concerns about your visa or your immigration status.  ISAS can be contacted by email 
isas@contacts.birmingham.ac.uk as most enquiries can be resolved via e-mail.
Students not continuing with the project in the Summer and taking resits will be advised on the arrangements for meeting attendance requirements.  The only option might be that you should  remain in Birmingham and to report to the PG Office on the first and third Tuesday of each month.  In other cases it might be possible to return home for a short period.
At no time should visa national students make arrangements to leave the UK without first requesting approval for a short leave of absence and obtaining a supporting letter from ISAS.  This is to minimise the risk of difficulty turning to the UK.  There is a school form if your leave of absence is less than two weeks (obtain from the postgraduate office) and a University form for a longer leave of absence.  Information on a longer leave of absence and the relevant form is available at:
 https://intranet.birmingham.ac.uk/as/studentservices/enquiries/leave-of-absence.aspx .  Both forms should be completed and returned to the postgraduate office for approval.
5.2 Reasonable Diligence

The university also operates a code of practice by which registered students are expected to show reasonable diligence in relation to the learning and teaching to be undertaken for each module studied and to the programme of study for which they are registered.  Reasonable diligence is determined by satisfactory attendance and academic progress, as defined by the School.

Reasonable diligence requires regular attendance at taught sessions, attendance at tutorials, lab sessions, presentations, demonstrations and the submission of course work.  If you are ill or have other mitigating circumstances then you should inform the School using the appropriate form (see section 3.7.1).
The University code of practice on student attendance and reasonable diligence is available at:  http://www.as.bham.ac.uk/legislation/docs/COP_Student_Attendance_Reasonable_Diligence.pdf 
6. Accommodation

Remember that you are required to be in attendance at the University until at least the middle of September for the standard M.Sc. and to the end of the Spring Term for the M.Sc. with Industrial Studies.  If you are in private accommodation check that the period of the letting is adequate.  If you are in University accommodation then in March you will be offered an opportunity to extend your contract for accommodation to 50 weeks.  The 45 week letting will end before you have submitted your dissertation.  It is therefore vital that you opt for the 50 week option at this point.  It will not be possible to make alternative arrangements later in the year.

7. Closed periods and public holidays
The calendar of the University is available at: https://www.intranet.bham.ac.uk/university/keydates/diary1112.shtml (you might need to use your adf login).  The University is closed at the following times:

	23  
	December, 2013
	to
	1st  
	January, 2014, inclusive

	18  
	April, 2014
	to
	23 
	April, 2014, inclusive

	5 
	May, 2014
	
	
	

	26
	May, 2014
	
	
	

	25
	August, 2014
	
	
	


8. Books and Reference Materials

Specialist books and references will be recommended, as appropriate in the aims and objectives for each module (see section 10).

The University Library has a good collection of textbooks and journals; current and back issues.  In addition, students have on-line access to IET and IEEE Journals, Proceedings and Transactions and to a large number of other journals.
9. Staff

9.1 Academic Staff 
	Name
	Stream
	Room No.
	Tel. No.

	Mr PR Atkins
Plagiarism Officer
	ECE/ES
	N412
	44329

	Dr P Gardner
Head of School


Member of Management Committee


Examinations Officer
	CEN/RFME
	N135
	44343

	Dr S Bull
	ECE/ES
	N319
	44345

	Prof. M Cherniakov


Member of PGT Education Comm.
	CEN/RFSN
	N133
	44286

	Dr T Collins
Head of Taught Programmes

Chair of PGT Education Comm.

Examinations Officer
	ECE/ES
	N125
	44417

	Prof. C Baber
	Digital Ent.
	N305
	43965

	Dr CC Constantinou
	CEN
	N209
	44303

	Dr N J Cooke
	ECE
	N317
	42825

	Dr A Feresidis  (Sabbatical 2013/14)
	CEN/RFME
	
	

	Dr Marina Gashinova
	CEN/RFME
	N505
	44241

	Dr H Ghafouri-Shiraz
	CEN/RFME
	N208
	44331

	Dr S Hillmansen
M.Sc. Director (from Jan. ‘14)


Member of PGT Education Comm
	
	N119
	44289

	Dr F Huang
	CEN/RFME
	N215
	44299

	Dr T Jackson
	CEN
	N517
	47506

	Dr P Jancovic
	ECE/ES
	N518
	44316

	Prof M J Lancaster
M.Res. Director
	CEN/RFME
	N129
	44317

	Dr M Oussalah
	ECE
	N214
	43128

	Mr D Pycock
M.Sc. Director (until Jan. 14) and

Member of PGT Education Comm. 

PGT Admissions Officer

Chair of Staff Student Committee
	ECE/ES
	N411
	44330

	Dr S F Quigley
	ECE/ES
	N115
	44336

	Prof C Roberts
	ECE/ES
	N121
	44306

	Professor MJ Russell
Welfare Tutor
	
	N132
	43093

	Dr PA Smith
	CEN
	N519
	44335

	Dr M Spann

Member of PGT Education Comm.
Extenuating Circumstances Officer


Project Coordinator 
	ECE
	N415
	44328

	Prof RJ Stone
	ECE
	N132
	47395

	Dr SI Woolley
	ECE
	N430
	47521

	Prof. X-P Zhang 
	ECE
	N130
	44298


Most staff prefer to be contacted by email.  You can find the email address for staff and student’s departmental accounts by using the find option in Outlook.  Email addresses are normally of the form: D.Pycock@bham.ac.uk, i.e. initial followed by a period, followed by family name and the standard stem for the University of Birmingham.

Please check the Technical Support web pages for the department where details of these moves are listed under the section that deals with the refurbishment of the department.  Follow the link from: https://intranet.birmingham.ac.uk/eps/eps-school-intranets/EECE/health-safety/index.aspx
9.2  Support Staff

For general administrative matters please contact the secretarial support staff in N105A, the Postgraduate Office (Tel. 44319 or 44292).

There are also a number of support staff who maintain the computer systems and hardware.

Student Computing Help Desk:
Please use the on-line service to submit requests for help or support by going to: https://universityofbirmingham.service-now.com/  This page requires your adf login and password.  It leads to page where you can search for help and submit a request for help or report a fault.
There is a separate document with detailed information about your computer accounts.

To obtain replacement paper or toner for the printers in NG22, N216 and N337 please contact the technical staff in N206 or call on Tel. No. 43964 (not the helpdesk).

You will require information on health and safety, ordering components for your project, use of equipment and other practical day-to-day activities.  Much of this is available on the technical support website at: https://intranet.birmingham.ac.uk/eps/eps-school-intranets/EECE/health-safety/index.aspx 
9.3 Module Directors

Each module in the course is arranged by a specific member of staff.  Queries concerning the arrangements for the module and the taught material itself should be directed to the staff concerned.  Staff names are noted with the module aims and objectives given later in this handbook.

9.4 Personal Tutors

Each student is allocated a personal tutor whose role is to take an interest in your development and well-being, to advise you on study patterns and techniques, to monitor your progress and to provide feedback on your performance.  You should arrange an initial meeting within the first couple of weeks of each term and subsequent meetings as necessary.  Your personal tutor will want to see you at least once and probably three times each term to review progress.  Should you experience any problems in your relationship with your personal tutor, discuss the matter with the Director of Studies, the Welfare Tutor or any other member of staff who you think may be able to help.

9.5 Welfare Tutor

In addition to your personal tutor, the School also has a postgraduate students' welfare tutor who you may approach to discuss welfare issues.  The School's welfare tutor is Professor Martin Russell, Ext. 43093, Room, N132..  Also the University's Student Support and Counselling Service is able to provide welfare and financial advice, contact ext. 45130.  This includes advice on handling examination stress.  Each year routine programmes are run to help students cope with the stress of examinations.  To learn more go to: https://intranet.birmingham.ac.uk/as/studentservices/index.aspx. 
9.6 Extenuating Circumstances Officer

This is the person who processes request for exceptional arrangements such as an extension to a submission deadline or a notification of not being “Fit to Sit” an examination.  The procedure for such submissions is explained above, in section 3.7.  The School ECO for taught Postgraduate Programmes is Dr M Spann, Ext. 44328, Room N415.
10. Facilities

University and School facilities are described under the “General Information for MSc Students” section.  You attention is, in particular, drawn to the following:

10.1 Lecture Rooms

A range of rooms are used for MSc module lectures, some in other buildings.  The most commonly used rooms are: NG15, NG16, N123, N225, N521/2 and N533.  Occasionally other rooms are used for lectures.  Rooms in other buildings are commonly used for examinations.
10.2 Computer Clusters

Room NG22, N216, N337 and N419 contain networked computers, which are used by all students.  The computers in N419 cannot be used for 3D graphics.  These computers may be used for private study and project work when there are no timetabled activities in the room.  If there is a timetabled activity in a laboratory you may be asked to leave the room.  If so requested please leave promptly.  Out of hours access to room N337 and N416 is by swiping your personal identification card.  There is no out of hours access to N216 because this room includes facilities for electronic project work and access can only be permitted under supervision, for Health and Safety reasons.

Food and drink must not be consumed any laboratory, including computer laboratories.

10.3 Document Printing

You must pay for your printing.  Details of printing and other issues on computer clusters across the campus is available at 

https://intranet.birmingham.ac.uk/it/teams/infrastructure/customer-it/clusters/index.aspx.  The charge rates as of 18 July 2013 are:
A4 monochrome
4p

A3 monochrome (where available)
8p

A4 colour (where available)
20p

A3 colour (where available
40p
If a printer in this School is out of paper please contact a member of the technical support staff (see notices by each printer).  Please do not contact the computer help desk for paper to be replaced.
It is your responsibility to allow sufficient time to print documents.  Running out of quota, paper or toner in a University printer is not a basis for an extenuating circumstance appeal or to extend a submission deadline.

10.4 Equipment Issued on Loan

For some modules valuable equipment will be loaned to students.  In these cases you may be required to sign a loan form acknowledging that you accept responsibility for the safe keeping and return of the equipment, in working order.  If the equipment is not returned in working order then you will be liable for the cost of repair or replacement before any degree is awarded.  Failure to pay this fee will constitute a debt and could mean that you will not be able to receive your degree until the debt is paid.  Should the equipment be stolen then a crime number will be required.

11. Safety

There will be a lecture on safety and the how to obtain components for projects in the beginning of Semester 2.  Whilst M.Sc. students are permitted access 24x7 to use computing facilities practical work may only be undertaken with another competent person present, live parts of equipment/apparatus at a potential greater than 30V to earth should be covered by a protective guard, and work in laboratories outside of normal office hours (08.00 to 17.30, Monday to Friday) may only be undertaken with written permission of the Director of Studies.  Further information is available at: https://intranet.birmingham.ac.uk/eps/eps-school-intranets/EECE/health-safety/index.aspx
12. MODULE AIMS, OBJECTIVES AND SYLLABUS

12.1 Introductory Modules

INTRODUCTORY MODULES

04 21480

Introductory Module for Computing

Mr D Pycock, Dr CC Constantinou, Dr PA Smith, Prof C Baber,
Dr S Pammu and Dr M Spann

Aims and Objectives


RECOMMENDED BOOKS

	BOOK
	AUTHOR
	PUBLISHER

	Telecommunications Engineering (Ed. 3 Rev.)
	Dunlop, J and Smith, D G
	London:  Chapman & Hall
ISBN: 0 748 74044 9
£31.99

	Signals:  the science of telecommunications
	Pierce, J R and Noll, A M
	Oxford:  Scientific American Library

ISSN: 1040-3213-5026-0

	The Mathematical Theory of Communication
	Shannon, C E and Warren, W
	Chicago:  University of Illinois Press

ISBN: 0 252 72548 4

ISBN: 0 252 72546 8
£10.99 - £33

	Indispensable Guide to C
	Davies, P
	Addison-Wesley

ISBN: 0 201 62438 9
£15-£42

	Software Engineering
	Pressman, R S
	New York:  McGraw-Hill

ISBN: 0 071 23840 9
£43-46

	JSP for Practical Program Design
	Dudman, K E
	London:  UCL Press

ISBN: 1 857 28407 0
£12-21.99

	Visual C#:  How to Program
	(Harvey and Paul) Deitel & Associates Inc.
	Pearson International Ed.

ISBN 0-13-204361-0

~£25.00

	Simply C#: An Application Driven Tutorial Approach
	(Harvey and Paul) Deitel & Associates Inc.
	Pearson- Prentice Hall

ISBN 0-13-142641-9

~£20.00

	UML Distilled: A Brief Guide to the Standard Object Modelling Language
	Martin Fowler
	Addison-Wesley Object Technology Series.

ISBN 0321193687
From £14.99

	Using UML : Software Engineering with Objects and Components
	R Pooley and P Stevens
	Addison-Wesley Object Technology Series.
ISBN 0201360675
From  £21.87


Aims:

· To explain the basic theoretical concepts in communications, computation and human-centred technology.

· To provide an introduction to requirements analysis for engineering and software design.

· To provide an introduction to selected key concepts object-oriented design.

· To refresh and introduce essential procedural programming skills using C.

· To introduce object-oriented programming techniques using the C# programming language.

· To equip students to conduct requirements analysis and UML design.

Objectives:

After completion of this module, students should be able to explain concepts at a basic level, and solve simple problems on the following topics:

· Shannon’s theory of communication.

· Signal theory.

· Physical layer communications.

· Requirements analysis for design.

· Object-oriented design.

· Solve basic engineering problems in the C programming language using:

(a) Pointers.

(b) Strings.

(c) Structured data types.

(d) Static and dynamic arrays.

(e) Passing by value and reference.

After completing the second part of this module students will:

· Have an overview of the .NET programming framework.

· Be familiar with developing programs using  Visual Studio.NET

· Have a good basic grounding in the C# programming language and its syntax

· Have an understanding of the principles of object oriented programming.

· Be able to use some of the more advanced features of C# such as graphics programming, multi-threading, web forms and web services.

· Able to perform software requirements analysis and object-oriented design using UML.

Teaching Methods:

Part One – Introduction

28 hours lectures, 3 hours tutorials.

Part Two – Programming

28 x 1 hour lectures, 3 x 1 hour tutorials and 5 x 2 hour practical classes.

There will also be a revision class at the end of term.

Laboratory Work:

These are introductory laboratory and tutorial sessions where students will be shown how to use the editor and compiler to simple C programs and will learn how to construct progressively more complex object-oriented programmes using C#.

Private study:

Students are expected to supplement classroom periods and laboratory sessions.  Assignments will be provided to enable you to do this in private study periods.

Assessment:

Written, unseen examination answering 2 questions from 3 in 1½ hours (30%) and one assignment report related to object-oriented programming (70%).

Resit

Normally a written unseen examination of 1½ hours answering 2 questions from 3 (30%) and a resit assignment (70%).

Pre-requisites

It is expected that you have some previous knowledge in at least two of the following topics engineering mathematics, requirements analysis and C programming.

INTRODUCTORY MODULES

04 21480

Introductory Module for Computing

Mr D Pycock, Dr CC Constantinou, Dr PA Smith, Dr P Gardner, Prof C Baber,
Dr S Pammu and Dr M Spann

Syllabus


Introductory Concepts

(i) Shannon's Theory of Communication.

(ii) The Description of Signals: Fourier (Bandwidth), Sampling Theorem, Noise.

(iii) Interference; Modulation and Encoding.

(iv) Physical Communication Media, Switching Devices.
(v) Software design methods for procedural programming, cohesion, coupling.

Procedural Programming (C):

(i) Pointers.

(ii) Functions, passing by value and by reference.

(iii) Static and dynamic arrays.

(iv) Strings.

(v) User defined data structures.

Requirements Analysis and Object-Oriented Design Concepts

(i) Use-Case Analysis.

(ii) Objects and Classes.

(iii) Interaction diagrams.

(iv) Sequence diagrams.

(v) Sates and statecharts.

Object-Oriented Programming (C#):

(i) Course Introduction and an overview of Object Oriented Programming.

(ii) An introduction to C#.

(iii) Classes.

(iv) Inheritance and polymorphism.

(v) Interfaces, delegate and callback functions.

(vi) Graphical user interfaces.

(vii) Graphics and multi-media.

(viii) Web forms and web controls.

INTRODUCTORY MODULES

04 21487

Introductory Module for Communications

D Pycock, Dr CC Constantinou, Dr M Gashinova, Dr PA Smith, Prof C Baber
 and Dr S Pammu

Aims and Objectives


RECOMMENDED BOOKS

	BOOK
	AUTHOR
	PUBLISHER

	Telecommunications Engineering (Ed. 3 Rev.)
	Dunlop, J and Smith, D G
	London:  Chapman & Hall
ISBN: 0 748 74044 9
£31.99

	Signals:  the science of telecommunications
	Pierce, J R and Noll, A M
	Oxford:  Scientific American Library

ISSN: 1040-3213-5026-0

	The Mathematical Theory of Communication
	Shannon, C E and Warren, W
	Chicago:  University of Illinois Press

ISBN: 0 252 72548 4

ISBN: 0 252 72546 8
£10.99 - £33

	Communications Networks: Fundamental Concepts and Architectures, 2nd Ed.
	A Leon-Garcia and I Widaja
	McGraw-Hill, 2004
ISBN: 0-07-119848-2
~£46

	Antennas and Radiowave Propagation
	R.E. Collin
	McGraw-Hill,1985
ISBN: 0-07-661156-1
~£22

	Wireless communications , 


	Theodore S. Rappaport,
	Prentice Hall, 2010 (Second Edition)

	Indispensable Guide to C
	Davies, P
	Addison-Wesley

ISBN: 0 201 62438 9
£15-£42

	Software Engineering
	Pressman, R S
	New York:  McGraw-Hill

ISBN: 0 071 23840 9
£43-46


Aims:

· To explain the basic theoretical concepts in communications, computation and human-centred technology.

· To provide an introduction to requirements analysis for engineering and software design.

· To provide an introduction to selected key concepts object-oriented design.

· To refresh and introduce essential procedural programming skills using C.

· To provide an introduction to the radio frequency components used in modern communications systems.

Objectives:

After completion of this module, students should be able to:

· Explain concepts at a basic level, and solve simple problems on the following topics:

· Shannon’s theory of communication.

· Signal theory.

· Physical layer communications.

· Requirements analysis for design.

· Object-oriented design.

· Solve basic engineering problems in the C programming language using:

(f) Pointers.

(g) Strings.

(h) Structured data types.

(i) Static and dynamic arrays.

(j) Passing by value and reference.

After completing the second part of this module students should be able to:

· Explain component concepts at a basic level, and solve simple problems on the following topics:

· Transmission lines.

· Transmitters and receivers.

· Antenna parameters.

· Link budgets.

· Radiowave propagation.

Teaching Methods:

Part One – Introduction

28 hours lectures, 2 hours laboratory class and tutorials.

Part Two – Programming

20 x 1 hour lectures, 3 x 1 hour tutorials.

There will be a revision class at the end of term.

Laboratory Work:

These are introductory laboratory and tutorial sessions where students will be shown how to use the editor and compiler to write simple C programs.

Private study:

Students are expected to supplement classroom periods and laboratory sessions.  Assignments will be provided to enable you to do this in private study periods.

Assessment:

Two written, unseen examinations of 1.5 hours.  Answer 2 questions from 3 in each examination.  Each written examination accounts for 30% of the module mark.  There is a course work assignment that accounts for 40% of the module mark.

Resit

Two written unseen examinations as described above.  No course work assignment.

Pre-requisites

It is expected that you have some previous knowledge in at least two of the following topics: engineering mathematics, requirements analysis and C programming.

INTRODUCTORY MODULES

04 21487

Introductory Module for Communications

D Pycock, Dr CC Constantinou, Dr M Gashinova, Dr PA Smith, Prof C Baber
 and Dr S Pammu
Syllabus


Introductory Concepts

(i) Shannon's Theory of Communication.
(ii) The Description of Signals: Fourier (Bandwidth), Sampling Theorem, Noise.

(iii) Interference; Modulation and Encoding.

(iv) Physical Communication Media, Switching Devices.
(v) Software design methods for procedural programming, cohesion, coupling.

Procedural Programming (C):

(i) Pointers.

(i) Functions, passing by value and by reference.

(ii) Static and dynamic arrays.

(iii) Strings.

(iv) User defined data structures.

Requirements Analysis and Object-Oriented Design Concepts

(i) Use-Case Analysis.

(ii) Objects and Classes.

(iii) Interaction diagrams.

(iv) Sequence diagrams.

(v) Sates and statecharts.

Communications

(i) Transmission lines operation and analysis.

(ii) Fundamentals of transmitters and receivers.

(iii) Decibels and link budgets.

(iv) Fundamental antenna parameters.

(v) Basics of radiowave propagation.

12.2 Core Modules

CORE MODULES

04 24098

Principles of Communication Systems

Prof M Cherniakov, Dr P Gardner and Prof. MJ Lancaster
Aims and Objectives

RECOMMENDED BOOKS

	BOOK
	AUTHOR
	PUBLISHER

	Digital and analogue communication systems (5th Ed. or later)
	Leon W. COUCH II
	Prentice-Hall Inc, 1997

ISBN 0-13-089630-6 (6th Ed.)

	Wireless Communications Principles and practice (any edition)
	Theodore S. Rappaport
	Prentice Hall Inc, 2002

ISBN 0-13-042232-0

	Microwave Engineering
	Pozar, D M
	Wiley 2004

ISBN: 0 471 44878 8

	Foundations for Microwave Engineering
	R E Collin
	McGraw-Hill 1992


Aims:

Students should become familiar with the analysis and synthesis of digital communication systems by means of the statistical theory that is the core of any information exchange and specifically digital data.  They should gain an understanding of the fundamental principles of communication that will be used in all communication related courses. 

The second part of the module covers the principles of RF and microwave engineering that underpin the design of analogue front end elements of communication systems. Computer simulation of microwave circuits is also introduced.

The third part of the module provides an opportunity to learn in more detail about either:

(a)
Communication system simulations using industry standard simulation software, through a structured assignment

or

(b)
Issues related to statistical signals and their processing in radar systems.
Objectives:

On completing this module students should be able to: 

· Apply statistical signal processing methods and classical statistical theory to communication system analysis;

· Analyse a communication system performance - given a configuration and parameters;

· Synthesise the structure and parameters of a communication system for a specified performance;

· Interpret the scattering parameters of microwave and RF components;

· Explain the operation of, and perform, first order design calculations on passive and linear active components, such as transmission lines, filters, couplers and amplifiers. Use a representative microwave circuit simulation tool to understand their limitations;

· Use commercially available communication system simulation software, draw conclusions from the results, and be aware of the limitations.

Teaching Methods:

Lectures, tutorial classes and CAD lab sessions.  Approximately 40 hours total .

Assessment:

Two written, unseen examinations: paper 1: 2 hours; answer 3 questions from 4 (33.33%), paper 2: 1½ hours; answer 2 questions from 3 (25%).  Microwave CAD Laboratory reports (8.33%) and a system simulation assignment (33.33%)

Resit

Written, unseen examinations, reports and assignments as stipulated above and assignments as required.

Pre-requisites:

Differential and integral calculus; statistics at the level taught for a B.Eng. degree in Electronic Engineering; a background in a numerate science or engineering discipline.
CORE MODULES

04 24098
Principles of Communication Systems
Prof M Cherniakov, Dr P Gardner and Prof. MJ Lancaster
Syllabus

· Probability and random variables:

· Cumulative Distribution function and Probability Density Function.

· Ensemble average and moments.

· Functional transformation of random variables.

· Random processes:

· Power spectral density, ergodic processes.

· Linear systems, matched filtering and optimal signal processing.

· Communication systems performance:

· Error probability for digital systems.

· Coherent and non-coherent signal detection.
· Review of transmission line concepts

· Transmission line technologies: microstrip, coplanar waveguide, slotline waveguide.

· Filters, matching networks and couplers.

· S-parameters and ABCD parameters for passive and active devices.

· RF and microwave CAD techniques. Field solvers, circuit simulators, Linear circuit analysis by CAD. 

· System simulators.
CORE MODULES

04 21482

Advanced Digital Design

Dr T Collins and Mr PR Atkins

Aims and Objectives

RECOMMENDED BOOKS

	BOOK
	AUTHOR
	PUBLISHER

	Digital Design: Principles and Practices (Prentice Hall Xilinx Design Series)
	John F Wakerley
	Prentice Hall

ISBN: 0130898968
£44.99

	VHDL for Programmable Logic
	Skahill, K
	Addison-Wesley

ISBN: 0 201 89573 0
£29.54

	Digital Systems Design Using VHDL
	Roth, C H
	PWS

ISBN: 0 534 95099 X
£39.41


Aims:

· To develop sequential circuit design skills.

· To enable students with a variety of previous skills to design, implement and test a variety of digital circuits.

· To give students practical experience of designing custom digital circuitry on programmable devices for embedded systems.
Objectives:

· Design combinatorial and sequential circuits efficiently.
· Understand the process of testing digital circuits.
· Perform hierarchical, modular top down designs of logic systems using VHDL.
· Produce synthesisable VHDL for the custom digital circuitry of an embedded system.
· Partition, place and route an FPGA using commercial tools.
· Program and test an FPGA with custom circuitry.
· Understand the limitation of current FPGA architectures.
· Use the PSL hardware verification language to verify designs.
Teaching Methods:

40 hours lectures, tutorials and a 60 hour assignment.
Assessment:

A written, unseen examination of 2 hours, answering 3 questions from 4 (50%), and two written reports on assignments and laboratory work weighted 25% each.

Resit

Written, unseen examinations, reports and assignments as stipulated above and assignments as required.

Pre-requisites

A knowledge of combinatorial logic, Boolean algebra, procedural programming, a basic experience of microprocessor architecture and programming.

CORE MODULES

04 21482

Advanced Digital Design

Dr T Collins and Mr PR Atkins

Syllabus

Advanced Digital Design

· Design of combinatorial and sequential circuits: Mealey and Moore state design.

· ASICs and FPGAs:  Architectures, targeting for synthesis.
· VHDL:  Basic concepts of HDLs, Design entities, Sequential and concurrent execution, Signals and variables (and how they are used to control pipelining), Process statements, data types in VHDL, switching on and off portions of code depending on whether simulation or synthesis is targeted.

· Synthesis:  How the various constructs of VHDL map to hardware, post-mapping optimizations.
· IP blocks and cores.

· PSL:  Basic concepts of HVLs, assertions, coverage, temporal logic constructs.

12.3 Cross Programme Modules

CROSS PROGRAMME MODULES

04 24803

Electromagnetics, Antennas and Propagation
Prof MJ Lancaster and Dr CC Constantinou

Aims and Objectives

RECOMMENDED BOOKS

	BOOK
	AUTHOR
	PUBLISHER

	Engineering Electromagnetics
	W H Hayt
	McGraw-Hill

ISBN: 0 071 24449 2
£47

	Electromagnetics
	J D Kraus
	McGraw-Hill

ISBN: 0 071 16429 4
£40-45

	Introduction to Electromagnetic Fields
	C R Paul & S A Nasar
	McGraw-Hill
No longer in print.

	Antennas, 3rd Edition
	J D Kraus & R J Marhefka
	McGraw-Hill

ISBN: 978-0071232012        £47.99

	Antennas and Radiowave Propagation
	R E Collin
	McGraw-Hill

Out of print; 6 copies in library

	Computational Electromagnetics for RF and Microwave Engineering, 2nd Edition
	D B Davidson
	Cambridge

ISBN: 978-0521518918

	Electromagnetics Problem Solver
	Ogden JR
	REA's Problem Solver Series

ISBN: 0 878 91550 8
£17 – 26


Aims:

The aims of this course are to:

· Review mathematical techniques that support the theory of electromagnetics studied in the remainder of the module.

· Make students aware of analytical methods for solving problems in electromagnetics.

· Give students an understanding and awareness of computer aided design in electromagnetics.

· Describe the fundamental principles a number of electromagnetic components.

· Understand the basic principles of antenna operation, analysis and design.

· Understand the physics of radiowave propagation at a number of frequency bands and environments.

Objectives
After completing this course, students should be able to:

· Solve problems using special functions, partial differential equations, and vector calculus using analytical and numerical techniques.

· Choose suitable electromagnetic based tools for the analysis of components.

· Use electromagnetic CAD tools.

· Understand the basic principles behind electromagnetic analysis.

· Describe the operation of and perform design calculations on selected electromagnetic systems.

· Analyse simple antennas and quantify their properties.

· Perform simple path loss calculations for a range of radiowave propagation problems.

Teaching Methods:

40 hours lectures and tutorials.

Assessment
A written, unseen examination of 1½ hours, answering 2 questions from 4, accounting for 40% of the module assessment and two assignments assessed through the submission of short written reports, each accounting for 30% of the module assessment.

Resit

Written, unseen examinations, reports and assignments as stipulated above and assignments as required.

Pre-requisites

An understanding of basic electromagnetism (e.g. the magnetic field of a solenoid and wire, Lenz’s Law, etc.), optics, differential and integral calculus.

CROSS PROGRAMME MODULES

04 24803

Electromagnetics, Antennas and Propagation

Prof MJ Lancaster and Dr CC Constantinou
Syllabus

Mathematics

· Practical differential equations; wave equation.

· Special functions.

· Vector calculus.

· Numerical solution of differential equations.

Engineering Electromagnetics

· Maxwell’s Equations.

· Waveguides – general.

· TEM waveguides.

· Static fields.

· Laplace’s equation.

· Finite difference methods.

· Commercial em software.

· Rectangular waveguide.

· Cylindrical Waveguide.

· Resonators.

Electromagnetic wave propagation in different materials

Plane wave revision including impedance and reflection propagation in conductors, dielectric ferrites.

Radiation and Antennas

· Revision of radiation basics; vector potentials

· Current element radiator

· Lossless filamentary linear dipoles

· Self and mutual impedance

· Antenna arrays

· Yagi Uda array antenna

· Physical optics approximation

· Paraboloidal reflector

· Surface equivalence theorem

· Radiation from apertures

· Patch and printed antennas

· CAD design of antennas

Radiowave Propagation

· Surface wave propagation
· Ionospheric propagation.
CROSS PROGRAMME MODULES

04 24099

Radio Frequency and Microwave Circuits

Dr P Gardner and TBC
Aims and Objectives

RECOMMENDED BOOKS


	BOOK
	AUTHOR
	PUBLISHER

	Microwave Engineering
	Pozar, D M
	Wiley 2004

ISBN: 0 471 44878 8


Aims:

The aim of the module is to build upon the RF and Microwave material covered within the Principles of Communications Module. Methods of analysing both active and passive circuits will be further developed, based on s-parameters and ABCD parameters. Additional CAD techniques for RF and microwave circuits will be introduced and the capabilities and characteristics of field solvers and circuit simulators will be studied. Linear, non linear and noisy circuits will be analysed using circuit simulation CAD.  CAD based tuners and optimisers will be introduced and their advantages and disadvantages will be discussed.  

An assignment on microwave component simulation will consolidate the taught material and provide extensive experience of the use of one or more simulators.
Objectives:

After completing this module, students should be able to:

· Explain the operation of a wide range of active and passive RF and microwave components, including advanced filters, linear and non-linear amplifiers, mixers, modulators  and control components;

· Apply appropriate methods to the analysis or synthesis of some representative components;

· Summarise the advantages and disadvantages of different analysis and synthesis tools;

· Use one or more microwave circuit simulation tools to simulate a representative circuit module and evaluate the results.

Teaching Methods:

10 hours lectures and tutorials and 10 hours of structured CAD lab sessions..

Assessment:

Written, unseen examination of 2 hours, answering 3 questions from 4 (50%) and course work assignment with presentations and a written report of 8 pages plus fully documented CAD files (50%).

Resit

A written, unseen examination of 2 hours, answering 3 questions from 4, or repeat the coursework element, as appropriate.

Pre-requisites

Basic matrix algebra and circuit design.

CROSS PROGRAMME MODULES

04 24099

Radio Frequency and Microwave Circuits

Dr P Gardner and TBC
Syllabus

· Linear active microwave component design: gain, stability and noise.

· Non linear microwave circuits: power amplifiers and mixers.

· Quadrature couplers and their use in balanced amplifiers and mixers.

· Microwave control components based on PIN diodes, transistors and MEMS.

· Examples of advanced filter designs

· Microwave and RF simulation techniques: field solvers; linear and non-linear circuit simulators.  

CROSS PROGRAMME MODULES

04 21483
Computer and Communication Networks

TBC
Aims & Objectives

RECOMMENDED BOOKS

	BOOK
	AUTHOR
	PUBLISHER

	Fundamentals of Telecommunication Networks
	Saadawi, T N; Ammar, M H; and El Hakeem, A
	John Wiley (1994)

ISBN: 0 471 51582 5
£71-73

	Data Communications, Computer Networks and Open Systems
	Halsall, F
	Addison-Wesley (1992)

ISBN: 0 201 42293 X
£27-45

Currently out of print.

	Communications Networks: Fundamental Concepts and Architectures, 2nd Ed.
	Leon-Garcia, A and Widaja, I
	McGraw-Hill, 2004
ISBN: 0-07-119848-2
~£46

	Telecommunications Engineering
	Dunlop, J. and Smith, D G
	Van Nostrand Reinhold (1984)

ISBN: 0 278 00082 7

£12-19

ISBN: 1 748 74044 9
£30-32


Aims:

· Review the basic notions of layered architectures in data networks.
· Review the basics of queuing theory and its use in modelling networks.
· Introduce two to three advanced networking topics of current interest.
· Make students aware of analysis techniques used in the study of the performance of (aspects of) networks.
· Introduce students to network programming and/or simulation.
Objectives:

After completing the module students should be able to:

· Demonstrate knowledge of distributed systems principles and algorithms pertinent to networks.

· Critically assess the merits and drawbacks of state-of-the-art networking technologies and proposals for future systems  

· Perform basic calculations to determine metrics commonly used to characterise networks and interpret the results.

· Perform reasoned critiques of state of the art research publications in the networks field.

· Understand the advantages and pitfalls of simulation in network research.

Teaching Methods:

20 hours lectures and tutorials.

Assessment:

A written, unseen examination of 1½ hours, answering 2 questions from 3 (45%), a presentation of a research paper (5%) and an assignment with a written report (50%). 

Resit

The resit will be a written, unseen examination of 1½ hours, answering 2 questions from 3 and coursework as required.

Pre-requisites

Introductory undergraduate level knowledge of computer networking, elementary probability theory and generic programming skills

CROSS PROGRAMME MODULES

04 21483
Computer and Communication Networks

TBC
Syllabus

Network Fundamentals

· Layered architectures in data networks (review).
· Introduction to queuing theory.
Advanced topics in Computer Networks

· This will be a selection of a small number (2-3 at most) of advanced networking topics from an extensive and constantly revised list. The topics will reflect current “hot” research topics and will be revised on an annual basis.

· A tentative list will include topics from:

· Wireless networks.
· Sensor networks.
· Multicasting.
· QoS and queuing.
· Network overlays.
· VoIP and real-time transport protocols.
· Network security.
· Network measurements.
· The large-scale structure of the Internet.
CROSS PROGRAMME MODULES

04 21477

Satellite Mobile and Optical Communications
Dr CC Constantinou, Dr H Ghafouri-Shiraz, Dr Marina Gashinova
Aims & Objectives

RECOMMENDED BOOKS

	BOOK
	AUTHOR
	PUBLISHER

	Mobile Radio Communications: Second and Third-generation Cellular and WATM Systems, 2nd Ed.
	R. Steele and

L. Hanzo
	Wiley, 1999

	Satellite Communications, 2nd Ed.
	T. Pratt, C.W. Bostian and J.E. Allnutt
	Wiley, 2003

	Satellite Technology: Principles and Applications 
	Anil K. Maini and Varsha Agrawal
	Wiley, Dec 2010

	Principles of Communications Satellites
	G.D. Morgan W.L Morgan,


	John Wiley& Sons, 1993

	Antennas and Propagation for Wireless Communication Systems, 2nd Ed.
	S.R. Saunders and  A. Aragón-Zavala
	Wiley, 2007

	Optical Fibre Communications: Principles and Practice
	John Senior
	Prentice Hall, 2003

ISBN: 013032681X (3rd Ed.)
£49:98

ISBN: 0136354262 (2nd Ed.)
£42-£45

	The Principles of Semiconductor Laser Diodes and Optical Amplifiers: Analysis and Transmission Line Laser Modelling
	H. Ghafouri-Shiraz
	Imperial College Press, 2004

ISBN: 1860943411
£29:49-£43:70


Aims:

The aims of this course are:

· To introduce the wide range of current personal and mobile communication systems.

· To describe the propagation environment and explain methods of characterisation.

· To explain typical modulation, coding and multiplexing methods.

· To describe the system and network aspects of typical mobile systems.
· To describe the principles of operation, propagation media and transmitter/receiver system aspects of satellite systems.
· To introduce optical fibres, laser diodes and photo-detectors concepts.
· To discuss in detail optical transmitters, receivers and fibre communication systems and in particular coherent fibre communications and wavelength division multiplexing.
Objectives:

On completing the course, students should be able to:

· Discuss design and configuration of personal and mobile communication systems to meet specific requirements.

· Understand the propagation environment and the measures required to overcome it.

· Explain the system and network aspects.

· Perform quantitative design on optical fibre systems.

· Describe the role of an optical transmitter, fibre and receiver in a comms. system.

· Design both conventional and coherent optical fibre communication systems.

· Critically appraise the relative merits of optical fibre and conventional communication systems in a range of applications.

Teaching Methods:

40 hours lectures and tutorials.

Assessment:

A written, unseen examination of 3 hours, answering 4 questions from 6.

Resit

A written, unseen examination of 3 hours, answering 3 questions from 4.

Pre-requisites

None.

CROSS PROGRAMME MODULES

04 21477

Satellite Mobile and Optical Communications
Dr CC Constantinou, Dr H Ghafouri-Shiraz, Dr Marina Gashinova
Syllabus

Introduction

· Overview of personal and mobile communications systems.

· The Cellular radio concept.

The Propagation Environment

· Multipath effects.

· Basic propagation models - free space plane earth loss, roughness.

· Ray based models for diffraction and multipath effects.

· Fading characteristics - Rayleigh, fading rate, Doppler shift, time delays.

Satellite communication

· Introduction into satellite communication. Orbiting, satellite applications, Earth Station and satellite transponder basic design.

· Satellite-Earth Station propagation, propagation effects and satellite link design.

· Basic communication principles.

Diversity Methods

· Basic principles of diversity.

· Combining methods.

Modulation, Coding, Multiplexing

· Analogue.

· GSM signal.

· Speech compression.

Technology

· Handset antennas, base station antennas.

· Adaptive antennas.

· Anatomy of a handset.

· Base-station design.

System Organisation and Networking

· Cell clusters and frequency reuse.

· Mobile location, in call handoff.
Optical Communications

· Introduction to optical fibre communication.
· Wave propagation, attenuation and dispersion in optical fibres.
· Optical transmitters (laser diode and light emitting diodes).
· Optical Receivers ( pin and avalanche photo detectors), different receiver configurations, signal-to-noise ratio and receiver sensitivity.

· Coherent optical fibre transmission and wavelength division multiplexing.
CROSS PROGRAMME MODULES

04 23203
Radio Frequency Sensor Systems

Prof. M Cherniakov

Aims & Objectives

RECOMMENDED BOOKS

	BOOK
	AUTHOR
	PUBLISHER

	Bistatic Radar: principles and practice
	Mike Cherniakov (ed)
	John Wiley&Sons, Ltd, 2007

ISBN 978-0-470-02630-4 

	Principles of Modern Radar (Volume 1 – Basic Principles)
	Mark Richards, James Scheer, William Holm (ed)
	Scitech publishing inc, 2010

ISBN: 978-1-891121-52-4


Aims:

In this module, students should become familiar with the principles of radar. The operation and analysis of the main applications of passive and active radio frequency (RF) sensors, including how the interaction of sensors within a network.  Using these principles a wide range of specific radar and sensors will be considered, namely: urveillance, airborne, synthetic aperture radar, imaging, automotive and security RF sensors, etc. The advanced concepts of remote sensing technology: solid state and radar with phased array, multi-static, MIMO, netted sensors and network will be presented. They will learn the principles of sensor design, how sensors are parameterized, how to mathematically describe and optimize sensors. Through the coursework students will learn how to apply theoretical concepts to practical sensor design.
Objectives:

On completing the course, students should be able to:

· Understand the principles of operation of a range of passive and active RF sensors;

· Analyze a radar system performance for a given system configuration and parameters;

· Synthesize the structure and parameters of a radar system for a specified application and performance;

· Interpret the data from radar and RF sensors;

· Using commercially available RF subcomponents integrate a basic sensor systems at a working prototype level

· Understand existing and develop new radar signal processing algorithms according to a given specification
· Be able to select the appropriate sensors for a given applications
· Customize off the shelf RF sensors to meet specified system requirements
· Define system architecture and analyse key parametric properties.
Teaching Methods:

20 hours lectures, 8 hours tutorials and 2 hours presentation / seminar.

Assessment:

A written, unseen examination of 2 hours, answering 3 questions from 4 (50%).  Coursework assignment (50%).
Resit

A written, unseen examination of 2 hours, answering 3 questions from 4 and coursework as required.

Pre-requisites

Differential and integral calculus; statistics at the level taught for a B.Eng. degree in Electronic Engineering; Mathematical basis of signal proceeding.
CROSS PROGRAMME MODULES

04 23203
Radio Frequency Sensor Systems
Prof. M Cherniakov
Syllabus

· Introduction to the radar technology

· Radar Antennas 

· Fundamental of radar antennas

· Antennas pattern

· Main types of antennas

· Array antennas

· Radar principles

· Targets coordinate and Doppler frequency

· Radar resolution

· Radar equation

· Radar measurements

· Coherent and non-coherent radar signals

· Pulses and pulse trains

· Coherent and non-cohered radar flow chart

· Matched filtering

· Optimal and matched filters

· Range gate and Doppler filter banks

· Transversal filters

· Radar waveforms and signal processing:

· Coherent and post detector signal processing.

· Pulse compression waveforms and matched filtering.

· Ambiguity Function

· Radar performance analysis

· Radar systems' parameters

· Targets fluctuation

· Automatic targets detection

· CW radar

· Operational principles

· Waveforms and signal processing

· Interference protection

· Ground clutter

· Volume distributed clutter

· Moving targets indication
· Synthetic aperture radar

CROSS PROGRAMME MODULES

04 21479

Small Embedded Systems

Dr E Stewart
Aims & Objectives

RECOMMENDED BOOKS

	Book
	Author
	Publisher

	Embedded System Design
	Steve Heath
	Newnes

	Computers as Components
	Wayne Wolf
	Morgan Kaufmann

	Embedded Systems: Architecture, Programming, and Design
	Raj Kamal
	McGraw Hill


Aims:

The aims of this course are to:

· Introduce the theory and practical skills relating to embedded systems design construction for industrial applications.
· Review basic concepts in digital and analogue circuit design and C programming.
· Introduce students to the key design criteria and programming design tools useful to embedded systems design.
· Make students aware of an array of communications buses and peripheral devices that can be used as part of an embedded system.
Objectives:

After completing the module students should be able to:

· Demonstrate an ability to design and construct small embedded systems.
· Understand the application of small embedded systems in industrial applications.
· Demonstrate an awareness standard communication buses and peripheral devices.
Teaching Methods:

8 hours of lectures (over 2 days).  13 hours of laboratories (over 3 days). 2 lab based tutorial sessions.
Assessment:

A written, unseen examination answering 3 questions from 4 in (2hrs) (50%) and a course work assignment (50%).  The coursework is composed of an individual laboratory exercise report and a further design study each assessed by written reports.

Resit
Written, unseen examination answering 3 questions from 4 in (2hrs) (50%) and coursework (50%) as required.

Pre-requisites

Previous experience of procedural programming in C is essential.

CROSS PROGRAMME MODULES

04 21479

Small Embedded Systems

Dr E Stewart
Syllabus

Embedded system fundamentals

· Industrial applications.

· Introduction to state machine design.

· State machines.

· Safety Integrity Levels (SIL).

Sensing

· Review of sensing theory, Nyquist, etc.

· A/D

· Multiplexing.
· Condition monitoring.
Communication Buses

· OSI Seven Layer Model.
· Conventional 4-20 mA and voltage connections.
· USB, RS232.
· I2C, SPI, IRDA, RS485, UART, CAN, Bluetooth.
Control

· Open and closed loop.
· Actuators.
· Distributed systems.
· Fault detection and diagnosis.
· Fault tolerant control.
Laboratory
Each pair of students will develop an intelligent node which is able to communicate via a series of communication methods (4-20mA, voltage, I2C, SPI, USB).  A detailed interface protocol will be provided for each communication methods.

CORE MODULES

04 24079

Automatic Spoken Language Processing

Module Director –Dr P Jancovic

Aims and Objectives

RECOMMENDED BOOKS

	BOOK
	AUTHOR
	PUBLISHER

	Speech Synthesis and Recognition
	Holmes, J N and Holmes, W
	Taylor & Francis (2001), 2nd Ed.

ISBN: 0748408576
~£28.00

	Fundamentals of Speech Recognition
	Rabiner, L R and Juang, B-H
	Prentice-Hall (1993)

ISBN: 0130151572 (out of print)

	Selected academic papers
	
	


Aims:

The aim of the module is to provide an understanding of the scope, principles, capabilities and applications of speech and language processing.
Objectives:

On completion of this module the student should be able to:
· Demonstrate an appreciation of the full range of spoken language technologies.
· Explain the basic principles of human speech production and perception and use the language of elementary phonetics.

· Assess the different modelling assumptions which are used in speech recognition and language processing and be aware of their strengths and weaknesses.

· Demonstrate an in-depth understanding of automatic speech recognition using Hidden Markov models and principles of language modelling.
· Demonstrate an understanding of strategies for dealing with speaker variability and noise.
· Apply their understanding of the capabilities of spoken language processing systems and trade-off different capabilities in order to meet application requirements.

· Demonstrate an understanding of the multimodal aspect of spoken language.
· Explain the range of potential applications of spoken language processing.

Teaching Methods:

17 hrs lectures, 2 hrs drop-in clinics, 2 x 2 hrs lab session in 3 day intensive sessions.  The assignment is a practical exercise with drop in clinics.

Assessment:

A written, unseen examination of 1½ hours answering 2 questions from 3 (40%), Laboratory Class Assessed by a written report (10%) and an assignment with a written report (50%).

Resit

A written, unseen examination of 1½ hours answering 2 questions from 3 and coursework (50%), as required.

Pre-requisites

An understanding of basic probability theory, basic signal processing (such as the discrete Fourier transform), matrix algebra and basic programming.

CORE MODULES

04 24079

Automatic Spoken Language Processing

Module Director – Dr Jancovic

Syllabus

Spoken Language Intterpretation

· The scope of spoken language processing and its component technologies.

· Human speech production and perception and basic phonetics.

· Speech signal processing.

· Principles of statistical pattern recognition.

· Gaussian mixture model.

· An in-depth description of the state-of-the-art in automatic speech recognition.
· Employment of the hidden Markov models (HMMs) for modelling of temporal sequences.

· Training of HMMs (Baum-Welch algorithm), recognition using HMMs (Viterbi algorithm).

· Language modelling.

· Speaker adaptation.

· Noise robustness.

· Multiple modalities in spoken language and methods for data fusion.

CORE MODULES

04 24086

Image Analysis and Interpretation

Mr D Pycock, Dr M Spann

Aims and Objectives

RECOMMENDED BOOKS

	BOOK
	AUTHOR
	PUBLISHER

	Computer Vision: A Modern Approach
	David A Forsyth and J Ponce
	Pearson International (Prentice Hall)

ISBN 0131911937
~£25.50

	Image Processing, Analysis and Machine Vision, 3rd Ed.
	Milan Sonka, Vaclav Hlavac and Roger Boyle
	Thomson Learning

ISBN: 9780495244387
~£27.00

	Selected academic papers
	
	


Aims:

The aim of the module is to provide an understanding of the scope, principles, capabilities and applications of vision processing.
Objectives:

On completion of this module the student should be able to:
· Analyse academic papers on Image Analysis and Computer Vision.
· Apply and implement image enhancement algorithms.
· Implement and apply binary and grey-level mathematical morphology algorithms
· Implement algorithms for identifying the boundary of objects in an image.
· Apply motion estimation algorithms
· Develop model-based image interpretation strategies.

· Solve practical image interpretation problems.

Teaching Methods:

19 hrs lectures, 2 hrs drop-in clinics, 2 hrs lab session in 2 x 3 day intensive sessions.  The assignment is a practical exercise with drop in clinics.

Assessment:

An assignment with a written report (100%).

Resit

An assignment with a written report (100%).

Pre-requisites

An understanding of basic probability theory, basic signal processing (such as the discrete Fourier transform), matrix algebra and basic programming.

CORE MODULES

04 24086

Image Analysis and Interpretation

Mr D Pycock and Dr M Spann

Syllabus

Model-Based Image InterpreTation

· Image enhancement using linear and non-linear grey level filters.

· Binary and grey–level morphology for topological filtering and grey-level enhancement.

· Cue detection for edges and corners.

· Segmentation

· Non maximum suppression.

· Active Shape Models, PCA, Eigenvector analysis, appearance models.

· Motion estimation.

CROSS PROGRAMME MODULES

04 23565
Embedded Digital Signal Processing
Mr D Pycock and Dr P Jancovic

Aims and Objectives

RECOMMENDED BOOKS

	BOOK
	AUTHOR
	PUBLISHER

	Embedded Signal Processing with the Micro Signal Architecture
	Woon-Seng Gan,
Sen M. Kuo
	Wiley IEEE Press

ISBN:  0471738417


£41.25 (student price possible)

	Embedded Media Processing
	DJ Katz and R Gentle
	Elsevier (Newnes)

ISBN: 0750679123
£28-£32


Aims:

This module aims to provide:

· Select DSP hardware.

· Design DSP systems that take full advantage of the capability of digital signal processors.

· Interface a wide range of peripherals to digital signal processors.

· Programme systems for digital signal processing.

Objectives:

After completing this course students should:

· Understand digital signal processing hardware architectures.

· Understand when and how to use DSP hardware.

· Program multicore DSP systems.

· Understand and be able to use of specific hardware attributes.

· Be able to interface peripherals to DSP hardware using interfaces such as USB and Ethernet.

· Interface to audio and video codecs.

· Be able to programme a DSP in C/C++ and assembler.

· Be able to develop a DSP system using native code or a real-time operating systems.

· Be able to optimise a DSP for speed of operation and power consumption.

Teaching Methods:

15 hrs lectures, 2 hrs drop in clinics, 2 x 2 hrs lab session in a 3 day intensive session.  Extended lab sessions for assignment work.

Assessment:

Initial assessment is by an unseen written examination of 2 hrs. (50%); answer 3 from 4 questions.  There is also a practical group assignment.  This is assessed by a demonstration and written report (50%).

Resit

2 hour written examination (50%) and coursework (50%) as required.

Pre-requisites:

An understanding of programming, basic signal processing, such as the discrete Fourier Transform and microprocessor system development.

CROSS PROGRAMME MODULES


04 23565
Embedded Digital Signal Processing

Mr D Pycock and Dr P Jancovic

Syllabus

· A discussion of typical DSP applications and the need for a DSP.

· Number representation and operations for fixed point and floating point arithmetic.

· Computer architecture: Von-Neuman, RISC, CISC, Harvard, Super-scalar, super-Harvard.

· Comparison of DSP devices; floating point, fixed point, 16 and 32 bit (ADI, TI, Motorola).

· C/C++ and assembly programming.

· Memory structure configuration, external memory access, basic input and output.

· Multiprocessor programming.

· Interface to audio and video codecs.

· Register structure, instruction pipeline and structure, interrupts, timers.

· Peripheral interfacing, device drivers.  Interfacing using busses selected from: high speed serial (SPORT), USB and Ethernet.

· Real-Time operating systems.

· System design.

· Code optimization.

· Power management.

· Case studies, on selected topics, such as: filtering, noise/echo cancellation, beam forming, data compression & decompression.

CROSS PROGRAMME MODULES

04 22749
Advanced Interactive 3D Design for Virtual Environments and Serious Games
Dr NJ Cooke and Prof RJ Stone

Aims & Objectives

RECOMMENDED BOOKS

	Book
	Author
	Publisher

	Stepping into Virtual Reality: A Practical Approach
	Mario Gutierrez, F Vexo and Daniel Thalmann
	Springer-Verlag London Ltd. 2008

ISBN-10: 1848001169
~£35

	Designing Virtual Reality Systems - The structured approach.
	Gerard Jounghyun Kim
	Springer-Verlag, 2005

ISBN-10: 1852339586 
~£50


Aims:

· Deliver a working knowledge of the components that go into building interactive 3D graphic applications.
· Provide students with the necessary skills to develop such applications.
· Review the basic AI techniques for adding agent-based behaviour.
· Review human-factors guidelines during all phases of the development lifecycle.
Objectives:

On completing the course, students should be able to:

· Create an advanced interactive 3D simulation using an appropriate 3D modeller and games engine. 
· Select and apply agent-based AI strategies to define behaviours in Virtual Reality and 3D games.
· Conduct formal evaluations of interface technologies for training systems and games.
Teaching Methods:

There will be 20 hours of lecture, laboratory classes including online video lectures, and workshops or tutorials. 

Assessment:

An individual assignment assessed by a presentation, 3D model implementation and a conference paper style report of 10,000 words.
A group assignment assessed by a presentation, interactive 3D simulation and a user interface evaluation study.

The individual and group assignments contribute 50% to the final assessment for each student.

Resit

A coursework exercise similar to the individual assignment described above.
Pre-requisites

Some basic experience in programming with a procedural or object-oriented language, such as C, C++, Java, C# or Python is necessary.
A basic understanding of Linear Algebra and experience of using a 3D modelling tool, such as 3dsmax, Sketchup or Blender would be useful but is not essential.
CROSS PROGRAMME MODULES

04 22749
Advanced Interactive 3D Design for Virtual Environments and Serious Games

Dr NJ Cooke and Prof RJ Stone

Syllabus

· Fundamentals of 3D Modelling and Games Engines 
· Introduction to Serious Games

· Introduction to AI in Games

· Introduction to Interactive Technologies

· Human Factors Issues

· Case Study 1 - Aerospace and Defence

· Case Study 2 - Medical / Surgical
· Cade Study 3 - Heritage
13. ASSESSMENT FORMS

13.1 Project

The project mark is composed of:

Conference Style Presentation
  5%

Poster




  5%

Supervisors Assessment

15%

Dissertation (Final Report)

70%

Logbook



  5%

The following forms are representative of the marking scheme and your feedback may not follow this format exactly.
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project presentatION
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Novelty, technical challenge.
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	CONTENT

Structure, illustration, knowledge of previous work, critical analysis, appropriateness of detail
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	The Supervisor and the independent assessor should enter a mark.  The Supervisor is responsible for returning a net mark and a completed form for each student to the Postgraduate Office.

	COMMENTS


Any evidence of plagiarism

Yes

No
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PROJECT poster
(5% of total mark)
	Project Title: ……………………………………...……...…………………………………………

	Student Name: …………………………….………..
	Supervisor: …….
	Assessor: ……….

	Clarity of poster (font size, size of graphics, title clearly shown)
	/ 10

	Technical content of poster

Clear explanation of theory, method, equations and aims.  If appropriate, results and conclusion, also clearly explained
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	Ability to answer questions
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INTERACTIVE DIGITAL MEDIA
PROJECT
 SUPERVISORS ASSESSMENT OF PROGRESS
(15% of total mark)

Student Name:
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Project Title:
...............................…...........……........……………………..……………....

Supervisor:
………………………………………...
Date:
…………..….…….......

	UNDERSTANDING OF PROJECT AIMS
Student’s grasp of the point of the project.
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	AUTONOMY

Student’s ability to think and work independently.
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	ENGINEERING JUDGEMENT

Student’s ability to select an appropriate solution to problems.
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	TECHNICAL COMPETANCE

Student’s progress with the project.
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	EVIDENCE OF SIGNIFICANT MATERIAL OUTCOMES

The student should make demonstration to the supervisor.  Student’s ability to meet the project objectives?
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PROJECT DISSERTATION - (70% of total mark)

Student Name:
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Date:
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Project Title:
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Supervisor:
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Independent Assessor:
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Structure of report, presentation, spelling & grammar.
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	TECHNICAL CONTENT
Literature survey & background knowledge.  Technical achievement in analysis, design, software development, construction and experimental work as appropriate.
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	Academic achievement in analysis, theoretical development, application of existing theories and methods, as appropriate.
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	ENGINEERING JUDGEMENT
Skill shown in selecting information, validating it and applying it in the context of the overall objective and constraints, including originality and innovation.
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14. APPENDIX

14.1 General Ethical Questionnaire for all Students

School of Electronic, Electrical and Computer Engineering
UNIVERSITY OF BIRMINGHAM
GENERAL ETHICAL QUESTIONNAIRE FOR All STUDENTS
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	Will the research project involve humans as participants of the research (with or without their knowledge or consent at the time)? This will include any survey, interview or questionnaire that human participants may be asked to complete at any stage as the main part of the project or in the evaluation of the results/deliverables of the project. It will also include any testing of devices, software and other deliverables, which may arise as a result of a project and involves human participants other than the student undertaking the project. 
	YES
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	Are the results of the research project likely to expose any person to physical or psychological harm? (Note, before starting the project you will need to complete a risk assessment in all cases)
	Yes

No

	Will you have access to personal information that allows you to identify individuals, or to corporate or company confidential information (that is not covered by confidentiality terms within an agreement or by a separate confidentiality agreement)?


	Yes

No

	Does the research project present a significant risk to the environment or society?
	Yes

No

	Are there any ethical issues raised by this research project that in the opinion of your supervisor require further ethical review?
	Yes

No


If you answer NO to all the above questions, further ethical review is not necessary. You should have this form available at the bench inspections and include it in your final report.

If you have answered YES to any of the questions, you need to complete a full ethical review form and submit it for review before the beginning the relevant part of your research. If you do not apply for ethical review, it will not be possible for the affected parts of your project to be given a mark.  The final deadline for submitting this form is given in Section 2 of the handbook. Forms submitted after this date will not be reviewed. 
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