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The course information as follows may be subject to change, either during the session because of unforeseen
circumstances, or following review of the course at the end of the session. Queries about the course should be
directed to the course instructor.
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This course, SDM224 “Fundamentals of Systems Engineering”, introduces the main concepts and
techniques in the establishment and operation of a system. It aims to develop students' ability to use system
thoughts and methods to address complex problems. Students will first learn the classification of systems
and the development of system engineering, study the main principles and methodologies of system
engineering, and understand the application value of the system engineering. System design exists in each
stage of the development and maintenance of a system, while the system analysis is the basis of system
design. Therefore, this course will also introduce the basic procedures of system analysis and design and
presents some commonly used system evaluation methods, such as the basic benefit method and the
cluster analysis method. Project management is an essential element in the development of a system, and
the basic steps, implementation skills and precautions in the project management will be introduced in this
course. Meanwhile, students will also learn the widely used techniques in system modeling and simulation,
such as the mathematical simulation and the computer simulation. System evaluation and prediction can
provide a scientific basis for the planning and management of a system. This course will introduce the
commonly used methods in the system evaluation and prediction. In addition, students will also learn the
knowledge about the system decision-making and optimization. Currently, as the system is gradually
becoming more complex, large-scale, and multi-objective, traditional optimization techniques are becoming
increasingly overwhelmed. Therefore, this course will also introduce some advanced intelligent optimization
and decision-making techniques.
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By the end of this course, students should have mastered the following abilities:

» Be familiar with the general principles and methodology of the system engineering.
» Be familiar with the basic procedures of the system design and optimization.

» Be familiar with project management and be able to conduct a successful project management in a
system or project development.
Be about to conduct a system modelling and simulation.

Be familiar with the common decision-making and optimization skills
Be able to use generally used intelligent optimization algorithms

Be able to develop a system and manage it using the learned prediction, evaluation, optimization and
decision-making skills.
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Course Contents (in Parts/Chapters/Sections/Weeks. Please notify name of instructor for course section(s), if
this is a team teaching or module course.)

Course Schedule
In-class Out of class
Week
Lecture Title Hour Tutorial / Lab Practice Hour
R4 TFE(SE) T 18!
1IREEN 2
2.SE m5E X 1.LL SE 77 R [ 15— A< 45
3.SE s 2.MATLAB %7t #2572 2RIl 25
1 Introduction to System 2 1, Quickly read a book in the SE way 2
Engineering (SE): 2, Training of MATLAB-Basic coding
1, course introduction principles
2, the definition of SE
3, the history of SE
ZH RS
ﬁgggﬁg 145N E EE R SE T AT Tk
2. 3B IHHAE it B O 42
3'%;“@%* 2.MATLAB Jfitt pf $ 1| 5
2 SN 2 1, What do think you can be 2
Concept to System: . ; >
1, Classifications of systems |mproygd (EETEE & EIE engineer:
" 2, Training of MATLAB-Basic
2, Chara.ct(.erlstlcs of systems T
3, Description of a system
G A
152G 4 A 8 DY A B -
2RI BRI B B 6 3 1.E 50 H 19 B AR
3. LG TR 2. EI0H B
System Life Cycle: 3.MATLAB iit 543 #r ik
3 1, the four phases of the system 2 1, The objectives of the main project 2
life cycle 2, The schedule of the main project
2, Activities in Acquisition phase 2, Training of MATLAB-Statistics and
and Utilization phase analysis
3, System developmental
approaches
SE 3 i:
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4. 2GS Tl 1, The top-down approach practice in
SE topics: the main project
1, Top-down approach 2, Describe the concerns about the
2, Requirement engineering life-cycle in the main project
3, Life-cycle focus
4, System optimization and
balance
i ok LR 1S T H 75K
1. 75 KA 2.1 R 46
2.7 KIS UE 3. T H PR
5 3.7 R 1, Collect the requirements of the
Requirement engineering: main project
1, Requirement generation 2, Define the scope of the system
2, Requirement validation 3, Build trace matrix of the main
3, Requirement management project
WSt
A 58 b 55 75 SR ER
2.1 78 ) A DG 7R SRR EESR 134T R Gl o
SEART K 2.f&H R G TR AL U H(SYRS)
6 Concept Des'Sni 1, conduct the system synthesis
1, Define Business Needs and 2, draft the SyRS
Requirements ’
2, Define Stakeholder Needs and
Requirements
3, Define System Requirements
Fa Bt
1583 Mk 55 i SRAER
2. 5 S SR AE AR
3./ R M A 73 fid 1347 R
Concept Design: 2.52% SyRS
7 1, Finalize Business Needs and 1, conduct Requirement review
Requirements i
2, Establish Requirements 2, refine the SyRS
Framework
3, Requirements Analysis and
Allocation
8 SyRS VR iR H— 5% SyRS
Presentation on SyRS Further refine the SyRS
HAth SE 3% 5h:
RV
;gﬁggF RGBT P 43R 2
Sy - 2.9k PP TR
g | SHMARLE 3 I AHIHA (VAV) il
1 Detailed Design. 1, Development plan of the system
’ . . with detailed schedule
2, Construction and Production 2, Progressively review plan
3, Utilization Phase and 3’ V&Y bl
: , plan
Retirement
T H &
AP AR Lot
itk 2.3 FEVF R RS
2.5 H 1K it e
10| 35m RS ) fﬂgﬂﬁﬁiﬂ
4'%@?}%%@&% 2, Progress review report
S.IUH PP 3, Test and validation report
Project Management
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1,what is project management
2,project planning
3,communication skills and
leadership
4 time management risk control
5, project review
R G TP AG
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SystemlPredlcatlon and 3. 8] U5 43 BT T30 Sz
1 Evaluation L 1, Progress review report
1, qqar]tltatlve and qualitative 2, Test and validation report
prediction 3, Practices of regression analysis
2, the overview of system prediction
evaluation
3, regression analysis prediction
6, hierarchical comprehensive
evaluation
MALFI
1. R G E 1k PR E R
2 LMK 2. AR AN 17 5
12 Optimization and Decision- 3L MERAI 7 S
making 1, Progress review report
1, the overview of system 2, Test and validation report
optimization 3, Practices of LP methods
2, linear programming
Al Al ke 55
1R 1P H RS
yactin 2
13 Optimization and Decision- S I 0l
) 1, Progress review report
mgklng . 2, Test and validation report
1 mteger programming 3, Practices of LIP methods
2, cutting edge method
3, branch and bound method
1 BEEE T H AR &
BREMALEIE 2. M AN E R 15
14 18 R L 3.8 R S s
Intelligent optimization Algorithms 1, Progress review report
1, heuristic algorithms 2, Test and validation report
3, Practices of heuristic algorithms
1k PR E R
2 AE AR AR
15 PRAE [l it 3./51T SyRS
Review of the course 1, Progress review report
2, Validation and verification report
3, Modified SyRS
I B %
16 A ARER &R E
Final presentation User feedback
Final report
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Textbook:
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R.I. Faulconbridge and M.J. Ryan, "Introduction to Systems Engineering", Argos Press, Canberra, 2015.

RAE V{5 ASSESSMENT
Type of Assessment Time % of final Penalty Notes
Assessment score
Class Week 1-16 08 NIL To assess students’ grasp of
Performance coursework knowledge.
Assignments Week 1-16 28 NIL Lab assignments
Mid-term . Week 8 8 NIL Presentation about the SyRS
Presentation
Final Presentation Week 16 21 NIL Presentation about the design and

management of a system

Final Report Week 16 15 NIL Semester-long project

iE43 75 X GRADING SYSTEM

VA, +=%% 5% Letter Grading
OB. Z&ics# GEI/AEIL) Pass/Fail Grading

2 REVIEW AND APPROVAL
ARERE LU TFRENZRSHGET

This Course has been approved by the following person or committee of authority




