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1. Staff contact details 
 
Contact details and consultation times for course convenor  
 
Name : Dr Ngai Ming Kwok  
Office locat io n:   Room 501C, Building J17  
Tel: (02) 938 5 6091 
Email: nmw k ok@unsw.edu.au    
Moodle: https://moodl e.telt.unsw.edu.au/logd
( )T.60 T(qdex)4(w).phpdu.au

mailto:nmwkok@unsw.edu.au
https://moodle.telt.unsw.edu.au/login/index.php
https://moodle.telt.unsw.edu.au/login/index.php
https://moodle.telt.unsw.edu.au/login/index.php
https://www.engineering.unsw.edu.au/mechanical-engineering
https://www.engineering.unsw.edu.au/mechanical-engineering/student-resources/course-outlines
https://eng-intranet.unsw.edu.au/mech-engineering/coursework_students/SitePages/Home.aspx
https://www.facebook.com/UNSWMechENG/
http://www.handbook.unsw.edu.au/current/index.html
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Contact hours  
 
 Day Time Location  

Lectures Wednesda y  

http://timetable.unsw.edu.au/2018/MTRN4030.html
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After succ e ssful l y compl e t i n g this cours e, you shoul d be able to: 
 

Learning Outcome 
EA Stage 1 
Competencies  

1. 
Master the theory and conc ept of opti mi s a t i o n  techni q u e s 
t o engi n e e rin g syste ms des i gn, and to criti c al l y eval u a t e 
and appl y for spec ific engi n e e ri n g probl e ms.  

PE1.1, PE1.2 

2. 

Understan d the essen c es of clas s ic al opti mi s a t i on 
methods, and metaheuri s t i c opti mi s at i o n algori thms. 
These includ e uncon s t ra i n e d and cons tra i n e d 
opti mi s a t i o ns, agent based and nature inspi re d 
appro a ches.  

PE1.1, PE1.2 

3. 

Apply nume ri c a l techni qu e s to compl e t e the design of 
engine e ri n g syste ms for opti mu m performa n c e s. 
Discharge opti mi s a t i o n knowl e d g e in the desi gn s for 
mechani c a l, manuf ac t u ri n g and robot i c syste ms.  

PE2.1, PE2.2 

4. 

Develop comput e r progra ms to impl e me n t and anal ys e 
opti mi s a t i o n appro a ches in the engi ne e ri n g context. 
Apply learne d progra mm i n g skil l s to devel o p comput e r 
progra ms for opti mi s a t i on. 

PE2.1, PE2.2 

 
 

4. Teaching strategies 
 
Lectures in the cours e are des i gn e d to cover the termi n o l o g y, core conc ept s and theorie s in 
the opti mu m des i gn of engine e ri n g syste ms . They do not simpl y reitera t e the texts, but buil d 
on the lecture topi c s using exampl e s to show how the theory is appl i e d in prac ti c e and the 
detai l s of when, where and how it shoul d be appli e d. 
 
The work in labora t o ry exerc i s e s invol ve s self-direc t e d work, in being theoret i c a l l y sound in 
the desi gn of your opti mi s a t i o n algorithms. It also allows you to integra t e y our theoret i ca l 
bas i c s into the cons tru c ti o n of comput e r progra ms to solve opti mi s a t i o n probl e ms. 
 
Lectures and labora t o r y exerc i s e s are support e d by current scient ific publi c a t i o n s as a 
means to let you expl ore the devel o p me n t in the field of engine e ri n g opti mi s a t i o n. Thus, 
literat u re readi n g s and pre -labora t o r y prepara t i o n s are strong l y rec om me n d e d. 
 

5. Course schedule 
 
Week Topic  Location  Suggested Readings  
1 
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Week Topic  Location  Suggested Readings  
2 Mathemati c a l 

founda t i o n s : 
Review: different i a l 
equat i o n s , matri x 
algebra 

UNSW Busines s 
School 232  
(K-E12-232) 

Lecture handou t s  

3 Classic al 
opti mi s a t i o n –  1: 

–
a l g e b r a

–
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Laboratory exerc i s e s are schedul e d as below. There are four  exerc i s e s and two labora t o r y 
report s requi re d. Instruc ti o n s can be found in Moodle, and i ndi vi d u a l report s are to be 
submi tt e d onli n e in Moodle. The due dates for the report s are given in the Assess men t 
overvi e w ta bl e.  
 

Date Topic  Location  Demonstration/  
Lab Content  

Suggested 
Readings  

Week 2  
 

Matlab 
progra mmi n g 
revi e w  

Ainsworth 
Building 
203 (K-J17-
203) 

Matlab 
progra mmi n g 
techni q u e s  

Laborato ry 
instru c t i o n  sheet  

Week 3  
 

Matlab based 
opti mi s a t i o n  
progra mmi n g  

Ainsworth 
Building 
203 (K-J17-
203) 

Optimis at i o n 
tool b o x, 
graphic al 
vis ual i s a t i o n  

Laborato ry 
instru c t i o n sheet  

Week 4  
 

Classic al 
opti mi s a t i o n  –  A1  
 

Ainsworth 
Building 
203 (K-J17-
203) 

Unconstra i ne d, 
cons tra i n e d, 
gradi e n t-based 
opti mi s a t i o n , 
linear 
progra mmi n g  

Laborato ry 
instru c t i o n sheet  

Week 5  
 

Classic al 
opti mi s a t i o n  –  A2  
 

Ainsworth 
Building 
203 (K-J17-
203) 

Simplex 
method, 
Lagrange 
multi pl i e r, -t -1.322 Td
(203)Tj
0 Tc 0 Tw ())T1.322 TD
[(mct[0q[(mct[1 T28 -h203)Tg )75Tj
.6(amTg )75Tj
.6(amTg )7mct[0q[(mct[1 T28 -h203)Tg 
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Date Topic  Location  Demonstration/  
Lab Content  

Suggested 
Readings  

Week 10  
 

Metaheuri s t i c s 
opti mi s a t i o n  –  1 

Ainsworth 
Building 
203 (K-J17-
203) 

Harmon y 
search, firefly 
algori thm  

Laboratory 
instru c t i o n sheet  

Week 11  
 

Metaheuri s t i c s 
opti mi s a t i o n  –  2 

Ainsworth 
Building 
203 (K-J17-
203) 

Weighted sum, 
utili t y func ti on s, 
Pareto front  

Laboratory 
instru c t i o n sheet  

Week 12  
 

Metaheuri s t i c s 
opti mi s a t i o n  –  3 

Ainsworth 
Building 
203 (K-J17-
203) 

Weighted sum, 
utili t y func ti on s, 
Pareto front  

Laboratory 
instru c t i o n sheet  

Week 13  
 

Review  Ainsworth 
Building 
203 (K-J17-
203) 

Review: 
laborat o ry 
exerc i s e s  

Laborato ry 
instru c t i o n sheet  

 f w  ( - ) T j 
 E T 
 q 
 2 4 7 . a < / M 1 8 . 9  2  r e 
 W h 1 2 4 7 . 0 0 1  T c T j 
 E T 
 E M C  
 / P  < < / 
 E M C  
 / P  < < / M C I D  7 4  > > B 0 . 4 8 1  6 . 4 8  r e 
 f 
 1 4 8 . 8  5 6 3 . 8 2  9 8  ( - ) T j 
 E T 
 q 
 2 4 7 . a < / M 1 8 . 6 3 . 8 2  9 8  ( - E . 4 8  0 . 4 8  r e 
 f 0  > > r e 
 f 
 1 4 - 1 ( d i ) - 1 ( n g  ) ] T J 
 T * 
 3 f 
 1 4 - 1 ( d i ) - 1 3 . 0 2  5 0 . 5 8  . 0 0 1  T c  1 0 . P  ) T j 
 E M 9 1 4 . 3  5 8 . 1 4  r e 
 W  n 
 B T 
 0 . 0 0 r e 
 f 
 1 4 8 . 3 2  6 2 2 . 5 1  T c  1 c r e 
 f 0  > > r e 
 f 
 1 4 - 1 ( d i ) - 1 ( n g  ) ] T J 
 T * 
 3 f 
 1 4 - 1 ( d i ) - 1 3 . 0 2  5 0 . 5 8  . 0 0 1  T c  1 0 . P  
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6. Assessment 
 
Assessment overview  
 

Assessment  Length  Weight  
Learning 
outcomes 
assessed  

Assessment 
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Assignments 
 
Presentation 
 
All submi s s io n s are expec t e d to be neat and clearl y set out. Your resul t s are the pinna c l e of 
all your hard work  and shoul d be treate d with due respe c t. Presenti n g res ul t s  clearl y gives 
the mark er the best chanc e of unders t a n d i n g your method; even if the numeri c a l resul t s are 
incorre c t.  
 
Submission 
 
Work submi tt e d late without an approve d exten s i o n by the cours e coord in a t o r or deleg a t e d 
authori t y is subj
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For further informa t i o n on exams, pleas e see the Exams  secti o n on the intran e t.  
 
Calculators 
 

https://eng-intranet.unsw.edu.au/mech-engineering/coursework_students/SitePages/Exams.aspx
https://student.unsw.edu.au/exam-approved-calculators-and-computers
https://eng-intranet.unsw.edu.au/mech-engineering/coursework_students/SitePages/Special%20Consideration.aspx
https://student.unsw.edu.au/special-consideration
http://ap01.alma.exlibrisgroup.com/view/uresolver/61UNSW_INST/openurl?ctx_enc=info:ofi/enc:UTF-8&ctx_id=10_1&ctx_tim=2015-07-07T13%3A07%3A58IST&ctx_ver=Z39.88-2004&url_ctx_fmt=info:ofi/fmt:kev:mtx:ctx&url_ver=Z39.88-2004&rfr_id=info:sid/primo.exlibrisgroup.com-UNSW_ALMA&req_id=&rft_dat=ie=61UNSW_INST:51164805850001731,language=eng,view=UNSWS&svc_dat=viewit&u.ignore_date_coverage=true
http://primoa.library.unsw.edu.au/primo_library/libweb/action/search.do?vl(freeText0)=P.+Venkataraman&vl(208501332UI0)=creator&vl(348919074UI1)=all_items&fn=search&tab=default_tab&mode=Basic&vid=UNSWS&scp.scps=scope%3a(UNSW_DigiTool_ALMA)%2cscope%3a(UNSWorks_ALMA)%2cscope%3a(UNSW_ALMA)%2cprimo_central_multiple_fe
http://ieeexplore.ieee.org/Xplore/home.jsp
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Other Resources 

 
If you wish to expl ore any of the lecture topi cs in more depth, then other res ourc e s are 
avai l a b l e and ass i s ta n c e may be obt ai n e d from the UNSW Library.  
 
UNSW Libra ry webs i t e: https://www.library.unsw.edu.au/  
Moodle: https://moodl e.telt.unsw.edu.au/logi n/index.php   
 

8. Course evaluation and development 
 
Feedbac k on the cours e is gathere d peri o d i c a ll y using vari o u s means, includ i n g the UNSW 
myExperien c e proc e ss, informal disc u s s i o n in the final clas s for the course, and the School’ s 
Student/Staff meeti n g s. Your feedba c k is taken seri o u s l y, and conti n u a l im prove me n t s are 
made to the cours e bas ed, in part, on such feedba c k.  
 
In this course, recent improve me n t s res ul t i n g from student feedb a c k incl ud e the hands -on 
exerc i s e s integra t e d with prac ti c a l appl i c a t i o n of the theoret i ca l knowl e d ge.  
 

9. Academic honesty and plagiarism 
 
UNSW has an ongoi n g commi t me n t to fosteri n g a culture of learni n g informe d by aca de mi c 

https://www.library.unsw.edu.au/
https://moodle.telt.unsw.edu.au/login/index.php
https://student.unsw.edu.au/plagiarism


http://www.gs.unsw.edu.au/policy/documents/studentmisconductprocedures.pdf
https://eng-intranet.unsw.edu.au/mech-engineering/policies_forms/SitePages/Home.aspx
https://eng-intranet.unsw.edu.au/mech-engineering/coursework_students/SitePages/Attendance.aspx
https://www.it.unsw.edu.au/students/email/
https://eng-intranet.unsw.edu.au/mech-engineering/coursework_students/SitePages/ITassistance.aspx
https://eng-intranet.unsw.edu.au/mech-engineering/coursework_students/SitePages/Home.aspx
https://student.unsw.edu.au/exams
https://student.unsw.edu.au/exam-approved-calculators-and-computers
https://student.unsw.edu.au/plagiarism
https://student.unsw.edu.au/disability
https://eng-intranet.unsw.edu.au/mech-engineering/whs/SitePages/Home.aspx
https://eng-intranet.unsw.edu.au/mech-engineering/coursework_students/SitePages/Student%20Support%20Services.aspx
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11. Appendix A: Engineers Australia (EA) Competencies 
Stage 1 Competencies for Professional Engineers 

 
 Program Intended Learning Outcomes 

P
E

1:
 K

no
w

le
dg

e 
an

d 
S

ki
ll 

B
as

e 

PE1.1 Comprehens i ve, theory -based unders t a nd i n g of underp i n n i n g 
fundame n t a l s  
PE1.2 Conceptu a l unders t a n d i n g of underp i n n i ng maths, analys i s, 
stati s t ic s, comput i n g 
PE1.3 In-depth unders t an d i n g of spec i a l is t bodi es of knowl e dg e 

PE1.4 Discernme n t of knowl e d g e devel o p me n t and research direc t i o n s  

PE1.5 Knowledg e of engine e ri n g desi gn prac t i ce  

PE1.6 Understan d i n g of scope, princi p l e s, norms, account a b il i t i e s of 
susta i n a b le engi n e e ri n g prac t i c e  

P
E

2:
 E

ng
in

ee
rin

g 
A

pp
lic

at
io

n 
A

bi
lit

y 

PE2.1 Applic at i o n of establ i shed engi n e e ri n g methods to compl e x probl e m 
solvi n g 

PE2.2 Fluent appl i c a ti o n of engine e r in g techni q ue s, tools and resourc e s  

PE2.3 Applic at i o n of syste ma t i c engin e e r i n g synthes i s and des i gn 
proc e s s e s  

PE2.4 Applic at i o n of syste ma t i c appro a ches to the condu c t and 
manag e me n t of engine e ri n g proj e c ts  

P
E

3:
 P

ro
fe

ss
io

na
l 

an
d 

P
er

so
na

l 
A

ttr
ib

ut
es

 

PE3.1 Ethical condu c t and profes s i on a l acc ounta b i l i t y  

PE3.2 Effective oral and writte n commun i c a t i o n (profes s i o n a l and lay 
domai n s)  

PE3.3 Creat ive, innovat i ve and pro -active demean o u r  

PE3.4 Profess i o n a l use and manag e me n t of informat i o n 

PE3.5 Orderly manag e m e n t of self, and profes s i on a l condu c t  

PE3.6 Effective team me mbership and team leadership  
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