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Automation and Computer-Aided Engineering

Course Description

(Unless otherwi s specified, dl are3-unitterm courses of three hoursof |ectureand one hour
of tutorial per week.)

*ACE 1020
Computer-Aided Drafting and Desgn

ACE 1030

Badc Electronics

1st term

Linear circuit theory. DC and AC analysis. Circuit models of diodesand BJT trangstors.
Digitd drcuits. Op-Amps. Feedback principle Circuit design usingIC’ s.

ACE 1100

Staticsand Dynamics

2nd term

Force and moment vectors Free-body diagrams. Equati ons of equilibrium. Fiction. Moments
of inertia. Kinematics of particles. Newton’ s second |aw. Energy and momentum methods
of particles. Kinematics of rigid bodies Dynamics of rigid bodies. Energy and momentum
methods for rigid bodies.

ACE 1880

Engineering Practice

2nd term

This courseformally introduces engineering asa profession to the students. Thebad ctopics
include: introduction to engineering profession; engineering ethics; laws for engineers,
professional engineersregistration; environment protection; indudrial hedth and safety;
introduction to engineering economics standards and 1SO9000. Invited | ectures given by
professional assodations in Hong Kong. (Not for studentswho have taken ELE 2860 or
2880.)

* ACE 2020
Product Design

ACE 2030

Introduction to Control Systems

1st term

Linear approximation of engineering systems. Laplace transform. Transfer function and
block diagram representati on. Characteri stics of feedback systems Performance gecifications.
Routh-Hurwitz stability criterion. Root locus design. Frequency response design. Nyquist
criterion. Introduction to state space models. Utilization of computer-aided analysisand
design software. (Not for students who have taken ELE 2240.)

ACE 2050

Engineering Computer Graphics

1st term

Elements of interective computer graphics. M athematica basesand manipulation of curves
and surfaces Introduction to geometri c and solid modé ling. Di lay techniques Applications
inindustries.

* Cour ses dfferedin 2001-02 and before.



2 Full-time Under gr aduate Programmes of Study

ACE 2060

Manufacturing Technology

2nd term

Overview of manufacturing engineering. Engineering materials. Metal forming processes.
M achining processes. Hadicinjection molding processes. Assembly. Hands-on experiments/
projects.

ACE 2070

Fundamental s of Machine Intelligence

2nd term

Data structures sorting and searching. Know edge repreentaion: sategpace; logicd statements
rul es; connectioni am. Discrete problem solving by gate space search. Deducti on by resol ution
in predicate logic. Inferenceby ruled-based sysems. M appings by networks. Principles of
learning. Application examples.

ACE 2110

Signd Processing

1st or 2nd term

Overviewof signalsand systems. Fourier transform. Sampling theorem. The z-transform.
Discrete Fourier transform. Introduction to analysisand design of filters.

ACE 2120

Computational Mechanics

1st or 2nd term

Linear elasticity. Loading and deformation. Sress and grain. Constitutive equations. Finite
dement modelling. Maerid properti es. Shape functions. Boundary conditions Sressandysis.
Implementation of finiteelement method. Applicationsin engineering design. Prerequidte:
ACE 1100 or itsequivdent.

ACE 2800
Laboratory |
2U; 4Lab,; 1stterm

ACE 2810
Laboratory I
2U; 4 Lab.; 2nd term

ACE 3010

Modern Control Systems Analysisand Desgn

1st or 2nd term

Continuousand discrete domain state space representations: transition matrix; stability;
controllability and observability; pole placement controll er; state esimator. Emulation designs.
Discrete design. Case studies.

ACE 3030

Introductionto Robatics

1st or 2nd term

Robot clasgfication and specification. Coordinate frames and homogeneoustransommations.
Denavit-Hartenberg notation. Forward and inverse kinemetics. Differentid motion. Jacobians
and gatics Singul arity. Workspace analysis. Actuators sensors, and end-effectors. Trajectory
generation. Introduction to robot motion planning.
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ACE 3040

Computer-Integrated M anufacturing

1st or 2nd term

Concurrent engineering. Computer- ntegrated-manufacturing modd s and concepts. Rapid
prototyping. Computer-ai ded-manufacturing. Control of manufacturing systems: numerical
control and computer numerical control; programmablelogic controller; computer-ai ded
process planning and manufacturing scheduling; qudity assurance. Hands-on experiments/
projects.

ACE 3050

Computational and Optimization Methods

1st or 2nd term

Numericd sol utions tolinear and nonlinear equations. Computati ond linear algebra. Numeri cal
differentiation and integration. Numerical methods for differential equations. Linear and
nonlinear programming. Dynamic programming. Prerequisite: ERG2014 and 2015.

ACE 3100

MachineVision and Image Processing

1st or 2nd term

Imaging models. Image acquisition. Statistical operations. Spatial operations and
transformations. Segmentation and edge detection. M orphological and area operations. Finding
2-D basi c shapes. Scene labd ling. Introduction to 3-D shapefrom: stereo, motion, boundary,
shading, and texture. Active range sensing. Exampl eapplications.

ACE 3120

Geometric Modelling

1st or 2nd term

Curvesand surfacesdesign: de Cageljau dgorithm; subdivision; degree elevation; parametric
and geometric continuity; intersection, trimming, blending and fillets. Solid modelling:
representation schemes Boolean operations. Parametric and feature-based design.

ACE 3130

Robat Dynamics and Control

1st or 2nd term

Robot dynamics. Position control: computer-torque control; PD-plus-gravity controller;
Cartesian space control. Force control: natural and atificial constraints; hybrid position
force control; impedance control. Dexterity and redundancy: manipulability measureand
ellipsoid; dynamic mani pul ahility; kinematic redundancy; optimal configuration and motion
planning.

ACE 3140

Optimal and Robust Control

1st or 2nd term

Constrained optimization. Lagrange multipliers. Linear quadratic regul aor for discreteand
continuoustime sygems Steady-gae and suboptima control . Lygpunov and Riccati equations.
Tracking problem. Robustnessand multivariabl e frequency domain analysis Singular value
plats. Introduction to linear quadratic Gaussian and |oop-transfer recovery design.

ACE 3160

Simulation and Interface

1st or 2nd term

Human perceptud system. Interfacetechnol ogies sensors input and output devi ces protocols;
common inteface paradigms. Human-machine interaction: tel eoperation; forcereflecting
systems haptic interfaces.
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ACE 3180

MachinelIntdligence and Applications

1st or 2nd term

Theemerging technologies of intelligent systems. Topicsinclude neural networks; fuzzy
logic; Smulaed annealing; genetic algorithms; and their gpplicationsto control, robotics,
automation, manufacturing, and transportation systems.

ACE 3190

Senorsand Actuaors

1st or 2nd term

Introduction to i nstrumentati on systems. M eassurement fundamentds. M odelling of physical
systems. Signal conditioning. Data acquisition. Sensors. Actuators. Interface electronics.
Integrated sensors-actuators. Applications in automation.

ACE 3200

Micro and Nano Electro Mechanical Systems

1st or 2nd term

Introduction to MEM SNEMS devices Micro/Nano fabrication techniques MEMSNEM S
design methodology. Maerialsfor MEM SINEM S. Dominant physical phenomena in the
Micro/Nano worlds. Micro/Nano manipul ations. Experimental methods for Micro/Nano
devices. Applications for MEM SNEM S.

ACE 3210

Nonlinear Systems and Control

1st or 2nd term

Ordinary differential equation description of nonlinear state space systems. Phase plane
analysis Lineari zation. Conceptsof stebility. Lygpunov theory. LaSdletheory. Limit cycles.
Feedback lineari zation. Sliding mode control. Backstepping.

ACE 3220

Smart Materialsand Sructures

1st or 2nd term

Overview of amart maerial stechnol ogy. Characteri gi csof amart materi d ssuch aspiezoelectric
materials magnetorheol ogical fluids, and shape memory alloys. Smart actuatorsand sensors.
Structural mode ling and design. Dynamicsand control for amart structures. Integrated system
analysis Applicationsin buildings, indugtries, and biomedicine.

ACE 3910

Thesis |

3 U; 1st term

Thefinal-year project in thefirst term of the third year of attendance.

ACE 3920

Thesis I

3U; 2nd term

The final-year proj ect in the second term of the third y ear of attendance. Prerequisite:
ACE 3910. (Graduation Project asprescribed by ACE 3910/3920 will carry a separate weight
of 10%in honours classification in Automation and Computer-Aided Engineering.)
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Study Scheme

Major Programme

There are two streams of specialization: Automation and Computer-Aided Engineering.
Studentshave to takethe same required courses. They may select certain dective courses
as prescribed to specialize in one of the two sreams, or arbitrarily select different elective
coursesnot specalizing in any of the two streams. A student who doesnot wish to specialize
inany of the two streamsshould foll ow the advi ce of the academic advi sersof the Department
on choosing the ten el ective courses.

A. Applicable to students admitted in 2003-04 and ther eafter

Students are required to complete a minimum of 78 units of M gjor courses as follows
(Please see Notes 1-3):

@) Required Courses: 48 units
ACE 1030, 1100, 1880, 2030, 2060, 2070, 2800, 2810,
3910, 3920, CSC 1110,ELT 1111, ERG 2014, 2015,
3820%, IDE 1020 and SEG2470*
Graduation Project as prescribed by ACE 3910/3920
will carry a separate weight of 10% in theassessment
for degreeclasdfication.
(ii)  Ten Hective Coursesfrom Group A, B and C: 30 units
Group A: ERG2020,ACE 2110, 3010, 3030and 3190
Group B: ACE 2050, 2120, 3160, IDE 2020* and
CSC 2520*
Group C:  ACE 3040, 3050, 3100, 3120, 3130, 3140,
3180, 3200, 3210, 3220, CSC 3170%,
ELE 3230% 42307 IDE 2040%, 30207,
3030%, |EG 33107, 4180, SEG 2440%, 3450*,
3490*, 3500 and 3530*

Total: 78 units
Plusthree weeks of industrial training in the summer after their first year of attendance.
Streams of Specialization

(@  Automation Stream
Students choosing automation gream should take, anong the ten elective courses,
fivecoursesfrom Group A and five courses from Group B and Group C.

(b) Computer-Aided Engineering Stream
Students choosing computer-ai ded engineering gream should take, among theten
elective courses, five courses from Group B and five coursesfrom Group A and Group
C.

B. Applicable to students admitted in 2001-02 and 2002-03

Students are required to complete a minimum of 78 units of M gjor courses as follows
(Please see Notes 1-3):

@) Required Courses: 48 units
ACE 1030, 1100, 1880, 2030, 2070, 2800, 2810, 3040,
3100, 3910, 3920, CSC 1110, ELT 1111, ERG 2014,
2015, 3820% and SEG 2470*
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Graduation Project as prescribed by ACE 3910/3920
will carry a separate weight of 10% in theassessment
for honours dassificaion.

(ii)  Ten Hective Coursesfrom Group A, B and C:

Group A: ERG2020, ACE 2110, 3010, 3030 and 3190
GroupB: ACE 2050, 3160, IDE 1020 (or ACE 1020°),
2020% and CSC 2520*
GroupC: ACE 2060, 2120, 3050, 3120, 3130, 3140,
3180, 3200, 3210, 3220, CSC 3170% ELE
32307, 4230% IDE 20407, 3020%, 3030%, IEG
3310% 41807, SEG 2440%, 3450%, 3490%, 3500%
and 3530*

Total :

30 units

78 units

Plusthree weeks of industrial training in the summer after their first year of attendance.

Streams of Specialization

(@  Automation Stream
Students choosing automation sream should take, anong the ten el ective courses,

fivecourses from Group A and five courses from Group B and Group C.

(b)  Computer-Aided Engineering Stream
Students choosing computer-ai ded engineering sream should take, among theten
elective courses, five courses from Group B and five coursesfrom Group A and Group

C.

Recommended Cour se Pattern (Automation Stream)

I. Applicable to students admitted in 2003-04 and ther eafter

Tem1l Units Term2 Units Tem3 Units

Generd Education 3 Generd Education 3 Generd Education 3

Physicd Educaion 1 Physicd Educaion 1 ACE2030 3

ACE 1080 3 ACE 1100 3 ACE2800 2

CSC1110 3 ACE 1830 3 SEG 2470 3

IDE 1020 3 ELT 1111 3 1Magor Elective

ERG 2014 3 ERG 2015 3 (Group A):

1 Mgor Elective ACE 2110 3
(Group A): 1Mgor Elective 3
ERG 2020 3 (GrowpBor C)

19 16 17

Term4 Units Term5 Units Tem®6 Units

Generd Educaion 3 ACE3910 3 ACE 3920 3

ACE 2060 3 2Major Eledives 1Mgor Eledive

ACE 2070 3 (Grawp A): (GraupA):

ACE 2810 2 ACE 3010 3 ACE 3190 3

ERG 3820 2 ACE3030 3 2 Mgor Hectives 6

1 Magor Elective 3 1 Mgjor Hective 3 (Growp Bar C)

(GrowpBor C) (GroupBor C) Free Hective 2

Free Hective 2 Free Hective 3

18 15 14

D Applicable o students admittedin 2001-02.
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Applicabletostudents admitted in 2001-02 and 2002-03

Term1l Units Tem2 Units Term3 Units
Generd Educaion 3 Generd Education 3 Generd Education 3
Physicd Education 1 Physicd Education 1 ACE2030 3
ACE 1030 3 ACE1100 3 ACE 2800 2
CsSC1110 3 ACE 180 3 SEG 2470 3
ERG 2014 3 ELT 1111 3 1Mgor Elective
1Major Elective: ERG 2015 3 (Group A):
(GrowpA) ACE 2110 3
ERG 2020 3 1Mgor Elective 3
(GroupB orC)
16 16 17
Term4 Units Term5 Units Term6 Units
Generd Education 3 ACE3910 3 ACE3040 3
ACE 2070 3 2 Mgor Eledives ACE 3100 3
ACE 2810 2 (Growp A): ACE 3920 3
ERG 3820 2 ACE 3010 3 1M3gor Elegive
1 Magjor Elective 3 ACE 3030 3 (GroupA):
(Group Bor C) 2 Mgor Hectives 6 ACE 3190 3
Free Electives 4 (Group Bar C) 1 Mgor Elective 3
Free Heclive 3 (Group Bor C)
17 18 15

Recommended Cour se Pattern (Computer-Aided Engineering Stream)
Applicable to students admitted in 2003-04 and ther eafter

Tem1l Units Tem2 Units Tem3 Units
Generd Education 3 Generd Education 3 Generd Education 3
Physicd Educaion 1 Physicd Educaion 1 ACE2030 3
ACE 10830 3 ACE 1100 3 ACE2800 2
CSC1110 3 ACE 1830 3 SEG 2470 3
ERG 2014 3 ELT 1111 3 2 Mgor Hedives
IDE 1020 3 ERG 2015 3 (Growp B):
1Mgor Elective ACE 2050 3
(Grouwp B): ACE 2120 3
CSC 2520 3
16 19 17
Term4 Units Temb5 Units Tem®6 Units
Generd Educaion 3 ACE3910 3 ACE 3920 3
ACE 2060 3 1Mgor Eledive 3Maor Electives 9
ACE 2070 3 (Group B): (Group AorC)
ACE2810 2 ACE 3160 3 Free Beclive 3
ERG 380 2 2Mgjor Electives 6
1Mgor Eledive (Group AorC)
(GroupB): Free Electives 4
IDE 2020 3
16 16 15
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II. Applicable to students admitted in 2001-02 and 2002-03

Term1l Units Term2 Units Tem3 Units
Generd Education 3 Generd Education 3 Generd Education 3
Physicd Educaion 1 | Physicd Educaion 1 | ACE2030 3
ACE1030 3 ACE1100 3 ACE 2800 2
CSC1110 3 ACE 1830 3 SEG 2470 3
ERG 2014 3 ELT 1111 3 1Magor Elective
1Major Elective ERG 2015 3 (Group B):
(Group B): 1Major Elective ACE 2050 3
IDE 1020 3 (Group B): 1Mgor Elective 3
CSC 2520 3 | (GrowAaQ
16 19 17
Tem4 Units Tem5 Units Tem6 Units
Generd Educaion 3 ACE3910 3 ACE3040 3
ACE2070 3 1Major Eledive ACE 3100 3
ACE 2810 2 | (GrowBY): ACE 39220 3
ERG 3820 2 ACE 3160 3 1 Mgor Elective 3
1Mgor Eledive 2Magor Electives 6 (Growp A or C)
(GroupB): (Grop AarC) Free Heclive 3
IDE 2020 3 Free Electives 4
1Major Elective 3
(GrowpA or C)
16 16 15
SUMMARY
Units
General Education 12
Physicd Education 2
Mg or Required Courses 48
Major Hectives 30
Free Electives 7
Tota 99
Notes: 1. Mg or coursescoded ACE 2000 and above will be included in thecalculation

of theMajor GPA for honours class fi cati on. Courseswith “#” areto beincluded

inthe Major GPA aswell.

2. Number of “free dective” coursesto be taken eachtermmay be adjusted as
long as theunitsrequirement of the programme for graduation isfulfilled.
3. Students are strongly advised to consult their academic advisersin choosng

electivecourses.




