
e
.c

o
n

n
e

c
t 

 
 J

a
n

u
a

r
y

 2
01

1 
 

  I
s

s
u

e
 2

ece Alumni 
FAmily DAy 2010

For Many, attenDInG tHe ece aLuMnI FaMILy 
Day Was tIMe WeLL sPent. It Meant reneWInG 
oLD tIes anD BuILDInG neW ones aMonGst eX-
cLassMates, as WeLL as BetWeen aLuMnI anD 
tHeIr aLMa Mater.

page

13

an eMaIL IntervIeW 
WItH Dr yanG ZHI  

WHere He sHares 
soMe oF HIs BackGrounD anD 

tHouGHts WItH us.  

asst ProF seonGtae 
Bae, toGetHer WItH 

HIs researcH teaM In 
BIoMaGnetIcs LaBoratory (BML) 

at tHe eLectrIcaL anD coMPuter 
enGIneerInG DePartMent, Has 

recentLy DeveLoPeD a neW 
BIotecHnIcaL aPProacH.

ece cLuB –  
Just anotHer  

cLuB For  
enGIneerInG stuDents?

page

06

page

08

page

17

a BI-annuaL PuBLIcatIon oF tHe DePartMent oF eLectrIcaL & coMPuter enGIneerInGIssn 2010-1651    January 2011    Issue 2



e
.c

o
n

n
e

c
t    Ja

n
u

a
r

y
 2011    Is

s
u

e
 2

contents
Department 
01 Fast Lane to Greater 

experiential Learning

02 ee1001: emerging technologies 
in electrical engineering

02	 ee1002: Introduction to circuits 
and systems autonomous 
vehicle Mini-Project

04	 Promotions, new appointments 
and Mentorship

06	 an	email Interview with 
Dr yang Zhi

research
07 Future Human 

transportation system

08	 ocular neuroprotection 
in Glaucoma  
(a nanomedicine approach)

09	 the applications of 
Digital signal Processing in 
100-Gbit/s coherent optical 
communication systems 

10	 Facilitate real Lives with 
Multimedia techniques

11	 novel solutions for 
Millimetre Wave components: 
varactorless vcos

alumni
12	 ece Graduation night 2010

13	 ece alumni Family Day 2010

stuDent
15 undergraduate students’ 

achievements

16	 Graduate students’ 
achievements

17	 the electrical & computer 
engineering (ece) club…  
Who are they?

announcement
18	 ece club events

messAge From 
the heAD oF 
DepArtment 

Prof chua kee chaing
Head, Department of electrical & computer engineering, nus

Editorial Team	 assoc Prof Dipti srinivasan
 assoc Prof teo kie Leong  
 assoc Prof Marc andre armand 
 Ms Winnie chua

Photography Mr abdul Jalil Bin Din

Advisor Prof chua kee chaing

In semester 1, we rolled out our new Beng (ee) programme 
to freshmen, starting with two brand-new ee core modules:  
ee1001 emerging technologies in ee and ee1002 Introduction 
to circuits and systems. ee1001 has been specifically designed 
to introduce students to the key ee technologies that have 
significantly impacted society. through this module, we were 
hoping to encourage students to understand the role ee could 
play in tackling the grand challenges of today, and of the future. 
It seems the students have thoroughly enjoyed the module, 
although some were a little overwhelmed by the sheer number 
of different ee technologies covered by their enthusiastic 
professors. Module ee1002 was incorporated to allow students 
to learn major ee concepts in an integrated and hands-on 
manner. the students had their very first exposure to building 
circuits and systems, using electrical components and equipment 
in the laboratory. the module culminated in an exhilarating 
autonomous vehicle competition on 12 november 2010. It was 
indeed gratifying to see freshmen getting so much fun from 
competing to see which team had the best-performing track-
seeking vehicle (which they had designed entirely from scratch).

In research, the Department did very well in attracting 
competitive grants throughout 2010. compared to the $14.3m 
in new grants attracted in 2009, we successfully secured close 
to $30m in new research funds by the end of september 2010. 
Much of this substantial increase came through a thematic 
strategic research programme with a*star serc and an nrF 
competitive research Programme grant. these sources of 
significant funding, along with grants from Moe, MInDeF and 
industry, will allow us to continue to embark on important and 
impactful research. the high quality of our research has been 
acknowledged by the numerous recognitions, awards and prizes 
that our faculty, staff and students have won in the past year. 
these accolades include the appointment of Professor Ben chen 
as changjiang Guest Professor at nanjing university of science 
and technology and the election of Professor sam ge as a 
Fellow of the International Federation of automatic control.

Best wishes for a successful and productive semester 2 as well 
as a happy and healthy start to 2011.

the high quality of 
our research has been 

acknowledged by the numerous 
recognitions, awards and prizes 
that our faculty, staff and 

students have won  
in the past year.
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assoc Prof loh ai Poh, Deputy Head for undergraduate 
Programmes at the Department, said: “the new 
modules will motivate them to learn in a deeper way 
when they eventually embark on the core curriculum. 
the modules are targeted to arouse students’ curiosity 
as well as excitement. this will be a good start to their 
learning journey as they begin to see how problems 
can be solved before they fully understand the theories. 
Hopefully this will inspire them to appreciate the 
engineering concepts which will be delivered in the later 
years of their study.”

added Mr niu tian Fang, a teaching assistant for 
ee1002 and cG1108: “It would be more fun for them to 
learn the theory through solving problems. they are now 
acquiring the skills in handling equipment which I did not 
even possess in my 4th year as an undergraduate!”

Mr rajesh panicker, who is also a teaching assistant 
with the department, said: “It is a sheer joy to watch 
these students progress so rapidly. For most of them, 
this is their first time building a car model, coming up 
with their own algorithms and circuits without any ready-
made materials provided.”

the students are divided into groups, each comprising 
four students. they work together in one of the most 
well-equipped teaching laboratories in the Department. 
their first project in ee1002 is to build an autonomous 
car model from scratch, design and construct the 
various circuits, as well as devise the algorithms required 
for the car to overcome various obstacles such as 
climbing up ramps and making turns at sharp angles. 
at the same time, the students are required to look into 
the aesthetics of their to-scale car model. the main 
difference between their vehicles and others that have 
previously been designed and built is that theirs do not 
involve any microcontrollers. all the circuits are based 
entirely on analogue and digital electronics.

one of the students, teng Xiao, noted: “I really find this 
project exciting. the most challenging part for me was 
to come out with the algorithm for the car to make a 
90-degree turn!” 

Wang yan agreed that building the car model was 
challenging but fun. “We really have to make everything 
ourselves. In order for the car to work properly, we 

Greater experiential learning is now underway for the latest cohort of 1st-year 
electrical and computer engineering students. the Department has launched 
two compulsory modules for 1st-year students that will give them a jumpstart 
into their learning journey. they will acquire hands-on knowledge and skills that 
are normally experienced by 3rd-year, or even final-year, students. 

FAst lAne to greAter 
experientiAl leArning

needed different circuits and algorithms for different 
tasks. the difficult part is that your model needs to be 
able to sense and follow the black markings on the 
track. should the car stray from the track, it should be 
intelligent to find its way back and be on track again,” 
she said.

their efforts will be put to the test at a competition.  
as their performance will not be graded at the contest,  
it promises to be a purely fun and exciting exercise.

Hands-on is fun...especially if it works!

students working on their robotic cars under the guidance 
of teaching assistants Mr rajesh Panicker (standing, centre 
left) and Mr niu tian Fang (standing, centre right).

01



e
.c

o
n

n
e

c
t    Ja

n
u

a
r

y
 2011    Is

s
u

e
 2

D
e

pA
r

t
m

e
n

t

ee1001: emerging technologies 
in electricAl engineering
this unique module was offered for the first time in semester 1, ay2010/11. It 
serves to open up the minds of students to the key and emerging technologies 
in electrical engineering (ee) even before they learn any bit of engineering in the 
Beng programme.

ee1002: introDuction to circuits 
AnD systems Autonomous 
Vehicle mini-project
a new course module, ee1002 “Introduction to circuits and systems”, has 
recently been incorporated into the electrical engineering curriculum. It is the first 
course in electrical engineering (ee) for Beng (ee) students from the academic 
year 2010/11 onwards, and, each week, the students have a two-hour lecture, a  
one-hour tutorial and a three-hour laboratory session (lab). so far, the highlight of 
the course seems to be the integrated laboratory sessions, starting from week two. 

Students performing the lab experiments

the module was divided into five parts, each focusing 
on one broad area of technology. the areas were 
computers and networks, electrical energy systems, 
Micro/nano Devices and systems, Intelligent systems 
and robotics, and electrical engineering in Medicine. 
to help students see the linkages between these 
areas and the ee programme, the first lecture gave 
an overview of the curriculum components that are 
designed to lead students from the fundamentals to the 
specialisations in each of the areas. 

comments from some students about this module 
have been positive. they particularly appreciated 
the exposure they had received, without which they 
would have little knowledge of what ee is all about. 
Laboratory visits were also organised. some keen 
students visited the laboratory twice to learn more 

about the research activities there! students also 
attended industry talks by a*star and Google. Both 
talks were well received. 

In terms of assessment, instead of the typical 
examination at the end of the semester, students were 
assessed individually on multiple-choice questions on 
each topic. they also worked in groups of four, writing 
an essay in which they proposed a grand challenge. 
Presentations were made at the end of this assignment, 
which was submitted through the nus wiki space. 
Faculty members from the centre for english Language 
communications also pitched in to advise on how 
their case for the grand challenge should be argued 
and their essays structured. overall, it was definitely a 
grand challenge in itself for all involved to complete this 
module, including the faculty members!

the first six weeks of the labs are linked to the 
theoretical principles taught during lectures. the 
students carry out experiments in groups of two 
and they acquire a good grounding in the use of lab 
equipment such as Dc power supply, multimeter and 
oscilloscope. the remaining six weeks are used for 
undertaking project work. students work in groups of 
four to build a line-tracking autonomous vehicle that 
can track a black line placed on a white table. they 
first build the sub-systems, namely the motor drive, 
the sensor and the logic system, and finally integrate 
these to build a complete system.  

02
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Students building the sub-systems in the lab

the project is evaluated according to certain criteria: 
technical functionality, good engineering design 
knowledge, for example colour-coding of the wires on 
the breadboard; design of the vehicle and additional 
features based on the students’ own initiative. 

on 12 november 2010 in the Lt6 foyer, about 
one-fifth of the groups participated in a final mini 
competition, purely for fun and excitement. It provided 
an opportunity for the students to showcase and 
demonstrate the results of their hard work. the 
competition was led by assoc Prof loh ai Poh, 
Deputy Head (academic), ece Dept, and attracted 
a large audience of staff and students. competitors’ 
vehicles had to track a black line, going up and 
down two ramps with an 18o slope, whilst avoiding 
several obstacles placed in their path. Prof chua kee 
chaing, Head, ece Department, was also present 
and he congratulated the winners, distributing medals 
and cash prizes to the teams. the competition 
was sponsored by Mr P Bala, chief executive and 
chairman of auxineon Pte Ltd. 

overall the competition gave students a great sense 
of achievement, especially when they saw their 
vehicle complete the track. as poh Wei Jin put it, 
“this is our first course in electrical engineering 
and we hardly knew anything about electrical and 
electronic circuits. We didn’t fully understand the first 
principles and had no idea of logic circuits. However, 
the project has been a wonderful experience. We 
have learned a lot from our team mates and teachers. 
and we learned fast!”

When asked about the challenges faced in this project, 
another student, tang Buu vinh, said: “Initially, our 
vehicle was not capable of making right turns. We 
discussed and developed logic and sensor positioning 
circuits that could enable it to achieve a right turn. 
For the competition, we incorporated some additional 
logic functionalities to make our vehicle more agile. We 
plugged in a capacitor to smoothen output of the Dc 
power supply; we used blue LeDs instead of white, 
which made our car more immune to the ambient light; 
we placed sensors in front 
of the wheel, which helped 
us to sense the turns in 
advance – rather than 
reacting when we were 
about to go off the track. 
But, we never thought we 
would win the first prize 
as there were many other 
teams that had extremely 
well-performing cars.” 

the project also increased 
students’ interest in the 
course, as confirmed by 
tang Buu vinh – “I was 
planning to change to 
another major but, after 
this project, I realised just 
how much fun electrical 
engineering can be, and so 
I’m sticking with it!”

the sense of pride and achievement attained from not 
only a first-year but also a first-semester module is very 
clear for Wei Jin, who says, “We believed that many of 
the things we did for the project could only be executed 
by qualified electrical engineers. I wonder how many 
other disciplines can offer students the same level of 
confidence in the skills that they are acquiring?”

the course material and the project were developed 
and executed by a team consisting of the lecturers for 
the module assoc Prof sanjib kumar panda, Dr sahoo 
sanjib kumar and teaching assistants (tas) niu tian 
Fang, yang rui, rajesh panicker and chua Ding Juan. 
the dedication of graduate assistants (Ga) towards the 
students has certainly helped in providing an excellent 
learning experience. the ee1002 teaching team wishes 
to express their gratitude to the department’s curriculum 
task Force (ctF7) committee, under the able leadership 
of Prof Loh in designing such a challenging Beng (ee) 
programme and an exciting integrated module. credit 
must also go to the ece Department management 
team for providing logistics, constant support and 
encouragement towards the implementation of this new 
integrated module.

The final competition of the mini-project

03
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t congrAtulAtions For promotion AnD tenure 
We congratulate the following faculty on their successful application for promotion and tenure.

 Dr liAn yonG on his promotion to Full Professor with effect from 1 July 2010

 Dr chen XuDonG on his promotion to associate Professor with tenure with effect from 1 January 2011

 Dr hong MInGHuI on his award of tenure as an associate Professor with effect from 1 January 2011

promotions, neW Appointments  
AnD mentorship

neW FAculty Appointments
We welcome the following new members into our ece family.

 Dr yAng ZHI joined ece Dept as assistant Professor on 10 august 2010. He graduated with a PhD degree from the 
university of california in santa cruz, usa, in 2010, specialising in Mathematical Modelling, Biophysics, Biomedical 
signal Processing, analogue circuit Design, Wireless Power and Data telemetry, neural Prosthesis, computational 
neuroscience, and Machine Learning and computer vision. Dr yang’s current research topics include Mathematical 
Modelling of In-vivo neural network and neuronal synchronisation, analogue Frontend circuitry for simultaneous 
neural stimulation and recording, semi-supervised In-vivo neural signal Detection, classification, and Decoding, 
Design and Instrumentation of Integrated neural signal Processor, Invasive and non-invasive recordings correlated 
to cognitive states and Learning, Wireless Power and Data Links for Biomedical applications.

 Dr aksHay kuMar rAthore joined ece Dept as assistant Professor on 16 november 2010. He obtained 
his PhD in Power electronics from the university of victoria, canada, in 2008. He held postdoctoral research 
appointments with the university of Wuppertal, Germany from september 2008 to august 2009 and with the 
university of Illinois at chicago, usa from september 2009 to september 2010. Dr rathore’s research areas include 
High-frequency Power conversion, Design and Development of Power electronics systems for renewable energy 
sources (fuel cells, photovoltaic), resonant and soft-switching techniques.

 Dr ZhAng JIanWen joined ece Dept as Lecturer on 1 september 2010. He obtained his PhD in 2008 from nus 
and was, prior to this, research Fellow in ece Dept working on research in coding theory and Decoder Design in 
Digital communications.

 Dr Per InGeMar WiDenBorg joined ece Dept on 1 December 2010 as research assistant Professor. He 
holds a joint appointment between ece and the solar energy research Institute of singapore (serIs), where he is 
the Head of the Poly-si thin-film solar cell team under the silicon Photovoltaic cluster. Dr Widenborg obtained his 
PhD in 2004 from the university of new south Wales, australia. His research interests include Photvoltaic energy 
conversion, thin-film silicon solar cells, Fabrication and characterisation of thin-film silicon solar cells, and Light 
trapping in silicon thin-Film solar cells.

 Dr chong toW cHonG joined ece Dept as adjunct Full Professor with effect from 1 June 2010. Prof chong was, 
prior to this, Full Professor in ece Dept. Prof chong is currently leading the singapore university of technology and 
Design (sutD) as the founding Provost.

 Dr je MInkyu joined ece Dept on 1 July 2010 as adjunct assistant Professor. Dr Je is a Member of technical staff 
and is leading the analog and Mixed-signal Ic Group at the Institute of Microelectronics. Dr Je obtained his PhD in 
2003 from kaIst, korea, and his main research areas are in Low-power analog and Mixed-signal circuits and systems 
interfacing with Bio and MeMs sensors, circuit Design and Multi-functional system Integration with novel nano-
devices, and Wireless telemetry circuits and systems for Bio-medical applications.

 Dr lee ee joined ece Dept on 1 July 2010 as adjunct assistant Professor. Dr Lee is senior research Fellow at the 
Institute of Infocomm research (I2r), a*star. He obtained his PhD in 2002 from the university of Birmingham, uk, and 
his research is mainly in the area of Mobile communication and antenna Design. 

04
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 Dr raMesH orugAnti joined ece Dept as adjunct associate Professor in ece Dept with effect from 1 July 2010. 
Prof oruganti was previously senior associate Professor in ece Dept.

 Dr neeLakantaM v. VenKAtArAyulA joined ece Dept on 1 July 2010 as adjunct assistant Professor. Dr 
venkatarayula is research scientist at eaDs Innovation Works, eaDs singapore Pte. Ltd. He obtained his PhD in 
2007 from nus, and his research interests are in computational electromagnetics, applied electromagnetism, rF and 
Microwave engineering and electromagnetic compatibility.

 Dr chen cHanG joined ece Dept on 15 october 2010 as adjunct assistant Professor. Dr chen is Principal Member 
of technical staff at Dso national Laboratories. He obtained his PhD in 2006 from Georgia Institute of technology, 
usa, and his research interests are in Helicopter system analysis, Design of Fixed-wing and rotary-wing uavs, Flight 
Dynamic Modelling and simulation, control system Design, sensor Fusion and Path Planning.

 Dr JoseF LuDWIG BAlK joined ece Dept as adjunct Full Professor on 1 november 2010. Prof Balk was Full 
Professor of electronics and executive Director of the Institute of Polymer technology at Wuppertal university in 
Germany. He was nus Distinguished visiting Professor in 2003 and was also visiting Professor in ece Dept. Prof 
Balk received his Diplomphysiker (Physicist) and Doctoral degrees in 1971 and 1976, respectively, both at the 
technical university of aachen, Germany, and he is a Fellow of the Institute of Physics. 

 Dr Wong ForD LonG joined ece Dept on 25 november 2010 as adjunct assistant Professor. Dr Wong is senior 
Member of technical staff at Dso national Laboratories and is currently a Principal Investigator in software-defined 
radio system security. He obtained his PhD in 2008 from the university of cambridge, uk. Dr Wong works on research 
and development activities in wireless security, security protocols for authentication and privacy, rFID security,  
pervasive computing and trustworthy/higher-assurance systems. In addition, Dr Wong carries out vulnerability 
assessments of systems.

 Dr guAn cuntaI joined ece Dept on 1 December 2010 as adjunct associate Professor. He is Principal scientist 
and Programme Manager at the Institute of Infocomm research (I2r), a*star. He obtained his PhD in 2003 from 
southeast university, china. Dr Guan’s research areas are brain-computer interface, neural signal processing, machine 
learning, pattern classification and statistical signal processing, with applications to assistive device, rehabilitation and 
health monitoring.

 Dr chAn kok LIM joined ece Dept on 3 January 2011 as adjunct assistant Professor. Dr chan is senior research 
engineer at I2r, a*star. He obtained his PhD in 2007 from the university of california in san Diego, usa. His research 
interests are in the areas of High Performance Data converter, all-digital Phase-locked Loop, High-speed Low-power 
cMos Ic Design and Digitally-assisted analogue Ic Design.

 Dr Wong tunG cHonG joined ece Dept on 3 January 2011 as adjunct assistant Professor. Dr Wong is research 
scientist at I2r, a*star. He obtained his PhD in 1999 from the university of Waterloo, canada. Dr Wong’s research 
areas are in Wireless/Wireline Multimedia networks.

 

neW ADministrAtiVe Appointment
 Ms tAn MuI cHInG, oLIvIa joined ece Dept on 11 october 2010.

ece mentoring 
progrAmme
a tea session for the ece Mentoring 
Programme was held on 24 september 2010 
at the Hibiscus Lounge and it happened to 
correspond with the period of the Mooncake 
Festival. the Head of Department, Deputy 
Heads, Mentors and Mentees who attended the 
tea session enjoyed the opportunity to network 
whilst, of course, enjoying mooncakes and tea!
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An emAil interVieW With                   
Dr yAng Zhi
Dr yang Zhi joined the Department in august and we are glad he agreed to 
share some of his background and thoughts with us.

Q Why nus ece/singapore? What do you hope to 
achieve within the next five years?

A nus ece is highly ranked world-wide. It has 
visionary faculty members, smart and diligent 

students, start-of-the art facilities, a collaborative 
research environment and expansive engineering 
resources. nus ece is an ideal environment to conduct 
cutting-edge, interdisciplinary research projects. 

My vision for a faculty career is to develop a world class 
interdisciplinary research and teaching programme in 
biomedical engineering design and instrumentation 
bridging engineering, information science, life sciences 
and medicine.

Q Please share your research interest and/or 
recent projects.

A During the past five years, I have collaborated with 
leading experts in ophthalmology, neurophysiology, 

nanotechnology, and microelectromechanical devices. 
the technology and prototypes from these projects 
are transferred to real world systems including a multi-
channel neural recording system, a biological signal 
processor, wireless power and data telemetry, a retinal 
prosthesis stimulator, and an in vitro magnetic neural 
stimulation platform.

I will conduct research that will help us to better 
understand the brain, from the following three perspectives: 

 mathematical modelling of in-vivo neural network and 
neural information generation and processing

 developing advanced neuroscience platform 
technologies to enable simultaneous neural 
stimulation, recording and signal processing

 non-invasive research correlating to cognitive states 
and learning

Q research aside, what other hobbies do you have? 
What do you do during your free time?

A I enjoy playing different types of computer and Ps 
games, but am never very good at any of them! 

some games I have played over the past five years 
include strategy, role-playing and action games.

I enjoy listening to music, mostly chinese pop music 
from the 80s and 90s and sometimes classical too. My 
favourite singers are sam hui, Leslie cheung, Hacken 
lee, Danny chan, Michael jackson and shirley Kwan.

I also like to watch tv series such as Lost, Desperate 
Housewives and Prison Break via the Internet.

Q tell us about yourself (Family, educational 
qualifications, previous work experiences, etc)

A I was born in changsha, Hunan Province, china 
in 1981. our family lived in an apartment about 20 

meters away from Xiang river, and a few hundred metres 
away from yueLu Mountain. 

I received several awards in national mathematics and 
physics competitions and these exempted me from taking 
entrance exams to junior high school, senior high school 
and college. 

I attended no. 1 Middle school in changsha for both 
junior and senior high school, in a special programme 
named “science class”, attended by 40 students per 
year selected from Human Province.

During my undergraduate study at Zhejiang university,  
I attended “Mixed class”, which was open to the top 5% 
of students at the university.

at university of california in santa cruz, I continued my 
study for both Master and PhD degrees, majoring in 
electrical engineering with specialisation in mathematical 
modelling and neural prosthesis. as an example of the 
latter, I worked with Prof Wentai liu, Prof Mark humayun 
and Prof James Weiland on an artificial retina project to 
restore vision of blind patients; this project received about 
us$100 million accumulated funding from us government. 

During my five years of PhD study, I have published 30 
papers in around 20 different journals and conference 
meetings, covering subjects from integrated electronics, 
neural engineering, electromagnetic to machine learning 
and mathematical modelling. 

Q How have you been settling in/adjusting to 
singapore?

A singapore is beautiful. Living here means you have 
access to beaches, islands, the Botanic Gardens, 

big shopping malls, tasty food, casinos, etc. In a sense, 
singapore is just like a “Disney city”! 
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Future humAn   
trAnsportAtion system

Interconnections between compactrIo and  
other components

Wenyu (left) and chee siong with the Personal transporter

the Personal transporter (Pt) came 
into the market in 2002. Formally 
known as the segway, some projected 
that it would have a similar impact on 
society as the personal computer.  
But the Pt has experienced several 
highs and lows since its launch.

While celebrities such as Jackie chan ride on the Pt as 
an alternative transportation device (with great publicity), 
George W. Bush famously fell off one in 2003. In Britain, 
the Pt can be used only within private property, but it is legal 
in several other european countries. In the united states, 
Pts are only approved for limited use in many states.

nevertheless, the Pt is a landmark invention offering a 
negligible turning radius to enable mechanised human 
transportation and manoeuvring within spaces where it was 
never before thought possible. as an apparatus, it is an 
inverted pendulum, offering tremendous opportunities for 
r&D in mechatronics and control-leveraging on gyroscopic 
and advanced sensing technology. as a transportation 
system, there remains great potential in expanding the use 
of the Pt beyond plain fun and excitement. 

a project team from the Mechatronics and automation 
Laboratory (comprising laboratory officer Mr tan chee 
siong; students Mr Ang Jinxiang (FyP) and Mr liang 
Wenyu (rs); and staff members assoc Prof tan kok 
kiong, Dr tang kok Zuea and Prof lee tong Heng) 
envisions a future subsidiary human transportation 
system in parallel to, and complementing, the current 
vehicular transportation systems. such a system can 
use the Pt as the backbone and allow scalability to 
synergise with existing transport frameworks and 
traffic-control mechanisms. It can additionally realise 
auto-tracking routes and transportation for commuters, 
including the less privileged groups such as the elderly 
and physically challenged, transporting them from key 
stations and transport points back to their homes and 
amenities safely and efficiently. this requires a platform 
that is able to integrate to standard and advanced 
sensing technology such as rFID and GPs, and yet 
small, compact and energy-efficient enough to be 
embedded into a Pt.

the team has built the first version using the national 
Instrument’s compactrio as the control engine. 
Intelligent and adaptive algorithms were programmed 
to enable fast stabilisation of the inherently unstable 
system and yet instil a high level of robustness. a 
further version is currently in the pipeline, utilising a third 
retractable wheel in its preliminary design sketch. It will 
aim to provide the elderly and physically challenged with 
a personal transportation option that incorporates both 
speed and agility.

a paper on the development of this system was awarded 
the Best Innovation in robotics in the asean virtual 
Instrumentation applications contest 2010, organised by 
national Instruments. the contest is open to participants 
from asean university and industries.
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oculAr neuroprotection  
in glAucomA  
(A nAnomeDicine ApproAch)

Glaucoma is an optic neuropathy disease wherein the optic nerve is damaged 
with loss of retina ganglion cells (rGc), mainly due to an increase in intraocular 
pressure, leading to progressive and irreversible loss of vision.

For the past few decades, vast research activities have 
been undertaken to develop biotechnical approaches 
that will protect the damaged optic nerve. eventually, it 
was discovered that neuroprotection of the optic nerve 
or rGcs is effectively made by heat-shock proteins 
(HsPs), or stress proteins. these proteins exist in all 
living creatures from bacteria to human beings and are 
induced by hyperthermia, metabolic stress or oxygen 
deprivation. In particular, it was clinically confirmed 
that the induction of HsP 70 families is powerfully 
efficacious for the protection of damaged optic nerve 
or rGc resulting from glaucoma. to date however, all 
attempted methods to induce HsPs from optic nerve or 
rGc have proven ineffective. this is due to undesirable 
chemical and physical side effects caused by difficulty in 
inducing HsPs and controlling heating temperature in the 
localised rGcs (or optic nerve). 

For a more effective and safer method, asst Prof 
seongtae Bae, together with his research team in 
Biomagnetics Laboratory (BML), ece, has recently 
developed a new biotechnical approach that 
induces localised HsPs in the optic nerve or rGcs 
by local magnetic hyperthermia using engineered 
superparamagnetic Mn0.5Zn0.5Fe2o4 nanoparticle 
agents with a 5.5 nm mean particle size. their scientific 
achievement, published in “Biomaterials” in the sep. 2010  
online issue, can be summarised into three main areas:

1) Developed a very small size of nanoparticles with 
5.5 nm mean diameter as a localised HsPs inducing 
agent. the nanoparticles were coated with a very 
thin (~2 nm) silica layer and showed a higher sar 
(specific absorption rate) as well as higher heat 
generation in a short time.

2) Developed a new infusion technique of nanoparticles 
into the retina layer through the vitreous body. Most of 
the current technologies regarding infusion are through 
intravenous injection via blood vessels. However, 
the eye does not have any blood vessels, with the 
exception of the choroid that consists of reticular 
structures located in the back side of the eye. For 
this reason, a new technique through the vitreous 
body was developed as part of this research, wherein 
the nanoparticles were injected into the eyeball and 
diffused through the vitreous body to the surface of 
the retina.

3) successfully demonstrated the heating temperature in 
a similar environment to rGc for inducing HsPs (in the 
range of 39–41°c) particularly in the biologically and 
physiologically safe range of ac magnetic field (<140 
oe) and frequency (<110 kHz).

this work was also featured in “nanowerk spotlight, 
usa online”: http://www.nanowerk.com/spotlight/
spotid=18646.php on 25 october 2010. In the article, 
Dr Bae said: “all the experimental results shown in our 
study strongly suggest that the ocular neuroprotection, 
based on the HsPs induction by local magnetic 
hyperthermia using silica coated superparamagnetic 
Mn0.5Zn0.5Fe2o4 nanoparticle agents, can be an 
innovative approach for the efficacious treatment of 
glaucoma. Furthermore, it emphasises that our new 
nano-bio technology can be extended to treating other 
neural diseases such as Parkinson’s disease, alzheimer’s, 
epilepsy, and other bioelectric transmitting-related 
diseases as well as immunology-related diseases.”

a new infusion 
technique 
to introduce 
nanoparticles 
to the retina: 
(a) injection of 
nanoparticles 
into the rat 
eyeball; (b) image 
of successfully 
infused 
nanoparticles in  
the retina.

Histological exam results of infused eMZF@silica in in-vivo:  
(c) control rat retina (rGcs); (d) Infused eMZF@silica 
nanoparticles in rGcs

Left: 2 nm-thick silica coated engineered superparamagnetic 
Mn0.5Zn0.5Fe2o4 nanoparticles (eMZF@silica, 5.5 nm 
in diameter).

right: successful demonstration of ac magnetically 
induced heating characteristics of eMZF@silica for 
localised heat-shock proteins (HsPs) in an agar solution 
with the same viscosity of cytoplasm (retinal ganglion cells).
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the ApplicAtions oF DigitAl signAl processing in  

100-gBit/s coherent opticAl 
communicAtion systems

With the exponential increase 
in data traffic, especially due 
to the demand for ultra-broad 
bandwidth driven by multimedia 
applications, cost-effective  
ultra-high-speed optical networks 
have become highly desired.  
a 100-Gbit/s data rate of serial 
data transmission per wavelength 
is needed for next-generation 
optical communication systems. 
to achieve this data rate while 
complying with current system 
design specifications such as 
channel spacing, chromatic dispersion and polarisation 
mode dispersion (PMD) tolerance, coherent optical 
communication systems with multilevel modulation 
formats are highly sought after. these systems can 
provide high spectral efficiency, high receiver sensitivity 
and potentially high tolerance to fibre dispersion effects. 
compared to conventional direct detection in intensity-
modulation/direct-detection (IMDD) systems, which only 
detect the intensity of the light of the signal, coherent 
detection can retrieve the phase information of the light 
and can therefore tremendously improve the receiver 
sensitivity. Digital signal processing (DsP), which has 
been widely used in wireless communications, will play 
a key role in the implementation of coherent optical 
communication systems. 

as shown in Figure 1, we apply DsP techniques for 
coherent optical detection to eliminate the impractical 
optical phase-locked loop (PLL) and to improve the 
performance of the transmission systems in the presence 
of fibre degrading effects (including chromatic dispersion, 
PMD and fibre nonlinearities). We use the decision-aided 
maximum likelihood (Da ML) carrier phase estimator to 
approximate ideal coherent detection in optical phase 
modulation systems. the Da ML phase estimator requires 
only linear computations and is thus more feasible 
for online processing in real systems than with the 
conventional Mth power method.

Figure 2: simulated non-linear phase effect of QPsk 
signals in a 22-span non-linear optical channel

electrical digital signal processing (DsP) is already a very cost-effective and powerful 
technique for wireless communications. Here we introduce its applications into the field of 
100-Gbit/s coherent optical communications, which may replace the current expensive optical 
techniques and also improve the system performance in the presence of fibre degrading 
effects. the work is done by the collaboration of Prof Kam Pooi yuen, asst Prof Kim Hoon, 
asst Prof yu changyuan, and their team members.

as shown in Figure 2, the Da ML receiver also outperforms 
the Mth power method, especially when non-linear phase 
noise is dominant, thus significantly improving the receiver 
sensitivity and tolerance to non-linear phase noise. We are 
developing our Da ML phase estimation algorithm further 
and studying the performance of the coherent optical 
communication system with our proposed receiver for 
different MPsk and MQaM modulation formats, using both 
simulation and experiments.

the team would like to thank a*star serc PsF for the 
funding support.

Figure 1:  a typical long-haul transmission system with a coherent receiver. aDc: 
analogue-to Digital converters
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Figure 2: Dynamic caption benefits hearing-impaired audiences by 
presenting scripts in suitable regions, synchronously highlighting them 
word-by-word and illustrating the variation of voice volume.

Figure 1: the flowchart of the system for assembling shredded pieces from 
multiple photos, including piece segmentation, contour matching, piece 
clustering and final spanning tree-based piece assembly.

shengjiao cao, Hairong liu, and shuicheng 
yan, “automated assembly of shredded 
Pieces from Multiple Photos”, won the 
best paper award at the Ieee International 
conference on Multimedia and expo 2010. 
their paper investigates the problem of the 
automated assembly of shredded pieces 
from multiple photos widely employed 
in old document recovery and forensic 
investigation. this proposed system can deal 
with cases in which materials are lost and/or 
pieces belonging to multiple photos co-exist. 
the flowchart of the whole system is shown 
in Figure 1.

richang hong, Meng Wang, Mengdi 
xu, shuicheng yan and tat- seng chua, 
“Dynamic captioning: video accessibility 
enhancement for Hearing Impairment”, won 
the best paper award in acM Multimedia 
2010. acM Multimedia 2010 is the 
worldwide premier multimedia conference 
and a key event for the presentation of 
scientific achievements and innovative 
industrial products. there are more than 
66 million people who suffer from hearing 
impairment, and the disability results in 
extreme difficulty in understanding video 
content, primarily due to the loss of audio 
information. this joint work with nus 
school of computing (soc) introduces 
a scheme to enhance video accessibility 
using a Dynamic Captioning approach 
that explores a rich set of technologies, 
including face detection and recognition, 
visual saliency analysis and text-speech 
alignment. an excerpt of the demo system 
is illustrated in Figure 2.

FAcilitAte reAl liVes With 
multimeDiA techniQues
a research team, Learning and Vision Group, led by assistant Professor shuicheng yan, 
has been creating practical multimedia techniques to solve real-life problems. Founded on 
advanced visual, audio and text analysis, the team has developed some award-winning 
systems for shredded photo recovery and video accessibility enhancement for hearing 
impairment. Dr yan shared two recent international awards for Best Paper.
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noVel solutions For 
millimetre WAVe components: 
VArActorless Vcos

Measured frequency and output power versus tuning voltagevaractorless vco

Due to demand for higher data rates 
in wireless communication systems, 
operating frequencies are being pushed 
higher and higher. Millimetre wave 
frequencies, such as 40 GHz and 60 
GHz, are now considered for short- 
range, high data rate communication 
systems and positioning systems.

Designers of the necessary circuits and 
components increasingly face challenges at 
millimetre wave frequencies as the performance of 
constituent components rapidly deteriorates due to 
parasitics. taking their cue from this development, a 
research group led by asst Prof koen mouthaan is 
researching voltage controlled oscillators (vcos).

application demonstrators of the packaged vco

vcos traditionally use varactors as the tuning 
element to vary the frequency of oscillation. 
However, at millimetre wave frequencies, 
varactors exhibit significant parasitics that reduce 
their performance significantly. Dr Mouthaan’s 
team explores novel solutions for the problems 
inherent in millimetre wave design. a varactorless 
vco has been developed to demonstrate the 
feasibility of varactorless vcos, which exhibit a 
15% tuning range and an output power variation 
of only 0.2 dB over the tuning range. the 
technique is directly amenable to the design of 
millimetre wave oscillators.
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the ece Department organised its first Graduation night on 3 July 2010.  
the event attracted nearly 200 graduating students and their families, as well as 
ece staff members. 

It was a celebratory yet sentimental evening as a group of ece3, ece4 and PhD students put together a special 
programme that led us down memory lane on a nostalgic trip to the good old days on campus.

the night began with the welcome address by the Head of Department Prof chua kee chaing in which he congratulated 
all graduates and their parents, encouraging the former students to become involved with their alma mater. the evening’s 
entertainment programme started with a game of “Do you remember ece” with enthusiastic participation from the 
audience. the game involved identifying places on campus from sections of their photographs. the highlight of the night 
was the ece professors’ creative rendition of “Gaudeamus Igitur”, a popular song mainly sung at university graduation 
ceremonies. Prof liew ah choy rewrote the lyrics, creating a light-hearted composition with the message to the 
graduates: now armed with ece knowledge, go forth, succeed and remember that you are ece and nus alumnus.

the audience was spellbound by the dance performance of Mr ganesh neelakanta Iyer, our PhD student. He enacted 
an extract from the great epic “Mahabharata”, where the Pandavas were living in the jungle after they were defeated in 
a game of dice. 

ece grADuAtion night 2010

Professors enjoying themselvesenthusiastic participation from the audience

a scene from the great epic Mahabharata by PhD student Mr Ganesh neelakanta Iyer
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a four-man live band by our ece year 4 students went into hyper-drive, while, alone in the spotlight, Mr Zhang Peng 
sang a beautiful version of the chinese ballad 祝福.

the finale had everyone on their feet singing auld Lang syne while flashbacks that returned us to past events on 
campus appeared on the screen. to all that were present, it was an unforgettable night.

ece Alumni FAmily DAy 2010

a band performance by ece 4 students a chinese ballad by Mr Zhang Peng

emcees Mr Kee Boon chuan and Ms neha anna George everyone standing up singing auld Lang syne

alumni enjoying the lab tour

the ece Department held its 3rd alumni Family Day on 14 august 2010.  
the event attracted nearly 150 alumni members and their families, as well  
as present and past ece staff members.

Gracing this year’s event was President 
of tecH semiconductor Pte Ltd, Mr lee 
kok choy, who is the recipient of the 
2010 ece Distinguished alumni award, 
given by the Department. this award 
recognises outstanding ece alumni who 
have distinguished themselves, nationally or 
internationally, by their excellent, sustained 
contributions and achievement in public 
and community service, entrepreneurship, 
or in a professional or scholarly field.

the day began with a tour of the 
Department’s Interactive Multimedia Lab 
and Mechatronics & automation Lab. 
our alumni had the opportunity to see 
the latest developments in robotics and 
interactive mixed reality technologies, 
spearheaded by ece faculty.
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running in parallel with the lab tours was a 
seminar for our investment-savvy alumni, given  
by a senior fund manager from Phillip securities,  
Mr anthony hoe. there was also an interactive 
storytelling programme for the kids, who were 
further spoilt with free flow of candy floss, face 
painting and Henna art. the ladies, in particular, 
watched some cooking demonstrations, including 
a lesson on making kaya (a Malay word for a local 
favourite – coconut egg jam) in just 15 minutes.

In his welcome address, Head of Department, 
Prof chua kee chaing, spoke about recent 
developments and achievements of the 
Department and encouraged ece alumni to be 
more involved with their alma mater. Mr lee kok 
choy then took the stage to share his experiences 
as an emerging leader in the semiconductor 
industry and to receive the ece Distinguished 
alumni award. 

at the end, everyone was treated to a sumptuous 
buffet lunch, followed by a lucky draw that gave 
many alumni much to cheer about.

For many, attending the ece alumni Family Day 
was time well spent. It meant renewing old ties 
and building new ones amongst ex-classmates, 
as well as between alumni and their alma mater. 
In the days that followed, thank-you messages 
flowed in from ece alumni. Mr Melvin low, ceo 
of equvo Pte Ltd, in particular, wrote: “It was 
great to reconnect with our alma mater and to 
see the vast changes it has gone through since 
we graduated 24 years ago. the lab tour was 
enlightening and the speeches were short but 
informative enough to tell us what has progressed 
through the years. We’ll look forward to attending 
the next one, next year. thank you once again for 
the invite. It was time well spent on saturday for 
my son and me.”

Prof liew ah choy and an 
alumnus’ son

an alumnus’ daughter enjoying 
candy floss

Mr Lee kok choy receiving the ece Distinguished alumni award 
from Prof chua kee chaing

the sumptuous buffet lunch

an alumnus collecting his lucky 
draw prize

an alumnus renewing ties with 
ece staff membersalumni members networking
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unDergrADuAte stuDents’ 
AchieVements

ong Wee Ling received the 1st prize at the Ieee region 10 undergraduate 
student Paper contest in september this year for her paper: “new solutions to eM 
scattering by a gyrotropic sphere”. Prior to this award, she received the Ieee Mtt-s 
undergraduate/Pre-Graduate scholarship earlier in March for the same paper.

In this work, Wee Ling employed a multiple scattering spheres approach to 
derive new solutions to the electromagnetic scattering of plane waves by a  
3D gyrotropic sphere. the approach involved jointly examining both gyroelectric 
and gyromagnetic characteristics. While this approach leads to solutions more 
complicated than those for the scattering of plane waves by a single uniaxial, 
gyroelectric or gyromagnetic sphere, they are very general and are capable of 
dealing with electromagnetic fields of arbitrary incident angle and polarisation. In 
particular, they reveal some previously unknown features of the gyrotropic sphere. 

Wee Ling’s work can potentially be applied in microwave and rF cloaking. 
Further, the present formulations can be easily extended to other scenarios, such 
as a coated conducting sphere, a layered sphere and multiple spheres consisting 
of hybrid gyroelectric and gyromagnetic spheres. this work was carried out 
under the supervision of Prof Joshua li, who is now her PhD advisor.ong Wee Ling

an nus team comprising jiang Xueqian (ece), long Xiaoxing 
(che) and Wen Di (Physics) clinched the champion title (university/
Poly category) at the amazing science X challenge 2010. 

Jointly organised by singapore science centre, Dso Laboratories 
and the nus Faculty of science, the challenge encourages 
creative thinking, requiring participants to design a stand-alone 
device that best demonstrates a science principle. 

certain materials are optically active because of their chemical 
structures. When linearly polarised, light passes through an 
optically active material, and its direction of polarisation is 
rotated. the angle of rotation is wavelength dependent. this 
demonstration, therefore, aims to show the effect of optical 
rotation of white light.

the demonstration is constructed using a motor with a rotation that will move 
the polariser landing upon it, causing an automatic rotation of light beams. the 
high-power LeDs enable a great contrast between the outer environment and the 
syrup container. Most importantly, it save precious space in the demonstration. 
In addition, a further two polarizing disks generate mechanical rotation so that 
the audience can experience the effect first-hand. When the LeDs are turned on, 
the light coming into the syrup tube will rotate in two different directions, each 
of which is dependent on the distance travelled. this will cause a phase angle 
between the two rays, and after passing through the polariser, such a difference 
will be reflected and will be picked up by the rotational angle of the polarising 
disk. only the light with the correct phase angle as that of the rotational disk 
will be allowed to pass out from the syrup tube. therefore, by rotating the disk, 
the light reflected onto the inside walls will be seen to exhibit various colours. 
similarly, the light inside the tube will be seen by an effect of superposition, and 
the light will rotate upwards with different colours, similar to a barber’s pole.

the nus team was guided by Dr liaw Hwee choo; Dr Liaw is a lecturer with the 
Faculty of engineering’s Design centric curriculum (Dcc).

Team photo

set-up of the demonstration
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Fang Weiwei Lina received the 4th taiwan semiconductor Manufacturing company 
(tsMc) outstanding student research award (commendation) in august this year 
for her contributions to physics and chemistry of electronic materials, embodied by 
her winning entry: “Phase change memory engineering and integration with cMos 
technology”. Her work, which was among 37 winning entries (chosen from a total 
of more than 200), opens the door to phase change memory device integration with 
cMos technology by exploiting the characteristics of the energy band alignment in 
phase change materials. a potential application of this work is in the identification of 
new chalcogenide materials for information storage devices. Lina is supervised by 
Dr yeo yee chia.

grADuAte stuDents’ 
AchieVements

Xin MaoQInG (PhD student)

Xin Maoqing received the 1st prize at the Ieee region 10 Postgraduate student 
Paper contest in september this year for his paper: “High speed electro-optic 
phase shifter based on a lateral P-G-n diode capacitor”. the proposed phase 
shifter exploits the highly efficient spatial overlap between the optical field and 
carrier plasma in a P-G-n diode capacitor to provide a significantly improved 3 
dB transmission bandwidth at 17.5 GHz and modulation efficiency of 6.2 v-cm, 
compared to other existing designs. this device is particularly suited for low-cost, 
on-chip integrated photonic systems in high-speed optical communication networks 
and core networks. Maoqing is supervised by Dr aaron Danner.

Chen yInG (PhD student)

chen ying is one of three recipients of the Gallium arsenide application symposium 
(Gaas) association student Fellowship 2010 for his paper “a varactorless vco with 
15% continuous Frequency tuning range and 0.2 dB output Power variation”. 
His fellowship was presented at the 2010 european Microwave Integrated circuits 
conference (euMIc). chen ying’s work, which was selected from over 100 papers 
presented at euMIc, proposes a new varactorless wideband Lc vco based on a 
tunable negative inductance cell and a tunable negative capacitance cell, whilst keeping 
the bias currents through the core circuits the same, limiting variations in the vco 
output power. the proposed frequency-tuning technique is suitable for microwave and 
millimetre-wave applications. chen ying is supervised by Dr koen mouthaan.

Zhang sHaoLIanG (PhD student)

Zhang shaoliang is one of ten recipients of the 2010 Graduate student Fellowship 
awarded by the Ieee Photonics society. this fellowship recognises shaoliang’s 
outstanding contributions in the field of optical communications, having published 20 
first-author papers over the last three years on carrier phase estimation in coherent 
optical phase-modulated communication systems. the award includes a usD 5,000 
cash prize and an invitation to attend the Photonics society 2010 annual meeting. 
shaoliang is supervised by Dr yu changyuan and Prof Kam Pooi yuen.
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the electricAl & computer 
engineering (ece) cluB… Who 
Are they? 
to someone who has simply heard about the ece club, it may sound like just 
another club of engineering students from the ece Department. However, 
ask anyone who has ever attended their events or participated in one of their 
many colourful competitions, and you will quickly discover that the ece club is 
about so much more!

the club began humbly as the electronics club and has 
steadily grown in strength each year to become what is 
now known to its 300 plus members as the ece club. 
Predominantly made up of ece students, it is also open 
to engineering students from different departments, 
forming one of the largest student bodies in the 
Faculty of engineering. all members appear to share 
certain things in common – a passion for engineering 
and technology, as well as a desire to find something 
meaningful outside of their studies that will help to 
complete their university experience.

Welcome to the Family!

the ece club’s mission is simply this: “to provide 
a platform for members to engage in activities that 
go beyond academic studies, to have opportunities 
to develop enriching life skills through volunteer 
leadership and to build strong bonds and networks 
with peers”. By organising various events, from the 
ice-breaking Member’s Day at the start of every 
academic year to past paper sales just before the 
semester’s final examinations, they seem to be 
achieving just that.
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If you have any comments on this issue or would like to contribute an article for subsequent ones, please email to 
e.connect@nus.edu.sg.

Perhaps one of the largest events that 
the club organises is the aforementioned 
Member’s Day. this is the first event that 
most new members will attend, and it is 
particularly important for first-year students 
as it is a great way for them to mingle 
and make friends with seniors from their 
department. the event also serves to 
introduce the vision of the club and its 
activities to all new members. 

another of the club’s aims is to assist 
members with academic issues by organising 
workshops and past paper and book sales, 
giving students that extra boost to stay 
ahead in their studies. Guest lecturers are 
often invited to speak at the workshops.

organising any event requires volunteers 
and a dedicated committee. the ece 
club therefore provides the opportunity 
for students to take on leadership roles by 
joining the club’s exco. there is a total of 
39 exco members that make up eight key 
departments of the club.

the ece club tells us that they are very 
much looking forward to another year of new 
exciting events and that they are expecting 
to nurture and grow the club in terms of 
numbers and the experience that they can 
offer engineering students. 

ece cluB eVents  
For semester 2, Ay2010/2011

inDustriAl trip to iBm
a one-day trip is planned with the primary objective of enhancing participants’ understanding of how their 
contextual knowledge can be applied within real industrial production. It will also allow attendees to learn 
more about the local electronics industry, allowing them to make more informed decisions concerning their 
future career plans. the date of this event and registration instructions will be broadcast to all students via 
email shortly.

ece BAZAAr
It’s time for great bargains once again! the three-day annual ece Bazaar will be held from 12–14 january 
2011 at the nus central Forum. this year, the Bazaar will feature a large variety of booths as well as 
special performances and shows during the lunch hour. so come on down, and remember to bring all  
your friends!

Member’s Day 2010

Matlab Workshop
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