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Foreword
Welcome to another edition of EIE Network. This is the third of our annual magazines aimed to keep you 
informed about the changes, development and, of course, achievements in the Department.

In the last edition I reported how we were embarking on a new top-up programme in Information 
Security to meet the increasing threats of our highly interconnected world. I am happy to report that 
this joint programme with the Department of Computing is now underway with our first cohort of 
students. My colleagues comment on how well motivated and engaged these students are, partly I am 
sure because they are confident of a great career ahead. We are delighted (and relieved) that our new 
information security teaching laboratory is now in operation, this will principally support teaching the 
new courses, and will also be available to other students.

In order to support our growing research and our new teaching we are pleased to welcome three 
new members of academic staff with others due to arrive later this year. They are Dr Changyuan Yu, 
Associate Professor, from National University of Singapore (NUS) to support the highly successful work 
in optical fibre communications and sensors, and Dr Haibu Hu, Assistant Professor, formerly at Hong 
Kong Baptist University, to work in information security. He will be very active teaching the new courses 
as well as continuing his successful work in this field. Last, but not least, we have appointed another 
Assistant Professor, Dr Wen Chen, also from NUS, to work in optical security and optical processing. His 
expertise should integrate different themes into our departmental research portfolio.

This year we have held a very successful Innovative Technology Series in the Hong Kong Science 
and Technology Parks (HKSTP) jointly with the Hong Kong Applied Science and Technology Research 
Institute (ASTRI) in which we have shared some of our research interests with a wide audience. In 
keeping with this theme of dissemination the present EIE Network has short articles by five of our 
professors describing some of their research work. These reports by Professors Michael Tse, Charles 
Surya, Francis Lau, Chao Lu and myself give some idea of the diversity, range and aspirations of our 
research effort.

We hope you find the EIE Network interesting and informative and, of course, we welcome any 
comments and suggestions to help us improve the content.

Professor Mike Somekh
Chair Professor of Biophotonics and Head of Department
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Research Breakthrough
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One theme of my research group has been involved in is the development of so-called 
evanescent wave microscopies. Each wave has its so-called wavelength which determines 
the distance over which it repeats itself, microwaves have wavelengths of a few cm, optical 
waves in the visible range with wavelengths around 1/2 a micron, and X-rays typically 100 
times smaller. Evanescent waves occur when the wave is squeezed in one direction to a size 
smaller than half the wavelength. In this case the wave decays very rapidly in at least one other 
direction. For those of you familiar with electronics a useful analogy for an evanescent wave 
is the capacitor and inductor in a tuned resonant circuit, where energy is stored but does not 
dissipate. One situation where evanescent waves are formed is in total internal reflection, when 
a wave from a higher refractive index (glass) hits a sample such as a cell at an oblique angle 
greater than the critical angle. An evanescent 
wave is produced at the interface between the 
glass slide and the cell which interacts with the 
cell membrane, the evanescent wave thus forms 
a highly localized probe of the surface of the cell. 
Localizing our signal to this region has major 
importance since the membrane is the ‘gateway’ 
to the cell where infective agents…or drugs can 
enter. Moreover, proteins at the cell membrane 
are vital in signalling to other cells and play a 
crucial role in determining the functioning of the 
whole organism.

Surface Wave Microscopy

Professor Somekh, Michael Geoffrey  

Chair Professor of Biophotonics and Head 
MA, PhD, FREng, FInstP

This describes some of our work, it was 
started when I was in the UK and has been 
developed recently since I arrived in PolyU.

Although microscopy and light microscopy, in 
particular, seems a highly venerable subject 
developments in the field are coming at a 
rapid rate, the driver for developing new 
microscopies comes from the fact that 
scientists and engineers need to be able 
to visualize the structures they create and 
examine. Most lay people will know about the 
development of ‘superresolution’ microscopy 
so that features far smaller than the so-called 
‘Abbe’ limit can be visualized. Structures 
below 100nm (or 1/10000 mm) can now be 
routinely visualized and such instruments 
are now commercially available and indeed 
PolyU has recently taken delivery of such 
an instrument. Despite these high profile 
developments there has been something of 
a quiet revolution, which involves the way 
people think of microscopy and imaging. It is 
no longer simply ‘taking a picture’ but more 
about performing an experiment on a local 
region and producing maps of these local 
experimental results. Complex interactions 
combined with substantial processing are 
now routinely used to form the points in the 
images. This may not sound dramatic but it 
changes the way people think of microscopy 
and it  f lavours the way new ideas are 
developed.
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As the evanescent wave penetrates the cell it can be scattered into propagating light, it can also excite 
fluorescent molecules. We have developed a microscope with two channels one that can detect the scattered 
light and another channel that detects the fluorescent molecules, the presence of these molecules is related 
to the chemical processes in the cell.  This system was developed in collaboration with pharmaceutical 
scientists who are interested in drug delivery. We present particles of different sizes and chemical composition 
to the cell, the scattered light channel detects the physical presence of the particle and shows it being 
absorbed into the cell, whereas the fluorescence channel shows whether certain chemicals (in this case a 
protein called clathrin) are being produced by the cell. If the physical and chemical responses are present 
together in both position and time we can understand the mechanism by which particles are taken into the 
cell, if they not we know some other mechanism is responsible. This is very important if want to understand 
how drugs will enter the cell because the method of entry also has a great influence on the way the particle 
behaves once it is in the cell. Figure 2 shows particles being ‘eaten’ by a cell taken in a scanning electron 
microscope, but, of course, in this case the cell that is imaged is dead and coated with gold!  Figure 3 shows 
small section of the surface of a cell where the physical and chemical response of the cells are correlated in 
time and space, when we used larger particles the chemical signals were not located at the site of the cell 
indicating different mechanisms were involved. We have recently published this work in American Chemical 
Society journal Molecular Pharmaceutics and we are pleased that is was chosen as ‘Editor’s choice’ from all 
the different journals published by the Society. 

I mentioned at the beginning that we often want to perform local experiments on the surface of a sample to 
get a very sensitive measure of what is sticking to a surface. A wave called a surface plasmon is exceptionally 
effective for this purpose. All one needs to do to produce a surface plasmon is to put a thin gold layer on a 
glass coverslip and it will appear when you hit the sample with light at the correct angle. On the other side 
of the gold the sample can be placed where there is an evanescent wave like the one described earlier. The 
properties of this surface plasmon change as the proteins stick to the surface. This is important as the binding 
of proteins provides a very powerful means to perform disease diagnosis and is also widely used to identify 
potential new drugs in pharmaceutical research.

The problem with surface plasmons is, as their name suggests, that they travel along the surface and they are 
not ideally suited for microscopy as they do not stay put and we cannot be sure exactly which region they are 
looking at. To address this we realized the trick is not to change the way the surface plasmons behave but simply 
to control where we look at them. We have done this by modifying the so called confocal microscope which is 
usually used for three dimensional imaging of cells. We now only detect the plasmons that travel a very well defined 
distance. This has enabled us to develop a modified microscope that can look at protein binding to surfaces but 
over far smaller distances that has been possible before. This is truly an example where we use a microscope to 
perform a local experiment that was previously performed in a related way but over a much larger length scale. 
We are pleased that other groups have followed our approach to surface plasmon microscopy and are producing 
interesting results for cell imaging and ultrasensitive imaging of nanoparticles.

We have recently been awarded an ITF grant to develop the present system in PolyU towards a commercial 
prototype and I am very hopeful that we will able to have a system on the market within a short period of time.

The work on evanescent wave microscopy has been the subject of several plenary, keynote and invited talks in the 
last two years in Xian, Nanjing, Guangzhou and San Francisco amongst others.

Figure 2: Scanning electron microscope images of particles being consumed by 
a cell.  

Figure 3: Red shows presence of particle 
green presence of clathrin. Sequence of 
images taken at 2-minute intervals showing 
how the protein and the particle are aligned in 
time and space disappearing together.
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The main advantage of taking the combined complex-network and electrical circuit approach is the ability 
to provide realistic assessment of the percentage of unserved nodes in the event of a fault cascade and the 
percentage of non-critical links in a given power network, both of which offer quantitative measure of how well 
a power network withstands attacks and the likely extent to which a fault will cascade to a wide-area black-out. 
The study has highlighted the importance of connectivity, i.e., network structure, on the robustness of the system 
which has not been thoroughly understood. The IEEE Xplore Innovation Spotlight further reported that “the model 
provides a platform on which engineers can simulate the impact of change, and compare structures before they’re 
even developed to favor the most robust one. Additionally, the model can be extended to other types of electrical 
components, such as solar panels in renewable energy systems.”

Power Grid Research Under 
International Spotlight
Professor Tse Chi-Kong, Michael  

Chair Professor of Electronic Engineering 
BEng(Hons), PhD, CPEng, FIEAust, FIEEE, Chang Jiang Scholars Chair Professor

Thinking outside the box plus a decade of hard work have made 
EIE’s research in power grid’s robustness a focus of attention, as 
recently reported in IEEE Xplore Innovation Spotlight which features 
a small number of stories on cutting-edge topics and impactful 
research handpicked from the IEEE Xplore digital library of over 3 
million technical documents. 

Conventional study of power grid follows a simplified circuit 
model on which analytical results are developed, simulated and 
experimentally tested. Recently the research group led by Prof. 
Michael Tse at EIE has come up with a radically different approach 
to studying emerging topics in power grid. Refrained from the use 
of conventional analytical models which have limited capability for 
dealing with large scale power grids, Prof. Tse introduced a complex 
network approach and developed key robustness parameters with 
a network model which has its theoretical basis from both network 
science and physics of electrical circuits. This on-going research 
project has produced results that have been found promising thus 
far to quantitatively measure power grid system’s robustness. A 
recent article in IEEE Xplore Innovation Spotlight reported that 
“what makes this project particularly impressive is that power grids 
are nearly impossible to analyze at-large due to their scale and 
constantly fluctuating nature to meet energy load demands. There 
are nearly 20,000 individual generators in the U.S. alone operating 
in complex networks – and using different types of fuel – to serve 
millions of residential and commercial consumers. On top of that, 
they are equipped to dynamically redistribute power flow when a 
component breaks down, sometimes succeeding and other times 
leading to cascading failures and black-outs depending on load 
capacities. All these factors make it very difficult to establish a 
uniform measurement system to assess a grid’s robustness, or its 
ability to tolerate faults.” 

(http://ieeexplore-spotlight.ieee.org/article/an-energetic-link-using-network-science-to-
measure-a-power-grids-robustness/)
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0908 Research in applications of network science 
became active in EIE in 2003 when SARS hit 
our Hong Kong city claiming 300 lives and 
infecting over 2000 individuals. Prof. Michael 
Tse’s research group applied a complex 
network model to generate realistic disease 
propagation patterns that were consistent with 
the infection data in Hong Kong. The key was 
the special form of connectivity, called scalefree 
and small-world distribution, that was crucial 
to accurately reproducing the realistic super-
spreader phenomenon. Research continued 
to extend to avian flu spreading, leading to 
publications in the world’s top journals and 
attracting global attention. The recent effort in 
power grid research has actually been built on 
the success of the group’s network research 
conducted in the past decade on financial data 
and communication systems. Having seen 
tremendous opportunity in exploring network 
connectivity in practical complex engineering 
systems, the group has made serious efforts in 
the study of a few practical systems in which 
they already have considerable strength and 
experience, including traffic and information 
flows in cellular networks and the data packet 
flow in the Internet. Frequent invitations to 
deliver plenary talks at conferences and 
workshops have made this line of research well 
known to the research community.

Apart from successes in network applications research, Prof. Tse’s group has an international reputation in power 
electronics and distribution, especially in lighting systems and the coupled power converter systems. Having 
received several major research awards, including the top IEEE Paper Prize, Prof. Tse’s work has set the direction 
for stability analysis of networked converter systems and his proposed analysis method, commonly referred to as 
design-oriented method, is now a popular approach adopted by many power electronics researchers for analysis 
of complex behavior and stability of grid-connected converter systems. Recent awards received by the power 
electronics group of EIE which Prof. Tse leads are two Gold Medals from the International Exhibition of Inventions 
Geneva in 2009 and 2013. The award-winning technologies have been patented by the University and one key 
technology has also been licensed to a Hong Kong company. Key inventors include Dr Y.M. Lai and Dr. K.H. Loo, 
and ex-colleague Dr S.C Tan. The high level of recognition of EIE’s research in networks and power electronics 
is also evident from the appointments of our colleagues to prominent positions in editorial boards of top-notch 
journals. Serving as Editor-in-Chief of IEEE Transactions and Magazines, Associate Editor of IEEE journals and 
Editor of major international journals, our colleagues are contributing their expertise to the research community, at 
the same time raising the visibility of PolyU in the international academic community. 

In the coming decade, we expect to see new opportunities in power electronics and network 
research driven by the rapid development of the use of renewable sources, high-performance 
conversion systems (presenting as constant power loads), solid-state loads, and wireless 
power transfer systems. Power distribution will move toward DC distribution at the load-side 
while integration of a variety of sources to existing grids will pose tremendous challenges to 
stable and safe power distribution. At present, Prof. Michael Tse and Dr S.C. Wong are already 
developing practical design methods for wireless power transfer and DC distribution, and their 
works have attracted worldwide attention. The main challenge for the future is the need for 
cross-disciplinary expertise as the most important research problems identified so far are all at 
the boundaries of conventional electrical engineering and other disciplines including material 
science, physics, chemistry and mathematics. Tremendous amount of global research efforts 
are expected to be devoted to power distribution research, as evidenced by the many recent 
discussions in key international research forums. And for the research group at EIE, the coming 
decade will see another exciting and adventurous journey in this important area of power 
distribution research, the outcome of which will have a high level of relevance and impact to 
society and the way we live.
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As there are different wavelengths for solar energy, a combination of different materials for making solar 
cells would work best for energy absorption. For example, methylammonium lead tri-halide perovskites and 
silicon solar cells can form a complementary pair with the large-bandgap perovskite solar cell functioning as 
a top cell responsible for harvesting the short wavelength photons while the bottom Si solar cell is designed 
to absorb the long wavelength photons. PolyU’s research team maximizes efficiency by making use of this 
feature with three innovative approaches. Firstly, the team discovers a low-temperature annealing process in 
dry oxygen to reduce perovskite defects. Secondly, together with Dr Zijian Zheng of the Institute of Textiles 
and Clothing of PolyU, they develop a haze film, which includes extracts from rose petals to be “painted” 
as the top layer of the solar panel, to trap more light and improve the current of the solar cells. Finally, the 
team fabricates a tri-layer of molybdenum trioxide / gold / molybdenum trioxide with optimized thickness 
of each layer, making it highly transparent for the bottom Si solar cell. All three innovative approaches help 
enhance energy conversion efficiency. Another important aspect that contributes significantly to the success 
of the project is through the collaboration with Professor Shen Hui of Sun Yat-sen University and Shun De 
SYSU Institute for Solar Energy, who excelled in the fabrication of high-efficiency silicon cells, as he was 
responsible for the design and fabrication of the high efficiency bottom silicon cell. 

The team will continue to improve the performance of large-scale fabrication for perovskite-silicon solar cells.

The Development of Record-high Efficiency 
in Perovskite/Silicon Tandem Solar Cells
Professor Surya, Charles 

Clarea Au Endowed Professorship in Energy
BSc, MSc, PhD, MIEEE, MRS

The development of cost-effective solar cells is one of the most important 
grand challenges for the 21st Century. This is because continued reliance 
on fossil fuels for power generation will result in serious contamination 
of the environment with devastating consequences. It is this sense of 
urgency that has prompted our research group to dedicate our effort to the 
investigation of energy-related optoelectronic materials and devices. 

Professor Charles Surya, Clarea Au Endowed Professor in Engineering, 
and his colleagues at the Thin Film Optoelectronics Research Group have 
taken on this challenge through the study of high-efficiency solar cells. The 
team has successfully developed perovskite-silicon tandem solar cells with 
the presently highest power conversion efficiency of 25.5% in the world. 
With perovskite solar cells first appeared in 2009 with an efficiency of just 
3.8%, it has become a subject of vigorous research for sustainable power 
generation, with researchers around the world finding new ways to increase 
its energy conversion efficiency. It has established itself as one of the 
most promising solar cell materials. The research team in the Department 
of Electronic and Information Engineering led by Professor Surya made 
this world record with innovative means to enhance energy conversion 
efficiency. With this innovation, solar energy can be generated much more 
cost effectively.

Research Breakthrough
R

e
s

e
a

rc
h

 B
re

a
k

th
ro

u
g

h



1312

Advanced Forward Error Correction System 
with Extremely Low Error Rate

According to a recent study by Cisco 
[1], global mobile data traffic grew from 
2100 petabytes per month (1 petabytes = 
1,000,000 gigabytes) at the end of 2014 
to 3700 petabytes (or 3.7 exabytes) per 
month at the end of 2015 --- an amazing 
growth rate of 74%. It is further predicted 
that from 2015 to 2020, global mobile data 
traffic will grow to 30.6 exabytes per month 
(equivalent to over 6.5 billion DVDs).

In fact, the integrity of data plays an 
extremely important role on the traffic itself. 
Imagine that in the year 2020, 0.1% of the 
global mobile data cannot be decoded 
correctly at the receiving end due to poor 
channel environment such as noise. A 
simple calculation shows that 3.7 exabytes 
of such data will have to be re-transmitted 
again in 2020. This amount is equivalent to 
the total mobile data traffic being carried 
every month at this point of time. Improving 
the robustness of the data will therefore 
help relieving the traffic burden of the 
mobile networks. 

Professor Lau Chung-Ming, Francis 

Professor and Associate Head
BEng(Hons), PhD, CEng, SrMIEEE, FIET

Best Paper Award in 2015 International Conference on Advanced 
Technologies for Communications

In addition, there is a huge backhaul infrastructure made 
up of optical networks. These optical networks, with a 
raw data rate of up to 400 Gb/s per channel (which is 
increasing continually), impose an even much stringent 
requirement in terms of error tolerance (less than 1 bit 
error out of 1 petabits). Other digital communication 
systems such as local area network, digital broadcasting 
network, satellite communication network, future 
vehicle-to-vehicle communication network and even 
data storage (solid state devices such as USB thumb 
drives) also require mechanisms to protect the integrity 
of the data. Moreover, all systems prefer decoders 
to accomplish high throughputs because of the 
ever increasing data rates. They also impose other 
constraints such as latency and decoder complexity 
in addition to error performance and throughput. For 
example, future vehicle-to-vehicle communication 
demands a much shorter latency compared with digital 
broadcasting because of safety issue.  It is expected 
that the constraints imposed will become stricter and 
stricter in the years to come in order to cope with the 
ever increasing amount of data traffic. 

Research Breakthrough
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The graph plots the error probability against the 
signal-to-noise (SNR) of the forward-error-correction 
(FEC) system. 1.00E-11 means one error out of 
100,000,000,000 (one 1 followed by eleven 0’s) 
transmitted bits. The green (marked as QC-LDPC) 
curve shows the FEC system performance before 
any enhancement. The red (marked as CC-QC-
LDPC) and blue (marked as LDPCCC) curves are 
produced by Prof. Lau’s team after enhancing the 
original FEC system. For example, at an SNR of 
3.45 dB, about 1 error occurs out of (i) every 2,000 
received bits in the original FEC system (green 
curve); (ii) every 1,000,000,000,000 received bits in 
the first enhanced FEC system (red curve); (iii) every 
10,000,000,000,000 received bits in the second 
enhanced FEC system (blue curve).

F ie ld-programmable gate-array hardware 
implementation and testing of the forward-error-
correction system

Reliable and efficient transmission/reception is indeed one of the ultimate design objectives of modern 
communication systems. Among the existing techniques, forward error correction (FEC) is an indispensable 
mechanism that can enhance the reliability of digital messages effectively. The idea of FEC is to incorporate 
some redundancy into the information during transmission. Then, the receiver side can make use of the 
redundancy to deduce the information correctly even if errors occur in the transmission. 

Recently, Prof. Lau and his team have successfully designed an FEC system, based on quasi-cycle low-density 
parity-check codes, to protect the integrity of digital messages. The system has been implemented and tested using 
a field-programmable gate-array hardware board. The FEC system is shown to guarantee 99.9999999999999% 
(fifteen 9’s) reliability of the data bits at a throughput of 3 Gbps. The throughput, moreover, can be easily scaled 
up with the use of the most up-to-date application-specific integrated-circuit (ASIC) technologies. The advanced 
FEC system design has been filed for a US patent [2] and the technique involved has received the Best Paper 
Award in 2015 International Conference on Advanced Technologies for Communications [3]. With this technology, 
data transmissions become extremely reliable and most data packets can be correctly decoded at the receiver. As 
a consequence, the receiver will only request the transmitter to re-send those incorrectly decoded data packets 
occasionally. Due to a substantial reduction in data re-transmissions from the transmitting side, much energy will be 

saved and hence carbon emission will become much lower.
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Another research focus of the Group has been on intra- and inter- data center short-reach 
optical communication systems. The ever-popular broadband and cloud services such 
as Facebook, Youtube, Instagram, WhatsApp and Dropbox means significant amount of 
data traffic will be generated within and between data centers. Unlike long-haul optical 
communication systems which typically cover distance of a few thousand kilometers, the 
required transmission distance of short-reach optical communication systems is much shorter, 
typically a few km to a few 10s of km. However, the amount of transmission and receiving 
devices involved are much more. To meet the demand of short-reach optical transmission 
systems, we have been developing techniques that allow high-capacity and low-cost 
transmission over short distance. We have developed a number of transmission schemes that 
allow 100Gbit/s transmission using 25Gbit/s optical devices [3,4]. The work carried out has 
not only enabled us to produce high quality publications in leading journals in the area but also 
contributed to the solutions for industrial applications.

Optical Transmission Techniques for 
High Capacity Optical Networks
Professor Lu Chao 

Professor
BEng, MSc, PhD, MIEEE

Optical fiber is an indispensable part of our digital age. It enables high 
capacity wired and wireless broadband connectivities that allow us to have 
fast access to many broadband services. Recent studies have shown that 
global Internet Protocol (IP) traffic has increased by fourfold in the past five 
years and the annual global IP traffic will pass the Zettabyte (1 zettabyte 
= 1 trillion gigabytes) threshold by the end of 2017 [1].  This requires us to 
develop transmission techniques that can cope with this ever increasing 
traffic demand. The only possibility is communication technology based on 
optical fiber.

In the past few years, the Communications Research Group at The Hong 
Kong Polytechnic University have worked closely with Huawei Technologies 
Co. Ltd., the global leader in information and telecommunication 
solutions, to develop optical communication technologies that enable 
the realization of multi-terabit optical networks. In particular, we have 
developed transmission and detection techniques as well as related 
digital signal processing (DSP) algorithm that allow the realization of 
400Gbit/s per wavelength transmission (total capacity of a few tens of 
Terabit per fiber) over a few thousand kilometers [1].  In addition, the 
transmission techniques and DSP algorithm we have developed enable 
the implementation of flexible modulation formats and wavelength division 
multiplexing (WDM) grid which are essential for next generation flexible 
optical networks. We have also developed techniques for monitoring key 
network parameters that will add intelligence to future optical networks. 
This shall enable significant increase in the utilization of the capacity of 
future optical networks [2]. 
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Appointment as Editor-in-Chief of the 
IEEE Transactions on Circuits and Systems II
Prof. Michael Tse, Chair Professor of Electronic Engineering, has been appointed as the Editor-in-Chief of the 
IEEE Transactions on Circuits and Systems II for the term 2016-2017. The IEEE Transactions on Circuits and 
Systems II is one of the two flagship journals published by the IEEE Circuits and Systems Society, and together 
with its Part I sister journal, the two journals are regarded as the top-rated research journals in the field of 
electrical circuits and systems. Important findings in circuits, signal processing and control were first reported 
in these journals. The appointment of Editors-in-Chief of IEEE journals went through a rigorous nomination and 
highly competitive selection processes, and Prof. Tse's appointment to this important and influential post will 
further enhance PolyU's visibility in the electrical and electronic engineering research community. Congratulations 
to Prof. Tse on his achievement!

Best Paper Award in 2015 IEEE International Conference on 
Digital Signal Processing
Congratulations to Dr Daniel Lun, Mr Li Tingtian and 
Mr Shen Tak Wai on receiving the Best Paper Award 
at the 2015 IEEE International Conference on Digital 
Signal Processing in Singapore in July 2015!  In the 
winning paper “Improved Expectation-Maximization 
Framework for Speech Enhancement Based on Iterative 
Noise Estimation”, the research team presented a novel 
Expectation Maximization (EM) framework for speech 
enhancement they have developed recently. It gives a 
significantly improved estimation of the speech power 
spectrum that outperforms many traditional approaches. 
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Winning in FPGA Trax Design Competition
Three academic and research staff, Dr Chiu-Wing Sham, 
Prof. Francis C.M. Lau and Mr Qing Lu, won the 3rd Place of 
the FPGA Trax Design Competition at the 2015 International 
Conference on Field-Programmable Technology in New 
Zealand in December 2015. Their winning paper “An 
Architecture-Algorithm Co-Design of Artificial Intelligence 
for  Trax Player” developed an outstanding FPGA 
implementation in Trax which is a two-player strategic 
game to form loops and lines. Congratulations to the team 
members!

Faculty Research Grant Achievement Award
Congratulations to Prof. P.K. Alex Wai on receiving the Faculty of 
Engineering Research Grant Achievement Award announced in March 
2015! The Award is to recognize Prof. Wai’s outstanding performance in 
securing external competitive research grants. Prof. Wai is Chair Professor 
of Optical Communications of the Department and currently serves as the 
Vice President (Research Development) of PolyU. He is a Fellow of Hong 
Kong Institution of Engineers, a Fellow of Optical Society of America, 
and a Fellow of IEEE. His research interests include theory of solitons, 
nonlinear optics, fiber lasers, simulations of integrated optical devices, 
fiber optic communications, and network theory.

Outstanding Student Award of Faculty
The University organizes the Outstanding Students Award Scheme annually to award full-time final-year 
students who excel in both academic and non-academic pursuits during their studies. The Outstanding Student 
Award of Faculty of Engineering 2014 went to Nie Ni, our Year-4 BEng in EIE student, in recognition of her 
outstanding academic performance and active involvement in extra-curricular activities and community services. 
Congratulations to Ni! She received the award from President Prof. Timothy W. Tong in the Outstanding Student 
Awards Presentation Ceremony on 12 February 2015.

2120

Asia Academic Integrity Award
Congratulations to Dr C.K. Leung on winning the Asia 
Academic Integrity Award in the Turnitin Global Innovation 
Awards Program 2015! The programme aims to recognize 
educators worldwide who have demonstrated excellence 
in promoting academic integrity, student engagement 
and the innovative use of Turnitin and other educational 
technologies to support learning in their institutions. Dr 
Leung’s commitment to reduce student plagiarism levels 
by using Turnitin has significantly improved academic 
output and given students a better understanding of the 
ethical standards expected of professionals. Moreover, his 
emphasis on proper attribution has greatly improved the 
citation of reference practice amongst our students. 

Faculty Outstanding Award in Research and Scholarly Activities
We are pleased to share that Prof. Chao Lu received the Faculty 
Outstanding Award (Individual) 2014/15 for his outstanding 
performance in research and scholarly activities!

Prof. Lu received his MSc and PhD degrees from the University 
of Manchester, UK, in 1987 and 1990 respectively. He was an 
Associate Professor at the Nanyang Technological University, 
Singapore, and was seconded to the Institute for Infocomm 
Research (A*STAR) Singapore, as Program Director and 
Department Manager leading a research group in the area of 
optical communication and fibre devices before joining PolyU 
as Professor in 2006. Over the years, he has published more 
than 220 papers in major international journals such as Optics 
Express, Optics Letters, IEEE Photonic Technology Letters and 
IEEE/OSA Journal of Lightwave Technology. He serves as an 
associate editor for Optics Express and Chinese Optics Letters. 
His research interests are in the areas of optical communication 
systems and networks, fibre devices for optical communication 
and sensor systems. Prof. Lu is a well renowned authority on 
optical communication technology and PolyU is acknowledged as 
a world leader in this field. We are delighted that this will be further 
strengthened with the recent arrival of an Associate Professor, 
Dr Changyuan Yu, from the National University of Singapore in 
December 2015.
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Robotic Project Competition and 
Mobile Game Design Project Competition
The Robotic Project Competition and the Mobile Game Design Project Competition 2015 were organized 
by the Department on 22 May 2015. The competitions aim at providing an opportunity for our students to 
strengthen their capabilities and develop their potentials in robot and mobile game design. The event was kick-
started by three winning teams of the Mobile Game Design Project Competition presenting their mobile games 
to the audience. Thirteen teams of students who joined the Robotic Project Competition then competed 
against each other by their fully autonomous robots in the game field. Congratulations to the following winners 
of the contests!

Robotic Project Competition
Champion:  OU Qihao (Year1, BEng in ENC)
First Runner-up:  LI Cheuk Hang (Year 1, BEng in EIE) & CHAN Ting Kwok (Year 1, BEng in EIE)
Second Runner-up: TSE Yuet Ho (Year 1, BEng in EIE) & WONG Man Kit (Year 1, BEng in EIE)

Mobile Game Design Competition
Champion:  CHEUNG Wing Yin (Year 1, BSc in IMT) & NG Yik Kwan (Year 1, BSc in IMT)
First Runner-up:  CHAN Ka Hin (Year 1, BSc in IMT) & CHAN Chin Hei (Year 1, BSc in IMT)
 HE Zhi (Year 3, BSc in IMT) & LIU Xiaoye (Year 3, BSc in IMT)
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Best Engineering Award and Best Artistic Design Award 
in Robocon 2015 Hong Kong Contest 
The EIE Robocon Team “Red Shadow” won the Best Engineering Award and the Best 
Artistic Design Award in the Robocon 2015 Hong Kong Contest on 28 June 2015. 
Congratulations to the supervisors, Dr Frank Leung and Dr Bruce Sham, and the following 
team members for their outstanding performance! 

The students had prepared for months on the design and construction of their robots 
which could play badminton in this contest. They were interviewed by Radio Television 
Hong Kong (RTHK) about their preparation for the competition on 14 May 2015. After the 
Contest, the EIE Robocon Team was also invited by the Hong Kong University of Science 
and Technology Robocon Team for a joint robot badminton practice and an exchanging of 
engineering experience with other winning teams on 20 July 2015. 

Contesters
Man Chun Hin, Tam Kin Lung, Tse Man Chim, Lai Kwan, Poon Hiu Chung, Fung Ka Wing

Supporting Members 
Lam Ka Wai, Chau Siu Fai, Lau Chung Yin, Lai Yeuk Ho, Lam Kin Ning, Lau Tau Ki, Chu Hin Nam, Li Yuen Shing, 
Lai Ngo Fung, Lam Ho Yin, Siu Ka Lok, Chan Hin Hang
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Winning in Nuvoton M451 Innovative Design Competition
Six EIE students including Chan Yun Tat, Mok Hiu Yan, Ng Yun Sum, Wong Wing Kei, Yan Lok Yeung and Yu 
Kim Wai, won the Second Class Award in the Nuvoton M451 Innovative Design Competition organized by the 
Nuvoton Technology Corporation in September 2015. Guided by their supervisors from the Industrial Centre, Ir 
Alex Choy and Mr Eric Tsang, the students integrated different knowledge like embedded system programming, 
wireless communication system design, and mobile apps and server application development into the winning 
project “On-board telemetry Platform for Pedal Kart” for this embedded system competition. Congratulations to 
the team members!

Winning in Huawei Cup Intelligent Design Competition 2015
Supervised by Dr Frank Leung, our Year-3 
Double Degree in Business Administration and 
Engineering student, Wong Wing Kei, teamed 
up with two other students from the Department 
of Electrical Engineering to join the Huawei 
Cup Intelligent Design Competition for China 
University Students 2015 and won the Second 
Class Award in Guangzhou on 15 August 2015! 
Congratulations to the team who proposed an 
intelligent system to predict haze and smog in 
the contest. The competition was organized by 
the Chinese Association for Artificial Intelligence 
to provide a national platform for students to 
exchange intelligent design technology. 
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Merit Award for Innovation in Global Student Challenge: 
PolyU Pre-Challenge
Lyu Yetao, our Year-3 BEng in EIE student, teamed up with 
three other students from different departments, won the 
Merit Award for Innovation in the Global Student Challenge: 
PolyU Pre-Challenge 2014/2015 with their business plan 
“Caress Milk Bottle”. Supervised by Dr W.Y. Tam, the project 
proposed a milk bottle which helps working parents to 
detect and monitor the milk volume consumed by babies 
through a mobile app. The award presentation ceremony 
was held on 19 March 2015 in the campus.

Poster Competition for EIE Research Students 2014/15 
- Oral Presentation Session
The Department introduced the Poster Competition for EIE Research Students in 2014/15. The Oral Presentation 
for the Competition took place on 20 April 2015. Five finalists of the competition presented their preliminary 
research results to academic staff and research students during the session. Based on the entrants’ technical 
knowledge and presentation skills, the following winners were selected for the first poster competition. 
Congratulations!

Student  Poster Title Supervisor

Champion
MARASINGHE  A HMM-based Real-Time Sign Dr Ben Cheng 
ARACHCHIGE,  Language Recognition System with Multiple Depth Sensors
Nuwan Ganganath 

First Runner-up
WONG Chi Shing Design and Implementation of Driver Circuits for  Dr Y.M. Lai
 High-Brightness Light-emitting Diodes

Second Runner-up
LI Peiya Joint Image Compression and Encryption Based on  Dr K.T. Lo
 Alternating Transforms
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Innovative Technology Series (ITS) Training Workshops

EIE is very enthusiastic about developing new contacts with local 
industry. To this end we have initiated the Innovative Technology 
Series (ITS) where a series of seminars and workshops have 
been held at the Hong Kong Science and Technology Parks 
(HKSTP) in collaboration with the Hong Kong Applied Science 
and Technology Research Institute (ASTRI). We were delighted 
to have Prof. Alex Wai, Vice-President (Research Development) 
and Chair Professor of Optical Communications of PolyU; 
Dr Jack Lau, Chief Marketing Officer of ASTRI; Mr Andrew 
Young, Chief Commercial Officer of HKSTP; and Dr Humphrey 
Leung, Chairman and Group CEO of Solomon Systech Limited 

and Former Chairman of EIE Departmental Advisory Committee; to deliver opening speeches at the opening 
ceremony of the ITS on 25 September 2015. The series include 12 structured professional training workshops 
covering different topics of current and upcoming technologies as well as the latest research results. Presenters 
of the training workshops are professors of EIE and research project leaders of ASTRI. For more details and 
online registration of the workshops, please visit the ITS website at http://eie.polyu.edu.hk/event/ITS/.

Workshop 1: Opening  

The first ITS workshop involved seminars from two Chair 
Professors from EIE, Prof. Michael Tse and Prof. Michael 
Somekh, at HKSTP on 25 September 2015. Prof. Tse discussed 
the fundamental aspects of the creative process and its relation 
to individuals and society. His talk titled “Innovation: From 
Leonardo da Vinci to Modern Concept of Intellectual Property” 
was highly appropriate as the aim of the ITS is to stimulate 
creativity between academics and industry! In the second 

talk “Sensors for Healthcare: Electronic and Communication Need”, Prof. Somekh discussed the relationship 
between economics, technology and demographics in driving 
new developments in the sensor industry. He emphasized the 
great opportunities in the application of novel electronics in 
this area in the coming decade. The workshop attracted more 
than 130 participants and these two talks were well received 
by the attendees with many expressing a desire for further 
collaboration. 
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Seminar by Dr Peter Chong 
from Nanyang Technological University, Singapore

Dr Peter Han Joo Chong from the Nanyang Technological 
University (NTU), Singapore, gave a talk to introduce a flagship 
IoT R&D project under the Infocomm Centre of Excellence 
(INFINITUS) titled “NTU Campus-Wide V2X Test-bed R&D 
Program for Future Intelligent Transportation System” on 8 
January 2015. The talk shared the experience and knowledge 
of setting up a large-scale live vehicle-to-anything (V2X) test-
bed and to discuss about the challenges of the R&D for future 
intelligent transportation systems. Dr Chong is the Director of 
INFINITUS of the School of Electrical and Electronic Engineering. 
His research interests are in the areas of mobile communications 

systems including radio resource management, multiple access, MANETs, multihop cellular networks and green 
radio networks.  

Meeting with Industrialists
from Hong Kong Electronics & Technologies Association   

Four members from the Hong Kong Electronics & Technologies 
Association, including Mr Eric Chan, General Manager of the 
Contech Global Company Limited; Mr Derek Lee, CEO of the 
Cell Technology Limited, Mr Andrew Ip, Managing Director 
of Cwlinux Limited, and Ir Victor Ng, Managing Director of 
Micom Tech Limited, visited the Department on 10 February 
2015. During the focus group meeting convened by Dr Daniel 
Lun, Associate Head and DLTC Chairman, and Dr C.K. Leung, 
Acting Associate Head and BEng in EIE Programme Leader, 
the industrialists shared some valuable views with us on the 

competence and work attitude of recent graduates as well as their expectations of their employees. Thanks for 
their input which are very useful to our programme planning and curriculum development. 

Seminar by Dr Ignacio Llamas-Garro
from Centre Tecnològic de Telecomunicacions de Catalunya, Spain

A seminar titled “Reconfigurable Microwave Devices” was 
conducted by Dr Ignacio Llamas-Garro from the Centre 
Tecnològic de Telecomunicacions de Catalunya (CTTC), Spain, 
on 14 January 2015. Dr Llamas-Garro is a senior researcher at 
the CTTC and a senior member of the IEEE. He presented a 
series of reconfigurable frequency measurement (RFM) devices 
operating from 1 to 4 GHz, simulated, fabricated and tested in 
this seminar. The RFM devices are made using PIN diodes and 
other surface mounted components, integrated on the same 
dielectric substrate in microstrip technology.

Workshop 2: Recent Advances in Video and Imaging Technology 

Prof. W.C. Siu, Chair Professor of Information Engineering, conducted the second 
workshop of ITS about super-resolution videos at HKSTP on 23 October 2015 for 
an audience of around 110. Prof. Siu started with simple polynomial interpolation, 
and then moved onto model ing, 
learning and fast learning approaches 
in the seminar. In each stage, he 
gave highlights on the technology 
breakthroughs in super-resolution 

videos, such as fusion of edge orientation, new edge-directed 
interpolation and soft-decision interpolation, etc. He also 
introduced the results of his most recent research and new 
directions of this field. The participants were able to learn about 
the recent advances in video and imaging technology from this 
training workshop.

Workshop 3: Advanced Power Electronics Technologies 

The third workshop of ITS on advanced power electronics technologies was held at HKSTP on 13 November 
2015. Prof. Michael Tse, Chair Professor of Electronic Engineering; Dr S.C. Wong, Associate Professor; and Dr 
K.H. Loo, Assistant Professor; introduced the LED lighting systems to the engineers and research personnel of 
the related industries. The speakers discussed the circuit design for driving LEDs and the various design issues 
from the fundamental circuit theoretic considerations to specific practical requirements. They also reviewed the 
current status of LED lighting devices, and presented some selected important application examples, such as 
LED video displays and current balancing circuit design in this 
workshop. This seminar attracted around 100 participants which 
was extremely encouraging for a specialist area.

Workshop 4: A Half-day Workshop in Advanced VLSI Design 

The fourth workshop of ITS was 
delivered by Dr Benjamin Carrion 
Schafer, Assistant Professor, in PolyU 
on 11 December 2015. 25 industrialists 
attended this hands-on workshop on 
advanced VLSI design. The workshop 
focused on C-based design based on 
High-Level Synthesis and methods to 

integrate this new design methodology into a traditional RTL-
based VLSI design methodology. The participants found this 
training workshop of considerable practical relevance as they 
learned the way to verify the designs and to co-verify legacy RTL 
blocks with newly developed C-based design processes.
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Master class in the University of Western Australia

Prof. Michael Tse and Prof. Francis Lau jointly conducted a master class in the Institute of Advanced Studies 
(IAS) of the University of Western Australia (UWA) on 29 July 2015. Prof. Tse was appointed as the 2015 IAS 
Distinguished Visiting Fellow and Prof. Lau was awarded a Short Stay Grant from UWA for his visit. In the first 
session of the master class titled “A Universal Growth Model for Facebook, Twitter, WeChat ... and What It Means 
for Business Promotion and Customer Service: A Network Perspective of Growth of Products and Services”, 
Prof. Tse discussed a model based on construction of a networked community and two fundamental behaviours 
of decision making. Prof. Lau then introduced the characteristics and the recent developments of low-density-
parity-check (LDPC) codes and polar codes in the second part of the master class titled “LDPC codes and polar 
codes - codes that approach and achieve the Shannon capacity” to the audience.

Departmental Retreat

The Department had held a retreat to discuss about the enhancement of research performance and learning and 
teaching quality on 28 and 29 May 2015 in Macau. Besides the plenary discussion and group sharing sessions, 
staff members paid a visit to the Department of Electrical and Computer Engineering of University of Macau and 
toured their new campus on Hengqin Island at the end of the retreat.

Visitors 
from National Lo-Tung Senior High School, Taiwan   

Dr Ben Cheng received three staff members from the National Lo-Tung Senior High School of Taiwan who visited 
the Department on 22 July 2015. The visitors toured the Optical Communications and Networking Research 
Laboratory, the Microfabrication Laboratory and other facilities of the Department, and were impressed by our 
research work.

Seminar by Prof. Huang-Jen Chiu 
from Taiwan University of Science and Technology

A seminar titled “Highly Efficient Microinverter for Photovoltaic 
Panels” was conducted by Prof. Huang-Jen Chiu, Distinguished 
Professor and Director of the Center for Power Electronic 
Technologies of the Taiwan University of Science and Technology 
on 24 August 2015. Prof. Chiu is a senior member of the IEEE 
Power Electronics Society and an Associate Editor of the IEEE 
Transactions on Industry Applications. His research interests 
include high efficiency/high power density bidirectional DC/
DC converters, PFC topologies, PV inverters, and DSP control 
in renewable energy applications. In this seminar, Prof. Chiu 
presented the experimental results of a micro-inverter prototype 
system and covered the latest advances in the power electronics 
field.

Seminar by Dr Gang Li  
from University of California Los Angeles

Dr Gang Li from the University of California Los Angeles (UCLA), 
USA, delivered a seminar on 27 August 2015 on the topic 
“Organic based Semiconductors for Solar Energy Harvesting”. 
The talk discussed the solution processed polymer solar 
cells (OPV) in the areas of morphology control, OPV molecule 
design, organic semiconductor/electrode interfaces and device 
architecture investigation for high performance OPV. Dr Li is an 
Associate Research Professor in the Department of Materials 
Science and Engineering at UCLA. He has over 80 publications 
with about 22000 citations, and is a Thomson Reuter Highly 
Cited Researcher (Materials Science, 2014). His research 
interest is organic and hybrid advanced materials for energy 
applications. 
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Seminar by Prof. Colin Sheppard 
from Italian Institute of Technology

A seminar titled “Confocal microscopy: past, present and 
future” was conducted on 24 September 2015 by Prof. Colin 
Sheppard, Senior Scientist of the Nanophysics Department of 
the Italian Institute of Technology. Prof. Sheppard introduced 
the new developments in confocal microscopy such as focal 
modulation microscopy and image-scanning microscopy in this 
seminar. Prof. Sheppard was Professor in the Departments of 
Bioengineering, Biological Sciences and Diagnostic Radiology 
at the National University of Singapore, Professor of Physics 
at the University of Sydney and before that University Lecturer 
in Engineering Science at the University of Oxford, UK. His 

research interests include microscopy, phase imaging, image reconstruction, diffraction, scattering, and beam 
and pulse propagation. 
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Farewell to the Departmental Advisory Committee Chairman    

Members of the Departmental Advisory Committee (DAC) and EIE academic staff bidding farewell to the former 
DAC Chairman, Dr Humphrey Leung, over a lunch on 2 December 2015. Dr Leung is the Chairman and Group 
CEO of the Solomon Systech Limited. He has made significant contribution to the growth of the electronics 
industries in Hong Kong as well as providing unstinting support to the Department. Our hearty thanks for his 
enthusiastic support to the Committee and EIE over the past years! Dr Leung has continued to support the 
University as a member of the University Council. 

Asia Communications and Photonics Conference 2015

The Asia Communications and Photonics Conference 2015 
(APC2015) was held at the Hong Kong Convention and Exhibition 
Centre between 19 and 23 November 2015. ACP2015 is one of 
the largest conferences in the Asia-Pacific region focusing on 
optical communication, photonics and relevant technologies. 
Prof. Philip Russell, President of The Optical Society (OSA); 
Prof. Alex Wai, Vice-President (Research Development) and 
Chair Professor of Optical Communications of PolyU; and Prof. 
Chao Lu, ACP2015 General Chair and Professor of EIE; gave the 
opening addresses of the event. The conference attracted more 
than 600 delegates from 27 countries this year. It provided an 

international platform for sharing the latest news in communications and photonics science and innovations from 
leading companies, universities and research laboratories throughout the world. 
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Development of Open Source of SystemC Benchmark Suite  

In collaboration with the NEC Corporation and the 
Terasic Inc., Dr Benjamin Carrion Schafer has released 
an accelerated version of the Synthesizable SystemC 
Benchmark Suite (S2CBench) as an open source 
recently. The accelerated S2CBench (AS2CBench) 
benchmarks automatically map the synthesizable 
SystemC designs of the S2CBench benchmarks using 
the NEC’s high-level synthesis tool, CyberWorkBench, 
onto the Terasic’s DE1-SoC Development Kit. The 
AS2CBench has been designed to allow anyone 
interested in HW/SW co-design and High-Level 
Synthesis to map behavioral descriptions directly onto 
a configurable programmable device. The original S2CBench benchmarks and the AS2CBench benchmarks are 
available for download at http://www.s2cbench.org and http://sourceforge.net/projects/as2cbench/ respectively.



Information Sessions of Undergraduate Degree Programmes

Six information sessions to introduce the EIE undergraduate degree programme were held by the programme 
leaders, Dr Daniel Lun, Dr C.K. Leung, Dr Frank Leung, Dr Bonnie Law and Dr K.H. Loo in PolyU, HKCC, HKIVE 
and HKUSPACE CC in January 2015. Besides the BEng in EIE programme and the BSc in IMT programmme, a 
new BSc in Information Security programme which has been offered starting from 2015/2016 academic year was 
also introduced on these occasions. The BSc in Information Security programme is a 2-year government-funded 
top-up degree programme jointly offered by the Department and the Department of Computing which aims 
at producing graduates with professional knowledge and skills in Information Security. The talks attracted an 
audience of over 300. The participants were keen to know about the admission requirements and the curricula of 
our programmes.
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Visit from Shatin Kiangsu-Chekiang College

31 students and teachers from the Shatin Kiangsu-Chekiang College paid a visit to PolyU and the Department 
on 23 January 2015. They toured the House of Innovation, the Virtual Reality Laboratory and the Robotics and 
Control Laboratory to learn more about the expertise and facilities of the University. The students who came 
from the Computer Society of their Secondary School showed great interest in the 3D motion capture and robot 
demonstrations in the EIE laboratories.Student 

News
2015
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Delegation from Ngee Ann Polytechnic, Singapore

A delegation of 14 students led by Dr Tin Fat Hui from the Ngee Ann Polytechnic, Singapore, visited the 
Department between 19 and 24 March 2015. The delegates were welcomed by Dr Daniel Lun, Associate Head, 
before touring different laboratories of EIE on the first day of visit. The Singapore students then met with our 
students in a student exchange activity organized by the EIE Student Society. In the following few days, the 
delegates attended a 3D Model Development Project Workshop conducted by Dr Bonnie Law. Dr Pauli Lai and 
Mr Ivan Lau also guided the students to visit the Engineering Division of Television Broadcasts Limited (TVB), the 
Hong Kong Science and Technology Parks Corporation and the Solomon Systech Limited. The students were 
able to get to know more about the IT and engineering fields in Hong Kong. 

Academic Advising Spring Dinner

To provide a chance for Academic Advisors and students to mingle with each other and to discuss study 
experience in a relaxed atmosphere, two Academic Advising Spring Dinners were organized for our 
undergraduate students on 24 and 26 February 2015 at a campus restaurant. Prof. Michael Somekh, Head 
of Department, gave a welcome address encouraging students to actively take part in the academic advising 
activities. Both students and their Advisors had a good time at the event. 3736

Industrial Visit to Hong Kong Telecommunications Limited  

In order to promote the awareness and understanding about the ICT industry to our first-year engineering students, 
an industrial visit to the Hong Kong Telecommunications Limited (HKT) was guided by our staff members, Dr Ben 
Cheng, Dr K.H. Loo and Mr Zero Fok, for 24 students on 14 March 2015. Thanks for the HKT’s arrangements, 
we were allowed to visit their cable chamber and data switching rooms, the HKT Engineering e.Center, at Lai Chi 
Kok. The e.Center is where HKT’s ICT resource provisioning takes place. Besides introducing the daily workflow, 
engineers from HKT had given an enlightening and inspiring sharing session to our students. All the participants 
found the visit very interesting and meaningful as they could relate what they had learned in lectures to real life 
practice in industry.

Poster Display and Q&A Session of Poster Competition for  
EIE Research Students

To provide our students with a good chance to think through their research direction more rigorously and to 
present their preliminary research results, the Department has introduced a Poster Competition for our research 
students starting from 2015. We received 15 entries for the first competition. A Poster Display and Q&A Session 
was held on 27 March 2015. Five finalists were selected to enter the Oral Presentation Session on 20 April 2015 
to compete for the Championship by giving a presentation on the poster content to EIE academic staff and 
research students. The competition is expected to take place annually and the latest one was held in April 2016 
with 35 entries.
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EIE-SYSU Exchange Tour

9 EIE students participated in the EIE-SYSU Exchange Tour to visit the Sun 
Yat-sen University (SYSU) in Guangzhou between 17 and 19 May 2015. Led 
by Dr C.K. Leung, the delegation joined different exchange activities and an 
academic contest to share experience and knowledge with SYSU students. 
Our students also had a chance to visit the cultural spots of Guangzhou 
including the Guangzhou Museum and the Sacred Heart Cathedral during the 
exchange tour.

Project Demonstration Day 

It was our pleasure to have the industrialists from the Departmental 
Advisory Committee (DAC) visiting the Department and providing 
valuable comments to our students on their final-year projects 
in the Project Demonstration Day on 14 May 2015. About 170 
students demonstrated their projects in different areas, including 
electronic and information engineering, and internet and multimedia 
technologies, to the DAC members, their Professors and fellow 
students. The activity offered a good opportunity for the students to 
learn and exchange engineering experience from professionals and 
academics.

3938

Arduino Embedded System Workshop 

An Arduino Embedded System Workshop was hosted by Mr Choy Shu Sang, Sam, Project Associate of EIE, 
for the EIE Robotics Club members on 18 and 25 July 2015. The EIE Robotics Club has been formed by the 
Department since 2013 to encourage more students to participate in robotic competitions. The Workshop gave 
the participants a basic understanding of the Arduino as a design platform on embedded systems.

PolyU Engineering Summer Camp 2015   

The PolyU Engineering Summer Camp 2015 took place between 20 and 24 July 2015 with more than 300 local 
and overseas students participating the camp. Organized by the Faculty of Engineering with EIE as one of the 
participating departments, the camp aims to draw the awareness of secondary school students to appreciate 
the importance of engineering in the development of Hong Kong. Dr Ben Cheng arranged an industrial visit to 
the Hong Kong Applied Science and Technology Research Institute (ASTRI) and conducted a 3-day intensive 
workshop on building interactive gadgets by using Raspberry Pi programmable boards for the students. The 
participants found the visit and the workshop very interesting and had raised their interest in studying electronics. 
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Delegation from University of Electronic Science and 
Technology of China

Greeted by Prof. Michael Somekh, Head of Department, a delegation of 85 students from the School of 
Electronic Engineering and the School of Microelectronics and Solid State Electronics of the University of 
Electronic Science and Technology of China (UESTC) visited the Department on 24 July 2015. During the visit, 
Prof. Chao Lu and Dr K.H. Loo introduced the postgraduate programmes to the delegates. After giving a session 
of the study life in Hong Kong by our research students, a laboratory tour was arranged for the students to have 
a better understanding of different research areas of EIE.

40

One-Day University Experience Programme 2015

To give the secondary school students who 
are taking physics or ICT subjects a taste of 
university life, the Faculty of Engineering held a 
One-Day University Experience Programme on 
29 June 2015. Dr Ben Cheng delivered a lecture 
titled "From Data Representation to Computer 
Networks" to over 200 participants during the 
event. The programme provided a valuable 
opportunity for the students to understand the 
linkages among engineering disciplines and 
their DSE subjects.

ASTRI Industry and University Collaboration Forum

Led by Dr Bonnie Law and Dr Frank Leung, 42 
undergraduate and postgraduate students joined 
the Industry and University Collaboration Forum 
(IUCF) organized by the Hong Kong Applied Science 
and Technology Research Institute (ASTRI) on 18 
November 2015. IUCF is an annual event of ASTRI 
to facilitate collaborations and partnerships with 
industry and universities. The forum also included 
talks about technology highlights, exhibitions and 
talent acquisition. Our students were able to get in 
touch with the latest technologies and the innovation 
development within Hong Kong and visit the ASTRI 
Information Security Laboratory during this event.

PolyU Education Info Day 2015

Thousands of prospective students joined the information seminars 
and visited the Department on the PolyU Education Info Day in October 
2015. Many visitors found the demonstrations in the EIE booth about 
the 3D body motion caption unit and the badminton robots which 
won the Best Engineering Award and the Best Artistic Design Award 
in the Robocon 2015 Hong Kong Contest very interesting. They were 
also keen on trying the Sign Language Learning System set up there 
for detecting hand gestures by an infrared motion sensor. These 
informative and fun-filled activities allowed the public to learn more 
about the diverse activities of the Department.
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EIE Graduate Won in the 
Best Final Year Energy Project Competition

Congratulations to Mr Lee Kai Fung, our recent graduate of the Double Degree Programme in Electronic and 
Information Engineering and Engineering Physics, for winning the 1st Runner-up in the Best Final Year Energy 
Project Competition (Individual) organized by the Energy Institute (Hong Kong Branch)! The winning project “A 
Dual-Axis Sun Tracking System Integrated with Maximum-Power Harvesting Function” was supervised by Dr K.H. 

Loo. Mr Lee developed a sun tracking system capable 
of dual-axis motion covering 90 degree and 360 
degree in vertical and horizontal direction, respectively. 
The prototype was built with a set of four-quadrant 
photosensitive resistors for accurate positioning of the 
solar panel with respect to the sun’s illumination angle. 
In addition, a digital maximum-power point tracking 
algorithm was implemented for maximizing the energy 
harvested from the sun. The compact size and light 
weight of the system makes it suitable for various 
outdoor applications such as street lights and weather 
stations. The prize presentation was held on 30 January 
2015.

4342

Conferment of University Fellowship

The University conferred the honorary title of University Fellowship 
upon our distinguished alumnus and former Departmental 
Advisory Committee Chairman, Dr Humphrey Leung, in the 
University Fellowship Conferment Ceremony 2014/2015 on 8 
January 2015 to pay tribute to his significant contributions to 
PolyU and the community. Dr Leung is the Founder and Group 
CEO of Solomon Systech Limited. He has been actively involved 
in the activities of the University and was the Chairman of 
our Departmental Advisory Committee over the past 6 years. 
Congratulations to Dr Leung!

Alumni 
News
2015
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Career Talk by Mr Peter Lam, Managing Director of HKT 

A career talk conducted by our alumnus, Mr Peter Lam, Managing Director, Engineering, Hong Kong 
Telecommunications Limited (HKT), was held on 27 February 2015 for over 80 EIE students. Mr Lam introduced 
the ICT Elite Incubation Programme organized by the Communications Association of Hong Kong and the 
HKT Engineering Graduate Trainee Programme organized by the HKT. These two programmes offer great job 
opportunities for our students and graduates in the fast growing ICT and engineering industries. 44

Winning in Deep Water Bay Small Dragon Boat Race  

The EIE Dragon Boat Team participated in the Deep Water Bay Small Dragon Boat Race 2015 organized by the 
Southern District Dragon Boat Community Organization on 26 April 2015. Despite keen competition and being 
the first time joining the race in the Deep Water Bay, they won the Second Place in the Community Group Silver 
Bowl Category. Congratulations to the team members! 

The Team has been undergoing structured trainings with advice from professional coach. They also had a special 
joint paddling training with the Esquel Dragon Boat Team in the Stanley Main Beach on 30 May 2015. After 
the intensive training, the Team joined the Sun Life Stanley International Dragon Boat Championships and the 
Kaohsiung Dragon Boat Competition in June and November 2015 respectively. Let’s cheer for our Dragon Boat 
Team! 

EIE Graduate Winning PolyU Micro Fund     

To cultivate innovative and entrepreneurial ambiance within 
the university community, the PolyU Micro Fund Scheme was 
established by the University in 2011 to provide seed funding for 
students and alumni to support their entrepreneurial venturing. 
Our recent graduate, Mr Wen Zhihui, obtained the PolyU Micro 
Fund in 2015. The awarded business proposal targets to develop 
a hearing aid mobile app and a comfortable Bluetooth earphone 
for hearing impaired people. Congratulations to Mr Wen and we 
wish him every success in his endeavour! 
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21st Congregation and Departmental Graduation 
Tea Reception 2015 

The 21st Congregation (EIE Session) was held on 6 November 2015. More than 
200 EIE undergraduate and postgraduate students were conferred with awards 
in the midst of their families and friends. We were very honoured to have Ir Allen 
Yeung Tak-bun, Government Chief Information Officer, The Government of the 
Hong Kong Special Administrative Region, as the Guest of Honour to give a 
congratulatory speech at the ceremony. The graduates and their families were 
delighted to meet their classmates and professors during the Departmental 
Graduation Tea Reception. 

46

Best Paper Award at 2015 International Conference on 
Advanced Technologies for Communications 

A team of EIE staff and graduates, namely Dr Bruce Sham, Prof. Francis Lau, Mr Qing Lu and Ms Zhuoer Shen, 
won the Best Paper Award at the 2015 International Conference on Advanced Technologies for Communications 
(ATC) in Vietnam in October 2015 with the paper “A Parallel-Routing Network for Reliability Inferences of Single-
Parity-Check Decoder”. The paper proposed an improved parallel-routing network design which was verified 
by a field-programmable gate array (FPGA). The improved design showed a 186% increase in clock rate for a 
32-degree single-parity-check decoder. Only 2 papers out of the 125 accepted papers in the conference received 
this award. Congratulations to the team for their achievement!
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EIE Dragon Boat Team 2016

Formed by a group of EIE students, alumni and staff, the EIE Dragonboat Team 
participated in the Stanley International Dragon Boat Championships every year since 2008. 

They undergo months of intensive training and practice to prepare for the international 
dragon boat competitions for the Chinese customary Tuen Ng Festival each year. 
The Team has harvested more than 20 prizes throughout the years including the 

Champion in Men’s B Heat Race in the Stanley International Dragon Boat 
Championships in 2014 and the Second Place in Community Group 

Silver Bowl Category in the Deep Water Bay Small 
Dragon Boat Race in 2015.

Let’s
• Enhance your fitness and health

• Enjoy dragon boat races during sunshine summer
• Make friends with classmates, alumni and EIE staff 

To Join
Please send your full Chinese & English Name, cell phone no. to  jason99tsui@hotmail.com

AAEIE AGM and Alumni Gathering 2015  

The EIE Alumni Gathering 2015 and the Annual General Meeting of the Alumni Association of Department of 
Electronic and Information Engineering (AAEIE) took place at the PolyU Staff Club Restaurant on 11 December 
2015 for 50 alumni and staff members. As a way to celebrate the Christmas, AAEIE specially organized a best-
dressed competition in this gathering. All the participants enjoyed the event very much as they could gather with 
their professors and old friends. Graduates are welcome to register as a life-member of AAEIE at http://aa.eie.
polyu.edu.hk/ to enjoy the exclusive on-campus and off-campus benefits and build up your network in various 
kinds of alumni events.
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Programme Features
The programme aims at providing graduates of electronic and information engineering, electrical engineering, 
telecommunications engineering, computer science and other related disciplines an opportunity for further study 
at postgraduate level. Students will embark on a broad choice of core subjects in multimedia technologies, 
telecommunications, electronic engineering and optoelectronics that enable them to meet new challenges and tap new 
opportunities in relevant fields. 

• EIE Alumni Scholarship provided for all EIE undergraduate alumni enrolling the MSc in EIE programme.
• MSc Studentship at $6000 per month offered for MSc dissertation students to work as part-time Research 

Assistant. 
• Credit Transfer of EIE level 5 subjects took during EIE undergraduate study to the MSc in EIE programme for 

reducing tuition fees and credits required for graduation.

Study Duration
Normal Study Period: 1-2.5 years (MSc) / 1-1.5 years (PgD)
Maximum Study Period: 5 years (MSc) / 3 years (PgD)

Application and Enquiries
Website : http://www.eie.polyu.edu.hk/msc/
Tel : (852) 2766 6227 / (852) 2766 4184 
Email : eie.enquiry@polyu.edu.hk



Your support is essential to the Department's long-term development. Please make your donation by 
completing the following form and send it back to us by fax to 2362 6412 or by post.

CONFIRMATION OF DONATION

Name: (Prof./Dr/Mr/Mrs/Ms/Miss)*   (English)  (Chinese)

Company:  Position: 

Tel:  (Office)  (Mobile) Email Address: 

Address: 

I am q a PolyU staff/student* ( Dept:  Staff/Student No.:  )

 q a PolyU alum (Dept:  Award:  Year of Graduation:  )

 q not a PolyU staff/student/alum

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
q   I/My company* would like to make a donation to The Hong Kong Polytechnic University. Details are as follows:

Donation Amount
q   HK$ 100,000 q  HK$ 50,000 q  HK$ 30,000  q  HK$ 10,000 q   HK$ 5,000 q  HK$ 

 
Payment Method
q  By Cheque:   Please make it payable to “The Hong Kong Polytechnic University”  and send the cheque back together   
  with this form to: 

  Room DE633, Department of Electronic and Information Engineering
  The Hong Kong Polytechnic University
  Hung Hom, Kowloon, Hong Kong

q  By Credit Card:       

 (    )   PolyU VISA Card            (    )   VISA                    (    )   MasterCard        
 Name of Card Holder (as shown on the credit card):  
    
   Card No.: – – – Expiry Date:     –
       (m m) (y y)
q  By payroll deduction (for staff only)

Purpose of Donation
I/My company* would like to designate this donation to: 

q	University Development q  Student Development q  Scholarship q  Bursary

q Others, please specify Department of Electronic and Information Engineering

q I/My Company* acknowledge and agree that if eligible, PolyU will apply for a grant that matches this donation from the 
Government or its related bodies including the University Grants Committee, by submitting details of my/our* donation 
and that I/My Company* have no objection to the disclosure of my name/company name*, purpose and details of my/our* 
donation to the Government or its related bodies.   

q I/My Company* wish to remain anonymous in donor listings, if any. (Please tick if applicable)
 Note: For recognition with naming, the naming duration is normally the life span of the facility/service.

To ensure that you are informed of PolyU’s latest news, we will deliver announcement of our University (including its internal 
departments and constituent units) and other information, including activities, benefits & services, education programmes and 
solicitation of donations, to you through various communication channels by using your personal data provided (including 
email address, correspondence address, contact telephone number and fax number). If you want to have access to or change 
your personal data, please contact the Alumni Affairs and Development Office of PolyU at Tel: 2766 4101/ Fax: 2364 5467/
Email: almail@polyu.edu.hk .

If you do not wish to receive the above-mentioned information, please let us know by putting a “3” in this box: q

Signature of Donor:  Date: 
*Please delete if inapplicableThank you very much for your generous support to EIE!
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Giving to EIE

Engineering Doctorate is a 3-year full-time or 5-year part-time 
postgraduate programme co-hosted by the Department of Electronic 
and Information Engineering and the Faculty of Engineering.

Programme Aims
This programme is targeted for those who are in or are aspiring to be in 
senior management or principal research and development positions in 
companies/organisations that are involved in science, technology and 
engineering. The curriculum is designed to improve the candidates' 
skills in management of innovation and technology, enhance 
professional competence and expertise in specific engineering fields 
and strengthen capabilities in research, innovation and technology 
transfer from a practical perspective.

Characteristics
The programme comprises two equally weighted components: coursework and thesis. The coursework 
aims at reinforcing and expanding candidates' breadth of knowledge in management of innovation and 
advanced technologies. The thesis, which is company/organisation related, should make a significant 
contribution and/or provide innovative insights into professional practice in an engineering discipline. The 
award of “Doctor of Engineering” will be granted on successful completion of all the coursework and the 
thesis. Graduates can use the title “Dr”.

Application and Enquiries
Online Application : www.polyu.edu.hk/admission
Programme Information : www.polyu.edu.hk/study
Admission Enquiry : Ms Stephanie Wong (Tel: 852-3400 3813; Email: stepwg@polyu.edu.hk)
Programme Coordinator : Professor Winco Yung (Tel: 852-2766 6599; Email: wincokc.yung@polyu.edu.hk)



Department of Electronic and Information Engineering

The Hong Kong Polytechnic University
Hung Hom, Kowloon
Hong Kong

General Office : Room DE614, 6/F, Core E
Tel : (852) 2766 6223 / 2766 6211
Fax : 2362 8439
Email : eie.enquiry@polyu.edu.hk
Website : http://www.eie.polyu.edu.hk

@HKPolyUEIE facebook.com/PolyU.EIE


