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RESEARCH PROJECTS operative 3D map of the patient's airway, and any

critical airway stenosis would be discovered and an
optimal surgical path could be planned before hand.

A State Space Approach to Recurrent Neural |y gqdition, such a system could be useful to train

Network medical students or physicians in performing

) i i bronchoscopy so that they can reach a high level of
= CHAN Lai Wane KING Kuo Chin Irwin skill before working on living patients.
O 1 September 1997 (CU97555)

« Research Grants Council

Image Based Rendering with Controllable

In this project, the researchers will investigate the usdllumination

of State-Space approach to the training of the

recurrent neural networks. They will adopt the = HENG Pheng Anm WU En Hua*
Recursive Least Square Method or the Kalman filterQ 1 November 1997

to _train the recurrent network;. Previous results s, cUHK Research Committee Funding
indicate that the training algorithm based upon the

exter_1ded P_(alman filter for fgedfo_rward network ~oo current trend
requires significantly fewer iterations than the
gradient descent algorithms. They will apply the
Extended Kalman filter method to the training of
recurrent networks and will do comparative studies
on the Kalman filter based algorithm to the gradient
based algorithm in recurrent networks.

In many problems, it is not uncommon to have some
observations missing in the input series or arriving at
an irregular time interval. This poses a major
difficulty to some approaches such as ARIMA model.
The Kalman based method is an on-line approach an
it does not require the assumption of data being,

equal-time interval. Thus, they will extend their is, once the image is recorded, there is no way to

Ie_armng method  to handle.the missing data'changethe illumination of the captured scene. Hence,
Financial data, such as the foreign exchange rates, arg; o lighting setup of the scenes have to be

nhon—s%tatlona;]ry an_(ljl havle T}af‘y missing data al? arefully designed, More seriously, the captured
therefore, they will apply their recurrent network 46 pased objects will be unrealistic when it

model to the forecasting of these financial time p,qeq or rotates in the virtual environment. Strictly

in rendering is image-based
rendering. Image-based rendering systems generate
different views of an environment from a set of pre-
acquired imagery, and allow interactive navigation of
image-based virtual environments on a low cost
computer system. One representative system is the
Quick Time VR developed by the Apple Computer,
Inc. The main applications of such a system include
web-based virtual environment exploration, virtual
shopping, real estate property inspection, architecture
isualizations, and virtual reality games.

‘t¥-|owever, previous image-based rendering research is
nly for non-illuminatable image-based object. That

Series. speaking, previous works are only partial solutions to
(CU97560) the rendering problem of the image-based objects. In
. - . this project, the researchers will develop a
An Intelligent  Virtual ~ Environment  for comprehensive and practical image-based rendering
Bronchoscopy Simulation system for image-based objects with controllable

illumination. Once it is done, real world objects can
# HENG Pheng Anne LEUNG Kwong Sake o cantyred using hand-held cam-corders. It allows

TSUI Hung Tat (Electronic Engineering)YIM interactive change of view points as well as change of
Ping Chuen Anthony (Surgery) ABDULLAH illumination to achieve more realistic image-based
Victor (Surgery) rendering.

O 1 September 1997 (CS97005)

« Research Grants Council

Working Model for Intranet Commerce in Fabric

In this project, the researchers propose to develop afpourcing and Trading

intelligent  virtual environment for computer

simulation of bronchoscopy, a medical procedure = KING Kuo Chin Irwine XU Lei  FU Wai Chee,

used to diagnose and treat lung diseases. The Adae CHAN Lai Wan

environment consists of capabilities for 3D O 1 September 1997

reconstruction of lung anq trach(_aobronc_mall tree _frqm & Industrial Support Fund, Industry & Technology
patient's spiral CT data, interactive navigation within Development Council

the lung from the viewpoint of the pulmonary

bronchoscopist, and enhancement of visibility of the
lung structures that normally not seen by the
bronchoscopist. Such an environment will be useful
for surgical planning since it will provide a pre-

The target users of the project will be fabric suppliers
and garment manufacturers. To the textiles and
apparel industry as a whole, the project will catalyse
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the industry in the application of electronic atthe various levels of the index hierarchy, while the
commerce which will shorten order lead time and multiple index approach provides access via various
reduce order handling cost. Consequently this will natural cues with which users may view the visual
strengthen the industry as the global sourcing centreinformation contents. The core research issues
Specifically, to fabric suppliers, the project will include the development of such a uniform
enable them to penetrate into a wider internationalframework, derivation of some new and effective
market with an affordable cost. On the other hand, toindex features, and development of efficient
garment manufacturers, the project will enable themalgorithms for feature extraction. Also, he plans to
to source with much wider choice, therefore demandaddress the new research problems introduced by the
from their customers can be satisfied with more ease.new approach adopted - namely multi-paradigm
(CS97003) similarity matching, similarity ranking and relevance
clustering, and unification of indices. In addition,

Content-Based Image Retrieval of Classical new methods for visual query specification, query re-
Chinese Paintings and Calligraphy formulation and query transformation in a
hierarchical, multiple-index retrieval environment

£ KING Kuo Chin Irwin ¢ FU Wai Chee, Ada will be developed.
CHAN Lai Wan (CU97557)

O 1 December 1997
« Research Grants Council

Co-operative  Constraint  Satisfaction Among
Intelligent Agents

The resear.chers propose to de\_/e_lop a contept—based LEUNG Ho Funge LEE Ho Man Jimmye
image retrieval system for efficient accessing of CLARK K. L*

classical Chinese paintings and calligraphy. The .y

system uses image features such as color, shape; 1 August 1997

texture, and sketch to access digitized Chinese% UK/Hong Kong Joint Research Scheme, the

paintings and calligraphy from various artists in British Council
different dynasties and regions in the Chinese art
archive. This project aims at investigating the problem of co-

This system contains theoretical importance as welloperative constraint  satisfaction problem in
as practical significance. The system is useful for theintelligent multi-agent systems. A co-operative
theoretical study of combining advanced imaging constraint satisfaction problem can be intuitively
technology with database indexing methods for understood as follows. Consider a system in which
efficient retrieval in multimedia databases. Moreover, there are a finite number of autonomous intelligent
the system with its ease-of-use interface is a practicahgents. Concerning the assignment of values to the
academic research tool as well as a teaching aid ofame set of variables, each of these agents has its
classical Chinese art in universities and museums. lown set of constraints to be satisfied. The constraints
can be used for archival, data navigation, and dateof different agents may share common variables.
exploration of classical Chinese fine arts. Each variable, whether it is shared by more than one
(CU97569) agent or not, can take value only from its associated
domain (which a finite set of discrete constants). The

CUVIR: Comprehensive and Uniform Access to goal is to devise a protocol for these agents to

Visual Information Repositories communicate, negotiate and (possibly) compromise
so that either

& LEE Moon Chuen (1) a global solution that all agents accept is found

Q 15 October 1997 or

(2) itis confirmed that no such solution exists.
Topics of investigation include agent theory,

: . - . architecture and communication language.
The project aims at providing new and effective FC896003)

mechanisms for comprehensive and transparen
access to visual information repositories, providing
the needed coherence and uniformity in navigation
and access. To this end, the researcher plans t
deyelop a uniform content—based ir_1dexing _ and@r LEUNG Kwong Sake WONG Man Leung*
retrieval framework for visual information

repositories, supporting multi-level, multi-index 9 1 September 1997

features, and incorporating both descriptive metadata®* Research Grants Council

and computed feature indices. The inherent

relationship within the different visual information Software development is time consuming, costly, and
types and the similarity in their contents are exposederror prone. Automatic programming and knowledge

« Research Grants Council

An Automatic Learning System Based on a Novel
generic Evolutionary Programming Framework
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discovery such as data mining are popular currentin this research project, he plans to formulate the
research topics. Program induction can handle bothttheory and the design work for such kind of high
of these two problems and hence is becoming a veryperformance VOD system.

important research area. However, existing program(CU97564)

induction systems are limited in the techniques and

the programming languages used for the inducedPhysics-based Picking Functions of Virtual Hand
programs. Based on the researchers' experience omodels

evolutionary algorithms and inductive logic

programming, they are proposing to formulate a.e SUN Hangiu

framewo_rk, callgd ger)eric evolgtionary progra.mming O 1 January 1998

(GEP), integrating different kinds of evolutionary
algorithms and inductive logic programming
techniques.  The framework can facilitate the . . . .
exchange and reinforcement of information, Yirtual Reality (VR) introduces the potential,
techniques and theories amongst these fields. A nefMMersive 3D user interactions in computer
theory for evolutionary program induction will be synthesized worlds. Data glove devices, as one of the

formalized and a powerful learning system based Onthhreg dr:mensmngl ddewce; r']n \(/jR’ Sense bOthTr?tat'C
the theory and the framework will be developed. The and shapes and dynamic hand movements. The use
system with many integrated and improved of data glove devices in hand-oriented tasks, such as
evolutionary operators and functions can learn “.)bOt hand/arm simulation, is currentil)mlted to
programs in various programming languages and.Slmple .button—press and Com'“.”"?".‘d't“ggef type of
represent context-sensitive information and domain-/nteraction. The full qontrol erX|b|I|ty of the whole
dependent knowledge which can be used tohand input in handling the objects has not been

accelerate the learning speed and/or improve theystematically studied and modelled, which lags the
quality of the programs induced. use of intuitive, dexterous hand input in the virtual

CU97554 me_chanical ta;ks. . o -
( ) This research investigates the picking functions of a

« CUHK Research Committee Funding

virtual hand controlled by the physical laws that

count the gravity, surface resistance, contact points,

and finger acting forces on the object. The goal is to

develop physically-realistic picking behavior of

virtual hand models and real-time optimal controllers

& LUI Chi Shing John of tr_le tree-like structure for variou_s picking tasks in
off-line robot assembly programming. The output of

0 1 October 1997 the research introduces better human-computer

+ Research Grants Council interaction by providing physics-based realism in
virtual hand functions, which makes the switching

Supporting VCR functionalities is an important between real and virtual operation modes transparent

requirement for the design of a Video-On-Demand to the user. The intuitive, dextrous hand functions to

(VOD) system. Most often, techniques proposed inbe developed will benefit the VR user community of

providing VCR functions may require additional Hong Kong for the easy construction of higher-level

system resources. In this research, the research@D user interfaces and VR applications.

proposes to use subband coding techniques to provideCS97004)

various VCR functions. Beside proposing an

efficient method of providing the essential VCR Recovery for Transaction Failures in Object-

functionalities, the VOD system can also provide Based Databases

multiple resolutions to viewers based on their quality

of service (QoS) requirement. In this research, heex WONG Man Hone FU Wai Chee, Ada

will study various data placement algorithms that cany 1 September 1997

provide the following important features: N

(1) easily support VCR functionalities such as fast *

forward with viewing, fast rewind with viewing,

Providing Multi-Resolutions, VCR Functionalities,
Load Balancing and Fault-Tolerance Features in a
Video-On-Demand Storage Server via Subband
Coding Techniques

Research Grants Council

pause and resume operations Most of the existing commercial database systems are
’ based on the read/write model. However,

(2) during the periods in which VCR functions are . . :
employed, no additional system resources (e. g"concurrency provided by these systems is not high

/O bandwidth, buffer and network bandwidth) enough to meet the need of high performance on-line
are required ’ transaction processing. A number of researchers

(3) load balancing feature is maintained throughouth"’“’e pr.oposed_ to model a_database by a coIIection. of
the period of normal and VCR display semantically rich data objects and show that this

’ model can permit more concurrency. However, the

technique for handling the recovery issues in the
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semantically rich data objects is not fully developed. car-phones, cellular phones in crowded areas, phones
Recently, the researchers have derived a newn aircraft pilot room, as well as hand-free telephones.
recovery model for the object-based databases. IrSimilar examples can also be found in intelligent
this project, they propose to develop a set of recoveryelectronic medical instruments (e.q.,
theory and to build a prototype to evaluate the electromyograms, electrocardiograms, X-rays, as
performance and study the implementation issues ofvell as many others), in radar or water sonar systems,
the semantics-based recovery system. high performance stereo recording systems, voice
(CU97559) controlled machines, robotics, semiconductor
manufacturing systems, as well as voiced based

A New FPGA Architecture and Design inspection systems for security or military use. A
Automation Methodology for High Chip good ability of separating each source signal will
Performance and Fast Circuit Mapping significantly improve the quality of these systems.
However, by its nature, blind source separation is a
2 WU Yu Liange WONG Chak Kuer MAREK- very challenging difficult problem, because the
SADOWSKA Malgorzata* researchers want to recover the unknown mixing
O 1 December 1997 system and input source signal from only the mixed
observations. To tackle this problem, each source
signal is assumed to be independent from each other,
and thus the problem is also called Independent
Component  Analysis (ICA). Currently, the
achievements obtained are really limited in the
Giterature. This project targets to (1) developing a
promising but yet not well-developed information

« Research Grants Council

The circuits built by current FPGA architectures have
been shown to be unsatisfactory in circuit delay
(performance), and the process of mapping electroni
circuits onto FPGA chips is also too slow for large
implementations. The objective of this research is tOiaqretic ICA approach by using a new theoretical
develop a new FPGA framework which incorporates PP y g

hi Counlina-FPGA h ith analysis tool to obtain several important theoretical
a new architecture (Coupling- ) together wit a results on the sufficient and necessary conditions as a

novel design automation approach (Greedy Synthesisyy qiomatic theoretical solution for the ICA problem:

to achieve the challenging goals of high circuit (2) developing a general ICA algorithm that can
performance and rapid circuit mapping at the Sameautomatically adapt to match some statistical
time. In the new design mef[hod, the traditionallyp operties of the source signals, which, as they
_separated placement anq routing steps can be bp_u pected, will claim a general applicable practical
into one, and the dynamic placement and routability g, tion for the ICA problem; (3) developing a new
information can be linked with a powerful circuit

. . rmulation with new implementation algorithm for
transformation method SO as to make_appropnat_ethe ICA problem by removing the unreasonable
area-speed trade-off decisions at a higher circuit

: Th h il per i implicit assumption of i.i.d. samples in its current
mapping stage. The researchers will perform analyticio,m jjation so that the serial correlation within each

and empirical studies  using - real-world circuit gonai can be preserved and thus it is more practical
examples and compare results with current knownto the real time blind source separation

industrial and academic models to demonstrate th?CSQ?OOG)
effectiveness of the techniques proposed in this

project. , - . —
(CU97556) Please refer to previous issues of this publication

for more details of the following ongoing research

Theoretical Studies and New Algorithms for atthe department.

Information Theoretic Blind Source Separation Edition Title/Investiaators

& XULel 1995-96  Uniformly Polynomial-time Algorithms
O 1 November 1997 for Parameterized Families of Graphs
% CUHK Research Committee Funding (CU95510)

& CAl Leizhen
Blind source separation ability is a fundamental
property of an intelligent sensor and perception 1996-97 A Theoretical Study on Two New Types
system, e.g., the human hearing system is able to of Reliable Networks (CU96537)
separate the sounds from different speakers in a {\em & CAl Leizhen
cocktail-party}. This ability is very important to
many engineering systems where the signals received995-96  Sequential Signal Processing Using
by its sensors are not simply the expected source Mixture Recurrent Networks (CS95018)
signals, but usually a type of their mixture. One £ CHAN Lai Wan
example is that a communication device used in a
very noisy or strong interfering environments, such as
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1996-97

1995-96

1996-97

1995-96

1996-97

1995-96

1996-97

1995-96

1996-97

1994-95

1996-97

1995-96

Improving Generalization of Recurrent
Networks in Time Series Prediction 1995-96
(CU96529)

2z CHAN Lai Wane MOODY John*

Performance Analysis and Theoretical
Studies for Replicated Databases
(CU95531) 1996-97
£ FU Wai Chee, Adae WONG Man

Hon e CHEUNG David W. L.*

Abstraction, Assa@tion and Clustering
in Data Mining (CS96004)

& FU Wai Chee, Ada@ WONG Man 1995-96

Hon
Interactive Volume Visualization in a
Virtual Environment (CS95024)
& HENG Pheng Ann

1995-96

A Virtual Environment for Real-time
Exploratory  Scientific ~ Visualization
(CS96005)
& HENG Pheng Ann
FACE: A Face Analysis and Computing 1996-97
Environment (CU95513)
& KING Kuo Chin Irwin ¢ XU Lei o

CHAN Lai Wan
Min/Max  Entropy  Principles  for

Unsupervised Visual Processing via 1994-95
Constrained Sigmoidal Neural Networks
(CS96007)
£ KING Kuo Chin Irwin
Towards an Al Architecture for Very 1995-96
Large-Scale Constraint  Satisfaction
(CS95019)
& LEE Ho Man Jimmye LEUNG Ho
Funge CHAN Lai Wan

1996-97
Multiparadigm Programming Language
Implementation and Applications
(CS96008)
& LEE Ho Man Jimmye LEUNG Ho

Fung

1996-97
A Chinese Multimedia Presentation
Authoring System (CS94012)
£ LEE Moon Chuen
Real-time Separation of Multineuron 1996-97
Recordings (EE96014)
& LEONG Heng Wai

Real-time Logic Programming for 1994-95
Intelligent Control (CS95020)
& LEUNG Ho Funge LEE Ho Man
Jimmy
147

Binary Fuzzy Constraint Satisfaction

Problems: Properties and Solutions

(CS95025)

& LEUNG Ho Funge LEE Ho Man
Jimmy

Object-oriented Real-time Rule-based

Programming for Intelligent Control

(CS96006)

& LEUNG Ho Funge LEE Ho Man
Jimmy

Automatic Knowledge Acquisition in an

Inexact Environment Based on Genetic

Techniques (CU95514)

£ LEUNG Kwong Sake WONG Man
Leund

An Intelligent Database for Standard

Chinese Computer Terminology

(CS95026)

£ LEUNG Kwong Sake YUNG K.
T.*

Optimal Mappings Between Problem

Models and Parallel Genetic Algorithms

(CU96535)

& LEUNG Kwong Sake WONG Chak
Kuene LEUNG Yee (Geography)

Methodologies in  Minimizing /O
Bandwidth Demands of Multimedia
Servers (CS94010)

& LUI Chi Shing John

Resource Management and Performance
Analysis for Cost-effective Multi-media
Storage Server (CU95509)

& LUI Chi Shing John

Parallel Numerical Solution Methods and
Bounding Techniques in Solving Large
Markovian Models: Applications to
Computer & Communications (CS96018)
& LUI Chi Shing John

Operating System and Network Support
for Distributed Multimedia Services
(CS96016)

& LUI Chi Shing John

3D Motion Specification in the Virtual
Space (CS96021)
& SUN Hangqiu

Research on a New Class of Optimization
Problems Related to the Handling of
Elastic 3-D Objects by Robots and Its
Application in Industry (CS95008)
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& WONG Chak Kuene LEUNG Squares Learning Aided by Iterative
Kwong Sak ¢ HUI Kin Chuen Relabelling: Theories, Algorithms, and
(Mechanical & Automation Engineering Applications (CU94503)
Engineering) ¢ LEUNG Yee £ XU Lei
(Geography) e ALBRECHT

Andreas* 1995-96 Distributed and Hierarchically Structured
Nonlinear Hebbian Learnings and Their
1996-97 Optimal Arrangements of Flexible Applications to Image Compression,
Objects (CU96502) Pattern Discrimination, Signal Blind
& WONG Chak Kuen Separation and Visual Processing
(CU95512)
1995-96 Performance Analysis of Semantics & XU Lei
Based Concurrency Control Protocols for
Databases (CU94525) 1996-97 From Mixture Model to Ying-Yang

1996-97

2 WONG Man Hon

Time-multiplexing FPGA Routing for
Efficient Logic Block Sharing (EE96003)
& WU Yu Liang

Machine: New Methods for Nonlinear
Time Series Modeling and Its
Application to Financial and Trading
Data Analyses (CU96515)

& XU Lei

1995-96 An Unsupervised Pattern Recognition

Approach Based on Multi-Models Least
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In modern digital communication circuits, a O 1 December 1997
conventional analog voltage-controlled oscillator 4,  cyHK Research Committee Funding
(VCO) is replaced by a digital-controlled oscillator

(DCO)‘. A DCO phanges_ its output. frequency A monglithic microwave integrated circuit (MMIC)
according to the binary weight of a digital control o 5" microwave circuit in which both active and
S|gnal. A typ'c?" control signal is around 4 to 8 b[ts, passive components are fabricated on the same
with a resolution between 16 to 64. A DCO with semiconductor substrate. Recently, the widespread
resolution better than 64 requires a large number of . ¢ Coplanar Waveguide (CPW) underline a
tranlgstqrs, VEI'_rHCh IS n(cj)t p:)raclt(lcal ffc[)jrcomost continuous need for accurate prediction of the high
applications. The major drawbacks of are frequency behavior of discontinuities such as steps,
limited resolution and bandwidth. In addition, a DCO o 4s air-bridges, etc. Commercial CAD tools
IS more corr;]ple:j( tr(ljan a Vveo; a_ttyplcarl] DCO\;E%U"GS available are mainly for the design of microstrip
_(I)_rr]]e—to—two l?]n red more transistors tt ana f d'. ital circuits where a moderate precision can be accepted.
€ researchérs proposeé a new typ€ ot digialy,nqeis of CPW structures generally included in

contrqlled osqllator basgd on an Injection Oscillator yeqe softwares are based on approximations that
technique. This new oscillator circuit preserves all the; . thair validity to quite low frequencies. A

advantages of a conventional VCO, such as Simpléparetical  characterization  based on  the

deS|gn for example_, less than 3.0 transistors fpr mos%lectromagnetic behavior of the structures seems to
applications, and higher resolution and bandwidth. In be the most accurate approach, unfortunately, those
addition, the new circuit also has the added advantag® merical methods are often found to be ’quite

that the output signal can be phase locked to a Comroéomplicated to use and implement. On the contrary

S‘.gﬁ‘a'- This hew qapapility simplifies the design of the development of equivalent circuit models,
digital communication circuits. represent a proper merging of the required accuracy
(EE97002) with the availability of friendly tools, effectively

, _ _ _ usable in practical circuit design and optimization.

Selective Multi-wavelength Fiber Ring Lasers for e opjective of this project is to develop accurate

Wavelength Division Multiplexed and Photoic  equivalent circuit models of CPW structures based

Switching Applications upon experimental characterization.
. . (EE97003)
& CHAN Kam Taie LI Shenping
O 1 October 1997 Transition Metal Silicides Synthesis and Devices
< Research Grants Council Application by High Beam Current lon
Implantation

The technique of fabricating fiber Bragg gratings

(FBG) will be studied in detail by exposing ordinary = CHEUNG Wing Yiue WONG Sai Peng Joseph
Ge-doped optical fibers to UV illumination provided O 1 January 1998

by excimer lasers through phase masks purchaseq, cUHk Research Committee Funding

from foreign vendors. Then quartz sampling masks

will _be qe5|gn_ed which are intended to be used_ NThis project aims to form transition metal silicides by
conjunction with the phase mask for the production high dose implantation with a Metal Vapor Vacuum
of sampled gratings in the_ (_)ptical .fiber. Thgse Arc (MEVVA) source. In particular, the formation
sampled FBGs should eXh'b.'t mult|pl_e re_flect|o_n and properties of cobalt and nickel silicide by this
peaks so that when they are inserted into fiber ringeinog will be studied in details. The electrical

Iasglrls _pumped by |98(()jnm fsemlccl)nduc;]tor laserds’properties will be studied by temperature variable
oscillations at a multitude of wavelengths around yegigtivity  measurements ~ and  Hall  effect

155dOn|m ﬁ‘."m ?e ?cmeved. _”Ngxt, tv%r_lo(;Jst fiber Iastermeasurements. The microstructures will be studied
mode-focking techniques wil be studied to genera eby X-ray diffraction methods, cross-sectional

opucal pulses emitting in those wa_v_elengths transmission electron microscopy and scanning probe
simultaneously and at the common repetition rates’microscopy

such as 2.488 Ghit/s, employed in optical (EE97004)
communication. The characteristics of those light
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increase the transmission capacity of the channel, but

Development of a Large Vocabulary Speech also it will lead to greater enhancement of

Database for Cantonese performance of the communication system.
(CU97502)

& CHING Pak Chung

O 1 August 1997 Automatic Synthesis of Fault-Tolerant

Asynchronous Circuits

¢ Industrial Support Fund, Industry & Technology
Development Council & CHOY Chiu Sing Olives CHAN Cheong Fat
Recently, man-machine communication using naturald 1 January 1998
speech has received world-wide attention from both<* Research Grants Council
academic and industrial communities. This project is
intended to facilitate the research and development ifCompared with its synchronous counterpart, an
this fast growing area in Hong Kong. A large scale asynchronous circuit has at least the following
database of digitized speech will be designed andorimary advantages: high speed operation, design
constructed for Cantonese, which is the mostflexibility, and low power consumption. These
commonly used dialect in Hong Kong. The databaseadvantages have made asynchronous circuits more
fully analyzed, segmented, labeled, classified andattractive in both academia and industegently. It
indexed, will facilitate the design, implementation is important for asynchronous circuits to be able to
and performance evaluation of voice products andtolerate persistent and transient faults. However,
services, such as answering machine, on-line enquirjault-tolerance in asynchronous circuits is very
services, voice-controlled devices, etc. It will be the difficult and has receivelittle attention.
first known speech resource of the similar kind. TheThis project focuses on developing a methodology
target users of this database include manufacturers agind implementing an automatic synthesis system for
Cantonese voice products in local electronic industry,fault-tolerant asynchronous circuits from their
telephone companies and providers of multi-lingual behavior specification, as well as demonstrating the
voice services. design methodology in a case study taken from the
(EE97001) state-of-the-art applications. In particular, the project
includes the following aspects:

Advanced Signal Processing Techniques for (1) A methodology and software for automatic

Communications synthesis of fault-tolerant asynchronous circuits.
The main strategy of achieving fault-tolerance is

£ CHING Pak Chung@ WONG Kon to use a concurrent error detection and correction

O 1 September 1997 checker which is constructed from the high-level

specification of the asynchronous circuits.
Effectiveness study of error coverage through
analysis and simulation.

Reliability and performance evaluation of the
resultant fault-tolerant asynchronous circuits.
Demonstration of the applicability and
practicability of the design methodology by an
extensive case study taken from the state-of-the-

« Research Grants Council )

Cyclostationarity is a property whereby a signal can ?)
be characterized by a cycle frequency. The
exploration of the cyclostationarity of man-made 4)
signals reveals that signals having overlapping
spectra can be separated spatially by beamforming
and spectrally by filtering. The capability of art applications - asynchronous image signal
sparating spectrally overlapped signals implies that processing circuits.

the capacity of the communication channel can be(CU97565)

increased by having more such signals

1 H £
S|multaneogsly trar_lsm|tted. Furthermor(_e, the US€ Olvgicrocode Automation Targeted at Asynchronous
such technigues disposes of the necessity of trainin

signals which occupy extra frequency bands or timegbSP Processors Design

slots. . Based_ on  the cyclostation_arity of & CHOY Chiu Sing Olives CHAN Cheong Fat
communication signals, the researchers will develop

a blind adaptive filtering technique called Adaptive 8 1 January 1998

Frequency Shift (A-FRESH) filter which can separate % CUHK Departmental Funding

and recover signals having different cycle frequencies

yet having overlapping spectra. In addition, they will Design automation is becoming more necessary when
also design adative beamforming techique so thathe asynchronous systems are gaining more and more
signals of different cycle frequencies arriving at the acceptance as the size and complexity of digital
receiver from different directions can be separatedcircuit increases. In this project, high-level synthesis
and recovered achieving the effect of space divisionsoftware tools are developed, which can
multiplexing. Not only will the proposed method automatically map a DSP computation algorithm
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behavioral description to the hardware realization in objective of this project. This project will develop a
micropipeline asynchronous architecture based on thevideband antenna with extremely wide frequency
kernel units—multiple small microcode processors bandwidth to accomodate a large number of video,
(SMPs). The tools are being under the developmentlata and voice channels, highly controllable radiation
on the Sun/Altra 1/Unix platform. pattern ranging from 20to 120 beamwidths, high
The kernel of this automation method is how to gain and high sensitivity, small size and low cost.
automatically get the microcode, which is the central This project will capitalize on the mosteagent
control part of the DSP algorithm hardware development in numerical technologies and take
realization based on SMPs. So, the scheduling an@ddvantage of rapidly increasing computation power
the allocation, which are borrowed from synchronousyet decreasing memory cost of newer generation
high-level synthesis concepts, will be considered computers to analyze the antenna. Two novel features
based on algorithms such as: A_ASAP, A_ALAP, will be introduced which will be verified using
A HU, A Left Listing, A_Right_Listing and another new technology: Rapid Prototyping System.
A_Force_Directed. Before the automation, the DSPIf successful, this product will herald in an age where
algorithm representation rules should be createdwireless communication will have reasonably
based on a certain data representation rules and theomparable bandwidth to wired transmission, yet at a
Data Flow (DFG), in which no control steps exist. fraction of the cost.

Meanwhile, the operation constraints rules should be(CU97506)

created also and the hardware library resources,

which contain the information of SMPs, may be Speaker-Independent Speech Recognition of
supported. After the scheduling and the allocation,Chinese over the Telephone

an order of hardware invoked operation and a data

sequence can be defined, and the SMP resources caa LEUNG Hong Chung

be assigned in an asynchronous timing model. Ing 1 September 1997

turn, a microcode sequence is generated as a result.
(EE97019) *

Research Grants Council

The objective of this project is to develop a

technology infrastructure for automatic speech

recognition of Chinese over the telephone. There are

: several phases:

= LAIKin Yue Alberte CHENG Kwok Keung Q) Esta?blishing a research infrastructure for speech

O 1 November 1997 recognition over the telephone. Equipment will

% Research Grants Council be set up and interfaced with the public
telephone network. An automatic procedure will

The past two years have seen furious development in  be developed to prepare for direct recording into

ubiquitous wireless telecommunication throughout a computer over the telephone network.

the world. Governments in Europe and America (2) A large amount of Cantonese speech data will be

have freed up huge chunks of frequency spectrum  collected over the telephone from many speakers.

and allocated or auctioned them off to service The database will have to be designed, speakers

providers in different towns, cities, regions, and states  will have to be recruited, and theeggh data

providing services such as mobile phone, global will have to be labeled.

satellite phone, wireless local loop, wireless (3) Word spotting capability will be developed to

multipoint distribution system, wireless metropolitan capture keywords spoken over the telephone

area network, wireless trunk, etc. The massive network. Duration and acoustic modeling will

amount of data carried, including video, data and fax be adopted.

in addition to voice, created an ever increasing(4) The system will be evaluated, along with a

demand for wideband communication hardware. demonstration.

Moreover, as the coverage of these wireless networkgCU97561)

gradually extend to rural areas, where a wired

network is too expensive for many countries, the Spectral Dynamics in Gain-Switched Distributed-

market potential of wireless communication hardware Feedback Laser Diode under the Influence of

sky-rocketed. This is now just becoming evident in Weak External Feedback

rural China, for example. These rural wireless

networks are expected to grow in bandwidth & SHU Ching Tat Ce TSANG Hon Ki

requirement just like their urban counterparts. To 1 January 1998

satisfy current and future requirements, research,

laboratories throughout the world are working hard to *

develop wideband hardware components for such

wireless communication systems. One of the key

component, a wideband antenna front-end, is the?

A Wideband Antenna for  Ubiquitous
Communication

Research Grants Council

The distributed feedback (DFB) laser diode serves as
convenient and compact single-mode source of high
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spectral quality. It is commonly used in optical techniques. Unlike the most of the physics based
transmitters for data and tele-communications. techniques in the past, he intends to apply his
Unfortunately, the spectral characteristics of a DFB proposed methods outside a controlled laboratory and
laser diode are often degraded under high-bit-ratewithout using an ideal point light source. Recently,
modulation. The gain-switched optical pulses suffer he has developed a number of methods for shape
from both an increase in frequency chirp and afrom shading (SFS) using multiple extended light
reduction in the side-mode-suppression-ratio. Thus,sources, SFS for non-Lambertian surfaces, shape
the system performance will be adversely affected byfrom color images, and shape from specular
group velocity dispersion in fibers and the reflection. On this foundation, he plans to further
accumulation of mode partition noise. A simple way develop these methods to suit practical environments.
to solve the problem is to construct an external cavityShape from specular reflection and SFS under known
and feed back a small portion of the output into thepractical environments will be two topics of his study.
laser. As the photon density at different wavelengthsThe results of this research will provide some good
is modified, the carrier dynamics and the spectralvision algorithms for building the robot vision
content of the output will be affected. A chirp systems for industrial and service robots: the robots
reduction and an enhancement in the side-modeto serve the patients and the handicapped. Service
suppression-ratio of the optical pulses are expectedrobots with physics based vision system may be
In this proposal, the researchers plan to investigatevorking at the local homes and hospitals in the near
the dynamics of spectral modification through time- future.

resolved measurements on the output characteristic€CU97509)

of the pulses. The experimental data will be

compared with their theoretical predictions obtained Scanning Probe Microscopy of the Impact of
from the rate equations. Energetic Beams on the Surface of Electronic
(CU97517) Materials

New Methods for Characterizing and Generating & WILSON lan Howard
Ultrashort Optical Pulses O 1 January 1998

« TSANG Hon Kie SHU Ching Tat C. « CUHK Research Committee Funding

0 1 October 1997 Energetic ions are used in many of the processes used
+ Research Grants Council to fabricate semiconductor devices, the prime
examples being ion implantation, reactive ion etching
The project will investigate novel methods for the and plasma processing.
generation and full characterization (measurement ofin the proposed work scanning probe microscopy
both the amplitude and phase profiles) of ultrashort(SPM) will be used to investigate, at the atomic level,
optical pulses. Methods for pulse generation includethe interactions of ion, electron and laser beams with
the compression of femtosecond optical pulsesthe surfaces of electronic materials. Low doses
generated from mode-locked erbium doped fiber (typically 10*to 10° projectiles cn?) will be used in
lasers and Ti:sapphire lasers. Ultrashort pulseorder to prevent overlap of individual collision events
characterization work will include investigating the so that the details of single particle events can be
use of the Laplacian pulse width definition and resolved.
frequency resolved optical gating. Other work on The subject has received the attention of several
pulse characterization to be carried out includegroups since the original discovery by scanning
improving the time resolution of the integrated tunneling microscopy (STM) of craters formed by
waveguide two-photon-absorption autocorrelation- single ion impacts on silicon by the principal
detectors. investigator but there is, as yet, little understanding of
(CU97515) the mechanisms leading to observed effects. It is the
aim of the proposed work to answer many of the

Inferring 3D Shape Using Physics Based questions that remain unanswered and to test many

Techniques hypotheses that, until now, remain untested. For

example: what are the roles and relative importance
& TSUI Hung Tat of sputtering, nuclear and electronic energy
O 1 October 1997 deposition and over what range of energy do the

. . various mechanisms contribute? Can effects be
% Research Grants Council attributed to thermal spikes (heating), atomic

. . ._displacements (damage), stress, surface and bulk
Inferring the shape of 3D objects has been a majolyitsjon, and modification of the local density of

problem in computer vision for over 20 years. In this gjo0ron states? Why is it that in some cases the areal
pgqject, the _reseaLcher performhs sh?per:ecpver)gof 3521ensity of ion impacts correlates with that of features
objects using the approach of physics basedgch a5 craters or asperities seen on the surface, and
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in others only one in 40 impacts seem to have an<
effect, and what is the role of ion energy in this case?

Research Grants Council

Until now only topographic features have been In this project, the researchers propose to study the

reported using either scanning tunneling microscopysurface

or interface

electrical properties  of

(STM) or atomic force microscopy (AFM). The silicon/dielectric layers and metal-insulator-silicon
researchers propose to use the full range of SPMMIS) junctions, and to fabricate nanostructures
techniques including spectroscopy of the local among them. The specific aims include:

density of states, tapping mode, magnetic probe,(1) Preparation of thin oxides, nitrides, oxynitrides,

cleaved cross-sectioning of cascades in air, liquid and
UHV.

oxide-metal nanocomposites, and other dielectric
layers on silicon by different methods.

Nothing has yet been reported on electron or lasef2) Characterization and optimization of the thin

effects. Many questions may be answered by a

films, and of the MIS junctions.

comparison of the different means of energy (3) Nano-fabrication of the thin films.
deposition in, and near, the surface of technologically(CU97530)

interesting materials. They have started investigating

electron
differences between AFM and STM.

bombardment and finding interesting please refer to previous issues of this publication
for more details of the following ongoing research

The group at The Chinese University of Hong Kong at the department:

is ideally suited to make a strong contribution with
excellent personnel and equipment including mostgdition
SPM techniques, a Tandetron 4MeV accelerator and

a pulsed beam high current, low energy surface]995-96
treatment accelerator.

(EE97005)

Photoelasticity Study of Stress Distribution in  1996-97
Semiconductors

£ WONG Sai Peng Joseph

Q 1 October 1997 1995-96
% Research Grants Council

Stresses are inevitably introduced in modern

semiconductor device structures during the various
processing steps such as oxidation, diffusion,
implantation, etc. Many problems of defective

devices in integrated circuits (IC) can be traced
ultimately back to stresses that develop at the various
stages of the IC processing. The properties and the
stress states in many artificial semiconductor

structures and novel optoelectronic device structures
are closely related. It is obvious that investigation on
the stress states in these structures is very importan
The aims of this project include the setting up of an
infrared photoelasticity (PE) measurement system
with high spatial resolution and high sensitivity, to

develop the PE method for the study of stress
distribution in semiconductor structures, and to apply
this method to the study of a number of specific
semiconductor device structures.

(CU97548)

1995-96

%995-96

Nano-Characterization and -Fabrication of 1995-96

Dielectrics and MIS Junctions on Silicon

& XU Jianbin ¢ WONG Sai Peng Josepl
CHEUNG Wing Yiue WILSON lan Howarde
KWOK Wai Man Raymund (Chemistry)

O 1 November 1997

1996-97
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Title/Investigators

Fractal Image Coding with Adjacent
Block Parameter Estimation (EE95019)
£ CHAM Wai Kuen

A DC Coefficient Restoration Scheme
for Image Coding (EE96005)
& CHAM Wai Kuen

Injection Oscillator Phase-locked Loop

(CU94510)

& CHAN Cheong Fate CHOY Chiu
Sing Oliver

A High Performance Microwave-to-

Lightwave Modulator for Microwave
Subcarrier  Multiplexed  Broadband
Integrated Services Digital Networks
(CU93506)

& CHAN Kam Tai ¢ LAl Kin Yue
Albert ¢ HSU Chung Chie YANG
Shuwen*

Theoretical Modelling and Experimental

Study of Multisection Distributed

Feedback Lasers for  Advanced

Lightwave Communications (EE94007)

& CHAN Kam Taie LIEW So Kueri e
WANG Wei* ¢« WANG Qi Ming* e
EVANS Gary A.* e BUTLER
Jerome*

A Preamplified Acousto-Optic Tunable
Filter for Dense Wavelength Division
Multiplexed Networks (EE95015)

£ CHAN Kam Tai

Numerical Modelling and Experimental
Studies of the Fiber Ring Laser for the
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1995-96

1996-97

1995-96

1995-96

1996-97

1996-97

1996-97

1989-90

1995-96

1995-96

1996-97

Generation of Ultrashort Optical Pulses
for Soliton Communication (EE96006)
£ CHAN Kam Tai

1995-96

Time-Domain Characterization,

Modelling and Simulation of Nonuniform

VLSI Interconnects (CU94539)

& CHANG Fung Yuele WING Omar
(Information Engineering)

1996-97

Study of Intermodulation Distortion in
MMIC Active Filters (EE96004)
& CHENG Kwok Keung

1996-97

Geolocation by Satellites (CU93508)
£ CHING Pak Chunge CHAN Yiu
Tong*

1995-96

Spech  Analysis by Vialized
Representations Using Time-frequency
Distributions (CU95505)

& CHING Pak Chung 1995-96
Blind Signal Estimation Using High
Order Cumulants (EE96016)
& CHING Pak Chung
Development of an Automatic 1995-96
Recognition System for Continuous
Cantonese Speech (86609)
& CHING Pak Chung
Articulatory Controlled ®&ech Synthesis 1995-96
using Neural Networks (EE96002)
& CHING Pak Chunge GOODYEAR

C.C*
Mechanism of Electron Transfer in 1995-96
Biological and Chemical Systems

(BP84001)
& CHO Kar Cheonge CHOY Chung
Loong (Physics)

An ICT Image Processing Chip based on1996-97
Fast Computation Algorithm and Self-
timed Circuit Technique (CU94507)
& CHOY Chiu Sing Olivere CHAM
Wai Kuene CHAN Cheong Fat

An Adaptive Circuit Design Technique to 1995-96
Suppress Power Noise in a High Speed

Output Driver (CU95526)

& CHOY Chiu Sing Olivere CHAN

Cheong Fat
1995-96

Strained-layers Growth for
Semiconductor  Laser  Applications
(CU96551)
& HSU Chung Chie XU Jianbin e

HARK Sui Kong (Physics)
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A Novel Meandering Inverted F Antenna
(MIFA) for Mobile Communications
(CU95506)

£ LAl Kin Yue Albert

Mobile Radio Propagation
Characterization and Prediction: A
Neural Network Approach (EE96008)

& LAl Kin Yue Albert

Analysis and Transcription Tool for
Speech Research (B&D07)
& LEUNG Hong Chung

"n-v Based Ultrafast Meta-
semiconductor-metal Photodetectors
(CU95528)

£ SHU Ching Tat C.e HSU Chung
Chie CHAN Kam Tai

A Novel Scheme of

Multiplexing Using

Locked Lasers (EE95005)

& SHU Ching Tat C.e TSANG Hon
Ki ¢ ZHAO Yang*

Wavelength-
Self-Injection

Optoelectronic Waveguide Components
for  the Next  Generation of
Communication Systems (CU94511)

& TSANG Hon Kie CHAN Kam Tai

Tapered Diode Lasers for the Generation
of Long-Wavelength High-Power Optical
Pulses (EE95016)

£  TSANG Hon Ki

Fabrication and Characterisation of

Magnetic Thin  Films on llI-V

Semiconductors (EE95006)

= TSANG Hon Ki °
SCHWARZACHER Walther*

Compact Ultrafast Semiconductor All-
optical Switches and the Diode Laser and
Erbium Doped Fiber Sources for

Pumping Them (EE96009)

£  TSANG Hon Ki

3-D Object Recognition by Active Vision
Systems Using Belief Networks for
Information Fusion (CU95518)

& TSUI Hung Tat

Epitaxial Growth of Compound

Semiconductor Layers (EE95007)

£  WILSON lan Howarde BANGERT
u.»x
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1995-96

1995-96

1996-97

1995-96

1995-96

Metal Silicides by lon Implantation with
a MEVVA lon Source (CU94520)
& WONG Sai Peng JosephWILSON

lan Howard 1996-97
lon Beam Synthesis and Maodification of
SiC/Si Heterostructures for Electronic
Device Applications (CU95535)
£ WONG Sai Peng JosephWILSON

lan Howard 1995-96
Formation and Properties of Granular
Structures by MEVVA Implantation
(CU96534)
£ WONG Sai Peng JosephWILSON

lan Howarde WONG Hong Kuen

(Physics)

1995-96

Investigation of Metal-oxide-
semiconductor by Modified Scanning
Probe Microscopy (EE95009)
£ XU Jianbin

Investigations of Inorganic Ferroelectric
Films by Scanning Probe Microscopy
(CU95504)

& XU Jianbin ¢ WONG Hong Kuen
(Physics)e WILSON lan Howard

Development of Scanning Near Field

Optical Microscopy and its Applications

in Electronic Engineering (CU96512)

& XU Jianbin ¢ WONG Sai Peng
Josephs WILSON lan Howard

Electrical Bio-impedance Technique and
Rheopneumography - Validation of the
Modelling  Method and  Clinical
Application (CU94545)

& ZHANG Yuantinge CHOY Thomas

T. C# e« CHAN Hok Sum (Medicine
& Therapeuticsp XIONG J. F.*

Processing of Otoacoustic Emission

Signals and Establishment of |Its
Homomorphic Simulation Model
(EE95017)

& ZHANG Yuanting ¢ YANG Fu
Sheng*e YE Datien*

RESEARCH OUTPUTS AND PUBLICATIONS

<P953633>

<P964046>

<P964110>

<P964111>

<P964112>

<P964113>

<P964114>
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Tsui, Hung Tat and Chen Zhi Yi. "A New Tracking Method for Shape from Motion Using an

Active Vision System". Second Asian Conference on Computer Vision, December (ACCV'95)
Singaporevol.2, pp.689-693. Singapore: IEEE Singapore Section, 1995.12.

Chan, Kam Tai; Shui Sheng Jian and Franklin K.Tong. ed. Fiber Optic Components and

Optical Communication. Proceedings SPIE - The International Society for Optical Engineering

vol.2893, 576 pgs. USA, 1996.11.

Tian, Ying-Li and H.T. Tsui. "Shape from Shading Using Neural Network#\bstracts of the

International Symposium on Multi Technology Information Procegging15-220. Taiwan: Tsing

Hua University, 1996.12.

Tsui, H.T.; S.H. Kong and C.W. Chan. "Feature Tracking from an Image Sequence Using

Affine Invariance and Hough Transform'Proceedings of the Intelligent Robots and Computer
Vision 15th SPIE/0l.2904, pp.493-504. Boston: The International Society of Optical Engineering,

1996.11.

Yang, Yi-Bing and H.T. Tsui. "Mobile Robot Localization by Multi-Sensor Fusion and Scene

Matching". Proceedings of the Intelligant Robots and Computer Vision 15th 88904,
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Yang, Yi-Bing and H.T. Tsui. "Position Estimation and Correction of Mobile Robot by Model-

Based Scene Matching and Optimization Method!ARP Workshop in Machine Vision

Applicationspp.79-82. Tokyo, 1996.11.

Anh, Vo; Fabrice Gras and Hung Tat Tsui. "Fractal Segmentation Using Multiresolution B-

Spline Wavelets". Paper presented in the 4th International Symposium on Signal Processing and

Its Applications. Brisbane, Australia, 1996.08.
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<P964164>
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<P964172>

<P964173>

<P964174>

<P970963>

Tian, Ying-Li and H.T. Tsui. "3D Shape Recovery from Two-Color Image Sequences Using a
Genetic Algorithm". Abstracts of the 13th International Conference of Pattern Recognition
(ICPR'96)vo0l.4, pp.674-678. Vienna: IEEE Computer Society Press, 1996.08.

Tian, Ying-Li and H.T. Tsui. "Shape from Shading for Non-Lambertian Surfaces from a Color
Image". Abstracts of the 13th International Conference of Pattern Recognition (ICPRIP®)
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(ICPR'96)vol.1, pp.181-185. Vienna: IEEE Computer Society Press, 1996.08.
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Miller, A.G. and Zhang Y.T. "Pulmonary Condition Monitoring Using Percussion: A Time
Frequency Approach"”. Proceedings of International Conference on Biomedical Engineering
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Miller, A.G. and Zhang Y.T. "Kolmogorov-Sinai Entropy of Percussive Response Profiles as an
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RESEARCH PROJECTS

Effects of Crosstalk in Wavelength-Division-
Multiplexing (WDM) Systems

Surveillance Schemes for Passive Branched
Optical Networks with Erbium-Doped Fiber

Amplifiers & HO Keang Po Ricky

O 1 October 1997
& CHEN Lian Kuane TONG Fuk Kay % CUHK Research Committee Funding
O 15 September 1997

. . The basis of future information infrastructure will be
« Research Grants Council

built upon multi-wavelength optical networks in

. . which  wavelength-division-multiplexing  (WDM)
The researchers Propose a novel passive survgllllancggnal is transmitted in fiber links, channel routing
scheme for fault |dent|.f|cat.|on on optlcally_—amphﬁed and add-drop functions are performed by wavelength
branche_d networks using fiber Bragg gratings (FBG). routers. The fundamental design difficulty of optical
The residual amplified spontaneous emission (ASE)networks is the crosstalk induced by insufficient

power thEDFA vl be Lll.sf]d as the monitori.ngdlighlfh rejection in WDM demultiplexer and the homodyne
source, thus no extra light source Is required. €crosstalk from neighboring inputs, causing severe
link quality of multiple fiber branches and the

; fEEA'S will b v and degradation in system performance.
operation status of s will be constantly and Better filtering can eliminate the crosstalk induced by
simultaneouslymonitored without suspending in-

insufficient rejection. However, the crosstalk

service channels. Progressive degradation of f'berrejection requirement need to be studied carefully,

due to cable b(_enqing or deformation can be detede%specially for hybrid WDM system having various
acs:L\j\ée;lsk:)J’)émomtonng the reflected power level. type of digital and analog channels. Having similar or
( ) identical wavelength to that of the signal, homodyne
crosstalk is difficult to be eliminated by filtering,

High Speed Multimedia Optical Network

which will beat with the signal and generate a new
Prototype

kind of noise at the receiver, Previous analyses on
) , homodyne crosstalk in wavelength routers were
# CHEUNG Kwok Waie CHEN Lian Kuan largely based on Gaussian approximation, though
O 1 January 1998 there were reports and evidences that this assumption
< Research Grants Council is incorrect. The Gaussian assumption is only valid
for a large number of identical and independent

The researchers propose to develop a 4-node, 2.Bterference sources. But in most cases, the number
Gb/s high-speed multimedia network prototype basedof dominant of dominant interference source is
on the Adaptive Cycle Tunable Access (ACTA) limited to one or two due to near-far effect in the
protocol. The protocol has been demonstrated to be &€etwork.

very Simp|e and efficient multi-channel bus/ring The researchers would like to StUdy the crosstalk

network protocol suitable for high speed integrated rejection requirements for WDM system and to
network implementation. It adopts a slotted cycle develop a better non-Gaussian mathema_tlcal model to
format to transmit fixed size packets in which the analyze homodyne crosstalk. All studies will be
cycle lengths are adaptively varied according to thebased on exact mathematical analysis and then
network load. Only two control bits per-slot are Verified by experimental measurements.

required in the media access, thus it can be made sIdEE97006)

compatible to ATM. A 3-node, 100-Mb/s
multimedia network prototype based on the ACTA Dynamic Routing and Traffic Management for
protocol has been successfully demonstrated in théATM Networks

CUM LAUDE NET project previously under the _

Chinese University funding. The current project aims = HUI Yu Ngai

at resolving difficulties that would only occur in the O 1 September 1997

higher speed regime, including high speed network g,
interface design, efficient protocol layering and

implementation, operating system support, andqpg research aims at the theoretical and experimental

erfflc;(]e_nalmplemgntgtlon of f|0\;v gont)trthl algdorlahmshat study of routing and traffic management for networks
the high transmission rate. It is believed that theseys A1p switches.  While routing for data and

practical problems can only be understood properlyig|onnone networks is well understood, routing of

tgrunht the a_ctu?fx_l |mtpler3enttgt|on fOIha prototytp%. multimedia connections for maintaining good Quality
f w(ljr)g 0 6} significan dre. uc |o_r|1| g N .fe(;l“es? of Service (QoS) requires new concepts of bandwidth
unding, only a paper design will be carried out in qisioning and criteria for evaluating alternative

Egﬁg%gg; routes. Using the notion of Effective Bandwidth, the

Research Grants Council
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researcher will evaluate various routing mechanismsreduced. In future research, he plans to generalize
for their effectiveness in meeting social and the principle to be applicable to arbitrary number of
individual objectives. The stability of these dimensions and to provide a unified theory for
algorithms will be evaluated theoretically and by characterizing and implementing the principle. It is
simulation. envisioned that the multi-dimensional switching
The theoretical framework will be applied to Internet principle is compatible with the traditional space,
Exchanges.  Novel routing algorithms will be time and even wavelength division multiplexing,
implemented using Route Arbiters (RA). Traffic making the principle more useful and practical.
statistics on the ATM network will be collected for (CU97570)

analysis and network management. These studies

will provide much needed knowledge for allowing Lossless Transmission of Multiple Video Streams
multimedia applications on Internet Exchanges.

(CU97536) & LIEW Soung Chang

_ _ i _ 4 1 January 1998
The Principle of Multi-dimensional Switching and & Research Grants Council
Its Applications in High-speed ATM Packet *

Switches This project investigates a new concept for the

transmission of video information callelbssless
aggregation. It is a scheme for the delivery of VBR
O 1 September 1997 (variable bit-rate) video streams from a video server
% Research Grants Council to a group of users over a shared communication
channel, a setting which is common in the video
With the advent of optical communications broadcast and video-on-demand services. The
technology, trunk transmission speed has increasegreliminary investigation indicates that very
tremendously over the past few years. In order tosignificant receiver-buffer reduction can be achieved
keep up with the advancement in transmissionwith aggregation compared with independent
technology, the challenge is to design switches whichtransmission of individual video streams over
are high-speed, scalable, of lower complexity andseparate channels. A detailed plan for a thorough
easily managable.  To achieve this goal, thestudy has been formulated. In particular, two
researcher proposes the principle of multi- outcomes expected are (1) lower-cost receiver
dimensional switching for ATM switches. In multi- equipment and (2) efficient dynamic bandwidth
dimensional switching, each source or destinationallocation schemes that can be used in many practical
port is coded with a multi-dimensional address, video delivery services.
which is essentially an address consisting of a(CU97532)
number of components (or dimensions). To go from
a source to a destination, a packet is routed through &ignal Processing Techniques in Spread Spectrum
number of switching stages. In each step of its Systems with Adaptive Antenna Arrays
journey, the packet is routed to different dimensions
according to the information in the routing tag. As & LOK Tat Ming
Ionglas t_he path; ttakenlby difl;fetrent .ﬁackets ar(_er rrllonD 1 October 1997
overlapping, no internal conflicts will occur. e . .
assignFr)‘r?en% of non-overlapping paths to the packets”’ CUHK Research Committee Funding
can be done by a distributed algorithm. The concep
is similar to the use of non-overlapping wavelength
channels in Wavelength-Division Multiplexing
(WDM). The use of multi-dimensional switching
leads to ATM switch architectures which are modular, ) ) :
scalable and with reduced complexity. As a first Step’advanta_ges of s_pread spectrum S|gngllng, ggnal
he demonstrates the idea by applying a 2-dimensionalff9¢€ssSIing teqhnlques have to be applied. Efficient
switching scheme to the shuffle-exchange network.s'gn‘fJII processing techniques can be used to reduce
The resulting two-dimensional shuffle-exchange multiple access interference (MAV), as yveII as_other
network has both the non-blocking and self-routing forms .Of |nterfgrence. When eff|C|e_nt S|gna}l
properties. Compared with the switch based on the’rocessIng techmques are coupled with gdaptlve
sort-banyan architecture, the switch constructed fromantenna arrays, mterference_ coming from directions
the two-dimensional shuffle-exchange network has ad|ffe_r_ent from that of the desqed User can actpally he
reduced hardware complexity. For switch size up tonullified. - Therefore, the interference rejection
10,000 x 10,000, it shows that a saving of 26.94% ofcapability of a DS/SSMA system is improved, and
the number of comparators in the sorting networks{€ capacity of the system is increased. Actually,

can be achieved. Moreover, the time required torep?rts show tZath huge Improvement 'T‘bl errqrh
execute the contention resolution algorithm is muchPerformance, and hence capacity, is possible wit

# LEE Tony Tong

tDirect sequence spread spectrum multiple access
(DS/ISSMA) systems have been proposed for future
generation  cellular systems and personal
communication systems (PCS). To exploit the
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suitable signal processing techniques and antenn&a 1 May 1998

arrays. o ) ) < Germany/Hong Kong Joint Research Scheme
Recently, Wong, Lok (the principal investigator of

this proposal), Lehnert, and Zoltowski have proposeda| optical multi-wavelength routing network is the
an adaptive receiver for DS/SSMA systems. Themost viable approach to fully exploit the enormous
receiver can work with or without antenna arrays. pandwidth a available in the fiber. Already, there are

Preliminary ~ studies ~showed that dramatic pjans to install submarine cables linking US to
improvement in performance could be obtained.,arioys Asian countries with multi-wavelength
However, many issues remain to be considered. Th%onfiguration, with each fiber carrying four

goals of the research in this proposal are Oyayelengths and each wavelength channel is
investigate  equalisation, ~ synchronization, and qpodqulated at 2.5 Gbps. The transmission can be
multiuser detection with adaptive antenna arrays, toypgraded to eight-wavelength system. In order to
evaluate the performance of the receiver underrggjize g fully functional and practical network, each

different channel environments, and to develop of the network components has to be continuously
simple and stable algorithms suitable for hardwaremonitored, and detect any errors that may have
implementation. It is anticipated that the research i”generated in the signaling process. While there are
this proposal would impact the research on signalpenty of success on the development networking
processing techniques in communications, as well agomponents, such as those for the wavelength routing,
the development and the implementation of fUtureopticaI cross-connect, etc., few focuses on the
generation wireless communication systems. surveillance, robustness, and reconfigurability issues.
(EE97007) The primary project goal is to provide novel

surveillance schemes for various critical components

Preliminary Study of Image Compression by i3 the all-optical network. Transport and

Automatic Recognition conformance of the surveillance information to the
. existing standard will also be studied.

# TANG Xiaoou (EE97015)

O 10 February 1998

% CUHK Research Committee Funding Theoretical Study of Partitioning Techniques for

Iterative Methods in Circuit Simulation

The efficient digital representation or coding of ) )

image and video signals has been the subject off WING Omar e LUK Wai Shing (Computer
considerable research over the past few decades. A Science & Engineering)

major objective of image coding is to represent anQ 1 December 1997

image with as few bits as possible while preservings Research Grants Council

the level of quality and intelligibility for the given

application. In this research, the researcher proposegne researchers propose to develop a theoretical
a high compression ratio image coding systemyngerstanding of the convergence properties of
utilizing intelligent information offered by an image jterative methods applied to partitioned VLSI circuits.
classification ~system. By introducing paftern They have in mind the suite of Krylov subspace
recognition into an image coding system we will be heihods extended to function space and their
able to adaptively adjust the coding strategy gnnroach will be based on the spectral theory of

according to what is present in the current image.|inear operators. Developing this theory will involve
The researchers hope to derive quantitative relat'on%tudying the following questions: (1) whether a

between the classification system output and thegjrcyit (operator) that is refractory to iterative

coding system parameters in order to achieve highnethods may be partitioned into  subcircuits
compression  ratio  without = sacrificing  much (gperators) for which iterative methods converge
intelligibility of the decoded image. Such an gyccessfully; (2) whether there is a spectral relation
intelligent image compression system can bepetween the convergence properties of partitioned
extremely useful in a number of areas, including gy pon-partitioned (entire) circuits (operators) and

remote sensing, underwater environmental Surveying, o\, they may be related; and (3) whether there exists
and monitoring using autonomous vehicles, andgnq optimal partition insofar as the rate of

robotic operation using telepresence. More genericqonyergence of the iterative solution is concerned.
aspects of the algorithm are also beneficial for suchrpgir goal is to provide a theoretical foundation to
applications as multimedia communication. support the development of a robust and reliable
(CS97014) circuit simulator for parallel computation.
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Component Surveillance and Error Detection in
Multi-Wavelength Networks

& TONG Fuk Kaye MARZ Reinhard*

Faculty of Engineering 178



Department of Information Engineering

Wireless ATM: Issues in Multi-Rate Multiple
Access

& WONG Wing Shings HUI Yu Ngai 1995-96

O 1 September 1997
« Research Grants Council

Wireless ATM has received a lot aftentions lately
in the communication research communities due;gge g7
partly to the growing popularization of multimedia
services and mobile communication services.
Another important factor is the rapid technological
advance that eventually brings many aspects of the
wireless ATM concept close to reality. A wireless ;g995.gg
ATM system is extremely complicated, involving
issues ranging from physical and MAC layer design
to mobility management, to routing and traffic
management. In this project, the focus is on the
multiple access problem, one of key issues in 993.94
wireless ATM. Our approach differs from many of
the published work in that our focus is on designing
and analyzing multiple access protocols that can be
implemented on top of third generation wireless 1gg5_gg
standard, such as the DECT.
There are three major tasks in this proposal:
(1) Modify a recently proposed multiple access
algorithm, Predictive Queueing Multiple Access
(PQMA) so that it can be implemented on top of
a third generation wireless system such as DECTgg5._gg
(2) Investigate the time-slot scheduling problem at a
base station.
(3) Investigate an integrated power control and
multi-rate service problem.

(CU97538)
: . . — 1996-97
Please refer to previous issues of this publication
for more details of the following ongoing research
at the department:
Edition Title/Investigators
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1995-96 A Novel and Feasible Approach to
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Network (CU95541)
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Speed Optical Networks (CU96525)
£ CHEN Lian Kuan ¢ CHEUNG
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and Applications (CU95540)
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Analysis of High-speed Packet Switched
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Scheme for Large-Scale ATM Packet
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Applications, and Chinese Applications
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RESEARCH PROJECTS Moreover, the iterative nature of this approach lends

itself to an efficient implementation of the algorithm
in routing computer languages and software packages,

Stereo Vision and Motion Analysis in Complement

- which can be used to facilitate a variety of practical
Using SVD

control systems designs, and reduce the design period
o and development costs, thus significantly enhancing
¢ CHUNG Chi Kit Ronald the competitiveness of Hong Kong in high-tech area.

O 1 December 1997 (CU97508)

« Research Grants Council

Interacting with a Virtually Deformable Object
This project studies how two vision cues: stereoWith an Instrumented Glove
vision and visual motion analysis, can be combined
to complement each other in recovering 3D = HUIKin Chuen
information of the imaged scene. In constructing d 1 September 1997

such a stereo-motion cue, the followings will be 4 Research Grants Council

emphasized:
(1) It should work with relatively short image e of the major concern in the field of virtual reality
Sequences. is to have fast and efficient means for a human to

(2) It should take into account possible disturbancesiyiaract with objects in a virtual environment. The

to and uncertainty in the camera motion. use of an instrumented glove provides the possibility

(3 MOSth importantly, Itb.ShOUAd hgve an eXpl]iC'th of interacting with a virtual object directly. However,
mechanism to combine the advantages of Neqyigiing  approaches mainly concentrate on the
motion and stereo cues to provide easy

interactions with rigid objects. A common approach

correspond_ence as well as accurategy, simplify the problem by approximating both the
reconstruction. hand and the object with enclosing boxes or spheres

(CU97507) so that the human actually interacts with the

enclosing boxes or spheres. Besides, a set of

An Efficient Iterative Approach to Computing predefined motions such as point, reach, and grab are

Nonlinear H* Control Laws usually used for the interaction. The problems of
, interacting with a virtual object, in particular a

= HUANG Jie deformable object, with the dexterous motion of the

O 1 December 1997 hand and fingers remain not well understood.

& Research Grants Council This project aims at developing the basic tools for

manipulating a virtually deformable object with an

This research project aims to develop an efficientinstrumented glove.  This include developing a
iterative algorithm for approximately computing "€Presentation scheme that allows shape changes to
nonlinear H-infinity control laws. The design of a be modelled efficiently. In order to obtain interactive

non-linear (state feedback) H-infinity control law résponse, fast algorithms will be developed for
boils down to solving the Hamilton-Jacobi-Isaacs detecting coII_|S|ons between thg object and the V|rt_ual
(HJI) equation, an extension of the algebraic Riccati@nd. Algorithms for evaluating the response (i.e.
equations in the linear H-infinity problem. Due to the Motion, deformation) of the object while interacting

nonlinear nature, it is almost impossible to obtain theWith the glove will also be developed.

approximate solution of the HJI equations. Therefore (CU97542)

the practical way is to find the approximate solution . .
of the HJI equation in terms of the Taylor series form.Real Intelligence Map: Theoretical Study and
This approximation leads to a sequence of lineatiardware Implementation

algebraic equations that governs the coefficients of )

the Taylor series. Solving these equations with classie KWONG Chung Ping

approaches such as Gaussian elimination metho@ 1 August 1997

woult_j consume enormous computations, thu_s_ Nots. Research Grants Council

practically feasible. This project proposes an efficient

iterative approach to solving this sequence OfRecentIy Fuzzy logic has found its extensive

equations that may increase the computational,jications in a wide range of consumer/industrial
efficiency more than 10 times over non-iterative nroqycts, with an aim of improving their performance

approaches, and, at the same time, offer superidynq jncreasing the degree of automation. This is
numerical stability property. This proposal is the first- ;-hieved. as  the principle of the method, by

ever effort for developing an efficient iterative {anglating the human “intelligence” into computing
procedure to approximately solve the HJI equationgiqorithms that can be realized by electronic circuits.

Success of our approach may make the nonlinear Hrpe fundamental assumption of fuzzy logic is that
infinity control a feasible practical design tool.
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human beings make their decisions based on vagu®ide quality is concerned with the sensation or feel of
(fuzzy), linguistic type of information. Fuzzy logic the passenger in the environment of a moving train.
uses a three-step procedure to realize this translatiorRide comfort problems mainly arise from lateral and
namely, fuzzification, fuzzy inference, and transverse vibrations of the train body. The objective
defuzzification. However, the researchers argue thabf this study is to develop novel suspension systems
the fuzzy approach is neither essential nor effective infor the vibration control of the train so that the
many situations. Instead, they will propose a newpassenger’'s sensation of comfort will be improved. A
model (named "Real Intelligence Map (RIM)") of magneto-rheological (MR) fluid comprises a fluid
representing the human inference process. The newhat is able to turn solid nearly instantly when
model not only provides theoretical insights to the brought near a strong magnet. When the magnet is
grand problem of realizing human intelligence on taken away it completely reverts back into liquid.
machines, but its simpler structure (compared with This controllable change of state with some desirable
the fuzzy logic) also reduces the cost of features such as high strength, good stability, broad
implementation when the model is applied to real operational temperature range, and fast response time

applications. give rise to industrial applications. MR fluids show
(CU97545) great potential in applications ranging from shock
absorbers and engine dampers for cars, robotic joint
Intelligent Mechanical Structures controls, to brakes in exercise equipment. In this
project, the researchers are interested in
& LI Wen Jung understanding the physics of this type of smart
Q 1 November 1997 material and its applications in train vibration

controls. They will study the field-induced
microstructures, the mechanisms of the formation of
these structures from both theoretical and

. . . experimental perspectives. They will also develop
!\/Ielcr:janlcr:]al Sys;ems ¢ (MEI'I\./IS or mlcromachhlngs)l control algorithms for train suspension systems with
include the creation of intelligent macro mechanical ;5 f,id dampers.

structures that can perceive physical information (EE97009)
from their surroundings and react accordingly. For
example, MEMS skin-friction sensors, turbulence-
control actuators, and decision-making circuitry can
now be built simultaneously using the integrated
circuit (IC) technology. Plans are underway to
integrate such systems onto the wings of US fighter

and commercial planes. However, conventional icd 1June 1998

technology allows fabrication of micro devices only < CUHK Research Committee Funding

on flat substrates, which limits the potential

production of intelligent macro mechanical structures This research will investigate an enhanced active
with non-planar surfaces. This project proposes to useonstrained layer (EACL) damping treatment, which
the direct-write method to fabricate MEMS devices consists of viscoelastic materials (VEM) sandwiched
onto non-planar substrates. Issues concerning théetween the main structure and an active
mapping of 2D IC/MEMS designs onto 3D curved piezoelectric coversheet with edge elements. The use
surfaces will be examined. Algorithm for integrating of active-passive hybrid structural control aims to
the existing commercial MEMS/IC/CAD software achieve maximum benefits from its active and
and hardware tools will be defined. Control schemespassive actions. Based on a through system dynamics
for moving substrates of general surface curvature inanalysis, fundamental understanding of the actuators’
a direct-write system will be developed. A new behavior has been developed. An optimization of the
commercial industry can be potentially created by EACL system will be studied. Variable parameters,
this research. Intelligent mechanical structures can besuch as equivalent stiffness of edge elements,
used to produce rotation-rate sensors for position and length of the actuator patch, thickness
manufacturing equipment, multidirectional force and Young's modulus of the piezoelectric material,
sensors for robots and vehicles, and biomedicaland thickness and material properties of VEM could

« CUHK Research Committee Funding

Some of the proposed applications for Micro Electro

Optimization of Active-Passive Hybrid Structural
Control

= LIAO Wei Hsin

devices for surgery and medical implantation. be optimally synthesized via simultaneous active and
(EE97010) passive control design.
(PS97026)

Smart Dampers for Train Suspension Systems

& LIAO Wei Hsin e XU Yangsheng
O 1 October 1997
« CUHK Research Committee Funding
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Mapping Human Hand Motion to Robotic Hands: linear and nonlinear control systems in terms of both
Learning and Optimizing transient and steady-state errors. Four major tasks
are identified: (1) the adoption of appropriate
& LIU Yun Hui robustness measures that improve both transient and
O 1 September 1997 steady-state performance, (2) the development of

multilayer recurrent neural networks capable of
autonomously synthesizing and tuning controllers
with optimized robustness measures, (3) the analysis
of the overall system dynamics in terms of stability,
optimality, realizability, applicability, etc., (4) the

« Research Grants Council

This research aims to develop a friendly task-
teaching interface with the abilities of learning
demonstrated human motion and optimizing the g5 ,ati0n of the system performance by means of
learned model in dextrous manipulation tasks ., erical simulations

automatically for multi-fingered robotic hands. (CU97543) '

The high dexterity of robotic hands and the geometric

and mechanical constraints in dextrous manipulation
tasks make their task teaching difficult. Existing
teachi_ng systems by d(_amonstration for a}ssembly and@r XU Yangsheng NECHYBA Michaet
grasping are not applicable to generating dextrous
motion because they are only based on geometrid 1 October 1997

understanding of human motion. The lack of ¢ CUHK Research Committee Funding

learning ability from different teachings is another

point to be improved in the systems. In this proposal, The researchers propose to develop a human-machine
the researcher will develop an algorithm for interface that can learn. The fundamental problem
generating a program called skill from dextrous here is modeling and transferring human control
motion taught by human operators through a datastrategy (HCS) in response to real-time inputs. The
glove. The taught motion will be segmented into problem has significant impact in a variety of
elemental motions, such as grasping, sliding, rollingapplications such as space telerobotics, the Intelligent
and their combinations. To improve the skill from Vehicle Highway System (IVHS), real-time training
different teachings, a learning algorithm will be and simulation, and agile manufacturing. The
designed based on both dynamic simulations (in aproposed research provides a framework for
virtual reality (VR) environment) and task execution abstracting human skills so as to facilitate analysis of
on real hand systems. Furthermore, to refine thehuman control, to develop human-like intelligent
learned skill, an automatic optimization procedure machines, to allow robots to learn from human
will be introduced in its neighborhood. Theceess  partners in human-robot coordination, and to transfer
of this project will provide not only a human friendly skill from human to human through learning human-
teaching system but also solutions to mapping humammachine interfaces. They will address the following
skill to robot systems and thus enhance the usage anidsues: (1) how to efficiently model human control

A Human-Machine Interface that Learns

productivity of robots. strategy, (2) how to select state inputs in order to
(CU97544) generate reliable models, (3) how to validate the
computed models, (4) how to evaluate the quality of
Multilayer Recurrent Neural Networks for Rear- the HCS models, (5) how to optimize performance of
time Synthesizing and Optimizing Robust Linear  the HCS models, and (6) how to effectively transfer
and Nonlinear Control Systems human control strategy.
(CS97008)

£  WANG June HUANG Jie
O 1 December 1997 Satellite Servicing Robot

« Research Grants Council # XU Yangsheng ZHANG Jiong*
In conventional approaches, the controller parametersl:I 1 April 1998

such as feedback gains are usually determined?® Croucher Foundation Visitorship for PRC

through off-line computation. For a time-varying or Scholars

uncertain linear/nonlinear system, the system

performance varies and desired design criteria everThe researchers focus on the technology of catching a
the system stability cannot be guaranteed with off-moving object in unknown space environment. The

line computed controller parameters. To ensureresearch can be further decomposed into three
system stability and other design criteria, a robustcomponents:

controller with auto-tuning capability is not only (1) Modeling of the dynamic coupling between a

desirable but also necessary. In this project, space vehicle and space robots and searching for
multilayer recurrent neural networks will be the optimum criterion in selecting robot
developed for synthesizing and optimizing robust catching motion.
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(2) Planning robot motion in catching the moving principal component analysis, which applies singular
object with minimal effect on the space value decomposition to the system models. This
vehicle’s attitude control. project proposes to develop a similar tool for neural
Real-time identification of a moving object networks. By establishing a rigorous methodology to
through vision systems on-board, and vision- gauge the importance of the nodes and weightings of

(3)

based catching implementation.
(EE97018)

Singular Value-Based Fuzzy Identification

& YAM Yeung
O 1 November 1997
% Research Grants Council

0.0

Identification of a fuzzy system is normally divided
into identifying the membership functions, the rule
consequents, and the inference paradigm. The thre

parts are in general inter-related to each other which,

makes the problem difficult. Most of the previous
works in this area consider the three parts of th
fuzzy identification as essentially independent, and
leading to less effective system representation. Th
present project proposes to pursue the issue b
conducting the three parts of fuzzy identification
simultaneously. The proposed method is based o
Singular Value DecompositiorS¥D). Preliminary

works by the researcher have shown that SVD
method is effective in generating fuzzy approximator
for a given function using sampled outputs over a se
of rectangular input grid points. These results will be
extended in the proposed project to the identification
of fuzzy system using randomly sampled and noisy

data. Extensions towards using other types of fuzzy

inferences (e.g. Min-Max-Gravity rule) and
incorporating possible missing rules will also be
investigated.
(CU97531)

A Reduction Procedure for Neural Networks

& YAM Yeung

&

n

t

a neural network, a more condensed version
containing the most important nodes can be extracted
from the given neural network. In the case when there
are more than one neural networks of different sizes
but based on the same set of training data, the method
would establish a formulation to consolidate and
include the most essential information common to all,
thereby eliminating any subjective judgement and
ambiguity in the sizing of the networks. This
proposed topic is an offshoot of a singular value-
based approach for the reduction of fuzzy systems.
The proposed work adopts the following perspective
for the sizing problem of neural network: though the
esearchers do not yet know the best assignment for a
neural network, they should at least have a procedure
o streamline the resulting product generated based
on heuristic assignment.

®rhe pay-off and significance of the proposed project
Ynclude:

(1) The project aims at getting at the essence, or the
core, of a neural network. This relates to what
constitutes as the “essential” portion in the
network.

(2) While there’s no formal approach for assigning
the structure of a neural network, the project
produces a standard procedures to extract the
important component and eliminating possible
redundancy and  subjective  judgement
embedded in the initial assignment.

The proposed work provides a tradeoff strategy
between the fitting accuracy and the size of a
neural network. This is useful if one is
interested in a neural network of reduced
complexity and is willing to give up some of the
accuracy in fitting of the training data.

(EE97011)

(3)

O 1 December 1997
% CUHK Research Committee Funding

0.0

Micro-Electro-Mechanical System Tactile Sensor
Array for Haptic Application

YEUNG Siu Kaue YATES Rob*

This project addresses the following problem: given a£
neural network of certain size, what is a formal way O
to pick a reduced number of nodes and to determineg,
the corresponding weightings so as to maintain a

15 April 1998

UK/Hong Kong Joint Research Scheme, the
British Council

certain performance according to some defined
measure? The advantage of neural networks lies i
the fact that, with sufficient number of nodes and
weightings assigned, they can be adapted to yiel
close fitting of any given set of data. However, a
standard method to assign the structure of a neur
network is still lacking, and there’s no formal way yet
to check whether a neural network does contain

hidden redundancies, or that some nodes may hav

only minimal effects on the overall performance. In
linear systems, these issues are handled by th
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"Micro-fabrication technology has made exciting

trides over the past decade, both by spawning the
merging multi-disciplinary ~ technology  of
micromechatronics, and by continuous enhancements
0 semiconductor microelectronics fabrication
techniques.

Research groups around the world (Japan, USA,
Europe) devote enormous resources to these
technologies. Billion dollar markets exist already in
Rlicro-electro-Mechanical Systems (MEMS), and
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micromachined devices have been successfullyl996-97
implemented in many consumer products. Further,

the United States has identified MEMS as a strategic

R&D area. Already there is substantial awareness and
interest in MEMS in Hong Kong. 1995-96
The University of Science and Technology of Hong

Kong has initiated research on MEMS since 1995 and

the completion of their fabrication laboratory is in the

final stage. The Chinese University of Hong Kong 1996-97
(CUHK) researchers (collaboration between the
Department of Mechanical and Automation
Engineering and Electronic Engineering) have come
together to take up the challenge to initiate and1995-96
establish a MEMS laboratory on top of the existing
semiconductor processing laboratory which has been
operated for teaching and research for many years.
Micromechatronics applies microfabrication
techniques to realize very creative microscopic 1996-97
devices and systems. These devices have often been
integrated with potentially very complex devices and
systems. These devices have often been integrated

with  potentially very complex microelectronic

circuitry, to produce intelligent devices, such as smart1995-96
sensors and actuators. This field currently enjoys
commercial success in the form of microsensors and
microactuators (subminiature accelerometers,
gyroscopes, physical and chemical sensors, and bio-
medical sensors). Area of application envisaged are

in the areas where enhancement of Hong Kong1996-97
industries can be applied. The list of applications

where the researchers at the CUHK will pursue are as
follows: automobiles/vehicle systems, environmental
condition monitoring and control, obotics,
manufacturing automation, aerospace and bio-
medical sensors and actuators.

Microelectronics and integrated Circuit Processing
includes a broad category of design, fabrication, and1996-97
characterization of miniature integrated circuits on
semiconductor substrates, forming the basis for
consumer electronics and VLAI. CUHK research in
microelectronics processing focuses in  novel
processes for advanced industrial integrated circuit1993-94
fabrication. It is therefore proposed to establish

MEMS laboratory by enhancement and modification

of the existing EE electronic fabrication laboratory.

The success of the founding MEMS laboratory will

offer the opportunity to create activities in advanced

technology development in Hong Kong. 1995-96
(EE97017)
Please refer to previous issues of this publication
for more details of the following ongoing research ~ 1995-96
at the department:
Edition Title/Investigators
1995-96 Using 2-D Invariants for 3-D Object
Recognition (CU94506)
& CHUNG Chi Kit Ronald 1996-97
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Three-Dimensional Reconstruction from
Stereo-Motion (CS96009)
& CHUNG Chi Kit Ronald

Numerical Approach to Computing Non-

linear Ho Control Laws (EE95013)
& HUANG Jie

Robust Control of Nonminimum Phase
Nonlinear Systems (CU96518)

& HUANG Jie

Decentralized  Hybrid  Cooperation
Control of Multiple Manipulators
(EE95018)

& LIU Yun Hui

Decentralized Adaptive Control for
Multiple Manipulators in Cooperation
(EE96012)

& LIU Yun Hui

Networks for
Kinematics
Robots

Neural
Inverse
Redundant

Recurrent
Manipulator
Computation  of
(EE95012)

&  WANG Jun

Recurrent Neural Networks for Solving
Combinatorial Optimization Problems
with Time-Varying Parameters and Their
Applications for En-Route Vehicle
Guidance in Intelligent Transportation
Systems (CU96521)
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Hidden Markov Model Approach to
Monitoring Spot Welding Quality
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& XU Yangsheng ZHANG Jiong*

A Next-Generation Intelligent Robot with

Creativity (EE94001)

& YAM Yeung e SHI Xiaoluri e HUI
Kin Chuen ¢ CHUNG Chi Kit
Ronalde KWONG Chung Ping

Integrated Approach féobust Control
Design (CU93511)
& YAM Yeung

Manipulator Control for Soft Contact

Applications Using Neuro-fuzzy
Techniques and Non-parametric Models
(CU95539)

2 YAM Yeung ¢ KWONG Chung
Ping

Identification of Fuzzy System via
Singular Value-based Methods (EE96011)
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Device for Virtual Reality

Application (EE96010)
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RESEARCH PROJECTS

Self-tuning Neural Control Systems and their
VLSI Implementation

A Class of New Time-Varying Network Models
with Controllable Flow Departure/Arrival Times « LAM Kai Pui « POON Chi Sang*

# CAI Xiaogiange WONG Chak Kuen (Computer 4 1 October 1997

7

Science & Engineering) % Research Grants Council

4 1 January 1998

. Self-tuning adaptive control and neural networks are
« Research Grants Council 9 P

well established research disciplines in systems
Th h | d | i science and engineering. Recent years have seen the
e researchers plan to study a new class o t'meintegrated use of major techniques developed in these

varying network models with controllable flow ., %ieigs; for tackling practical control applications
departure/arrival times, where a flow can stay at a;

de t it for the best d fure i ¢ i in non-linear, and largely unknown systems.
node to waut for tne best departure ime, at a wal Ir]gperturbed by unpredictable disturbances. In contrast
cost, and can traverse an arc with a faster speed, at

. . . t® most neural adaptive control s stems, this proposal
speedup cost. Algorithms which can exploit the P Y prop

o . . aims at developing new self-tuning neural control
multi-period structures of a time-varying shortest

h orobl il b died fi d vari ) systems with a biomedical and physiological
path problem will be studied first, and various ISSUeS g hagis  The study has two major engineering
on how to reduce computational requirements will

. O objectives: the first is to understand the intricate
also be examined. To solve minimum cost flow

bl imal i bi 4 oth | dadaptive nature of human neural control systems as
problems, maximal flow problems, and other related q,;4enceq in respiration and circulation; the second is
models, they will investigate approaches which can

Vel IV shortest path ati tto derive biologically inspired intelligent control
successively apply shortest path computations Otechniques for general engineering applications.
construct an optimal solution. Examination of issue

SResearch in this direction is challenging due to the

such as dhow o re—d(_aS|gn thesi approaches é%omplexity of many unknowns of the human neural
accommodate time-varying network structures andgyqiem and also to the excessive computing time for

paramiterhs, and hor\]/v lto thd'fy th?‘ tmp]e-varymgb simulating and emulating clusters of biological
network shortest path algorithms so that they can b, e ons to a sufficient granularity. An important part
used in generalized dynamic residual networks, will ;¢ 4. study is to develop a more practical real-time

be a ke_y part of the project. In addi;ion to omputing platform by designing specific analogue
algorithmic studies, the researchers are also interesteg, g, chips, to be used with a field-programmable

in basic issues suph as complexﬁy in terms of NP-interconnect system for implementing the self-tuning
completeness, optimality properties, and solvability , o .21 control system, It is envisaged that the

of special cases. platform would provide the necessary flexibility for

(CU97528) evaluating different chip designs, for validating the
: : - — emergent behavior of artificial neural networks with
New Models in Capacitated Lot Sizing Decisions specific hypotheses, and for realizing a practical real-
time emulator for self-tuning neural control
& CHENG Chun Hung applications.
O 1 November 1997 (CU97525)

« CUHK Research Committee Funding

Knowledge-Based  Chaotic  Prediction  for

Existing research in capacitated lot sizing problem Financial Engineering Applications
(CLSP)often assumes setup time to be negligible. o

Although there have been efforts to reduce setups LAM Kai Pui

times, it is not possible to reduce them to near zero inQ 1 December 1997

many industries. Hence, excluding setup times fromg, ~HK Research Committee Funding
CLSP models is not practical, especially when setup
times are significant and production capacity is
tightly constrained.

In this research, the researcher plans to address th
limitation. He will develop general models
considering alternate production options. In particular
he will investigate the inclusion of setup times.
Further he will study the structure of the problem and
develop solution algorithms based on the underlying
structure. Extensive computational study will be
carried out.

(CS97009)

Financial time series, such as stock prices, options
and index, are often highly erratic and contain
&mplex behaviors which make their accurate
prediction, even on a short-term basis, extremely
difficult. Recently, Barahona and Poon’s woil096)

on deterministic chaos detection has generated much
interest in short-term prediction of nonlinear time
series. Empirical study under a wide range of
problem context accumulates a substantial amount of
ad-hoc knowledge for its effective use. The proposed
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work is to extend the previous work of the principal decision making problem which attempts to
investigator on a fuzzy expert system for technical determine, under uncertainty, the degree of relevance
analysis of stocks, by integrating knowledge basedof an incoming document to a user. This decision
techniques with chaotic detection of financial time process will constantly improve as the filtering
series. The field of using chaotic prediction in finance system interacts with the user. The system achieves
is still not fully developed, and there is much ground this capability by capturing the user’s interests
for further research and development on this novelautomatically via a machine learning approach. It can
integrated scheme. The effectiveness of the schemalso handle dynamic environments including
would be evaluated with methodologies such aschanging user's interest and different information

neural predictors and evolutionary computing. content. There are a variety of potential applications
(CS97010) in business, information science, journalism, etc.
(CS97011)

AICAMS Prototype Development

Global Logistics Management: Combinatorial
& LAM Kai Pui Optimisation Methods for Supply / Distribution

O 1 March 1998 Network Planning

7

« The Hong Kong Police Force « LEUNG May Yee Janny
AICAMS (Artificial Intelligence Crime Analysis and H 1 December 1997

Management System) is an on-going collaborative% Research Grants Council

project between The Hong Kong Police Force and

The Chinese University of Hong Kong. The project For multinational firms with production facilities and
aims at applying artificial intelligence, knowledge- customers scattered around the world, managing their
based and map-based technologies for improvingglobal production / distribution networks is a
detection rates of reported crime and reducing thecomplex task, but many of these companies have
incidents of crime. Work on a pilot system has recognized the strategic competitive advantage to be
commenced in Tuen Mun in April 1997 and is gained by the effective management of the logistics
proceeding to a functional prototype by February function.

1999. This research project addresses the logistics problem
(EE97014) faced by global operations, particularly those with
operations in Hong Kong and the Asia-Pacific region.

A Bayesian Framework for an Intelligent Managing a global supply and distribution network

Information Filtering System under Dynamic involves the simultaneous optimization of customers
Environments and distribution centres to manufacturing facilities,

and setting production and shipment volumes, which
& LAM Wai results in a large-scale combinatorial optimization
O 1 March 1998 model. Problems of such complexity were

considered beyond the state-of-the-art in optimisation
methods, and managers have resorted to heuristics in
. . . the past.

Due to the explosive growth of information such as i, ever, recent research in solution methodology
the WWW ‘and numerous electronic document ¢ oompinatorial optimisation problems  indicates
collgctlons, mformqtlon filters are es_sen.t|a| for USETS that the polyhedral approach may be an effective one.
fo sift out r?'e"am items f“”.“ Incoming information. 6 yesearcher plans to investigate the viability of
The .ObJeC.t'Ve of .th|s. project Is to develop an g approach for solving large-scale combinatorial
mtelllg_ent information filtering system _based on a optimisation models for logistics network planning
Bayesian framework for dynamic environments. A 54 management, and to incorporate it in a decision-

?Iumper of |ssuei a_tr? involved mhdeveloplgg %support system. Working with companies with a
étermg system. The w:jormatlon, sudc T?]S tex;[— aS€0hase in Hong Kong, the researcher plans to test the
ocuments, is raw and unstructured. The volume of cef iness of such a decision-support tool,

information is. ex.tremely Iarg_e. 'I.'he. researcher particularly its applicability to logistics planning and
proposes an intelligent formation filtering system, management in the Asia-Pacific region
based on a Bayesian framework, offering the(8897069) '

following features: (1) intelligent user feedback
handling; (2) supporting dynamic nature of users; (3)
supporting dynamic nature of documents; (4) content-
based filtering. Specifically, he employayesian
inference networkswhich were a relatively new
technique for representing and reasoning knowledge
under uncertainty. The filtering process is treated as a

7

« CUHK Research Committee Funding
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Variance Minimization in Stochastic Systems document semantics, deep and surface alike, both
statistic and probabilistic information will be used.

£ LI Duan This involves the definition of a formal inference

O 1 December 1997 model based on logic. Logic is a normalisation of the

way we acquire knowledge, make decisions and so
forth. It provides a sound basis for capturing the
semantics, vagueness and imprecision of the
information in a document collection. It can also be
used to retrieve the relevant documents from a
collection in an intelligent manner.

(CS97001)

« Research Grants Council

In engineering design, the concern of uniform
resource allocation often leads to a variance
minimization problem. In portfolio selection, almost
every investor would like to maximize his/her
expected return while minimizing his/her risk that is
represented by a variance term. In some stochastit
systems, the uncertainty, that can be characterized b
a variance term, can be significantly reduced through
aqtiye_lea_rning or probing. On one hand, varian.ce WONG Kam Fai
minimization problems are widely encountered in

real-world applications. On the other hand, varianced 1 November 1997

minimization is a notorious problem in optimization < CUHK Research Committee Funding

due to the associated properties of nonconvexity and

nonseparability. There does not exist an efficientToday widely distributed information retrieval
solution framework in the literature to deal with a environment is getting increasingly popular. A good
general class of variance minimization problems. Aexample is the Word-Wide-Web (WWW). As the
novel approach using parametric iterative dynamiccomplexity and the distribution network of the
programming will be developed in this project to WWW grows, handling of the underlying
tackle variance minimization problems by exploring information is getting more and more difficult. To
special features in variance minimization. overcome this predicament, researchers have started
Convexification and separation schemes will beto investigate logic based information retrieval
adopted to overcome the computational difficulties in models. The use of logic to IR can provide not only
variance minimization and to seek an analytical information extraction, but it also facilitates
optimal feedback control law by a mathematically information reasoning, which is a key to effective
tractable setting.  This proposed research willretrieval. Argumentation is a popular logic based
advance the state-of-the art in optimization. technique for non-monotonic reasoning and is
Applications in resource allocation, dynamic suitable for handling distributed information.
portfolio selection, and dual control will be pursued. However, existing argumentation frameworks can

egal Reasoning for Distributed Information
Retrieval

(CU97523) only cope with exact information. At present, the

information distribution network is widened rapidly.
A Logic Based Intelligent Information Retrieval The volume of inexact information increases
Framework alongside it. This will render existing argumentation

framework ineffective. The primary objective of this

& WONG Kam Faie CHENG Chun Hung LAM project is to design a new argumentation model

Wai e HE Jia (Finance¢ LOW Boon Tohe HO which can cope with argument conflicts - a

Kei Shiu Edwarty consequence of inexact information. This model is
Q 1 July 1997 based on legal reasoning formalism. As such, when a
conflict is encountered, the model will attempt to
resolve it; however, if the current data in the
knowledge-base is insufficient, it will tolerate the
conflicts until enough knowledge is collected.
(CS97012)

+ CUHK Strategic Research Program

The purpose of Information Retrieval (IR) is to find

the set of relevant information objects (e.qg.

documents) in a collection about a user's information
need.. Conventional IR systems are based on exa‘Computerized Qualitative Research Analysis
matching. An IR system attempts to match a query
against each document in the collection and the
closely matched ones are extracted. However, this
mechanism is imperfect as embedded information in
a document is often vague and imprecise. EXxisting
systems can only cope with surface semantics ofd 1 February 1998

documents, e.g. keywords. They lack the ability in < CUHK Research Committee Funding

handling the subtle deep semantics including

uncertainty. To overcome this predicament, a newThe objective of this project is to develop a software
theoretical framework is sought. In coping with system to automatically code and analyze data

WONG Kam Faie SO York Kee Clement
(Journalism & Communications SO Lai Man
Stella (Marketing)
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collected from qualitative researches, such as from(EE97012)

open ended questions, interviews, etc.; particular

interests are paid on research data expressed iNew Challenges in Optimization of Stochastic
Chinese natural language. The deliverable of theDiffusion Processes

project will be beneficial to both industrial

practitioners and academics, especially in the area ofx ZHOU Xunyu

marketing consulting, social science research andy 1 October 1997

marketing research for China, Hong Kong and & Research Grants Council

Taiwan.

EE97013 . Lo . e

( ) Dynamic Optimization of stochastic diffusion

Manufacturing Logistics with Application to processes . occurs - in many real—world_ systems
including physical, biological, economic and

Electronic Equipment Assembly and Distribution management systems. Its theory is believed to have

been well-established based on Pontryagin's
maximum principle and Bellman's dynamic
programming. However, this belief is challenged by
the recent finding that a class of stochastic linear
quadratic regulator (LQR) problems with negative
Manufacturing logistics process re-engineering is thecontrol weight costs is sensible and well-posed. This
search for and implementation of radical change inphenomenon, together with the fact that neither the
manufacturing logistics processes to achieveexisting stochastic maximum principle nor the
breakthrough results. In this project, the researchedynamic programming approach is able to fully
plans to analyze and develop a supply chain modekharacterize optimality for this class of problems, is
for the assembly and distribution of electronic quite contrary to the deterministic case and reveals
equipment and devices. He intends to generate &ome deep nature of the stochastic diffusion systems.
better supply chain model by re-engineering This project aims to solve the above non-
manufacturing logistics processes. This project isconventional stochastic LQR problems by studying a
motivated, in part, by then recent visits to several stochastic Riccati equation, to develop new stochastic
local manufacturers of electronic equipment and maximum principle by introducing nonlinear adjoint
devices, such as Kong Wah Electronic Holding Ltd., equations, and to suggest some numerical schemes by
and C & K Security Systems. There are severalinvestigating verification theorems.

features that distinct out problems from the (CU97518)

traditional model. There is an umgedented number

and varieties of products. Product life cycles are veryplease refer to previous issues of this publication
short. Forecasts of volatile demands are quitefor more details of the following ongoing research
inaccurate. Furthermore, the  manufacturing at the department:

efficiency strongly depends on suppliers for key
components. How to reduce the lead-time, andgdition
finished-product inventory without downgrading the
customer service is an important topic. 1995-96
The researcher addresses three issues in this project.

First, he will build a supply chain model which

£ YAN Houmin
O 1 September 1997
« CUHK Research Committee Funding

Title/Investigators

Manpower Planning and Scheduling with
Staff of Mixed Skills (CU94543)
& CAIl Xiaogiange LUM Vincent Yu-

captures basic blocks of the supply chain including Sun ¢ ZHOU Xunyu e YAN
raw material and components supply, electronic card Houmin

assembly, product assembly, and finished product

distribution. The model serves as a tool to validate1996-97 New  Scheduling Models with
and/or compare strategies and alternatives. Second, Applications to Berth  Allocation
he will analyze the impact of process re-engineering, (CU96543)

especially re-engineering manufacturing processes,

on lead-time and costs. The quantitative assessment
serves as a guide line to predict the necessity 0f1995-96
process re-engineering. Third, he will develop a
procedure to assign key parameters for the supply

chain in an optimal or near optimal fashion. The
researcher expects that the research will contribute
numerous new and interesting results to the1995-96
manufacturing logistics and supply chain fields. From

a practical point of view, he expects that the research

will lead to effective methods that provide strategic

and operational benefits to regional industries.
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& CAI Xiaogiange LEE Chung Yee

Implementation
Binary Relation
(CU93510)

& LAM Kai Pui

and Application of
Inference  Networks

Real-time Systems Diagnosis with
Microprocessor Applications (CU95517)
& LAM Kai Pui
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1996-97

Intelligent Investigation Support System -
An Application to Computer-Aided

= WONG Kam Fai

Crime Investigation (CS96017) 1995-96 Towards a Natural Language-oriented
& LAM Kai Pui e BRAHAN J. W.* Chinese Information Retrieval System
(CU94519)
1996-97 Neural-Network Based Multiple Models £ WONG Kam Fai
for Adaptive Control Applications
(CS96002) 1996-97 Linguistic Knowledge Acquisition for a

1996-97

& LAM Kai Pui ¢ CLARKE D. W.*

Knowledge Engineering Laboratory -
Applying Artificial Intelligence Research  1996-97
to Industrial Applications (CS96014)

2 LAM Kai Pui ¢« LOW Boon Tohe

Chinese Noun Phrase Parser (CS96013)
£ WONG Kam Fai

A Machine Tractable Chinese Thesaurus
and its Application to Natural Language
Processing (CS96019)

LAM Wai & WONG Kam Faie LUM Vincent
Yu-Sun
1996-97 Distributed Learning of Bayesian
Inference Networks (CS96011) 1996-97 Robust Production Scheduling in High

£ LAM Wai

Tech Manufacturing (CU96532)
2 YAN Houmin e SETHI Suresh P.*

1996-97 Saddle Point Generation in Nonconvex
Optimization (CU96545) 1995-96 Dynamic Near-Optimization and
& LI Duan Applications (CU94502)
& ZHOU Xunyu
1996-97 An Empirical Analysis of Stochastic
Volatility Model (CS96012) 1995-96  Asymptotic Optimality of Hierarchical
& LIU Ming Production Policies in Discrete Event
Manufacturing Systems (CU95520)
1994-95 Retrieval-By-Sense- a Novice Scheme & ZHOU Xunyu
for Information Retrieval (CS95001)
2 WONG Kam Faie LUM Vincent 1995-96  Maximum Principle for Singular Controls

1995-96

Yu-Sune PAN Haihud

A Chinese Database Management System
Interface (CU94517)

in Finance (CS95012)
& ZHOU Xunyu
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September 1997) in both the member subscription
and facility usage. This project, ENMPC Second
Phase, serves to extend the dedicated Internet

RESEARCH PROJECTS

Universal Hong Kong Cantonese Characters Set

i services to members to help them achieve self-
Font Development Project

sustainable operation in applying IT in their

) - businesses. On top of this, the researchers will
# CHEUNG Kwok Waie HUANG Erwin*e TSE 5 ide the following specific solutions to the
Aaron* e TSE Ping Kin Ken* industry:
U 1 September 1997 (1) Tailor-made solutions to ENMPC members
% Industrial Support Fund, Industry & Technology including Cyber bookstore, Cyber News Library
Development Council and Cyber News Agency Services Centre
(2) Provision of Network Infrastructure and
Platform

The Cantonese Character set project is designed to )
create an "Industry standard" Cantonese character s¢8) Consultation _ o

table for publishers in Hong Kong. It is designed to (4) Promotion on local electronic publishing

make digital transfer of information between different Eventually, the news media and publishing industry
publishers, companies and Internet based readerghall be benefited from being empowered to
possible and much easier. incorporate Internet and other IT tools to streamline
Deliverables include two sets of Freely Licensable their business process and explore new business
Chinese fonts with Hong Kong characters embeddedopportunities.

basing on both the Taiwanese (big-5 standard) andCS97013)

PRC (GBK standard), that Content Providers in both
the Private and Public sector can distribute freely forIntegrated Communications Laboratory

use in their in-house publishing systems and to their

readers. Also, a set of electronic filters will also be & CHEUNG Kwok Wai e LEE Kin Hong
developed for all major publishing platforms on the ~ (Computer Science & Engineering) LEUNG
market, so that the Publishing Industry can transfer ~ Hong Chung (Electronic Engineering) HO
files from their Desktop Publishing to this Standard ~ Keang Po Ricky (Information Engineering)
character set format easily and automatically. ~ CHING Pak Chung (Electronic Engineering)
Therefore, the target users of the project include all CHAM Wai Kuen (Electronic Engineeringg
Content providers in the publishing industry, as well ~ WEI Keh Wei Victor (Information Engineering)

as all the Internet users who read Hong Kong-based ¢ FONG Chi Bune KO Kin Wa e CHAN
Chinese publication on the Internet. The Cantonese = Kwong Wing
character set shall be submitted to the 1ISO 106460 1 June 1998

committee for standardization after its adoption by .,

the local industry.

With the development of such a project, the local
Publishing Industry members, in the private or public
sector, will have removed a major obstacle that is
hindering them from moving into the new Digital
Publishing world of the Internet and CD-ROMSs.
Since Digital Publishing is the accepted future of the
large Publishing Industry, and Internet based
information systems will become the basis for future
Businesses, this project will enhance Hong Kong's
ability to compete in this important area.

(CS97002)

Electronic News Media & Publishing Consortium
- Second Phase

CHEUNG Kwok Waie LAM Wing Kwan e
LAU Chun Hunge YEUNG Yim Shan

1 October 1997

Industrial Support Fund, Industry & Technology
Development Council

Industrial Support Fund, Industry & Technology
Development Council

With the emergence of the internet as a new
distribution media, tremendous new product
opportunities arise from the convergence of
telecommunication, computer and consumer products.
However, local manufacturers in telecommunication
products or consumer electronics products are not
familiar with the converging technologies outside
their main field of expertise. The set up of the
integrated communications laboratory (ICL) is to
strengthen the research, design and development
(RD&D) capability of our local electronic industry in
the area of advanced integrated communications
products (both hardware and software). The
laboratory will serve as a strong link between the
local electronic industry and the academia and train
up postgraduate students with expertise in
engineering design and development that can
immediately benefit the local electronic industry
through direct physical transfer to the industrial
sector or through technology licensing of the

Electronic News Media and Publishing Consortium completed research prototypes.
(ENMPC) has been enjoying tremendous success ifEE97020)

its first phase implementation (October 1995 to
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Please refer to previous issues of this publication 1995-96  Electronic News Media and Publishing

for more details of the following ongoing research Consortium (CS95011)

at the department: £ CHEUNG Kwok Waie CHI Chi
Hung (Computer Science &

Edition Title/Investigators Engineering)
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