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About the PAIR Conference
The PolyU Academy for Interdisciplinary Research (PAIR) is a central
research platform at PolyU dedicated to providing world-leading
interdisciplinary solutions to significant societal challenges. The PAIR
Conference 2023, themed on “Research Excellence for Societal Impacts”, is
the Academy’s debut flagship event.

The Conference is the first and the largest event in Hong Kong higher
education dedicated to professional knowledge exchange on
interdisciplinary research and development. It provides a platform to
showcase the state-of-art research and technologies developed and led by
PolyU as well as other universities, academic institutions, and research and
technological development companies in Hong Kong and beyond; and to
forge closer collaboration and professional exchange among stakeholders
from various fields to build the capacities in science, technology, innovation
and research for the positive growth of Hong Kong and beyond. 
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Abstract
Hollow core fibres are foreseen to be a breaking progress in the transmission of an optical signal by
massively reducing the interaction between light and matter and the associated limitations, such as loss,
dispersion and nonlinearities. As a direct consequence this absence of interaction also limits the
possibilities to process and to impact on a light wave. A solution is to use efficient light interactions in a
fluid medium like gases or liquids and this may strikingly outperform interaction strength as observed in
solids. Record optical amplification is obtained, paving the way to a novel class of devices, and original
sensing concepts are devised and demonstrated.

Biography 
Luc Thévenaz received the M.Sc. degree and the Ph.D. degree in physics from the University of Geneva,
Switzerland. In 1988 he joined the Swiss Federal Institute of Technology of Lausanne (EPFL) where he
currently leads a research group involved in photonics, namely fibre optics and optical sensing. Research
topics include fibre sensors, slow & fast light, nonlinear fibre optics and laser spectroscopy in gases. His
expertise covers all applications of stimulated Brillouin scattering in optical fibres and he is known for his
innovative concepts related to distributed fibre sensing pushing beyond barriers.
During his career he joined Stanford University as a postdoctoral researcher, and later stayed at the
Korea Advanced Institute of Science and Technology (KAIST), at Tel Aviv University, at the University of
Sydney and at the Polytechnic University of Valencia. In 2000 he co-founded the company Omnisens that
is developing and commercializing advanced photonic instrumentation based on distributed fibre sensing.
He is member of the Steering Committee of the International Conference on Optical Fibre Sensors and
General Chairman of this conference in 2018. He has served in the Technical Committee of several
conferences, such as ECOC, CLEO-Europe, APC, etc… and has been Associate Editor of Photonics
Technology Letters and the Journal of Lightwave Technology. He is now co-Executive Editor-in-Chief of
the journal Nature Light: Science & Applications and is Fellow of the IEEE and OPTICA (OSA), as well as
Member of the Swiss Academy of Science.

Professor, Head of the EPFL Group for Fibre Optics
Member of the Swiss Academy of Science

Prof. Luc THÉVENAZ

Topic: “Light amplification and sensing in hollow
core fibres”
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Oral Presentation

Abstract
With the population ageing globally, “elderly health and care” becomes a critical issue in Hong Kong and
worldwide. Vital signs (including breath and heartbeat) monitoring is a key tool in elderly healthcare.
Current monitors need invasive electronic sensors attached to user’s body, which is inconvenient and
uncomfortable for elderly. We review our research on smart health monitoring system based on optical
fiber interferometer with machine learning. Users simply lie/sleep on a sensor mat embedded with
optical fiber interferometer. Breath and heartbeat will introduce slight strain changes on the mat and
affect the light propagating within the fiber. Breathing and heartbeat waveforms can be achieved by
analyzing the output light with machine learning. The system can collect user’s signals continuously and
remotely to provide big data for health analysis. It helps to provide good care of the users (especially
elderly) in hospitals, nursing homes, and their own homes. Our technique is non-invasive, highly
sensitive, and immune to electromagnetic interference.

Biography 
Prof. Changyuan YU received his Ph.D. in Electrical Engineering from the Univ. of Southern California,
USA in 2005. He was a visiting researcher at NEC Labs America in Princeton, USA in 2005.He then
joined National Univ. of Singapore (NUS) in 12/2005, where he served as the founding leader of Photonic
System Research Group in Dept. of Electrical and Computer Engineering till 12/2015. He was also a joint
senior scientist with A*STAR Institute for Infocomm Research (I2R) in this period. And he was a visiting
professor with Univ. of Melbourne, Australia in 2007. In 12/2015, he joined The Hong Kong Polytechnic
Univ., where he is now a full professor in Dept. of Electronic and Information Engineering, while he also
continues as an adjunct faculty member of NUS. His research focuses on photonic devices, optical fiber
communication and sensor systems, and biomedical instruments. He has been the PI/co-PI/co-I of 50+
research projects with 10 million+ US dollars fund, and supervised 20+ postdocs and 40+ PhD
students.He has authored/co-authored 6 book chapters and 600+ journal/conference papers (100+
keynote/invited, including OFC in USA). He served in organizing or technical program committees for
100+ international conferences, and Telecommunications Standards Advisory Committee for Singapore
government.His group won 10 best paper awards in conferences and National Championship in China
Innovation and Entrepreneurship Competition in 2014. He is an Optica/OSA fellow.

Professor, Department of Electronic and Information
Engineering, The Hong Kong Polytechnic University
Optica Fellow

Prof. Changyuan YU

Topic: “Non-wearable non-invasive smart health
monitoring system based on optical fiber
interferometer with machine learning”
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Abstract
Black Silicon (B-Si) is among the most popular nanostructured surfaces. Its name is due to its appearance
to the bare eye, and it is known to absorb light mainly in the visible wavelength range, up to nearly 1.1
µm, owing to band-gap absorption combined with its particular morphology. 
In this presentation, we revisit Black Silicon by investigating its properties in the wavelength range
extending from 0.2 µm to 25 µm with a focus on the Mid-Infra-Red (MIR). We elucidate the synergetic
effects of morphology and volume doping; and more specifically, how the high aspect-ratio of conical
nanostructures plays a crucial role in extending and tailoring the spectral range over the mid-infrared.
Unprecedented light absorptance levels are obtained with up to 99.5 % in the spectral range from 1 µm
to 8 µm and above 90% until wavelength of 20 µm. The experimental findings are analyzed with
supporting simulations. 
Then, we explore applications dealing with the availability of fresh water resources taking advantage of
the high absorptivity of Black Silicon, as well as its high emissivity, thanks to the Kirchhoff’s law for
thermal radiation. We will introduce opto-fluidic metasurfaces based on Black Silicon, specifically
designed for harvesting water from air, thanks to a combination of their radiative cooling capabilities and
tailored wetting properties. Another class of meta-surfaces based on Black Silicon are hierarchical 2D
meta-foams, which were developed and specifically designed for optimal water desalination.

Biography 
Prof. Tarik Bourouina has obtained his Ph.D. in 1991 and his Habilitation (HDR) in 2000 from Université
Paris-Saclay. He has been Professor of Physics at ESIEE Paris, Université Gustave Eiffel since 2002. He is
also affiliated to the French National Center for Scientific Research (CNRS), within the CINTRA laboratory
IRL 3288 in Singapore jointly with Nanyang Technological University (NTU) and THALES, and within the
ESYCOM laboratory UMR9007 in France. Before joining back ESIEE in 2002, Dr. Bourouina took several
positions in France and in Japan; at Université Paris-Saclay (1995-1998) as Associate Professor in IEF
Lab (CNRS UMR 8622), at the French National Center for Scientific Research (CNRS) and at The
University of Tokyo (1998-2001) as Senior Researcher in LIMMS Lab (CNRS UMI 2820). He also used to
serve as the Director of the ESIEE-NTU Singapore Dual-Degree Master of Engineering (2003-2006). In
2017, he was the recipient of the Chinese Academy of Sciences President’s Fellowship. Prof. Bourouina
has many contributions in the development of several companies launched by his former students and
colleagues, which include Si-Ware Systems, Fluidion, Memscap, MEMS-Schlumberger and Izonics.
Among his contributions to the international scientific community, Prof. Bourouina serves as an Editor in
two journals of Nature Research: ‘Light: Science and Applications’ and ‘Microsystems and
Nanoengineering’. He also serves as Associate Editor in "Advanced Devices and Instrumentation" -a
Science-Partner Journal. His current interest includes micro-scale photonic and fluidic devices and the
related physics as well as their applications to sustainable development.

Professor in Physics, Université Gustave Eiffel, France
Prof. Tarik Bourouina

Topic: “Radiative properties of Black Silicon
revisited in the Mid-infrared and applications”
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Oral Presentation

Abstract
The usage of light has considerably reshaped the landscape of biomedicine in the past decades from
imaging, sensing, treatment, stimulation, to control. The applications, however, are limited to superficial
layers beneath sample surface or compromised resolution at depths due to the inherent nature of strong
optical scattering in tissue. Many approaches have been proposed to tackle this challenge, such as
switching to longer wavelengths to have lower tissue scattering coefficients, converting diffused light into
not-so-scattered sound at the signal detection side, etc. In this talk, we will focus on wavefront shaping, a
strategy of suppressing scattering by pre-compensating for the scattering-induced phase distortions. We
will present the basics of working principle and our continuing endeavors in these directions, including
the development of ultra-minimally invasive deep-brain neuron stimulation method and the exploiting of
speckles arising from multiple scattering as a tool for information encryption that has an unprecedented
digit key length. Challenges and roadmaps towards wide applications will also be briefed.

Biography 
Dr. Puxiang Lai graduated with PhD from Boston University in 20211 and is currently an Associate
Professor with Department of Biomedical Engineering and Photonics Research Institute, Hong Kong
Polytechnic University. His research interests focus on deep-tissue optical focusing, imaging, stimulation,
and treatment. Current research projects include, but are not limited to, wavefront shaping,
photoacoustic imaging, computational optics, and artificial intelligence. His research has fueled more
than 80 top journal publications, such as Nature Photonics, Nature Communications, Light: Science and
Applications, PhotoniX, The Innovation, and Advanced Science. He has been invited to give more than 90
seminars or invited talks worldwide. Since 2015, his research has been continuously supported by
National Natural Science Foundation of China (NSFC), Hong Kong Research Grant Council (RGC), Hong
Kong Innovation and Technology Commission (ITC), Department of Science and Technology of
Guangdong Province, and Shenzhen Science and Technology Innovation Commission (STIC). Dr. Lai was
awarded the 2016-2017 Hong Kong RGC Early Career Award, the 2018 Hong Kong Polytechnic
University Faculty of Engineering Research Grant Achievement Award, the 2019 PolyU K.C. Wong Belt
and Road Visiting Fellowship Award, and the 2020 Hong Kong Polytechnic University Faculty of
Engineering Faculty Research Award. As a recognition for his contribution to the field, currently Puxiang
serves as Associate Editor or Editor for several premium journals like Advanced Photonics Nexus, The
Innovation, Journal of Visual Computing for Industry, Biomedicine, and Art (VCIBA), Journal of
Innovative Optics in Health and Science (JIOHS), and Medicine in Novel Technology and Devices
(MEDNTD).

Associate Professor, Department of Biomedical
Engineering, The Hong Kong Polytechnic University

Dr. Puxiang LAI

Topic: “High-resolution optical focusing, imaging,
stimulation, and encryption with scattered light”
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Abstract
Material and structure of the optical fiber used for optical communication are relatively single and it
cannot meet the increasing requirements of various optical fiber sensing applications. Optical fiber
microstructured sensors combine the advantages of optical fiber and microstructure and it has become a
hot research area in recent years. Femtosecond laser induced two-photon polymerization is a maskless
and 3D nanoprinting method. In this presentation, I will introduce our recent research progress in 3D
nanoprinted optical fiber sensors including MEMS and micro-optics. Femtosecond laser 3D nanoprinting
method can significantly improve the performance of optical fiber sensors in both material and structure.

Biography 
Changrui Liao is Distinguished professor in College of Physics and Optoelectronic Engineering at
Shenzhen University and holds the position of Deputy Director of Guangdong and Hong Kong Joint
Research Center for Optical Fiber Sensors and Director of Shenzhen Key Laboratory of Ultrafast Laser
Micro and Nano Manufacturing. He received PhD degree from Hong Kong Polytechnic University in 2012
and then joined in Shenzhen University and successively served as lecturer, associate professor and
distinguished professor. Prof. Liao’s research interests lie in ultrafast laser 3D nanolithography and its
application in optical fiber sensors, smart chip and new energy. He authored/co-authored 2 book
chapters, >190 journal papers and >10 patents in the area of 3D nanolithography and optical fiber
sensors. His works were cited >6000 times with an h-index of 44 (SCIE).

Distinguished Professor in College of Physics and
Optoelectronic Engineering, Shenzhen University 
Deputy Director of Guangdong and Hong Kong Joint
Research Center for Optical Fiber Sensors
Director of Shenzhen Key Laboratory of Ultrafast Laser
Micro and Nano Manufacturing

Prof. Changrui LIAO 

Topic: “3D nanoprinted optical fiber sensors”
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Invited Presentation

Abstract
A crucial piece in renewable-energy power-management puzzle lies in the development of renewable
energy storage devices such as lithium-ion batteries—poorly-understood degradation mechanisms that
occur upon repeated cycling, and that increase the risk of catastrophic battery failure. To develop the
next-generation of safe, high-capacity renewable-energy storage, it is therefore crucial to develop
methods that monitor the battery’s physical and chemical state-of-health and operation in real-time.
Right now, battery assessing methods are typically offline and simulation based. This talk will review the
recent developments of in situ fibre-optic analytical technique that will enable us to monitor the state of
health of batteries continuously during operation and to minimize their degradation. This method fills a
very important gap in current battery monitoring methods, will guide the design of new materials, and will
optimize existing and new electro-chemistries.

Biography 
Tuan Guo is a full professor and director of the Lab for Photonics Sensing for Energy & Biology at Jinan
University in China. He has authored more than 230 papers in reputational photonics and energy
journals, including Nature Communications, Light: Science & Applications, Advances in Optics and
Photonics, Energy & Environmental Science and 4 book chapters. He presented over 50 invited talks at
international conferences and holds 26 patents in China and USA. He is the Chair of the IEEE I&M
Technical Committee “Photonic Technology in Instrumentation and Measurement”, a Senior Member of
IEEE and a Senior Member of OPTICA. He was awarded the “Distinguished Young Scientist Award” by
the National Natural Science Foundation of China in 2018. Dr. Guo was a recipient of the “2018
Technical Award of the IEEE Instrumentation and Measurement Society” and “2022 Best Application
Award of the IEEE Instrumentation and Measurement Society” for outstanding contributions to Energy
and Health monitoring technologies.

Professor and Director of the Lab for Photonics
Sensing for Energy & Biology, Jinan University,
China

Prof. Tuan GUO

Topic: “Operando battery monitoring using lab-on-
fibre optical sensing technologies”
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Abstract
Future optical communications and networks needs to be high speed, flexible, dynamic that can cater for
applications ranging from 6G wireless, AI, metaverse just to name a few. We will review the technical
challenges and key advances in recent years to enable such telecomm. Infrastructure of the future

Biography 
Alan Pak Tao Lau received the B.A.Sc. degree in engineering science (electrical option) and the M.A.Sc.
degree in electrical and computer engineering from the University of Toronto, Toronto, ON, Canada, in
2003 and 2004, respectively, and the Ph.D. degree in electrical engineering from Stanford University,
Stanford, CA, USA, in 2008. He then joined The Hong Kong Polytechnic University as an Assistant
Professor and he is currently a Professor. His current research interests include digital signal processing
and machine learning techniques for various aspects of optical communication systems and networks,
optical performance monitoring as well as optical fiber sensing. He collaborates extensively with Industry
and serves as invited/tutorial speaker, organizing committee chair and associate editor for Optical Fiber
Communication (OFC), Journal of Lightwave Technology(JLT) among others.

Professor, Department of Electrical Engineering, The Hong
Kong Polytechnic University

Prof. Pak Tao LAU, Alan

Topic: “Dynamic and self-aware Optical
Communications and Networks ”

https://www.polyu.edu.hk/pri/news-and-events/people_event_pairconference2023/prof-alan-lau-paktao
https://www.polyu.edu.hk/pri/news-and-events/people_event_pairconference2023/prof-alan-lau-paktao
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Meet up details
11 May 2023 (Thursday)
at 15:00

HJ202, Podium level
(in front of Poster Session Venue)

Session Chair
Dr Dongmei HUANG 
(Electrical Engineering, PolyU)

Laboratory Location Person-in-charge

Photonic Sensors Research
Lab

HJ805
Dr Pengcheng ZHAO, Oliver
(Electrical Engineering, PolyU)

Fs laser lab FJ703a
Dr Mingjie LI 
(Applied Physics, PolyU)

PolyU-Huawei Joint Lab DE502
Mr Weimin LYU
(Electronic and Information Engineering,
PolyU)

Femtosecond Laser
Laboratory

EF405
Dr Jingxian CUI
(Electrical Engineering, PolyU)



Dr Jingxian CUI, The Hong Kong Polytechnic University
Dr Dongmei HUANG, The Hong Kong Polytechnic University
Prof. Wei JIN, The Hong Kong Polytechnic University
Dr Puxiang LAI, The Hong Kong Polytechnic University
Prof. Alan LAU Pak Tao, The Hong Kong Polytechnic University
Prof. Daniel LAU Shu Ping, The Hong Kong Polytechnic University
Dr Mingjie LI, The Hong Kong Polytechnic University
Mr Weimin LYU, The Hong Kong Polytechnic University
Prof. Hwa Yaw TAM, The Hong Kong Polytechnic University
Prof. Changyuan YU, The Hong Kong Polytechnic University
Prof. Xuming ZHANG, The Hong Kong Polytechnic University
Dr Oliver ZHAO Pengcheng, The Hong Kong Polytechnic University

*list in alphabetical order of surnames
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https://www.polyu.edu.hk/pri/people/pri-people/dr-lai-puxiang
https://www.polyu.edu.hk/pri/people/pri-people/prof-lau-paktao-alan
https://www.polyu.edu.hk/pri/people/pri-people/prof-lau-shu-ping-daniel
https://www.polyu.edu.hk/pri/people/pri-people/prof-tam-hwa-yaw
https://www.polyu.edu.hk/pri/people/pri-people/prof-yu-changyuan
https://www.polyu.edu.hk/pri/people/pri-people/prof-yu-changyuan
https://www.polyu.edu.hk/pri/people/pri-people/prof-yu-changyuan
https://www.polyu.edu.hk/pri/people/pri-people/dr-zhang-xuming
https://www.polyu.edu.hk/pri/people/pri-people/dr-zhang-xuming
https://www.polyu.edu.hk/pri/people/pri-people/dr-zhang-xuming
https://www.polyu.edu.hk/pri/people/pri-people/dr-zhang-xuming


PAIR CONFERENCE 2023 - PHOTONICS RESEARCH INSTITUTE 

Contact us
info.pri@polyu.edu.hk +852 2766 6222


