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CAIRS InnoHK Launch Ceremony concludes with great success

The InnoHK Launch Ceremony was successfully held on 25 May “INNOHK Zamsus
2022, marking a new milestone in the Hong Kong Special Adminis-
trative Region (HKSAR) Government's commitment to promoting
Hong Kong's innovation and technology (I&T). As the flagship I&T A A
initiative of the HKSAR Government, InnoHK aims to promote global -
research collaboration with a view to putting Hong Kong on the
global advanced technology map.
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Professor Jin-Guang Teng, President of PolyU visits CAiRS

Professor Jin-Guang Teng, President of PolyU visited CAIRS on 25
May 2022 (Wed). Accompanied by Professor Christopher Chao, Vice
President (Research and Innovation), Professor Wing-tak Wong,
Deputy President and Provost and Professor Larry Chow, Director of
Research and Innovation of PolyU (currently he is Head(ABCT) &
Professor of PolyU), Professor Teng visited the main office and
Research Lab of CAIRS in Hong Kong Science Park (HKSTP) to
explore how CAIRS’ research in safety & reliability by using Al and
advanced technologies. Ir Professor Winco Yung, Executive Director
and Centre Director of CAIRS introduced the mission and vision,
research works to guest at the visit.

Al-based Reliability & Safety
Transforming Smart Manufacturing and Smart City with Applications

CAIRS organised technical seminar titled “Al-based Reliability & Safety — Transforming Smart Manufacturing and Smart City with
Applications’reveals the future Smart Manufacturing and Smart City in the context of reliability and safety.

Over 100 guests join the seminar Ir Prof. H.C. Man, Dean of Engineering Faculty of
PolyU to deliver welcoming remarks in the
afternoon session.
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PolyU Program Leader of CAiRS

Assistant Professor, R
Department of Industrial and Systems Engineering (ISE),

Centre for Advances in Reliability and Safety (CAIRS) links academic and industrial counterparts to
introduce and implement artificial intelligence methods and machine learning techniques with reliability modeling, with the goal of
improving product reliability and system safety. In this issue, we invited Dr Xiaoge Zhangto share his experience in his research areas
and how to apply Al to CAIRS’ research. He is currently an Assistant Professor in the Department of Industrial and Systems
Engineering (ISE) at The Hong Kong Polytechnic University and a Program Leader of one of the CAIRS projects.

Dr. Zhang's research interests include risk & reliability analysis, resilience modeling, machine learning, uncertainty quantification, and
data science. His work has appeared in leading academic journals, such as Risk Analysis, [EEE Transactions on Reliability, Decision
Support Systems, Information Sciences, Reliability Engineering and System Safety, [EEE Transactions on Cybernetics, and Annals
of Operations Research, among others. He is a member of IEEE, INFORMS, and SIAM.
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What is your research direction and focus?
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Dr. Zhang: Let me give you a brief background about myself. | got
my PhD in System Engineering from Vanderbilt University in
Nashville, Tennessee, United States. During my PhD, | focused on
developing and applying machine learning and artificial intelligence
algorithms to air transportation system, nuclear power plant, etc. Al is
indeed very powerful, but we must keep in mind that Al is not perfect
and there are some severe problems we need to seriously think
about before we fully embrace it. For example, when we apply them
to high-stakes decisions and critical applications, like healthcare,
aerospace, power gird, it is important to establish a decision
boundary to indicate under what kind of conditions Al produces
reliable decisions. For instance, we can divide the decision region
into multiple regions, like A/B/C. We may identify region A, where we
can apply with 100% confidence, but in region C we shouldn't apply
Al, and the decision should be passed over for human judgment.
That's the first thing | want to investigate. Secondly, how can we
increase our risk awareness in artificial intelligence or machine
learning algorithms? What | mean is, we need to develop a dedicated
risk management framework for Al, because Al faces a lot of
threats in the open-world application, like model drift, adversarial
attack, out-of-domain data, bias, etc.
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How do you see the connections between Al and reliability & safety?
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Dr. Zhang: Safety is an important concern in large-scale complex
systems. To ensure the safety of these systems, we typically install a
lot of sensors to monitor their health conditions. A large volume of data
is collected by these sensors, and the data are generally in different
formats, like images, videos, and even texts. How to extract useful
insights from these raw data to support informative operations
management is a big challenge. Our goal is to draw insights and
conclusions driven by the data to support practical operations, such as
health assessment, maintenance, system refinement, etc. Given the
large volume of data in different formats, we cannot do anything with it
by hand. That's where Al and machine learning really come into play
because they are like the bridge to connect data with insights we
intend to extract. In fact, Al/machine learning is a very big field,
including data processing or feature engineering. The advanced deep
learning algorithms free us from the need of handcrafted engineering
features from the raw data. Combine these components together,
like our sensors, data processing, learning, that's like a
closed-loopecosystem that'll lead us to a reliable and safe complex
system. That's my understanding of Al and its role in the reliability
and safety assessment of a complex system.
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Would you share some more idea or methodology about using Al in reliability and safety?
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Dr. Zhang: To give you some context, when | was a PhD student |
took part in a five-year long project funded by the NASA University
Leadership Initiative program. In this project, we explored a diverse
set of machine learning and deep learning algorithms built upon a
broad range of data sources. Since there are so many data like,
onboard sensors, airport sensors, camera, etc., our goal is to fuse
these different types of data together to enhance the overall safety of
the air transportation system. To this end, | explored a rich set of deep
learning algorithms to assess the safety of air transportation system
from multiple aspects, such as the Long short-term memory (LSTM)
neural network to leverage its advantage in sequence-to-sequence
(Seq2Seq) prediction, etc. We also exploited the Bayesian neural
network as we were not only interested in having a prediction, but
also, we'd like to quantify the uncertainty in the model prediction.
Such consideration is highly important to the safety of our transporta-
tion system. Besides, we also develop a model to investigate the
accident database, we want to know given the component
malfunction at the initial stage, what the possible outcome of such a
malfunction would be.
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What'’s the challenge to apply the Al or machine learning techniques to improve reliability and safety?
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Dr. Zhang : We are facing multiple challenges along the development of Al and
machine learning. One of them is the explainability. When we decide to apply
Al, we need to convince the upper management, whether it is a good
investment, and this is the right direction we should go. To this end, we are not
only concerned with the overall algorithm accuracy, but also, we would like to
know why the algorithm behaves like that. It is essential to provide a
transparent reasoning mechanism behind the algorithm that is easy to
comprehend to human. That is the first challenge Al is facing. Of course, right
now, we already have a lot of feature importance metrics to explain which
feature contributes to the prediction most, but that's far from what we expect.
What we expect is a clear end-to-end interpretability across the model. Right
now, we do not have such a clear explanation in many Al algorithms. That's the
first question. Second question is, what is the limitation of Al when making
decisions? We need to tackle this question before we apply Al and machine
learning into practical reliability problems. It is very important to make sure Al
and ML are safe and reliable. Hence, we need to know what kind of situations
we can rely on Al and ML; what kind of situations we need to defer
their predictions and seek human judgment. That's another challenge.
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Can you share with us an interesting Al-related project?

AUHMEMASE—EREBIATEEEMNERNE?

Dr. Zhang: I'd like to share one project when | was working in FedEx.
In this project, | assumed the technical leadership and performed as
lead data scientist in the Expected Delivery Time Window (EDTW)
project. This project aims to leverage the power of machine learning to
develop a package analytics solution to improve the real-time package
visibility. The developed machine learning model has been
successfully deployed in Microsoft Azure, and it provides EDTWs to
more FedEx Express customers as compared to the older model,
which significantly reduces the number of Customer Service
phone calls and further enhances the customer experience.
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. InnoHK Launich Ceremony concludes with great success

The InnoHK Launch Ceremony was successfully held on 25 May 2022, marking a new milestone in the Hong Kong Special Administrative Region
(HKSAR) Government's commitment to promoting Hong Kong's innovation and technology (I1&T). As the flagship I&T initiative of the HKSAR
Government, InnoHK aims to promote global research collaboration with a view to putting Hong Kong on the global advanced technology map.
CAIRS is one of the 28 InnoHK research centres admitted under AIR@InnoHK Cluster.

Addressing the Launch Ceremony, the Chief Executive, Mrs Carrie Lam who served as the 4th Chief Executive of Hong Kong from 2017 to 2022,
showed her strong faith in the long-term development of Hong Kong's I&T industry, given that Hong Kong is endowed with a series of unparalleled
advantages. Coupled with the unequivocal support for Hong Kong to develop into an international I1&T hub as highlighted in the National 14th
Five-Year Plan last year as well as the immense opportunities brought about by the development of the Guangdong-Hong Kong-Macao Greater
Bay Area, there will be a promising path for the development of I&T in Hong Kong. She said that these 28 research laboratories will not only
translate their impactful research into applications that bring good for humankind but also attract and nurture more research talents, thereby
developing Hong Kong into the hub for global research collaboration.

Subsequently, Mrs Lam, together with other officiating guests, presided over the InnoHK launch and unveiled InnoHK's logo and official website.

The InnoHK Launch Ceremony was attended physically by more than 300 top-notch researchers of the 28 research laboratories and I1&T industry
leaders, and virtually by hundreds of researchers from the research clusters.

* INNOHK T0a 37 24 35
CentrelfforAdvancesin bility:andisafety.
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Promoting research and development is a crucial part of I&T development. To this end, the Government has allocated $10 billion to this flagship
I&T initiative. Leveraging on Hong Kong's clear advantages in research capability, two research clusters have been set up at the Hong Kong
Science Park, namely Health@InnoHK, focusing on healthcare technologies, and AIR@InnoHK, focusing on artificial intelligence and robotics
technologies. InnoHK is committed to bringing together leading researchers from around the world to conduct world-class and impactful
collaborative research with local universities and research institutions.

Since its inception, the InnoHK initiative spearheaded by the Innovation and Technology Commission has received an overwhelming response
from many world-renowned universities and research institutions. After a rigorous selection and assessment process, 28 research laboratories
have been admitted, involving seven local universities and research institutions as well as over 30 institutions from 11 economies, and pooling
around 2 000 researchers locally and from all over the world. In addition to fostering more collaboration among top local, Mainland and overseas
researchers as well as industry, InnoHK provides an excellent platform for training and building up a pool of talents in Hong Kong. InnoHK also
enables different parties to share their research outcomes and further collaborate with each other to achieve synergy and translate research
outcomes into applications. All these will bring substantial benefits to society. Health@InnoHK will help promote the development of global
healthcare technologies in response to the emerging challenges in society, such as an ageing population and epidemic outbreaks, whereas
AIR@InnoHK will help enhance efficiency in the fields of finance, healthcare, construction, logistics and advanced manufacturing, with a view to
building a smart city for the future.

For further details about the 28 research laboratories admitted to InnoHK.

Please visit the newly launched official website (www.innohk.gov.hk).
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Professor Jin-Guang Teng, President of PolyU visited CAIRS on 25 IR ARERRERLEHEISIE 2022545825 B RIIE AT K
May 2022 (Wed). Accompanied by Professor Christopher Chao, Vice B EIREM L EEIS R R E IR E S K EHIS
President (Research and Innovation), Professor Wing-tak Wong, RS EHRRAIS EREE ER RIS (FEEARER

Deputy President and Provost and Professor Larry Chow, Director of [ ) TCAI oAz £
Research and Innovation of PolyU (currently he is Head(ABCT) & ENRICERRDRATERICT) FICARS (UFHZE

Professor of PolyU), Professor Teng visited the main office and WEARRERRESE CARSHITES KR ORESE
Research Lab of CAIRS in Hong Kong Science Park (HKSTP) to  REIRBEENAECAIRS (I BHIKRIEEE

explore how CAIRS’ research in safety & reliability by using Al and
advanced technologies. Ir Professor Winco Yung, Executive Director
and Centre Director of CAIRS introduced the mission and vision,
research works to guest at the visit.

CAIRS HABAET AR (BX)RI B HEEFEMA
CAIRS is a collaboration between The Hong Kong Polytechnic g2 (ymD)s EEE AR ESINELREBEER  HELENE
University (PolyU) and the University of Maryland - College Park DRI, Fo A piRE A T D ARG |V AT 2 TEEE O TS M

(UMD) from USA. The Centre gathers top local and overseas YA AT T s N - "
REEFETEA % BRI
academics and scholars, uses advanced equipment, and leverages ARMREFAF BRERBABREE BRI

innovative artificial intelligence technology in order to conduct wide
ranging product reliability and system safety research to accurately
predict the occurrence of failures and prevent them from occurring.

Ir Professor Winco Yung, Executive Director and Centre Director of CAIRS presents our research works to Professor Jin-Guan President of PolyU at the visit.
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(From left) Professor Larry Chow, Head (ABCT) & Professor of Polyu, Professor Wing-tak CAIRS teams pose a group photo with guests
Wong, Deputy President and Provost of PolyU, Professor Jin-Guang Teng, President of

PolyU, Ir Professor Winco Yung, Executive Director and Centre Director of CAIRS and

Professor Christopher Chao, Vice President (Research and Innovation) visit CAiRS on 25

May 2022
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Transformmg Smart ‘Manutacturing and Smart City with Appllcatlons

CAIRS organised technical seminar titled “Al-based Reliability & Safety — Transforming Smart Wﬁﬂ[«
Manufacturing and Smart City with Applications” reveals the future Smart Manufacturing and Smart
City in the context of reliability and safety.

CAIRS organised a full day technical seminar - “Al-based Reliability & Safety — Transforming Smart
Manufacturing and Smart City with Applications” - at INNO2 in HKSTP on 19 May 2022. With the
support of our honourable guests and speakers, over 100 participants attended the seminar. We

have invited 2 Guest of Honours, 4 speakers from industries and 4 speakers from academics. They wmm
are professionals in Transforming Smart Manufacturing and Smart City with Applications in

the context of reliability and safety by application of Al.

¢ / . / p ] Mr. Steve Chuang delivers opening speech for CAIRS
Before the seminar started during the morning session, we invited Mr Steve Chuang, Chairman, Technical Seminar in the morning session

The Hong Kong Electronics Industry Council, FHKI to deliver opening remarks. He said, “Al is one
of the greatest means of transforming the society in the present era. It directs transforming Smart
Manufacturing and Smart City. How to apply Al to transforming Smart Manufacturing and Smart
City in context of reliability and safety will become key element of doing business and even our life
today; the way we design a product, a system, doing business, style of working, the means of
living, the way of communication, building knowledge, etc. Reliability and safety influence our daily
life, healthcare, environment and society overall. This seminar has been organised to discuss all
these and many more issues which may occur during the further development and promotion
of our brand and services. Well-known academics and experts from PolyU and industries have
been invited to present their views and to discuss the opportunities, strengths and future

development of theAl-based Reliability & Safety — Transforming Smart Manufacturing and Smart : ) : : : =
City. Q&A session in morning session

We were honoured with the presence of 2 speakers from the industry and 2 speakers from the
academia in the morning session. They are:

Dr. Daniel Lun Prof. KK Lee

Associate Professor, Department of Electronic and Information Engineering, Faculty of Engineering, PolyU Founder and CEO, KDAS

Dr. Siqi Bu Mr. Hasan Gadjali

Associate Professor, Dept. of Electrical Engineering, Faculty of Engineering, PolyU Co-Founder, Meridian Innovation Limited

(From left) Dr. Siqi Bu, Associate Professor, Dept. of Electrical Engineering,
Faculty of Engineering, PolyU, Dr. Daniel Lun, Associate Professor,
Department of Electronic and Information Engineering, Faculty of
Engineering, PolyU, Mr Steve Chuang, Chairman, The Hong Kong
Electronics Industry Council, FHKI, Prof. KK Lee, Founder and CEO, KDAS,
Mr. Hasan Gadjali, Co-Founder, Meridian Innovation Limited and Ir Prof.
Winco K.C. Yung, Executive Director & Centre Director of CAiRS pose
a group photo in morning session
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Transformlng Smart ‘Manutacturing and Smart City with Appllcatlons

We invited Ir Prof. H.C. Man, Dean of Engineering Faculty of PolyU to deliver the welcoming remarks in the afternoon session. He mentioned that
CAIRS is set up by PolyU and the key research collaborator is University of Maryland, College Park (UMD). We have 12 Professors from PolyU who
have expertise in product reliability and system safety. CAIRS’ mission is to develop new approaches using Al methodologies for customised
management, to ensure the reliability and safety of products and systems used in various and a broad range of applications. We have five research
programmes at CAIRS, namely Anomaly Detection and Syndromic Surveillance, Innovative Diagnostics for Product Health Management,
Prognostics for Remaining Useful Life Assessment, Safety Assurance: Improve Functional Safety, and finally Data Analytics Platform for
Reliability which has commenced.

At the end of the seminar, we invited Ir Prof. Winco K.C. Yung, Executive Director & Centre Director of CAIRS to deliver the closing remarks.

Prof. Kenneth Lam
Professor & Associate Dean, Faculty of Engineering, PolyU

Dr Xiaoge Zhang
Assistant Professor, Dept. of Industrial & Systems Engineering, PolyU

Aiznased Reliability/&'Safety;
Transforming Smart Manutacturing and|

Mr. Lok Fung

Head of Transit Management Competence Centre (TMCC), Jardine Schindler Group

Mr. Aldous Leung

Senior Engineering Consultant, German Pool

Over 100 guests join the seminar Q&A session in afternoon session

(From left) Mr. Aldous Leung, Senior Engineering Consultant, German Pool, Dr
Xiaoge Zhang, Assistant Professor, Dept. of Industrial & Systems Engineering,
PolyU, Ir Prof. H.C. Man, Dean of Engineering Faculty of PolyU, Mr. Lok Fung,
Head of Transit Management Competence Centre (TMCC), Jardine Schindler
Group and Ir Prof. Winco K.C. Yung, Executive Director & Centre, Director of
CAIRS pose a group photo in afternoon session




