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3D Chung Yan Yu 6B Wong Lo Yi Tiffany
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1A Au Wing Nam 4C Wong Kai Yi
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1A Lam Tse Ki 6B Lai Sum Yin

2D Ng Cheuk Kiu 3B Fong Tsz Yau 3B Li Hlu Yan
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The Winning Teams of the AI Robotics Vision and Automation Technology Challenges

Competition 2021 organised by HKU SAAS Data Science Lab

STER OF STAT
PLTER OF mXT/ g

Figere | The winning team of the university category, with
Dr Eddy Lam, Derector of the HKU SAAS Data Science Lab
{sevand from the rght) sad Dr Adeda Lau, Deputy Dhrector
of the HEKL? SAAS Dot Scienoe Lab (fourth from the right)

Figure 2 The winsing team of the socondary school calegory,
with Professor Guosheng Yin, Hexd of HKU Department of
Statistics and Actuanial Scsence (keftmost), Dr Eddy Lam,
Directar of HKU SAAS Datz Sceence Lab (nighemast), Dr
Adela Lau, Deputy Durector of HKU SAAS Duta Science Lab
{second from the nghth and Mr Tang-Shek Wong, STEM
tescher of Heung To Secondary School ~ Tseung Kwan O
{third firm the right).

aon'vduaflonlll.ouic Ho Shun Louisa,
Wong Lo Yi Tiffany, Wong Chun Ting
Issac, Tin Hin Wing Max, and Tsang Chung
Ho Danny from Heung Te Sccondary
School -~ Tseung Kwan O!

Figure 3 Award ceremony st HKU

“Studying should not aim at the grades (#
BT 2R H). Ability to put theories and
knowledge into practise is more important
(BURFTEREE)” said Professor
Guosheng Yin, Head of HKU Department
of Statistics and Actuarial Science.

The Data Science Lab (DSL) of the Department of Statistics and
Actuarial Science (SAAS) at the University of Hong Kong (HKU) has
successfully organised the “Al Robotics Vision and Automation
Technology Challenges Competition 2021" in collaboration with
various companies and corporate sponsors, including Marvel Digital
Al Limited, PricewaterhouseCoopers (PwC), Power Hub Ltd, Vision
Real Capital Limited, Kinth Technology Ltd, etc. Being held for the
first time, the Competition provides students with real industrial
problems to which they have to develop innovative Al (Artificial
Intelligence) and loT (The Internet of Things) solutions by integrating
science, Al technology, engineering, statistics and mathematics. There
were two categories of contestants, one for students of HKU Master
of Data Science and Master of Statistics programmes, another one for
students of local secondary schools in STEM education.

With the mentoring from the academic staff in the Data Science Lab,
industrial partners, and education leaders of the Association of LT.
Leaders in Education, there were a total of 30 groups of contestants
participated in the Competition with very high quality proposals and
outcomes. The upper photo (Figure 1) shows the winning team of the
university category and the lower photo (Figure 2) shows the winning
team of the secondary school category (Heung To Secondary School
— Tseung Kwan 0). After the Competition, Dr Danny Ha of the
Academy of Professional Certification will offer a mentorship
workshop to the winning teams on how to set up a start-up and look
for potential funds. The DSL will continue to mentor these students
on their innovative entrepreneurship journey.

“Qur Data Science Lab promotes education through applied research
and company consultancy. We teach our students through (i)
accelerared learnings (e.g. competiion, capstone projects, imternship,
and consultancy), (i) company and multi-disciplinary collaborations
and innovations (STEMIP - Science, Technology, Engineering,
Mathematics, Tnnovation, Practical), and (ii} applying theories to
real practices to cveate values and impacts to our society,” said Dr

Eddy Lam, Director of HKU SAAS Data Science Lab.

For more details about the winning proposals and the Competition,
please visit: https://saasweh.hku hk/datasci/competitions.php

Figure 4 Our vision is based on the HKU's (3+1)ls: Intematiosalsatca, Innovation and
Interdisciplinarity, which coaverge o creaie collective linpact

“The HKU's (3+Dls strategy integrates Internationalisation,
Innovation and Interdisciplinarity to create collective Impact. Our
Data Science Lab adds a novel STEMIP education model (see
Figure 4) to the HKU (3+1)Is strategy to put the conceptual ideas
into practice.” said Dr Adela Lau, Deputy Director of HKU SAAS
Data Science Lab.
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Al in Smart City (STEMIP Junior Nurture Program and Winner of Secondary School Group in the
Al Robotics Vision and Automation Technology Challenges Competition)
Driver Drowsiness Detection System

Ting Iasac WONG, Hin Wiag Mas TIN, Chissg Ho Dunny TSANG
top. DU)

208

/.:"v.

Figure 1 Driver Drowsiness Detection System- the
winning team in the secondary school group

To detect drivers” drowsiness, drivers' eyes are
detected first by Bayesian probability and then the
Eye-Aspect-Ratio (EAR) is calculated based on the
length and width of the drivers’ eyes by simple
arithmetic operation, Transport companies can
analyse the drivers’ drowsiness records using simple
statistical methods such as calculation of mean,
average of drowsiness and presentation of drivers’
drowsiness frequencies. The analysis result can be
presented using bar chart. Transport companies can
analyse the statistics and schedule the rest time of the
drivers to ensure that no dnver works in a fatigue
status. The experimental results showed that the
system is able to detect the driver’s drowsiness with
95% accuracy, even if the driver wears a mask or
glasses,

Record in the database

Figure 3 Driver Drowsiness Detection System - the
winning team in the secondary school group.

“It is an amazing piece of work! The application can be
used in driving safety monitoring, and some other
applications like pilot safety control, security guard
monitoring, classroom  supervision, patient  risks
monitoring, etc,” said Dr Adela Lau, Deputy Director of
HKU SAAS Data Science Lab.

Through collaboration with HKU SAAS Data
Science Lab in the STEMIP Junior Nurture Program
(the competition), the student group from Heung To
Secondary School (Tseung Kwan O) invented the
Driver Drowsiness Detection System (DDDS) and
converted the STEM education into innovation and
practice (STEMIP). The DDDS involves STEM
knowledge and skills such as Mathematics

(probability), Engineering (Microcontroller and
electronic appliances). and Technology (Python
programming skills). The system integrates a new
feature of voice and email system to give immediate
alerts to the driver and the transportation company
for risk assistance. It can greatly reduce the accident
rate caused by driver's drowsiness.

Figure 2 Driver Drowsiness Detection System - the
winning team in the secondary school group

The Bayesian probability, which is one of the basic
Al models that the secondary school students have
already learnt but they may not know, is a simple
machine learning tool of the Al family. The
detection is based on the calculated posterior
probability according to the Bayes’ theorem given by
»
POD,Ix) = P(Dr)”(i()x‘w:)

where P(D;) is the probability of drowsy state.
P(x;) is the probability of occurrence of
characteristic x, P(x;| D;) is the probability of
occurrence of characteristic x; during the drowsy
state, P(1;|x;) is the probability of drowsy state
when characteristic x; occurs. Through this
competition, students can reflect their learning and
apply the STEM into innovation and practice.

“You and I can do it! (G FIZAWELFR)," said Mr
Tung Shek WONG (the project mentor & teacher) and
Mr Fei TANG (the Principal). @ @
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Hong Kong Student Science Project Competition 2021

110.17975/+43-2021-007

The Hong Kong Student Science Project Competition (HKSSPC) promotes the interest in science and
technology among youth, develops their creativity and critical thinking skills through an innov
ative application of science and technology, and ignites their passions and career interests in these areas.

This year, the HKSSPC was organized by The Hong Kong Federation of Youth Groups, the Education Bureau,
the Hong Kong Science Museum, and the Hong Kong Science and Technology Parks Corporation. Furthermore,
it was supported by the Innovation and Technology Commission and the Hong Kong Young Academic of
Sciences. We extend our thanks to all these groups for making this year's competition a success.

STEM Fellowship collaborated with the HKSSPC Secretariat to provide youth from Hong Kong with the unique
opportunity to submit their work in the STEM Fellowship Journal. This year's theme was "Inspiration from
Living - Innovation from Science™ with an emphasis on United Nations' Sustainable Development Goals. The
broad scope of the competition allowed participants to submit their work in a variety of areas such as water
pollution, nanoparticles, artificial intelligence systems, agriculture, environmental health, plastics, waste
reduction, and many more.

We are pleased to share the creativity and ambitious drive for research demonstrated by HKSSPC's participants
in these proceedings. We would like to congratulate every passionate individual who participated in the
HKSSPC this year and wish them the best in their future STEM-related endeavours.

Ruijia Zhang & Abhinand Thaivalappil Dr. Sacha Noukhovitch

Co-Managing Editors, STEM Fellowship Journal Founder, President and Editor-in-Chief
STEM Fellowship/STEM Fellowship Journal

Gurman Khera
Sclence Communication Chief Officer, STEM Fellowship

Disclaimer

The abstracts contained in this document were submitted to HKSSPC 2021 by student teams. The STEM Fellowship
Journal editorial board has made every effort to ensure proof and English editing of these abstracts in 2 limited
amount of time, and neither organization as 2 whole or any of its volunteer members can be held accountable for
inaccuracies that may have occurred in the abstract publication. Abstracts are published in no particular order.

journal.stemfellowship.org
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Driver drowsiness detection system

LOUIE Ho Shun, TIN Hin Wing, TSANG Chung Ho,
WONG Chun Ting, WONG Lo Yi

Heung To Secondary School (Tseung Kwan O)

Drivers in Hong Kong are sometimes drowsy due to
long working hours. Although devices are available to
wake up drivers, their effectiveness is insufficient. We
developed a device called "Driver Drowsiness Detection
System™ which uses computer vision technology to

STEM. ...

I

Intelligent Chinese medicine box system
CHAN Kin Wang, ZHANG Ming Tai, TSE Sau Kon,
YEUNG Ho Tin

Heung To Secondary School (Tseung Kwan O)

The prescriptions written by Chinese medicine
practitioners are often scribbled and difficult to read, which
may lead to wrong medical dispensing. Patients have no
way to know whether the medicine is correct or not, If this
probl ists, patients’ health may be jeopardized in the
dispensing pr Therefore, we invented a device called

monitor drivers' status and ensure the safety of people.
The system |s made of a Raspberry Pi 3 microcontroller,
web camera, LEDs, LCD- display and loudspeakers. When
the driver Is drowsy, LEDs will turn ON and the LCD-display
will show a waming signal for passengers (including visually
impaired and hearing-Impaired passengers). The volce system
will also inform the passengers that the driver is drowsy and
ask passengers to wake up the driver to avold an accident.
Emails will be sent immediately to the transport company to
record the driver's drowsiness data. The transport company
can analyze the data and reschedule the rest time of the
driver to ensure that no driver works in a tired state. Our
repeated tests sh d that the system detects the driver's
drowsiness with 95% accuracy. Even If the driver wears a
mask or glasses, the system can still monitor the driver's
state. Collectively, passengers can travel safely if this
system [s installed on public transportation. Drivers'
safety awareness and service performance can be enhanced
through this system. Moreover, the system is automated and
will not increase the workload of drivers.

Supervisor: WONG Tung Shek

STEM Fellowship Journal

Intelligent Chinese Medicine Box System. The system consists
of 2 parts: Prescription Preparation Software and Smart
Medicine Box. The Software is written by Microsoft Visual
Basic.net and uses RFID technology to let Chinese medicine
practitioners input prescription information (medicine name
and dosage) in the RFID tag, which takes about 1 minute.
Disp s, who receive the prescription tag, receive the
content of the prescription including the name and dosage
of the medicine by an RFID reader. The dispensers can then
prepare the medicine based on this information. The boxis
equipped with electronic balances and an LCD-display to
provide Instructions to dispensers and patients about the
dosage of the medicines to ensure that there are no mistakes
in dispensing medicine. Our results showed that the work
of dispensers became smoother. Possible mistakes are
minimized after Intelligent Chinese Medicine Box System is
dopted, The dispensing work was also more transparent to
patients, such that they were aware of mistakes in the
dispensing pr In lusion, this system can increase
the public's confidence in Chinese medicine and make the
professton of Chinese medicine further affirmed by soclety.

Supervisor: WONG Tung Shek
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