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EDITOR'S NOTE

In 2023, the impact of the pandemic began to recede, allowing our society to gradually
regain its footing. Fortunately, we could hold our events as smoothly as before. Hence,
leading to the success of building this exhibition up. Hereby, we proudly present the 56"
Joint School Science Exhibition to you.

It is my honour to be elected as the Publication Secretary of the 56" Joint School Science
Exhibition Preparation Committee. Throughout my tenure, | have acquired a huge amount of
precious experiences while working with my colleagues, and the communications between
us have become my greatest opportunity to learn. Despite the demanding workload and
strict deadlines that had to be met, these obstacles have enriched my growth eventually.

Ten months flew by in the blink of an eye, reflecting the moments when | confronted the
intense workload, everything seemed formidable. However, the understanding, patience
and support from my colleagues had given me unwavering motivation. The experiences and
learnings that | have gained throughout my entire terms of office has driven me to improve
alot in my role with a better me.

| would like to take this opportunity to express my deepest gratitude to Linus and Joycelyn.
Their massive assistance made it possible for us to finish this booklet. It was never an
effortless job to be the editor of the exhibition brochure, their countless encouragement has
cheered me up throughout the times. Now, with great pleasure, we present this brochure to
you all.

Lastly, our preparation committee members deserve a mention, as without their outstanding
work, the success of the 56" Joint School Science Exhibition would not have been
possible. Now, it is the time to witness the result of our ecstatic accomplishment!

Ennis Yip
Publication Secretary
The 56" Joint School Science Exhibition Preparation Committee

EDITOR'S NOTE



FOREWORD

On a hot summer day, watching how the leaves
and branches of a tree sway in the wind, or the
birds flapping their wings to stay aloft could be
wonderful ways to sooth our minds and relieve
our stress from the oppressive heat. But if we go
one step further, to scrutinize the rhythms of these
natural movements for example, we might perhaps
come up with innovative designs of more efficient
wind turbines by mimicking the way Nature works
— something called biomimicry. Who knows, this
could become part of the technological solutions
to the most pressing issue facing humanity today —
the climate crisis.

The connection between rhythm and science may
appear nebulous to many, but if one ponders for a
moment, we’ll come to realize that the natural world
is full of rhythmic patterns, from the cycles of the
monsoons to the ebb and flow of tides. Researchers
have also found that listening to music, and the
associated rhythms, triggers the release of several
neurochemicals that play a role in brain function
and mental health. By harnessing the potentials
of rhythm, we might perhaps discover new and
innovative ways to advance our understanding of
the natural world for the betterment of society.

There is no lack of young and promising scientists
in Hong Kong. All they need could be a push in
the right direction, and a touch on their shoulders
when they achieve something. It needs not be
groundbreaking discoveries, just something they
have created through application of their scientific
knowledge and their creativity. Most importantly,
it is about the inspiration and encouragement for
them to pursue a path of discovery.

The Joint School Science Exhibition (J.S.S.E.)
have done exactly these, and for a remarkable
56 years too. | applaud the decision of the 56"
Joint School Science Exhibition Preparation
Committee to choose “Rhythm” as the theme of
the year, and the untiring efforts of the Committee
members to make things happen. As a member
of the adjudicating panel of the J.S.S.E. for quite
a few years, | embrace all of you to care for and
maintain this precious nurturing ground for new
talents and innovation in Hong Kong.



This year is the 56" Joint School Science Exhibition.
Thirty years ago, when | was still a secondary six
student, | had the honour of representing my school
to participate in the Preparation Committee, | had
also led the Science Society to participate in the
Exhibition.

Participating in the activities organised by the
Joint School Science Exhibition Preparation
Committee gives us a platform to gain science
knowledge, allowing ourselves to fully utilise the
science knowledge learnt at school. On top of that,
the process of preparing for the Exhibition also
expose us to knowledge apart from the science
field, furnishing us with valuable experience. For
instance, we held a Joint School Christmas Ball
that year to help fundraising for the Exhibition,
the success of this past activity created a chance
for contact and communication among students
from various schools, whereas also provided us
with opportunities to build a bridge between the
Committee and the public, hence allowing us to
develop our leadership and cooperation skills.

FOREWORD

This year, | am very honoured to be invited by
the Committee Members to write this foreword,
allowing me to visit the good old memories.
Over the past year, | led the Artificial Intelligence
Research Team in the University of Hong Kong to
participate in the exhibition in Geneva, bringing
back two grand prizes, namely Prize of the
State of Geneva and Prize of the International
Federation of Inventors' Association. | am very
grateful for the experience gained in Preparing
for the Joint School Science Exhibition as it
is definitely one of the crucial reasons for the
success.

Therefore, for the 56" Joint School Science
Exhibition Preparation Committee and the Project
Holders, | strongly encourage you to seize onto
this precious opportunity and gain from the
valuable experience, hence paving the road for
scientific research in the future. | hereby wish
the success of the 56" Joint School Science
Exhibition.

FOREWORD



FOREWORD

Science is a collection of interrelated pieces
in our daily lives. As technology advances at a
tremendous pace, it promotes our circadian rhythm
and undoubtedly elevates the quality of life for all.
Despite the bright side brought by the advancement,
citizens are consequently bothered by the tense
living pace created. It has caught my attention that
this has indeed casted a shadow over the physical
and mental health of citizens. Hence, the 56th Joint
School Science Exhibition Preparation Committee
has decided to use “Rhythm” as the theme of the
year, hoping that scientific products invented and
modified under the theme could allow people to fully
enjoy their own rhythm.

The Joint School Science Exhibition is our annual
highlight, it provides a platform for students to
share their works. We hope that we could offer
chances for motivated students to showcase their
scientific knowledge and creativity. It is only with
these outstanding qualities that such unique exhibits
could flourish before your eyes. Moreover, we hope
to promote the communication between students
from various schools and drive them to inspire each
other both academically and in other fields besides
academics through the Exhibition.

| am honoured to be the Chairperson of the 56" Joint
School Science Exhibition Preparation Committee.
Through working with several parties, | was fully
inspired by their dedication and passion, and gained
multiple insights from them.

Meanwhile, | must pay my tribute to the Executive
Committee Members for their well cooperation
and generous support. Furthermore, recognition
must also be given to the Preparation Committee
Members. It is with all of their hard work that the
Exhibition and all events along the year could be
held successfully.

It has been a lucky year for us as the pandemic
starts to recede. We are honoured to have the
Overseas Delegates and University Delegates at
our Exhibition this year. | would like to express my
sincere appreciation upon their support towards
us that refined the Exhibition to its best. | would
also like to thank them for working with us and by
demonstrating their continuous passion towards
science.

Last but not least, | would like to take this
opportunity to express my sincere gratitude
towards our sponsors. Thank you for your trust
and utmost support towards our committee. The
success of the Exhibition and the previous events
could not be achieved without your generous
support.

Ultimately, on behalf of the whole 56" Joint School
Science Exhibition Preparation Committee, |
wish the Project Holders every success in the
Exhibition and leave a pleasant experience at our
Exhibition. We wholeheartedly hope you would
be inspired by the works of all exhibitors and
please enjoy the Exhibition.



“The science of today is the technology of tomorrow,”
said Edward Teller. Science is an enterprise that
should be cherished as an activity of the free human
mind. It transforms who we are, how we live, and
gives us an understanding of our world by enabling
us to pursue and apply our proficiency in both the
natural and social world based on evidence.

We were all over the moon when we saw that our
society has started to get back on track after the
pandemic struck our daily life. However, there are
still some uncertainties and challenges we have to
face after this devastation. Therefore, the 56" Joint
School Science Exhibition Preparation Committee
(56" J.S.S.E.P.C.) hopes to cope with this state
of affairs by using ‘Rhythm’ as our theme. When
observing our Project Holders making their models,
| was greatly amazed by their enthusiasm and
eagerness towards scientific investigations. Their
willingness to work together and transform their
ideas into a practical product has also inspired me a
lot.

Thinking back on yesterday when | was taking part
in the 55" Joint School Science Exhibition (55th
J.S.S.E) as a contestant, | was astonished by the
variety of the models and the quality of the products
made by different schools. But that one particular
thing that raised my eyebrows was the grandeur
and magnificence of the Exhibition. The massive
amount of booths and the diverting atmosphere had
made me forget about the nervousness of being
in a competition, especially on the last day when
we were signing each other’s booklets. After the
Exhibition, | have defined an objective for myself to
organise an event which is as impressive. Therefore
here | am now, honoured to be elected as the Vice-
Chairperson of the 56" J.S.S.E.P.C..

FOREWORD

Along the journey of being a Vice-Chairperson,
preserving close bondings when walking
through unexpected circumstances has to be
the most unforgettable part. By dealing with
these situations, I've gained a myriad of precious
abilities that could not be gained in textbooks,
from handling outbursting accidents and making
critical decisions to communicating effectively
and resolving altercations among parties.
Without the delegations of all our preparation
committee members and executive committee
members, it would not be within reach for us to
hold this gigantic amount of activities. Therefore,
| would like to seize this opportunity to express
my profound gratitude to all of the members
who helped out in various events, especially the
exhibition.

Lastly, after overcoming a huge number of
predicaments, the 56" Joint School Science
Exhibition (56" J.S.S.E.) has been held
successfully. | sincerely wish that the 56th
J.S.S.E. can act as a catalyst for the innovation
path of science to future technology, while
simultaneously providing an environment for the
exchange of scientific knowledge. Ultimately, |
wish the best of luck to the 57" J.S.S.E.P.C. and
| hope you all could enjoy the Exhibition before
your eyes.




INTRODUCTION
OF THE J.S.S.E.P.C.

The annual Joint School Science Exhibition (hereinafter
the J.S.S.E. or the Exhibition) is organised by the Joint
School Science Exhibition Preparation Committee
(hereinafter the J.S.S.E.P.C.), which is a registered
(in accordance with the provisions of Section 5A of
the Societies Ordinance) and charitable organisation
in Hong Kong. It solely comprises students from more
than 150 local secondary schools who are passionate
about science. It aims at arousing the public interest
in science, encouraging scientific research, promoting
cooperation among secondary schools and fostering
the exchange of scientific knowledge. For the past
years, the Joint School Science Exhibition has been
held successively and successfully, where participating
schools have showcased their innovative inventions.

The concept of J.S.S.E. first came from a group of
students from St. Paul's College whose purposes are
to stimulate students’ interest in science and add some
positive spirit to Hong Kong by staging an exhibition
that would appeal to the public. To implement this
groundbreaking idea, the organisation and execution
were undertaken by the representatives of 10 founding
schools with the assistance of Professor Payne, Dean
of the Department of Chemistry of the University of
Hong Kong in 1968. It was a pioneer of joint school
events in Hong Kong, with 10 participating schools
at first. On its 10" anniversary, the J.S.S.E.P.C. was
officially registered as a non-profit making organisation
and the number of member schools exceeded twenty.
Furthermore, Governor Sir Maclehose was invited as
the Guest of Honour at the opening ceremony of that
year’s exhibition. These achievements made the 10"
J.S.S.E. one of the most memorable exhibitions in our
history. In addition, since the 23" J.S.S.E., delegates
from overseas institutions and local universities have
been invited to participate in the Exhibition so as to
promote academic and cultural exchange between
students from different nations.

With the unfailing support of sponsors, corporate
partners, member schools, and supporting bodies in the
education sector and the public, the J.S.S.E. continues
to attract a great number of visitors every year with its
achievements widely recognised in society. Stepped
into its 56" anniversary, the J.S.S.E.P.C. will continue
to adhere to the four major aims, to work together with
each supporting unit and forge ahead.
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THEME OF

THE YEAR

RHYTHM
CIES

SCIENCE WITH RHYTHM, GUIDANCE TO THEOREM

In the midst of the bustling society, as citizens tend
to pursue their desired goals, the pace of living
intensifies and the physical and mental well-being of
the public is put under severe pressure. We seek a
regular rhythm of life in order to enhance our living
quality, relax our body stress and relieve our mental
burdens. In addition, the situation of global warming
and pollution worsened, buildings and historical
remains were corroded and altered. The collective
rhythmic memories of the public gradually fade away,
leaving the world in an unfamiliar appearance.

Hence, the 56" Joint School Science Exhibition
Preparation Committee has decided to use “Rhythm”
as the theme of the year, hoping that science is
utilised to maintain the rhythm in individuals, collective
memories of society and the ecosystem. Students
are expected to probe into three aspects to design
their inspiring inventions: adjusting the individuals’
circadian rhythm, developing on the collective
rhythmic memories in society and maintaining the
stability of the ecosystem. We believe that these
innovative ideas can help the public to improve the
quality of society, as well as the sustainability of the
environment.
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ADJUDICATING

PANEL

The Chinese University of

Hong Kong

Dr CHAN, Ka Long Donald

Dr HAU, Chun Kit Sam

Dr LO Fai Hang

Professor CHEN, Ye

Professor FONG Wing Ping
Professor JIANG, Lijun

Professor LAU, Shing Hing Michael
Professor LI, Hung Wing

Professor Tsang Ling Ming

The University of Hong Kong

Dr CHAN, Wing Tat

Dr Match Wai Lun KO

Dr PICKETT, Evan John

Dr WANG, Min

Dr YU, Cheng-Han

Professor BONEBRAKE, Timothy Carlton
Professor CHEUNG, Wing Sum
Professor Kenneth K.Y. Wong

Hong Kong Baptist University
Dr Sam S.S. Lau

Dr Lee Fu-wa

Dr LEUNG, Anna Oi Wah

Dr YUE, Patrick Ying Kit

ADJUDICATING PANEL

The Hong Kong

Polytechnic University
Dr BU Siqi

Dr Fang Kar-hei, James

Dr LEUNG Chi Wah, Dennis

Dr Vincent Ng

Dr WONG Wai On

Professor Lee Kin-wah, Terence

City University of Hong Kong
Professor LAU Condon

Professor WANG Feng

Professor YUEN Shiu Yin Kelvin

Professor ZHENG Bo

The Hong Kong University of

Science and Technology
Professor Dennis H W CHAN

Professor Leung Yuk Frank LAM
Professor Andrew Tsz Chung MAK



ADVISORY

BOARD

Honourable Patron

Mr. LEE Wai Kwan Lawrence
Museum Director
Hong Kong Science Museum

Advisors

Mr. CHAN Pak-Wai

Assistant Director (Forecasting and Warning Services)
Hong Kong Observatory

Professor David SROLOVITZ
Dean, Faculty of Engineering

Professor of Mechanical Engineering

Chair of Materials Theory

Hong Kong University

Professor Raymond WONG Wai-yeung

Dean, Faculty of Applied Science and Textiles
Clearea Au Professor in Energy

Chair Professor of Chemical Energy

The Hong Kong Polytechnic University

Dr. William LAM Wai Lim

Chief Curriculum Development Officer (Science)
Education Bureau

ADVISORY BOARD



MEMBER SCHOOLS

ABERDEEN BAPTIST LUI MING CHOI COLLEGE
ABERDEEN TECHNICAL SCHOOL

BAPTIST LUI MING CHOI SECONDARY SCHOOL
BELILIOS PUBLIC SCHOOL

BISHOP HALL JUBILEE SCHOOL

BUDDHIST HO NAM KAM COLLEGE

BUDDHIST LEUNG CHIK WAI COLLEGE

BUDDHIST SIN TAK COLLEGE

BUDDHIST SUM HEUNG LAM MEMORIAL COLLEGE
C&MA SUN KEI SECONDARY SCHOOL

CANOSSA COLLEGE

CARITAS WU CHENG-CHUNG SECONDARY SCHOOL
CARMEL BUNNAN TONG MEMORIAL SECONDARY SCHOOL
CARMEL DIVINE GRACE FOUNDATION SECONDARY SCHOOL
CARMEL HOLY WORD SECONDARY SCHOOL

CARMEL PAK U SECONDARY SCHOOL

CCC CHUEN YUEN COLLEGE

CCC HEEP WOH COLLEGE

CCC MING KEI COLLEGE

CCC MONG MAN WAI COLLEGE

CHAN SUI KI (LA SALLE) COLLEGE

CHINESE FOUNDATION SECONDARY SCHOOL

CHONG GENE HANG COLLEGE CHRIST COLLEGE
CHRISTIAN ALLIANCE CHENG WING GEE COLLEGE
CLEMENTI SECONDARY SCHOOL

CMA SECONDARY SCHOOL

CNEC CHRISTIAN COLLEGE

CNEC LAU WING SANG SECONDARY SCHOOL
COGNITIO COLLEGE (HONG KONG)

CONFUCIUS HALL MIDDLE SCHOOL

CUHKFAA CHAN CHUN HA SECONDARY SCHOOL
DIOCESAN BOYS’ SCHOOL

DIOCESAN GIRLS’ SCHOOL

DMHC SIU MING CATHOLIC SECONDARY SCHOOL
ELCHK LUTHERAN SECONDARY SCHOOL

EVANGEL COLLEGE

FUKIEN SECONDARY SCHOOL (KWUN TONG)

FUKIEN SECONDARY SCHOOL (SIU SAI WAN)

GOOD HOPE SCHOOL

GT (ELLEN YEUNG) COLLEGE

HEEP YUNN SCHOOL

HK & KLN CCPA MA CHUNG SUM SECONDARY SCHOOL
HKMLC QUEEN MAUD SECONDARY SCHOOL

HKSYCIA WONG TAI SHAN MEMORIAL COLLEGE

HKTA CHING CHUNG SECONDARY SCHOOL

HKTA TANG HIN MEMORIAL SECONDARY SCHOOL
HKTA THE YUEN YUEN INT NO.3 SECONDARY SCHOOL
HKUGA COLLEGE

HO FUNG COLLEGE (SPONSORED BY SIK SIK YUEN)
HO LAP COLLEGE (SPONSORED BY SIK SIK YUEN)

HOI PING CHAMBER OF COMMERCE SECONDARY SCHOOL
HOLY FAMILY CANOSSIAN COLLEGE

HOLY TRINITY COLLEGE

HOMANTIN GOVERNMENT SECONDARY SCHOOL

HON WAH MIDDLE SCHOOL

HONG KONG SAM YUK SECONDARY SCHOOL

HONG KONG TANG KING PO COLLEGE

HOTUNG SECONDARY SCHOOL

IMMANUEL LUTHERAN COLLEGE

JOCKEY CLUB GOVERNMENT SCHOOL
KIANGSU-CHEKIANG COLLEGE (SHATIN)

KING LING COLLEGE

KING’S COLLEGE

KIT SAM LAM BING YIM SECONDARY SCHOOL

KWUN TONG MARYKNOLL COLLEGE

KWUN TONG GOVERNMENT SECONDARY SCHOOL

LA SALLE COLLEGE

LAM TAI FAI COLLEGE

LAW TING PONG SECONDARY SCHOOL

LEE KAU YAN MEMORIAL SCHOOL

LEUNG SHEK CHEE COLLEGE

LI PO CHUN UNITED WORLD COLLEGE OF HONG KONG
LIONS COLLEGE

LOK SIN TONG YOUNG KO HSIAO LIN SECONDARY SCHOOL
LUI CHEUNG KWONG LUTHERAN COLLEGE

MA ON SHAN TSUNG TSIN SECONDARY SCHOOL
MADAM LAU KAM LUNG SECONDARY SCHOOL OF MFBM
MARYKNOLL CONVENT SCHOOL (SECONDARY SECTION)

MEMBER SCHOOLS
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MARYMOUNT SECONDARY SCHOOL

METHODIST COLLEGE

MUNSANG COLLEGE

N.T.H.Y.K. TAI PO DISTRICT SECONDARY SCHOOL
NING PO COLLEGE

NING PO NO.2 COLLEGE

NOTRE DAME COLLEGE

OUR LADY OF THE ROSARY COLLEGE
PENTECOSTAL LAM HON KWONG SCHOOL

PLK CELINE HO YAM TONG COLLEGE

PLK CENTENARY LI SHIU CHUNG MEMORIAL COLLEGE
PLK' NO.1 W. H. CHEUNG COLLEGE

PLK TANG YUK TIEN COLLEGE

PLK YAO LING SUN COLLEGE

POOI TO MIDDLE SCHOOL

POPE PAUL VI COLLEGE

PUI CHING MIDDLE SCHOOL

PUI KIU COLLEGE

QUEEN'S COLLEGE

RAIMONDI COLLEGE

SKH BISHOP MOK SAU TSENG SECONDARY SCHOOL
S.K.H. LAM KAU MOW SECONDARY SCHOOL
S.K.H. LI PING SECONDARY SCHOOL

S.K.H. TSANG SHIU TIM SECONDARY SCHOOL
SACRED HEART CANOSSIAN COLLEGE

SALESIAN ENGLISH SCHOOL

SHATIN COLLEGE

SHATIN GOVERNMENT SECONDARY SCHOOL
SHATIN TSUNG TSIN SECONDARY SCHOOL

SHUN TAK FRATERNAL ASSOCIATION YUNG YAU COLLEGE
SING YIN SECONDARY SCHOOL

SMKMCF MA KO PAN MEMORIAL COLLEGE

SOUTH TUEN MUN GOVERNMENT SECONDARY SCHOOL
ST. BONAVENTURE COLLEGE AND HIGH SCHOOL
ST. CATHARINE’S SCHOOL FOR GIRLS, KWUN TONG
ST. FRANCIS’ CANOSSIAN COLLEGE

ST. FRANCIS XAVIER’'S COLLEGE

ST. FRANCIS XAVIER’S SCHOOL, TSUEN WAN

ST. JOAN OF ARC SECONDARY SCHOOL

ST. JOSEPH'S ANGLO-CHINESE SCHOOL

ST. JOSEPH’'S COLLEGE

ST. LOUIS SCHOOL

ST. MARK’'S SCHOOL

ST. MARY’S CANOSSIAN COLLEGE

ST. PAUL'S CO-EDUCATIONAL COLLEGE

ST. PAUL'S COLLEGE

ST. PAUL'S CONVENT SCHOOL

ST. PAUL'S SCHOOL (LAM TIN)

ST. PAUL'S SECONDARY SCHOOL

ST. ROSE OF LIMA'S COLLEGE

ST. STEPHEN'S COLLEGE

ST. STEPHEN'S GIRLS’ COLLEGE

ST. TERESA SECONDARY SCHOOL

STEWARDS POOI KEI COLLEGE

TACK CHING GIRLS’ SECONDARY SCHOOL

TSUEN WAN GOVERNMENT SECONDARY SCHOOL
TAI PO SAM YUK SECONDARY SCHOOL

TOI SHAN ASSOCIATION COLLEGE

THE Y.W.C.A. HIOE TJO YOENG COLLEGE

TRUE LIGHT GIRLS’ COLLEGE

TRUE LIGHT MIDDLE SCHOOL OF HONG KONG
TSANG PIK SHAN SECONDARY SCHOOL

TSUEN WAN PUBLIC HO CHUEN YIU MEMORIAL COLLEGE
TSUNG TSIN COLLEGE

TUNG CHUNG CATHOLIC SECONDARY SCHOOL
TWGHS LO KON TING MEMORIAL COLLEGE
TWGHS SUN HOI DIRECTORS’ COLLEGE

TWGHS WONG FUT NAM COLLEGE

WAYING COLLEGE

WAH YAN COLLEGE, HONG KONG

WAH YAN COLLEGE, KOWLOON

WEST ISLAND SCHOOL

YCH LAW CHAN CHOR SI COLLEGE

YCH LAN CHI PAT MEMORIAL SECONDARY SCHOOL
YEW CHUNG INTERNATIONAL SCHOOL

YING WA GIRLS’ SCHOOL

YLPMSAA TANG SIU TONG SECONDARY SCHOOL
YUEN LONG PUBLIC SECONDARY SCHOOL
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STO01 Science Theatre

STO01 Science Theatre

SB01 Game Booth

SB02 Souvenir Booth

SBO03 Bulletin Board

SB04 Photo Booth

EBO1 Innovation and Technology
Commission

EBO2 Caritas Lok Yi School

EBO3 Hng Kong Red Cross
John F. Kennedy Centre
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VOTING
METHOD

You can now take part in deciding the
Most Popular Booth as well as the Best
Presenter by voting for the one that you

PNRIBOREEHRDEORARREN
BE DREHARBRANSEENIS
AELED |

appreciate the most! Your vote is no doubt
a token of gratitude for the hard work of all
our Project Holders.

Voting Procedures:

1. Write down your English full name (as shown
in the identity document) on the voting sheet.

2. Mark down the number (/ name) of your
favourite booth and presenter.

3. Hand in the voting sheet to the Main Booth.
*Please be noted that you need to show the
required document of identification when voting

to prevent situations of repeated voting and thus
ensure the fairness of the vote.

Thank you for your participation!

/OTING METHOD

1 EER LR FRXER
FEB D RANHFTBRER—2) -

kxE’J*%FXE%ﬂA@EE’JFﬁ
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City University of Hong Kong

Category: Physics

Person in charge:

Jingyi Fan
Bangyao Wu

Teacher Advisor:
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Solid-State Hybrid

Quantum

Systems: Cavity Quantum
Electrodynamics with Macroscopic

Spin Ensembles

The hybrid quantum system consists
of a superconductin g microwave
cavity coupled to an ensemble of
electron spins hosted by nitrogen-
vacancy centers in diamond.

The experiment will be conducted in
a dilution refrigerator to cool down to
very low temperatures, typically below
25mK. A diamond crystal was placed
on top of a planar cavity resonator.
The magnetic fields were applied using
Helmholtz coil cages. The system will
be then measured in transmission
using a vector network analyzer.

The main purpose of the experiments
is to demonstrate the coherent
coupling between cavity photons and
electron spins. This experiment also
gave us insights into the concept of
rhythm." A stable and coherent field
is required for the quantum system
to perform its operations, which can
be considered a vital “rhythm” in the
system. These quantum memories,
realized by cavity-spin ensemble
systems, can store information for
extended periods, leading to advances
in communication, computation, and
simulation.

Overall, this experiment contributes to
the understanding and development
of hybrid solid-state quantum systems,
which have the potenyial to advance
quantum technology.
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Lo 4 2 O] [ 53 72 Al B R - FE SN
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Immunotherapy has been gaining
popularity in treating cancer patient
in this decades, examples like
CAR-T has been proved efficient in
treating liquid cancer. However, when
applied to solid tumour, there is a
significant decrease in its efficacy
owing to the presence of Tumour
Micro-Environment (TME). Acting
as a physical barrier TME prevents
macrophages from reaching the solid
tumour. Moreover, M2-like phenotype
tumour-associated macrophages
(TAMs) in TME would promote
tumor growth, invasion, and leads to
immunosuppression of T cells/ CAR-T
cells.

To tackle such technical barrier, our
igem team this year has planned to
work on immunotherapy treatment for
solid tumour from two approaches,
using HepG2 as the model cell line.

1. Delivery of RNP targeting SIRP-a
through lipofection

Solid tumour were known to express
CDA47 on its surface to manipulate
SIRPa-CD47 pathway, allowing them
to circumvent being targeted by
phagocytosis. Through assembling
Cas9 protein and gRNAs targeting
SIRP-a domain into Ribonucleoprotein
(RNP), we could achieve site-specific
cleavage and thus disabling the CD47-
SIRPa axis and enhance effciency of
phagocytosis.

CAR-MA

2. Delivery of CAR using self-replicating
RNA (srRNA/ saRNA) or piggy-bac as
a vector

Being a low cost vector that can be
simply manufactured, srRNA was opted
to carry our designed chimeric antigen
receptor (CAR) targeting GPC3 into
macrophages. Using ribosomes in host
cell, the srRNA can be quickly amplified
and translated without genomic
integration, rendering it a safer and
more efficient vector when compared
to traditional viral vector. As for the
CAR construct, besides enhancing
phagocytosis, the 3rd generation
CAR will also possess the ability to
induce expression of polarising factors
like IFN-gamma to transform M2
state macrophage back to M1 state.
A suicidal switch that automatically
degrades the CAR if it was wrongly
presented is also incorporated into the
CAR construct. Besides srRNA, the
piggy-bac approach might be adopted,
which allows us to incorporate the CAR
sequence into the genome of the host
cell.

Category:
Synthetic Biology

Person in charge:
Polly Zhou

Sze Tsz Yan
Geng Yirong

Lam Wing Hei
Chiu San Bo

Teacher Advisor:

Dr SUGIMURA,
Rio Ryohichi
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Fan Xiaojing Nicholas
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Teacher Advisor:
Mr.Chen Zhanjiang
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Use of alternative energy sources

more efficiently to
sustainably

grow crops

Urban farming is part of Singapore's
plan to increase its food security,
with the plan of producing 30 percent
of the food the country consumes
by 2030. With the scarcity of land in
Singapore, only 1% of its land is used/
Allocated land used for farming is thus
only standing at 1%. Hence, the need
to ‘grow more with less’ is of great
significance and interest to Singapore.
The Singapore government hopes to
leverage technology to create multi-
story LED-powered vegetable farms
which can produce up to 10 to 15
times more output vegetables than
conventional farms.

During the period of Covid-19
restrictions, urban farming among
Singaporeans picked up. Participation
in urban agriculture may also
contribute to positive mental health
and brings with it the benefits of
physical activities. Hydroponics
farming is widely adapted in Singapore
and a natural energy source for
Singapore that can be easily tapped
is solar power. Our research will
attempt s to dive deeper into the
‘Use of alternativenatural energy
sources more efficiently to grow crops
sustainably’.

The research aims to study the
feasibility of the integration of using
solar power to power sensors which
helps to create the ideal farming
conditions for optimum crop production.
With temperature being a key factor
in determining the growth of crops,
sensors could be deployed with the
help of microcontrollers to activate a
low-cost misting function as a form
of ambient temperature regulator.
The closed system of solar panels,
sensors and microcontrollers allows
us to harness the abundance of solar
energy and reduce our dependence
on electricity from the grid. This would
be critical for Singapore’s climate in
the months of April to June where
the country experiences a surge in
temperature.

The research project is targeted to be
carried out from the period May — July
2023. The variables, conditions and
data to be collected are is summarised
below.

Variables to test

Variant 1: Misting to occur at every
1/2/3/4-hour interval

Variant 2: Misting to occur only when
ambient temperature reaches a certain
point

Data to be collected

1. Temperature tracking at regular
intervals over the entire growth period
of the vegetation.

2. Humidity of ambient surrounding

3. pH of the water used for irrigation

4. Conductivity of the water used for
irrigation



Study of tones characteristics in
Thai, Chinese language and some
animal sounds using

Fast Fourier Transform SFFTZ

The Thai and Chinese languages are
tonal languages. Tones are the core
of the language. Tones distinguish the
meaning of one word from another.
Thai and Chinese languages are two
of the languages that use tones for
communication of information. Thai
language uses consonant sound
symbols to indicate how the words
should be pronounced correctly.
Otherwise, we cannot understand the
meaning of the words if they have the
same tones but different symbols or
characters. To speak Thai or Chinese
correctly in terms of meaning the tones
of the words must be pronounced
correctly. This research work was to
study the tone characteristics of Thai
and Chinese languages using Fast
Fourier Transform (FFT) to analyze
the frequency patterns of the 5 tones
in Thai language and 4 tones in
Chinese language. Apart from the
tone characteristics of these language,
some animal sounds were also studied
using FFT to obtain sound spectra of
animal of several kinds.

Software Audio tools on a mobile
phone from Studio Six Digital, U.S.A.
to analyze the audio signals was
used. FFT, or Fast Fourier Transform
takes a time-varying input signal
and transforms it into a frequency
spectrum. The FFT algorithm is a
mathematical procedure that breaks
a signal into frequency bins. Each
bin is the same size in Hertz. The
voice signals of the various tones are
recorded and analyzed by FFT.

The results of FFT analyzer are shown
in the figure. The voices of different
persons (male or female) will give
different frequency spectrum band.
But the patterns of voice spectrum
are the same only the variations of
the frequency set. The figure shows a
typical set of voice spectrum of the five
tones.

Each syllable is pronounced with
one of five distinct tones — Mid, Low,
Falling, High and Rising. The middle
tone starts at a middle pitch level of
about 113 Hz (typically). The low tone
starts low about 93 Hz. The falling tone
starts high and falls to a low pitch, from
128 Hz to 88 Hz. The high tone rises at
138 Hz. The rising tone starts at low-
level and gradually rises from 91 Hz to
145 Hz. Figure shows a more technical
analysis of the pitch (frequency) of
over time. There are 5 tones in Thai
language. But there are only 4 tones in
Chinese Language: Mid, Low, Falling,
and Rising.

From experimental measurements of
the sound spectrum of animals, it was
found that each animal species such
as mammal amphibians aquatic and
birds give obviously different sound
spectrum. Some animal sounds are
compared between real animal sounds
and fake animal sounds using a paper
cup and string to generate sound
imitating the real sound of that animal.

Therefore, when comparing the sound
spectra of animals such as geckos,
cats, and hens, it was found that all 3
species had different sound spectra.
But when comparing all three types of
fake sounds with the real ones, it was
found that the fake sound from the
paper cup had a sound spectrum like
sound from the real animals.

Ysoy suri

Category:
Applied Science

Person in charge:
Isika Rodcharoen
Ratanakorn Jindapol

Teacher Advisor:
Miss Sitanun Pumkaew
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Applied Science

Person in charge:
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Mr.Gopal Chetty Yugaratna

Teacher Advisor:
Ms. Kona Malin
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SWIPE AND DRIVE

The traffic accident rates are high in
almost all countries. Reckless driving
is the primary cause of the alarming
increase in the statistics of road
accidents all over the world. Especially
teenagers can be referred to here, as
they are highly influenced by the social
and developmental status of different
countries.

Teenagers are often known for their
recklessness. When teen drivers hit
the roads, they don't always know to
do the right thing. Moreover, lack of
experience in cautious driving ends up
in fatal accidents.

Identification of these factors is an
essential task in prioritising safety
treatment programs, so that proper
planning, organizing, execution and
efficient budgeting of the same can
be implemented. Collection of road
accident data of around forty one
countries helped us in creating this
project.

We have worked on this project to
make people understand the possibility
of hindering the careless drivers from
taking vehicles onto the roads. The
project 'Swipe and Drive' also enables
the generation of responsibility in
teenagers as well as their parents who
tend to consciously look into the need
of their children To abide by all the
requirements, to be rightful road users.



Effect of emotional stability and
awareness in an interactive sensory
environment for students with
intellectual disabilities

Multi-Sensory Environments are
relaxing spaces that help reduce
agitation and anxiety, but they can
also engage and delight the user,
stimulate reactions and encourage
communication (Snoezelen, 2023).
Sensory room is widely used in special
education in Hong Kong. Caritas Lok
Yi School has completed an action
research study on the "Learning
Outcomes of Students with Intellectual
Disabilities in the Sensory Room" in
2022. 14 students aged from 6 to 18
with severe intellectual disability (SID)
or moderate intellectual disabilities
(MOID) having multiple medical
conditions were involved. All subjects
attended individual sessions once per
week for 8 weeks. Results showed
that students had improvement
when learning in an interactive
sensory environment in the aspects
of motor, sensory response and
emotional control. In this exhibition,
the team applied the visual and
auditory stimulations mainly used in
the sensory room to show how an
immersive sensory environment could
impact on emotion and awareness.

Autistic Spectrum Disorder (ASD) and
visual impairment such as cortical
visual impairment

(CVI) are common diagnoses in
children with SID or MOID. Children
with ASD might be hypersensitive to
surrounding stimulations, affecting
their emotion, while people with CVI
are more sensitive to certain colours.
Equipment in the sensory room can
be controlled by the user and change
to a preferable colour and a suitable
level of stimulations, in turn helping
students with ASD calm down or
facilitate the awareness of students
with visual impairment.

By experiencing the immersive
environment of a sensory room
with different visual and auditory
stimulations through 360° video,
participants can explore how students
with intellectual disabilities learn in a
sensory room. They can also enjoy
those calming light effect and rhythm of
the natures for stress relief.
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Category:
Interactive Sensory
Environment

Person in charge:
Ms Ho Wing Yan

Teacher Advisor:
Principal Mok Oi Ling
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Category:
Applied Science

Person in Charge:
Lee Chung Man

Teacher Advisor:
Ou Yang Wie Yeh

Our staff have been working
as a trans-disciplinary team to
initiate a project “Facilitating
Students’ Motivation and
Skills Internalization by using
Rhythmical Intention, Music
and Visual Stimulation” and the
details of the rationale are as
follows:

1. Music and memory

Students remember what they
have learnt (knowledge and
skills) by applying what they
have learnt repeatedly or linking
up newly learnt information with
their previous knowledge or
experiences. Therefore, songs
with music rhythm and melodies
that are easy to remember, and
lyrics with repeatedly contents or

INTRODUCTION OF PROJECTS

Facilitating Students’ Motivation
and Skills Internalization by using
Rhythmical Intention, Music and

Visual Stimulation

2. Music and emotions:

Recently, functional neuroimaging
discovered that music can effectively
regulate the part of the brain
responsible for emotions. Different
combinations of rhythms, speeds,
tones, and melodies in music can
arouse different emotions. Songs can
help build a relaxing and happy mood
for students and improve learning
efficiency.

3. Music and muscle development:
Listening to the songs or watching the
videos would motivate the students
to do the actions or movements by
following the lyrics or images. The
lyrics and animations are specially
designed for our students. Lyrics are
written by breaking movements or
tasks down into simple and straight
forward steps with elements of basic
motor patterns ( EAE){E/&E T ) under
Conductive Education, with special
sentence structure starting with ‘I’ and
use of rhythmical intention. Combined
with animation providing information
on body positions and joint motions to
pay attention to with suitable tempo,
students can practise desirable
movement patterns systematically and
build up muscle memory to improve
range of motions, muscle strength and
coordination for functional tasks.

We believe that this project would help
our students develop positive attitude
and sense of self-discipline as well
as acquire the self-caring and social
skills, especially at their early age.
It would definitely lead them to be
more independent and engaged in an
inclusive society.
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UltraWh@060Ilchair
RO R Bk

Designed to enhance accessibility
for the disabled, UltraWh66Ichair is
a voice-commanded wheelchair with
object detection and centre of gravity
(COG) adjusting system.

The wheelchair is equipped with an
ultrasonic sensor that detects objects
within 1.5 m; a sound warning will be
emitted at this distance. If an object is
within 1 m, the wheelchair decelerates
to rest to prevent collisions. Also, a
speedometer measures the speed of
the wheelchair. Sound will be emitted
only if its speed exceeds the average
walking speed to prevent false alarms.

Additionally, the COG adjusting
system, consisting of a metal ball, a
conveyor belt and electromagnets,
are placed under the seat in a
chamber. The accelerometer detects
the inclination of the road, which
determines the degree of shifting of
the COG. The conveyor belt transports
the ball towards the corresponding
electromagnet to be attracted. The
COG moves forward when ascending
slopes and backwards when
descending. This keeps the line of
weight within the region between the
point of contact of the front and rear
wheels to prevent toppling; users can
access slopes of larger inclination
without leaning forward and backward.
Furthermore, the wheelchair is
voice-activated. A wireless noise-
cancelling microphone receives
verbal orders, which the voice
recognition system converts into
signals, controlling the movement
of the wheelchair. This enhances
the autonomy of users with upper
limb disabilities and facilitates multi-
tasking including reading maps or
making phone calls.

With UltraWh66lchair, users' pace of
life is maintained while ensuring their
safety.
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E.G.O,, Electricity

Generator Omni

E.G.0., 2 U EH

Electricity Generator Omni, for short
E.G.O., is an electricity generator but
has the feature of being universal.

Recently, both our lives and our
Mother Nature are losing their natural
rhythm. Statistics show that about 25%
of Hong Kong citizens lack of physical
activities, resulting in numerous
negative health effects. On the other
hand, climate change leading by global
warming is worsening. Reduction of
greenhouse gases production should
act at once.

In order to restore the healthy rhythm
to both our lives and nature, we try
to create an electricity generator
that can be attached to non-polluting
transportations such as bicycles, roller
blades or scooters. The electricity
generated will be used in charging
users’ mobile devices. We hope that
it can provide incentive for users to
perform more physical activities in
their daily lives, even when they are
commuting.

To make it more attractive, users can
customize the appearance according
to their personal style and individuality.
The design can be changed by the
user at anytime according to their
favour. We hope that E.G.O. not only
can help reducing carbon emission,
but also as a sign of being stylish.

Electricity Generator Omni, fifH E.G.O.,
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HydraBump
SHE

Does a speed bump make you
uncomfortable when you are driving
a vehicle? Our redesigned speed
bump features a hydraulic and water
filtration system. It is more user-
friendly for drivers as the car moves
slowly to prevent itself from lifting .The
HydraBump efficiently uses the weight
of the car to filter when vehicle passes
through it. The hydraulic damper is
comprised of a hydraulic fluid, a piston,
a damping valve and an oil seal.
When the speed bump is compressed
quickly, the shock absorber is
pressurized, and the damping force
increases correspondingly .Through
this mechanism, the shock absorber
stands firm and makes the car wobble
to warn drivers to slow down. On the
contrary, when the shock absorber
is compressed , it relaxes and the
damping force decreases. This
process lowers the speed bump and
it presses close to the ground. This
reduces the vibration of vehicles. A
water pump directs the flow of water
to the filter system for watering.
The pressure generated by the car
compresses the pump ,and allows
the system to filter wastewater. This
physical filter uses filter media such as
sand and rocks to remove impurities in
wastewater.

Finally, the water is passed through
the power generator. An electric
generator is installed to generate
a small amount of electricity for
lighting. The high speed of water can
turn the blade to produce electricity.
HydraBump can improve the rhythm of
the road and transportation. Apart from
that, it saves water resources, relieves
the pressure of sewage treatment and
power usage.
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SUNRISE
H it

The sunrise alarm clock is a device
that uses light to help people wake up.
When light enters our retina, it affects
the pineal gland in the brain through
neural transmission, thereby affecting
the secretion of hormones. Adequate
light can cause the brain to secrete
serotonin, making people energetic
and cheerful. However, a lack of
sunlight directly leads to insufficient
secretion of melatonin, affecting sleep,
and thereby affecting the body's
physiological rhythm and mental state.

The sunrise alarm clock simulates
the lighting effect of sunlight, allowing
people to wake up naturally. In
addition, for groups that often work at
night or people with irregular day and
night schedules, the sunrise alarm
clock can help them maintain a normal
circadian rhythm, thereby improving
their quality of life and health status.
When people have a regular biological
clock, their bodies can better adapt
to different environments and
rhythms, thereby improving the body's
adaptability and resistance.

Using a sunrise alarm clock is very
simple. Just place the alarm clock
next to the bed, set the time, and
face the light towards your face.
When the time comes, the sunrise
alarm clock will automatically start
and gradually increase the intensity
of the light, allowing you to naturally
wake up from sleep. Compared with
traditional alarm clocks, sunrise alarm
clocks can reduce the sudden loud
noise stimulation to the body, and can
better simulate the effect of natural
light, helping people to get up more
comfortably.
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Pianotricity

Pianotricity: Electricity Generation
from Playing the Piano

Pianotricity harnesses energy from
playing piano keys to efficiently
generate usable electricity via
strategically positioned piezoelectric
generators. Piezoelectric elements are
firmly attached beneath piano keys
and wired to charging cables through
converters. When keys are pressed,
piezoelectric materials convert the
mechanical strain into electric current
that accumulates to efficiently charge
mobile devices.

Goals of the project include providing
a sustainable and environmentally
friendly alternative electricity source
by utilizing a common hobby.
Encouraging regular piano playing
also aims to reduce phone addiction
while simultaneously giving pianists
an additional incentive. Piezoelectric
theory is applied by appropriately
combining various materials and
following proper construction
procedures to optimise energy
conversion. An inexpensive practice
piano is initially utilized as a cost-
effective prototype.

The prototype consists of a practice
piano, several piezoelectric disks of
varying sizes, copper wire, welding
equipment, charging cables and
convertors. The positive terminals
from all piezoelectric elements are
connected to one copper wire and the
negative terminals are joined together
by another copper wire. The copper
wires are then wired to a charging
cable converter. When piano keys are
pressed during play, the accumulated
electrical energy generated by the
piezoelectric elements flows through
the circuit to effectively charge
devices.

This project demonstrates an ingenious
technique for harnessing wasted
mechanical energy from a common
but enjoyable activity to generate
usable and sustainable electricity while
simultaneously promoting a beneficial
hobby that can improve people's lives
through music.
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SHining Angel
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“S”aying comforting words to “H”eal
“Individuals’ soul, “SHIning Angel”
is an Angel to all of us, designed to
regulate individuals’ pace and rhythm
of life.

“SHIning Angel” is incorporated with
different sensors and speakers.
People are often too busy to have a
break for meal or a long-deserved
rest. “SHIning Angel” can detect
users’ lifestyle status and give suitable
reminders to draw users’ attention to
take good care of their well beings.
Elderly without relatives around may
have some recorded warm reminders
from beloved ones, to remind them to
take pills or have enough clothing to
stay warm when necessary. Moreover,
“SHIning Angel” can respond
according to individuals’ mood and
give comforting words to ease their
minds.

“SHIning Angel” is tailored-made to
individuals’ needs. Individuals can
choose their own Angel and the
settings required. Thus, every “SHIning
Angel” is unique.

Through possessing “SHIning Angel”,
we hope people can embrace a
happier and healthier lifestyle, in a
good mood to shine in every walk of
life.
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antibacterial film

Our project presents an eco-friendly
way to synthesize silver nanoparticles
in aqueous medium, using two natural
biodegradable polymers (alginate and
chitosan) as the reducing agent and
the stabilizing agent.

Alginate (a polyanion) can form cross-
links with chitosan (a polycation) to
produce a polyelectrolyte complex
(PEC) to hold the silver nanoparticles.
After the PEC suspension is
evaporated naturally to dryness, a
stable water-insoluble film is formed.

We have carried out a series of fair
tests to study the optimal conditions
for this synthesis. The experimental
results suggest that the optimal
temperature is 90°C , the optimal silver
ion concentration is 0.01M and the
optimal alginate concentration is 0.2%.

The silver-nanoparticle film made
under such conditions has a
satisfactory shelf life, and is found to
have significant antibacterial activity
against E. coli bacteria by agar
diffusion method. Besides, the film is
tested to be water-insoluble, water-
resistant and sufficiently tough.

Therefore, we believe that the silver-
nanoparticle film of our design
can effectively be applied in food
packaging and wrapping of medical
devices. With further studies
and improvement, the film may
contribute to some applications in
biotechnological and biomedical fields.

Furthermore, to manufacture the silver-
nanoparticle film in a sustainable way,
we propose the government may
consider the possibility of sorting and
extracting the major raw materials,
alginate and chitosan, from the kitchen
waste.
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Emulsifying petroleum
with the natural surfactant -

coco-glucoside

Everything exists within nature, and
there is a rhythm to it that contributes
to its beauty and the order of the
world. Nature is an awe-inspiring
presence for human beings, but its
balance is gradually being disrupted
by destructive human activities. This
investigation aims to address the
prevalent oil spill problem through eco-
friendly approaches to help restore
the natural rhythm and improve the
ecosystem.

Typical methods used to solve an oil
spill problem include using barriers or
booms to contain the spill or burning
the petroleum. While these methods
are proven effective, their largest
drawback is that they can produce
other contaminants at the same
time. To address this problem, the
investigation is taking an approach
that involves emulsifying oil spills by
using biodegradable and more natural
materials than those currently in use.

Emulsifying petroleum allows the
oil spill to undergo biodegradation
more efficiently in the aid of bacteria
in the sea. Aligned with the goal of
the investigation, coco-glucoside
was selected as the research target
due to its natural properties. As the
investigation progresses, experiments
were conducted to examine the
effectiveness of the product resulting
from the chemical reactions of mixing
and heating coconut oil, ethanoic
acid, and glucose. The coco-glucoside
obtained from the experiments showed
effectiveness in emulsifying oil.

However, the cost is relatively high. In
order to produce coco-glucoside with
a more effective emulsifying effect in
an economical and eco-friendly way,
further research and investigation are
necessary in the future.

ESEVERENE  KBRMTAHESR
BE - BEBSAERES (I : TR
W) BIR T RERNER - M&L -
ABREERER - AMRAREEBS
KB - BEAEMBERMBSHEABIA
® o HETERRSR NEABREERER -
RSB BNEEZRNIEEH -
S HHENANES H A0 - BEARIELE TSR DT
BAREBDAASRA - FHFRATEIN
ZELHMTR - B - AHFRAER
AR TTABRASEE

EmANAXAR N EE SR &AM
£ @8 LEENMEREEAIRMRT
ETEMRER - BORRNEEMEINR
REE  AMABEHEFERMAEER -
EHFhm - REE - RS - WHETS
mANEL - FmAEERBEAE(C T E
TEERE - EE(EEVIPHE - &8
AEE - NEBEREmBEF(ERHE - B
IO R - AEMBELURAR - BTG A
RBS A -

HAREMABINN B AABEHNRS -
HETMNERRNAEUEBEENBNY
WM RIRIFILEm - EEMEEERESH
SRR -



Aromatic room

Due to the dirty environment and the
quite significant unpleasant odour in
public restrooms, many people have
a very bad impression on them. The
gross odour often makes people
uncomfortable and hence avoid using
public restrooms. As a result, people
tend to hold their urine until a toilet
with an acceptable sanitation level is
found, rather than using the restrooms
where awful smell constantly evolves.
This may possibly lead to the
disruption of their excretion rhythm,
which is already known to have
various negative effects on people’s
physical health, such as urinary tract
infection, bladder stretching, kidney
stones, etc. Hence, they may have
a poorer life quality and lower life
expectancy.

In order to alleviate the disgusting
odour, we aimed at reducing the
ammonia formed by the hydrolysis
of urea from the urine left in toilets
after urination, which is the major
source of the irritating smell in most
restrooms. This is achieved by
reacting sodium hydrogencarbonate
and citric acid to absorb heat and
to lower the temperature, so as to
inactivate urease and other bacteria
which catalyses the above hydrolysis
reaction, and to inhibit the formation of
unpleasant odour. Meanwhile, some
other perfumes are also installed
nearby to cover the minor amount of
already existing smell and provide
people with a more comfortable
aromatic environment.

Hopefully, people would be more
willing to use the clean and tidy
public restrooms whenever they need
to, without the necessity of giving
way to our mental requirements with
the price of physical suffering.
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Canvas shoes first appeared in the UK
in 1861. In Hong Kong, we have given
our canvas shoes a very Hong Kong
name - "rice fish".

Our products are sold to middle-
aged and elderly people. In the 80s
and 90s, rice fish was the designated
sneaker for physical education classes
in primary and secondary schools at
that time. "Rice fish" is full of childhood
memories for them, a mark of youth.
Through this project, we hope that
this group of middle-aged people will
regain their sense of youth and regain
their own rhythm.

By analyzing the morphology and
material of the sole of rice fish, we
proposed an improvement using UV
photosensitive powder and GPS
as an improvement plan. Using UV
photosensitive powder to make the
shoe changing color under sufficient
ultraviolet rays to prompt the user to
take sun protection measures to avoid
sunburn.

In addition, we added GPS function
to the rice fish, which can avoid the
elderly with dementia from going
missing, so that the family can know
the location of the elderly in real
time. In addition, we also studied the
waterproof performance and made
some waterproof coating design
suggestions. When the rice fish
sneakers are waterproof, we can wear
this pair of rice fish with peace of mind
whether it is rainy or humid.

MmERFERBR 1861 FLIR - R
BREREATIARBETE  AB55E
DRI AERR - MEBBENHEAR
EBARIDEITE - MHNENETE -
MRS N FAREES -

mEEE  RMANMERT 7 —ER
BAEERBNBZFT— "HAMR. - K
MERNBEERZZETEFA - \NL+
£ "AER, RERPNBLES
RIEEFENEDE - "BIRE ., B
PMEmEREEFRIE - 25FMIH -
HMFEBBUFELSEIPFALKE
SENRE  ERERMMNESHE -

BB Y AR ERNFZETMRIE
ToMr - BE 7 —RRAA UV Bt K
EREVRRERIRITE - AUV
BUOtH)  BETERANEIMITES
PR AEFEH R - LIRS -

55 HMEBRBPMAZIKE U Z
#mINEE - IR R RERMEBENZ
ARER  BRATULUEBBHNEZEAR
PRERNE - IESh - MBI FR 7K
HEE - WiRL 7 —LEPIKEERETEE -
ERMARESHEBEBRKER - #im T
RABZIMRNKSR - FAEEERLL
FEGELEAHMA -



Intelligent Zen Mattress (I1ZM)

Sleeping is a crucial part of human life.
It is estimated that a person spends
about 26 years sleeping in their life.
Yet, people suffer from great pressure
due to the swift living pace nowadays,
leading to poor sleeping quality.

Named Intelligent Zen Mattress
(IZM), the device aims to make users
have a better sleeping quality by a
combined effect of sound, aroma and
temperature, creating a ‘world’ that is
anxiety-free.

Heart rate corresponds to sleep
stages, with shallower stages yielding
higher temperatures and deeper
stages lower ones. Sensors can
measure heart rate, sending data
to an Arduino that adjusts current,
controlling the switches.

Our brain produces theta waves in
the light sleep stage and delta waves
in the deep sleep stage. By hearing
binaural beats with these frequencies,
our brain can synchronize its dominant
brainwave frequency with that of the
external stimulus. Hence, it makes a
person enter these stages of sleep
easier and faster.

Chemical smells can have a powerful
effect on our sleep quality by triggering
specific responses in our brain and
body. Certain smells, such as lavender,
have been shown to be particularly
effective in promoting relaxation,
reducing stress, and improving sleep
quality.

Temperature is also a big factor in
sleeping. 14 degrees Celsius provided
by our water circulation in the
mattress will be the best temperature
for sleeping since your brain can be
stimulated and give a response of
slowing down the body mechanism,
and as a result, you can take a good
rest.
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CantoGeM
EfRIRENR

The name of our product is
‘CantoGeM’. By generating (hence
“Ge”) songs that match the lyrics, we
hope that our product can help users
utilize music (hence “M”) to enhance
their memory and work efficiency.
Meanwhile, Cantonese (hence"Canto”)
and its derived culture can be
promoted.

The idea for our product came from
our difficulties in memorizing text
during studying. Inspired by one of our
chemistry teachers, who combined
music withacademic content to help
students with memorizing information,
we designed this product, hoping to
make memorization easier.

Our product analyzes the melody-
tone of the lyrics inputted by the
user, generating a corresponding
singable melody with the help of
Artificial Intelligence. Users can sing
along with the lyrics, linking music
and words. This consolidates memory
through musical mnemonics, and
additionally shortens the required
time for memorization, relieving
the user’s stress. It can also be
used by songmakers to prototype
a working melody as it generates a
downloadable midi file, a common
music instruction system used by
digital audio workstations.

Our model is trained based on the
Cantonese 9-tone system, showing
off what makes it so special, helping
promote the language as well as
its contribution to a unique musical
culture. We hope that our product
can bring joy to our users’ lives, while
encouraging them to learn more about
the uniqueness of their culture.
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During the COVID-19 pandemic in
the past few years, the usage of
rapid antigen test (RAT) has become
part of our daily routine. This leads
to a significant amount of single-
use plastics being disposed of,
which cause serious pollution to the
environment. Therefore we invented
"Re:RATrix" , a reusable RAT device
to address this issue.

"Re:RATrix" is a three-layered RAT
device made of biodegradable
plastics. The first layer is for inserting
test strips to carry out quick test, the
second layer is for storing different
test strips, and the bottom layer is for
storing moisture beads. After each
test. Users simply need to remove
the test strip and disassemble the
first layer for disinfection, the whole
device can then be reused. Users can
also customize the appearance of
the first layer with their own patterns,
or choose our preset designs with
landmarks of Hong Kong which evoke
our collective memories to this city.

In addition, "Re:RATrix" not only is
capable of COVID-19 testing, but
also is applicable for using other test
papers, including those targeted for
diabetes or pregnancy testing. Users
can purchase different combinations
of test strips according to their needs,
which provide more choices and
flexibility to them.

To conclude, "Re:RATrix" is an
environmental-friendly, reusable RAT
device which reduces usage of single-
use plastics to protect our ecosystem
and environment. Other than being
practical, this device also allows
customization and provides flexibility
to users to suit their "rhythm of life"
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Symphonic Fil-ture
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Nowadays most people are under
pressure from the hectic modern
life, and water pollution has become
a serious issue over the decades.
Seeing this, we investigate a device
that can relieve their stress while
purifying sewage water. Our model is
made up of two major parts. One is
the filter column and the other is the
plant music.

The first part, filter column, consists
of five components. They are gravel,
sand, activated charcoal, calcite and
silica-alumina composite. Gravel,
sand, activated charcoal and calcite
are responsible for removing heavy
metals and maintaining the pH
range of the filtered sewage water
around 5-7. For silica-alumina, as
we discovered that Metformin, a
medicine used to treat diabetes, has
actually caused a great impact on the
ecological environment—making fish
‘hermaphrodite’ or sterile, we choose
silica-alumina composite as a layer of
filter to filter it out due to its hydrophilic
and adsorption properties.

After the filtration process, the pH level
of the sewage is regulated to a more
neutral state, which is more suitable
for plants to take up. By collecting
the pH value of sewage before and
after the filtration, we make use of this
change in pH of sewage to conduct
musical variations. Then, the change
in pH is converted to a corresponding
note by a program we designed.
Additionally, the tone of the music will
be harmonious. In this way, people
can relieve their stress by irrigating
the plants and we hope this could
encourage people to slow down their
pace.
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Interweaving Sound and Light:
Focus Enhancement
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"Interweaving Sound and Light:
Focus Enhancement" is a focus
tool designed to improve learning
efficiency. It combines white noise,
brown noise, and multiple colours of
LED lights to create an environment
that promotes learning. The inspiration
for this innovative product came from
a deep consideration of education and
learning, with the aim of addressing
the problem of declining student
concentration in modern times.

In today's society, students face
tremendous learning pressure. To
help them improve learning efficiency,
we have studied various learning
tools and methods. In the process,
we found that white noise, brown
noise, and multiple colours of LED
lights can effectively improve student
concentration.

The working principle of the tool is
that white noise and brown noise can
mask environmental noise, helping
students to concentrate. LED lights
can also adjust students' emotions
and psychological states. For
example, blue light can help improve
concentration, green light can make
people feel calm, and red light can
help enhance attention.

This tool is not only suitable for
learning but also for other situations
that require concentration, such
as writing, reading, working, and
research. It also has volume and
brightness adjustment functions,
allowing users to adjust according to
their own needs.

In summary, " Interweaving Sound
and Light: Focus Enhancement "
effectively assists students in improving
learning efficiency and concentration
by combining white noise, brown noise,
and multiple colours of LED lights.
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Destress - Solving

Stress Problems

through Music

DeStress is an app designed to help
people reduce stress and improve
their work performance through the
use of scientifically validated sounds
and music. The app offers a variety
of pre-categorized audio options that
users can select based on their mood
or activity, such as relaxation, focus,
or sleep. The app's interface is user-
friendly, allowing for easy navigation.
By using DeStress, individuals can
experience the benefits of sound
therapy, including increased relaxation,
improved productivity, and better sleep
quality.
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M-Starchion

The water cycle has long been
one that is imperative to all living
organisms: its rhythm — the regular
repeated pattern of movement
rings with life because water is the
start of life. However, as bustling
developments take place so has
pollution caused severe detriments
on these once peaceful rhythms,
disrupting their natural balance and
cycle causing adverse effects on the
entire ecosystem. Heavy metals from
various sources such as industrial
waste, and accidents within battery
recycling facilities all contribute to this
alarming stumbling block.

On the other hand, radiological
pollution has aroused discussions
that have been heated up recently.
Nuclear wastes can enter waters in
the form of radioactive ions, which are
extremely dangerous to organisms of
all types. These injurious chemicals
contaminate our water cycle and are
particularly hard to treat in aqueous
solutions. They thrust into the once
peaceful rhythm, not only corroding
the wellbeing of organisms in nature
but also that of humans as well.

Herein, we aim to provide a solution
— introducing MStarchion. In our
project, we utilise starch, which is
biodegradable and cheap, being
modified with a chemical called crown
ether. It can successfully “trap” metal
ions, through interactions between
chemical species at a microscopic
level, to form an insoluble solid
complex which can be removed then
treated easily.
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AquaGrhythm

The AgquaGrhythm device is designed
based on the principles of aquaponics,
and it aims at growing ornamental
plants or microgreens, such as micro
broccoli and micro chard. These
plants are of higher nutritional value
per unit mass as compared to typical
vegetables and provide a lively
atmosphere to their surroundings.

The device operates on a water cycle
system that creates a self-sustaining
ecosystem between fish and plants.
Fish manure is utilized as a source
of minerals to promote plant growth
while chemical energy from fish food
and light energy from sunlight support
the growth of fish and photosynthesis
of plants respectively. This creates a
small-scale ecosystem which provides
energy and nutrients for plant growth.

Users can interact with the system by
removing moss from the device and
feeding the fish to maintain the well-
being of the ecosystem. This process
allows them to observe the recurring
changes of molecules in an ecosystem
and gain a better insight into the
working principles of ecosystems
without visiting the countryside.

Moreover, the device could also
address the issues related to the
fast pace of life in Hong Kong by
encouraging people to take breaks
during their daily schedules and
immerse themselves in the minuscule
nature enclosed in this small device.
This device serves not only as an
ecosystem, but also as a companion
that brings peace and joy to life.

The AquaGrhythm device provides
more opportunities for relaxation and
enjoyment, while adding more greenery
to indoor environments in the city. It
raises awareness among citizens about
nature and promotes education related
to ecosystems, as well as encouraging
people to protect them and uphold
sustainable development. Ultimately,
it decorates the city with natural
elements, contributing to a more eco-
friendly future.
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CurTaln - an advanced
remake of curtains

with automation

Beneath the glistening night sky a
silver plate hangs high above. The
stars shine their glamour with the
white moon but alas they are no
match for our bright city lights, glowing
left and right they radiate though
your curtains to you who is about
sleep. Once more the chirping birds
die out as the golden sun sets within
the west, that which takes its place
are roaring engine battling the silent
night. This scene is a daily occurrence
for us who dwell in metropolises,
however as the sands of time flow
away we lose precious hours of sleep
to such sounds, resulting in a reduced
productivity. This phenomenon is one
that must be addressed and hence we
thought of a solution, the CurTaln.

CurTaln is a multipurpose smart curtain
that works together with all kinds of
smart furniture. As one of the most
common household items in the city
it carries the duty of stoping light and
facilitating air circulation, nowadays
we hope to make it both smart and
practical. All one must do is set up the
time you need CurTaln to “awaken”,
just like an alarm clock allowing you
to wake up to sunshine and soothing
music from our speakers. It can also
control the amount of natural light
entering your room, assuring a fresh
day every day.

CurTaln has an endless future, it may
not seem like much but it promises to
improve a long and important problem.
CurTaln, the curtain of tomorrow.
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St H&S

Have you ever experienced feeling
numb and having completely frozen
legs? We invented St H&S to help
you. We are Fung Ching Lam, Cheung
Hong Ching, Leung Hiu Lam and
Pong Wing Yiu of PH22 from Wesley
College.

The name refers to Steps to Health &
Snacks, which is converting steps to
health and delicious snacks. We target
those who have to sit for extended
periods of time, especially in a cool
room. For instance, people who work
from home, office workers, gamers
etc. You can also introduce our
product to the elderly at home so that
they can stretch their legs when they
are enjoying the TV programmes.

Using St H&S is easy. First, you put
our product under your desk. Then, as
you step on the pedals, the electricity
generated opens your personal snack
box, and you can enjoy some treats
that you can personify.

But, what if you don't eat snacks?
Don't worry, you can use the electricity
generated to charge your phone or a
humidifier or a perfume atomizer etc.
The two appliances mentioned above
can relax you and shorten the distance
between you and a healthy life.

In addition, we have an app that you
can input your schedules and how
much water you drank. Besides, it
shows how much exercise you have
done and the energy you've produced.
Resulting in aiding you in reaching
good health.

In conclusion, using St H&S can aid
you in getting healthier and reduce
your carbon footprint. Finally, you can
protect the Earth.
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VegeCallento

Our model Vegecallento takes
inspiration from vegetables and
calligraphy. Researches has shown
that practicing calligraphy helps
improve mental wellness since it
requires people to focus solely on
their strokes to write well. Besides,
vegetable scraps are produced
everyday in Hong Kong households
and hence could be obtained easily.
Therefore, the two seemingly
unrelated nouns are linked together by
means of constructing an ink machine
and a paper making machine using
vegetables as the raw material in
the hope of slowing down the hectic
lifestyle of Hong Kongers. We hope
through enabling people to practice
calligraphy with tools produced from
the handy materials in the household
would restore their disrupted rhythm of
life.

First and foremost, our ink machine is
a modified blender which allows users
to produce their own ink for practicing
calligraphy from vegetable scraps at
home with ease. The natural pigments
in vegetable scraps are extracted by
crushing them which destroys the
cellulose cell wall, cell membrane and
vacuolar membrane. The pigments
would then be processed to become
more resistant to colour changes due
to oxidation and moulding.

Secondly, our paper making machine
consists of two parts, namely the water
trough and storage spaces for paper
pulp. The paper pulp will be prepared
using the modified blender from office
paper and fibrous vegetable scraps.
While there is a water pump in the
water trough which circulates water in
it to ensure the even distribution in the
mould and deckle so as to produce
smoother paper.
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THEME:
RHSTHM
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1670172023
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10/11/12 STUDENTS FROM.
‘THE SAITIE SCHOOL

The Proposal Competition took place from January to tEIEXREEENR _S_=—F—HE=FHBLT -
March 2023. An adjudicating panel which comprises 2R EZEEEWAISMELALHER WTEES
professors and professionals from different fields was 2B K AT - FTEETER P BEEAZR=TKKN
invited to select no more than 30 teams to exhibit their BHEBKA - TREA T AEBMRNEREEREEER -
products in the 56" J.S.S.E..

The Preparation Committee Gathering was successfully EFZEEZBRE@N_E2_=-F+_H _—f—_ HEAZ
held on 23 December 2022 in Shek O. The Preparation féﬁ TERBED ?1% BE—28 T — 23K
Committee members had a fabulous time taking part Ef2E@ RIESEEFE - L"X%‘%Lﬁ?“ B2
in a series of team-building games and indulging in RBIAYBE . TILER I AFEMEAEN TR -

the fulfilling feast. The joyful experience certainly helps

strengthen the bonding and deepen the understanding

between our members.
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The Project Holders’ Seminar was successfully
held on 28 January 2023 in the Hong Kong Science
Museum. During the seminar, the J.S.S.E.P.C. and
J.S.S.E. were introduced to the Project Holders from
different participating schools. Details of the Proposal
Competition such as regulations, marking criteria as
well as guidance on the preparation work were also
announced.
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Proposal Supervising Scheme

}\

The Proposal Supervising Scheme was successfully
held in February 2023 in the Hong Kong Science
Museum. A panel of supervisors consisting of numerous
professors and lecturers from renowned local tertiary
institutions met the Project Holders in person a few
wells before the deadline for submission of proposals.
During the meeting, questions raised by the Project
Holders were answered so as to solve the problems
encountered when working on the proposal. Inspiring
advice was given to the Project Holders so that they
could refine their proposals before submission.

PAST EVENTS

Project Affairs Department
11™ February 2023 (Saturday)
2:00 p.m. - 4:00 p.m.
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Proposal Interviewing Scheme

Project Affairs Department
25" March 2023 (Saturday)
10:00 a.m. - 4:00 p.m.

Project Holders were interviewed by adjudicators in E@EBEAR_E__F-F Ta9HFHEHE - £
March 2023. During the interview session, Project sBET  EmEBEABRQNANTABHEHTEE - I
Holders were required to give a presentation on [EIZ:THIRHAIRIRE - IWETBIBEFTHEFEENE
their proposals and to answer questions raised by BE A T# - WHRFRTZIERFTEENE R K ME
the adjudicators. This offers the adjudicators an IHHEEHY - BstEIEEAFEPEIBRA—EZRAE
indepth understanding of their proposals, ensuring & - HEBEILNMERA T AEHRREZREEHERS -
objectiveness on the results of the Proposal

Competition as well as the selection of teams for the

56™ J.S.S.E.. Only those whose scores exceed a

certain standard could be able to exhibit their products

in the Exhibition.
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ENTRY FEE: 'kr;" CONTERT: -4 Science with Rhythm,
EuGiBITY: e N S Guidance to Theorem

The Junior Secondary School Activity was successfully ¥ E24ESIERE _SE_—F-"FAHREERE
held on 5 March 2023 at the Science Museum. We EEE1T - RESESBRNIPESFREAERFEN
are delighted to see participants from different schools RIEEE RE - BREZ -

getting along to complete the fascinating science-based

experiments and games in the activity
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Science with

Guidance to Theorem

The Project Holders' Orientation Camp was
successfully held from 7 to 9 April, at Wu Kai Sha Youth
Village. Project Holders were grouped into teams and
completed a series of tasks related to the preparation
of the Exhibition, such as a mock Model Inspection
Scheme and a mock Exhibition. Moreover, campsite
tracing and some detective games were organised for
them to build teamwork and have some fun. They not
only got a taste of the real exhibition, friendships were
also developed among each other.
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$55/PERSON

Wee WHp M\
The Primary School Science Workshop was /NERET{EHE_

==
< —_——

FRARZ+—HREEHR

successfully held on 21 May 2023 at Hong Kong Z2fEIBFILE1T  SMEMERSEZIERBOEENT
Science Museum. We are delighted to see all &) —RIBEZTVAEBHIRIEHTRE -

participants actively engaged in the activity, spent time
together and developed their interests towards science.
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Our Fundraising Activity—Découvrir was successfully AFEZFUES)—Découvrir R_E_=FA_+_
held on 22 June 2023. We are delighted to witness HE£17 - 2MEMEFHPRBEAONSENT G
the devotion of all participants in the game. They WEEKEM S HElESEEKBMENESREBUE
demonstrated excellent team spirit by working HZE&KEY) -

collectively to complete the challenging tasks and

search for the ultimate prize.

Senior Divion Champion
S/0E (NEENK) BE

Based on our annual theme “Rhythm”, the Colouring ERIEBZMNW/NEEREH 2  BEEREGAEERRR
Competition is held to encourage primary school BEEMNEE "&1%, ~ ZMFZHEMAMESE
students to express their passion for science through FIEHREBWEHG - 2EEBTECA LA LB
colouring and drawing. Participants are required to FI< ABEB—#AVEET - HEEE "REHENE

paint and decorate the sheet of sketch to bring out the Z& - SHBEHFFH, -
theme “Science With Rhythm, Guidance to Theorem®.
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The Alumni Gathering was successfully held on 16 July
2023. In the gathering, the bonding between the alumni
and the members of the 56" J.S.S.E.P.C. has been
further developed.

The Annual Ball—Inesquecivel was successfully held
on 1 August 2023. Brilliant performances were given
by singer ‘Mansonvibes’, ‘Scarlett Chung’ and dance
group ‘METEOR’. Everyone has had a wonderful and
romantic night revelling in moments of rejoice and
laughter.

PAST EVENTS
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Innovation and Technology Commission
Established in 2000, the Innovation and Technology Commission
(ITC) of the HKSAR Government has been charged with the
mission of spearheading Hong Kong’s drive to become a world-
class, knowledge-based economy. The ITC strives to enhance
Hong Kong’s competitiveness through providing infrastructure
and developing human capital, funding applied research and
development, supporting I&T ventures, fostering an I&T culture
and supporting the development of Hong Kong’s testing and
certification industry.
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Croucher Science Week is an annual science festival held
every spring in Hong Kong. Our mission is to raise science
literacy within society and bridging the gap between
scientists and the younger generation. We hope to nurture
scientific curiosity and make science relevant in the daily
lives of our younger generation.

T ¥ % Learn more at www.croucherscienceweek.hk
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Causeway Bay, Hong Kong

Tel : +852 2895 4446
Fax : +852 2577 7791 DD
Email  : hkie-sec@hkie.org.hk ]
Website : www.hkie.org.hk
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