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Logistics and Supply Chain MultiTech R&D Centre
(Abbreviated as “LSCM")

1D Mt FEFE Z o ilctA s chily (RSHE T4tAEE )

The mission of LSCM is to foster the development of core competencies in logistics and
supply chain related technologies and to facilitate the adoption of these technologies by
industries in Hong Kong and the Mainland.
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Ventions 49* |International Exhibition of Inventions of Geneva
eneva
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LSCM's eight award-winning technologies at the 49" International Exhibition of Inventions of

Geneva (2024)
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Joint Research Efforts with Local Universities for
Technological Innovations in Hong Kong
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The Chinese University of Hong Kong
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HONG KONG BAPTIST UNIVERSITY
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City University of Hong Kong
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ﬂ THE HONG KONG UNIVERSITY OF
SCIENCE AND TECHNOLOGY

E HO!
Qb POLYTECHNIC UNIVERSITY

BT RS

o ERE

#¢ THE UNIVERSITY OF HONG KONG
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Hong Kong GNSS Signal Quality
Monitoring and Interference
Detection System
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e-Publishing Platform
LTHETIERAM

Computer Vision-enabled Digital
Twin for Construction Resource and
Progress Management
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Digital Twin, Al, Robotics, and loT
Empowered ESG Platform for Property
and Facility Management Industries
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Al in Assisting Crop Pest and
Disease Control
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e-SmartPort Platform
HEEOSETYS

Application of Baby Tag and Baby
Tracking Management Control System
in the Neonatal Intensive Care Unit
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Intrusion Detected Continuous (hyphen)
Re-authentication (IDCRA) Technology

ANRERIRIFEEHREE (IDCRA) #1i



SMART CITY - 10T & BIG DATA

Al in Assisting Crop Pest and Disease Control

Overview 7T \]

LSCM developed the first artificial intelligence technology for crop cultivation in Hong Kong.
The project aims to enhance pest and disease control in the agricultural sector.

LSCMEﬁ%*Té%%IEEEFﬁE" EMIEERIA T ERERN - ERIEARERMiaaE REREY
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Problem addressed fEiRT5 = )

Crop pests and disease damages are the major threats to the quality of agricultural products and will lead
to economic losses. Scouting and monitoring are critical in the early stage of detection and control on pests
and disease. However, local farmers often lack access to advanced technologies and sufficient infrastructure,
they may not be able to tackle the problems at once.

RIEMRE MERRERFYRENEEERBRERE - Fit - BRUESMETAEIN K P 3R RITH 2E Rk
RAHER - B—RERRZCERMMITEARRAENE - RMREER R EERHE

Innovation BlI¥i#%ifi w

I Collect and recognise images of crop pest and disease by using Al video analysis modelling

I Build a management system for the farmland, crop and scouting activities

I A mobile app, which employs advanced algorithms to pinpoint instances of crop damage, perform
analysis of the underlying causes, and recommend effective control measures, was developed for farmers
to achieve precise pest and disease control

I Develop a knowledge database of control method based on the types and severity of crop pest and
disease

A public information web access and a website developed to publicise the pest and disease information
EAA T ERAN T R R I E AR (F MR E RIRRAIRAE
Y EERN - RIFMRAREERIRM
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Key Impact 2Rt 3K

This is the first time of using artificial intelligence
technology in crop cultivation in Hong Kong

Integrated and easily accessible knowledge database
for farmers.

Collecting and managing field scouting data by
using mobile app

FEBE AL ERERMERN R EYERE
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Award 3815

Bronze Medal in the 49" International Exhibition of Inventions Geneva in 2024

2024F5849/E B A R BIRR 35 AR R $ 4%

Al in Assisting Crop Pest and Disease Control
BIBh e R (FMRE KRR TEEERD

Research Completion
2025

Applications
Hong Kong local farmers and farmer associations

+ GBA farmers and the related organisations

Commercialisation opportunities

+ Technology licensing
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2025
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SMART CITY - IOT & BIG DATA SRR — YRR R RBE
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Video Analytics Based Detection of FE BB ABSE AT HE 1 A Bl R R E R

Defective Underground Stormwater Drains

Overview 7T \ Key Impact EEREN \

This is an automatic means based on unsupervised machine learning, neural network computing, I This video analytics technology and application for recognising damages, defects, and general

and computer vision techniques to analyse video content filmed inside underground stormwater anomalies inside underground stormwater drains enable a systematic, consistent, and reliable
drains to help find out any structural and functional related anomalies means to ensure the massively constructed stormwater drainage infrastructure under slopes is in a

well maintained condition.
LSCMHS T BRIEE B MHEE « B st SR BRI B RN S8R T [
WKEARBHERAR AR HERKEEENINEEERNER BN

Reduce the chance of landslide caused by frequent heavy rainfall in Hong Kong.

I LERRSES IR iTRESDE Rt T RIKREARYIEIR « BREBAM—MRFEER @ MR EREL - H—Br%
BY730% » LIRERRHE T AR SR RKHK B iR h RAFAUHRAE o

Problem addressed BBiR75 5 D | AR RATIA SRR -

To ensure slope safety and prevent from landslides is important for the densely populated hillside areas
in Hong Kong. This system adopted the use of deep learning methods to vectorise video imagery of
underground stormwater drains for further cluster analysis. The resulting image clusters will then be visualised
for identifying which groups have damage-related issues and then compute the severity of the defective
drains to determine the priority of remedial works.

R AOREZERNEB LR » #ERRZZUMIEIVREER2IEEER - WRERRESETTE it
FRUKREZRBEGETRE{LEIE - MEE—TRIBREOT - RN EE HRIVE GEFHERIRIL - LEEHE
BIRIRMEEAER - FER BB BT BN KRBRIEERE - MUHIEHHE TEREERF -

Video Analytics Based Detection of Defective
Underground Stormwater Drains

FERTSAN T R LA A FRIVKRER BN

Innovation BlI¥i#%ifi \

I Use deep learning methods to extract image features for vectorising video imagery of underground
stormwater drains

I Cluster all vectorised images into various groups ?Oezzeamh L ;‘gjfﬁﬁ%fﬂ?}

I Visualise resulting clusters to identify which groups have damage-related issues . _

I Compute the severity of the defective drains to determine the priority of remedial works 6ppl::atlonsd . s ET@EEH% v
| ERREDES RIS - S TIKEZ AT iy sl sl - I:E: e

I RATERELE&S AT RAER Commercialisation opportunities . Tﬁ?ﬂ‘iﬁ%’f;#ﬂ

| e MBS RHETIRIL - AR BRI AR AR .+ Technology licensing

EEBEMETERBRKREBROEERE - UHIERE TR EXF



SMART CITY - 10T & BIG DATA

Digital Twin-based ESG Platform for
Property and Facility Management Industries

Overview 7T j

In collaboration with The Hong Kong University of Science and Technology, LSCM developed
the digital twin-based robot-assisted surveillance platform, combining Building Information
Modeling (BIM), Internet of Things (IoT), robotics and Al technologies to enhance environmental,
social and governance (EGS) reporting as well as the environmental management capabilities
of the real estate sector.

LSCMERFEBFHIRABR G - M —AURFEERWAERIIEMARBBEZEYE  B582
EME BARHE (BIM) ~ ¥l (1oT) ~ #t AR A TE fe (Al) F#il] - BENEHETEE(LHR
1% B REEER (ESC) WE - RESRERIEEIEES -

Problem addressed IBiR75 = )

There are increasing concerns about indoor air quality (IAQ) from the occupants of the buildings. However, there
is a lack of manpower and expertise to conduct regular on-site inspections and monitor the IAQ. Delayed data
collection, inconsistent records and inadequate path planning capability of the robots in the market cannot meet
the high and constant demands for conducting IAQ monitoring. Moreover, there is insufficient data analysis
capability for decision making in building control and a lack of analytics for ESG management.

ERARHEAZTRERIAQREDEBIIIEM - 28 - FRMRE ANMBRMNF - SETEPRSREME B
g - BEFHBIBIERILE « ST — A AR EARBIREN M E HICETIAQE IR ESE K - MA
TR EEE - ERRZ ESNBUROTEEN LUIETTARRK » R HERZ LT AERAVESGEIE

Innovation B2 D

Data fusion on digital twin for ESG reporting

loT data capturing and integration for IAQ monitoring
Point-of-Interest analytics for facility management with alert system
Robotics location data capturing for Al-based spatial-temporal analysis
Holistic robot path planning
HESGHE A BIBRER REBEEHFEE
RRIAQET AR M BHE BB I ENES

R e E IR HEARUE TR ERRMR
BN AE MBI TERERSZE O
EEHEBA RS

Digital Twin-based ESG Platform for Property
and Facility Management Industries

B E (L AMBSZ2 AT LUK
B BERMBIESGT R

BEWH — YRR RS

BRI A AR E S HTIAR
B RS A

Key Impact BN \

I Provide insights on how to improve building control in compliance with international standards.

I Support facility and property managers to improve ESG performance in terms of air quality, as well as
occupants’ satisfaction and health.

I Improve IAQ coverage to meet the high on-site inspection and IAQ monitoring demand in high-densit
P g 9 p 9 9 y
public places; facilitating digital twin-based integration and dynamic display of data.

I ESG platform will improve building operation efficiency and coordination, and therefore enable cost
savings in facility management.

I Instils confidence in the building industry to adopt digital twins and robotics to improve IAQ and ESG
performance. This also reduces the manpower requirement for facility management for sustainability and
improves the quality of living.

I With novel robot localisation, digital twin integration, and Al-based spatial-temporal analytics
technologies, it delivers comprehensive monitoring and analysis capabilities.

I Enable the property and facility management industries to effectively manage their environmental impact.

I Optimise resource utilisation and enable data-driven decisions, assisting the industry in implementing
sustainable and efficient management practices.

| AAERFEEFIEERNEREEIDREREEN -
| ZESENMESEASNSESGRE  BETZRER  TEREEMER

| ENERAZREE (AQ WEEHE W LURESBEALSBMNBRSHREMAQEATX  (BEENREF
SENHBRESNEERT -

| ESGEASIRERESENRNFAML - HMERIEEIESEEAFIRE

| g2 TR NN AR TSN ARMMIEA ZERAZREEMESGRRMNED - Ay - BRI H
AIFHEMRIEERMANT XK  BALEERE -

| TFEEAHFIEBAEL BFREES  DEREMNALERVSZEEBMMERM - REZEAYEE
R INEE ©

| EVEREEEEITERERIERARNRIBNTE -
| BtERER  BEREBEHEEMETRR  BEETERIMITEETIHERSHNER

Award 321§ ﬁ

Silver Medal in the 49t International Exhibition of Inventions Geneva in 2024

Outstanding ESG Platform for Property & Facility Management Industries in Smart Living Partnership
Awards in 2023/24

2024 F 3% 49/E BN B EIFR 3 PARR IR EE
2023/24 BB EEBHAE — RHYENREEIEESCGT A

/4

Research Completion SRR ER
2025 2025

Applications FE A EEHS
* Property and Facility Management © MEMRIEEE

Commercialisation opportunities EmitE
» Technology licensing s, 1o




SMART CITY - 10T & BIG DATA

AIS Vessel Trajectory Analysis for lllegal Fishing

Overview 7T \

LSCM has developed an automated and intelligent approach tailored for Hong Kong that can
effectively detect fishing activities, thereby assisting the marine authorities in combating illegal
fishing in Hong Kong.

LSCMift 32 7 B AT EMRABEERERE(LSE  SERXRARREIEE - [EMmiREhBS1ERE
ERFIFTE IR AT AREED -

Problem addressed fERT5 = )

lllegal fishing would severely affect fisheries resources and marine ecosystems within Hong Kong waters.
Hence, effectively monitoring and detecting fishing vessel activity are some of the crucial measures to tackle
the problem of illegal fishing.

IFFHRERERNETAKEREEFRIEFERERR - ARt NG EEI ZRRIEEHR
IREZ RAsEE T

Innovation EU§rHkits \]

I A mobility pattern extraction algorithm based on convolutional auto-encoder networks to extract the
hidden representation of vessel trajectory

I Identify the vessels that may involve in suspicious fishing activities based on Automatic Identification
System (AIS) data

Provide intelligence for efficient patrol planning

LIE 515 B 2wt igig a0 e CBIR MEVR EE - MIERRARLAENITEUE
FEFRAISRERRENER AT - B BIHERE F] B8 R IE A RS BIAY RI REAL AR
RAEEN LU FIE S A EST 2
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Key Impact 2Rt 3K

I Combine Al technologies to develop a machine learning based classification tool that fits the Hong
Kong environment.

IR FTEIE B BRIAISRGRAENER 31

h

Perform more efficient and effective detection of suspicious illegal fishing.
Develop suspicious vessel's illegal fishing trajectory in Hong Kong.

e AT ERERMN - BRESEERIEEANENKEHEZ Z2ETH -
R B AIR] SEFE AR R BRI
E37 Rl IEA R R AUREAEERET -

Data Source Artificial
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AIS Vessel Trajectory Analysis for lllegal Fishing
FEFRRFTEIEERRAIAIS RERAENIEI AT

Research Completion
2024

Applications

Environment protection

Commercialisation opportunities

» Technology licensing
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SMART CITY - 10T & BIG DATA

Intrusion Detected Continuous
Re-authentication (IDCRA) Technology

Overview 7T \]

LSCM developed the Hong Kong Cross-boundary Public Services self-service kiosks in
collaboration with the Efficiency Office, supporting the initiative of the HKSAR Government and
Guangdong Provincial Government to promote the Cross-boundary Public Services.

LSCMEAR(EEM AZT ST "HBIRRN ) BEIRFE  XEFRENEREREBUGTE
HRHEBNRY " ESIRE Y ) BISARTS o

Problem addressed fi#iRA S \

This Intrusion Detected Continuous Re-authentication (IDCRA) technology aims to address the problem of
active users leaving self-service machines without logging out. In such cases, there might be data breach
issues, session hijacking risks, and potential scams set up by experienced hackers, putting users’ sensitive
data at risk. Relying on session timeout alone cannot solve the problem, as excessively short timeouts may
result in users being frequently logged out, which is inconvenient and will affect the user experience.

ERAMRERRIHREFNEDE (IDCRA ) Il S 1EREAE £ B RE B B AR B RAS mRE 1T RS HHORTRE
EEEELT  ANESEENABIINEREZARSHE  MELRNRRN TR MERER - BEERE
BBRANE o (EERGREER M EBE AT ARAERRMRE - MERENEERERGI X TS EREER
WEH - ET5 R R R E R S5 -

Innovation EU§rHkits \

I The IDCRA technology is an innovative and robust solution designed to enhance the security and privacy
of self-service machines.

I By accounting for potential intrusions by non-human objects, avoiding traditional face verification
methods, accommodating changes in face position, and processing multiple faces simultaneously, the
IDCRA technology captures the essential data of the active human user and processes it within the IDCRA
engine.

I Based on thisinformation, the IDCRA engine determines whether the user is authenticated or not detected.
If the user is not detected within the countdown time, the system will automatically log out.

I The IDCRA technology ensures continuous and accurate authentication of active users in various situations
and environments.

| IDCRAZ—IREIMT BB @ZaRiili - SRR BBIRFHENREMMILBRE -

i IDCRAH{TTEiEJﬂﬁ%FA*AEFﬁ)’f'kf © R R EREMA AT A © #EE AU EREML - LRERE
ZEAE - LEINERIERENEE - MWAEIDCRASIZEAEITREIE ©

i #ETEL,U:E‘\JERM ' IDCRAS| ZEEHIEEAE 25 BEREERAERRA - BEEIBETEAESEARERA
IERE R EEEEL -

I IDCRARfTEEREIRTE STEIEN RIRIE T HME & HEITIFHE B ZEREAVEREE -

BEWH — YRR RS

MMRRBI I FAEEFEREE (IDCRA) $4iil

Key Impact BN \

I The Intrusion Detected Continuous Re-authentication technology can achieve the accuracy of 99%
or above to recognise the presence of active user under normal environment and usage.

| AREAESEEFHDEFRMNERRERGRAER FrEEI9%E L FAYEFRKE - LRI EEE
F BB BRI HAVERE -
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;f-eyiiii— Intrusion Detected Continuous Re-authentication

- (IDCRA) Technology
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Award 381§ \

Bronze Medal in the 49" International Exhibition of Inventions Geneva in 2024

2024 F5849/2 H A B BIRR 35 AR 828

4

Research Completion SRS (R
2025 2025

Applications & A EEHS
+ Self-service kiosk providers «  BBEIRRFFHEHLIERS

Commercialisation opportunities BmlciE
+ Technology licensing o BRATRAERT ]
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SMART CITY - IOT & BIG DATA SRR — YRR R RBE

3D Visualisation System with Sensor Data EREHIEES3DORILES

Overview 7T \ Key Impact EERKX \
This project aims to integrate a series of sensors in a 3D visualisation system to collect the | The system will provide EPD with a data visualisation platform for timely decisions and prompt
environmental data such as air, water and construction waste information for Environmental actions.

Protection Department (EPD) to effectively track and trace the environmental and pollution I With the system, EPD could handle public complaints more effectively.

issues in a large development area. | REABRRERM—ASEIRICTAUERFEARTE

LIAE § ¥ S —RIERRIN—EDAMR LT A RINEZR  KMELBHFRIZNE @ F1R | ERLRGBERAZEEEFHHRETRAREF -
IRIREE (RRE) T LIBHEH B AVRIE RIFRARMR -

Problem addressed &R

EPD has encountered various difficulties in collecting real-time data
and data tracking and tracing for addressing environmental and
social impacts, formulating mitigation measures, as well as related
management and monitoring plans to minimise the environmental
impact brought about by the development area. This system
enables EPD to collect the relevant environmental data.

BRREZEFZRNERBHIBRFIEREFE R  FAERSIEMNERGE
FRERBZEHRERBRIERUTEERNTE - AW - AIEHRESE
BFEUBNMEEENR MBI T VR - MERMIEERREJNE
TERAEE

Innovation BIEFFEil \ Research Completion SRR R F 52
% 2024 2024
Real-time monitoring data platform supported by a series of IoT sensors and video analytics applications.

Applications & FA SEHS

Environmental monitoring - RIBETA

Algorithms for identifying adversarial attacks.

3rd party APl development for 3D visualisation integration.
FERIoTRAERMT G MR BRSBTS -
BRI ERERE -

e =7 AR T E L E S 3D MR LBUE

Commercialisation opportunities EmibidE
* Technology licensing . Bt

£ ’ L
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3D Visualisation System with Sensor Data

ERRBIBEESIDARILTS
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SMART CITY - IOT & BIG DATA SRR — YRR R RBE

Automated Hill Fire Surveillance System BELUNE =R

Overview 7T \] Key Impact EERKX \
This project deploys artificial intelligence (Al) and video analytics technologies for wildfire I By reducing false alarms, such as those caused by sunlight reflection and engine heat, manpower
detection in the country parks of Hong Kong. This unique fusion of the methodologies has been for verifying the validity of alarms can be saved.
deployed in one of the fire lookout facilities in Hong Kong. I These technologies improved the accuracy of the existing monitoring system.
AEEH#ES T A TEEE(ADFIEE AN » TEFHE AR BEEAILN  HiEHiERAEBN—E I BB IR (BN B [ ST AN 2L BT Z LE RO BB AT 5| EAVERER) » FILUIET& A REREEE @
LN B EE & S5 R FE AT o HREMHMANEIR -
| ELRMHES T REEARRAILERM

Problem addressed f#iR5FE \

e . . Award 381§ )
Wildfires in Hong Kong are mostly caused by human activities. Although the Agriculture, Fisheries and :
Conservation Department (AFCD) has adopted a detection system to provide early alerts, the existing system Bronze Medal in the 48™ International Exhibition of Inventions Geneva in 2023
sometimes generates false'alarms and reports the location of fires wrongly, mostly caused by other heat Gold with Congratulations of Jury Award & Chinese Association of Inventions (CAl) Award in the
sources and sunlight reflection. 3 Asia Exhibition of Inventions Hong Kong in 2023
SRHUNASE R ABEBRE  BARR B NERECRER) CRARARMRFRITER - BRERG Outstanding Al Hill Fire Detection System in Smart Living Partnership Awards 2022

A S RS R B E th B BRI R Y R B SR eR el 2R 3 Ly N BOAT B o
g RE R H 2R BE Y R BT MmaRER R F LA RIAI E A A T S e

2023FHEIEEMBRREET — FE SIBERTRRPEBARHGEAE
20228 BHER AR — BHATERLAIRARR

Automated Hill Fire Surveillance System

BEL BRI

Research Completion SRR E R
2021 2021
Applications & FAEEHS
: Hill fire surveillance o KBS
Innovation BI¥$Lili \] Commercialisation opportunities EmiiE
* Technology licensing .« BRARAERT ]

| Using video analytics and artificial intelligence (Al) algorithms to identify different heat sources and
enhance the accuracy of location positioning.

I The inaccuracy of location information can be effectively reduced by constantly monitoring the relative
y y y y 9
position of the camera on the base and using landmarks identified by the artificial intelligence (Al) detector.

I ERZEMTMATIERANREZRMHTRINEE - LIRS UEEIAVLERENY -

| BENEFEELERGERNEENBRUE - AR B ATEEEANKRIZRATER AR - AT LIBHUR K
U EMSR TR -
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SMART CITY - 10T & BIG DATA

Smart loT Module for Portable Rapid
Diagnostic Platform

Overview 7T \]

Partnered with Sanwa Biotech Limited (Sanwa), LSCM has developed a project to design
loT capability for enabling Sanwa’s proprietary medical rapid diagnostic device-ALiAs, to
automatically report diagnostic results from different geographic locations. The collected
diagnostic data will then facilitate the real-time monitoring of any outbreak of diseases.

LSCMEA=REMFIXBRAR ("' =M, ) &fF - HRSIEMEIER @ EEEIYHRESN - 2
= MBI BFRVERIR R ER 2 fF—ALIARESN B B PR IR 2K B TR I B RVZERRER - MUERIRY2
EnBUznE B B BRS B AT AR RAYRES

Problem addressed fERT5 = )

The COVID-19 pandemic outbreak has had a critical N

impact on different industries and brought about ' —
significant changes to the society. Time-critical and } g
life-threatening diseases and outbreaks require
impending changes from conventional clinical
diagnostic and academic R&D for bio-discoveries.
AERAESHRBRSEITIERRINETE 4
thaMERR T EAEL - AENEEZELEGIRR T Module e 2
BRI RS - FHAVER REZER M £ 4 235 IR B2 i At
REZEHNENTE -

Health Diagnostic
Management &
Monitoring System

Plug-n-Play

Smart loT Module for Facilitating Vast Deployment
of Portable Rapid Diagnostic Platform

B IR B IR R EZE T 2

Innovation BIFT%fii \]

I The loT-enabled rapid medical diagnostic platform device is part of the healthcare infrastructure to
strengthen the ability to collect relevant information (diagnostic results) for determining whether any
outbreak has happened in a particular time and place.

I A wireless communication device (with backup battery) and a powered medical diagnostic device can
be independently developed and certified with the latest wireless communication technologies and
diagnostic biotechnologies, respectively. This helps reduce the production complexity and align with
United Nations’ Sustainable Development Goals for ensuring sustainable consumption and production
patterns.

| SZEYERREREBRZE T AR R EERERRIEN—59 - AR INEARRNE GCERR) AYEE
B DEHMEEEER BN REA B S B R FRENE -

| FIERSIAER BN FMAZENE MR - 2R8I F A EIE RS R R (R AT MHE
BRI - BRI EEERNEMY  THFSHSBERAASFEABENEERXNWAIIHERNRE
BiZ -
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BEWH — YRR RS
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IERNREZE TS

Key Impact BN \

The pluggable design and usage of a communication module to a medical device can help
demonstrate the usage of separate loT module to enable more electronic devices and equipment
to be part of the loT.

The health statuses of medical or other electronic equipment can be automatically monitored so that
device downtown time can be reduced or even prevented. Thus, the quality of services provided by
corresponding devices can be maintained in expected level.

The pluggable design allows personnel with different skill sets, knowledge, and expertise to work
independently on different functional modules. Thus, junior engineers with less skill sets may have
the opportunities to participate in the engineering work.

A U R R A A RAERY(E R - AR TYEHRERSRERIRE - BESEFHRHBMNK
TR AR A AR R — BB 15

AL B BB R B R H it BT EX (RAVERRARRE - fETis D> B E 6 L Ex (RISHERSR] - Rt - AHAEEX R
AUBRTS & 8 I LIS T2 FREARYIK T A o

AERECRETEER TREM  MHNERMAS BN S REZINEEET(F - FEEREZNT
FEEMtBRES B TR T 1F -

Research Completion SRS R
2022 2022

Applications & A SEHS

Develop loT-capability for electronic devices, « BETFER - BEiEAENE iH

TR H R YR RE

medical devices, and machinery equipment items
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SMART CITY - 10T & BIG DATA

Outdoor loT Sensing Network and Data
Management Platform for Tree Management

Overview 7T \]

This project aims to improve the tree management effort by developing a systematic and
continuous mechanism to monitor the stability of trees under different weather conditions to
facilitate prompt actions when alerts are raised.

LSCMEE L Y — & R AFFEAIHEE - EMEEEAEZRBEBRR TEEN - WAl BEHER -
BHAERAA BB RERENITED » LI S AR EIR T AF -

Problem addressed fERT5 = )

Adverse weather conditions may lead to the collapse of trees which will be dangerous to the public. The
system provides statistics of collapsed trees to enable the relevant departments to optimise the disposal work
to minimise the traffic disruption and improve public safety.

BERREERIARNS - SlEhs o LERRMNREER B Ehtat CRBARIARE @ REBIE THEAA BRI
RGBT - LUREHERAIBARMIRAARELE -

atdoor Sensing Network for Trees

LoRa / NBloT
1 within a Tree Group utaoor Io ensin etwork an ata anagemen
s, B WSS o idoor 0T S Network and Data M t

ﬁwﬁii“&ﬁ N DE® .JJ Platform for Site-specific Tree Management
> [ @.,,)@ PR E B A B MO MIHE S S MERB R AN IR T B

Innovation EUFT 1T \

I Trials are conducted at various sites, collect information about the trees within individual sites and send
the data to the monitoring centre.

I During the trial, each tree will be attached with two sensors to determine the direction and tilt angle when
the tree is weakened.

I The monitoring system with visualisation software will analyse the data based on Al algorithms for
identifying patterns of tree failures and abnormal tree stability conditions, to notify GLTMS and tree
management agents of any signs of adverse movement of trees under different weather conditions.

| ETRMEGETHA - WEBANEN » LB EXREEHS -
I GETARE  SREHNeLEmEGERSR  UEERARENEAMNER A ANERE -

| BEUREERGNEERREERATEREEENMTEE - EMAR AR RBEIE AR E HERNE
FBER 0 BEAEZREXRR THEMERRBMCGLTMSHEAEIZRIE -

17

SRR — YRR R RBE

AR A B BB
FIMBREREHEERA

Key Impact BN \

| Provide 24/7 real-time monitoring system for all the trees concerned under various weather
conditions.

I Site-specific data helps identify problematic trees so that preventive works can be done.
| Impacts of different temperature, rainfall and wind speeds can be observed.

| R4/ T2RIZEREERS - EREXR THAEHEREAETER -

| BSEMIABIEHEIHHR B RENEA - LUEETHRITR I(F -

| FIUBRETRIREE « BRREMEREFRNTE -

/4

Research Completion SRS R
2022 2022

Applications & A SEHS

 Tree Monitoring and Management for - B3~ AT AR
housing estates, public and private facilities ARESHIFEIE

Commercialisation opportunities EmiE
» Technology licensing o R
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SMART CITY - 10T & BIG DATA

RFID Asset Management System

Overview 7T \

RFID Asset Management System is designed to transform traditional stock-taking workflow
from paper-based to digitally automated. It shortens project completion time from months to
days. The system involves a few simple steps which consist of tagging, scanning, matching and
reporting.

HARSEAR (RFID) MEESERMREENEEMABE TIERE - EETE—MERAENER
IE; : gﬁ%ﬁﬁﬁﬂﬁ c ERMABKBEEFEEEEHX  UAEMENTER - REISE - HH &
MRS o

Problem addressed fERT5 = )

The RFID trolley is self-contained, Wi-Fi-enabled and highly mobile. It runs on rechargeable battery that can
last up to a few hours after charging once, and it detects the RFID tags on the items with the large antennas
attached on the trolley.

ERSHRENMEBIRREERRBE S > EXEWI R 51 BE - HERBLREE  —XREFEAHE
ERBUNT - ERAEAREXR  BEAXURERBIENE L ERSSRHRE -

Innovation EU§r$%its \]

I Compared with the traditional 2D barcode-based system, RFID /
technology streamlines asset registration process and enables asset
scanning to recording within minutes.

I It allows the stock-taking workflow to be done by batch instead of
identifying and recording the items one by one manually.

I With the click of a button, the scanning process can locate the items
and identify missing ones with ease.

| ABLLERAVEES R - ERERHB MRS L T ME B RKAIRIE - !
F ~ IS LI Z A BB AR B ANIREETS & i

| SHALUSMSBIEETN - TREBATASHEMEZERS - It
| AGSE—  EHEERRER R BHIETONE & LREE%T 9 |
B - @,@

RFID Asset Management System
BIRSHRERME EERM

19

BEWH — YRR RS

AxFT SRR EEIE R

S

Key Impact 2Rt 3K

I Enhance the efficiency and accuracy of identifying items

I Replace the existing paper-based inventory management system
I RBFENYRERMLERM

| BERAENAFEFEERMR

Research Completion TR ER
2018 2018

Applications & &S
* Inventory tracking and management « EFEHMEE

Commercialisation opportunities EmibiE
» Technology licensing . Bt
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SMART CITY - 10T & BIG DATA

Smart Barrier System

Overview 7T \

Smart Barrier System developed by LSCM allows real-time monitoring of falling debris and build-
up, and uses a web platform and mobile app to issue alerts to the authority. This low-cost, reliable,
low-power-consumption system ensures the real-time detection of landslide impact on barriers.

LSCMHEt 38 1Y & BETe 0 T3 R B RS Ba i SR fUR O I/ R ARG 1T - TF| s o KiREN ERTE
NABERERFHER - SEEAS - AT REINFERIE SR AT B RAILRtR/E 38 £V ER: -

Problem addressed iR 3 \

To improve public safety against landslides, this system adopted internet-of-things sensor technologies to
detect the impact of landslide debris on the barriers in real time and issue instant alerts to the authority for
follow-up actions.

BT REILTBIEER AR L 2EMREIER - thIRE F AIRE R0 - Bl LetEshEREE S E
e rEE - M ENRy @ AAERAERFIERE

Innovation BlIEiH%ifi

I An instant camera system with infrared light has been developed
to provide images and instantly transmit them to the related
departments for follow-ups.

L/

I An on-site Warning Message System (WMS) helps deliver the
landslide warning messages by using the technique of Moving
Message Display and the structure of the system is strengthened to
withstand the external load brought by extreme weather.

| RBERBEIMRNERE  REFERE(G - UEIZEFEEHER
ERFIME LR -

| RGERARESASETRMNEEAIIKRANMUE - #H "5, /Y
HE o LA RREORAEEE - LUASES X R TRAIRIE -

Smart Barrier System

FHERABRM
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SeERAlEAR

Key Impact EERK )

I The system enhances the effectiveness of the remote barriers built by the Civil Engineering and
Development Department (CEDD) of the HKSAR Government throughout the years.

I The system helps to remind the public not to stay too close to the high-risk areas during adverse
weather, which can mitigate the risk of landslide hazards in natural terrains.

| RRBSEEEIATRRAREZRS S RN mEREREI AR EREAIRIEE -

| RREMMNREEAREESRE TEHAEZRTERERELRMEEMT - EMREEX ALK
AR R ERE b -

Award 381§ \
Silver Medal at the 47t International Exhibition of Inventions Geneva in 2019

2019558 47/E H A AL BIRR 3E AR EREE

/4

Research Completion SRS R
2020 2020

Applications & A SEHS
Landslide detection - ERILRLEE

Patent Applications SFIRE
HK 3202 1024 847.7 « HK 3202 1024 847.7

Commercialisation opportunities EmibigE
* Technology licensing o Rt
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SMART CITY - IOT & BIG DATA FEW T — YBR R KEE

Ultra-Wideband Package Scanner PR B E P

Overview 7T \ Key Impact EE K \

Ultra-wideband (UWB) radar technology has been utilised to develop a non-destructive low-cost I Alow-cost non-destructive screening method
object scanner. By correlating changes of different radar output waveforms, it is able to identify I Inventory control or quality assurance system without unpacking the items
non-standard scanned objects for screening purposes. I Effective workflow and increased productivity
RIEHERBESREERMW - HEEIERIRMERERARIFHES o BRTRE B ERNZIAEIE - G I —EMEA « FERIRMERER R A

AN S 4EE S =
HAE PR - | SRRSO RNEEEL R R

I %ﬂﬂ"]l’f’ﬁmt*&*ﬂ%l—lﬂjéﬁéﬂ

Problem addressed fi#iR73 5 \
It is common for small/medium-sized local factories and
warehouses to perform goods packaging manually. Research Completion SR ER
They will carry out quality control, such as weighing the Radar array 2018 2018
product packages and comparing them with the well-
packed counterpart, to identify potentially mis-packed ' Applications [E A& IS
goods. Weighing method may identify missing parts but >l Radar unit - Quality assurance . HEEm
it is notable to detect wrong parts of the same weight Inventory control . EERIE
as the correct ones. Therefore, a non-destructive object >I
scanner is developed. It correlates changes of different Patent Applications E*UEH
radar output waveforms to identify non-standard . Clamp US 16/234,737 US 16/234,737
scanned objects for screening purposes. Wine Box + CN 2019 1017 1854.9 + CN 20191017 1854.9
A/ N TRMEEEELUAFETENEE o * HK18116742.7 © HK18116742.7
ETEBERN  AINERESNEER BB TIWRE  ywe package Scanner for Inventory Management . US 16/295,110 * US 16/295,110
KRIFNB—HEMETHER - LR BEBEFENE N T S .« CN 2019 1024 1409.5 « CN 2019 1024 1409.5
8 o BE 5% DRI G B HOSR + 1B AR BB R R EROHERA QRGNS L K 19120627 5 K 19120627 5
EErEZR A EEMERVEEIRERD - TEEIFRIREMHF e .
JH45 58 A IR [F) S 64 HH A ST b HH RS - L8R Commercialisation opportunities Bmitig
FEAE EE USRI L ERSEE o » Technology licensing agreement o RliRiERE
Innovation BI¥fHils \

A portable and non-invasive scanner which uses UWB and RF technologies

I Utilising time-of-flight and waveform data to analyse inner conditions of an object

I Digital signal processing to compare and correlate changes of radar output waveforms
I Identifying non-standard scanned objects for screening purposes
ERUWBHMRFEMBIEIELIEA R IR RS

I FIRRATEREMIERBUR AT HBE A A BRAR S

I A HEEFNRAN & 8 AR B L VB T AT 5%

I FERIFERAE M 3 A H AR S
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SMART CITY - 10T & BIG DATA

Smart Drainage System

Overview 7T \

In collaboration with the Chinese University of Hong Kong, LSCM developed a flexible and
effective underground to above ground sensing and wireless network for real-time collection of
water level and hazardous gas information from drainage and sewage systems for the effective
monitoring of water level changes and gas concentration changes within drainage and sewage
manholes.

LSCMERFBRXABEFEF - EU—ETESI  1EH T 2t EaVEBIRBRAE - HEHH
KEEEBIKRERFFRARKANEREEREMNE - BREMHRKRBKEHRRY

ERFEHE -

Problem addressed &R \

The traditional way to monitor and collect data of
drainage system is to assign workers to go inside a
drainage. It required a lot of manpower and workers'
health may be affected as there might be hazardous gas
inside the drainage. The system can monitor and collect
data remotely. It analyses collected data and past data
to issue alert for potential risks.

ERRERATE  FRIFAERSIRERRAK
B BEAXEAN REANGERE TERXER
R - ERMBEARMEETREAN  RBERSBHE
FFEUBAM LI RBIB (AT - WEERRBEHIAE -

An Integrated Sensor Module and Ubiquitous
Wireless Network for Smart Drainage System

e ERERERA BT EREEIERR

Innovation BlI¥i#%ifi \

I A unique sensing network for effectively collecting underground sensor data in an extremely severe
environment

Specially design antenna for underground to above ground communication

An above ground mesh network is developed for backend system communication
BREREREE - IEESRIE T ARUtE TREERREE

BRI Bkt E BNV RERET RAR

B3% 7 ih L HEHRIEAS - FERM IR RIEET
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EREREEERR

Key Impact B %54 \

I This project provides a very unique sensing network for effectively collecting underground sensor
data in an extremely severe environment.

I With the cloud computing and storage technologies, the accumulated big data collected by sensor
modules become valuable assets for future data mining.

The wireless sensing network can largely reduce manpower costs and other costs related to routing
inspections.

| WERRE—(EIFEBHAERME - BANERHESIERIZT AU TERREIE -
| EREiRst EMTFRERM - FRSEENE L RRNABBR R ABIBIZENEEEH
| ERERARE T LU AKBEA AN E B EAG EARRRA AR

Award 381§ \
Outstanding Smart Drainage System in Smart City Awards 2018
EBEEHHARE2018 — BHEEEESIERM

Research Completion SRR R
2018 2018

Applications [EREER

Drainage Management - REEIE

Commercialisation opportunities EmitiE
+ Technology licensing . Byt
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SMART CITY - 10T & BIG DATA

RFID Metal Tags

Overview §7T

b

This project aims to design a high-performance UHF RFID tag on different material substrate. The
research results show that RFID can be effectively used on cement and metal.

JAH B axET I E R A RIMEENR LS ERSTSAHNEE (UHF RFID) - MFREREE

7~ REIDAILUB Rt ERIIKEMEE L -

Problem addressed f#iRFE

The read range of typical UHF RFID tag is significantly degraded
on cement and metal. LSCM designed different UHF RFID inlay
antennas which are compatible with different materials, like
metal, soil, and plastic, etc. Additionally, LSCM has developed
technologies for embedding RFID tags into product packages
and make them adaptable to different environment, with high
performance.

—R¥UHF REIDIZEAEINEEEEREKEMNEBREHRET
B% o At - LSCM&E%EH 7 TRIAUHF RFIDERANKAR @ BERA
TR - 02~ TIBEREBRE o tb5) - LSCMEBASE T 1%
RFIDIZE fx A 2 B R P RO - (T RESFE A A R EIRVIRIR
B RESAMEEE -

Innovation BIFT%fii

| Long read range on metal substrate by using directional
reflector technology

Thin and compact antenna

Soft printed RFID antenna technology on different materials
EBERE R R RbiE & B AN LERE RAVEHELE
B/ \IH KR

HETE NI _EEDRIBIRFIDRAR 21l
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b

Metal Tag structure and embedded in
guidance for the visually impaired

S BIEHAEE LA DR A L5 ERH

SRR — YRR R RBE

LR SRR E IR

Key Impact EEREN

Various UHF RFID tag antennas designed for metal,
brick, soil and plastic, etc.

UHF RFID tag antenna customisation

HEtESE  EHE - TIEMBHASME ERNSTE
UHF RFIDIZ# K45

ZH{LHIUHF RFIDAEE K45

Research Completion
2017

Applications

RFID embedded in floor tiles for guidance
for the visually impaired

Simultaneous localisation and mapping
» Construction material inventory management

Patent Applications
US 16/493,827

+ CN 2017 8009 0692.5
HK 62020002532.3

Commercialisation opportunities
» Technology licensing

FE AR R 1

2017

FE FA &GS

« UHF RFIDER AGRREA 5| B
- EREMMEE

. BEEMBEEEE

BB
- US 16/493,827
- CN 2017 8009 0692.5

HK 62020002532.3

EmtHEE
MR
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SMART CITY - IOT & BIG DATA BEWH — MEHRRKEIE

e 5e | SR Pk Bl FE AR R 4R

RFID Reader Antenna 4 B

Overview Fgﬂ \ Key Impact IEEEW \]

This project aims to design a compact and high-performance UHF RFID antenna for integrated Compact integrated UHF RFID reader size

reader.

IR E §7Ea%ET/\ T HStEAer AR GT5R:A A (UHF RFID) BHaE=R KAR

Enhance reading distance

Access UHF RFID tag in any orientations
/NARYEE PN UHF RFIDRERERS

b Bk

BEFE(ETIMEEANUHF RFIDIRES

Problem addressed iR 3 \

Most UHF RFID integrated reader is huge in size due to /
its large antenna for long read range. LSCM designed the
unidirectional radiation, long reading distance and compact-
sized UHF RFID reader antenna so that the size of the

integrated UHF RFID reader can be significantly reduced. |;Oe22eamh Completion fgfgﬁﬁ%iﬂﬁ
AZHUHF RFIDERFERMWRTHRA - RAREEIRE
AVEERA B EHERARIKAR © LSCMEEE T B8RS « KA Applications & F#EIS
EEEERI R~ /NISAYUHF RFIDRARERSRAR * SUHF RFID&ERK * Retailing - TEX
RRERRRVRETE A LIGEZE R/ © * Inventory management . EFEE
. * Positioning « EfU
REID Reader Antenna Commercialisation opportunities Bmitig

S BB R R SE e e + Technology licensing .« BRAlAERT ]
Innovation BUFR il \
I Longread range and unidirectional radiation
I Yagi antenna with radiator
I Compact RF combiner embedded with radiator
I Circular polarised to read the tag in any direction
| RoVGEENEEREA] E A Egs
| AfUREssRaI AR
I AEMFESERN/)\EHES IRER
I BEfErIE S REEUEE
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SMART CITY - SMART MOBILITY

Predictive Analytics and Real-time Junction
Traffic Signal Control System

Overview 7T \]

This project applies predictive traffic analytics in traffic signal control in road junctions to reduce
delays and stops in order to enhance mobility, as well as improving efficiency and road safety.
e A S BR 32 WA SR A ol _E ) AR FRRI M 47 SR D B AL ER R A5 BE AORS RS T & 328
B DIRANRMERZE -

Problem addressed f#iR75 3R \

The Transport Department has deployed various systems for traffic management. This real-time traffic signal
control system can collect data for smooth deployment in the associated applications and systems.

EWETER AR THSTREERN - MEEBER B SRE IR RS LRI BUR Bt FE R 548
BRRORAE

Innovation BIHTI%{ii \]

I A multi-sensor platform for traffic data collection.

I A traffic analytics platform based on Vissim, a microscopic
multi-modal traffic flow simulation software.

I A real-time dynamic traffic control platform that adjusts
signal timing based on traffic conditions.

| SZTRETENELBEIE -

I LlVissm((FEEEE ) BERASBSMTES o

| ERNCEIETIETS @ LUXBERRARRI AR BENE
AR o

Predictive Analytics and Real-time Junction
Traffic Signal Control System

FEFRTRAIM I < BRF IR O3B SR E IR R
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DSy — AT

FERFRAINE DT
SREARENRSERM

el

Key Impact 2Rt 3K

I Enhance mobility by reducing delays and stops at road junctions.

I Minimise adverse environmental impact by reducing gas consumption.
| A B S O R AF RE VRS R LR A S RIREN 1% o

| AL REHIMLUREEIRIZAIRIE

Research Completion TR ER
2023 2023

Applications & A SEHS

+ Traffic Management - EEE

Commercialisation opportunities EmibidE
+ Technology licensing o BAiTAERT ]
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SMART CITY - SMART MOBILITY

RFID Device
(Two-piece Device for Tolling Application)

Overview 7T \]

LSCM'’s UHF RFID Detachable Tag and Traffic Antenna Technologies have been adopted in
the Government's new tolling system (HKeToll) to facilitate free-flow tolling for smart traffic
management.

LSCMAYRES SRR SR B! (UHF RFID) FIREMEE AT BRI S B EUSRIFTIE R (B
BIT) A BT BERNBEMERE -

Problem addressed fRT5 = )

Hong Kong is a densely populated city with scarce land resources. Owing to the limited road space, the
Government can hardly resolve the traffic congestion problem solely by the continuous construction of roads
to cope with the ever-increasing traffic demand.

FEZAOMBAES > THERFRR - ARNVERTHEABR - ESEUSTETREZERR LB B IIEmaszs
TR AT BIBEARE

Innovation EI§r$%its \1

I The system adopts dedicated short-range communication (DSRC) as the core technology with in-vehicle
unit (IVU) as low power RF application. The DSRC system is based on an interchange of information
between roadside readers.

I The unique identity of the driver's tolling account is kept in the standalone RFID card with a short-read
range of around 3cm. Once the card is put into the card slot, the amplifying antenna can extend the read
range to more than ém.

I Aninnovative curved antenna that can be installed on gantries was developed. The customised antenna
is small yet capable of maintaining adequate beam width control for the electronic tolling applications.

| ERMEAEAREZEEN (DSRC) fEARZOIXIM » LIEARERS (VU) (EAKINREISAER - DSRCRR
EEEEAIR R FAN B3R

| ERENEAERNERFSEEFEEFNEIIMRFIDFR - HEEIERAIEX - EFERAENRFIDFMA
HEFER - AL EEERHREZEOKLLL -

| EETHSH T —Er UL R ERAIFTHERAR < EEHRIRREETEH/|\ - BEENASTNERER
REEMAURREEZZS
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Key Impact 2Rt 3K

I It helps to disseminate the traffic information to the public, facilitate traffic management through
application of information technology, and supports traffic enforcement.

h

I It supports the Smart City Blueprint for Hong Kong with "Smart Mobility" approach.
| EREBRAARBFMZENE  BEEAMERKMEAZBEE  WiBEIEHE
| EXEEAEEHTERNEBHITHEE -

Vehicle Driver Card

Award 381§
Silver Medal in the 48™ International Exhibition of Inventions Geneva in 2023

Silver Medal in the 3™ Asia Exhibition of Inventions Hong Kong in 2023

Outstanding Vehicles Road Toling RFID Tag in Smart Living Partnership Awards 2022
Outstanding Antenna Detection Payment Solution in Smart Living Partnership Awards 2022
2023F 485 H A R EIFR 3 AR IREE
2023FE3ETNBREEE — F8 R

20228 BHIERH AR — BHBEWMERNEIHRRE
20228 BEERHAE — BHRREAINERRTTE

7 RFID Device (Two-piece Device for Tolling Application)
AIHF f — FEFRERINE R Z AN RIS SRR

/4

Research Completion
2022

Applications
» Free-flow tolling for commercial vehicles
» Carparks

Rental vehicle management

Electronic road pricing system

Patent Applications
US 18/193,989

*+ CN 2023 1034 0327.2
HK 3202 3070 889.5

Commercialisation opportunities
* Technology licensing

Fe AR R S 7
2022

& P &5 IR

- EREWEETHE

© FEIS

- HEHEWmEE

« BT ERIERM

HFIHER

- US 18/193,989

- CN 2023 1034 0327.2
HK 3202 3070 889.5

EmiE
. SR
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SMART CITY - SMART MOBILITY

Real-time Vehicle-actuated Traffic Signal System

Overview 7T ﬁ

In this project, LSCM develops a real-time vehicle-actuated traffic signal system that uses traffic
flow data based on suitable detection technologies to derive the most suitable signal duration
for better mobility.

= E@IEEEF' LSCMHEft 38 7 —EERS B (R AIRY B AR R @ B2 RRER @RV - 17
ARz R SRS HRIPBRARAFERSE - LURHAERYRENE

Problem addressed @R

Roads in Hong Kong are usually busy and narrow. Traffic blockage may occur when two large vehicles
encounter each other at the same time, resulting in traffic congestion. Although traffic data is collected from
various data sources through the existing systems, they are seldom used for analysis for making intelligent
decisions and actions for enhancing mobility efficiency.

HEANER—MEEFICMRERN - EMWARNERHFRRDEES @ TESENTRBE - GERERMHMT
FREHFBRNEIBRHIE - BELEHBRRDBESTLUERANE R RMITEIES HITRER -

Innovation BI¥T#%ifs \

I A narrow road segment can be configured from a single
way two-lane to a one-lane two-way passage. The duration
of green light and cycle times may vary according to the
real-time traffic flow data at the road segment.

I When opposite and/or idle vehicles within the traffic
control area are detected, alerts will be displayed on
electronic variable message signboards to warn motorists
well ahead of time.

I A multi-sensor platform is used for predictive analytics
and real-time junction traffic signal control.

| BB EEH803Z BEN SRR o IR IREE AV E R B
B—pEHEERAEHEERAMNEE - RIEFEMEIR
A RE R MARBEIR G ER B RE/FHE -

1 R3S 550 E P8 0 B 17 B ok 12 a0 22 6 Real-time Vehicle-actuated Traffic Signal System
B SR EEREERHIET  LUSHBMERE - FER A& SR B A SR A R B R R

| ZERSTRANRTERASTAFER O BASRES -
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Key Impact EE R \

I With this system, the commuting time will be reduced while the road safety will be enhanced.
Hence, the social cost of traffic jams and accidents may be reduced.

I The deliverables of this project are in line with the Smart City Blueprint for Hong Kong to enhance
Hong Kong's mobility.

| HREEEDBERRE  TRSERZZE  TEAEEZBEEMERNLE K AFEDZE
Z4h o

| AEBERAEEEEHTREER @ AERAHHAERENTEE LR

Award #2815 h

Bronze Medal in the 48t International Exhibition of Inventions Geneva in 2023

Silver Award in the 3 Asia Exhibition of Inventions Hong Kong in 2023

QOutstanding Vehicles Detection and Alert System in Smart Living Partnership Awards 2022
202352 48/8 HAN L EIFE 35 RAE SREE

2023FE3EMNBAREY — &8 RIE

2022BBHEHB AR — BHERMGIRERRR

Research Completion SRR (R
2023 2023

Applications & A EEHS

* Traffic management - REEIE

Commercialisation opportunities EmibidE
» Technology licensing . BitisEDrE
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SMART CITY - SMART MOBILITY

INSAR Deformation Analysis Technologies

Overview 7T \]

In collaboration with SpaceSense Technology Limited, LSCM and the Chinese University of Hong Kong
developed cutting-edge synthetic aperture radar (SAR) interferometry (InSAR) technologies to effectively
diagnose urban infrastructural safety issues, such as structural settlement and deformation, and establish
the Urban Infrastructural Safety-Oriented INSAR Cloud Computation System.

LSCMEBEERXABEXIERINBRARSF » $H¥EHEERAEIIE M ERRE - 3 —CAINSAR
RRIBLU R BRIz A - 3 T hERERSEREINSAREAET S | - AREMEREEERGEHME

Problem addressed &R

With the rapid urbanisation, many cities need to monitor and evaluate the
infrastructural safety of the built environment extensively. The existing
INSAR systems in the market have limitations in terms of processing
algorithms, computational efficiency, and user interface. The InSAR
remote sensing methods researched and developed in this project will
satisfy the increasing demand of structural safety diagnosis services at
regional and international levels.

FaE SRRV THLERR © B S WA R Y HEZ ERIBNARIEETT
EizaRZERAFFHE - 5 EIRBMNINSARRREBIZE L  FTEME
AP RE S EIMIFERRIE o LLIEBAEMEREAINSARERRAR @ #E
A E BEAERE D HEERERERF HREROEX -

INSAR Deformation Analysis Technologies for
Urban Infrastructural Safety Diagnosis

E AR EREE L ERE InSARTZE M T37E

Innovation EI§rHits \]

I A DSINSAR method is developed to improve point density over large areas. By applying homogenous filter to low-
coherence targets, the quality of the interferometric signals can be improved significantly.

| Optimise data pre-processing parameters based on the prior geographic knowledge and improve the automatic
processing capabilities.

I A new framework for structural safety evaluation based on deep learning methods is developed to learn time-series
deformation and identify deformation patterns.

I Develop sub-region parallel solution methods through instruction parallelism and thread parallelism based on
Alibaba Cloud, and reconfigure algorithms that can be run on the GPU to improve computational efficiency and
prompt response capabilities.

| Utilise high-performance cluster computing to process data-intensive tasks. The distributed resource manager of the
cluster is responsible for monitoring and dispatching resources.

I A user-friendly interface is developed based on three-dimensional (3D) models to make it convenient for the user to
display, query, compare and analyse large amounts of deformation data in near real time.

3 7 —EDSINSARTIALIRS AETRIREE - SBRERKRHEAT BRRER - ATLiESRe T RNEE -
ERERRHIZMERE L BIBNTRERIESE - R BELaIRIERES] -
3T —RBENRERELENREEL ZMEIMER - ANBERRFIIE - WHHFEES -

ERMER  EBUITIHSMUITHRERBU T FRIFNARTTE - EMEEREGPULETHE.  IRSFIENX
TR FERVRES -

FZIRBF RS MR EREIEHERETF - £HNMXEREERTEERENREER -
| ER=HERERNSNERNRE - HERFELERET « B « LEASTASHESE -
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Key Impact B %34 ﬁ

Enhance monitoring capabilities of INSAR technologies and provide convenient and efficient data services. The
advanced data processing platform developed can be widely adapted to high- and low-coherence urban areas.

The deliverables of this project have a wide range of applications such as ground settlement, wall cracking and
failure, infrastructural deformation, landslides and debris flow in the regions with cloudy and rainy weather.

The scientific achievements from this project will have impacts on the investigation of sea level change,
groundwater cycle, geological evolution, earth dynamics in which an enhanced understanding of the dynamic
mechanisms of urban built environments is also critical.

Create the first INSAR cloud computation system that provides services for urban infrastructural safety diagnosis
and promotes widespread applications of INSAR technologies in the monitoring of urban infrastructures and
geological disasters. It will also promote the industrialization level of remote sensing technologies and further
upgrade of remote sensing industries.

ZIABRS T InSARK MRV AIE D - 1Rt 7 EESXAIBIEMRTS - LIRERBATEBIBRIETS » AIERZ
BANRES—EBMENE—EERIE T HE o

AIEERREENX R RO EIRE « REERENRER - BRGNS B  REAFESERRZIER -
ZIREMF 2R RIS TEEML « KBS « tEEL - MIKEBHBMEFREENRE - HPMsREnT
RERRENEHFIEROELER -

ZIRBAE T BEINSARE BERH - RilmEREL ZEIRHRTS - HENINSAREMI T H AR IEM
WEKEEAFNEZER  thigEEEREMmER  WE—PRERTE -

Award 818 \

2021 Grand Prize of China Geographic Information Science and Technology Progress Award

2020 First prize of China Surveying and Mapping Science and Technology Progress Award
2021 R EIHIR(E BRI ES 5 F R
2020 ARG R E S —F 1R

/4

Research Completion TR EHR
2022 2022

Applications EREER

* Provide an integrated InSAR cloud computation o RMEERINSAREE ERH - AiEh
system to provide full-chain services for urban ARt 2 RERMEIRAVARTS -
infrastructural safety diagnosis. . BEETESAGEERAEENEZ
Help conduct infrastructural safety surveys RERE
over Hong Kong or to the Guangdong-Hong
Kong-Macao Greater Bay Area. 53

* Ma, P, Ye, G. Zhang, F,, Zhao, Z., 18z,

Patents #AINSAR V1.0 (#R8£20205R1223595)

* Ma, P, Ye, G. Zhang, F., Zhao, Z., Pattern
Recognition-INSAR V1.0 (No. 2020SR1223595)

Ma, P, Lin, H., Ye, G., Zhao, Z., InSAR Cloud
V1.0 (No. 2020SR0451599)

Ma, P, Lin, H., Ye, G., Zhao, Z., InSAR
EV1.0 (#w5E2020SR0451599)

Bt

Pt
Commercialisation opportunities firSerEET =l

» Technology licensing
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SMART CITY - SMART MOBILITY BEWmh —EE

LoRa loT Platform LoRa¥ B #E e

Overview f§7T \] Key Impact EEREH ﬁ

In order to support the development of Smart City, LSCM and the City University of Hong Kong I Due to the Lohg—ranged communication c.apability and I.ow power consumption characteristics of

have developed LoRa network which integrates smart devices, citizens and the city's services LoRa, developing LoRa-related products will become a big trend of Smart City Development.

together to achieve sustainability, efficiency and mobility in Hong Kong. I Provide perfect connectivity with the China market where LoRa is the basic elements in loT
development.

R TEGEEHHEE  LSCMREABRMTH AW T LoRaifgis - HEREERE - mERMATHAY o e e .

RIS LEEEENIEBESRE SR o I EftLoRaERIRREREA SENFEINRENGIE - B 3L oRaANRAE MAS AU A B B Th R AVKTRES -
| LoRaMEHBERBREERFBMISERNERTE

Problem addressed fi#iR753 \

Three new LoRa-based Smart applications-interference- Smert city applications . = o

mitigated LoRa-based seamless localisation, real-time Research Completion SERLERZE 1}

performance in LoRa network and sub-metering will be 2020 2020

implgmented. These are the new applications vvbich can Applications EFEE

pronde scrae localoton s vl s eolime | SR RIREEYS

' Tracking plays an important roles in smart city applications! Smart City a lications O *”%’fiﬁﬁl_"ﬁﬂgﬁﬁ

Y H 140 = TR A LoRafI I B AL + IE{E TN S o

LORaﬁ!ﬁ—’TJ—L TELoRaiBARRET B ROITHI S P E LoRa loT Platform for Smart City Technology Patent Applications AR

B - ELMAERRERN LA BER PR ERS and Applications Development . US 62916241 . US 62916241

1t ~ BRFM FETEAIRT -

FRAEEN R RENLRMEHET S Commercialisation opportunities B
: + Technology licensing . Byt

Innovation BIHT%{ii \]

I The newly developed LoRa-based Cloud prototype facilitates long-distance data manipulation efficiency
and reduce computation cost for users. This project offers an alternative solution to mobile platforms
since a good link budget is analysed.

I A novel seamless localisation technique based on LoRa is developed. It is more accurate than other low
signal-to-interference-plus-noise-ratio (SINR) wireless techniques.

I The technology has been tested in Hong Kong International Airport, City University of Hong Kong, and
Tai Lam Tunnel to evaluate the effectiveness of the proposed network.

| SE&IFABEENRLRAMNERFRE - IS EREERMEIBRIENE - WHEKRA NG ERSE < Eas
11 SR HAERMRFAEERTAE - ARBTARME—EFASE -

| HIEERR— AR LoRafF B EAETE IIXM - & L E AR SRR E M T8 R & R SR E LL(SINR)AY
TRER AT T AELE o

| HRMESHEEERRES « FBEHASMAERREETAR - LEHLEMRIHA -
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SMART CITY - SMART MOBILITY

Seamless Navigation in Urban Environment

Overview 7T \]

In collaboration with the Hong Kong Polytechnic University, LSCM developed algorithms for
GNSS multipath error mitigation and for improving positioning availability in dense urban areas.
It also provides a seamless positioning server platform that supports high precision positioning
in Hong Kong.

APOEEFBET ABEF S R 7 EANNIEGNSSZ BERENEANBRENTRAR
ENETEE - ETREiRM—EEEE ARSI TR - LURSEURFBHESE

Problem addressed &R \

This project developed an integrated solution to solve the multipath problem in Hong Kong. It integrates
multiple sensors, including Micro-electromechanical Systems sensors, Wi-Fi, satellite in view, and multiple
GNSS constellations together with 3D city model, to significantly reduce multipath effect by using advanced
fusion algorithms and multipath modeling.

HIEERAR—EFSNARRTIE  UFATENSIRERERNS - tESSERMERS - SEMEERGRE
#& » Wi-Fi » BI2iR B M ZEGNSSE RLU KD MR  EBBRERLENRASST EEMSIREREN - BREHR
ESHREMEENRE -

Innovation BI§r$%is \]

I With this project, we can significantly increase
coverage and reduce multipath errors in dense
urban areas using the aforesaid algorithms.

I By integrating multipath mitigation methods
developed in this project and DGNSS platform
for mobile phone that was developed earlier, we
are able to provide an integrated service to offer
metre-level positioning accuracy in open areas
and 10 meters accuracy in dense urban areas in
Hong Kong.

| EBEEE - AUEA LR B EE RS
B% WD AOEENHENNS BERE -

| BEESAIEEMINRESRENENTTIENS
FEERFHEDGNSSF & » AR IR S IR - X
Bt R ALK RAVEBIEE  MEFEBAORE L e S B BB 2

1= BH 3 MWHALEFERE o
HHEARRFLEE10RAERE Seamless Navigation in Urban Environment through
Multiple Sensor Fusion and GNSS Multipath Mitigation
EPGNSSSEXELEM S B RZmR A Y
RS VY

411

DSy — AT

) E S A

Key Impact B %34 ﬁ

I Develop a reliable and seamless positioning technologies to support high accuracy positioning
requirements in Hong Kong.

I Provide low cost, high accuracy and seamless positioning service.
| B8R BEENTEURMN  UXEFENSHRHEEEMER -
| REERAE - SrEHEEMEREE R -

Award #2I§ )
Silver Medal in the Special Edition 2021 Inventions Geneva Evaluation Days

2021 F H R BIPREEFAREREE

4

Research Completion SRR ER
2019 2019

Applications & FAEEHS

Smart city navigation - BEHHEM

Commercialisation opportunities EmitE
+ Technology licensing . byt
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SMART CITY - SMART MOBILITY

GNSS Based Infrastructure

Overview 7T \1

In collaboration with the Hong Kong Polytechnic University, LSCM developed a system based on
the existing Hong Kong SatRef network and offers a fundamental positioning infrastructure that
provides multiple location based services to support the economic development in Hong Kong.

RIEEBEFAET ABEE - 5 7 @ENETER1TSatReMEBAVERE (I521E - IRHSBUE
EHRTS  UXESETAE - YR « #IBE SR (GIS) BA R EEMRRIFARMEA -

Problem addressed f#iR75 3 \

The system provides technological advancements in surveying, logistics operation, Geographic Information
System (GIS) applications, and location-based services in Hong Kong. It enhances the performance of the
SatRef network by integrating GPS and Beidou, and achieves more reliable Real-Time Kinematic (RTK)
positioning with the accuracy of 1 centimetre for surveying and engineering applications.

BRGHGERE « MRIRME IR S RAIE A MU B ERARFBEVRIN o ©EM T GPSHALH 8 - E—F 12
FtSatRef RIRAIRIR - FLABM LIZER LREEAELEMLE 1 EXRIGERZNVERBIE RTK) -

Innovation BIHTI%{ii \]

I The system implements GNSS heightening in Hong Kong to improve engineering surveying efficiency.

I The system provides a reliable platform with DGNSS differential technologies for mobile operators in
Hong Kong and surrounding territories to support personal and vehicle positioning & navigation with
metre level accuracy (2~3m).

I Afull-scale gravity survey in Hong Kong is measured with modern gravimeter to evaluate the quality of the
existing gravity data available and to fill the gaps of the existing data coverage, particularly in mountain
areas.

| ERGEEEEIGNSSIEEA LIRS TRABHE -

| RHLOGNSSEARIFRH—ERENTE © AABEEEEHEEE R ERAEANEMOE
RSB - 2 ZLUKIRAOEREE (2~33) -

| AARRENREESFRELNENINE  LHEREENENNEE - WARREEN BRIREL
B)EHEE LOTE -
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FE T — HEHT

HIXGNSSHE 5 fits

Key Impact B %34 \|

I With DGNSS System, it can significantly improve the GPS accuracy of the platform.

I It can help logistics companies and the Customs & Excise Department to better monitor cargo
vehicles.

I {EFDGNSSHE#% » AILIFEE RS T EAMGPSIEEE -
I TILUGEIAR A R A BB U ESIR S E i o

- s LonAsS ) R’eferenmz i Deyglopment of a Hong Kong
" Positioning Infrastructure Based
i N7 on GPS, Beidou, and Ground
g = Based Augmentation System
O e ey ——— EBLGPS ~ db3k K dth a8 R AT
— — B EEFEENMTFER
e ‘
Server Platform Lands Department
Logistic Application Active GNSS network
Award 3818 \

Hong Kong GNSS Signal Quality Monitoring and Interference Detection System has won the Gold
Medal in the 49t International Exhibition of Inventions Geneva in 2024

Outstanding GNSS Positioning Service and Integration Technology Solution in Smart Living Partnership
Awards 2022

GNSSE 28 Al TEAIRIEE2024 FE 49/ AR L EIFR AR5
2022 BHIEH LRI — BRHGNSSE MBS RARIFHRIMI T E

4

Research Completion SRR ER
2016 2016

Applications fE &S
Smart city navigation - BEHHEM

Commercialisation opportunities EmibigE
* Technology licensing . Bt
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SMART CITY - SMART MOBILITY

3D Seamless Spatial Data Acquistion System

Overview 7T \]

In collaboration with the Hong Kong Polytechnic University, LSCM developed a 3D geodatabase
framework for Lands Department’s wide GIS applicationsin Hong Kong, enabling its applications
in an effective and efficient 3D urban environment.

RAIAHREBRTARBSHF > RBEMIBENTRLAT AN —EHIEHBEER  2ft—
EHH=HRMRIBTT AR BMMENNERTLE R EMIRESRMPEIEZEA -

Problem addressed fRT5 = )

The key issue forimplementing the 3D geodatabase framework is the corresponding data capture technology.
A lightweight 3D Seamless Spatial Data Acquisition System (SSDAS) is thus proposed for the corresponding
3D data capture.

Eiﬁ3Di’mI¥ﬁ¢§E[§=E’JE§$I$T FAEFERY BB RRERRAIT o At - thIEH BRI SDBUB R © 2
i — (A2 Ea3DER R BUBIRERR (SSDAS) °

Innovation EUHT%1fi

I Thisisa 3D interior building model produced by the spatial
data acquisition system and the developed algorithm.

I The lightweight 3D Seamless Spatial Data Acquisition
System synergises progressive spatial information
technologies and a specialised software package for
processing, generating and visualising 3D spatial data.

I The developed geodatabase and SSDAS will be widely
utilised in many fields that need spatial information
infrastructure in Smart City, such as lands and resources
surveying and management, civil engineering, autopilot,

intelligent transport, highway maintenance and urban — FF5s .
planning 3D Geodatabase Framework for Hong Kong:

A Lightweight 3D Seamless Spatial Data
I ﬁnggfggﬂfﬁﬁmﬁﬁ%@ﬁ RREAL A Rt

_ — . - FENZMMIZBURERE e LEE=H
| B SHBIBRERGR —EER L= HREZRBIRIE CRIMIIRE R

£ R4% (SSDAS) ° %ﬁ?%iﬁﬂ‘]?%‘iﬁ%ﬂﬁffﬁi * BUR
AILURREE - é_i._iﬂliﬁﬁﬁmﬂ L= MR BIRRIE R -

| AEEMARMN =R SIREERE LN ENEBRE

it (SSDAS) - BE2HREZEBRAMEZSHHAENZEIE

SEME e RERRMEE - BT EERNAER

;;fii} TARTHE - BEEE - EHEXE  BREERHT
=l o
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Key Impact EEREY \
I The 3D geodatabase framework and SSDAS are capable of enabling the efficient and effective

management of indoor and outdoor 3D spaces, enabling 3D spatial big data manipulation capability,
making survey works easier and more flexible in complicated environments, and building the 3D
spatial data infrastructure for the smart city development in Hong Kong.

3D IR EAE IR MSSDASHES B IRE R FN D MRS EIEMIDE M AR IRF - FEMIRIR
TROBIAI T(E RIS - ©EEBEIDEMEEREMRE  [BESENEBWHRE -

Research Completion SRR ZE (R
2018 2018

Appllcatlons FEFE it

Lands and resources surveying and management T EIRAEEEE
+ Civil engineering « TAKRTH
+ Autopilot « BEhEERE

Intelligent transport © HEEXE

Highway maintenance © ARRHHE

Urban planning HhRE

Patent Applications BFIREE

. CN 2018 11544 586.2 - CN 2018 11544 586.2
US 16/266 731 . US 16/266 731

- CN 20181218 142.8 - CN 20181218 142.8

Commercialisation opportunities EmibdE
» Technology licensing . dEfiEEsEsTE]
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SMART CITY - SMART MOBILITY

Smart AP

Overview 7T j

LSCM has joined forces with the Hong Kong University of Science and Technology to research
and implement Smart Wi-Fi, an intelligent embedded software technology for Access points
(APs), to overcome the challenges in the Wi-Fi environment, such as high interference between
Wi-Fi APs, APs load unbalance, the lack of user/asset tracking capability, etc.

LSCMEfRIE ERHR A BEEE 7 RIFRIEREWI-Fi - EBWi-Filg AZL(AP) LB MFRVE RERR A NE 4R
R RWI-FIRIEFTE ¥ AV R IEDkE - WAPZERISE T8 « APRETTLS - RZAF/MtHE

HEHENSE -

Problem addressed iR w

User location information ("user heatmap") enables many commercial business opportunities. With the
heatmap, a mall operator will be able to offer the best floor layout, rental schemes for their tenants, timely
coupons and location-based recommendations through mobile push advertisements (“Online to Offline”).

APUENS (Bl "HAREER ) AR PERESEHK - ZAMMER @ HHTEEESARSHEES (TR
ERRRN) - BHRENEHESNE  BREFRHEENEEEE - AEESMUEES -

Innovation EUHT%1fG

I The SmartAP will scan the environment Wi-Fi signal to
identify the location of Wi-Fi devices. The site owner
can thus analyse the behaviour of their customers or
track their valuable assets.

I A mobile app is developed to communicate with
the cloud server to identify the current loading and
channel busy time with different surrounding APs.
The SmartAP will automatically connect to the best
AP for enhancing users' Wi-Fi experience.

I SmartAPRIIZHEMITAYWI-FigR SR - UG RIWi-Figs i

B E - Lt - EEEEEUIMEZFTA
BEHIEERMMG -

| E@REERRENRERFARSETEN - LHENE
ATV B AN EE TR SRE A BEICESRE © SmartAPHE B
ENERIIRER AR LR A FAIWi-Figgsg o
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Smart AP : Wi-Fi Positioning and
Optimisation for a Smart City
BHEIRARS B BT AV EEARWI -F i (AN
RiRE(L

Sy — BT

EHERAR

Key Impact EEREY \

I The user location information (heatmap) enables the mall operator to offer the best floor layout,
rental schemes for their tenants, and the timely coupons and location-based recommendations
through mobile push advisements.

I With intelligent and collaborative channel setting, power control, and AP association, users will be
able to enjoy much better through out experience and Wi-Fi service.

| EBAFUENE (BE) w5 EmenEanatEnil FiRHSENEHMGE  HEHE
I Ko iR B BAE MO B 5 -

| EAEREREREMERE « THERZEIFAPRR - A s = 2 B ira)SRmeaiafIWi-FilRTs -

Award 3515 h
In 2018, SmartAP has won the Silver Medal at the 46™ International Exhibition of Inventions Geneva.

B AR RMITE201 8 55468 H A R EIFR 3 AR R E15ER IR

4

Research Completion SRR ER
2018 2018

Applications & FAEEHS
+ Crowd analysis and management « ABEOMTEAEIE

=
*+ Smart city positioning for location-based - {EREREEME ML ERE
recommendations HEE S

Commercialisation opportunities Emitie
* Technology licensing . Bt
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SMART CITY - SMART MOBILITY

Indoor Localisation Tracking and Navigation

Overview 7T \]

Satellite-based global positioning technologies are easy to use. They can easily locate and
assist in navigation in outdoor areas. But for indoor environments, they become unsuitable
due to poor reception of satellite signals. In light of the challenge, LSCM has collaborated with
the Hong Kong University of Science and Technology to develop a Wi-Fi positioning system-
“Wherami”-for indoor localisation tracking and navigation.

ERBEENEREURMEESA - T ErIUESETEM LGSR - EEEARE
FAIRAZEWATRIFE2FEMEEER o LSCMEEF BT AXBH HEARARZFENIWIFEHEE » B
B—EHAF N EENEABEELREMRM — " KE ) WiI-FiFEELRAR

Problem addressed f#iR5 R \

Wherami is an innovative and highly Wi-Fi-based accurate indoor positioning system (IPS) which is able to
"fuse" different location estimations for a mobile user. The estimators may include Wi-Fi fingerprinting,
map matching, infrastructure hints, Inertial Measurement Units (IMU), etc. Using our software as add-on,
improvements in accuracy can be achieved. It supports multi-storey and/or multi-site scenarios. The system
will be interoperable with and non-intrusive to the existing Wi-Fi infrastructure.

kil E— BRI M= EREFENWIFFIZEREM R (PS) @ BEAREBIAS "Ra , TRANUEMGE - AERAE
REWi-FissfGEA ~ thEACYS - BeEEeiEie T  BIHAIEE T (IMU) F o ERAKFIRMINEHE - AILURSRE
B - BIRIESEEN/SHETHE - ZARMAVRRE LWi-FEERIIEZEE AR EMIL T Z AT -

Innovation EUHT ¥ 1ifG \

I Mobile appsforindoor localisation, tracking and navigation, enabling targeted services and advertisement.
The apps will run in various mobile platforms, including smart phones, tablets and personal computers.

I Map matching of building’s floor plans together with an efficient route selection algorithm.

I Computationally efficient algorithm to reduce the estimation time of location. The position estimation
time does not increase with the size of the fingerprint model.

| RBERREXITAREAEN EHMEM - RESTEMENRBNES - ELEARX AN SIEREER
fis > BAREEETFH  FIREMAEAER -

| FASHHBREEL  EREYTEERSMTE L -

| REGERTBEMRIETES B GEHUBERRE - BIEESHUERRBT EREE ERUE R B AT -
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Key Impact B %34 ﬁ

Provision of an accurate and efficient Wi-Fi-based LBS with a set of innovative and effective
technologies which are in great demand in industries.

Its navigation function goes much beyond “mobile directory”, because it is a context-aware
application that is built upon efficient and accurate position estimation.

Enhance the customer services provided by shopping malls, airports, or hospitals.

It enables a plethora of indoor LBS which can change our lifestyle by making it more convenient.
IRAERMAAIWIFREM L B ARTS @ WiRH—ERRTE KAVBIFRA;M

TEMAE  TREEY "BE3EH, N5 RATEASIERMUEMET TUBELETX
RFNEFAREN -

RA RS - HEEERNT PR -

CERTAEMNEABEUER - SHPINEEESLE -

Indoor Localisation, Tracking and Navigation
ZEAEN  BHANER

Research Completion SRR EHR
2015 2015

Applications EREER
o ABFOMTEIEIE
- EREN - BHANER

+ Crowd analysis and management
* Indoor localisation, tracking and navigation

Commercialisation opportunities EmiE
+ Technology licensing .« BARAERT ]
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SMART CITY - SMART MOBILITY

Indoor Location Analytics System

Overview 7T j

The Indoor Location Analytics Systems (ILAS) was jointly developed by LSCM and Hong Kong
Baptist University. Backend Location Analytics System Server analyses the visitors' movement
data and predicts their potential preference using the content-based and collaborative filtering
approaches, and makes use of the flow patterns extracted for better booth arrangement for
exhibitors, especially in the sub-optimal booth areas.

ERUBE DR (LAS) EHLSCMMEBR S S ABHLFRME - BiGUESMTRAGERIERE
RARBRIEEIET A > AMESHENBHEE - TRAFINEL - WA ARRERRENIEL
REEBRHGGEERENEER) BIFRRALHE -

Problem addressed iR w

With limited space available for conventions and exhibitions in Hong Kong, there is a need to maximise the
usage of the available space within exhibition halls. An Indoor Location Analytics System (ILAS) is therefore
developed to determine the dynamic flow of visitors in exhibition centres.

HREENEENEEZTHAR  SERMNIAEEANMEZEME - EEZEAAME TR (LAS) BEIFES
EBEHROCAZBENFERS

Innovation EI¥r$%its \

I Location Analytics APls for Mobile Apps is a set of programming interfaces to facilitate the development
of Mobile Apps with location-based value-added services used in the exhibition.

I Fast Calibration System is a trolley equipped with a smartphone as a Wi-Fi signal beacon. It goes around
the exhibition hall for fast data collection and calibration of the indoor positioning system.

I The system has been tested in two trade fairs organised by Hong Kong Trade Development Council
(HKTDC) at Hong Kong Convention and Exhibition Centre (HKCEC) to evaluate the viability of its
deployment.

| UEMTEREX T EE—ERENE - BEIRREANEESRIEIEEREREIERER

| REFRRBE—BER T EEFHRNBWIFTRNFHEE - CEREEBETEAEMRRIIRER
IBEREMR o

| RENERAESEREEEETERED OCEPOMERESETAS - LEMEEERERRYATITH -
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Key Impact EERE3H

)

I The system creates a new business opportunity on the use of femtocell for active marketing in the

exhibition industry.

I It provides customised services to the visitors which can enrich their satisfaction levels.

I EREERfemtocel  HEIRE R FEITTRIBEH » RIS

| ASBHERMEZIMCLRT - BABMERE

Heatmap ‘
Visualization -

Indoor .

Location Analytic

Physical Indoor Location
Analytics System for
Exhibition and Convention
Industries

BRRRBERERITENEN
UEBIB I RR

Research Completion
2017

Applications

Indoor location analytics system for exhibition
and convention industries

Commercialisation opportunities
» Technology licensing

TRk R 42

2017

fERsEiE

- REREGHRTENEAUE
BT R

EmlciE

- SRR
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ROBOTICS TECHNOLOGIES

Soft Material Handling Technology
Using Reinforcement Learning

Overview 7T |

LSCM developed an Al-based robot manipulation technology for soft material handling.
LSCMHft 3% Y —IRFE KL AR BB ERMEAT R AN T & REREA N SR (E 34T -

Problem addressed &R/

The hydrothermal separation process in industrial laundry services is labour intensive, and the repetitive
tasks of loading and unloading recycled textiles into the machines are not efficient enough. LSCM thus
developed a mobile with multiple degree-of-freedoms robotic device that can handle soft objects with such
repetitive tasks to ease the problems.

5t TEREAVERRIZHAVKE D BEERETE R E A FIS RN MR RIS - MEKBAFETELER
:lél{’ﬁﬂgiﬂiiﬁﬁ o LSCMIA L 3% 7 RIS B R BB S EE HERIMMARE - GESTA N RIZEIEMFRIER
TAELUFRERIRE

Innovation BIFT%fili )

I Develop a compliant robotic arm and an end-effector to handle soft and irregular objects. In particular, a
bio-inspired (cuttlefish-alike design) force sensing and compliant feedback gripper is designed to handle
soft and irregular objects.

| Develop a novel robot vision/imaging technique using Reinforcement Learning (RL). A reward function is
used to train the RL model in real time.

I Leveraging on system integration and implementation, a robovator will be constructed whilst the RL
model will be deployed in the Robovator.

| R —ESRREERE R RENITER - URIREMA TR o 45RIREt—ER 1 E =R AN = &)
RERY (MM (B R AVRRET) - ARIEEUERM AR RIBIH 1

| AASERMIER B ROMBIFTHIE IR B R G - FI ARSI B3I RRLAZEY -
| FIARREAMER @ SEE—EHM AT EEE (robovator) - FIEFHERLAZEIFE A ELHEH o
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Key Impact EERH

Deploy in applied researches pertaining to new
industrialisation (i.e. process automation) for the
textile recycling industry in Hong Kong

Ease the shortage of resources and manpower

Improve productivity and efficiency

FERMNEFARINHBRITENRE T ELERME
CapzEA=Eil o

IR B RN A F Rk
BRI EEDMIE

Needle mechanism

Soft Material Handling Technology
Using Reinforcement Learning

E R b BB REM R IR

Research Completion
2025

Applications
+ Textile Recycling System

* Industrial laundry services

Commercialisation opportunities
» Technology licensing

Fe AR 5 S 47
2025

FERsiiR
- IR REIRA
- TEERRH

EmtiE
- AR
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ROBOTICS TECHNOLOGIES HAR A $ 4t

Sensor Fusion Technology for Glass N ~
D ' d R T :u.\lﬂu*u ﬁﬁ‘ﬂuf&ﬂﬁﬂ’]lu\l IJ%EHE j:ifh.

etection and Recognition
Overview 7T } Key Impact & %34 j
This technology developed by LSCM aims to research on sensor fusion and related artificial I Fusing other sensors with mm-wave radar, the reliability of the robots can be greatly improved
intelligence technologies for robot navigation applications in glassy environment. I Foster the implementation of Smart Hong Kong
LSCMHfF 3 L F TR B AV B E BB A E RSN AERIBIIRIZT - BRASENRARMS | SHEHMRAISEEREEEMS - AR AN S

FiaAAERRRY A TE RERMT - LUETTEMABMITIIE | #EBEFBNEZHHEE

Problem addressed iR

Robot navigation mainly relies on vision and/ or laser technologies. However, both are not good at detecting
glass and mirrors because the light will direct the robot to unwanted directions. This makes it difficult to
deploy robots in glassy places like shopping malls.

AR A BV EM E RASEIRE K/ R G - SAME MR TR BABIBMET - MM AEES
WIAREIBETIERERI M - At - EEABRBRMAIEYE ST SRR A S ESANENE -

Sensor Fusion Technology for Glass
Detection and Recognition

RRIRNGE B B ER A R 2Rt S F il

Innovation Bl ¥l \1
I Sensor fusion platform hardware
1. LIDAR
2. Mm-Wave Radar Research Completion ST ERR E R
3. Robot Base 2024 2024
I Transparent Objects Detection Algorithm Applications FE Fl G E
I Sensors Fusion Algorithm for Autonomous Mobile Robot (ARM) navigation and « Glassy environment, such as shopping malls . BASIEAEE  GlAEETEE
object avoidance in glassy environment
1 BEEsa TamEet Commercialisation opportunities Bmitg
: » Technology licensing . Bt

1 gEmE
2. B TR
3. M A B
| EREBYORE S
| RRREEERIE THEEA (ARM) SRARE RIS R
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ROBOTICS TECHNOLOGIES

Smart Robotics Coordination System
(SRoCoS) for Hospital Logistics

Overview 7T |

In collaboration with Hong Kong Hospital Authority (HKHA), LSCM develops a smart robotics
coordination system (SRoCoS) deploying robots with advanced technologies in order to reduce
manual labour for repetitive tasks.

LSCMEAEF ARG EIRR (BER) &1F - R —EEERMARRARM (SRoCoS) © ERERER
SERMAEWA - UL TEABEITERMETIFEFAYREIS5E) -

Problem addressed fi#iR75 3

Despite the strategic initiatives of HKHA to take advantage of the
advanced technologies for sustainable development, the existing
solutions have deficiencies in compatibility and control. For examples:

(1) One model only works for one function;

2) Unable to take the elevators autonomously;
3) No system to control multiple robots;
)

4 Difficult to make hardware and software modifications to fit the
hospital's requirements.

HEREE R ST E LA AR R R ERE - BRE/M
FERTEEHRAMEREEAENETEZRE © fia0:

(—) BERXREERH &6

(2)  THEBENRIEFRE

(2) KRR EEFEH S B A BRI

(M) EELUSCRREHAME G LB S A EEfR AV R K

—_ o~ o~

Smart Robotics Coordination System
(SRoCoS) for Hospital Logistics

FE R IR BRI AY E BEREAE A 3R R AR

Innovation EUHTH1ifG

I Asmartrobotics coordination system (SroCoS) that provides delivery services in hospitals and autonomous
mobile robot system that supports vertical logistics.
B Auniversal base robot that can support different kinds of delivery devices.
I Aremote elevator riding mechanism for taking the elevators autonomously and carrying a heavy load
on an inclined path.
B Using computer vision in challenging scenarios to track moving objects to suit the operation of the
hospital.

I Fleet planning and management system with open Application Programming Interface is developed to
control the overall operation of the autonomous mobile robots.
| EReE A TR (SRoCoS) K B EREMEM A RIRBEN B IRLER RS - EBEEWR |
1 OERBAEEEW AR BT RN AE XA E
1 OEIRRRIREFEHM A RE B EIRE AN - TTREREEMENBLITE -
I ERZHIRIT FREN A BRI B BB E 4 LA S B iRA0EE
| BEEAREXEENEZREFEIERGLULE B EBEEM A BEEE(F -
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Key Impact 23K |

I With the help of robotics, workflow and order management technologies, material delivery in
hospitals can be automated so as to enhance efficiency.

I Thetechnology will be served as the building blocks of Smart Hospital where healthcare organisations
can take reference to the design and implementation for future infrastructure and system set-up.

I Advanced sensing visual technology will enable the robots to perform agile and safe navigation in
dynamic environment.

I Fleet of deliverbots complements the limited human resources for material delivery.

| ERWA - TERERFTEEERMNHET - BRERMEEXBEL - BAXEK -

| HIRERRAESERNER SERMEER MERRRRMETEREZRSFSE -
| RSB BRI AR A T BB RIE P ETREEN L Z00EM -

| EEEM AR AFTENME - HEEENE -

Research Completion SRR ER
2024 2024

Applications [E &R

Delivery services in Hong Kong hospitals - HEERAREXRE
Fleet planning .« W ARERREIE

Commercialisation opportunities EmitiE
» Technology licensing . BEfiEERESTE]
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Electronic Power Assist Trolley System BTN IFIEE

Overview 7T } Key Impact 23K j
Adopting power assist technology, LSCM’s Human-Robot Direct Tactile Interaction System | The human-robot direct tactile interaction system can greatly reduce human effort in moving heavy
(HARDTIS) can measure the micro deformation of the handlebars of the cart or trolley when it items.
is in use, so that amplified input force and direction signals will be generated to make a heavily I Itcan help the workers to reduce the chances of getting musculoskeletal disorders and occupational
loaded cart/trolley very lightweight and easy-to-use. injuries.
LSCMEBI A ML B BR B £/ 245 (HARDTIS) 1B Eh QBB LT » BT30S 3 HE B F 45 1F (5 AR RS AA Y 4 : I The regenerative braking system makes moving on the ramp more reliable and safe.
BIFEE » (A MESE LI AEANEMARABENSE - SESEYFHESESIEFERIFIS R I The speed is much faster than traditional approach though less effort is needed.
fEH - | AEEREEBHRMAILUAKRDBEEYIFMENNE -

| ERLURDHET ANRAESBRMEEE THKE -
Problem addressed &R 3 | BEFERRSEANE LFHSEEERSENRE -

| EERMEMBNE DL - BRERELLERITIERRS -

The traditional motor-powered carts require the users to receive training in advance in order to get used to
the controller. A button for changing direction is also needed to change the moving direction. Besides, users
may get hurt if they are not paying enough attention when operating it.

EREEERAERESFHENBRAER —LISIT R BERRF  THERRIRIRENBENTIMA - it
b MRERBRRFFHETIE  ErERE -

Innovation EI§rHkits \1

I Sensors are strategically embedded in the trolley handlebar to
measure the micro deformation of the materials when force is
applied by the user.

I The torque vector is calculated in 100 times per second based on
the sensor's value by an onboard Al controller. Amplified torque is
generated by two motors connected to the wheels of the trolley.
By calculating torque vector, the control of this power assist trolley
without buttons is the same as the common trolleys.

I The built-in regenerative braking system makes it safe to be used
even on the ramp.

| LERBOERFABNFHENTFRT  EEAEHEFHER
BERFMESAEF RPN RREE -

| ATEBESRUSRI00XAERG EHERMSRNEES - 3
EA s i@ RO EEEF TS AR D (58 - LU FHEE 8/ A ddaiml L. ,
/MR - VR BMEIRER - LLEBENN FHEAIRIEANRER  Elecionic Power Assist Trolley System
FEESR B THEENFHE

| AREMNBEFERRETHEAMEEME LT ER2EA -
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Award 3EI§

Gold Medal in the 48" International Exhibition of Inventions Geneva in 2023

2023F 5483 HA REFEHESSE

/4

Research Completion
2024

Applications
* Logistics and warehouses
* Hotels

* Hospitals

Patent Applications
« US 17/885,900

+ CN 2022 1097 1259.5
* HK 3202 2057 424.0

Commercialisation opportunities
+ Technology licensing

5T AR 5 S 42
2024

& R &EHR

- MiRMEE

< GBS

- Bk

EFIHER

- US 17/885,900

- CN 2022 1097 1259.5
- HK 3202 2057 424.0

EmitE
- PR

60



ROBOTICS TECHNOLOGIES

Tele-Control Warehouse
Stackers Using 5G

Overview 7T |

LSCM enhances the functions of existing warehouse stackers by using Fifth Generation Cellular
Network (5G) and advanced sensing technologies.

LSCMi#§ 58 A2 ED @A AFE GO MTENERBFRMMARBRIMSE - LUIRFHINEE -

Problem addressed iR/

High labour cost and rental cost are two common challenges faced by many local warehouses. Therefore,
LSCM utilises 5G to provide high-speed and low-latency data transmission to enable the tele-control of
multiple stackers at the same time, and allow the incorporation of remote sensing technologies such as
cameras for live image processing, and distance detection through laser technology (LiDAR).

FEAMEEEEH A TRANEESERMAE - FLt - LSCMARSGRRES:RE « (KILERI SR FE © LR
FRRIERHETI WM S HE - MAER LS EEERKMKRES RN © AIANERNEREGEIEARIZRER
MBS T ERAMETEEREARA o

Innovation BIFT%{ili )

I High data transfer rate enabled by 5G technology with the features of enhanced mobile broadband
(eMBB), massive machine-type communications (nMTC) and ultra-reliable low latency communication
(URLLC) allows tele-control by establishing large-coverage, high performance and reliable communication.

I URLLC facilitates real-time control by lowering control latency to around 100ms, which is short enough for
operators to respond in nearly real time according to what is displayed on the screen.

I Real-time assistive driving technologies and safety sensors have been applied. Operators can handle it
without much training.

| HSGRIMERNS BB EREER - BRIERZEER(eMBB) » BEHR B (MMTCOMS E 7] SEAYEAFE
BA(URLLC) 453, » REZ I BESEX  MEESM ISR -

I f&;iﬂiﬁ%ﬂ?l’jﬁ%F‘aﬁﬁi@i’l"éiﬂﬁ%ﬁﬁk?ﬁ’mOO%@  IRMEE M LUBSE BRI FR _ERERAYIER
S HE o

| FAWEBERM AL ERMER  BFEETRSEITRERE -

Tele-Control Warehouse Stackers Using 5G
SGEEEEEEHSE

Control command
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Key Impact 23K |

The technologies allow multiple stackers, even in different locations, to be controlled in real time
which can improve operational efficiency.

More reliable and real-time communication compared to other wireless protocols.

The technologies can be applied to remote vehicles in workspaces with dangerous/adverse
environment. The working environment and safety can be enhanced.

BERI AT BT S RES EEZETEAMTTETT) @ BSEFE -
SR AR IGEMLL - B EMASEMER -
RArI LUERNEREER/RIRESAM T T8 - UE TFREMELEMY -

Award 381§ |

Outstanding Tele-Control Warehouse Stackers Using 5G in Smart Living Partnership
Awards 2021

2021 EEHEENHAE — BHSCEREEHEE

Research Completion SRR ER
2021 2021

Applications & A EEHS

Logistics & Warehouse management - YRMEEERE

Commercialisation opportunities EmibdE
» Technology licensing . BitisEsrE
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ROBOTICS TECHNOLOGIES

Cost Competitive Motor
Driving System

Overview 7T |

Partnered with Superior Autonomation Limited, LSCM enhanced the features of the existing
AGVs to offer an alternative driving system at competitive prices to the market.

LSCMERE = BEL R BRAR G @ LR BRIAGVINEENE @ HmhiRiR B ERBRF NAE
RERE R ©

Problem addressed iR ﬁ

Electric motors are the core of robot locomotion that power the main drive motors for forward and reverse
motions, as well as steering. In this project, a customised brushless motor driver is developed using phase
advancing technology.

BB ERMABEINZD - ©AIRBEIRIZMENS - LUFHATE « HEBE LI RERRIENE - EREH
M T RRRTR - FEESREAERIEHERSS -

Innovation BIFT¥%fil |

I Brushless motors are used to provide more accurate speed control and positioning. Different kinds of
brushless motor systems have been investigated and their performance, such as price and performance
ratio, has been tested.

I Multi-channels motor driver has been developed to lower the production cost and enhance the performance
of the system. Multi-channels synchronisation, which is not available in standard servo motor systems, is
also introduced in this new system.

I Anovel "phase advancing" technique has been applied to the motor driver to extend the motor working
range. Phase advancing technique helps precisely control the commutation timing against the magnetic
field so that a lower power motor can be used to reduce cost.

| HERIEH AR M ERBREREZFIMNEN - SRBME T TEEENERBHRM - LHEFIAVMEEE 40
MHEELE - fEHAIR -

| EEERER TS EEERERER - EMREEERE - LIRSRMEMERE - EEFREESIAT —MRER
ERARPRENSZBERSINGE -

| LCEHEERENERFER 7 srEAY T ARAIRAT , BilT - LUBRSEMEMN TEEEE o MAIRATMIE BIp A FE %
HIRZRVIRFIRSRE - 1M A LUER IR R A BEMEIRFFE A
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Key Impact EERH

High accuracy

Easy to control

AGVE FHEW/ BN R B B ER A
S

GIRE

This AGV specific motor/driving system helps reduce costs

Cost competitive motor driving system for
warehouse AGV

FERMNEEBEEME « BERGF NS R

Research Completion
2022

Applications

Logistics & Warehouse management

SRR FEE AR
2022

FERsEiR
- MRAEEEE
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Heavy Duty Autonomous
Guided Vehicles

B RINEMMIEE

Overview 7T \] Key Impact & %34 \
To keep pace with the rapid development of worldwide e-commerce, the industry relies on | Signiﬁc;antly save manpower and time as well as increase operational safety in daily warehouse
advanced warehouse management systems to minimise the processing time and enhance operations.
efficiency. The Heavy Duty Autonomous Guided Vehicle (AGV) developed by LSCM is suitable I Increased utilisation in shelves storage space with dense shelves arrangement.
for local warehouses, mini-stores, factories and mass retailing shops. The AGV is not only capable I Provide 7 x 24 self-help cabinet access for mini-storage tenants with reserved time-slot for storage
of carrying goods of up to 1,000kg, but also handling stock—taking tasks during closing time. and retrieval.
fEEEXEFHERRABRA  ERUSHFEEBESEL - FEFIURD EIEE] E AV I BEHEADFESE - LIRS AREEREOZ I -
RRFA B EIEFMEIERIER - LSCMf 3R E R ﬁﬁb&pﬁ}n%lﬁi(AG\/)ﬁFﬁ RAMER ~ TR | EAEENEERHILIRSHFRZENEHAER -
ABEEE BT AJLUGEEE,000ATEY  Eral IR TR B e ETREE T & 1 BETEETZEEREE R/ B S B4t Tx 241 B BHRFE o
B -
Problem addressed iR w Research Completion TR ER

Local warehouses have been challenged by increasing rental and labour costs. There is also additional pressure
to provide more value-added services. The deployment of autonomous guided vehicles in warehouses can
reduce the reliance on manpower, enable a more efficient use of space, as well as quicker response to orders
and more accurate operation.

FivgE—EEH A THMEERA EFaoskE - UREREHE SEERBIED - MEEETERBEE
GERE IR AT - REAXhEREERNZEE - IR0 BIREMRIEE] B < E (FE A -

Innovation BlI¥i#%ifi

I AGV hardware:
B Self-balancing (with uneven floor compensation)
B Fast battery swapping / auto-charging

I AGV management software:

B Applies intelligent algorithm to maximise space utilisation
and supports a high-density storage configuration

B Possesses simulation tools for layout design validation and
AGV fleet size determination

B Provides real-time monitoring of the current location, status
alarm, and battery usage of the AGVs via mobile app

I AGVAEEH :
1 BEIFEE (AT ERA AR H 5RE)
I OREREREN/ BERE
I AGVEIB#EH -
1 ERERREE  URONFBAEHEZESRERTAES
1 RERRESEGRRET A EAGVEKRENER TR

P BERHEREXEREZAGVERIFME - HEE - B
MEBRE

Heavy Duty Autonomous Guided Vehicles
EREHBEMMEE (AGV)
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2021

Applications
Logistics & Warehouse management
* Stores

Storage

Patent Applications
US 16/145,738 / CN 201811631932 /
HK 18112532 / HK42020007684.2

US 16/229,019 / CN 201910221119.4 /
HK 18116433.1 / HK42020020203.4

US 16/293,993 / CN 201910221119.4 /
HK 19120552.5 / HK42020020192.9

US 16/229,032 / CN 201910221119.4 /
HK 18116437.7 / HK42020019421.5

Commercialisation opportunities
» Technology licensing

2021

& FSEHR

- MRANEEEE
- TEE

- TEfEZER

%*UEH
US 16/145,738 / CN 201811631932 /
HK 18112532 / HK42020007684.2

US 16/229,019 / CN 201910221119.4 /
HK 18116433.1 / HK42020020203.4

US 16/293,993 / CN 201910221119.4 /
HK 19120552.5 / HK42020020192.9

US 16/229,032 / CN 201910221119.4 /
HK 18116437.7 / HK42020019421.5

Am{elE
- AR
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ROBOTICS TECHNOLOGIES

Robo-9 : Sensor Fusion Technologies for
the Visually Impaired

Overview 7T \]

LSCM has developed a cost-effective robot vision and sensing technology. The robot is
equipped with navigation and locationing functions which can provide walking guidance to the
user. And SLAM technology is deployed to provide orientation and navigation information to
the user for free walking and going to the target destination.

LSCMHE 2% Y B A ER AOHEAR A TR B AR AR o SN ABCIREMANELIINEE » RIAERE
REITERRIES] - B0 EFAREEMEAMEEE SLAM) £Kily - Z@ERBMESEBIRER
A - HENERERERITEMEEREER BRI -

Problem addressed fEiRT5 = )

The Visually Impaired encounters various obstacles when going out on their own. Therefore, LSCM has
developed this cost-effective robot vision and sensing technology for mobility assistance. The technology has
been developed to simulate important functions provided by guide dogs, including obstacle avoidance and
guidance.The technology aims to enhance the quality of life of the Visually Impaired.

iRfE AN THB LT SR T D EEH - Rt - LSCMA 53535 8 B A RER AVHEI AT BRI E R - LUEHE
BEARHEERENEMNERIE  BHARBALTHEEER -

Innovation BlI¥i#%ifi w

I It consists of vision module for object detection, obstacle
avoidance, path planning, object movement detection.

I The robot consists of two parts: cane and base. Inside the cane,
haptic feedback is used to raise alert and to serve as a control
panel to give commands such as go left, go right, go straight
and stop. Inside the base, different sensors are installed, which
help determine the turning angle and speed.

I Navigation & locationing function provides walking guidance
including free walking and going to target destination which is
designed to be integrated to a cloud platform.

| S AREERNYERA - #E - IREARE - MEER A
RUTR B R

| b A EAEB AR | FARAIEEE - FAMPEE BBRR S
TR - WRERGHIRD  RHAE A4 - BOAELS
% - TRENARAIRE 7 TRNEGE  BHRRTHE
BEAEE - . .

| SHEGHRRESTES SEEETENEEERN (0007 S0y fuson Technologies
Hh o HIHEETRES A BT T A | o or the Visually Impaired

Robo-9: Aiiithe A+ Maz A SR =aR & F2il
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Key Impact BN \

I Employ robot vision and multi-sensing technologies for mobility assistance to provide point-to-
point navigation information.

I Enhance the quality of life of the visually impaired and enable them to participate fully in social
activities.

| (ERHWMAREN S EREAMETT HITHE - RURZIREMEN
| BARBALHEEES @ HEMMSEMZIES -

Award 381§ j
Silver Medal at the 3 Asia Exhibition of Inventions Hong Kong in 2023

Bronze medal at Special Edition 2022 Invention Geneva Evaluation Days

2023 FEIEIMNBARE S — HE R

2022 F HA R EIRR 32 PR R 42

/4

Research Completion ST ERR E R
2023 2023

Applications & A EEHS
Provide walking guidance for the Visually - BEifkEA TR MITERESI

Impaired :
mpaire %*U$§E
Patent Applications + US 17/099,887 / CN 2020 1148 9531.3

US 17/099,887 / CN 2020 1148 9531.3 US 16/823,558 / CN 202010733988.8 /
US 16/823,558 / CN 202010733988.8 / HK 32020004548.4

HK 32020004548.4
Bmitie

Commercialisation opportunities © RAMiRAEET ]
* Technology licensing
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Robotic Material Preparation Device for
Product Conformity Assessements

Overview 7T |

The robotic material preparation device can help to prepare product samples of kitchenware,
garment/clothing, woodware toys and so on for chemical or biological conformity assessments.
The samples obtained can be in different colours, shapes, sizes and made of various materials.
M AXBEERMNZENER « KB/ - ARIMEFERNER - LUETL2SEME BT
E o REFRETFEEE « Ak ~ RSB0 -

Problem addressed fi#iR75 3

Common material preparation procedures are critical for product safety and necessary to be conducted in
product compliance laboratories around the world. However, the conformity assessments are usually labour-
intensive and repetitive. The robotic material preparation device facilitates product conformity assessments
in an efficient way.

IERERMEEREFHNERSHFASERLXENEERENEREELHER  BELREFBEHMEFHRE
MTEREER) - MAMEEREMARERI GRS E R E 8T HAIIR -

Innovation BIHTI%{il |

I Thisrobotic device is comprised of tactile and visual guidance. An ionised air blower and a sample collection
tank in the device are designed to avoid cross-contamination. In addition to the design, there is a novel
high-speed milling cutter function to remove samples from the surface of selected items effectively.

I The device has successfully passed the conformity test with the support of SGS, a renowned product
safety and conformity assessment organisation.

| HHEWHAREEZUEENRBRES| W - AT HEZIOGR - WRERE 7 BRI FIURMMERAIER -
LESh - AR T — (BB SR DB - W MA Rt AEEIE B ARE _ E ZHUEA -
| M AREEZRNERRENARTEMBSGSHIZIFT » fIhBERH

69

ARl

3B FA R ma B R E B R R R

>
i
i

Key Impact 23K |

I Increase the efficiency of product conformity assessment

I Reduce human errors during the process
| ReERMRBITERNE
I BDRERRANREER

Robotic Material Preparation Device
Using Tactile and Visual Guidance

DsB MR B 85| a9 R iR A

Research Completion SRR R
2019 2019

Applications & 8RS

* Product and quality testing - ERKREERA

Commercialisation opportunities EmitE
* Technology licensing o R
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ROBOTICS TECHNOLOGIES

Smart Service Robot

Overview 7T }

LSCM developed key building block technologies of service robots for warehouses, banks, and
elderly homes. People searching, navigation and motion stability techniques are developed.

LSCMHfH3E 7 BN EE « SRITMRBRERRGHEM A RIRRERI - EFEES A - EfMME
B E M FHAl

Problem addressed iR

Some industries are in need of manpower to interact with customers, or even perform complicated and
dangerous tasks in which human life could be threatened. And different service robots could be deployed
to handle specific tasks. For example, wall crawling robots are deployed to perform pipe inspection tasks in
nuclear power plants.

AOTEFRETHBATET A ®HRELT  EEFRHITHEM BRI - MARBIRISHEMA
A LUBBN TN B RIS E T - HlaEREIaERACEEM AR ITEERET(E -

Innovation EI§r$Liis |

I The Smart Service Robot can navigate and avoid obstacles in indoor environment. The SLAM and RGB-
Depth camera are able to create an instant map of the area. It helps the robot navigate on its own path to
reach its destination.

I The robot can move around and search for specifc persons. Infrared camera can be installed in the service
robot to enable it to move towards the specific person.

| EEEMERBEEA T LEENRE TETEMMBEEREY - SLAMARGBREHHAE AR A2 E
EAHE - T B AR B SROBETELLE DI B A0 -

| ERERISHM A T 2 EATINRRERSS - MEFEAMSARE - USHIEERA

71

ARl

EBERRFS LA

Key Impact 23K

)

I Its built-in functions of self-navigation and different interactive applications can cater for the needs

of various sectors.

| REBFEMMTREZENTNEERRIFHEMA @ fEmEBTTEMNTK

Smart Service Robot

FHEARTFHEIRA

Award 3818

Silver Medal at the 2™ Asia Exhibition of Inventions Hong Kong in 2019
2019F B2E N RRE S — &8 R

Research Completion SRR EHR
2019 2019

Applications EREER

* Elderly homes, Estate management, - RERE - BREE - B5

Shopping mall EmitisE

Commercialisation opportunities . R
* Technology licensing
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Deliverbot ELEI SN

Overview f§7T h Key Impact FEEREH D
This technology developed by LSCM aims to provide automatic and reliable delivery services. I Ease the shortage of resources and manpower.
The delivery robot was built with advanced software and hardware infrastructure, which enables I Improve productivity and efficiency.
it to operate in complex and dynamic environments. I Help tackle the challenges of coordinating with a team of robots and performing point-to-point
EREABLSCMIFS RIS Fi2 B B A SaEERT » EELSCER AR 2o E navigation in dynamic and complex environments such as airport and warehouse.
ErEXEWA - IR EHNERIREPITE | SFEERAANFERAIRIE o

| REEENAMIIERE -
Problem addressed fRiR755 \ | RENREA R A BB TR B LR A M B B B BhAE o 1R A TR ch T B B A AO A, o
The delivery robot helps to reduce the demand for manpower in offices and shops, etc., and enhance the
operational efficiency. Award 3&I§ \
EERMHAGIPAZREEFTREAFER  WREEIFE - Silver Medal in the Special Edition 2021 Inventions Geneva Evaluation Days

2021 F B R BIPR 25 FAREREE

Innovation EUHT%1fi

I Deliverbot navigates via simultaneous localisation and mapping (SLAM) with
lidar and LSCM'’s in-house trained deep-learing path planning policy, which
enable it to smoothly pass through narrow paths with gateways and many
moving obstacles.

/4

Research Completion TR EHR
2021 2021

Applications & A SEHS
Logistics & Warehouse Management © MIRMEEERE

+  Office automation - WABENME

I Data is collected automatically using state-of-the-art navigation algorithms
with minimal manual control data for training. Furthermore, an end-to-end
training framework for leveraging the strengths of various algorithms has
been developed.

Commercialisation opportunities EmiE
+ Technology licensing o BRAlAERT ]

I Adopt content-based sensor fusion depth estimation for collision avoidance.

| EEREM AR AR EEMLSCMI SRR E R B IR E R IR - EBRAFE
fIER= I E 1R (SLAM) EITEM © (EZ BESUIRFI @@ F A MR s mis g
PER OB REAE

| ERAKREENEMEREEZEHNERE - WHERKRDFENIEHEIRETI
o tbsh o SEMFRM A B RERIARNEBIFAin A inal RAAES -

| RAERABTNERSMEREGERERMNIE

Deliverbot

EEEIA
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= 1%

Smart Lifter £5EER

Overview 7T } Key Impact EERH j
LSCM'’s Smart Lifter is a lifter/transporter that can perform object handling tasks remotely I Help workers to handle various objects safely and easily.

through human-machine cooperation. It combines the functions of forklifts and cranes while its I Able to changed into a stratified lifter for elderly care.

size is smaller than either of the machines. With additional sensors, such as force sensors, the I BETEABBR2 T iRELH EIR & FEYE o

operational efficiency can be enhanced. | "I AERRREEEENHRES -
LSCMHTEERYE BERE ERE T —E Pl 2 RiE R /(B aias @ BB AR IELLER AT IE

TRIRETREE/) - BRES T XEMMERIINEE - RRFIRAIMN ETRAVRERS (A0 ERER) Kigs
BRI o

Problem addressed iR

Most of the local warehouses are small and crowded. LSCM'’s smart lifter/transporter is designed for
conventional warehouses in Hong Kong. It can carry out delegated and fine-manipulative tasks. In addition,
it can be modified and changed to a stratified (or personalised) lifter for elderly care.

—Rx At B EE IR/ IR - MLSCMAYE BEL B/ Eatk s S HAMBEREEMRETHY - ©ERHIT
SEMRBHIR LIE - BRI S e @ AN R EEIEAE S -

Smart Lifter/Transporter for Object
Handling in Confined Space

AR R ERIB A E REEE S B At aR

Innovation EI§rHkits \1

I An adjustable level controller to provide additional supporting force for object manipulation/handling.

» US 17/098,188 » US 17/098,188
*+ CN 2021 1013 8900.2 + CN 2021 1013 8900.2

I The lifter is tailored for confi.ned and unstructured warehouses or settings. It qssists.human operators to Research Completion =T ER
manoeuvre around such environment to enhance overall productivity and efficiency in warehouses. : 2019 S

I Anewmodular end-effector (including its controller) is equipped for handling various and multiple objects -
of different sizes. Applications & FISERR

| R I IR BRSO SRR RS e e

| BEEEEENIR A B AR A B RN TE « (A TTIRE A RERA A A I o " Transfer elderly people in elderly homes S

- % : icati ==
| EEEERHE—ERNAARRRIITROIERILHIR)  BERIES ERRRRAIEEN - P L g e SRR

Commercialisation opportunities Bmieis
+ Technology licensing o RARAERT A
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ROBOTICS TECHNOLOGIES

Physical Sensory Systems for
Human-Robot Collaborative Tasks

Overview 7T |

Robot Safety is a major requirement for any robotics application. This project aims to develop
new sensors deployed by robots, to ensure the user’s safety when interacting with robots.

EREZEHNEBABRRAER - E1RE SEVEERANEM AR ENERES - DU RERE
NETERRNRE -

Problem addressed fi#iR75 5

Robot Safety is a prominent requirement for any robotics applications. In the past, robotic arms were installed
in enclosed environments to avoid accidents. To reduce the potential hazards arising from such interactions,
this project develops new sensors which can be deployed to ensure human safety when interacting with
robots.

BARREHNTERBANERSELER - M - #HB L ARREHFBNRIES @ LUBR¥HEHEENES
T BTRLESIN  BIREME THAERES - CAMREREMMA L > URRER BN AT ET L2
s

Innovation BIFT¥%{ili

I Robotic vision system for identifying capacitors

I Associated training application for training new
electronic components

I Robot whiskers, robot skin, robot vision, and a
human-robot collaborative (HRC) controller for
facilitating safe integration of robotics technology
in local industries

I AR ERRIIEARE R
| ARSI E R AERA S FEATEX

| HEWAEESE « A RS - RS - AR
{E (HROZFIZF B ENMEEA M A KRR 24

Physical Sensory Systems for Human-Robot
Collaborative Tasks

[AEE PN E TR ER 5
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Key Impact 23K |

The robot whisker sensors aim to detect/sense the presence of humans or objects within the
proximity range.
A low-cost flexible robot skin sensor array is used for the detection of force/pressure.

The project leverages DVS camera’s high motion sensitivity and minimal data transfer overhead to
detect the human body and react to it in real time. It also uses Deep Learning (DL) for effectively
recognising hand movements and identifying moving hands.

The invented technology detects and segments components from the background so that the
robot can pick the correct components. It estimates the pose and sub-component for each type of
component, so that the robot can pick up the component from the best direction. It also estimates
the occlusion status of components so that the robot will not touch the components that are covered
by others.

A A B2 SR 15 R R A IR/ GBI BT A9 A B ADRE

ERAAHEIR A R E a5 - @AM IRIZN /BT -

IWIEB DM ADVSHEEHMN S ENREBSENE BB ERR AR - WFHERRE - ©EHEE
BRE R E (OLEITH WA F RS Eha 5! A F AR5 o

BRI B WA 2 B RARRAR G - LUEHR AR IEREAVE M ot A BESTH B IE/EIFAY
FERERBCHHETTRTAL - MMM A AT RIERTI FEEGE Y - FEY - CREMETEARERRE -
ERHAET SRR MBS ZAMEMN -

Research Completion SRR R
2018 2018

Applications & R8RS
Physical Sensory Systems for Human-Robot - ERR ARG EEFYIE
Collaborative Tasks R

Commercialisation opportunities ﬁnnnﬂg*_ﬁg
» Technology licensing © KPR
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ROBOTICS TECHNOLOGIES

Smart Robot Hand and
Eye Co-ordination Enabling Technologies

Overview 7T |

LSCM'’s multi-camera vision coordination control system and flexible end-effector are designed
for commerecially available robotic arms to handle objects in different shapes, colours, sizes and
surface textures that move along conveyor belts.

LSCMEZEHRY SRR G ISR HI R - LRBEENHEME » FIEMIIRMAKWME L - EIR5EE
EAREEAR « BB~ RSFMREBEERIDH -

Problem addressed fi#iR75 3

Repetitive tasks often cause strain injury, and are time-consuming. Service robots can be deployed to perform
repetitive tasks, e.g. label affixing on baggages, to reduce workers' strain injury and save the time required
to complete the tasks.

ERMTEESSTIASESE - MARS - MRBHEMARRTLUKRKEAFETERELE > HINFAHKE
FR1TZE EARANERS - TMEAERD TARYSSIE - TRREEI&ERSRE -

Innovation BIFT%fili 1

I The RGB-D vision system sends shape, size and surface information of the baggage to the pneumatic
end-effector for the label affixing tasks. The 3D model and RGB image are passed to a machine learning
algorithm to segment the objects in the scene.

I After each object is detected and classified as target object by the end-effector, surface fitting algorithm
is applied to the 3D model to identify the suitable position for the end effector to affix labels on the
baggage.

I The pneumatic end-effector uses vacuum bump to draw out labels from the label dispenser, and replicates
manual label affixing tasks while using air-jet to place the labels on the baggage.

| RGB-DiRBRMAFITEAIEAM « RYMREAEEN B A B ERERIGHITRR - ETIRERA - WHEE
HEEEERINEIN DR EFIRGBE BETT AT - (EMENRFEI M HRIME

| EXRGRTHREADDG  WIECHERBEYHE  REHREAESEARDKRESD - #METE
EHHBESHEATEAVE -

| RRRGEHITHEAEZRR  EREFENTRPRESE - ARENFIREBNTE  FAER
IEEHHREALEITE L
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Key Impact 23K |

I This service robot can replicate manual repetitive label affixing tasks to reduce human fatigue.

I The pilot run of this technology has been conducted by the Hong Kong International Airport (HKIA)
for testing its deployment in actual industrial environment.

| BRIFEMATTUREAT  ETRMEENERETF - BOTARSSE -
| URMEAEEEEMEES HKIA) BT - LEEEENIRREPER -

Smart Robot Hand and Eye Co-ordination Enabling
Technologies for e-Commerce Warehouse Management

FERNETFBEEBEZE SR FRGBEMBE EMARMN

Research Completion SRS (R
2018 2018

Applications & A 8RS

Luggage label affixing - SREETTZIZE

Commercialisation opportunities ﬁ:‘ﬁ':ﬂ.?t%E:
+ Technology licensing o R

80



ROBOTICS TECHNOLOGIES HAR A $ 4t

Follow-me robot BENFET T A

Overview 7T h Key Impact B D
LSCM develops a follow-me robot with platooning technology to alleviate the workload of : I Enhance warehouse efficiency and productivity.
warehouse operators and ehnance the overall logistics efficiency. I Reduce workers’ strain and workload.
LSCMBA 2 BB FIRXITERLAMTAIBETTHEM A - LUBBSE BB TR » WiRARREREAIMIRIE - I Help operator to transfer bulky and heavy items.

| RABEXMEMEES -
Problem addressed fi#iRF % D I AL AREIMLIER -

5 18 (A = s o

With the booming of e-commerce in recent years, warehouse / I ENRIERIEEEY)
operation faces new challenges. Changing from B2B to -

B2C operation, warehouse logistics tasks become more
fragmented. The Follow-me Robot can help the workers
carry goods and follow them around the warehouse. And the
platooning technology enables the robot to increase capacity
instantly without any need of infrastructure modification. This
is more cost-effective for small-sized enterprises.

fEE L FEFEmBIEIRE - SEREFHEERITAPE
SEENN T AERME BEL TAENER, > SEE
R TFEISTEL - TAFEIENM - MFETTHMA R LUHED
EREWMERY  WIRFEMMIEEEDRITE  JIBRITRRM

Award 381§ \
Outstanding Indoor and Outdoor Entourage Robot in Smart Living Partnership Awards 2022

Bronze Medal at the 2"¢ Asia Exhibition of Inventions Hong Kong in 2019

20228 2 HEHHRE — REEAIMEITHMA

2019FE2mMEMREET — 48 i€

/4

RIE% A BIRHE I 8 88 - METIERERRE - WK Research Completion SERERS R
INBI o 3R 5 B AR o o 2022 2022
BETT :
s Applications [EFREGHS
. e Logistics o WIiE
Innovation BU¥$LlG \ + E-commerce centres - BFEHEARD
I Using Ultra-wide Band and vision technologies for personal tracking and platooning + Traditional warehouses - BiERE
I Automatic collision avoidance - Factories - Ik
| (FERBEANRE M TE A LR FIRR 1 TEE Commercialisation opportunities EmiilE
i

BB LRI * Technology licensing o FEiTEESE ]
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E-COMMERCE, LOGISTICS AND SUPPLY CHAIN MANAGEMENT Y « YRR HEEEIE

e-SmartPort Platform HEEOTHES

Overview 7T \] Key Impact EE R ﬁ
LSCM has been working with the Transport and Logistics Bureau to study the development of I Engages the port community to understand the gap in digitisation.

the e-Smart Port Platform, supporting Hong Kong's development into a smart port with wider I Levering advanced information technologies, it efficiently tracks and visualises the global supply
use of digital technology and facilitate information sharing within the port community. chain and port logistics.

LSCMEE® R BEEMEESEAOTIET S - XEXAEERZERBIERIM @ (8EE I BBOMFGE  7RRERREERTENEE -

OMPRAVEN A= - HBENESEREEEO - | FIRLENERRN: - S3UthH S IREEREREOMIRE T BRI TR -

Problem addressed f#iR75E \

increased demands for upgraded e-logistics services by Hong Kong. Hong Kong thus urgently needs more
extensive digitalisation to maintain its position as the key air, sea and intermodal global freight hub.

HEENFAREMEEXEZINEZNITE - EAZTRNARKLUBHELHRE - N LEFHERFHERE *i"‘*
E$ éﬁ%ﬁl%?ﬁa?%mﬂﬁi‘%ﬂ%& BRI HETHS - UM EEAMZE « MENMSABENEZRE
feffAY (i o

The uncertainty of supply chain is affecting the global trade and economy. Hong Kong needs to overcome
the challenges with the use of technology. The continuous and rapid growth of e-commerce also led to the hipping Linel]l  port [l rorwarder ll “iruck: [ warehouse [l container
. .. . Platform Platform System TMS WMS Depot System!

Innovation EU§rH%its \

I Research for blockchain-based data repository with apps developed for port users as well as API for their
systems, to facilitate their digitisation and data sharing on blockchain.

e-SmartPort Platform

EEAOEEYR

I To support smart port analytics, LSCM studies the ship’s AIS data to calculate complex movements, s
berthing and mooring patterns, and to generate analytics for the efficiency, congestion and trajectory Award 381§ \]
statistics, which enables inter-port connectivity and route re-scheduling analysis. :

| FEER B BIR s » e A a1 A SR RMERRER B ERRMAP  DUEERE (L AL S sE Bronze Medal in the 49" International Exhibition of Inventions Geneva in 2024
HTBE o 2024F 5 49/E BN F BFF3EAE $REE

| BT7TXEEEEROMIMT - LSCMIEMAMAIAISEIE - LISt HEEHNIZE « SRfEaR - WiRHHE
R~ BHEMBBRET O - M BRBOREBMEMMIREFFHEE DT -

Research Completion ST ERR E 7
2025 2025

Applications FE FAEEHS
+ Trade - B%
* Logistics . MR

Commercialisation opportunities EmL
» Technology licensing . FhflireESFA]
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E-COMMERCE, LOGISTICS AND SUPPLY CHAIN MANAGEMENT Y « YRR HEEEIE

e-Publishing Platform HEEEFSEIRAL

Overview 7T \] Key Impact EE R ﬁ
LSCM develops a self-service platform for translation and audio book production using Al I Shorten the time to produce translated e-books.
technology. : Drastically shorten the time and cost compared to human recording for producing audio books.

: |
LSCM#| A TERe bt 58 7 —EBER N EEMRERES B BIRB TS - | BEAREEHEE TR -
| BEEASFSMAL - KiEhERE 7 RFEE SMESRHREERAE -

Problem addressed fi#iR7FER j
This is a self-service platform for translation and audio production using Al technology. With the latest Al Award 381§ ﬁ
technology, articles can be pre-translated for human's final proof reading while keeping the typesetting and Silver Medal in the 49% International Exhibition of Inventions Geneva in 2024

formatting similar to the original version to minimise the re-typesetting tasks. It thus shortens the time to
produce translated e-books. With the change in reading habit, the platform can also take text to generate
audio for audio book production which drastically shortens the time compared to human recording, thereby
enhancing the efficiency and productivity of the publishing industry. Artificial intelligence enriches the quantity ‘
and variety of e-books available in Hong Kong, as well as providing a wider selection. 4

2024 F 55 49/E H A RLBIRR 3E AR 1E

! .
SEE B BRAE T A PR R A TS ESHT - AIAHEYT B RREE RS H RS - B AT gojjea“‘h Completion ;gjf"’”"ﬁ"}
ETRAKY » LU BRI T/ - AARIS T SUEEEE T 28R - RESREE 00 - EAT :
A TR A S LB EEEE - ME A S - AAIRE T SRR LR - TORE T SR - Applications & FR S S
BENEH R E RSB RAEES - A T EERiiEEE AT BN E RIEAL RS RE - " Publishing . iR

- — Commercialisation opportunities EmlciE
Innovation BIFi#%if \] : + Technology licensing o RRATRAERT ]

I With the latest Al technology, articles can be pre-translated for human proof reading whilst keeping the
typesetting similar to the original version.

I The platform takes text to generate audio for audio book production.

| FIRSMMATERERM - AITREMEXE @ RFEERBEENRASELEIBHRIR - MEAFETR
BARES -
| LHFAEXFERASHLUR(EEES -

e-Publishing Platform

e-Publishing Platform
BHETIEIRRM
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E-COMMERCE, LOGISTICS AND SUPPLY CHAIN MANAGEMENT Y « YRR HEEEIE

Cross-boundary Blockchain for Pharmaceutical B i S R S e sT, B S

Z AN
L] L] L] Ib o
Logistics Information Management " -
Overview 7T j Key Impact EE R \
To facilitate the use of Hong Kong-registered pharmaceuticals in designated healthcare I Establish a secure and efficient channel for data exchange.
institutions in the Greater Bay Area (GBA), LSCM develops a cross-boundary track & trace I Provide a one-stop cross-boundary pharmaceuticals distribution and regulation platform for
platform for the management of pharmaceuticals supply chain and approval. pharmaceuticals distributors in Hong Kong and GBA, hospitals in GBA, as well as regulatory
BRAEARENETERSRTLIE A SRS S MBANEY - LSCMFTR 7 —EEM e authorities in Mainland China.
SEYE R R A RS IR TS o I Achieve standard compatibility, trackability and traceability.
§ | BURESHOEBREIREE
n s | AEENXEEMNEYHBLE KEEEEKE AEERMIFREM—GEXEYBEERERE
Problem addressed f#iR75 %
5 ETH -

This project aims to tackle the issues arose related to the cross-boundary distribution of pharmaceuticals, I ERELES  KEAE - E[TEE o
such as standard compatibility, privacy protection, data sharing and data coordination. :

LIRE E AR HENIBIREMME RIVFERER  RILRE - BBAREBRSFHEARHEE -

Innovation EU¥r$%its \

I Across-boundary track & trace platform for pharmaceuticals supply chain based on consortium blockchain.

Cross-boundary Blockchain for Pharmaceutical
Logistics Information Management

AR BIRENEIREYYRAE TR

I Pharmaceutical approval management platform based on domestic blockchain.

I Develop Guangdong-Hong Kong data cross-chain channel technology, define data exchange standards,
and provide data exchange interface.

I Formulatethe standards and specifications of the development of Guangdong-Hong Kong pharmaceuticals
quality and safety traceability system.

| BRBERAEY TR ERT A - |
| ERAHERTREBHEETS - Research Completion SER S {3
| RESEHREERGT  REMEBRAREE - BUERERED - | K 2023

!

I BB R T EWRRIREIEERARE - : Applications & RGNS

+ Cross-boundary distribution of pharmaceuticals - EEYRIIEIRA
Product track & trace  EmmIBEERE

Commercialisation opportunities EmibigE
* Technology licensing . Bt
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E-COMMERCE, LOGISTICS AND SUPPLY CHAIN MANAGEMENT

AloT Herbal Picking and Delivery System
for Chinese Medicine Hospital

I

The first Chinese Medicine Hospital in Hong Kong is expected to commence service in phases
starting from 2025. Expertised in applied technologies of artificial intelligence (Al), loT, and
Robotics, LSCM develops an AloT Herbal Picking and Delivery System that can facilitate the
hospitals' busy operations in future.

&5 AR BB TAE TS A 2025 S B BRER IR A BRTS © LSCMIER B R A0 A TAREE (A)) ~ B4
(IoT) ~ M A 50017 » BI%E T Alo TSR RMAIE XM A it + LLIE (S SRR BE B B A 10
B o

Overview 7T

Problem addressed fi#iR75 3

Typically, the gathering of herbal ingredients for decoctions of
traditional Chinese medicine relies heavily on manual dispensing,
which is a skill- and experience-intensive process. Hospitals have a high
demand for speed and efficiency. Moreover, dispensary shop floor
by its nature comprises many complicated processes from storage,
dispensing, decocting, to delivery, which pose great challenges to
Chinese Medicine Hospitals.

B EPERNEHEBAFERE - S —EFEEZREEMERG AloT Herbal Picking and Delivery
12 MEREHEENNENERES o 1l BEMTHEARL B System for Chinese Medicine Hospital
2%« RIEEEXZE > FHPHRETIEE  HHBERBERTDHE, - FEFA RS FREERR 2 Alo T R B i

Innovation BIHTI%{i |

I Apick-to-light system on a traditional Chinese Medicine cabinet to allow dispensing staff to quickly locate
the herbal medicine, especially in a large operation like Chinese Medicine Hospital.

I An Al Visual Analytic system that can verify the picked Chinese Medicine against the prescription, trace
the log records, and generate big data on medicine usage pattern. RFID and sensors on a conventional
conveyor system that can guide the entire process from dispensing, decocting to delivery and trace the
medicine.

I Medicine Delivery Management System that integrates the data and control among the different
subsystems on the shop floor. It can also direct and coordinate the deliverbot fleet to deliver the dispensed
medicines to designated locations in the hospital.

| EBREMpick-to-light RIRHERPEEME L - FECEEA SRESIREHEIPEN - ELRESHENFEERE
BRRARRERS

| ATERERBOTRRAEEREFTHENREE - BB - MEMERIARIE - EREXHERN LM
RFIDAM{E 25 AJ 5 EEACEE  RIR DI (TR BEBIZMEMNEEY) -

| EYEEEERMES T DEATRRMZENEBNEE - ©& 7 IsEMNGHRECE M AER - 155
R RAVEE)E X B A RIS ERIHRS o
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EFEHE MRkt EREEE

FEFIR P EERRZ AloTRZER R 4

Key Impact EER

Award 318

loT pick-to-light to facilitate the operation efficiency of prescription picking on a large-scale
shopfloor.

An Al Visual Analytic system to act as a quality gatekeeper to enhance the accuracy of prescription
picking by verifying the picked medicines.

Fleet of deliverbots to alleviate hospital staff from laborious delivery work around the hospital by
auto-navigating safely in co-working space with human.

Medicine Delivery Management System to facilitate the integrative and synchronous dispensing
and delivery processes around the shopfloor, also to support real-time track-and-trace visibility with
extensive loT data captures, and that enables performance data analytics for management.

Pk #pick-to-light B Bh 1R FH 12 KB T35 A SEEN P ZEM AYRILR o
ATERERED T RINAERERY - BITE 8 - LIRS ECER MR -

B AERERR T FASRR T FNZEZEAREBEIEM - &
B A EREXEYRI T(FE -

EYROX B IR RA ] B A MBS R BOCEEFERLERIZ - :@_—JJ_;L_E/iE'J
VI RBIEERERFEN IIRIL - I B T IRENEBIB M LLEITEIE -

Bronze Medal in the 48" International Exhibition of Inventions Geneva in 2023
Silver Medal at the 3 Asia Exhibition of Inventions Hong Kong in 2023

Outstanding Innovative Chinese Medicine Picking and Delivery System in Smart Living Partnership
Awards 2022

2023F 5 48/8 H A L EIFF 35 AR R 42
2023FEIfEIMBARE S — &8 RE
20228 EBHEBHKE — BHAFPERLERR

4

Research Completion SRR
2023 2023

Applications & FAEEHS

Hospitals - EEfR

Patent Applications HFIRGE
US 18/184,154 US 18/184,154

« CN 2023 1030 8349.0 « CN 2023 1030 8349.0
HK 3202 3070 061.1 HK 3202 3070 061.1

AmiLHE

Commercialisation opportunities
» Technology licensing . FfiTEeESr T
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E-COMMERCE, LOGISTICS AND SUPPLY CHAIN MANAGEMENT

Artificial Intelligence for Traffic Survey
Based on Drone Videos

Overview 7T j

The artificial intelligence (Al) tools developed by LSCM are able to analyse the traffic flow based
on the video clips to classify the vehicle types, track the trajectories, and determine the entry &
exit time of the vehicles in a specific area. In addition, the tools calculate the pedestrian counts
and flow.

LSCMIt3 Y —EATERETR @ sERBERERIEARBRBIE R © ISEWIME - BRHE
B~ S RETE BRI AR o [RY 0 STEEREARTT ABENRR

Problem addressed iR

The traditional way to conduct traffic survey is to deploy workers
to the specific areas. However, it may require more resources
especially at remote or unreachable areas. The Al tools can analyse
traffic data from the videos captured by drones which can facilitate
better allocation of resources.

ERAZTEM T ER T FASNERET  WERESNIEAE
L 2EpHERETHE  EFERERARSER -BEEATERET
HrLEBMInR FINEZ BT8R - UEERHAEER -

Artificial Intelligence for Traffic Survey
Based on Drone Videos

AR MAATRARRI A TERE @Mt TR

Innovation BlI¥i#%ifi \]

I The effective detection height ranges from 50 to 90 meters above the ground with a top view and
45-degree camera angles. An image stabiliser software component is implemented to reduce the impact
of camera vibration caused by strong wind.

I The Al tools are developed to extract traffic data from video clips captured by drones at junctions,
interchanges and roads of different configurations with accuracy up to 95%.

I The Al tools provide accurate digital data of a traffic scene and support a one-stop solution to obtain all
traffic behaviour parameters.

| BXRASERERINES0OEI0KEEE @ W IEMIRMISERGAE - KA T BERIEEREHEM - LURE
SEES| AR R E -

| EEATERETEEREAMRRMNEEO - ZERMER MR F P EIGERE - HEREED
95% o

| RETHEBRMERNEBRES  USEMXRRLENFTETBITASEH -
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HIRMARANATEERERTTH

Key Impact BN \

It can be flexibly deployed in remote or unreachable areas for monitoring road conditions, for
example, in the aftermath of inclement weather and during
large-scale public events when accessibility may be a problem.

Provide comprehensive analysis data with less manpower
resources.

Provide high accuracy up to 95%

AL RR e EE LU EZ AVt R R BT AE IR AR - BRIER
SZREBR © BN ARKEEBN AR HIR X E AT

AILERDHMANE R TREZENEIE T -
ERDBUHNEEEE

Award 3%I8 )
Bronze medal at Special Edition 2022 Invention Geneva Evaluation Days

2022F HA FERR 3R $RE

Research Completion SRR ER
2022 2022

Appl|cat|ons FEFH il
Traffic Planning ZERAE

+ Traffic Survey - ZIBARET

+ Vehicle Tracking - EHiREH
Pedestrian counts - TTAREEE

Commercialisation opportunities EmitE
+ Technology licensing . defiEEREsTE]
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E-COMMERCE, LOGISTICS AND SUPPLY CHAIN MANAGEMENT Y « YRR HEEEIE

Neural Machine Translation Engine FHRA g SR B =R T | 5

Overview 7T \] Key Impact EERKX ﬁ

In this project, an indigenous neural machine translation engine is developed, which can be I Machine Learning Development Environment enables machine learning developers, and data
owned by individual organisations to facilitate translation in full confidentiality. The organisation : engineers to move their machine leaming projects easily, quickly, and cost-effectively from
is able to have full control of the data without relying on external parties, which minimises the : conception to production and deployment.

chance of data leakage to other parties. The engine also addresses domain-focused translation, I Atrained translation engine can be utilised not only for common knowledge translation, but also for
which aims to improve the accuracy of the translation. : domain-specific information translation.

LB E BB T —E A BB A TS ¥ - CURRHENE R 2R L m S PR\ BB RSN AL AR e
= - IR 2 P H RIS E AT TR (BI RRED - AARD BURSNRIONE - 13| BEE | el s il

IR SEI EEE » 12 S SR AR o | EEEENRAOEIES |2 - TERTLEAN—MEEL - BT UERMMSERSEIEL -
Problem addressed fi#iR7F %R \

Many document translations in business and legal context require confidentiality and accuracy. Although
public translation services are available, they are not suitable for translating confidential documents. Moreover,
most public translation services aim towards general documents and do not meet the accuracy requirement
for business and legal purposes.

FFEMEMERGHER TR RBM AR - $AMEATEARRERS - B NERNPEFERERN
Xt o b RSBAHEERSIENE MU TS EN AR BRI LR -

Neural Machine Translation Engine -
Confidential Documents with Domain Focus

FE RIS B 2R SRR B S A RO 2R B E 5 | 2

Innovation BI#i$ilE \
I Amachine learning development platform and an extended domain-focused translation methodology are { Research Completion SERERZE 173
used to take control of the confidential data and models for future development. 2022 2022
I The platform supports full lifecycle of Al development, from ingesting and preparing data to developing, Applications fE R EEIS
training and deplpyment of Al mgdels, and it works vs{ith various Al algprithms, ranging from the traditional « International legal service technology service . BIRSERIRIERI RS ERS
SVM and regressions to the cutting-edge technologies of deep learning. providers . BEMEEE  LSHBIERE DN
I A novel workflow on training a domain specific model consists of extracting and preparing large amount + Organisations which involve in confidential AT ERERIRAIEE
of paired up sentences from different domain corpus. data and plan to develop their own Al systems mE( e
s amop s - : =
I iﬁi@ﬁﬁﬁ1«1%1‘7&%@E"Jﬁgéﬁé"*ﬂuﬁfﬁ?ﬁﬁﬁﬂﬁﬁqﬂ'bﬂgﬁ{ﬁﬁﬂﬁﬁﬁ ’ ??%U*%@ﬁﬂ%*ﬂ*ii ’ Li{'/ﬂ\:H% Commercialisation o ortunities . RtTSAESr e
REREL - | £
. ‘ + Technology licensing

| ZFEXEATERMABMNEBESGEE @ AAENMNERBUIEZIF - FIMMERA TEERE  HHEX
BALEREEZHER ) IEERNPEES @ LEXIRINRER BRI -
| SRR SRR TR - EREERTREEENEFRINMERAENEHA T
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E-COMMERCE, LOGISTICS AND SUPPLY CHAIN MANAGEMENT

E-Commerce / E-Logistics Transaction On Cloud

Overview 7T |

In this project, the cloud-based application and APl platform are developed for Micro,
Small and Medium Enterprises (MSMEs) to facilitate business negotiations over the internet,
progressing trade deals like signing business contracts, notifying shipment, and making payment
arrangements, etc. And in the unfortunate case of arguments, it also provides online dispute
resolution services.

LEIRE R 7 EinERENMERRENZOTE » i - /v HEIEEER - DRSS
Ak BERRS  NMREEESH 0 B ERATHRELEE  LRSRANHIEMNSEHRHFE
R RBRTS

Problem addressed iR/

Over the past 10 years, e-commerce of buying and selling goods over the Internet has been developed into
a global trend. As the MSMEs start and/or expand their businesses on the Internet, they need more IT-based
means and tools to enable their business transactions.

FBRETEF > EFEFCARERAEA MR ENHERSAZIREE - BEED @ /) HECRFEIREE
BN/ SRR EET - tfIRRESENRRNGEN TEREA L MRETERRS -

Innovation BIFT%fili 1

I Smart Contract on Blockchain has great potential in supporting the automation of the business contract
execution. All events of conditions and actions can be recorded in Blockchain as non-repudiated registry.
Blockchain gives MSMEs the advantage of transacting securely over the open Internet while being protected
for confidentiality.

I Al with Deep Computing has advanced translation and transcription to the accuracy comprehensible for
transacting parties to communicate in the multi-ingual markets. Business documentations and virtual meeting
discussions can be translated and transcribed to the understandable languages for easy communication
among transacting parties.

I A novel workflow on training a domain specific model consists of extracting and preparing large amount of
paired up sentences from relevant domain corpora.

| EREERESWNNERNEZERITEBSRZBS L LHEEANES - MEERMITENER A LI &
AR AYECER @ LRI ERIBES - RiBEEAS @ /v HECEREH T ERNEME LLETZNE
B [ERFHMEEE T R o

| AITEEREFEIRS TEHEMNERNERY  FXHEHZBERNETRZESNHHRETN - 7%
XA EEE &1 r] IR ENEE I i8R A rIRMRNEE S - LB S A2 BEITE -

i %;ﬁ¥ﬁE’\Jﬁlllﬁﬁigﬁﬁﬂﬁﬂlf'ﬁﬁﬁ B EIEETE AR BRI EE R E R 2 s K 8 S Bc 4 RY
a)F o
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BraE/EFIRRS

HITHETERS
Key Impact B %34 ﬁ

The technology can enable MSMEs for easy adoption when setting up their Internet channel on
the platform with each other during the marketing communications, deal-making, contractual
agreement, execution, and settlement phases.

It provides MSMEs with machine translation / transcription to help expand their business in the
global markets, and assist marketers, such as InvestHK, to handle multi-lingual marketing materials.
PEFRARTRT LUGR AR - /) SHEN R TIREE « SHHIE - GRBE - PUTREERE FERMCE
B L EEE B BHEREE -

CER /N GBI R AESEEHMENTE/ 81k - X FHBERRIERTS - HEREHEEFE
HABRIEZEEBS AL EHME o

e-Commerce / e-Logistics Transaction
Execution on Cloud with Smart Contract,
Blockchain and Al Technologies
EBREEGH > BIREMA TEHERINER
EFEmE/ EFMRRSHITHETERM

Research Completion SRS (R
2023 2023

Applications & 8RS
+ Online businesses for Micro, Small and o Hho o/ PRI R B R IET S

Medium Enterprises
EmltEE

Commercialisation opportunities it ]

+ Technology licensing
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E-COMMERCE, LOGISTICS AND SUPPLY CHAIN MANAGEMENT

Next Generation End-to-End Healthcare
Community Support System

Overview 7T |

The system is a secure healthcare blockchain and data exchange platform that supports
information exchange among stakeholders with corresponding web interface for gathering
different user inputs and generating outputs. It facilitates secure and privacy-conscious
information exchange among various stakeholders to provide personalised healthcare services.

tERFE—ELZENERRRREEMEBIBZIRT R - RfEENRR R E LU ENERE T RIA
FREH @ BERHERREN ELRERENENER » LURHEAERERRERS -

Problem addressed &R/

The limitation of traditional healthcare system is that information cannot be securely shared among different
parties. It is difficult to access a patient’s previous medical records by different doctors or specialists for
treatment purposes. It is also difficult for pharmaceutical companies to gather data related to their drugs for
analysis. This system is a secure healthcare blockchain and data exchange platform that supports information
exchange among different parties.

ERNERFRERRVEFEBALLEND ZEN  STRNEENERA BREERRANRELEMIE
Ak REATTEHNESBRANENR - MEERGKE—ERZESHERFRERRBREMNEIETR
Fa 0 XERHZENERZE -

Next Generation End-to-End Healthcare Community Support System
H— iR 2R B R R T B IR R

Innovation EUHTH 1T |

I A permissioned blockchain solution is developed to store the health records and ensure that the records
are only accessible by authorised individuals. The data is stored in a distributed manner with immutable
audit history.

I Medical mark-up language (MML) is adopted to record medical information and exchange it among
different parties electronically.

I A transpiler is developed to transpile the medical smart contract language to the blockchain specific
smart contract language for deployment in the blockchain. Even a layman can use it easily without any
problems.

| EMEESEAR R AR (R A RORRERER R AR A 13BN - T IELLARRUR LI it A B T i
ENBEEUTTR I -

| BRERES (VML BAREHERES  LESAUBTHRTREN -

| SERBERERTEANESHRAERBETNERAWES  LERBBRNE F - —RAGRHBET
38 F i -
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Key Impact 2R3

The technology will reduce the time for the development and standardising
the coding pattern of healthcare blockchain.

Thetechnologyisabletoalleviate the increasing demand for teleconsultation
during the pandemic period.

Patients can access care services in a more convenient and efficient manner.

With the feedbacks from patients and doctors, pharmaceutical companies
can share additional information on their medicine through data analysis.

Doctors can better monitor their patients and provide more personalised
care service.

Lk 3 TS A Rl B2 AR I SR A0 B SE RS RO A IR IS AR TS E (L AR RS o
LR AiRRER T IR IR HAR HHE R A2 A B MAYE K -
RAF LB ENE SIS EERT -

B EH AN LR - NEATTUEBREATS TEMEEY
PR AN -
BTN EAEERAANER - s AR HEEAL0ERE -

Award 3815

Bronze medal at Special Edition 2022 Invention Geneva Evaluation Days

2022F AN R BIRF 25 AR R $R 42

sEERsnEzEs
BT

© RET BEEHER
© SEMABBUEEL
© EERHHE

o FUEEET
At 20222038 108 T 12004

© wmEm

© RET BECHEE

N

/4

Research Completion SRR
2022 2022

Applications & A EEHS

Pharmaceutical companies -G /N
Medical group - BREE

EmitidE
- iR

Commercialisation opportunities
» Technology licensing
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i

Air Cargo Transit Security System EHEREZ R

Overview 7T j Key Impact EERKX \

LSCM develops a security monitoring technology using open flatbed trailers for transporting 1 Help monitor the security of road transportation from a secured off-airport screening and packing
security screened and packed air cargoes from an off-airport screening facility to the airport. By : facility to the airport.

doing so, the operation burden at the Airport Cargo Terminal can be reduced. I Save the time and cost for putting protective net on each air cargo pallet.
LSCMIB{R R BSIRINEE i A PARHE S i » {2 (5 BRI AR IS —554) » BB I3k | BBYE RIS I B R IR BRI S S B US 2 BB R R -

HiZsi B ETIRER - BEXIMISEEEN - LUBRKIZE BUGEEE LIBE - | ZAASETESITR R R FERORMAAA -
Problem addressed fiiRF75 ) /Re_adﬁomm ey
for Security Screened Cargo | )
In response to the requirements of the International Civil Aviation Organisation for the safety inspection from RACSF to (TO ,
of all air cargoes, this project develops a security monitoring and management solution based on video [ oF ) : )
analysis, which enables an open-top flatbed trailer to provide secured transportation between two premises L lf&%‘;*:{?'x".i'?;fm”/':/ Air Cargo Transit Security System

in which the safety inspection is conducted. It provides the shipping companies with an alternative to fixing a ZEERERRZRR

protective net on each air cargo pallet, enabling the industry to save time and operational cost. e e
R FERRR RMMAABH T E B ESNETRERENEX - WEERR—EERESMIRREZENEIER : E R
ot > I5ETAREEE M ERRET RIS BNERRET - AEEARRKR T ABEEESKN EMERE LS
MLISME S A —EEE - SARFMMEERE -
Innovation Bl ¥ \ Research Completion FTRIRRF R
I Asetofcamera modules is designed and developed for secured installation in an open-top flatbed trailer, 2021 2021
and provides full visual coverage of all 5 open sides (4 lateral and top sides). Applications FE FR GO HE
I Avideo analytics intrusion detection module is developed by using deep learning methods for performing - Logistics & warehouse management - MRNAERE
onboard intrusion detection. : : . . e A A
« Security screening for air cargoes - ZEGWLRERE
I Amanagement console module is developed to let truck drivers manage the intrusion monitoring process i - .
during road transportation and communicate with online intrusion monitoring service regarding the truck Patent Applications HFREE
location and any detected intrusion incidents. « US 16/823,579 « US 16/823,579
| B RS TGS L - LR —E T ER CUENEA— (IR MRS - .+ CN 2020 1103 44434 -+ ON 2020 1103 4443.4
| ERREREERBOZE IR - BAMNETHRA - * HK32020004572.4 *  HK'32020004572.4
i %I%};’Eﬂiﬂﬁ‘*ﬁ%ﬂﬂ%ﬁ%ﬁﬁ?ﬂ%ﬁﬁiﬁi@ﬁﬂP""éiﬂﬁ%?%?’fi@ﬁ » R EER ERLBEIEMRIF RS - BEAR Commercialisation opportunities Hatias
B E M EMARIREEEMN + Technology licensing . A
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Next InsurChain SN AR Pam F

Overview 77 | Key Impact EE RN ﬁ

In collaboration with Next InsurTech Limited, LSCM developed the "Next InsurChain" which I Claims d.o'cuments can be privately shared by insurance companies, so the claims can be handled
utilises blockchain technology for the efficient sharing and tracking of insurance policies among more efficiently.

different parties in the insurance industry with permission, while enabling proper access control I Traceable policies on blockchain can eliminate unlicensed selling.
and privacy protection of the shared information. I Reduce operation cost and credit risks.
LSCMERARIEREGFHIR AR AR SRS " IR CIRIREE ) - RiGH B ERIBEER I - LFHRRER I FRRARFLHAZRE - FIL A E R RIRRE -
BAZERESGHANEL TAZNERRESH  AFAHLZEHEHERERMALERE - | BREFEERE LRI RIS ATRIHE
| BHEELHANERRR -
Problem addressed fi#iRF %
This solution helps tackle the issues of fake insurance policies and fraudulent claims. It can also enhance the ~ o f o v W o Q“‘r; =
efficiency of estimating insurance quotes and handling claims. The policy information is classified in three ae [ Mﬁ,
levels of access, namely "public”, "restricted" and "confidential". The design mechanism of Next InsurChain Poliyholder |
allows all parties to access the public information. -
RGBS RE REMMEESIIE TR RERRIZERENNE - CASNREENDA % et
"TAR L~ TRIR) M THEE ) E=ERR BB ERER - MRS EHERAR bt D

BEH - Ean ZRF R IRIRsE
Innovation BlFi#k il 1
I With the permission of the policyholder, the insurance company can share the restricted information with

other insurance companies and the Insurance Regulatory Authority (regulator), while the insured can have

full access to the policy details of his own.
I The insurance policy information and claim records stored on the blockchain are distributed, traceable Award £3I5 |

and immutable, which helps prevent false insurance policies, trace claims records, and estimate policy Silver Medal in the Special Edition 2021 Inventions Geneva Evaluation Days

quotations, etc. 20214 B EEIRE 3 PR R RS
| EREARFAT  REBARATUEREMRBARMRBEEER GERE) HEXRENER - MRR
AL ERBECRENAEEH -
| ERiE L FRNREENURRETRHFEMMN « AREMAMT MR  BEILEERARE - BWRRMERT
35 ) B (AESIRIEE o Research Completion FeRERFEE AR
2020 2020

Applications FE FAEEHS

Insurance policies validation and checking - REESENRE
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Food Safety

Overview 7T |

In collaboration with the Hong Kong Polytechnic University, LSCM sets up an innovative
and comprehensive big data-enabled collaborative database for the detection of unknown
contaminants. The big data will be utilised by the newly developed innovative algorithms and
chemometric protocols to create an alert system for unknown contaminants.

AIEHREABETARBGHE  EB@ABIBRMEIFELRSRIRARFRIBE - ZBWHT
815 - LS n R B AN LBt 8RR JFEE M5 R Y FRE R

Problem addressed &R/

This project gathers a vast amount of existing data in different proprietary formats from the dairy industry,
covering mainly the regions of China and Europe, and establishes protocols to convert such data to
standardised reference chemical fingerprints with tolerance levels.

IR B 2T HREDEMBUN RN TR FIABBREL - FIFTAHSEaEBER - ERIFERT

BRI - MERBUREETTLEYY -
Innovation Bl #k il j
I A proprietary standardised format to represent all the testing results that come from various analytic

instruments and reporting formats is developed.

I Data of different milk ingredients and products such as different breeds, geographic locations, feeds,
ages, seasonal variations and so on, will be gathered from the industry and stored in a collaborative
database. The data includes all “pass” and “fail” results generated.

I The analytic tool is developed based on a non-targeted methodology so that prior knowledge of the
contaminants is not required.

| WEEMESAEERBX - BRERERERETRMT TEMA L TRMEBINAMRARER

| EEFMARERSEBHEWENEE  AIANKRTRF PRI MTRRE « hIBUE - 68 - Fi - FH
B EERBE  RFIIRFERBES - SLBBESME "518, M T 518, BREER -

| BRI TEBIFEEN At TERALHE SR IERER -
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Key Impact EER

)

Non-targeted methodology and database can effectively identify any anomalies arise from potential
contaminants or adulterants without prior knowledge.

Immediate and appropriate measures can be taken

FEETEIE T AN BIRE F] LR Rt B B S R MR RS BN EAERARE - MEFTRLRE

BHEEEH -
RIS BNEREGE S AU FEE 1R 1

Big data-enabled Collaborative Database
for Non targeted Contaminants Detection

E R ARBIREAFFEE M5t Al R (F BB E

Research Completion
2021

Applications
* Tackling food fraud

» Authenticating food items

Commercialisation opportunities
» Technology licensing

Fe AR 5 42
2021

FERsiiR
- I¥RSES

ST)E=-A
* aeE Ron

EmltiE
- AR
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E-Abitration/E-Mediaion Cloud Services Platform B/ GRREREERIZES

Overview 77 | Key Impact EE RN |

LSCM has developed an e-Arbitration/e-Mediation Cloud Services platform for enterprises to I Facilitate Hong Kong's development as a dispute resolution hub and create more opportunities for
handle disputes through online arbitration and mediation. Al Machine Translation technology the industry.

is used to provide domain-specific language translation service. Continuous Re-authentication : Improve translation accuracy for specific industries

and Object Policy technology is developed to protect against unauthorised access at logged
on computers.

LSCI\/IEJT%*E’J E TP/ RBRERF TR  BEXE BN LM MBEEELD - FEFAAL
BHEWMENRER I - IRAMSE EIEE S RS - MEBEMEDERNME R R - AIFHLEER
FEEEARYERE E#EEY

Enhance internet transaction security
HEEBREMAFERRDL  AEFRMEDK -
RERETRAIEERM

1E58 B B SR 2T

Problem addressed iR/

Itis difficult for enterprises in different regions to resolve disputes
face-to-face. This platform enables abitration and mediation to
be conducted online in a more convenient and less costly way.

AT R A X H N EHE A F R ETE - M@ L
FEEELNE _LET R  MEEEREE o

e-Arbitration / e-Mediation
Cloud Services Platform

EFhH/ARERETE

Award $815 )

Bronze medal at Special Edition 2022 Invention Geneva Evaluation Days
Innovation Bl #k il 1

20225 HA EERR 35 FAR $RE
I Video Conferencing function is provided for virtual face-to-face meetings and hearings between the :
claimant, the re§pondent and the arbitrgtor, and for tri-parties meetings as yveII. The final decision will be Research Completion SRR ER
stored securely in the platform and available for downloading by participating parties. : 2020 2020
I It enables secure collaboration group to be established among the claimant, the respondent and the -
arbitrator to ensure secured and efficient communication and document sharing among the participating Applications FEFEEIR

parties. All documents uploaded to the platform are encrypted before transmission over the Internet and * Arbitration, Mediation - 1R FERR
stored in the system with access control. :

_ ~ . _ . Commercialisation opportunities EmiiE
I A domain-specific Al machine translation system which can translate the legal documents accurately for o edhneleey fesnsing . RffrE

arbitration or mediation among the Belt and Road countries is developed for easy communication among
different parties.

| HTEEHRFA - BRANMBIAZENEREDANEES  UER=HRGHENEFRMRESER
% - MERNAERLEMFRETES  HIXBEETH -

| FEFJHHFA  BRANMIAZILSHSEERGNREHE/GE - URER2ES ZEAIRE W REHE
BMEZM - EEEFEMAMENHEEEEBMREENBELENE - ULEHEFRETERGS

i ltl:IEEFaﬁé‘*T§T¥1'ﬁiﬁiﬁﬂ’]kl%‘“ﬁ"@ﬁ%mﬁﬂéi%.  ATLUEREMET Y T R JERREIR Z R
BRRAEXIHETTRIRE - (MRS O ZBNTRBISERS -
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HK-Zhuhai Trade Facilitation Platform EHEE-IKBEBSEFES

Overview 77 | Key Impact EE RN ﬁ

This information service platform connects industries in Hong Kong with the Zhuhai E-Port for I Facilitate importers, exporters and forwarders in handling trade and logistics between the Mainland
handling import and export trade declaration, as well as supports the industries to explore the ’ and ASEAN markets via Hong Kong, with the vision of expanding to the Belt and Road market and
markets along the Belt and Road. global market.

EfETreE— @ET&?%%%E@%&*?IZI)—E’JéfnﬂHE%%IFA EFEHOEZHER - BHEIHES

I Overcome the challenges of the complexity when dealing with customs declaration for trade and

: logistics.

2] r__ =48

ARSI T | BEREORE  HOENSEAERERE N AR B BEmE NS0T - TREE
g T38| TR IBER S -

Problem addressed B#iR735 ) | ERUER BRI R R SRR SRR -

Trading between different regions often involves complex customs declaration for trade and logistics, and
the processing time is long. This platform adopts the latest Al technology and big data analytics to provide
platform users with the necessary tools to facilitate their information to deal with customs declaration.

&ith 2 M E B AREF — IS REENEZNRRRARE - TRRRORIENR © LFaFASMIAL
FHERMMABBEAT - BERERMENNTAREN @ EFEHREEIE -

Innovation BIFT¥%{ili 1

I The platform system leverages Al and big data analytics technologies to rank and identify a list of suitable
HS codes, the associated tax rates and permits required. The users can then select an appropriate HS

code conveniently.
- . o . . : . Award 2818 |

I The platform lets users fill in the information in one language, and the domain-specific translation engine

API Introduction

PRSI e systems need to exchange data between HK-Zhuhal
Trade Facilitation the REST.
Platform System Overview:

HK-Zhuhai Trade Facilitation Platform
FE-HKBEZENTER

will translate the information into the relevant languages accurately using the specific wordings for customs Smart Living Partnership Awards 2021-Outstanding One-stop Trade Facilitation Platform

declaration and trade. 202V HEL BB HARE - BE - LESEMNTS
I The platform establishes a secured data channel for information exchange between Zhuhai E-Port and the
authorised companies, handles the conversion and workflow of multiple forms, and streamlines the data

preparation for customs declaration in Hong Kong and other regions. /4 : - -
| TARGHAA TEEMABEA TR TIRHE & BOHSRIBFIE - LURARRIMRRAMS T « SR (D G SERLER ST {7
BERERZHEERIHSHKE 2020 2020
| FERFERELE—FZEHEEEN  AETALHHSEERNEES ZHBREBRRIT ZEFIER 4 Applications fERREES
M EIEE A MERERE S o » Trade facilitation betvs{een the Greater Bay - (BEXREEHERMEEGEZENES
| FRAKBEFHFREREARZENENRL LZENEIBRE - RIETEARBBIRRRE & Area and ASEAN Region BRI

FE BN TRt EARRI LR I IE - Commercialisation opportunities . R

+ Technology licensing
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Big Data-Driven Airport
Resource Management Engine

Overview 7T \]

In collaboration with the Hong Kong Polytechnic University, LSCM developed a Big Data-Driven
Airport Resource Management (BigARM) Engine to provide support for efficient and smart
airport resource management. The application can balance the usage of reclaim belts in the
Hong Kong International Airport and reduce the baggage collection time.

LSCMEAFABIET ABG(E » B3 7 AABBEREIISEREE BigARM) 512 » &S M
BRI B REIRIEMZIE - M FHE BB Bk FiI B H R RRERIT A8 -

Problem addressed iR \

It reduces delivery stoppage caused by reclaim belt congestion, and thereby enabling speedy baggage
collection by the passengers. This project utilises BigARM to work out the optimal allocation of reclaim belts
to arrival flights with the load of incoming baggage spreading evenly among the reclaim belts at all times.

L REEFERMT IDRX TR E - DURHEREIZIT AR o BigARMFI A HT S E K it EE
AEETMIHRERRE « TEHERRFIRETEDEXNENREE - TR ETEE R NEMIINTTEEE

wmE e

Innovation BIHTI%{iil \

I The big data related to airport resource management is heterogeneous. They are stored in SQL and
NoSQL databases based on their structures, and feature learning methods are applied to extract useful
features for further analysis.

I Feedforward neural network is used to make prediction on unknown factors and detect emergency events;
optimal allocation and reinforcement learning algorithms are devised to generate intelligent resource
allocation plans.

I Application tools including visualisation tools and analytic tools are used to show statistics and analytic
results on reclaim belt allocation at the Hong Kong International Airport.

| BB EREEERENABIBEHETRA - TS LB R T MNFEEFRTESQLAINOSQL BB E
B R BERELERIVG ARINRELUEE—S 2 -

| ERMRARTEEIPITHME - HRHMRARETIRA - WIRARI B SRETHRENS R LB ENEE
& WEMFHE R R ECETE -

I ;EIEEF#H T RAREMAMINEER A TR - SRR B ABEHIS TR 8 X B D ECHat BUBM AT
:\E% °
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Key Impact BN ﬁ

Improve the dynamic adjustment of resource allocation plan by exploiting hidden patterns from
historical airport big data to make a more accurate, informed and smart resource allocation plans
RABREEHENENERE - FIARHEBHEHESREFERX - FIEEEE - BiEW - EEEEN
BRREAE

BigARM Reclaim Belt
Engine Application

@ @ Unknown Factor ® Resource

® Prediction Module Allocation Module

2

@ Flight Arrival Tme | | Initial Allocation Plan

N Q Prediction Generation

8 L/ L

= Baggage Claim Time Dynamic Adjustment

3 Prediction Recommendation

2 Py —

@ == LT

[ M Data ] [ i Leaming]
Fusion Allocation Model

Multi-source data Big Data Analytics and Optimization Applications

Big Data-Driven Airport Resources Management (BigARM)
Engine and Application Tools

ERARBEBNSEREIE5 | ZERERTA

Research Completion SRS (R
2021 2021

Applications & A EEHS

Reclaim Belt Allocation and loading balance © TEITEREEHNSERNES

Resource management in Airport and other « BEMEMTENERERE
industries, such as logistics and transportation BILNH 7 A E g

Commercialisation opportunities AmitiE
* Technology licensing . BefliEERESTE]
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iPark : Core Technologies of Intelligent
E-Commerce Logistics Parks

Overview 7T |

LSCM and the University of Hong Kong have developed iPark to enhance the logistics services
to meet the growth of e-Commerce.

LSCMAEEZEXZMBNEEEBMRER (Park) EEASWRRTE » EMEHEFHENVEE -

Problem addressed &R/

E-Commerce has been developing exponentially in the Greater China region in recent years, while logistics
is the bottleneck of the development. Traditional logistics operations are no longer able to cope with the
challenges, such as long order fulfilment time, low utilisation in space and huge fluctuation in demands.

The project carried out several pilot projects in Hong Kong and China. One of them is a private platform
for leading enterprises with operations in the Greater China Region. And the other is a public platform that
is shared by participating Hong Kong SMEs including manufacturers, logistics service providers, warehouse
service providers and retailers. Eventually, the platform will be “transplanted” to logistics and industrial parks.

A BEYBEEAPERLRER - AMPAARAREIEZRIOBIH - FROOMAEERN - REEME
FEERIFMHERAFRAODE - BHETEREREERREEGEARREAME -
AEEEEEENDPERESERIER H—22UEaRAPEDBIOABEFSMCENETES HZ
RV —EEREEFNEENAHLRBETE - SREKER - MARBHERD efRBHEBNZED - &
1 FRiIEE "BE, 2YRER -

Innovation EU¥rHLifs

I Cloud Asset Technologies is used for real-time location acquisition of assets and the collection of necessary
sensing data in the e-Commerce logistics parks. It can improve project scheduling efficiency, reduce
the searching time cost of manpower, help enterprises to track assets, and assist them in monitoring,
production process and logistics process tracking. It also plays a role in product management.

I Smartbufferingin logistics park defines the concept of operational scenario to transport and store products
in the distribution centre. It contains three main components, which are cloud forklifts, cloud pallets and
cloud storage units. It makes the physical assets smart because they are perceived by others and they can
perceive their own surroundings.

I iCoordinator coordinates with mGOS according to the requirements of iSync Services. Then, the operators
wearing smart ring can pick the materials with mobile consolidation station. The operators can finish multi-
orders in one picking route according to the hints on the smart tablets and the light tags on the cloud
storage unit.

| EEERMERNEREIYEVELREETBENRERBNELRNBANEE - ZRIFMERSEE
EE R - B ANEBROBERAE - BEIEEEEE  £E - WABHERENTEEERSEEE
e -

| YREENEREEFEERREEEPOERNFRESNEFRSRES - BEEFE ZEZZMAMN
BIEXE  ERBNEFRFHETT - CREKMAR It B IRBRAFHIARER -

I iCoordinatorfi§R#5iSync ServiceshIE K EAmGOSIHER - BEt% » CIMEI B AEIRIRAVIRMEE R LIERENRE S UL
PREEMH o FIth A R E BEF R LR TR EFRET LREE— BT S ERTE

EFEHE MRkt EREEE
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Key Impact 2R3

[l

I Improve the quality, reliability and efficiency of coordination throughout the whole order fulfilment

process
I Reduce order processing time along the whole supply chain
| RESBEFTERBERPHANEE « ISR

| R EAESEAYRT B AR IRRS

iPark : Core Technologies of Intelligent
E-Commerce Logistics Parks

BEEBYRE R

Research Completion
2019

Applications

Logistics & Warehouse Management

Patent Applications
+ CN 202023338130.6
+ CN 202023338283.0

Commercialisation opportunities
» Technology licensing

FEREREE AR
2019

FER&ER

- PRMBEEERE
HFIREE

- CN 202023338130.6
- CN 202023338283.0
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Smart Traffic Control System

Overview 7T |

LSCM developed this low-cost device that can be easily installed and built upon an existing
traffic control system and is especially useful in areas where the roads cannot be widened, and
that a smart traffic control device is needed to alleviate traffic congestion.

& ELSCMAf BRI B R AR R Z I8 R R R ERMIRARIZBEH R - BMFEEBEE  LH
WA EARERRRER - LURBNF S EH i -

Problem addressed &R

Congestion problems often occur in Tai Tam Road (Dam Section) when large vehicles pass through it. Since
the dam is a declared monument, widening that section of the road is not allowed. Therefore, LSCM utilises
video analytics technology to identify the types of vehicles and analyse the traffic flow to control the traffic
lights and shorten the traffic queue.

B AR B REREE KRR E R HIRERMAE - ﬁ“’ﬁ’\ﬂdﬁm}fiﬁﬂﬁ * BRE A A #ERE o At - LSCMFEA
RO ERERMN EEWIORE - MR REREF RS E -

Innovation BIHT%{ii |

I The system uses data from 8 traffic detectors to compute the length of vehicle queues on both sides of
the Dam and adjust the duration of green traffic light signals to reduce overall delays in real time.

I The system can generate detailed traffic reports for enhancing the transportation system in the future.

| RFEARBSERARNBBRENBWAZEENRE @ EMAEARIENRARE  LURD BEE
EiFWR -
| REGAHRHEFARIZERS - ERE AR
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Key Impact 2R3 |

I Collect real-time traffic flow data of each side of Tai Tam Road and automatically allocates the
optimal duration of green traffic signal to reduce the vehicles’ waiting time.

The system has been implemented in Tai Tam Road (Dam Section) since August 2018 and has been
proven to be twice as effective as traditional traffic lights in terms of time-saving.

ERWEXNEEMANZERERE - BN RS ENRKERR - LURD EImSF R o
522018 F8 HEEAEE OKHER) A - IREMT RN RIEMLL - FEEREE T MBI EWMFIRSME -

Smart Traffic Control System
EXTEBITHI AR

Award 381§ )

Silver medal at the 47t International Exhibition of Inventions Geneva in 2019
Silver Medal at the 2" Asia Exhibition of Inventions Hong Kong in 2019
20195 2478 BN LIRS A RIREE

2019FE2JETNBRREEE — &8 R

Research Completion SRR
2021 2021

Applications & A EEHS

*  Smart Traffic Lights - HEEBIE

Commercialisation opportunities EmtE
+ Technology licensing . Byt
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Baggage Trolley Availability
Monitoring System

Overview 7T |

LSCM developed the Trolley Availability Monitoring System. It can disseminate updated
information of trolley availability status via a mobile application to frontline staff. It helps ensure
that sufficient trolleys are available to passengers at the Baggage Reclaim Hall.

LSCMIF S RITT R BB RS R RENEARER - MR A BREMITEEHERENSHEN -
DR RIITEREARERG BT E AIHIREER -

Problem addressed &R

To ensure sufficient number of trolleys are available to the passengers and enhance the quality of passenger
services at the Hong Kong International Airport, the Trolley Availability Monitoring System will immediately
notify the frontline staff via the Trolleys mobile app when the quantity of trolley in any pick-up points drops
below the pre-set level. The real-time quantity intelligence enables the frontline staff to effectively replenish
the trolleys.

RIEREREEANITEEHERE » RMEASBEFESEPRBNESR - EEFENHNTEEHER
HRTREKERY - (TR BEHEEERAMESEAFTHERREXERAKINRALR - RMERUERITEEHEE
¥ BERETRRERITERE -

Innovation BIHTI%{i

I Machine learning-based image object detection system
modules for various types of resources such as baggage
trolleys.

I Video processing infrastructure and system using object
detection modules.

| Resources monitoring and management system with
mobile notifications.

| EXEmBENT G EEMERAIRRAEY - BRI
TRRENHE - MITEE -

| FERBEMHARMERORSARERR R ERNRAR -

| FEREEANEERM - LHEFHERINGE -

Video Analytics for Resources Management

EREERGAN
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Key Impact EER

Il

I Through the continuously collected image data, the system applies corresponding machine learning
technique and achieves a detection accuracy rate at about 92%. It has also been automatically
computing numbers of trolleys over all 18 pick-up points in real time for the entire Baggage Reclaim

Hall.

I The system does not require any equipment installation
on any baggage trolley, which saves the corresponding
installation procedures as well as long-term maintenance
management.

| REFATEERSNEGEE - ETEEXAEHES
B TEERAEEEEE2% ; FRETERERE
R BN ABHISETEERANMBBHEITEENH
B -

| EESRARUTRBRETTE ERETMERMH - ATEA14E
BHNRELRF - DEMBNREHEEE -

Award 3815

Gold Medal at the 46t International Exhibition of Inventions Geneva in 2018

2018F ¥ 46/fE HN R EIFR AR £ 52

/4

Research Completion
2012

Applications

+ Trolley or asset management

Commercialisation opportunities
» Technology licensing

TR EF (R

© TEEENEEE

EmlciE
- AR
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Blockchain enabled e-Cheque App

Overview 7T j

Thise-Cheque Walletapplication providesa more convenient platformfore-Cheque transactions,
and facilitates new business models and entrepreneurship in e-Commerce/e-Logistics.

?ﬁmﬁz@ﬁﬁﬁ&‘tﬁ S TR EXHIREELENFS - UEES T/ EFHRAVEIE
i‘%*i‘ﬁﬂ%ﬂ%’f% =

Problem addressed iR

The application adopted Bitcoin technologies to achieve
the objectives of duplicate prevention and traceability for
e-Cheque transaction without a centralised repository.
In e-Cheque transaction, the transfer of e-Cheque from
a payer to a payee shares many similar characteristics of
payment by Bitcoin. Utilising Bitcoin technology can fulfil
the traceability need of e-Cheque.

LIEEHRA L SSRMLERAEF X EXHBREPRRE
RRIFFEEMELENERERMATEMIME - EF%
SEARA SR AR ERBRE LSS A HETSHE LR
B RRLSERMTAEEFXENTEMETXK -

Blockchain enabled e-Cheque App
EfNERENE T2 ERAREN

Innovation EI¥rH%its j

I In contrast to most e-Wallets that use a traditional centralised ledger, this e-Cheque app utilises the
Blockchain technology which provides a safe and reliable system to eradicate replicated and counterfeit
cheques and strengthen corporate’s confidence in e-Cheques.

I With the help of file encryption and digital signature techniques, authenticity of the digital assets is
guaranteed. Each digital asset is uniquely identified on the Blockchain, so the owner cannot resend the
same digital asset to more than one recipient.

| BRREMUPRERGNEHZTZNEFHEE - HEFXEEAREXT ARREERN - #H—EERE
AR HBEBRBEXE @ EREEFERAESFIRMNED -

| ERXHMEBENEFRLRM  BAREFEENERM - ANBIRSTFEENHERIRIEEIIEH - R
SAEFRHEENEFEEHEES IR —EREA -

117

EFEHE MRkt EREEE

AN

BERERENEFZFZRHAREN

Key Impact BN \

I If a distributed environment is without a centralised repository, e-Cheques could be transferred
from “wallet” to “wallet”. With this project, every transaction are stored on blockchain, transaction
immutability, prevention of duplication and traceability/forensics are achieved.

I It offers trusted and speedy delivery of e-cheques. Issuers may issue digital assets and have them
delivered to thousands of recipients in real time.

| EREPREFRENMNREF  SFXRAMUE—E "6, BRI5—E "8, - MitEs
BEEXZMEREEIEME L - SXHTHEEN  BIEEERRAALEMH/EEE -

| RHASEMRENEFIRRMN - BEARLUBTEFEE @ LERBTAHERSOMEA

Award 381§ \
Silver medal at the 45™ International Exhibition of Inventions Geneva in 2017

2017 5545/2 A R BIFR 35 AR EREE

/4

Research Completion SRR (R
2017 2017

Applications & R&EIS
Blockchian enabled e-Cheque wallet - FERERERMNEFZREE

Patent Applications HFIRGE
HK 18102860.3 - HK 18102860.3

HK 62020002528.1 * HK 62020002528.1

Commercialisation opportunities EmtE
+ Technology licensing . byt
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A Virtual Reality Training System for
Strategic Operations

Overview 7T \]

In collaboration with the University of Hong Kong, LSCM developed a virtual reality (VR) training
system which allows users to conduct training in a fully immersive CAVE-like VR environment. This
VR Training System for Hong Kong professionals gives users the opportunity to experience the
life-like scenarios of complex operations and interact dynamically with such an environment in a
controlled space. Activities are recorded, and behaviour is analysed as it develops in real time.

LSCMEAFEEAAXBIEFSF » B 7 —EINRNHNEREIRERG  FEXEALRRIGERN
IZR VIR > WIRBERIRIZA S » RIS ICMMIAEEIECER TR - AR BRI

Problem addressed fi#iR75 3

It delivers a novel and cost-effective solution for the training and evaluation of professionals in decision
making and high-order skills.

R e R EIRNRIMA B R EFAR B AMERAEE - WAFHEERA B RERSFEREESEAVEES -

A Virtual Reality (VR) System for
Strategic Operation Training

[ERRE IR R B —SRRE R B B IEGl

Innovation EUHT%1fG

I The virtual reality-empowered system capitalises the virtual reality technology with artificial intelligence
methods to deliver an integrated system to create a cost-effective, versatile and reconfigurable, interactive
and immersive training environment to support evidence and discovery-based training in operation
planning and decision making.

I It transmits life-like scenarios of complex operations through visualisation and dynamic interaction, while
users’ activities and behaviour are recorded and analysed.

| SEREERMEATEERS - RE—TAERRER - Al —ESTEEMN T 2R ZBXFIERXENIER
15 MIEEFRANRAZEIRCANRR - 553N EARE (FHHREIFIREE -

i .?ji;'.éi ;JII%T‘ TIRENG R NREEREHNIRE  MRENEMNIRIELE - RIRGIEMPIREENER TR » SREME
G
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Key Impact BN ﬁ

I The system is able to train high-level management and technical professionals to make strategic
decisions during critical operations in a timely manner.

| RGeS HRERMIRXMA S 1 HE KRR ARE -

Award 3EI§ ﬁ
Silver Medal in the 47t International Exhibition of Inventions Geneva in 2019

2019F ¥ 47/ H A R EIFR 3 AR RS

/4

Research Completion SRR
2016 2016

Applications & A EEHS
+ Operation training =

» Skill profiling for management and technical © HWYRARIEITEANEIEM
professionals in logistics and services sectors RS EANEFRHBEDHT

Commercialisation opportunities Emitie
* Technology licensing . Bt
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A Smart Integrated Suite For Easy And
Cost-Effective Virtual Reality Content Creation

Overview 7T |

In collaboration with the University of Hong Kong, LSCM developed a technology that addresses
the important issue of creation of high-quality virtual reality (VR) content for specialised training
and operational scenarios in the logistics and service sectors in a fast, manageable, and cost-
effective manner. An integrated suite of virtual reality content creation tools, namely, Content
Creator Suite, is developed. It provides the capabilities for industrial and business users to
produce professional, domain-specific training and operational scenarios in fully interactable
environments with minimal time and effort.

LSCMEAFBREEF S ME—AREGXNEREIEEHRREEN - LRIRSIEERBEENS
(Content Creator Suite) FEFITEZC A TEBELL R B4 B 28434l - BN R B EAERS - HES
EAATHEESTEXENHFHRBAENGHS T > HESYTEEFSEZREZHEREIFEEAEN - B
FEAEMHATRERENRZE TR AU SRR BT S S ERANE R EIS T S
Bz » GlaiRiERRRA T -

Problem addressed fi#iR75 3

The traditional VR content development process is costly and time-consuming which involves the regular
communication among different parties, especially for understanding the knowledge from each other, learning
about the tools, and adapting the applications to different platforms. Compared to the traditional approach
as aforementioned, the Integrated Virtual Reality Content Creator Suite allows the domain-specific experts to
easily produce high-quality VR content without the need to understand the underlying technological aspects
of VR content creation. More importantly, the Suite can streamline the creation and production process
of generic and domain-specific VR content which can be readily deployed in a wide range of VR devices,
including immersive CAVE systems.

ERNEREREARNERERAS  BFR - WERRZENZT S 2EREER - LHE 7 BEKILLAYRIGE
A (BIESEA T R MEREGAIRE) - PEEHAERERTANFZISEEREESHEE HE - B EtE
#ir3AMLE > BANEREREREARIEMH (Content Creator Suite) AIEER AN ERER A FSEE
MEREREMAER  MEF TREHRTIRERFENRMER - BEEZNE @ tRBEMIEHERHNERR
BRAE - IAREMCRFEBRNESERBEREIRFASENEE - IR - BREHRFNEREXS
RERIISEEREREMLE  SFLEXNEERLEREIRARM (Immersive CAVE system) ©

A Smart Integrated Suite for Easy and Cost-Effective Virtual Reality Content Creation
HENTEERBEREERREREY
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Innovation EU¥TFxiiy |

I An integrated suite for virtual reality content creation providing a holistic one-stop approach
in creation and testing of interactable virtual reality contents, with a simple drag-and-drop user
interface that enables the user to build and play VR contents without the need to write a single
line of code or possess the background knowledge to handle and manipulate the various types of
source materials.

I The solution features artificial intelligence-powered VR content creation, in which the user is no longer
limited to access the content provided in the tools’ content library (i.e. 3D models) and the user can also
create VR content of various levels of details using the methodologies included in the resources manager
module.

I It supports a range of popular and unconventional, or even customised VR hardware systems.

| AREREEATAIENEREGRHAEMAREHEREEANTN—ELEEHE - FHAER
FERFLAE LBENERERDG - AR BEZNATERERENAR  LUREENRESEEE
FVRER - MERREELEHEEE ZAH

| ERERERFEREGNFRRAEUATEEERSVARTEZAEE - BRAUERTIREAREH
IRMHAYIIREIERYEE (3D content library) RERETE (Resources Manager Module) RUFEER AZE - 85
Z » R LUAFE(E R FE A T sk mbE B i 1 K R a2 N a BatiefE -

| UEREMHZEREER B3 UETHINEREIREGERR -

Key Impact R} 5% |

I It provides the following flexibility of content creation to various domain users in the industry even
if they are not professional VR content developers,

B User-friendly VR content creation tool
B Ease for customisation and modification of VR contents
B Short development time frame
B Cost-effective VR content creation solutions
| BMETEANRERIAFESEEREREARREE  LEREREARIEHRMAIFENERS

ezi=1=E

1 ZRMERNREREYS

1 ZREFMENEREREAAR

LB LSS

1 SMELRNEREIEERRIEG RAFRRTIE

Research Completion SRS (R
2022 2022

Applications & S8R
« B3gEl ~ BEHRIFFELFEEE
A BB EESR

BmitiE

Commercialisation opportunities . St

» Technology licensing

+ Develop reconfigurable domain-specific

scenarios for training, ability/performance
assessment
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Sensing Technologies for A e et o R
Real-time Environmental Monitoring ER G R R48 ERFIRIR B ATl

Overview 77 | Key Impact EE RN ﬁ

In collaboration with the Chinese University of Hong Kong, LSCM developed a RFID-Enabled I The plug-and-play external sensor and utility modules with active RFID tags provide a new base
Sensing Technologies that provide continuous monitoring of ambient statuses surrounding : technology to give rise to a new active RFID products or an enhancement to existing active RFID

environment sensitive items like cultural artifacts, food and drugs during exhibition, storage, : devices.

and transportation through pluggable, wireless and battery-powered sensors for preservation I The enhanced network routing algorithm leverages on existing ZigBee protocol to deal with

management. The technologies also support real-time indoor condition monitoring such as lux, communication bottlenecks in the physical layer.

UV, vibration, temperature, and relative humidity for facility management. | BENEEDAESMER SRR A BIRRFIDIZEAVE AERR M T — a0 Bl - BLUELHNE
- . . . T . . JERFIDE FE) I JERFIDER fis ©

AROBESRCABEEA - BRT ESIAREES - BB LT tHENE RRFDESANEREERAFDSG - .

B  ERE  FRAERERT  ANESBERBANS Y « RINE 58 | LR R R AR AR B R Zioee B R ARSI

BREIRIEANON - U EBMENREFERERR - WRINTZEENENIRIZKEE - BEE 8

IMR ~ BE REFEHIRE - LUEETRIEEE - TR g T

Problem addressed &R/

The sensing system consists of coin-sized pluggable sensor modules, the RFID
communication modules, as well as wireless coordinators for transmitting RFID
and sensor data. The system includes 24-hour sensing capability of measuring
temperature, relative humidity, vibration, ultraviolet (UV), and illuminance
(lux) for preserving valuable artifacts and goods. If the data deviates from the
individually customisable range of allowable conditions, the system will alert the
user accordingly.

BRAR R A/ AR ERRS - EIRETIRH A BATRAE - LR
EIRSTIRA B AR M SRRV AR AR R AR - 7] 24/\BSBEIE{E R AR & XX
BURE  ERE - BE) - XRREINR - MRBIBREER R ATEEAISLETEE
ERS > RIS EBWHER -

RFID-Enabled Sensing Technologies for Real-time Environmental
Monitoring and Facility Management

FE KBRS IRIRE A R 3 B IR RV EAR SRR (RFID) B4l

Research Completion ST (R
2015 2015

Applications & FASEHS
loT Sensor System for facility management - FAREEEIRNERE 2R R

Innovation BIHTI%{ifi

I The system makes use of license free wireless spectrum. Up to five external sensor modules can be plugged : Sine
into an active RFID communication tag for logging and wirelessly transmitting data and commands. * Technology licensing . RTRAERT ]

Commercialisation opportunities EmitE

I The small-sized pluggable sensor provides flexibility for exhibition designers to balance the exhibition
aesthetic and the need for monitoring environment without blocking or drawing attention away from
artifacts.

I The power consumption of sensors and wireless transmission is low so that the battery can last for about
six months operating in either online real-time monitoring mode or offline data logging transit mode.
| RBHEARBENVERIAE - A EEZE D EERSRDEIRERSRANBIRE - HMxsUEN

EA
Ei=4

i EE‘B%%?E%EH/J\ ViR NERES - EREGTEIE FIRERERNERN - NAETHEHEBRRBERANER
FESAIRIR

| BER{BNVFEEEYD  ERSEHAEHEFEFER  SEESRREBEIGEFER - IR LFF
Vi =l
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Product Authentication

Overview 7T j

LSCM Authen|Tick® is the Centre’s proprietary product authentication technology, which
enables users along the supply chain to securely verify the authenticity of goods in order to
provide assurances of product genuineness from the point of certified manufacturers to the
point of retail.

LSCM T8, B "1, B°RHLEAR O EMAVERERFERIM - ENAtIESEZE R A PR &g
Ed o AEEMETER  BERERAERMK -

Problem addressed IEiR75 = )

Product Authentication technology avoids the pitfalls of conventional anti-counterfeiting methods and
provides a reliable and trusted authentication platform that can authenticate product labels using third-party
operated readers and retain its integrity even when relying on unsecured data transmission on the Internet,
enabling seamless integration into existing user infrastructure.

EuumﬁE‘Hffiili’”%’fﬁﬁﬁ%?’i}fE’J}Eilﬂ  RE—EREEINRETS - MEAEEE =S IEENRERFER
52 B B BRI EE B A RREREREN S RO B RS - ﬁ'ﬁH_JLlﬁﬁu_iﬂ% GRFEARRME -

Innovation BlI¥i#%ifi \

I The robustness of the LSCM Authen,/Tick® system allows it to work in tandem with different authentication
mediums, including but not limited to QR Code, UHF RFID and NFC technologies, which are bundled in
the product authentication system.

I The operation of the system is consumer-friendly. Merchants can set up an authentication point at the
retail point. When a NFC mobile phone is installed with the authentication app, it will become a personal
mobile authentication station.

I The system will update its complex coding scheme continuously so as to effectively identify the counterfeit
products in the market. The information will be encrypted after authentication, and released through
registered authentication stations.

I LSCM 38, B "#1, “‘®¥:ff A EE T EFETETEGE - BE M - BeiRERIHRHR (UHF RFID) &
ﬁiazal_nﬂii‘im (NFC) &

i lég%ﬁ Eg? SUE+ 7 FSE - BMRRIEEEREIERE - ENFCFH LR EEREBRARERE » ©EMRARE
‘n%ﬁnﬂl °

| RGETEERESMAORENE  MAXEHL TS EAAE ER - MELERENENTEHME
RRIE - W S MAVEREELAZENL o
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Key Impact BN \

Consumers can conveniently check the product authenticity through a mobile app

A new way to effectively identify counterfeit products

Quality assurance along the supply chain
HEEALLEAREERREX S EeEERNER
BAEERIRE ERAVE A

FREREMHERNEE

Product Authentication at Retail Points —
Infrastructure and Systems

FERMNEEENERZERIN—RREZERARS

Research Completion SRS (R
2013 2013

Applications & 8RS

Product Authenticity Verification - EREARE

Patent Applications HFIREE

- CN 2013 8008 0974.9 - CN 2013 8008 0974.9
HK 17101312 - HK 17101312

- TW 103107867 - TW 103107867

Commercialisation opportunities EmibdE
» Technology licensing . bR
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E-lock

Overview 7T |

The loT Cross Boundary Fast-Clearance developed by LSCM interconnects the Hong Kong
Custom’s Intermodal Transshipment Facilitation Scheme (ITFS) with the speedy Customs
Clearance (SCC) of the Mainland Customs. With the official launch of the ‘Single E-lock Scheme’
in late March 2016, the customs clearance between Hong Kong and Guangdong becomes
more convenient and efficient.

FLSCMBEA 3RO MERIBESIR IR ERE @ IS S A BN " SRXIEEESYENETE ) HAtis
BARY TSI RERERE | 52 - FEE2016E3R THIENMHAY "BIR—iH, 518 FBEERZ
EIRYBRIEMS E NS (EIREE -

Problem addressed iR/

This projects aims at reducing duplicate inspection on the
same shipment by both Customs authorities at the boundary
in Hong Kong and in the Mainland, which helps to streamline
the clearance process and expedite the flow of transhipment
cargoes. It enhances the efficiency of cross-border custom
clearance across multiple jurisdictions, while maintaining tight
security and control.

HE sERLE—HEMEFERD AR R HIZRREREER
BEANE - LERFE - LRABIEERMEENE ' [
BHRIFERIR AR FZH]

loT Cross-Boundary Fast-Clearance
Security Application

M REsIRIRERE AT

Innovation EUHT%1fG

I The system enables real-time GPS tracking and monitoring. It also offers unique security token control.

I This single locking device (E-lock) supports the execution of multiple jurisdictions, as well as independent
locking control across jurisdictions

| HRFEAGPSERFEHMEE - CEEHBEBIRRIRISREE -
| BEIR—HERR (E-lock) BEE AN SERAEERY - XEEBEEEIEI hHTERET -
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Key Impact B %34 ﬁ

I Since the trial of the"Intermodal Transshipment Facilitation Scheme" (ITFS) from 2012 and “Single
E-lock scheme” (SELS) from 2016, it has been extended to 67 clearance points in Guangdong
Province, 4 in Hunan Province, 3 in Fujian Province and the 13 clearance points in Hong Kong,
over 900 express intermodal transportation routes are offered. Up to August 2024, more than 7.68
million cargo shipments have been handled under SELS, while over 87.5 million cargo shipments
have been handled under ITFS.

I B2012F#H "SEEEESESYEFIETE] L (TFS) » MHR2016FHST " EBIE—8HETEl, (SELS) »
B EHBI AL EIEAERE L B0 TEBRIZE » MEMHSHREE RIBEMATEERE  MLEE13E
TERARL > HIRMHIBRI00ISHE AR - 81 2024F 8 » SELSHEIERAT68EEEY) » MITFSIHE
IBFBESTS0EEEY) o

Award 381§ |

Silver Medal at the 45" International Exhibition of Inventions Geneva in 2017

20175 5545/2 A R BIRR 3E AR R R4S

Research Completion SRR ER
2012 2012

Applications FE FAEEHS

Boundary custom clearance and logistics - ERBRNYR

Patent Applications HFIRGS

US 16/295.187 * US 16/295.187

+ CN 20191022 8114.4 + CN 20191022 8114.4
HK 19120630.9 * HK19120630.9
HK 42020620196.0 * HK42020620196.0

Commercialisation opportunities Emite
» Technology licensing . dEfiEEREsTE]
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Digital Supply Chain Infrastructure
Supporting Vaccination Programme

Overview 7T \]

This digital infrastructure supports the doctors, frontline medical practitioners, logistics service

providers and policy makers to make the best use of vaccine resources for the whole community

of Hong Kong to receive vaccination.

LSS AR IR  BIREEAR  MRRBABNARSE  SREXEAREER &
EEMRERERS -

Problem addressed fiRT5 = )

To cope with the ad hoc demand in vaccine ordering and
dispensing, the e-ordering system encompasses the adoption of
barcodes and other technologies to enable the real-time tracking
of the vaccine delivery. A central management control system is
developed to facilitate the central management in collecting the
updated information on the usage of vaccines and minimising
wastage as far as possible.

AIGRRITEEET BN D BRGFEK - EFEERGRAIER R
ISME A E > UEREHRBEX o mHREEZSI R Diai i
e o g igital supply chain infrastructure
WEERIEEEROSINE BB - oo et naton oo
EE Mt R

Innovation BlI¥iH%ifi \]

I The digital infrastructure is powered by technologies such as loT, Cloud on-demand service-based, data
interoperability, E-lock secured logistics, data analytics and data visualisation.

I Vaccinesdelivery is secured and tracked by E-lock technology. The logistics status is tracked and monitored
in real time. Only authorised staff can unlock the delivery truck at the destination.

I Medical staff can refer to the system for the quantity of vaccines that need to be diluted to avoid wastage.
All vaccine transactions in the vaccination centers are also digitally logged.

| %b%{ﬁ%g REXIRIRA T YIHE ~ SIRIRTARTS « BUB EIR(EME - EFREAETEWR - BB TFEUE iR
b o

| EEEXHREFRAERIGETERERAES - AAEERENTFEASS R BNtBRHEXEHNEE -
| BBAESTLUHRRR T RFERENEZEGOE  B#RRE - REEEFOANMERERIEHNEEFIE -
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Key Impact BN \

I Itisscalable and able to support community-scale operations in Hong Kong.

I It harnesses professional expertise of the logistics trade and industry for the necessary technical
support for the relevant enhancement of logistics and infrastructure.

| EEREERTEEN - LB BMHRERIETEl/ T -
| EERTHRESNIELNZENG  AREFAERENMRMEREIERE T DROVRMIZIE -

Award 3818 \]

Outstanding Real-time E-lock Tracking System for Vaccine Delivery in Smart Living Partnership
Awards 2022

20228 BHEEN AR — RHEREREEEXEFHRM

Research Completion SRR (R
2022 2022

Applications
* Tracking of vaccine delivery « BHYEEERE
Item and vaccine transaction logging « MSEFEHTUNE K

Inventory management . ERFEE

Patent Applications HFIRGE
E-Lock US16/295.187 - E-Lock US16/295.187

E-Lock CN 20191022 8114.4 * E-Lock CN 20191022 8114.4
E-Lock HK19120630.9 + E-Lock HK19120630.9
E-Lock HK42020620196.0 * E-Lock HK42020620196.0

Commercialisation opportunities EmibgE
+ Technology licensing . Bt
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RFID Parcel Locker

Overview 7T j

The first generation of iPostal station was released in May 2016. The 2nd generation of iPostal
station is installed with RFID antenna, which helps accurately identify the right parcel for the
right locker. The infra-Red sensor is installed inside each locker to ensure that the parcel is kept
safely.

— X TERELUG ) HR2016F5 ARMEHEL - SRRV EIIARE T RFIDRAR LU ERE e Rl B E
T‘ TREIFEYEVIERREE - BERMEBEAIIRE THIINRRESS, LRREENRE -

Problem addressed IEiR75 = )

As a system for providing lockers in the community, it offers flexibility to the public in collecting large-sized
mails at their convenience. The 2nd generation of iPostal station is RFID-enabled, which facilitates more
secured mail collection services in Hong Kong.

R AT RIRMEYERT - A RBEWAE GRS EEME - SR " EHLL, BMRFIDINEE @ &
MEE AR E R ZAVENMFINEEMRTS -

Innovation EUHT%1ifi

I RFID antenna is installed to accurately identify the right
parcel for the right locker. The Infrared sensor is installed
inside each locker to ensure that the parcel is kept safely.

| RMIEREKTRFDXIR @ rIEMHN B RENEEH—E
FEAEA - Il - AIIMNRERBRLRESERER - L
EREENEE -

RFID-enabled parcel locker system

BIRSISEH R B R REMIERM
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Key Impact BN \
I Currently, Hongkong Post has deployed around 12 of the iPostal stations at various locations within

Hong Kong. Promulgation of the new generation of RFID-enabled iPostal Stations by Hongkong
Post, and with the assistance of the new funding program from ITB, the system will allow Hongkong
Post to better serve the general public.

The system streamlines the postman's working procedures. The parcel would be automatically
identified by the RFID system and assigned to the exact locker number.

Bal - EEBHNCERESERE T2 "HEIL, - TR RBRFENEBETEIGEIT » #i—
REERGTIRHAITIRER) T EEuL | FEAENE R AEATRR -
L RAGRGE T BBEB R TIERTE - RFIDRIA S ICE E B BRI 2 EMAIFER -

Award 3&1§ \

The 2" generation of RFID-enabled Parcel Locker System has won the Gold Medal at the 45®
International Exhibition of Inventions Geneva in 2017.

Y

—REVEIRSTRAR B EREMERRE 201 THERITHE 45 E AR EEIFE AR E R o

/4

Research Completion SRR
2017 2017

Applications & A EEHS
- REMNBBIBEERRRR

Patent Applications HFREE

e US 15/780,661 * US 15/780,661

« CN 2016 8008 5829.3 « CN 2016 8008 5829.3
.« HK 19122116 . HK 19122116

BmitE

* Secured Self-serve parcel retrieval system

Commercialisation opportunities
* Technology licensing . Bt
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Vision-based Badminton Match Analysis

Overview 7T |

In collaboration with The Hong Kong Polytechnic University, LSCM developed a set of vision-
based content and motion analytic technologies for supporting badminton match analysis. This
highly efficient automated video analysis tool for badminton matches is essential for capturing
the latest strategised dynamics of all potential opponents in a tournament. Such analysis will then
assist Hong Kong coaching team and elite badminton athletes to devise the most appropriate
game strategy for each of the upcoming matches in the tournaments.

L SCMERE BB T ABA1E + FHE T B TSEM A MBI B0 A HT AT LUIN34 2 BR B 8 S
D - ERESAT BE LD EREERIENMT L ESHBIENE TR LB 8 B ST R EhaE
E%EE%Mo%ﬁﬁﬁﬁ%ﬁ%é%ﬂﬁﬁ@ﬂﬁ%ﬂ%ﬁﬁ@é%%%@ﬁmiﬁﬂﬁﬁﬁ
AR -

Problem addressed f#iRFE

The current practice of video analysis is to manually collect the technical statistics from videos of badminton
matches in a tournament. However, the manual capturing of needed statistics from video recording is labor-
intensive and time-consuming. Therefore, the analysis of technical characteristics can only be conducted on
a few strategically selected top-ranked opponents.

BRI B EIREBERIBRMEZ R BRSO AP LUAFHNNERMREBIE - BHLMEFEREREATF
B o Fit - REEEEIEHCERUHIR B SR FETRM AT -

Innovation EUHTH1fG ﬁ

A data-driven badminton match analysis to enable efficient technical statistics analysis

Fast analysis of opponent’s technical characteristics

A data-driven evaluation of athlete performance and conditions
ERHBENMPNERES LETSHRIEMRE BB

TRIR DTS F RO FRAMT SR

BB BT EE) B RBAIRE
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Key Impact 2Rt 3K |

I All players can conduct the same technique statistics analysis for any tournament preparation.

I The game technique statistics from every competition video facilitates technique improvement
development plan and formulation of game strategy for each upcoming tournament.

| FrEEF A LEHEM L BETERIA R MR T BB DT E R TR & -
| BRRSFR MR BB EEEF RIERMDGES S - W AASRITH SR L RS LB RS -

Highly efficient automated video analysis
tool for badminton matches

=X MEE P ERESTRAMTTE

Research Completion SRR EHR
2024 2024

Applications [EREER
* Sports competition analysis - BEESEOMM

Commercialisation opportunities EmitE
+ Technology licensing o BRARAERT ]
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GERONTECH & COMMUNITY SERVICE

Tele-Practice Platform System

Overview 7T \

LSCM developed an loT sensor infrastructure technology that enables data acquisition from
tele-practice devices and provides a platform for integrating different tele-practice solutions.
LSCME 3% RO B AR (R R 2R B SR M3l - A UE SR TR R RGN MREL R BN B » WA T RIAYETRE
BRAIA=RM—ERE TR -

Problem addressed fi#iR75 5

Due to the COVID-19 pandemic, many physical and mental healthcare services have been suspended which
makes the service users unable to access the needed services in person. The tele-practice platform enables
different tele-practice service providers, NGOs and therapists to connect and collaborate with each other in
delivering the rehabilitation services to the people in need.

AOREERRORAMERBRERRAMIEERN - FRSWAKRESIMTVEER - EETERGETR
BOEREARISHIER « FFRFERBNAREMIBRNGE - HRARHEEZERAVERWHART -

Innovation EUFT 1T \]

I The tele-practice platform system is a cloud-based system. Different system users can access the system
through the secured web portal. It is designed to support different kinds of tele-practice solution devices
with services available in the market.

I The loT platform infrastructure for Tele-practice Applications is able to provide secured centralised user
account management service for different user authentication, resources authorisation and data access
control. The service users' personal data privacy is protected according to the guidelines issued by Office
of the Privacy Commissioner for Personal Data.

I The platform will integrate different kinds of vital sign monitoring devices to enable the therapists to
provide a more comprehensive assessment and monitoring of the service users.

| ERERINRTESEZE—EAZHRMG - TRMAFALLEAREMFIFRERAMER - EXENSETR
FRBVRYRAZ1E RENRAR TS 75 AV 1 -

U BRI & BRI A T RIERA A SRR IR S BRI SH8RE - BIRAEN BB RERTS -
ERENEABIEREABHLREE AZRHAESRE -

| FERBESTEREMNEREREARE - FHEARMARFRRHEEZEAGTEFEEA -

Tele-practice Platform System

ERREREIIRT A R
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Key Impact EERH

Service users can receive care services remotely,
which is more accessible and convenient than face-
to-face care services.

Connecting different tele-practice service providers
for the delivery of rehabilitation services.

Provision of services without geographical boundary.

IRISERE R LUBISRI2EIEMARTS - LLEHmAYGEE
RIFEZILHE

BTRINERERMBIEMEER - LIRHZENE
FBRENFRARTE

AR R Z IR HIRIARTE

Award 381§
Bronze Medal at the 3 Asia Exhibition of Inventions Hong Kong in 2023

Bronze Medal at Special Edition 2022 Invention Geneva Evaluation Days
2023FE3EEMBARET — & #HiE
2022 B FLBIRR S5 AR R SRS

4

Research Completion
2024

Applications

* A collaborative platform for different service
providers to deliver their tele-practice
services for service users

Patent Applications
HK 3202 4085 074.5

Commercialisation opportunities
» Technology licensing

TR FE 7
2024

fERsEiE

- BRBERERETRERE
B RIS HETA

SHEHER

+ HK 3202 4085 074.5

EmieE

- SRR
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GERONTECH & COMMUNITY SERVICE

"StayHomeSafe” Home
Quarantine Support Solution

Overview 7T |

"StayHomeSafe" System, consisting of an electronic wristband and a monitoring system,
facilitates the compulsory home quarantine arrangement implemented by the Hong Kong SAR
Government to combat COVID-19.

"ExHE ) EFFRERESRNEFASBEAAEE201 9B RRERMEEaI5EFIRE

IR RN o

Problem addressed iR/

The Hong Kong SAR Government implemented the home
quarantine arrangement and the relevant departments need to
ensure the quarantined person's presence in the designated
quarantine premises. By installing a tracking device in the premises
and pairing it with an e-wristband worn by the quarantined person,
the system monitors the tracking device remotely on the received
signals emitted from the e-wristband. If there are any abnormalities,
the system will send out alerts.

ERNBRIFHTRE R - AENPIEREREA LTS EN
IBERSEIE, - RIMEBEREEIRIBHRE » WRHHREA
TMEHEFFIER  MAEMEERETFFRIHOFNE - ETEE
BEESA - aMRAIZHEMEE BN - RMER/HER -

"StayHomeSafe” Home Quarantine
Support Solution
XEEAREWEREN TERiE,
BFFERESRMR

Innovation EUHT 1l )

I The electronic wristband can be worn as a normal wristwatch. By employing active tamper detection, the
electronic wristband will send out signals to the base station when it is being tampered.

I The Controller can access the Home Quarantine Monitoring System through Internet or a specified
network to view the quarantined person’s status. When there are any abnormalities, the system will alert
the related departments to take necessary actions.

| EFFENRENNRETEFRER - AR  FE-BREBMER - FERRGIHENR -

| MERABFLEAE MRS EREEREFFERENRG  EEREALARE - BEHREEBBR
B - RiGESBAAERIERT - LUEHERETTE -
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| HEXEEAEH2019BARERAIBEIE

Key Impact EERE3H ]
I Support the on-going anti-COVID-19 work in Hong Kong

Award 381§
Gold Medal in the Special Edition 2021 Inventions Geneva Evaluation Days

Outstanding Electronic Wristband and Monitoring System for Home Quarantine in Smart Living
Partnership Award 2021

Merit Awards in Inclusion category (General) and Technology category (IoT) in the Asia Pacific
Information and Communications Technology Alliance (APICTA) Awards 2020-21

Outstanding Tracking and Surveillance Award in Pandemic Innovative Digital Solution Awards 2020
2021 FHA RBIRR AR 258

2021 EEEEBH AR - HHREREETFFERET RN

2020-21 Fin A F A KB R R AR — it HRARR (—i%) BRIERBIAER (i) BRE
2020 F HZ BRI BINE5 348 — R H B Bt EARE AR I 58

/4

Research Completion SRS R
2021 2021

Applications & FASEHS

+ Tamper detection electronic wristbands for BEFFIRAEAMNER > WHHLE
hospitals BERR

Information exchange and tracking « BEEZmANERHE
* Workflow integration and monitoring for operation - BEEPENEBES TEREMERTRE

Patent Applications SFIREE
US 16/791,092 . US 16/791,092

* CN 20191022 8114.4 + CN 2019 1022 8114.4
HK 32020002776.3 + HK 32020002776.3

Commercialisation opportunities EmitiE
+ Technology licensing o BRARAERT ]
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GERONTECH & COMMUNITY SERVICE

Ultra-Wideband Activity Level
Monitoring System

Overview 7T |

This monitoring system measures the activity levels of the elderly and detect any abnormal
conditions by using state-of-the-art ultra-wideband (UWB) and signal processing technologies.

LB AR E @ E A & ERBER (UWB) MASREIERMLLAIE REREERERE - WiwllEa

r”-‘uEE/R o

Problem addressed f#iRF5 R ﬁ

The elderly service Industry has been in need of novel technologies to reduce the demand for manpower
and resources to cope with the ageing population. This project utilises UWB technologies to provide a non-
contact and no-image monitoring solution to measure the elderly's activity levels in elderly centres, which
helps the caregivers to enhance work efficiency.

RERBER—BEFReriBMLURERAOZEMELENADHEREX - (BB FMAUWBKIIEREF
DRHIERB R EBGNREZEREE AR - FitiHBEEA SRS TIERER -

Ultra-Wideband Activity Monitoring System
for Solitary Elderly

FERBESFRMIERERE EEE A

no activity for 18 s

Zone 1

Innovation BIHTI%{ill ﬁ

I Utilising UWB technology to detect respiration rate and other activities in order to provide mm-level
spatial and movement analysis.

I FIAUWBERRIFEIR R H S - LURHZ R RIEEN 34T o
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Key Impact EERH

)

I Provide real-time feedbacks on respiration rate and bed occupancy detection to help caregivers

provide efficient remote care services for the elderly.

| REFRIRRMAMAIRER R - HBEEASARERUSHRIEREER -

Award 318

)

Gold Medal at the 46" International Exhibition of Inventions Geneva in 2018
2018F 46/ HA RLEFRSERRE S

Research Completion TR EHR
2017 2017

Applications EREER
* Respiration rate detection . PRIRERAA
* Bed occupancy detection © REZERRAR

Commercialisation opportunities EmiE
+ Technology licensing o BRARAERT ]
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LSCM has developed 3D LiDAR and related Al technologies for In-Bed monitoring applications. The
technologies can be utilised to estimate client’s postures and detect abnormal conditions. Object monitoring
and detection nowadays mainly rely on Red-Green-Blue (RGB) cameras. Captured images are processed to
extractobjects' location, movement, and status. Nevertheless, RGB cameras are sensitive to ambient conditions
and/or lack of 3D spatial information. Instead, the technologies LSCM developed provide centimetre-level
3D spatial information under different ambient conditions and a higher degree of freedom of computer
processing. Together with advanced Al algorithms, clients' posture, location, movement direction and speed
can then be analysed and extracted accurately, which provides real-time information for the caregivers.

LSCMEf 23 Y FE R R A MBS AIRY3D LIDARFIABRAAIRKAM 5Kl Al sHAEA BRI ZZUARA R BRI - IREF
IERYES AR - ERASEALHRES (RGB) B RITHRIIAES - LUREUEAERIME « BIEAIREE -
SATM + RGBABMEHIRIBEIUR: - RIBFERZ 3D EEN - MLSCMBF SRR M T RIAVIRIE T IR (HEK#RAY3D
ZRBNMNERENES - BETENAEEE » TSR AMTNIRIERENERE « (LB « BIfFANE
B REIEABRHEBRNERSEM -

A hardware system to extract centi-metre-level 3D spatial information.

Signal processing techniques to extract clients’ location, movement, and status information.
Al methods to detect the clients’ posture and condition.

Sensor and Al technologies to detect the conditions of the bed and other furniture conditions.
Real-time information for caregivers’ immediate action.

Clients’ data will be analysed to generate their own profile and daily activity level, this can be a useful
health indicator.

HRHNE Kk 3D ZE AN B BURE {4 A

REVERERUE  BENFRAEEN S AVET SRR IR Al -

R AEAZERZEZMRRBIAN T E/ET A

AR RARAT A E fthz BARAY S Reas M T & Redki

BTN E nEEIE A B S ANFRERITED -

SHTERE R BIE L PRI E ARG SR B EEEIKT - (FA—EERAEERER -

A privacy-protected in-bed monitoring system
Insensitive to the ambient conditions.
Real-time status update for caretakers’ immediate action and efficient management.

Other than hospitals and elderly homes, the technologies can also be applied to elderly people
living alone. This aligns with the HKSAR Government's “Ageing-in-Place” Scheme.

Cloud storage and analysis possible.

5G communication possible for reliable monitoring.

SFLRERRAEIER o

HIRIB IR TR -

RHEFEABRMEERREEN - HEufIETE BB TEIMEE -
i_%i:’ﬁ?i‘iffﬁﬂ’q%ﬂu?%ﬁﬁﬁé%ﬁ% RERS  REAMBERE  ESEFBEBERENGH "ERRE
RI{EBIRFETFMI T o

R{ERSGIEBRFFI A SEAVETHE -




GERONTECH & COMMUNITY SERVICE

RFID Blind Cane

Overview 7T |

The project develops the navigation software, the RFID blind cane hardware and RFID tags in
various form factors to provide easy navigation in city areas for visually impaired users.

tEIE B EE RS R IEEMEE - BIRSIIRA R FR1ilT (RFID) iR fE AN T FEMFEHFRFIDIZE © ATRE
ATEMEREZEM -

Problem addressed fi#iR75 5

In Hong Kong, the visually impaired encounters various difficulties when travelling indoor and outdoor. With
RFID technology and audio-based navigation, the Blind Cane Navigation System provides guidance to the
visually impaired and leads them to their destination with the shortest route.

= é%’wﬁﬂﬁkiﬁ AT EA S EIMTERIEER SR - LSCMIFSEMTRE A T FRRM - B AEIREE
AR EMES RIREA TRMIES  HEMPIUSEBRIEE R -

Innovation BIFT%fils D

An RFID-based blind cane

I RFID tags with various form factors to provide navigation landmarks:

#  Under tactile pavement
I Embedded in metal-chassis guiding strip
I Cloud platform for blind-guiding site map management
I Navigation mobile app with two operation modes:
i Free walking mode
I Target destination mode
EBRFIDAVIRRE A +F4¢
| BEBEZEIMERSTAIRFIDIZE LU EM IR -
I EEEERE T
" BASBEEEE
| EASI B HESEERTR
| fREMEREEXHERREIERRER
1 BEFSITEN -
1 EE BRYHIARTC
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Key Impact 2Rt 3K |

| Enable visually impaired users to navigate in unfamiliar city areas without the need to memorise the

routes in advance.

| Provide immediate and updated information about the routes in advance (e.g. closure / blockage)

to avoid danger.
| BiREALETABHHNEREM @ < tfIEFFREE B
| TRSCIRMERIIRAGAVENRS R E# &R (GlanRaFT/BEZ) - LURRER

RFID Blind Cane and RFID Tags for Navigation
EIRERHRIRE A T F R

Award 381§ |

Outstanding RFID Blind Cane System in Hong Kong Smart City Award 2018

Gold Medal with Congratulations of the Jury Award in the 44" International Exhibition of
Inventions Geneva in 2016

BELZHHALE2018 — BHRFIDIREAN T F LR
2016 F ¥ 44/E AN RIS PRRETE B Rt 2

Research Completion SRR (R
2017 2017

Applications & A EEHS

Navigation assistance for the visually impaired - Bk A TREEMIED

Patent Applications E*UEH
US 15/537,535 / CN 2014 8008 3737.2/ US 15/537,535 / CN 2014 8008 3737.2/

HK 18104124.1 / EP 14908247.1/ HK 18104124.1 / EP 14908247.1/

KR 2017-7017137 / AU 2014 414586/ KR 2017-7017137 / AU 2014 414586/
SG 11201705047T / UK 3233015 / SG 11201705047T / UK 3233015 /
DE 60 2014 066 874.4 / FR 3233015 DE 60 2014 066 874.4 / FR 3233015

Commercialisation opportunities Bmibidsg
+ Technology licensing . Bt
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GERONTECH & COMMUNITY SERVICE

Service Logging and
Information Kiosk System

Overview 7T Q

The project develops the service logging and information kiosk software system which provides
assisting functions to elderly service professionals as well as providing useful information to the
elderly members in elderly homes, district centres and rehabilitation centres.

IR H S RF ik R B BRI RG - ARBEEEEASRMARY  LARERS
wEROHMERPONEERHBERANEN -

Problem addressed iR/

Nowadays, the demand for elderly service professionals in elderly homes, district centres and rehabilitation
centres is high. Besides the basic care and rehabilitation services provided to the elderly, the elderly service
professionals also need to perform a lot of paperwork every day. The public also expects the service providers
to take care of the elderly in other areas, such as providing useful information to the elderly, as well as allowing
them to handle some self-service tasks in order to maintain their self-reliance ability. Moreover, in order to
alleviate the workload of the elderly service professionals, it is helpful to utilise computerised systems and
equipment to facilitate their daily routine work, such as taking body temperature for the elderly and making
record of it. The Service Logging and Information Kiosk System provides the solution to these issues.

Wy - RERS - HEROMERBPOHIGEEEXZABSHRENTEXK - BT ARERHEERIEENERR
By BESEANEBREFTEREAENELF - ARTHERFBREREEETHMSEITERBREIRE - 540
AEBRMEANEN  UABEBREET-LABRT - LS BIEEEN - BT REEESEABSHNT
£ 8 - A=A EML RN - LUHEMFIRBEILIE - flasREEEMEIRRER - MRBEHRENE
ARIRA R E L R TR -

Innovation BIEFii 0

| Al-assisted group photo browsing based on facial recognition

I Chatbot-enabled interactive enquiry for available services and information:
I Meal of the day I Weather
I Activities announcement I Notice / memo
§  Training videos

| RFID-based activities signing-up
I Auto in-range connection for vital sign measuring equipment
I B ARSI WAIBB) & IR E
| ERIXHEMAEE - EH ARBMEN
" BREE 1 RR
RS 1 ORE/IESR
SR = e

I ERRFIDEYEEIES
| EiEEHEREEhERE MR
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Key Impact EERH

)

Reduce the workload of elderly service professionals in their daily routine paperwork so that they
can concentrate on providing other care / rehabilitation services for the elderly.

Provide Self-service functions to elderly members, help to maintain their self-reliance ability, enhance
their self-esteem, and help them adapt to technology.

HEGEIEA BN HEXETHE @ B USINHMREEZER/BRRT -
REEREEBRT - HEtFIRIFEIERED - IESFINEED - BN tFIE-ER I -

Measure Record Data Input

Measure and
data capture, all
combined into
one single step

Service Logging and Information Kiosk
System for Elderly Homes, District
Centres and Rehabilitation Centres

BRI iR KB A BRI

Research Completion
2021

Applications

+ Service Logging and Information Kiosk
System for Elderly homes / district centres /
rehabilitation centres

Commercialisation opportunities
» Technology licensing

FE AR S 7
2021

FEFREEHS

© REZEERS/MWERD/ER
FD (T RIS R AR A EN

BmitiE

Sy )
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GERONTECH & COMMUNITY SERVICE LR Kt & AR 7%

Infrared Thermal Sensing Safety Alert System TN EREE R EE IR R AR

I

Overview 7T j Key Impact EERKX w
This Infrared Thermal Sensing Safety Alert System is a privacy preserving system designed for ! Enhance the work efficiency of the elderly home and the arrangement of manpower.

monitoring an individual’s safety in a private space. It analyses the real-time thermal data of the | BARBRSVHEREEIERHAF -

private space to determine whether the individual needs support from their caregivers.

EEIMIAERERANE —EsSERELRNRZEET R - RMSRBERHERE - o Award 3515 )

MERMREESSEREEAERH -
o Gold Medal at the 47t International Exhibition of Inventions Geneva in 2019
Silver Medal at the 1%t Asia Exhibition of Inventions Hong Kong in 2018
m3
Problem addressed iR R 201047 AN EERREES S
Falling or fainting in the bathroom is a common accident among . 2018FHE1ENBRREES — &8 R
the elderly. Because of the high privacy level in the bathroom, the '
accident often cannot be found immediately. The support of medical /
treatment will then be delayed.

RETAZHANZHZERNEI  BETRAESEZERATLAARN Em Research Completion SRR SE {3
Zef - EBINMAREERSE - ERRIRILE - 2017 2017
Applications BRI
* Elderly homes or elderly centres - REREFIRZPDO
Patent Applications SFIREE
Innovation gu%ﬁﬁﬁij— * US 16/234,693 * US 16/234,693
. . « CN 2018 1162 3707 « CN 2018 1162 3707
I This low-cost thermal sensing technology can help detect and . HK 181138673 . HK 18113867.3
analyse human movement. When body movement is not detected .
for a period of time, an alarm will alert the caregivers that the Commercialisation opportunities Embs
person being looked after may be in danger. + Technology licensing o FAiTRAERF Al

I It is a privacy preserving system that uses a lower resolution
thermal sensor to monitor an individual’s safety in a private space.

| EEEAAAYE AR BRI - AT LUGBI R RIF 4T A RB12E) - B —
EXRF R AR B AR EI N BERSBIRT © T - MAEIEA B WA
BRER AR RN ERER -
I EIEI%’FL ' (R ERGENRERSRRKE AN AZEANNAL
L&

Infrared Thermal Sensing Safety
Alert System for the Elderly

BN REFLIMR B EEREZ R AN
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GERONTECH & COMMUNITY SERVICE

RFID-Tagged Vest & Gate Door System

Overview 7T ﬁ

RFID technologies can safeguard the elderly from accidental wandering. RFID signals from
tagged vests can be detected by the installed antenna, if an elderly person wearing the RFID-
tagged vest leaves the elderly home or elderly centre without permission, the system will alert
the monitoring staff by issuing an alert, so that they can take immediate actions.

REIDFEAMIAIBELEREBEINESR - WEHEIRGISRHA] (RFID) 28 AYE /O 7] LLE@ X iR AIZIRFIDAER
5 RFZEANERFIDEBE S OHWREEBMBRERSEREED D  RNERLTWBAE
AR LUEMFISZ BIERERATE) ©

Problem addressed f#iR5 R \

Advocated and supported by Tung Wah Group of
Hospitals-Wong Cho Tong District Elderly Community S’ |
Centre, this RFID solution is used to detect the in/out 'u-

status of patients with dementia when they wander 7
away from the elderly home/elderly centre.

h®$
>

The elderly wearing the vests with the built-in RFID
tags will be detected automatically in case they

wander away from the premises without permission. Q 3

HERFIDER RS EIES R E=REHETERIEH /O l = ¥ Ao T30 P
TRARR » LUBEN e SRR L B TR T - <
E(J'Iaﬁsiﬂ, ° Alarm / Location Info Allin-one RFID Gate

Outdoor - use GNSS Service Unit - use RFID

ZF FAERFIDEHIENREE REXE RIS

EIBABR LR EAE - WEMAZE -

RFID technologies to safeguard the elderly from
accidental wandering

AN KRB RAVERE SRR

Innovation BIE i R

Leveraging multiple technologies in unison for more comprehensive elderly care service.

A single solution to provide both indoor monitoring as well as outdoor tracking.
The system is easy to use and requires simple training for caregivers.
BESERMN  EEEEEARERERT -

RUZEAEENEIMNEHRI —IGNARRTTE ©

RIBBER - FEABRFTEZHERE -
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Key Impact 2Rt 3K ﬁ

Automate operations to enhance workplace efficiency and productivity to minimise operating cost.

Optimise the value of internal costs and free up resources that could be put towards improving
elderly services.

The elderly wearing the vests with built-in RFID tags will be detected automatically in case they
wander away from the elderly homes or elderly centres without permission.

Provide better care services and secure the safety of the elderly.
EEEEEE  Re LEBMNWHNRREET @ EMAKMHEESRA
BRI A AREE - WENATARIERERBNVER -
RrEBERAEFEANERFIDIEES O EMRERSHREFONRE
RRBIRMEIFAREMNRZE(RE

Research Completion SCRRERR F 7
2013 2013

Applications [EREER
+ Elderly homes or elderly centres « RERFHEEFDO

Commercialisation opportunities EmiE
+ Technology licensing o BRARAERT ]
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GERONTECH & COMMUNITY SERVICE LRI it & AR 7%

GPS Tracking Technologies EERENRE M i

Overview B§7H ﬁ Key Impact B %54 ﬁ
The elderly who suffers from dementia or other forms of memory-related problems may get lost | !Enable the elderly and their caregivers to enjoy life and work independently but remain connected
easily during outing activities. The GPS tracking technology can help find the missing persons. in the event of emergency.

= A5 ISR AL SEE) B R S0 AR RS SE Y E 2 1 B AN E SRS e A D 4k - TGPSEMFL I A | Help prevent wandering while promoting autonomy and freedom of the elderly with dementia, and
LleﬂjJ#Bz ”:t;%_E\%X:EiI . ’ * = o relieve the caregivers' stress and anxiety.

1_: — —_—— N N
| ERERHBEESRIEIZZEERTE  BEEIEN MO RSHE o
Problem addressed B2ik75 % ﬁ | BERBALLHE - AFRRERILENRECER TN B HMEE - WEFERRBRENRNFER
+1

While we encourage the elderly to participate in
outdoor activities, we are often worried about their

. = 7
safety as they may wander away from the caregivers. Research Completion FT AR S
In this solution, each elderly person will wear a vest 2016 2016
embeddgd Wlth a trgcker during outing activities. So, e,?» "GP Trockor Embedded Vest | Applications & F 20 1B
the location information of the tracker will be sent to the At - i =
server. The operators in the service centre can define ot --%ft ----- erly care
the geq-fencing zone. If a tracker is outside the zone, .!', Off Moritoring Commercialisation opportunities Bacie
alerts will be generated. K ._B_':?_‘TE‘Z’_“_"_‘E‘_Y_*_. * Technology licensing o RS A]

HEAFRMIRBRESMFINEED - BRMITEBOMFIAY | e reore Mobile Tracking
=& GINIRBEEEER - HFEEBALER  BUR
BREINHEER  HEFE—HRRTERBOEO
BRI EN S XERAMREE - MARFFHOVEE
ﬁ:{l«éﬁgﬁiﬁﬁ.*ﬁl@iﬁ  ANREHERERFLN - &
gﬁn Eﬁ R o

GPS Tracking Technologies
EIRE (LB HERAM

Innovation BIE i )

I The web-based GPS tracking system is easy to use by operators. The location of each person can be
displayed on a map. Operators can also use the system to locate a specific elderly person.

I A vest with a location tracking system is developed to assist the elderly centre to better monitor the
elderly persons’ location during outdoor activities.

I ERRBHOGPSERRMB IMRE  BANMUER U RETHE L o BEAST R LUER R KERIE
BIRERUE -

| BREMEHRRIE OHEIREDOEETRINEERS  BRMHEARENMUE -
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GERONTECH & COMMUNITY SERVICE

Baby Tag and Baby Tracking
Management Control System

Overview 7T |

LSCM developed the Baby Tag and Baby Tracking Management Control System to enhance
the security and system control to reduce the risk of baby abduction in the hospitals.

LSCMF Rt B BB R e SRS RM - SRS RRE RSO RRA RIS - #7
AR S BB AR R -

Problem addressed figiR75 5

In order to improve the security of new-born babies and protect the babies from abduction. This system
will raise a visual and audio alert when unauthorised movements of the new-born babies or attempts in
tampering of the tag have been detected.

A7 5858 Fl R % R R R R B f MR IRV ERR - RIERERAIZIF] £ B2 R RIERAER TR Z T HRAB1EH]
ke BEREER IR - RRETRHEISAARERE -

ﬁaby Management /— 85342| Q

c N / 5
( Regsteed ) (coeal ) ( men ) [

85342 - 100%

,,,,,,,

Baby Tag
BHEBRBHGSEERET RN

Innovation EUHT1fi j

| Tamper-resistant strap and double ring design to reduce “false alarm” of the tag wearing status.

I The RFID reader is developed to assign a specific timeslot and channel for RF communication with Baby
Tag against collision.

I Baby Tracking Management Control System is designed for caregivers to respond quickly to the alerts
generated by the Baby Tag.

| BAIERRRAOF R EEIRERET © BER D EHR B RBRAERY "R\, -
| RFIDEER AR EEHIVSHRBENM IS EIRSEASRE - B BMERAaTE -
| BREAEEESAMBRET I N B EHZHNEREHRE -
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Key Impact EERH

FHRBRERGOEEERRS

)

Enhance the security and mitigate the danger of baby abduction in hospitals.

The real-time tracking solution can be adopted in the community.

RER% > MR KRS RIBRA R
EEERHERERRT A EARTTE -

Award 381§
Bronze Medal in the 49* International Exhibition of Inventions Geneva in 2024
Bronze Medal at the 3 Asia Exhibition of Inventions Hong Kong in 2023
2024 F 5495 B L BIRR 2 AR R SREE
2023FE3EIDNBREEE — &4 hiE

J

Research Completion
2014

Applications

People/asset tracking in hospital environment

Patent Applications
US 14/766,819

*+ CN 2013 8007 5416.3
HK 16101739.6
EP 13 874 810.8
UK EP13874810.8
DE 60 2013 059 880.0
FR EP13874810.8

+ CN 201380080703.3
HK 16114457.9

Commercialisation opportunities
» Technology licensing

FE AR 42

2014

FE FISEHRS
- REBRBEROA/ MEEH

%*UEH
US 14/766,819

+ CN 2013 8007 5416.3
HK 16101739.6
EP 13 874 810.8
UK EP13874810.8
DE 60 2013 059 880.0
FR EP13874810.8

+ CN 201380080703.3
HK 16114457.9

EmiciE
- SRR
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SMART CONSTRUCTION

Automated Concrete Cube Testing System

Overview 7T \]

Jointly developed by LSCM and the Geotechnical Engineering Office (GEO) of the Civil Engineering
and Development Department (CEDD), the Automated Concrete Cube Testing System is the first
of its kind in the world that automates the process of testing the compressive strength of concrete
cubes and provide a controlled environment for curing the cubes.

EEEKERRNBENER IR RMBELSCMR AT RARZE TWL N TRRRELEME @ 6
BENAEUER LR BRENRMRITAERIRE -

Problem addressed IEiR75 = B

Since there is a high demand for conducting materials compliance tests, especially concrete cube testing,
GEQ's Public Works Laboratories would like to increase their testing capacity through automation so that all
concrete cube tests can be conducted efficiently, and the quality can be enhanced.

AR EFRH TN TR THARMMEHIOMARR - HH2ERLEIR - BXRS > ERAHZNAER
{LRBRLIEAAREIIESAHENRESR -

Innovation EI§rHits \

I The system can automatically carry out the entire concrete cube testing, including concrete cube curing,
weight and dimension measurement and compression testing.

I It includes an overhead xyz moving stage, robotic arm on rail, laser 3-dimensions measurement device
and compression test machine.

I An Al system is included to distinguish whether the fracture mode of the concrete cube sample meets
the requirements by computer vision technology and help identify any potential issues or areas for
improvement.

| ERMAULUSRERR T EAF (BEERLIEEER EENRTEE - UREBHA) BEt -
| RRBESEyARETES - fLUEBEENE « B =R TS REMBEHK -

| REGECHALHERMR - MASHERB TR - FIEVER LEARAEXESHAASRENRR - I
WRBDER (E BT IR B EGERI T -

Automated Concrete Cube
Testing System

BEhRR AR RN
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Key Impact BN \

I The system enhances the accuracy, repeatability, and speed of testing.

I It reduces the risk of operator’s error and enhances the safety by eliminating the need of handiing heavy
concrete cubes manually.

I The system has already been put into operation at GEQO’s Public Works Regional Laboratory (Sham
Shui Kok).

| ZRERES T RELEAGERN - BROEHNEE -
| ERETRESHENER  LRBRAFREE—TESNRERIENTEE Bkt
| EZREBEETHIERNIFEEHERMN (RKAE)EMA -

Award 381§ \
Bronze Medal in the 48" International Exhibition of Inventions Geneva in 2023

Gold Medal in the 3 Asia Exhibition of Inventions Hong Kong in 2023

Outstanding Concrete Cubes Automated Testing System in Smart Living Partnership Awards 2022
2023F 5485 B A R EIFR 3 AR R 4R

2023FE3EiMNBAREEE — &8 2%

2022 BHIEHB AR — BHHERLIEEELARRLR

/4

Research Completion TERIRRER
2023 2023

Applications & A EEHS
+ Concrete cube testing o IRERTIEAI

Patent Applications HFREE
US 18/177,894 . US18/177,894

. CN 20231027 6177.3 - CN 2023 1027 6177.3
HK 2202 3069 508.6 - HK 2202 3069 508.6

Commercialisation opportunities AmitiE
* Technology licensing . defliEERESTE]
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SMART CONSTRUCTION

Digital Twin For Construction
Resource And Progress Management

Overview fE7T |

In collaboration with the Polytechnic University of Hong Kong, a Digital Twin technology that
supports construction management is developed in this project. The digital twin concept, paired
with wearable and mobile devices on a construction site, allows up-to-date information to provide
automatic resource allocation monitoring and waste tracking for a predictive and lean approach
to resource management.

AEHREBETASGME  RE—ARFEERMRERTEE o TR FSEMCEEET
LRYRZFRANBE B AR S - BEIRER IR ERAETTRAENR - AERFHERREEANELR
AETE o

Problem addressed fi#iR75 3

The conventional construction management relies on sampling labour productivity data as a baseline to
control the overall project budget and progress. Manual inspection, however, has limitations in gauging
the overall cost and productivity. This error-prone process inevitably leads to misjudgement, unnecessary
resource overrun, and post-event remedies. The industry is longing for a new management tool for better
construction project management.

Eiavie TEIRIKEET 1552 E E N BB MBS (FREFIIRBEAREREMERENZE - AR AFIRE (B
B RBELIBRAVESNIRE ERRERANEER  BRERSZHE  RMERT AR LR TR ENEIRE
DRE#HERGRD) - ERAFERFNTE  LEZEMEE R TIRE -

Innovation BlI¥i#%ifi |

I The technologies transform the practice of resource and progress control with a fully automated and non-
invasive solution.

I The comprehensive solution leverages state-of-the-art technologies in computer vision, to enhance the
construction quality management, as well as the construction resource and progress management.

I Digital data is formed by sensors that continuously monitor changes in the environment and report the
updated status in form of measurements and pictures.

I The domain-specific resource and progress management methods based on the data collected via
computer vision and robotics are novel regarding the subtle technological fusion.

ERMEGTE B ENIFRAMRERTSE  NEERNEEERE
MARSENGT ERRERMNBESRSRANE  BARIEE  UAEIEFNEZHER -
HrHERERFMFREAREEEMEL - WLUAEENE R RS &MEGRE

*E%iif%ff%ﬁ%*ﬂ%’fﬁkﬁffrﬁw%ﬂ@%l?%ﬁﬁiﬁﬁEl’\J#%E%Eﬁféiﬁ*ﬂﬁfi%ﬁﬁiﬁ ARV RS I E
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Key Impact B %34 ﬁ

This project contributes to transforming the construction management practice to be a population-
based, intensive, and proactive process.

It helps enhance resource productivity, reduce resource waste and progress lagging, as well as
enhancing project performance.

This application will provide accurate and timely statistics of resources and progresses by fusing
multiple data sources so that critical data can be synchronously collected, managed, and used.

The technologies can help enhance the competitiveness of the Hong Kong construction industry
and promote creativity and innovation, which is helpful in recruiting and retaining younger workers.

IR E BB e T E RS E A LIBUIR A EMRAY « BMEXEREE0ETE -

CHEBRRESEREESN  BEBRREMERHR - WiESIHERR -

LA EEMAE SRMER & RHEER - RENERMESZHREE - LERDUE - BEME
FRAREEUE -

LERATRER A Z AR LRI F N - LWREBISHE - BHEFRIBBMBEFEET -

A computer vision-enabled digital twin for
construction resource and progress management

b L& R S B IR e A T 7R

Award 381§ |

Silver Medal in the 49th International Exhibition of Inventions Geneva in 2024

Outstanding Construction Resources and Progress Management System in Smart Living Partnership
Awards 2022

2024F 549/ H A LB S5 AR R R 48
20228 EHEB AR — RHEBETREEREEESIERR

4

Research Completion TR EHR
2022 2022

Applications [EREER

» Construction . FRER

BmicE

Commercialisation opportunities
» Technology licensing . Byt
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SMART CONSTRUCTION

RFID-Enabled BIM Platform

Overview fE7T |

With the help of LSCM, an RFID-enabled BIM Platform for Prefabrication Housing Production
in Hong Kong was developed jointly by The University of Hong Kong and The Hong Kong
Polytechnic University.

FELSCMRIREN T » EBEXRBREBIETABHRNE T —EENBRFHEHAR MRS
(BIM) & - B AR EBARBEREEEZH °

Problem addressed fiZiR75 5

While Building Information Modeling (BIM) enables better productivity for public housing construction in
Hong Kong, data fragmentation and discontinuity hinder its development. This RFID-enabled BIM platform
allows real-time visibility and traceability of prefabricated components and facilitates site management. It
also helps bridge the gaps between BIM and HOMES for more efficient and effective project management.

BIMEBNES B EREAHLERENNE - A » CEHMETENRE @ DHEBIETTE - RIEFIIME
4 o THE AR ERESEHRMAVEEZN BM) FaEEMA B MBEZETRREETERES - T
BEBHHEM - LUREN T HEIR - ©IRAEEMBIMEHOMES Z MRIZEERE - BENEHIEE EIEAVREIRIES

Innovation BIFTI%{il |

I Three different attributes of the integrated platform include: (1) seamless communication and coordination
among multiple stakeholders through improved information interoperability between processes; (2) more
efficient cross-border prefabrication logistics and supply chain management through improving real-time
information visibility and traceability; and (3) seamless communication and coordination between the
logistics and on-site assembly to enable a Just-In-Time (JIT) housing production.

I The solution uses RFID for tracking the pre-cast components from prefabrication production and
transportation logistics to delivery at the construction site, and installation of the prefabrication components
where the tracking data is used for life cycle management of the project. The geo-spatial data collected
is then fed into the BIM system.

I Converts typical construction objects into Smart Construction Objects, using loT and Cloud technology,
which is introduced along with an innovative “RFID-enabled Gateway” designed and developed for
managing the SCOs.

| LKFEERRE @ (OEALESEENLENVREERN - BHERASBENBRRSEER ; QBERRYR
FALFEREEIRAY AR LB R © Q)E@YRLiE LIRS BRNEBMNRH - BRARRFIEERE

| ERERSHRANRMNEHTASEY - RS EEMEMHSNE « & - UEXEFTHETHES - BEG
REFZERANEZIEIE - (FRERBNEIEE - INEEAIEEEBIEE R A ZIBIMARLR

| FIRYERERMREE RAEEY GBI AT REEYSE - REF A HRMTABETAIRFIDFRIRAM - LI
EIRE R EM
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Key Impact EE K |

Enhance the competitiveness of the construction industry by shortening the project period

Reduce the usage of construction resources

Improve the responsiveness to market and changes in the construction projects
feke THRE MR A E R AR F N

D EREE IR ER

REHMSBN IREE{L RS

High-level Contractors/Logistics

HKHA

RFID-Enabled BIM Platform for
Prefabrication Housing Production in
Hong Kong

EHRF I DM E AR EEERNE TR

Award 381§ |

Hong Kong University Knowledge Exchange Award, Faculty of Architecture
Construction Industry Council (CIC) BIM achievement award 2020
BEXBE LD IEZRE

2020 KR T R E S ML TR

Research Completion TR EHR
2016 2016

Applications EREER
+ Construction . BEE
Project / Resource management - IHE/BFREIE

Commercialisation opportunities EmiE
» Technology licensing . iyt
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SMART CONSTRUCTION

Smart Construction Platform

Overview 7T |

In collaboration with the Hong Kong Polytechnic University, LSCM developed a smart construction
platform (abbreviated as BIMGLE) by integrating Cloud BIM technology and Image Processing.
The platform can enable project stakeholders (including the public) to keep abreast of the progress
of the project. The technologies can also mitigate project delays and improve productivity of the
industry.

RIEEEFBETRBAE  BEBAZRBIMEMANEGRIE - B —ETEEETS @A
BIMGLE) - AR GEEIEEGRNEM(BRAR) R T B IIZAEREMN o S LRAME LU
DIRBER » WIRESHE -

Problem addressed &R/

This technology can systematically extract and transform Building Information Modeling (BIM) objects into a
construction management platform according to construction plans. A BIM-based task decomposition and
assignment technology enables workers to directly access BIM information and work instructions, a means
of information indexing and retrieval enable workers' convenient and timely access to information relevant
to their work, and an image processing tool automatically estimates progress according to BIM models and
site photos.

ERAEEREE LA E] - BRFHRNBIMEN G HEIRE|Z —E T EETaH - ©2—EEXBIMA T
RN ECANFEIREA - EBIMBEM LIRS A LER TEET A - EBBAFANRI Mgk > E T AR LIETEi
REFESEATFERRNEN - ©HBEGREERIM - AIRIBEBIMRRIMIRIZIR R (FEBIRVEE L5

Innovation BIHTI%{il |

I To support location-based progress monitoring, the project planner can define or reuse Location
Breakdown Structure (LBS) and Work Breakdown Structure (WBS) in the platform. Then the activities
in construction program can be assigned to LBS and WBS. In this way, the work order can be indexed
according to locations and works.

I Inwork progress tracking module, it allows site personnel to record and report work progress using images.
A site image recognition engine is developed to automatically recognise and analyse the unsorted images
by using the pattern recognition and deep learning technology.

I BIM models visualisation provides a progress visualisation platform, so that it facilitates better information-
sharing among all project participants through mobile devices and web pages.

| ATXEMBEEAMERERTE  BEMREIASALETARRENERERUEMARERE (LBS) M IIEMSD
&4 (WBS) » RS E T ETEIFPAYEEN S ECAELBSFIWES < Ei@EEA N » TIETE R LURIBE T2
tmHlERG| o

| IEEEEMIRHER Rt TEASEREGREHMNRE LR - IREMBRN T EGHN5IZE
MARENERAREBERM - BEFEBIMITREDFRRIE & -

| BIMERTGRLRME T —ErGiREENTE - LEESR R BAMERTEIRE2EENZEMN -
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Key Impact 3K |

I Automate the manual model update tasks and further enhance Proactive Construction Management
System’s adoption in the construction industry.

I Extend the use of BIM from design to construction process management which helps eliminate
some root causes of project delays and enhance the productivity of the industry.

| SFEEAERTFEL  E—PiRSEET ERRMEEEERMRAE -

I SBIMEYERtEREHEREE TAEEE - SRMWERERLEN —ERARR - TIRSTEMNE
EA e

Control & references Output

Smart Construction Platform based on Cloud
BIM and Image Processing

EMBINE IR B G RIER MR E ZEEEIET S

Research Completion SRR ER
2018 2018

Applications fE &S

+ Construction project management « BEXRAEE

Commercialisation opportunities HmibigE
* Technology licensing . Bt
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SMART CONSTRUCTION gnEEzs on

T Network and BIM  RMBEASTIEREE S

Overview 77 | Key Impact EEREK ﬂ

In collaboration with the Hong Kong University of Science and Technology, LSCM developed a I The development of integrated semantic knowledge based BIM system provides a comprehensive
Building Life Cycle Management system by adopting an integrated semantic knowledge-based set of ‘|nformat|on to enable a more efficient and cost-effective building lifecycle management
BIM and further extended it by attaching additional loT information to the Mechanical, Electrical operation.
and Public Health (MEP) components, so that facility management and building analysis can be I The design phase of the building project can be benefited significantly from the full integration of
done in one portal interface. the architectural, civil, structural, and MEP design rules and standards set by knowledge base.
S 2 Vi oy NEE o SRARET 4 SR EE AN FE R A AIBIMARA IR i VERE  LEBRESR B A AR SR A dn B R
ABEREEHRABANE - @211 7 —EALEREESRNERORY - JARKA T REANE | PEERRAARNEOEMAMEASAONS - ARRRSANEANAARORELDER
B(BIM) » IHERIMIFREMERA S MM, « ERMALEEMEP)HEM L - ML e
r — L = B2 BEREE s 5 E%5 2 EAENS ELA VEXET ©
RN AT B — 855 E2A o | HMEBERASREREIE - £K « FEEANMEPELEHRBIAIZE ERS BRI IELIFERVERET
Problem addressed iR R
: Research Completion FERLER T {7
The project extends the current geometric N Analyss 2017 : 2017
information in BIM by including semantic information ] : -
to enhance operations in construction and facility Applications & A&t IS
management. A novel multi-sensor network based e P VisuALIzATION \ + Construction and facility management « BREREIEERE
on Bluetooth MESH technology provides updated o [ o ==
tagged building facilities spatial location and their / , &?ﬁ?gfgﬁ’tionr : Fatent Appllc'atlons‘ , SR o
associated semantic attributes. Building facility | EL s || + 1US and 6 China Provisional Patents « —IEEEFANIEHEERR ST
managers can then monitor the maintenance and 3 e - N Commercialisation opportunities B
sensors information via the online BIM portal. it ' : . Technoloay licensin . Rl
HEBRSERNRAMANRARMOLARE [N (N S -
- LURFHE SRR ETRAOMAE - BRETF A p—
B S BRER01E - AR R RR LRI = Vaerare Logscs,
EREUE R EREMEREN - EEREEIEASER]
B BBIMABTEESHE « #HEF BB EBEELE - loT Mesh network and Integrated Semantic

knowledge-based BIM for Building Life Cycle Management
F AR AR (5 B AR B S IR B S an B HAEIE

Innovation BIFT¥%fii |

I Theintegration of structural and MEP semantic information in BIM will enhance the quality and information
exchange in BIM, leading to more efficient design layout and precise operation in building lifecycle
management.

I The integration of structural and GIS information in BIM will enhance the spatial planning and project
management in building lifecycle management.

I The integration of semantic BIM and sensors information through Bluetooth mesh technology allows
speedy and accurate building facilities information exchange and the control of facilities maintenance
operations in building lifecycle management.

| EEBMMEEMNEEERNSEABMERKEMNZIRN - MR EEL G BIAEIEREET RIEE
I ZABMAAEENBIEN S RN E SN EBME L B EIEN RS RIEE S

| BEEFPBRMBSHERANBMAERRES  AMEREL G EREE L - REREI ERAEZE
SIEENITR - IR B EHHE T (F
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SMART CONSTRUCTION

Rear RFID Alarm Sensing System

Overview 7T \1

This project aims to improve construction site safety to prevent the accidents related to reversing
vehicles, blind spots and huge vehicles as sometimes they are difficult to visually detect nearby
workers.

IWIEHERRSEISHNRE @ HH 2L REE - SRMARERMAELR B2 T ARME
FEES

Problem addressed &R/

In response to the accidents caused by reversing vehicles, LSCM has developed a RFID car reverse backup
system that provides workers with RFID-tagged work vests and helmets. A RFID sensor system is also installed
at the back of each vehicle and heavy-duty machinery, which will send a warning signal to the driver to
prevent industrial accident if a worker is behind the vehicle.

RIS EERYE SN - LSCMB S 7 —EERSBHBI BIEERARM > BT ARHEMBRFIDEEN TIF
BORRER FRETEWMIEMERNMBNEER ERFIDBERMR - IR T ABETHEMERKIBNE
77 RFIDBFER A S H B B BN B ENARE - TR IREI -

Innovation EUHT%1fi

I Since most market available RFID tags are not designed to be worn on human bodies, a specially designed
RFID tag is developed and embedded in the safety helmets and reflective vests for construction sites.

I The developed RFID tags are installed in safety helmets and reflective vests. More than one RFID tags are
installed because workers may approach the vehicles in any directions in construction sites.

I The installation of the RFID Sensing Unit is simple. Strong magnets are used to attach the RFID Sensing
Unit on the rear side of the vehicle. Workers can simply fix the unit on the desired position and then turn
it on.

| BERHSBLERSHAIRFDEEL TESFHTARL - RILFRMBE—EHIRFIDIZE » WEINREE
MRHEOA -

| RFDEHHREREREMWBMRAEOA - AR TAERISHERTR A AELER - FIUFEEREE
MRABTCRESH—ERFIDIRE -

| RFDBERMHZRRIFEMHE - AR EABMEERFDBERMELRETEREL - TIEAEREHEHE
EEAMENUE - AERENEE
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Key Impact EE K

I Enhance construction site safety
I Prevent industrial accidents

| EATHRE

I BALETEEH

Rear RFID Alarm Sensing System for
Vehicle in Construction Industry

FEFR 52 T H#bAYERSRF | DA E B R EIE R

Research Completion SRR
2016 2016

Applications & A SEHS

+ Construction site safety - TiheE

Commercialisation opportunities EmiE
+ Technology licensing o BRARAERT ]
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SMART CONSTRUCTION

Proactive Construction
Management System

Overview 7T \1

In order to reduce site accidents, LSCM and The Hong Kong Polytechnic University have developed
the Proactive Construction Management System (PCMS). PCMS can enhance the capacities of
workers to detect potential dangers, and provide proactive warnings to avoid accidents.

B VD TREEIN  LSCMAEFEET XM ¥ TIRNEEEERH(PCMS) - PCMSH] Bt iekE
TAEEETRYEERR - WERHTETR  IRRBINEE -

Problem addressed &R/

PCMS integrates RTLS with VCS technologies. RTLS includes a series of wireless location tags and anchors.
Location tags can be installed on the safety helmet and anchors are designed to be fixed somewhere as
reference points. RTLS can calculate the positions by measuring the distances between tags and anchors.
With these real-time positions, the system can track workers or moving devices.

PCMSE & TRTLSERVCSHfly - RTLSEE—RINER MU EFHMEE, - UBRB AL RELEBEL - M
RERIREI R R SRS ER - RTLSAILIEAFARE MR 2 FaER R B E - EBRELERRA
IHEE » RARATLUEHE T A\ B2 BhER RAYAIE -

Innovation EUHT%1fi

I Workers can receive warning signals from PCMS when they are entering dangerous areas, or when they
are being threatened by moving devices.

I PCMS provides various management functions via websites, such as to define dangerous zones, configure
anchors, and establish relations between tags and tag carriers.

I To ensure technical feasibility and robustness of PCMS, we have conducted many trial tests in the projects
of Civil Engineering and Development Department (CEDD).

I ETEAEBEAGKES  SERXEIZRBEERHORBER - TEASTLUNRIZEHREEE

| E%\QS&EEJLiiﬁi@%ﬁlﬁﬁ%#%&%iilﬂﬁ% IR ERKRES - BREHRD E2UEHEEESEIEN
EHE o

I ATHEERPCMSHEiAaIITHMBEM - LtIEEERZ X ELAITIZIRESE (CEDD) fUIBEAERTT ©

Proactive Construction Management System
ERUEERRSLEEERM
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Key Impact EE K

Prevent fatal accidents causing casualty from happening
in construction sites

Enrich construction management procedures by enabling
a real-time 3D monitoring of construction activities.

Improve the practice of construction management
significantly as it enables pro-active management rather
than reactive management.

BrlE3REE T2 4 Han /IS T HL ©
EBR A e LREWER DRI R EEE L EIRRER o

AR ETHNEEM T ERENERE - MEERFH
BEmELEEEN -

Research Completion
2014

Applications
+ Construction safety management
Logistics and supply chain management

Commercialisation opportunities
* Technology licensing
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SMART CONSTRUCTION

Safety Belt Alarm System

Overview 7T j

This project aims to design a real-time sensing system to monitor the engagement of safety belts
in construction sites. The system will detect some dangerous situations, such as the absence of
a lifeline, the irregular positioning of the lock, or the improper engagement status of the hook,
and notify the site workers in real time to remind them to properly engage their safety devices.

IWIRHERET T BRFRVRERRT - AR T HAREFNERIEN - REFTREEREAIERARRL - fla0
LEMRERL  REHMLETAFIER » R EHLBINLE - WRARFEMITA - ZEEMt{FIIERE
IR % a0

Problem addressed IBiR75 = )

Construction site safety is a major concern of the society. There are cases where workers do not properly
engage the safety belt when working on elevated places. The sensors are designed to be installed in the
rope grabs and hooks of the safety belts to detect the engagement status. Real-time safety belt engagement
status is transmitted to the site server through the readers installed in the construction site. Whenever a
violation situation is detected, a form of notification will be given to the workers directly or to a mobile device
of their supervisor.

THhRERMHEMINEARE - BLERT » TAESZL R B ERMEGFRER - REHLIIHEN
High ERE TR RIESRASHSEIRE - BLURRIEEAREE - REFRSIERITIRE RER SRR
?%%E?ﬁiﬁ%  LEEBRRETVSNEARIETON - ERRERTH  CEEEATIASEEZENRE
EXfm3E @A

Innovation BlI¥i#%ifi

I Sensors are designed to be mounted onto the
safety belt which can be used to detect the
improper usage of safety belt.

I A real-time monitoring system is developed to
receive safety belt sensor status. It will trigger
an alarm when workers are found to be working
in an elevated area without properly engaging
the safety belt.

| EERLEEREE L TARKATEER
REHIIER .

i ﬁji;_ﬁii;%%?@§%$§§%§{§§§ Safety Belt Alarm System for Construction safety

A B °© B/ 8g NG FI% = AT Hhze Hein 2 it nﬁl.
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Key Impact EE K

I This technology can improve Safety-at-Work practice for the construction industry.

I The system can contribute to enhance the construction site safety level in Hong Kong.
| Easy-to-use Safety Belt Alarm System in construction sites.

| LRI E R ETENTERE -

| LREEBREEENEETREKE -

| ZEEERRMBNIEEIZBER -

Award 381§

Bronze Medal in the 44t International Exhibition of Inventions Geneva in 2016

20165F 58 44/E H A R BIRR 35 AR R $ 4%

Research Completion SERRERRF R
2014 2014

Applications & A SEHS
+ Construction safety . BETMRE

Patent Applications HFREE
- CN 2014 8007 8827.2 - CN 2014 8007 8827.2
HK 17108380.2 - HK 17108380.2

Commercialisation opportunities BmibdE
» Technology licensing .« BlAERT ]
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