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

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.

Joint Research Efforts with Local Universities for
Technological Innovations in Hong Kong
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LSCM's five award-winning technologies at the Special Edition 2022 Inventions
Geneva Evaluation Days

Cloud-based Online Dispute Resolution (ODR)
platform with legal domain translation, continuous
authentication, and 360 degree monitoring

Using Unmanned Aircraft System

Next Generation End-to-End
Healthcare Community Support System

Robo-9 : Sensor Fusion Technologies Tele-Practice Platform System

for the Visually Impaired
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Digital Supply Chain Infrastructure

Supporting Vaccination Programme

>35> EEHEEERRE

Overview 57T

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.

LSRR IES IR L  AIAREEEA R  MRRBAENARE  REFMHEREEER B
EEMREERS -

Problem addressed f#iRAE

To cope with the ad hoc demand in vaccine

Digital supply chain infrastructure supporting
vaccination programme

Key Impact EE R

It is scalable and able to support community-scale operations in Hong Kong

It harnesses professional expertise of the logistics trade and industry for the
necessary technical support for the relevant enhancement of logistics and
infrastructure.

- EESREER RRREM - A LSEEEMNERERIETE/ TE

- CERTHRESZMIE LMNEEMNG - BIEFTHENMRMNER R IERM T 2
BRI IE °

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
managementin collecting the updated information
on the usage of vaccines and minimising wastage

SRR

Research Completion
2022

Applications

+ Tracking of vaccine delivery

* Item and vaccine transaction logging

FERLERFEF (R
2022
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- EBHHEEER
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as far as possible.
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Innovation Bll§T¥%ii]

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.

* Vaccines delivery 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.

* 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.

- BB EREETEERA T R - TURIRERT - BIBEIREN BT
RAHRZMR « BB TABUR AR L S50l -

- EEEXAESTRIERMGETERERKRER - ARERERNTIEA
B R Bt EX RIS E -

- BBASFLRRG T BERRENEEHNE - BRRE - TEIEE
FORRATERERIZIIBE Tk ©

* Inventory management - EFEE

Patent Applications SFIREE

* E-Lock US16/295.187 e E-Lock US16/295.187

* E-Lock CN 20191022 8114.4 E-Lock CN 20191022 8114.4
e E-Lock HK19120630.9 e E-Lock HK19120630.9

* E-Lock HK42020620196.0 * E-Lock HK42020620196.0
Commercialisation opportunities EmiE

* Technology licensing o BRARAERT ]



Artificial Intelligent for Traffic Survey 559> EHRMIEEMA TR @Mt THE

Based on Drone Videos

Overview 7T Key Impact EEREIN
The artificial intelligence (Al) tools developed by LSCM are able to analyse the traffic flow based Can be flexibly deployed in remote or unreachable areas for monitoring road
on the video clips to classify the vehicle types, track the trajectories, and determine the in & out Cond't'ons_ for example, in the aft?fmath of inclement weather and during large-
times of the vehicles in a specific area. In addition, the tools calculate pedestrian counts and scale public events when accessibility may be a problem.
flow. + Can provide comprehensive analysis data with less manpower resources.
LSCMi8 7T —BEATEEETE  sesiRi e E R ANRBORF - HSEm 5  BHEE * Provides high accuracy up to 95% \
i~ R EE HEIFHAIRERE - [ 0 STEERIBAITABENREA - « AILUAMRSE L EE L RE RV R TR BTALE BE AR - SFRIER S R REE ~ B
NI ABLEENERRE H IR B E RE RR o
« AILMERDHANER FREZEEEMT o
Problem addressed f#iRAFE Avrtificial Intelligent for Traffic Survey Based on T EEOSNHIS MR

. . . D Vid
The traditional way to conduct traffic survey is to deploy (SNEHEEes

workers to the specific areas. However, it may require EHHAAIRSRE A T
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.

ERNTERABTELFEAESETET - NERES
TEABEU IR EETMRES Em%ﬁﬁﬁixy
BR - EEATEETBEBMANTE FIRER
et 8 - EERHAEER -

Award #E1§

Bronze medal at Special Edition 2022
Invention Geneva Evaluation Days

2022F A R BIRR 35 AR R $ 4%

Research Completion TR ESR
Innovation BY#iHkilG 2022 2022
The effective detection height ranges from 50 to 90 meters above Applications j@mﬁﬁﬁ
the ground with a top view and 45-degree camera angles. An « Traffic Planning iEi R
image stabiliser software component is implemented to reduce the :
; . . « Traffic Survey RBIRET
impact of camera vibration caused by strong wind. e —
+ The Al tools are developed to extract traffic data from video clips e, e‘ e L 1;;5
captured by drones at junctions, interchanges and roads of different Pedestrian counts - TARERE
configurations with accuracy up to 95%. Commercialisation opportunities BRiae

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

- BMIRASE AERMES0EIOKEE » W7 B MRMASEREH
& - 8RR T BIgREREHEY - LURESSRE S| BHRHEEIRE -

- EEATERET BREEEAMRMMNEO « TERMER LRmN
FRPREERE - HEREZER|95% -

- AEEEEEAERNBIBERSE  1XE—IANRRLERRER
BITREBH -

+ Technology licensing
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A Smart Integrated Suite For Easy
And Cost-Effective Virtual Reality
Content Creation

223> EGAERERESREBARZEES

Overview 57T

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 at minimal time and effort, is developed.

AROEREFERBEFAMNE MBE—EAZRSXNEHRTRERABRENS - LEREIRERARRIES
(Content Creator Suite) BRTREC A TEBELURERH RS F M - AN R B X AEES - HES
FRATEEZTEZTHREBZAESNHET - HESKUHRFESEREHERTIREMREN - A
REREHFATEERNFEZTE AR RENEBHSHSXEANEMERTIRZERE
AR - BN IERE R A TSN

Problem addressed f#iRAE

The traditional VR content development process is costly and
time-consuming that involves the communication regularly among
different parties, especially in understanding the knowledge from BN ERERTERAREEMS
each other, learning about the tools, and adapting the applications
to different platforms. Comparing 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
wide range of VR devices, including immersive CAVE systems.

ERNERTIEEARRERERAS  FER - USRRERENE
FrBEHEEER  LHEHRE THRFELAMEES (BEEII1E KA
M BENRE) REGHEREE T EAENREIREEREE
SiESE o B ERERAEEL  BEAXERERREEERRBRENS
(Content Creator Suite) Al ZE R AIHABEREZ SIS E 20 ERE
Biﬂﬂiﬂﬁz‘t ML THREREEEARZVRMERD FEEMN
= IR ECIRMBENERRBRRARE - MAREEALE/ERBAM
BEESEREIEARAENIBE - EItF  BREGEENER
EXINERIZEERESNRMGLE GRS tEEEE
% 4% (Immersive CAVE system) ©

A Smart Integrated Suite for Easy
and Cost-Effective Virtual Reality
Content Creation

Innovation BlI§r#%1fi

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 the background
knowledge to handle and manipulate the various types of source materials.

* The proposed 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 create VR
content of various levels of details using the methodologies included in the resources manager module.

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

- ARERBEEARAENEREGHRHAZNAAX ZDERERATHN —ERNBESHE - FAEREREH

FRE EENERERYG - BIFBENRTEREENAR - UREENZESERENVRER - T
BERBREXSHAERME

- EREREARIECNRALENATEERSNARTEEAEE  ARALUEATEATERRHEN

S7BELERYE (3D content library) R & BETE (Resources Manager Module) BITEER A « S 2 » AR LA
FEMERIFER E Rk MFE =2 RASREXNEMEEE -

- HWHREHESERRTIRBANE RS REERT -

Key Impact EEmH
+ Provides the following flexibility of content creation to various Provides flexibility

of content creation to various domain users in the industry even they are not
professional VR content developers,

o User friendly VR content creation tool

o Ease for customisation and modification of VR contents
> Short development time frame

o Cost-effective VR content creation solutions

- BMETEANRERSAFIFEREREIREARRE  LERTRERRREER
1¢?m{ LR FRVEREMEMBEH -
o HfEEANREREH
o ZREEMENERERERAARNE
o FASERSREEEIRE
- SMELNEREIRERRIEHRAIERARALE

Research Completion SRR ST (7

2022 2022

Applications & A SERS

+ Develop reconfigurable domain-specific scenarios for « RIEE - BEN/ ARG R R SR
training, ability/performance assessment A4S TE EIRIm R

Commercialisation opportunities Baitiss

+ Technology licensing .« BRARAERT ]




Neural Machine Translation Engine

>>5>> 1S ARHNEES|ZE

Overview 57T

In this project, an indigenous neural machine translation engine is developed, which can
be owned by individual organisations that facilitates translation in full confidentiality. The
organisation is able to have full control of the data without relying on external parties, which
minimises the chance of data leakage to other parties. The engine also addresses domain-
focused translation, which aims to improve the accuracy of the translation.

IR B B2 7 —{E ] EAEEIE L R A A S AR RN EE S | 2 Eﬂﬁﬁﬁ%ﬂﬁ%ﬂ@ﬁﬂﬁﬁ;ﬂséﬁ
B o B 2B ERM AT KEINTRHE) - KKEDBIBINRAE - th5| 2 HEE
BEREGHE - IR A0SR -

Key Impact EEmK

Machine Learning Development Environment enables machine learning
developers, and data engineers to move their machine learning projects easily,
quickly, and cost-effectively from conception to production and deployment.

A trained translation engine can be utilized not only for common knowledge

translation, but also for domain-specific information translation as well.

- WM Z VR R IRIB M B R %A BNEIE TIZENAESEEER PRI BT

B IR R BIR B S B LRI EMER L -
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WEEL -

Problem addressed f#iRAFE Neural Machine Translation Engine - Confidential

Many document translations in business and legal DOCUTentSAW'tth:mam F?Cuiz ams . Research Completion SRR F 7

context require confidentiality and accuracy. Although BRI E R AR AT B 5 2 2022 2022

public translation services are available, they are LS it - ..

not suitable for translating confidential documents. g Applications & FSEIS

Moreover, most public translation services aim towards — @' = * International legal service technology service providers - EFRERRBPHLARISHERS
general documents and do not meet the accuracy | + Organisations which involve in confidential data and plan - BEEHEEEE 0 WETERERBESAA
required for business and legal purposes. || ——— e— e—— to develop their own Al systems TERERRRKE
FEBEMEEE S TN EHEETE KRB FMAERE o m::::“:;— e y——— Commercialisation opportunities Batisse

BESRARATVE ALAOBIERTS - BI T ERNBREE e e T S on OpP -
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X4 R EEENERESATRAEREM - e

Innovation Bl Er¥%is

A machine learning development platform and an extended domain-focused
translation methodology are used to take control of the confidential data and
models for future development.

+ The platform supports full lifecycle of Al development, from ingesting and
preparing data to developing, training and deployment of Al models, and
it works with various Al algorithms, ranging from the traditional SVM and
regressions to the cutting-edge technologies of deep learning.

+ Anovel workflow on training a domain specific model consists of extracting and
preparing large amount of paired up sentences from different domain corpus.

- EEEAUERBENRR T MG ERSIERSPONEREENE - &
HIE S RAEE - DS RBREZA o

. %2$“§¥5AI%” R S RO RE A an B Hp  {ERRENA E BB RIR S - Al HRA
FERATEERER  THEIBATIEEREEZEENF ) XEERNREEERE

SURAYRE F—*@ﬁﬁ]
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E-Commerce / E-Logistics 59555 EFEB/EFIRRS

Transaction On Cloud ﬂﬁ‘.rE'JEE'*Tﬁ? #

Overview f§7T Key Impact EEREIN

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

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.

lktIEEF'aﬁ‘a’"'“T SRfEARRINAMERREIVUEONY S - #id > /) EIREGER - DSt L

It enables MSMEs with machine translation / transcription to help extend their
business to global markets, and assist marketers, such as InvestHK, to handle
multi-lingual marketing materials.

© WEHEATR LIRS o ) B EFEHERE  XHFIE - SRR  FITHNEE

B WED D NRBEESH > BN EHANGTHLEHEF  URREBUNHIESERFNTEERES N FEREL AT & o7 B S
e RR R IR o E%Eszim 1*3),5\$ J:?*HE_LEHMHE’J
EfEf - /o ﬁi”‘lﬁﬁﬁ‘é%’@éﬁﬁﬁﬁ*ﬁ&/@;ﬁ HERHEEIRERZIKTHS © 17
B BN EHEZEFLEHABRIEZEBESNEHME -
Problem addressed f#iR75 %
Over the past 10 years, e-commerce to buy and sell 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 Research Completion T REE (2
more IT-based means and tools to enable their business transactions. 2023 2023
EEETF  EFEBCAEREM ARG BHHEENHERRNEINEE - fBEH - /> HEAE Aoblications & P GO
EERRE LR/ SIEREEE MM ER ZENBRMNAEN T RRE S L BSETERZS - PPII¢ . _ = Ny o
+ Online businesses for Micro, Small and o FR s PRRIA T RIS
Medium Enterprises o
. R N BRI
e-Commerce / e-Logistics Innovation ElIlFiF:{ii -O;:Z::oﬁzg :z::::: opportunities © RS
Transaction Execution on Clou,d Smart Contract on Blockchain offers great potential to support the
vt Smadf or;tra_d' Eled sz automation of the business contract execution. Allevents of conditions
?nfj AliTechnologies and actions can be recorded in Blockchain as non-repudiated registry.
%i@_%ﬂﬁgﬁ%’]; Ei%ﬁﬁukl%?ﬁ‘g% Blockchain gives MSMEs the advantage of transacting securely over
g@;iﬁgﬁg BT URZ BT the open Internet while being protected for confidentiality.
— + Al with Deep Computing has advanced translation and transcription
to the accuracy comprehensible for transacting parties to
communicate from multi-ingual markets. Business documentations
and virtual meeting discussions can be translated and transcribed
to the understandable languages for easy communication between
transacting parties.
* A novel workflow on training a domain specific model consists of
extracting and preparing large amount of paired up sentences from
relevant domain corpora.
- EIREEESNNERMEIEHNITERSRZEEL LHEEE
KEVES - B RRMITENER A LUk AT eI IR AVEE Sk » MiREMTE
EIRGER - BiRGEAT /v HEICEREAE T ERMERELZE
RTHRESR » [FRFHEE T = -
- ATHERESHIES 7 HENBRAERENE G585 2H
BESNETREE S BEITIIN o ERHMEEEEET R LU
HRENEER A IRMANRE S - LMBEER S A ZEETEH -
- sFTRVEIRRS EEEER T(ERE - EPEEMTRAEREEE
HEPRENEHEAECEEHTFNETF
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Next Generation End-to-End -~
Healthcare Community 222> F—RinElinBEREMESIERE

Support System

Overview 7T a o Key Impact EE k3%

The technology will reduce the time for the development and

The system is a secure healthcare blockchain and data exchange platform that supports
Standardising the coding pattern of healthcare blockchain.

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.

R — AR ZNERRERREMBIECRT S - IRHMEROREE R E LU ENE H TR A
FRER  (EEZHZEELEXELRRENERZER  DIREEACAERRERT -

+ The technology is able to alleviate the increasing demand
for teleconsultation during the pandemic period.

o HEFRITHE R R B AR I i 5 AY B SRS R AIBAR ISR AR 2 LAY
AR o

© WERAMIEER T R IRER N REE 2 AR IEIAIFEK -

Problem addressed ﬂgiﬂﬁﬁ Next Generation End-to-End Healthcare

The limitation of traditional healthcare system is that Comnjf:ltyjupport S)iStem - Award 215

information cannot be securely shared among different  |mmGL: i a IRt 2R Bronze medal at Special Edition 2022
parties. It is difficult to access a patient's previous Invention Geneva Evaluation Days

medical records by different doctors or specialists for 20224 A N EERE 53 BR R RS
treatment purposes. It is also difficult for pharmaceutical p—

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. ' e Research Completion SRR R
FEHRNERRERAMRVEBEHBALTLEMAIZEEN - & ek - 2022 2022
TEIRVEEE B R N B REBRFR ANREL MR AR - bW g e
BN )TV B VTSR BB SRS AT - TiE R 2 — | Applications & A e AR
E R E SR RRERIEENEIETHETL » SR Z + Patients can access care services in a more convenient © WARLESENE SR IESEE
R E RIS I o and efficient manner. BRF% o
+ With the feedbacks from patients and doctors, - BEBERANMBLENREE - HEQ
I pharmaceutical companies can share additional AR LB AEB AU Z B R HEE
) information on their medicine through data analysis. MR EMEE -
Innovation ElIFTHEi * Doctors can better monitor their patients and provide - BEAUESEHETRANER
AR + A permissioned blockchain solution is developed to store the health records more personalised care service. TR ARG B AEROZEIRAR T -
P and ensure that the recgrd§ are only accessjblg by authoriseo! inglividuals. Commercialisation opportunities Bapige
j The data is stored in a distributed manner with immutable audit history. i . et reen
» Technology licensing .« BRARAERT ]
*+ Medical mark-up language (MML) is adopted to record medical information
and exchange it among different parties electronically.
U — * A transpiler is developed to transpile the medical smart contract language
A to the blockchain specific smart contract language for deployment in the
p— blockchain. Even a layman can use it easily without any problems.
3N -+ SEEE AR KA A MR R AN A LR - (03B
Low RIS LU MB A B T R B B BT ST -
e - BAIEEES (VML SAREREREH - BEEHLUETHRSREN -
- - EERERRERTEANE S EELARRE ENERGIES - LERD
: EEHE F o — M AT E8 LR -
11 12



Air Cargo Transit Security System

>>3>> E=EPERZRHA

Overview 57T

LSCM develops a security monitoring technology using open flatbed trailers for transporting
security screened and packed air cargoes from an off-airport screening facility to the airport. By
doing so, the operation burden at the Airport Cargo Terminal can be reduced.

LSCMIERLBEEIRTNREMR A TR - (F 2 FRERMYRRZI—8D © FREGY A EIF
HnEEETTIRER - BEXRIMSEEER - LUREHIS GBI EF LARIE -

Problem addressed iR

Air Cargo Transit Security System

Key Impact EEH
* Help monitor the security of road transportation from a secured off-airport screening
and packing facility to the airport.

+ Save the time and cost for putting on protective net on each air cargo pallet.
- HBIEEIEIE IR E R R it RN B SIS BRI S 2 R RYBE RN EEIR K ©
- BAABEZERMITRE R R RERSEMEAE -

In response to the requirements of the International
Civil Aviation Organisation for the safety inspection
of all air cargoes, this project develops a security
monitoring and management solution based on video

EERERR R

= T Sy T =0

Ready—"i'oMahe'a Secure ;rrip.f;- e 3

analysis, which enables an open-top flatbed trailer to for Security Screened Cargo

provide secured transportation between two premises from RACSF to (TO

in which the safety inspection is conducted. It provides | % ,

the shipping companies with an alternative to fixinga oo B

protective net on each air cargo pallet, enabling the IR _ _

industry to save time and operational cost. TEE e AT e e
HEERRMAGEMEEESNETRERENE e A RT Ee
K- HIEERRE—EEREEMTNRLEENEER B o Ty

5t » INEETARHeE 72 R AR R TT L iRRYIn it 2 RYE
WAL REEQRKR T ETEESESEREMERE
MLLIMEMR S —EEE - SARFMAMEERA -

Innovation BlI§F¥%iiT

A set of camera modules is designed and developed for secured installation in
an open-top flatbed trailer, and provides full visual coverage of all 5 open sides
(4 lateral and top sides).

* A video analytics intrusion detection module is developed by using deep
learning methods for performing onboard intrusion detection.

* A management console module is developed to let truck drivers manage the
intrusion monitoring process during road transportation and communicate
with online intrusion monitoring service regarding the truck location and any
detected intrusion incidents.

© BRI SRR RETNUEE - IR —H B A ERA (EREM—
ETRER) Be iR EE

- ERRESELZRBOZGAITARRAAER - EASETRA -
- BERflaRETEERE R KT ERARTERERRELRAR - REK LR
LEIIRBEHE - BRARERENUEMETARAZNERER
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Research Completion SCRRERR E R

2021 2021

Applications & A&EHS

+ Logistics & warehouse management © MIRNEEERE
Security screening for air cargoes - PEEYMLRERE

Patent Applications HFRER

* US 16/823,579 + US 16/823,579

+ CN 2020 1103 4443.4 + CN 2020 1103 4443.4
HK 32020004572.4 + HK 32020004572.4

Commercialisation opportunities BmibE

+ Technology licensing .« BAlAERT ]
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Next InsurChain

>>>>> ElFFIRbERE

Overview 57T

In collaboration with Next InsurTech Limited, LSCM developed the "Next InsurChain" which
utilises blockchain technology for the efficient sharing and tracking of insurance policies among
different parties in the insurance industry with permission, while enabling proper access control
and privacy protection of the shared information.

LSCMERAR(E (RIGFHXBIR AR S 1EAFE " EIRFAIRIREE ) - RRF A BRIBEERA - LFHRIRERN
BHZEREGHANEL TAZNERRESRH  FANALZERHEHERERMALEBRE

Problem addressed fRiRAE Next InsurChain

This solution helps tackle the issues of fake ISR sE
insurance policies and fraudulent claims. It
can also enhance the efficiency of estimating

insurance quotes and handling claims. The o n o v W = Q‘f o vor T
policy information is classified in three levels e :“"":::!: =
of access, namely "public", "restricted" and Poliybalder | o= e e IO

"confidential". The design mechanism of
Next InsurChain allows all parties to access
the public information.

ERHBERBERERRBEHMFFFR
B TPRERFRE BN R EIRAIR -
CREMREERSR "AR, ~ TRR,

TE ) ESEKRAINEREMER M iy =
BIRSRIRSER SR SHEH R ST R S BRI AR i Ji
BB o

Innovation Bl ki

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.

* The insurance policy information and claim records stored on
the blockchain are distributed, traceable and immutable, which
helps prevent false insurance policies, trace claims records, and
estimate policy quotations, etc.

© ERIERARNEAIT - (R AR A LR E ARG AR MRBEEE
B (BEEHE) P ZRREFVER - MBEAITUERBCSRERN
FEEH -

- BREFEFROREEHURRERZRES N © AEERNAT]
Mickey - BEIREERIRE - BEMRELH - ARERES -
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Key Impact FE KK
Claims documents can be privately shared by insurance companies,
so the claims can be handled more efficiently.

* Traceable policies on blockchain can eliminate unlicensed selling.
* Reduce operation cost and credit risks.

© RIBAR R LIHEZRE M - Fb ] LUEREE EIZFREE -

- HRERFEERREIE LR LIBLIERISETAIAVEHE -

- REEERAMERER -

Award 3815

Silver Medal in the Special Edition 2021
Inventions Geneva Evaluation Days

2021 FHA R BIRR 3R RS

Research Completion FCRRERR FE R
2020 2020
Applications EREER

* Insurance policies validation and checking - REESENGRE
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Food Safety

Overview 57T

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.

RAIEHBREFBETARBEE - BAARBUBREIFE R R EFRIEE - BB%REEFN
815 - L Esn R B AN L Bt 8RR JFEE MR R Y FRE R

Problem addressed f#iRAFE Big data-enabled Collaborative Database

. . for Non targeted Contaminants Detection

This project gathers a vast amount of -

existing data in different proprietary BN ARBB R R SR AR E BUEE
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.

I8 B {814 R IR AR 2= P B AN BN Y
TR FRBUBFEE(L - HIET ] H2E
AL 4R - ERIFEERA T AR -
T ERBREHETT LYY o

Innovation BlI§r$%ify

A proprietary standardised format to represent all the testing results that
come from various analytic instruments and reporting formats is developed.

+ 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.

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

- HWIEEMRERANGEERN > ARKEARETEIMM TEMA LT
EER S EICARAIRER -

- HEMARERSEBHENENRE  AUKRTRG TS A E &
g B E - AR Tl FHEENEREE - REIHREREE
o BEBIBEERMA A1) M TG BRERRER -

- BRI TEBIFEEN - A TERIALHER SR MIEEER -

Key Impact =2

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

* Immediate and appropriate measures can be taken

« FEETEMETT AR B E R LUB XUt Bl R B TE 5 R E R R

SIEMNEMRART > MEFREHEHEEEN -

« AILIAZENERERE E RO e

Research Completion
2021

Applications
» Tackling food fraud

* Authenticating food items

Commercialisation opportunities
* Technology licensing

FE AR 42

2021

& R gEHs

. HTRRSMEE
. RBASL
BmitiE
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E-Abitration/ E-Mediaion Cloud 955> EFhE RREREEL

Services Platform

Overview FSfl\ e-Arbitration / e-Mediation Cloud Key Impact EEF&%I

Serviges Flaiiionm - Facilitate Hong Kong's development as a dispute resolution

%?Tﬂlﬂ%iz/uﬂﬁfﬁﬂﬁ%$”\ hub and create more opportunities for the industry.

+ Improves translation accuracy for specific industries

LSCM has developed an e-Arbitration / e-Mediation Cloud Services platform for enterprises to
handle disputes through online arbitration and mediation. Al Machine Translation technology
is used to provide domain-specific language translation service. Continuous Re-authentication
and Object Policy technology is developed to protect against unauthorised access at logged + Enhances internet transaction security

on computers. ——— - HEEEBEAAFEFERDD  AERIBRGHK -
LSCMAR BRI E F &/ FRMRERS TR - EAEEEMN L MAMBAERIEND - FTEIAAL L1 TS T . {EE TS AR R

SEHEHEOEIR I - RS S S BEEARTS o MO BTN S R - AR5 IR = S sl
FEEBEAREAE AT -
o | - Award 381§
Problem addressed B#iR755% ErRTra e Bronze medal at Special Edition 2022
It is difficult for enterprises in different regions to resolve Invention Geneva Evaluation Days
disputes face-to-face. This platform enables abitration and P 1%
mediation to be conducted online in a more convenient 20225 B REIFREE AR 2
and less costly way. e e
IR TR Y & E 8 U Epl FeEE TR - mitkFEa
BRI LUT R A L ET PR - EfERREREE - S
Research Completion SCRRERR E R
| 2020 2020
Innovation ElIFf%ils Applications FE &t S
« Arbitration, Mediation o {hE > TR

Video Conferencing function is provided for virtual face-to face meetings and hearings
between the claimant, the respondent and the arbitrator, and for tri-parties meetings Commercialisation opportunities BHE(ise

as well. The final decision will be stored securely in the platform and available for L i . SlEET
downloading by participating parties. FENS QA gc=SNg flar=ia

* 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 parties. All documents uploaded to the
platform are encrypted before transmission over the Internet and stored in the system
with access control.

* A domain-specific Al machine translation system which can translate the legal
documents accurately for arbitration or mediation among the Belt and Road countries
is developed for easy communication among different parties.

« LFREBRFA  BRANMMAHAZENERERMNIEEES - LUR=77FFHEN
FRRMREGEERT - MELNBEBREMTFRETTEH  HR2REETH -

© FREFRHRA  BRANGAAZIESHSERGNRZEHEIME - URFRSELZ
BRI L2 REMEBMLEZ MG - EEETENMEXMHEEREMPEXINE
EEMm= - &k EHFFEEREF -

- WIRERE T SHEMSE AR TE MMM EERR - v USRI T 0],
HRREIER 2 MR A B A RS ETTEIRE © (MRS 2 BRIRET EF%%
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HK-Zhuhai Trade Facilitation 5555y EHE I EESETL

Platform

Overview F7T Key Impact EEREIY
This information service platform connects industries in Hong Kong with the Zhuhai E-Port for Facilitate importers, exporters and forwarders in handling trade and
handling import and export trade declaration, as well as supports the industries to explore the logistics between the Mainland and ASEAN markets via Hong Kong, , with

markets along the Belt and Road. the vision of expanding to the Belt and Road market and global market.

EETLE —EEEE A R RIS F OB RETL - FAELOBSHR - BEhiSs . Overcome the challenges of the complexity when dealing with customs

" declaration for trade and logistics.
[xvs] Ny 5 (- - % i o
HPRIDROZIGIE =5k 5 - HBPEOES ~ MO (IR R P RIS B 5 2 RS B B0 &

SRR WREE " I8 mIBRIRERHS o
* E*U@EU/EEﬁ*ir_m%@ﬂﬁ%%*ﬂ#@uuﬁﬁﬁﬁum*i °
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Problem addressed ##iR735% HK-Zhuhai Trade Facilitation Platform

Trading between different regions often involves 4 POEESENTEL
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.

Zithz BB S EREF—ML RERNE S
q:@/}ll.qagﬁlllljﬂ? ﬁ'ﬁgixﬁﬂgrEfEH#Fﬁ IHZEFA*U
RN TE R AEIB M - BERE
RHEMNITAREN » EFIREIE -

Award 3&I8

Smart Living Partnership Awards 2021-Outstanding
One-stop Trade Facilitation Platform

02V E2EEBHAR - RH— U BSEF T A

API Introductlon

Research Completion SCRR R R E R
2020 2020

] Applications & &G
+ Trade facilitation between the Greater Bay Area and - BEXERERERHCZENES

Innovation I il ASEAN Region HR{E

The platform system leverages Al and big data analytics technologies Commercialisation opportunities . Rt
to rank and identify a list of suitable HS codes, the associated tax rates + Technology licensing

and permits required. The users can then select an appropriate HS code

conveniently.

* The platform lets users fill in the information in one language, and the
domain-specific translation engine will translate the information into the
relevant languages accurately using the specific wordings for customs
declaration and trade.

* 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.

- ARG AN TEEMABIE D AT RMIRPEFI M5 & BEIHS A
& DURAERARVIRRANGTRIGE - SR EAEEEEEHSKS -

- TARFHERABUE-FESHEEEN - RRMAHSERENRESZE
& BRI RN ZA BT E R M I R ERIRE S -

« FERKBEFHRFEBREARCEANENTREL L EZNEIEEE
RRIZTRIRBAVERKRAZ » EHFEN TR EAVRRALE R I(F -
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Big Data-Driven Airport

Resource Management Engine

223> > BERAHIBEHNRISEIREES|SE

Overview 57T

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.

LSCMEREF BB T AR5 - B T AARIRRIISEREIE BigARM) 5% » EEASIAN
TR E REIRIEM IR - M FHE BB Wk T B H R AR T8 -

Problem addressed f#iRAFE Big Data-Driven Airport Resources Management

. (BigARM) Engine and Application Tools
In order to reduce delivery stoppage caused " R .
by reclaim belt congestion, and thereby ER ARSI R EREEL EREA TR

enable speedy baggage collection by the
passengers. This project utilises BigARM to

work out the optimal allocation of reclaim Engine ppiation .
belts to arrival flights with the load of Hu? @ [ @uinomracer| [ @Resource || —
incoming baggage spreading evenly among M| | [ St N ernes
the reclaim belts at all times. ;;m ~—01 310 l Frien ‘ ‘ l{ — J

. e . 80 2| (emmmae) | | (St
BRSO EGLSEEMELBETEOERE L. | e e
& 0 DU HEFEHRENTT 2 RIES R - BigARMFF *io | LRSS |[PREE
PRI B E E TS ST ERS RS « 172 = -
Y8 RRTILEITRAALONE » it e

NEITEEREMMMTEEERT L -

Innovation BlIEFF%ilT

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.

+ 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.

* 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.

© HRESEREEERNOABBHRETER - FILELHESR MRS
ﬁfﬁESQLﬂiuNOSC)Lﬁi BER - RBERREZEIRINVE BRINRELUEE—S
T

SRR R BETHAEANNS - ¥IARAMRFETIRA - WiRAIRS T REtHE
ER BRI LR BRVET RIS - WM P EREF R ECETE] -

- ERBERAT AR ER LR @ e R & BBERES TR ImX
WD ECIRETBUB M DATAER -
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Key Impact EEmEN

* 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

- BABFRRELENEERE - FIBABBIHZNE
ERREX - BIEERRLE - AW - EERENBREENE

Research Completion SCRRERR E R

2021 2021

Applications & RIS

* Reclaim Belt Allocation and loading balance © EEITEEEFNIENES

* Resource management in Airport and other industries, o WOSMEMITEMNEREIE - fla04)
such as logistics and transportation TRANE

Commercialisation opportunities Emitie

+ Technology licensing o AR A]
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iPark : Core Technologies of
Intelligent E-Commerce
Logistics Parks

>>3>> BEEBVIREIEE

Overview 57T

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

LSCMAMEEBABM BN E S ERWRER (Park) EEAEZWRRT - EMEHEFHENEE -

Problem addressed f#iRAE

E-Commerce has developed 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.

EF > EFREEAPERIRER - AMPRAR ARG EZRIEIR - FEROYREIERN - REERE
AFEFEHERIFTERMTROME - BHETERENEEBRNEEFARREARME -
FEEBREEEENPERESEHRRE  E—ERYARAPERRIOAMGEMEEENRETE
H-ZEY—EmREFAH/NEENLHRBE TS SRS  MAREHER - ERRFHERNT
B o &% TRIGE "BE, AMRER -

Innovation BlI§F¥%iiT

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.

* Smart buffering in 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.

+ 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.

. BEERIERANESEIE L E N REETBEREENE R BRI - LRTEARSE
BERREE B A DEROESENA - BEIeREEE « A£E « WhENBRNERER NS
8 -

- MREENEEETEEREERETOERNERERNEMS NS - SEEFAS S AEEM
o BIEX S  BREBAEFRET - CAARABE - It B IF A BANE RS -

+ iCoordinatorii§R#ZiSync ServicesHIEKEEMGOSHHFR © Fatd @ SIMEE AeisIRAVIZ (E B R LU e
AUEHGEME - IR AT LIRIB R SE R LRI REFRE T EAEE—BTR ZEETE -
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iPark : Core Technologies of Intelligent
E-Commerce Logistics Parks

BEERmMREE Y

Research Completion
2019

Applications

* Logistics & Warehouse Management

Patent Applications
* CN 202023338130.6

» CN 202023338283.0

Commercialisation opportunities
» Technology licensing

Key Impact EE KK

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

* Reduce order processing time along the whole supply

chain

- RESREFTEREAREDHANEE - FIEMEMRER
- HErEREMIERERYR] B R IERS ]

FERERFEEF (R
2019

FE FA&EES

* %/JIL*”E E"A;IE
SEFIREE

+ CN 202023338130.6
*+ CN 202023338283.0

EmcHEE
- SRATRAERT
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Smart Traffic Control System >295> BEERBIERIRG

Overview f§1T Key Impact EEREIY

LSCM developed this low-cost device that can be easily installed and built upon an existing Collect real-time traffic flow data of each side of Tai Tam Road
traffic control system and is especially useful in areas where the roads cannot be widened, and and automatically allocates 'fhe optimal duration of green traffic
that a smart traffic control device is needed to alleviate traffic congestion. signal to reduce the vehicles’ waiting time.

Sz * The system has been implemented in Tai Tam Road (Dam Section)
EE;E;M;;E;E]E%{E?QZ&T:L%[ %ﬁ; Eﬁé’%ﬁ%ﬁﬁﬁéfﬁﬁﬂﬁxﬁéﬂ% F BEDIFREREISE » AH since August 2018 and has been proven to be twice as effective as
/ & biji JiL ©

traditional traffic lights in terms of time-saving.

- BERWEXESERANZERERE - AN RS ERVFRER
B LU D B RESR

Problem addressed ##iR755 Smart Traffic Control System . }A2018E8 A AT AEE CKIBER) 1 o BREASSANSIBAELL -
Congestion problems often occur in Tai Tam  [EFEEEIRTEEA B A AMIERVE IS RS o

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 HIRERAAEEKHEREEE HIREE
fIRE - SHKIBR/AE IR © BRE A AIHERE -
&tk - LSCMPE A R 1% 3 A F i 2 93 9% B 8RN
BN EEWARE - [EMEFIRENE

Award 3&18

Silver medal at the 47th International Exhibition of
Inventions of Geneva in 2019

2019F 5475 H AN R EIFR 3 AR iREE

TE R E R o Research Completion SRR
2021 2021
Applications FE FA &GS
Innovation EllfiHkiily - Smart Traffic Lights . ERETEIE
The system uses data from 8 traffic detectors to compute the length of S, . - P
vehicle queues on both sides of the Dam and adjust the duration of green Commeraahgatpn LGS ﬁnn!'?mz
traffic light signals to reduce overall delays in real time. o Jadieloeliceng| © BABRAERTR

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

- RiGEARBSERARNBIB R EXNTERAZEENRE © {EMAE
fxIEET SRR - LURYD IREEERER

© RIFAHRHEMRIZ AR E - LUERRIEZBRAT




Baggage Trolley Availability 5959 (TEEH(HEENIEZRG

Monitoring System

Overview F7T ” ’ Key Impact =ERE3Y

+ 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.

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.

LSCMHF S RITT R BB RFTERRENEARN - AR A BRMITREHBERENRIE -
DR RIITERERERF BT EAIHIREER -

* 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.

© FEFATHIERSNEGRR  ETEEXORHBE -
TSRS EE02% : GRETERENER  BHA
@318 S S BB LA E TS SONE -

- EERRMUTRREIES LREEASRH - TEAERINE
BT HRABHREMIEEE -
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Problem addressed ﬁq:’;&ﬁﬁ Video Analytics for Resources Management

To ensure sufficient number of trolleys are available to BIEESTEEAG M
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.

RIEFRMHIRZERANITEERERE © EMEAETER
RS E FIRFNESR - EEMENMNTEERER
PRTEEOKTERS - (TR EHERITERRET EEFHER
EXEERBHMATIRA S - RIRAERHEERTETEHESR
# BBETRRERITEE -

Award 3&I18

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

2018FE46/5 H A R EFEEEAE LR

Research Completion ST ERR E R
. - 2012 2012
Innovation Bl e
. . . . . Applications & &S
+ Machine learning-based image object detection system i o g
modules for various types of resources such as baggage o licelloy neEsE, TR EmEn T TERENAEE
trolleys. Commercialisation opportunities EmiiE
* Video processing infrastructure and system using object + Technology licensing o BAfiRiET ]

detection modules.

+ Resources monitoring and management system with
mobile notifications

- BB ENR GBS RAIREEG - BRI
TREMERYE  WITFE

- FER BRI R EERITR SRR IR B ARSI R AR

- BRERAERERM - Wieh FHEAIRINGE




225> ERER#ENSFZFRAEN

Blockchain enabled e-Cheque App

Overview 7T Key Impact EERKY
Thise-Cheque Walletapplication provides amore convenient platform fore-Cheque transactions, It a distributed environment is W'thOUt a centralised repository, e-Cheques could
and facilitates new business models and entrepreneurship in e-Commerce/e-Logistics. be transferred from “wallet” to “wallet”. With this project, every transaction is

stored on blockchain, transaction immutability, prevention of duplication and
traceability/forensics is achieved.

LE T2 i @EEEH?*E‘W% ST RERSREESENTS - UEEEFEHR/E MR E
BEMEIENE

+ 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.

© ERAPRERENSMMINERREF EFXRAMUE—E "85, BRI 5—E
THE, c MItIAEREBEXZEAEFRTEREL - STXHTHEEN  HILEES

1P
Problem addressed B#iR75% Blockchain enabled e-Cheque App

The application adopted Bitcoin technologies to NSNS TS SRt
achieve the objectives of duplicate prevention -

and traceability for e-Cheque transaction without

a centralised repository. In e-Cheque transaction, o R
Chayed) fis e CPayo®s i
the transfer of e-Cheque from a payer to a payee P— - )
. . . . Banking or other
shares many similar characteristics of payment by Cih ﬁ ; g

Bitcoin. Utilising Bitcoin technology can fulfil the
traceability need of e-Cheque.

LIE B R AL ESEREMUARAEF X B Z@EH
KRB RIFFREEMELENEEERMATALEMR
I8 - BF X ERMATABITFRA RO ERFSER L4
X BEFSHRUAEE - RALLSERMRE
BEFXENAEMERX

Innovation BlI§F¥%iiT

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.

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.

- BRRNHEMHUAPRERDNERZZNETFEE  EEFZZEAEN
MAEREERAM - IR —EEREAEANRM  HBEERBERE
ISR RERETZRRED -

© EAXHMENEFEREM  BESTFEENEREM - HNBRETE
EHREREE IR AERIZABEIRERNETFEEREHESN
—fEU A o

RIFAREM/EGE
- BEAIEMRENETFZRERZAM -

AU A o

Award 3EI8

Silver medal at the 45th International Exhibition of

Inventions Geneva in 2017

20175455 H A FLEIRR AR IR

Research Completion
2017

Applications

* Blockchian enabled e-Cheque wallet

Patent Applications
+ HK 18102860.3
* HK 62020002528.1

Commercialisation opportunities
* Technology licensing

BEALRTETEE > LERHIARERS

FE AR S S 42

2017

& FIgERR
- ERERERINET X R

HFIREE
- HK 18102860.3
- HK 62020002528.1

EmlclE
- SRR




A Virtual Reality Training System for 925> EIRSIEEYIRMAL

Strategic Operations

Overview F7T Key Impact EE 3K

In collaboration with the University of Hong Kong, LSCM developed a virtual reality (VR) training * The system is able to train high-level management and technical professionals to
system which allows users to conduct training in a fully immersive CAVE-like VR environment. make Strateg'c decisions during critical operations in a timely manner.

This VR Training System for Hong Kong professionals gives users the opportunity to experience © RIGAETAISREIENFAMIA B 7F H B RS IERYRER

the life-like scenarios of complex operations and interact dynamically with such an environmentin
a controlled space. Activities are recorded, and behaviour is analysed as it develops in real-time.

LSCMEBREBABHESE > MR T —EUSRNEREE B2 A tERIGEYSERIE Award 1§
HEIRIE  LIRENAERIBIB HE) - R IR LPIEEENETES T AR - AT (R TR A4 - Silver Medal in the 47th Intermational Exhibition of

Inventions of Geneva in 2019

20195 547/E HA AL B2 PA R IREE

Problem addressed iR

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

R me R AR A BRI R AN AN - LTS Research Completion TR F 17
EABEARRSMEIREEREAVEES o 2016 2016
1 Applications & A&EHS
+ Operation training - 3
A Virtual Reality (VR) System for Innovation ElI¥i$%iil « Skill profiling for management and technical o BYIRARFITENEENMZMEE
Strategic Operation Training The virtual reality-empowered system capitalises the virtual professionals in logistics and services sectors ANBEERBES T
EREERRCEA— KRR EERERE rea!lty technology with artificial intelligence methodg to Commercialisation opportunities Batie
deliver an integrated system that create a cost-effective, . Technoloav licensi . R
versatile and reconfigurable, interactive and immersive echnology ficensing st A

training environment that supports evidence and discovery-
based training in operation planning and decision making.

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

- BEBEERWEATEERES @ BREE—EERRE &l
E—EASThEEM A EEN E BN R X FINERE - X8
Bagall AR IR CENAR - sZEIE R & (E AR EIFIASR -

- BRI EEGRENSIRNREREHIZE > THEHHENIR
IBEE) - RREIEMMIREEIECER TR - REBIEH T




RFID-Enabled Sensing > 22> AIIMRERGERX B E AR AR Rl E R i

Overview 7T RFID-Enabled Sensing Technologies for Key ImpaCt ERR

In collaboration with the Chinese University of Hong Kong, LSCM developed a RFID-Enabled Eea.llft'm,\j SV ) e el €1 The plug-and-play external sensor and utility modules

Sensing Technologies that provide continuous monitoring of ambient statuses surrounding F;;;z Ez;a?e:eﬁrl}si_ A with active RFID tags p|;OF\|/|I§Ie agew base tec:nObgy to
H Y H H ; H H \E RN 5 B2ich= give rise to anew active pro ucts oran enhancement

environment sensitive items like cultural artifacts, food and drugs during exhibition, storage, 01| (RFID) (8RS b1l o existing active RFID devices.

and transportation through pluggable, wireless and battery-powered sensors for preservation
management. The technologies also support real-time indoor condition monitoring such as lux,
UV, vibration, temperature, and relative humidity for facility management.

APCEERPYARSIEF S - [ 7 BRESAHMEREMN - ERREGN - LERHEE
RERR  TRE - FRNEEARETD - AYESRRERAYLS - XY - REMZEY) © #HE
BIRIRIGAON - USZEMRARFREE - ERTXEERERIRIGIRERAl - 81508 « &
MR~ BB REMMBHEE - LEEITEREEIE -

) R0 Emironment Monoring Systen + The enhanced network routing algorithm leverages on
: S A existing ZigBee protocol to deal with communication
bottlenecks in the physical layer.

- BMEENB /MR BB E B IERFIDIZE AT FEEIE
Y —FEFHROE R - B LLESE B ERFIDE RN
58IRHHBERFIDE:# ©

- ER RV R B R B AR IR B BV ZigBee ihiR AR AE R IR

BRI -
Problem addressed fi#iRA%E
The sensing system consists of coin-sized pluggable sensor modules,
the RFID communication modules, as well as wireless coordinators for Research Completion SRR ZE 47
transmitting RFID and sensor data. The system includes 24-hour sensing 2015 2015
capability of measuring temperature, relative humidity, vibration, L.
ultraviolet (UV), and illuminance (lux) for preserving valuable artifacts Applications FEH?@EE
and goods. If the data deviates from the individually customisable * loT Sensor System for facility management © FREIEEIERMMIREREE RN
rar:_gée of allowable conditions, the i);stemﬁlll alert the user accordm\gly. Commercialisation opportunities Eo (e
8 A TR AR A/ AT R A (U SE © ASSTIERABN R « LUR N — e

A ¢ 385k SRAR BTSRRI FT SR A BUB BV BAR B IRAR AR R - 7] 24/\B5BEE
ERRAEIZS &S MANRRE - ABERE - EE) « XBREINR - MREIE
(REtE R R M FRER A T8 ERS - RIS RHER -

L — Innovation BUFFLil
T - The system makes use of license free wireless spectrum. Up to five external
C— -~ sensor modules can be plugged into an active RFID communication tag

= . for logging and wirelessly transmitting data and commands.

,M,J L\f

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

* 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.

.+ RifEAREREIRIAE - ITET&%%ﬁ@%@%ﬁﬂﬁﬁﬁﬁ%ﬁﬁéﬁﬁ
PBERE - M EBIBENES

« EEREETEM/ ~ R INERER - ERERGTAE FIRERSAEEM
N AIET RSB R B ERSAER FEARE -

- BRBIREED  BEREEAERESEMFRN - B ZRRBIERL
FOEIFRI » S A ERIFFER ©
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Product Authentication

>>5>> EmRERI

Overview 57T

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°RMLEAR O EMAVERERFERMN - BENAtESEE R AR R EtEnE
i BEEMETER  BRERNERMT -

Problem addressed ﬁﬁi;&ﬁﬁ Product Authentication at Retail Points —

Product Authentication technology avoids —[AECEEEEUEEEEE
the pitfalls of conventional anti-counterfeiting [l d-E L0t e esdings FiE-Seb i 2B R T
methods and provides a reliable and trusted e -

authentication platform that can authenticate L 1) [ﬁl &R

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.

E B R ATR B MBA B IERRR -t
—ER{ERBAERE TR * TMEREEE =7
LRIRERERGE © BMEE ABRANEEER
TREERE(REI S AV E TR » B AT LURAEHAE S
HARIRBRRGR -

Innovation Bl

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.

* 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.

* 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.

« LSCM T58 ) B "#7, BRI EATEIEMEITER:S - S ZM#IE « 8=88E5
585871 (UHF RFID) R Ig@af 3k (NFC) &

© HERIRAVRIE+ D RE(E - SRR T ERRIIEGEL - ENFCFH LR EERREAR
& - EERAREIRIERFRS -

© RS TETEREEMARESE - M ARH RIS LRRE ER - TiELAEER
MBI EHNERIE - W HSEMAERREIA -
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Key Impact =N

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
- HEENLEGREERSEIsEERIER
- BXEAEE ERERTA
- (REEREMHERNEE

Research Completion SCRRERR E R

2013 2013

Applications EREER

* Product Authenticity Verification - EREREE
Patent Applications SFIRE

« CN 2013 8008 0974.9 + CN 2013 8008 0974.9
* HK 17101312 « HK 17101312

« TW 103107867 « TW 103107867
Commercialisation opportunities EmibiE

» Technology licensing o BAfiRiET ]
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>>>>> EfREAE

Overview F7T Key Impact EEREIY

The loT Cross Boundary Fast-Clearance developed by LSCM interconnects the Hong Kong Since the trial of the "Intermodal Transshipment Facilitation Scheme"
Custom'’s Intermodal Transshipment Facilitation Scheme (ITFS) with the speedy Customs (ITFS) from 2012 and "Single E-lock scheme” (SELS) from 2016 , it has
Clearance (SCC) of the Mainland Customs. With the official launch of the ‘Single E-lock Scheme’ been extended to 63 clearance points in Guangdong province and the

13 clearance points in Hong Kong, 819 express intermodal transportation
routes are offered. Up to February 2022, more than 7.42 million cargo
shipments have been handled under SELS, while over 77.6 million cargo

in late March 2016, the customs clearance between Hong Kong and Guangdong becomes
more convenient and efficient.

FLSCMB SR MBR IS IR IREEEIE @ S EABRN " SRXBHEBESYEN TS, BAE shipments have been handled under ITFS.
BARY " ESIRIRIRERE | & o FEE 20163 T HIEN IRy THEIR—#H, 518 FBEERZ - B20128F 3 T SRABEEESYEFFTE] S (TFS) - WHL2016FHEAT
IRV BRAEHMS RN T (EIREE - "EEIE—SHET#, (SELS) » ZIBRTA LA EITE At ER & HH63E AR

260 N EFH13EERAEE - HIRAES1 O HEE IR o #2022 28 © SELS
HRIERATI2EEESY) ﬁﬁlTFSé%FEIEE_J@_TMO%E“%

s
Problem add.ressed ﬁ#l*ﬁi . loT Cross-Boundary Fast-Clearance Security Application
This projects aims at reducing duplicate T S S PR FR R Award 1518

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.

Silver Medal at the 45th International Exhibition of
Inventions Geneva in 2017

201755455 H A R EIFR 3 AR R $R 4

15 E SR E— i S S R b A LS R Research Completion SRR R (R
BRSO BRE RTINS - BMLARMTE 2012 2012
NE:=| SIZSERRSHE AR  [E]A2 =2 5 o o
ég;lg;z ﬂ;j/?Eﬁz_EﬂxﬂK [EIRF (REF BRARAY Applications -
+ Boundary custom clearance and logistics - BIEERAR
Patent Applications §*UEF|
Innovation ﬁﬂ?ﬁﬁﬂ’] * US 16/295.187 US 16/295.187
The system enables real-time GPS tracking and monitoring. G 200102278144 " CN 20191022 8114.4
It also offers unique security token control. * HK19120630.9 * HK19120630.9
* This a single locking device (E-lock) supports the execution St ¢ RIS AZOZEEZ e
of multiple jurisc?lic‘Fior\s, as well as independent locking Commercialisation opportunities B
control across jurisdictions - -
» Technology licensing .« BRARAERT ]

- HRHERGPSEREMAES - CRIBEBENRLRE
BEH -

- BEIE—SHER M (E-lock) BEEMN S MRS HIEES, - XaetE
SEESBTI TR -




RFID Parcel Locker

> 5> BIGIEEGI EREYINE

Overview 57T

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.

—f TEEL, 1220165 B BMEHEL o B A EluAR B T RFIDRAR LI B BN E
T‘ TNEREMIEREFEE E - BERYEANIIRE THIINRRES, LREEENRE -

Problem addressed B#iR755% RFID-enabled parcel locker system

As a system for providing lockers in the S48 B S 4 B i
community, it offers flexibility to the public R I B

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.

LR ANt B R ARYERT - AThRE
Hﬁkiiﬁﬁlﬂ?}?&'ﬁiz Mo B TE
Buh , BHRFIDINEE - EMESERMEE
LRSS

Innovation Bl

RFID antenna is installed to accurately identify the right parcel for the
rlght locker. The Infrared sensor is installed inside each locker to ensure
that the parcel is kept safely.

. REMHELR R TRFIDXAR » AI ARG B BEMETW—EREER - it
Gh o AR ERBLREBERERN - LRAERNZE -

Key Impact =Y

* 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.

il EAMHCSHEEESERE TH12M@ "EE8I5, - FAFRERANEBE SR

BF - i — R EERGHRARITEER T EELG ) FEAENER N AEATRRTS
- RGBT BESM TIERIE - RFIDRMTEIBE E B EhHA 2 EEAIFEE

Award 3E18

The 2 generation of RFID-enabled Parcel Locker System has
won the Gold Medal at the 45th International Exhibition of
Inventions Geneva in 2017.

5= R A EARSTIRIN B B BB RIE 201 TEBTAYH45
EONEERSHRAERE -

Research Completion SRR (R

2017 2017

Applications ERER

+ Secured Self-serve parcel retrieval system © RENBBEEBRRRM
Patent Applications SFREE

* US 15/780,661

» US 15/780,661

*+ CN 2016 8008 5829.3 + CN 2016 8008 5829.3

+ HK 19122116

+ HK 19122116

Commercialisation opportunities Emitie
+ Technology licensing .« BRARAERT ]




Tele-Control Warehouse 99> sGERIEEEISE

Stackers Using 5G

Overview 7T Key Impact EEREIY

LSCM enhances the functions of existing warehouse stackers by using Fifth Generation Cellular The technologies allow multiple stackers, even in different locations, to be controlled in
Network (5G) and advanced sensing technologjies. real time which can improve operational efficiency.

LSCMHS 5 AR ENEEN B4 (5G) RS ERYE R EE SIS e AIB ARS8 » LUIEAEINEE * 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.

Problem addressed SRS - BRI S A B (BRI - $REEEE -
) o Tele-Control Warehouse Stackers Using 5G . BAH/MWESREMAL  BENENa ST o
oo focatbymams ool worehossoe Thoriors,  [REEEE R RN B R BE RS T2 0 - LS TEEENER 21 -

challengesfacedby manylocal 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).

HEAMEEEEEATRAMEE S EMADE
Fitt - LSCMFFSGIRHtE R « (RILER BB S
DRRE IR SmiES E - MEEr LSS &R
BEREMRESZEN ﬁﬂ&ﬂ%ﬁﬁﬁégﬁﬁlﬁﬂﬂ’ﬂ Control command
BIRIRIANE @A B ERMETTIEREARA o

Video and sensor data

Award 3E18

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

2021 EBHERE A - RHISGELXEEHRSE

Research Completion TR E R

2021 2021
Innovation BI&FEi Applications & FA 8RS

+ Logistics & Warehouse management © RMEEERE

+ High data transfer rate enabled by 5G technology with the features of enhanced
mobile broadband (eMBB), massive machine-type communications (MMTC) Commercialisation opportunities BR{bis
and ultra-reliable low latency communication (URLLC) allows tele-control by « Technology licensing . R
establishing large-coverage, high performance and reliable communication.

+ 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.

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

- HSGRIMERNSHIBFEEE - BRIERBHER(eMBB) » BEMIRE
(MMTCO)FNE E A SERMERFIERA(URLLO)F45%, - ReR I BEEE K ~ HHES
FATSERY(EER o

- (ERFIE @RS RIDE RN E ALK 10027  1RES AT BEA BRI IRIB R
B LRRRYIERIE R AE -

- MAHBEEMRREBERS - REEETASIEITREERE -




Cost Competitive Motor >>>>> EEEEIHNEINZRS

Driving System

Overview f§7T Key Impact EEREIY

Partnered with Superior Autonomation Limited, LSCM enhanced the features of the existing This AGV specific motor/driving system helps reduce costs
AGVs to offer an alternative driving system at competitive prices to the market. + High accuracy

LSCMEIE =5 BEIERIBBRAR G » IEIRBWAGVINEENSE @ HripiR(t B ERRF NaIE * Easy to control

REREN R © © AGVEHEH/RE R A RRERS

- EAEEE
© IRME

Problem addressed f#iRAE

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 Research Completion =T ER
advancing technology. 2022 2022
EEHERWMABENZD - ©hIRETBEREMEN N - LUEHAT - -

i~ RBELURIANEE o EIRE RER TR - BRE Applications L
SULAY IR S HLER E) 28 o + Logistics & Warehouse management © MRAMEEEE

Cost competitive motor driving system Innovation EIJ¥E;§{TI

for warehouse AGV Brushless motors are used to provide more accurate speed
ERRAEEEERE « AERES NN control and positioning. Different kinds of brushless motor
ERE) T systems have been investigated and their performance,
such as price and performance ratio, has been tested.

* 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.

* A novel "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.

- ERIEEARHERRAREERIMNEN - BREME T T
FEIREFARY BRI EHRH - WHTFIAOERE - a1%(EL - fFH
Al

- ERBERB T ZBEEKERER - EMAKEERS - WiE
SRMAMLEE - EEFHRFESIAT —MREARSHEREHIR
BRZBERSINEE -

« ICEHERBN=RIEA T ardnAY T AR(UERAT ) Bl 0 LUBRREE
AV T(FSEE - MR RTIAMA Bk s iR S R RO IR )
RS - T A] LUEREETNRAYE BN E AR -




Heavy Duty Autonomous 955> ERIEHENNEE

Guided Vehicles

Overview f§7T Key Impact EEREIK
To keep pace with the rapid development of worldwide e-commence, the industry relies on * Significantly save manpower and time as well as increase operational safety in
advanced warehouse management systems to minimise the processing time and enhance daily warehouse operations.
efficiency. The Heavy Duty Autonomous Guided Vehicle (AGV) developed by LSCM is suitable + 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 * Provide 7 x 24 self-help cabinet access for mini-storage tenants with reserved
of carrying goods of up to 1,000kg, but also handling stock-taking tasks during closing time. time-slot for storage and retrieval.
BEERETHERROMENN  ERNAGEEEMENER - ALY RIBET B AR . BEEE AN - LIRS E S AEREN R -
RIRA RS EIRFNEERE - LSCMI BN ER BB EMMEE(AGV)BRMRAMEE « TR - BEEBENERFILIESFRZE[ENERE -
REIZEE - BT AILMESE,000ATHEY) » eI LU THIREY B ENETTRET(F - & + BCRAEFREMEVERY/ N BIFE R R M Tx24089 B BOARTS ©
BFE -
23 = 5 i
Problem addressed B#iR755 Heavy Duty Autonomous Guided Vehicles Research Completion STRR ST {7
Local warehouses have been challe.r)ged by increasing rer?tal A E S ERIE S (AGY) 2021 2021
and labour costs. There is also additional pressure to provide L. -
more value-added services. The deployment of autonomous Applications ﬂEFﬁiﬁﬁWﬁ
guided vehicles in warehouses can reduce the reliance on * Logistics & Warehouse management - MIRNEEEE
manpower, enable a more efficient use of space, as well as + Stores - 5
quicker response to orders and more accurate operation. « Storage . 1EEEER
AtEE—EEHATMESAA EANBE - LREER . |
(7 S RIERISIOE S o Tte &R BB SHMEE Patent Applications i
WS BEEMME R A BT - 75 A B R - US 16/145,738 / CN 201811631932 / US 16/145,738 / CN 201811631932/
STER RS B (e E £EFE o HK 18112532 / HK42020007684.2 HK 18112532 / HK42020007684.2
« US16/229,019/CN 201910221119.4 / + US 16/229,019 /CN 201910221119.4/
HK 18116433.1 / HK42020020203.4 HK 18116433.1 / HK42020020203.4
. - e US 16/293,993 /CN 201910221119.4 / + US 16/293,993 / CN 201910221119.4 /
Innovation EIFiHEil HK 19120552.5 / HK42020020192.9 HK 19120552.5 / HK42020020192.9
« AGV hardware: * US 16/229,032 / CN 201910221119.4 / » US 16/229,032 /CN 201910221119.4 /
o Self-balancing (with uneven floor compensation) HK 18116437.7 / HK42020019421.5 HK 18116437.7 / HK42020019421.5
o Fast battery swapping / auto-charging Commercialisation opportunities EmiE
+ AGV management software: + Technology licensing o RARAERT A

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

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

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

« AGVHEE :
o BEITE (AIA A AR HERE)
o RRERBM/ BERE

« AGVEIREH :
o BREEEL  URMMNAZREXESRERTFEE
o fRBERREEMERETNFIEAGVERRRIEET A
o BERBEAENERETAGVERIMUE « IRE - ERMNEHHE
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Robo-9 : Sensor Fusion Technologies

for the Visually Impaired

Overview 57T

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.

LSCMbfF3§ 7 B R AU AVHERE A TR B RS R E A o S A B REMMELLINEE - Pl AERE
RIITERRRIES] - B - EHARSEMEMBEEE (SLAM) %iil] » BB ERRESE IR
AE o BBIERERERITEMELERRERBAYM -

Problem addressed figiRAE

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 A TEE HITREER T D EE# - Fit - LSCMA 35 B il AR AR A TR B M E =~
ity - LR EEREHEIEREMBEMAERINGE - BAREALREEES -

Robo-9 : Sensor Fusion Technologies Innovation Ell¥fiH%iily

for the Visually Impaired It consists of vision module for object detection, obstacle
Robo-9: &iRkE A L MmE%A RS Rl & 5l avoidance, path planning, object movement detection

* 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.

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

- WA fREEA SRR RS - IRIEARE] - MR ER
AIRTR B -

-« W ABMEDER - FARMEE - FREONEEBEER
B EOR - WRMEERIRC  BHAE - @4 « BTG
EFRS - MEEMARRINE T TRNERSS - BBIA
EEENAREMEE

- GEMINRERM S TIEE  BERERITEMEEREERM
i - LEINRETE SR ERTE L -
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Key Impact EERH

Robo-9 : R AN TN

B ESR Sl

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

+ Enhance the quality of life of the visually impaired and enable them to participate

fully in social activities.

- [EREWMATREN S EREAMETTHITHE) - RUBZIFEMEN
« RAERATHERESR - HEBPISEMIEES

Award 3&18

Bronze medal at Special Edition 2022
Invention Geneva Evaluation Days

2022F HA R BIRR 3% AR SRE

Research Completion
2021

Applications

* Provide walking guidance for the Visually Impaired
Patent Applications

» US 17/099,887 / CN 2020 1148 9531.3

» US 16/823,558 / CN 202010733988.8 /
HK 32020004548.4

Commercialisation opportunities
» Technology licensing

FERLERFEEF (R
2021

& R85 IR
.+ BiRkE A TREITERS

HFIRER
- US 17/099,887 / CN 2020 1148 9531.3

+ US 16/823,558 / CN 202010733988.8 /
HK 32020004548.4

EmieHE
- SRR
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Deliverbot >2>9> EIEMWMA

Overview 7T Key Impact EER%3Y

This technology developed by LSCM aims to provide automatic and reliable delivery services. Ease the shortage of resources and manpower

The delivery robot was built with advanced software and hardware infrastructure, which enables + Improve productivity and efficiency

the Deliverbot to operate in complex and dynamic environments. + Help tackle the challenges of coordinating with a team of robots and performing

EEBLSCMIFSSRF TS fFIRMt B 8 B ul Ea0KERFE » SEELLSCER A R4 B A 20iE 8 point-to-point navigation in dynamic and complex environments such as airport

ErEXEWA - AR EHNERIREPITE and warehouse

© FRERMANFEREIFEE

- . 4Bt A TR

4= S E :E — S ooy
The delivery robot helps to reduce the demand for manpower in offices and shops, etc., RS MAYH
and enhance the operational efficiency. 1

BEEEBA B AERBEFREAFER » LRSEFRE -

Award 381§
I II—— Silver Medal in the Special Edition 2021 Inventions Geneva
Evaluation Days
Deliverbot LU C L E“%ﬁﬁfﬁ 2021 FHA R EFEEEAARIREE
— Deliverbot navigates via simultaneous localisation and mapping
-t (SLAM) with lidar and LSCM’s in-house trained deep-learning
path planning policy, which enable it to smoothly pass through
narrow paths with gateways and many moving obstacles.
+ Datais collected automatically using state- of-the-art navigation Research Completion SRR 47
algorithms with minimal manual control data for training. 2021 2021
Furthermore, an end—to—end training framework for leveraging Applications & FJahE
the strengths of various algorithms has been developed. o . .
+ Logistics & Warehouse Management © YRMEEERE
+ Adopt content-based sensor fusion depth estimation for
collision avoidance. » Office automation - AR
o SEEMEW AR BB EEMLSCMH A FE S B IREHEIE Commercialisation opportunities EmiiE
& - EEREEEE A EEE (SLAM) EITEM - E2/E5 « Technology licensing it |

I 3858 %A MERA A TS B R B AU IR A BR 1K o

- FHRAENEMEELEFNERE  HERAKRINWFEE
HIBUBEITIIGR o b4 - EMEF BRI EEEEZNEZ AT
HumallFREVHESE -

© BRAERABTNERSME RE LB R RRE




Robotic Material Preparation

Device for Product
Conformity Assessements

AR MEBRETEN
22220 i e AR

Overview 57T

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.

’f%l%ﬂik <EEANENEE - KR/MH - ARMEFERNES  LETLRSEYEEFT
T o RERRIEFRERG » 2k « RETAMRA0RE

Problem addressed iR =E

Common material preparation procedures are critical
for product safety and necessary to be conducted in | 20 L Sk S SRR EE S
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.

ERERIMELEREF RN R R S ERLENE
ERENERZEELER  BELEFBEHESE
BEMTENEERY - TATK £ AL ERIBBNE
SEMEEFTHAIRE

Robotic Material Preparation Device Using Tactile
and Visual Guidance

Innovation BlI§f$%iiy

This robotic 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.

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

© W ARERLUBENRERESM) - & 7T BRI XFE - th#E
BERET aﬁﬁ?ﬂ”ﬂﬁﬁﬂﬁZFﬂi%%a s - EmME Y —ERES
EREDEIRE - M AXUhIERTEIEE A RE L EEEAE -

. &tﬁ%ﬁké:ﬁ?‘%%ﬁ’]i* AR EM AR EMESGSHIZIF T Ak
IhiE@AalE o

Key Impact EEmEY

* Increase the efficiency of product conformity assessment
*+ Reduce human errors during the process

- IRSERMBETERIE

© EDRREPRRAREERR

Research Completion ST R R E R
2019 2019
Applications & &S

* Product and quality testing - EREREERA
Commercialisation opportunities EmE

» Technology licensing o BRARAERT ]




Smart Service Robot

Overview 57T

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

LSCMHfF3E 7 BN EE « SRITH R B S VARISHM A RIRRE R - EFEES A ~ EMMNE

BiZE

M FAl -

Problem addressed iR E

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.

AOTEFRETHBRTET AR ARERERT EEFRHITERMLER
EI’JI1’E A EAI AR AR A A 7] LR B TAE A B e B4 E T1F » BIANFERE ik
FER e M AT EERETIF

Innovation Bl

Smart Service Robot

Y2

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.

BRFFHEARA

* The robot 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.

- EETERBEMA T UEERIRE T ETEM
FNREGARS S o SLAMFIRGBIREAEREAESBNRS B
EEZEEtE o v5 MM ARE B BT
TELLZZIBAYHE -

- FEERRIBHM A Al 2 RALIMRFBER=R - ABEEA
ML ARTE - LSHEERA -

>>>>> &Hre

Key Impact EEmEY

ARFS IR A

+ Its built-in functions of self-navigation and different interactive applications can

cater for the needs of various sectors.

- REBEEMMAREETHRERRISHMA - BEMEZITERTK -

Research Completion
2019

Applications

* Elderly homes, Estate management, Shopping mall

Commercialisation opportunities
» Technology licensing
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Smart Lifter >>>>> EHEcibE

Overview 7T Key Impact EEREIN

LSCM’s Smart Lifter is a lifter/transporter that can perform object handling tasks remotely * Help workers to handle various objects safely and easily.
through human-machine cooperation. It combines the functions of forklifts and cranes while its « 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 . TﬁjﬂhI{?kéﬂ%%élﬂfﬁiﬁﬁ}g%@%ﬁ:
operational efficiency can be enhanced. . AN AR EEEIRITE

LSCMPI R B AR B 2 — TR NS EHHE - BB AMRELEESRHTIE -
TR - BAEA T LERBEMINEE - AR a1 TRMBES (0N ERBER) FiEs
IRIERIR o

- Research Completion e AR T 13
2019 2019
b
Problem addressed fi#iRFR Applications iz F il
Mogt of the local warghouses are small gnd crowded. LSCM’s smart lifter/transporter is « Transfer heavy items in warehouses . ERAEIEEY
gle&gne@ for c.:onventlonal war.e.hous.es in Hong Ko-n.g. It can carry out deIega'Fe'd and + Transfer elderly people in elderly homes . HEZReREEES
fine-manipulative tasks. In addition, it can be modified and changed to a stratified (or o )
personalised) lifter for elderly care. Patent Applications SFIREE
— At A AT/ RE o TILSCMAVE AEREEHE BRI SR R e A @M A B TR T LB * US17/098,188
9 o B RISATASE R T (5 - 3B A LSS ol 2 B A R B IR0 R A - * CN 20211013 8900.2 + CN 20211013 89002
o A———— Commercialisation opportunities Baitiss
+ Technology licensing o AR A]

Smart Lifter / Transporter for Object Innovation BI#iF%ii7

Handling in Confined Space An adjustable level controller to provide additional
BANEERIBENE BEL B/ Ehtkas supportlng force for object manipulation/handling.

* Thelifteristailored for confined and unstructured warehouses
or settings. It assists human operators to manoeuvre around
such environment to enhance overall productivity and
efficiency in warehouses.

* A new modular end-effector (including its controller) is
equipped for handling various and multiple objects of
different sizes.

- AIERENRY S E ISR AR HERS MO SR AR (E R IR ¢ -

- HREEEREMRFASEEAENEHNEERRIEPT
fE - MRS EEERBAEENMAE -

- FREEEREHE —EFES A RGHITR(EEEERR)
BN R IE S BRI ARMIERRAVD 4 o




Physical Sensory Systems for

Human-Robot Collaborative Tasks

>>5>> WFRMARBRRL

222>>

Overview 57T

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.

ERLEHMIERABARAER - ETHH BRI ARV EERES - IR
NETERRRNRE -

Problem addressed f#iR77E Physical Sensory Systems for Human-Robot

Robot Safety is a prominent requirement for | ool ot

any robotics applications. In the past, robotic | /il 0EAHE ER
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.
ERLEHNTEEBANERRAEE -
T EWERARKEHFHERES » G
HERAEEMEE - BT HIEI - EHEEM
BTHEVERS TR LREFEHMAL - L
ERERENEM AT ETABRNRE -

Innovation BlI§f#%ilT

+ Robotic vision system for identifying capacitors
* Associated training application for training new electronic components

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

© AENER R ATRERR
- AREAIFRE TR e ERRSEI FE TR

-+ HEPEAERSS - WARRE « I ATRE - M AR (F (HRO)IRHIZR B BIE
EAE AR R 2N

Key Impact %K

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.

- KA SRER E R AR IR R/ RRIBI AY A B4 BE o
 (ERARIEGEA 2 B RambES - BAIRRIEI N/ BN
- WIRBRSFADVSHEGHASSRESUZMERIREE AR LELHERK

fE - ERREE@RE R E (OL)EITHAFERFZ 2RI M FER A -

« ERMMIRIER A WA BT RIRR R - DUERIE A S IZIEMEAOARCF o #E A RESTEY

FREMRAAIFZERMECHETTIE - MM A P EREN T FEEGEY - RS - TEE
EEHEMAAGEERE - EREMAETERAEtREEZ MG -

Research Completion SCRR R R F R

2018 2018

Applications & &S

+ Physical Sensory Systems for Human-Robot © BERAR ABIBIEEFRYIEERRE
Collaborative Tasks BR{ise

Commercialisation opportunities o RMRAERT ]

* Technology licensing




Smart Robot Hand and . 5 o
Eye Co-ordination >22>>> HeeFRIFFARMEELLRE

Enabling Technologies

Overview 7T Key Impact EE 3K

LSCM’s multi-camera vision coordination control system and flexible end-effector are designed * This service robot can replicate manual repetitive label affixing tasks to reduce

for commerecially available robotic arms to handle objects in different shapes, colours, sizes and human fatigue.

surface textures that move along conveyor belts. + The pilot run of this technology has been conducted by the Hong Kong International
= . = = ps Ai HKIA) f ing i | i li ial i .

LSCMERETRO S TBR B R HIRM - UREENMWE « TR EIEAEME L - R rport (FIKIA) for testing fts deployment In actusl industrial environmen

FREFAE ~ BB~ RPRIRESERR I o © RIS ARTLREBATF - ETRMMFEBNEEETF - B TARNSE -

© RIS AEEAEEES HKIA) 1T - LEEEENIEREHER -

Problem addressed iR =E

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 Research Completion SRR 10
workers' repetitive strain injury and save the time required to complete the tasks. 2018 2018

WM TERSS T A SIS RIS - TRISHEE A BT LUK E A T Emit _— =
T 1k  (BIANFI IR P17 L ARBLIESS - MBAERD T ARSI - TRACEIBRSR - Applications il

+ Luggage label affixing « REGTTEIZE

Commercialisation opportunities ﬁjﬁﬂ?tﬁg
Smart Robot Hand and Eye Co-ordination Innovation E'J%ﬁ}iﬁii * Technology licensing © RAfERAEET ]

Enabling Technologies for e-Commerce The RGB-D vision system sends shape, size and surface

Warehouse Management information of the baggage to the pneumatic end-
FERREFRmEEECE R FIRGFAKME effector for the label affixing tasks. The 3D model and
EALRAE RGB image are passed to a machine learning algorithm
to segment the objects in the scene.

+ 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.

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-Dil BAMAFTENAM « RYMKREREERIEN
Bk AEREIRIREITER  ETTIRERAL - MBS EEE
EEIEEINEI3DIE EVRIRGBE G ETT AT » (MBS
D DHRIE -

© EXRBRITHRRAZG - BIRCHESBEMGHR
RERSREAESEMRISDER P - EMEITTELH
HE S FHEEBIUE -

© REREATHREAEEZRE  WRHSENARPR
EIRE - RBRENFEIHUFEATE  FERERES
HERERLTEITE L -
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Follow-me robot >>>>> BEFEITHEMA

Overview 7T Key Impact EEREIY

LSCM develops a follow-me robot with platooning technology to alleviate the workload of Enhance warehouse efficiency and productivity
warehouse operators and ehnance the overall logistics efficiency. * Reduce workers’ strain and workload

LSCMEE 23 A B FIRRITELFMTAVBETTHEM A » LURIESEFEE R TIFE & WIEHA EEREAVIRRIER - * Help operator to transfer bulky and heavy items

© RABBMENEED
© BETANBAMIEE
- HENRIEEREEY

Problem addressed iR E
Follow-me robot

With the booming of e-commerce in recent years, E B RE TR A
warehouse 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 Research Completion TR F {7
warehouse. And the platooning technology enables the I @ , . ' 2022 2022
robot to increase capacity instantly without any need of T A S
infrastructure modification. This is more cost-effective for - Appllsatlons Emﬁﬁmﬁ
small-sized enterprises. -~ * Logistics i N
FEEE BT BIENENRE - A NS EEETA 7 + E-commerce centres A
B o ZEERNN TN  EEAe To¥NER, * Traditional warehouses - EREE
SEENMRLEESEIR - TIESEM - METTHEMA - - Factories - I
AILGBNEFEMESGY) - WIRFEMPIEEERITE 51 R . - -
BATER R AE S MM A BIRS I E 8 8 - M\ EE Commercialisation opportunities Em{Lie
PR - EH/ BT SEERERE B AR AR © * Technology licensing . PREAEETR]

Innovation BlI$f$%ifd

+ Using Ultra-wide Band and vision technologies for personal
tracking and platooning

» Automatic collision avoidance
- (ERBEEENRBRMRETEALRRER IR TEE
EEH[baplRnzES




3D LiDAR Technology for

In-Bed Montoring Applications

>> 55> FRFRARINIIDICE IR E 231l

Overview 7T

LSCM has developed cutting-edge three-dimension (3D) Light Detection and Ranging sensors
(LiDAR) and related Artificial Intelligence (Al) technologies for in-bed monitoring, such as posture
detection, movement analysis and object detection, etc.

LSCMRBA 3§ 7 &7 3R a9 =#E (3D) St 2 AIEE{F % ﬁ%(LIDAR)iﬁﬂi‘EE?IE’JAI%‘ £ (Al 17 - AR MBS
Al HlanE S  BE AT RAIF

Problem addressed f#iRAE

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 extract objects' 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.

LSCMEﬁﬁ"fTFEﬁﬁB"F WETRIRY3D LIDARFIMERRAIFIM  ELEFly Al P4 {E A& RIZ S WA R E EWR -
IREF IR AV BT AIRIASAI XA - ERAKSEATIRER (RGB) M EIEREINVE G - LURIERERIUE - EIF
FNARRE o 28T - RGBAEMHIRIEHUR: @ [FIRFERZ 3DZEEE - MLSCMBFSER T T RIAVIRIE T Mg it

FEKRAIIDZEMENMEREEAER - S TENANERE - ATLEEMRM A AIRIVER ERNERE - U

Key Impact EE Y

A privacy-protected in-bed monitoring system
+ Insensitive to the ambient conditions.

* Real-time status update for caretakers’ immediate action and efficient
management.

* The technologies not only can be applied to hospitals, elderly homes, but also
the elderly people living alone. This aligns with the HKSAR “Ageing-in-Place”
Scheme

+ Cloud storage and analysis possible.

+ 5G communication possible for reliable monitoring.

- SRENKRAREIERM

- HIRIBIRETBUR -

- BEEANBRMERKEREY - BEIMfIETEBXAVEIRFTEIREIE o

© EERMTMENLEAKRER RELRS - EERAMEERE  ESEEBEN
[BEY TEREE ) 5El -

- AMEEFREFMA -
.+ AERSGEERFM Al SERERTE -

B EfEAEFERE - AEIEASRHEENEREN - Research Completion ST R R F R
2023 2023
Applications & A 8RS
Real-Time In-bed Innovation Bl Ff$%iis In-bed monitoring for hospitals and elderly homes - BERMRERESNRAEA
Posture, Movement and A hardware system to extract centi-metre-level 3D spatial information. Monitoring system for the elderly people living alone - BERBEERG
Spatial Analysfs/_ﬁ + Signal processing techniques to extract clients’ location, movement, and * Consumer health-care applications - RERGER
gg:«s%@?;ﬁ;ﬁ?gﬁm status information. Commercialisation opportunities Eo e
+ Al methods to detect the clients’ posture and condition. + Technology licensing . R
+ 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.
. IREER R IDZEMEN B AVRE R o
- REVARUBBEAGN S AR EIERAM -
» AR ZBMARRBI AT ERES A
= * RRIRAT A E bk B AR AV SRR A A L& Redkily
bound(%): 24.3 - 2 - ERFHEEER A B BRENATE ©
‘ © MTRARAVEELIE S MIRELARIEC XA B BIEEIKE - EA—EER
AIEERFEHR -
65 66



Tele-Practice Platform System

>35> EIEERIIRTaRM

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.

LSCMHfF 38 a4 B AR5 R 2R B R R S F il - PI LU SRR ERAIMRER B ENEE - WA TRAERTE
BERAIRS =RMH— RS TS -

Problem addressed fi#iRAE

Due to the COVID-19 pandemic, many physical and mental healthcare services have been suspended
which makes the service users unble 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 deliver the rehabilitation services for the people in need.

AU REEEDORASHERERRAMETFREN - FERSBARESIFEEERS - EETAR
BRI RTERIEHER  JFRFERENSRENEBRAGF - HRARRHEFEERANFRRTS

Tele-practice Platform System

Innovation BlI§F¥%iiT

NN The tele-practice platform system is a cloud-based system.
AR LR Differentpsystem LFJ)SGFS can chess the system throuéh the
secured web portal. Itis designed to support different kinds
of tele-practice solution devices with services available in
the market.

Tele-practice Platform System - Core Functions

*+ TheloT 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 guidelines issued by Office of the Privacy Commissioner
for Personal Data.

* 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.

- ERERIIBTEEE—EAZHRRMS - TRNAFALIESR
ZZHPFIFREIRAMER - ©XENH S ETRMBEAE
RIS RRENHRAR TS 73 ZAVRR TR -

© BT & BRI AT RIFRAIA A SRR PRIk
FEENSDEE - BRREMBIBRRREURT - HAER
BABHITEZEAEHLREE AZHHAMESIRE -

- FalBEARBAENE aiREERR R - HEAEMA
A PR E 2 AT EMEA -

| ‘Logitics and Supply Chsia WuTech RAD Contes
BARRENSTHERRSO

Occupational
therapy

Nl
&

Tele-practice

Platform Service

+ 7]
Award 3E1§

Key Impact EE k%
+ Service users can receive care services remotely, which

is more accessible and convenient than face-to-face care
services.

www.Iscm.hk

 gR—— + Connecting different tele-practice service providers for

the delivery of rehabilitation services.

* Provision of services without geographical boundary

| 7T ) )
_1_”.L_f£| - RISFEBELIESEIREIRRE - tEYEAVEIERE
" B SINEHE
« BT RINEEZEFERISIRMEER - LURMHTRAERE
TRARFE

.+ AR 2 RFIRARTE

Bronze medal at Special Edition 2022
Invention Geneva Evaluation Days

2022 F HA R BIRR 35 FAfR 348

Research Completion SRR R E R

2024 2024

Applications EREER

* A collaborative platform for different service providers © RRBERERETRERRZERIIRRELN
to deliver their tele-practice services for service users HIETEE

Commercialisation opportunities EmiiE

* Technology licensing

© R




"StayHomeSafe” Home

Quarantine Support Solution

>335 "EBRNE . RERERLRE

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.

r;:.:%?ﬁﬂ XETFFRERESRZETESRENAEE2019EARE R M E HEa58HIZ
MR IETE o

Problem addressed fi#iR775 "StayHomeSafe” Home Quarantine

The Hong Kong SAR Government implemented the home Support Solution

quarantine arrangement and the relevant departments X EEAREREEED "ERNE
need to ensure the quarantined person's presence in the BT FRERERRAMR

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.

FEEBRIUFHTRERERENE - HREEIM SRR AR
AT S RIIEENIREIE - RINBBATIREHRELEE
HRE - BEHHRRALTRBNETFER  FHEHEE
REFFRFHOME - ETEEMER - AMEAEER
EEEL REERHER -

Innovation BlI$f$%ify

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.

+ 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.

- EFFRMOMABESNIBEEBRFRESE - RAXSMRIES  FE-BRESK
5 EERALEEE o

- MERIA BRI LIERE A e %H’fﬁf‘ﬂ%?%i&& AR > EEWEAL
AOAREE - EHIRRBIENES - RIESBAMERAEERT - LUFHARETE) -

Key Impact EE k3%
* Support the on-going anti-COVID-19 work in Hong Kong

- FHREZESAEH2019BARRERARELIE

Award 3815

Gold Medal in the Special Edition 2021 Inventions Geneva Evaluation Days

Merit Awards in Inclusion category (General) and Technology category (IoT) in the Asia Pacific
Information and Communications Technology Alliance (APICTA) Awards 2020-21

+ Outstanding Electronic Wristband and Monitoring System for Home Quarantine in Smart Living
Partnership Award 2021

+ Outstanding Tracking and Surveillance Award in Pandemic Innovative Digital Solution Awards 2020
« 2021 FHARBREARE — &%

+ 2020-21FRREAMRBAER K€ — itERAREER (—#) ERERFMEIER (W) B RE

« 2021 EBBEEBHAE - BUHREREETFFERETRR

© 2020FHUERIFTEAS SRR — RHIBHERET AR &

Research Completion TR ER

2021 2021

Applications [EREER

+ Tamper detection electronic wristbands for hospitals BFFIRTEANER - WEHLEE SRR
* Information exchange and tracking - BIZmANER

* Workflow integration and monitoring for operation - BFANESTEREERRE
Patent Applications SFIREE

e US 16/791,092 + US16/791,092

« CN 2019 1022 8114.4 + CN 20191022 8114.4

* HK 32020002776.3 + HK 32020002776.3
Commercialisation opportunities Emitie

+ Technology licensing .« BRARAERT ]




Ultra-Wideband Activity Level 99> HBEEEFHIIEEEHRS

Monitoring System

Overview 1T Key Impact = ERE3Y
This monitoring system measures the activity levels of the elderly and detect any abnormal * Provide real-time feedbacks on respiration rate and bed occupancy detection to help
conditions by using state-of-the-art ultra-wideband (UWB) and signal processing technologies. caregivers provide efficient remote care service for the elderly.
BRI R B B S AORBE A (UWB) FIERSERRER HAIT LU R R E0E B2 - IARA S t RRFRIBERIRISHORE R - REERASBRBRASIROSRE LN -
AEEER -
Award 3218
. Gold Medal at the 46th International Exhibition of
Problem addressed ﬂgiﬂﬁi Ultra-Wideband Activity Monitoring System for Inventions Geneva in 2018

The elderly service Industry has been in need of novel [ EsalASEEL

technologies to reduce the demand for manpower [idib=t Gzediinst ===y Ikl
and resources to cope with the ageing population. .

This project utilises UWB technologies to provide a
non-contact and no-image monitoring solution to

2018 F$46/E HA FLEIFR AR 21

measure the elderly's activity levels in elderly centres, Research Completion SR AEER
which helps the caregivers to enhance work efficiency. - 2017 2017
£ EIRIS % R — B BB SR R E E A O (LT ALERT -
BLEE A DAIEERR ¢ B8 E RIAUWBH T £ ' Al A
b D R G RS B R A B R R B B EE - Respiration rate detection + RIS
HIAENEIR A Bi2s TENER - — + Bed occupancy detection © IRfZ{ER A
Commercialisation opportunities EmiE
* Technology licensing o BRARAERTR]

Innovation BTl

+ Utilising UWB technology to detect respiration rate and other activities in
order to provide mm-level spatial and movement analysis.

+ FRBUWBR At IR IR R E At/ E) - MR MHEERIRZERMIEEN 4T o




RFID Blind Cane

>>5>> ERHEERIRREATFN

Overview 1T

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.

LIEH B AR R ESME T « EIRGTSRHA Al (RFID) 8 A T F R GHMRFIDIRE @ AiRfE
ATEMREZEM -

33
Problem addressed B#iR75% RFID Blind Cane and RFID Tags for Navigation

In Hong Kong, the visually impaired encounters various 4 B G S0 0 -
difficulties when travelling indoor and outdoor. With RFID b M DRt

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.

EEE BRATEREEARZIMTERITEHRESE
i - LSCMAFFSERITRFE A = F 1R 4E - BB ARSI SR A %
R G FE S RiRfE A TiRAtHE5] - WRMPILRIGHER
RZ BRI o

Innovation BUFf#Eili
An RFID-based blind cane
RFID tags with various form factors to provide navigation landmarks:
o Under tactile pavement
o Embedded in metal-chassis guiding strip
+ Cloud platform for blind-guiding site map management
Navigation mobile app with two operation modes:
° Free walking mode
o Target destination mode
ERFIDAVISRRE A+ FAt
- BERBINERSTPIRFIDIZE LR HEMHIE
o R EEREIRE
o AZBEBRERIR
BEAS|BitEithEERETS
- BEmERFEXNEMREIERRES -
o BEFITEN
o EXEBRYHIARTC

73

Key Impact EE Y

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.

© BIEALTETHEBNTHEEM - S HMIEETREERR
- TRSGIRMABRMIRARAVBIRT M B EEN (HIZ0RAFT/FEE) - LUEREkk

Research Completion TR EHR

2017 2017

Applications EREER

+ Navigation assistance for the visually impaired « BiRFE A TIRAEMTED

Patent Applications §*‘JEF|

* US 15/537,535/ CN 2014 8008 3737.2/ US 15/537,535 7/ 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 EmiCdE

* Technology licensing

. BlTiRERT A
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Service Logging and >>>>> IR NEMNEBRT

Information Kiosk System

Overview %ﬂ Service Logging and Information Kiosk System for Elderly Key Impact EEEE;&

The project develops the service logging and information kiosk software system which provides Hor::es, Dis:crift Cezntres:nd Rehabilitation Centres Reduce the workload of elderly service
assisting functions to elderly service professionals as well as provides useful information to the FRFSRCER R H AN BRI AL professionals in their daily routine paperwork

elderly members in elderly homes, district centres and rehabilitation centres. so that they can concentrate on providing
B o ) . Measure Record Data Input other care / rehabilitation services for the
IR B SEEMERBERENERNERT  AREZIEZZASREREY  UARERE : = elderly.

e OMERPONRERFEEHVEN - + Provide Self-service functions to elderly
members, help to maintain their self-reliance
ability, enhance their self-esteem, and help

them adapt to technology.

Problem addressed f#iRAE

easure an . = y ER >
Nowadays, the demand for elderly service professionals in elderly homes, district centres and dggilgaiﬁ;:rieréll g?i%igﬁégafgfgﬁlﬁé’;; RffIATLL

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 - BREERMBBRS - BRI EIERE
public also expects the service providers to take care of the elderly in other areas, such as providing 7 BEPRBELD - RN hfIEER R -
useful information to the elderly, as well as to allowing them to handle some self-service tasks in

order to maintain their self-reliance ability. Moreover, in order 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 solution to these issues. Research Completion TR

| - REGRE  HERONERPONRERELABERENER - BT ARSRHEINE 2021 bz
EE*D{EEHEJ%%Q ' A% Iiiﬁgffgiéggﬁiikiziéﬁ ° ﬂ?gﬁgggg%%$mgﬁﬁffg%gﬁ Applications ﬂgmﬁﬁﬁ
RPEIRT » AIRRTIREGANELR - LRRETHENT L E AR - g fin 5 + Senvice Logging and Information Kiosk System f © REBEEES MBS/ ERPOETR
B R o OB R LA fIA0 Elderly homes / district centres / rehabiliation contres. TR AL ’
==} a l='/l]]1° a a AR SR 1B =[R2 IE I~ /. E o
Commercialisation opportunities EmibigE

. ____________________________________________________________________________| « Technology licensing . FhfiiEesEsrE

Innovation BlI§r$%iis

+ Al-assisted group photo browsing based on facial recognition

one single step

+ Chatbot-enabled interactive enquiry for available services and information:
° Meal of the day o Weather
o Activities announcement > Notice / memo
° Training videos
* RFID-based activities signing-up
* Auto in-range connection for vital sign measuring equipment
- B ARRRAABHEEN S RRBIEE
- BRI A LS > EHRAARBAER
- BHEE o KE
o BT o B/ SR
o IEITRSR
+ EHRFIDAYEENEE
- EiEEEENEEERL mRe A
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Infrared Thermal Sensing Safety 99D )> HIAMEENBERLFEEEIR A4

Alert System

Overview 1T Key Impact = ERE3Y

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 « BARBRESVHNEREEHLEAFIE

private space to determine whether the individual needs support from their caregivers.

Lflﬁl%lﬂﬁﬂﬁﬂzf_iﬁ%ﬁm EEERELRNZEERRN - RNSRIBERHERE

MBEMREEDFREIEASHE - Award 381§

Gold Medal at the 47th International Exhibition of Inventions Geneva in 2019
Silver Medal at the 1st Asia Exhibition of Inventions Hong Kong in 2018
Problem addressed fi#iR755 20195 H47EHN REIFRARE R

G Ed 3 g
Falling or fainting in bathroom is common accident i 2018 FF—EEIMNHARNE — 5% RE

among the eldery. Because of the high privacy level
in bathroom, the accident often can't be awared ‘

[

immediately. The support of medical treatment will be M €
POStPOT‘ed- | Research Completion SRR R
EEEAZRANBHERAORI ) BEERAD 5 4 2017 2017
ERABMANZEE > BEBINMRERE - ERK ; G
?E?z_l_: : e Applications ERER
* Elderly homes or elderly centres - RERSHREDD
Patent Applications SFREE
Infrared Thermal Sensing Safety Alert System for Innovation Bkl * US16/234,693 * US16/234,693
the Elderly This low-cost thermal sensing technology ° CNAUIS T1e2 St v N 200 ez Sy
BRARREBOIIINR AR EERAR can help detect and analyse human SN LIRSS
movement. When body movement is not Commercialisation opportunities Bm{taE
detected for a period of time, an alarm will S el T . R

alert the caregivers that the person being
looked after may be in danger.

* It is a privacy preserving system that uses a
lower resolution thermal sensor to monitor
an individual’s safety in a private space.

© EEER AR ELEERAERAM - A LU BIRA
Mot ARERRE - E—EREBEARGRAIR
ABERBERT - HGSEHHETR - BAEIEAESR
FREEE R AL BB -

- REERA - ERERGENRERRRER
URTAZEANWALTZZE




RFID-Tagged Vest & >>>>> HEIBHERRIE I AP

Gate Door System

Overview 7T Key Impact %K
RFID technologies can safeguard the elderly from accidental wandering. RFID signals from Automate operations to enhance workplace efficiency and productivity to minimise
tagged vests can be detected by the installed antenna, if an elderly person wearing the RFID- operating cost
tagged vest leaves the elderly home or elderly centre without permission, the system will alert + Optimise the value of internal costs and free up resources that could be put towards
the monitoring staff by issuing an alert, so that they can take immediate actions. improving elderly services
RFIDIEMIAIRE L EEEIMEL - ABESETSEER] (RFID) EEEIE O I LIS B K 4544 AIZIRFIDER, *+ The elderly wearing the vests with built-in RFID tags will be detected automatically in
PN = v " i . hey wander away from the elderly homes or elderly centres without permission.
i MMRFEANERFIDEHE ONREEBMARERSEREEP L  ANERHERENET case they Y y Y P
AB  LEMPISI BRI TE o " e * Provide better care services and secure the safety of the elderly
- BBBEMLIES & LIBSARIERREED » EMARHHEEE KA
- 181 ISPQJEBEJZ$E’\J1E{E  MRER A AR E RERBINER
Problem addressed ﬂgiiﬁi RFID technologies to safeguard the elderly from - RS EEMARIFEAERFIDESS CIERERSHREPONES
Advocated and supported by Tung Wah Group  [isas el EE Y] - ARERHBEIFAREBNRZZRE

of Hospitals - Wong Cho Tong District Elderly — FEERESS=S b it bl
Community Centre, this RFID solution is used to
detect the in/out status of patients with dementia

when they wander away from the elderly home/ ! . —
elderly ce};tre. ’ ! v % : A Research Completion TR F {7
The elderly wearing the vests with the built-in 2013 2013
RFID tags will be detected automatically in case Applications & RS
they .Wa.mder away from the premises without e * Elderly homes or elderly centres - REREHREPD
permission. Q . . o

s , P e =t = Commercialisation opportunities bHE
B RFIDRZ RS B 118 30 2 = e S0 2 7t EE AR5 R ﬁ =3 S e T OPP ;ﬁzgiﬁ.gﬁ';m
GRS IFANERA - LGB B RER{EEEEEEH < < Sl
E%IEi%FﬁE{J’I%;R ° Alarm / Location Info ol Allin-one RFID Gate
Z F R ERFIDIREINERIREE A E X IBRER I —

= EEABTLREME - WILtFIZE -

Innovation BlIEF¥%iiT

* Leveraging of 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
BAZER - EERZEANRERERS

- REERERNEINEMA—IhLARTIE

- RiERER > EEASRTRIAEE




GPS Tracking Technologies 225> EHERIEHLKI

Overview 7T Key Impact %K

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
easily during outing activities. The GPS tracking technology can help find the missing persons. connected in the event of emergency

BRI B RIE R BN REE B INERREA SESL - MGPSENHEIT  Help prevent wandering while promoting autonomy andfreedom of the elderly with
LiTﬁﬁbf??ﬁE‘EiE%ﬂi o ementia, and relieve the caregivers’ stress and anxiety

- BRERARBEEVEIZREERTE  BERSEL MIsERTHE
- BEMRBpLERE - RZREREEUENRERB I NMB BAMIEE) - WEFREREEN

. BOHMERE
Problem addressed f#iRA R . . N
) o ) GPS Tracking Technologies
While we encourage the elderly to participate in 2R
outdoor activities, we are often worried about
their safety as they may wander away from the .
caregivers. In this solution, each elderly person Research Completion ST FE S {2
will wear a vest embedded with a tracker during 2016 2016
outing activities. So, the location information of A S, =
the tracker will be sent to the server. The operators ) — Applications Emﬁﬁf
in the service centre can define the geo-fencing & e * Elderly care - RERE
zone. If a tracker is outside the zone, alerts will be o B Commercialisation opportunities BRciss
generated. L - Geu'.i‘a_tasark + Technology licensing o BRARAERT ]
sEARBPIERRE S INFINES - BRFITFROM | .
FIRRZE - GINRBEEE ER - TEBBERGE - ——

Elderly People Mobile Tracking

b BUREETINIEEE HEFE—MHRET
BRSO  BHHENUENESEEREXERAMR
&% ° MARFE/OAYEER Al LU E it IRERE S -
MR BHRTERIFLIN  FEERHER -

Innovation BTl

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.

+ Avest with a location tracking system is developed to assist the elderly centre to better
monitor the elderly persons’ location during outdoor activities.

- ERFERIGPSIEM R Z IR - BANUER AT LB REME £ - BFEARTRAILL
fER R R ANER RERILE -

- BEEEMEMRMNE OHBBREROEETRINGER - EAXERARENUE -




Baby Tag and Baby Tracking 955 EREIjEREEN

7.R

Management Control System

Overview 1T Key Impact EEREIY

LSCM developed the Baby Tag and Baby Tracking Management Control System to enhance Enhance the security and mitigate the danger of baby abduction in hospitals.
the security and system control to reduce the risk of baby abduction in the hospitals. + The real-time tracking solution can be adopted in the community.
LSCMHft Z R B R BM B EZS BIERE RN - STIESRBEABRHEBIRGMRRIZE - £ - RERR 0 WRKERRAE R IBISAER o

TRLAEER 52 1E B B 1R HB $ 3 AV L gs . EEERERERS A ERNTE o

Problem addressed f#iRAE Baby Tag

In order to improve security to new-born e EE s : Research Completion TR F D
babies and protect babies from abduction. - ‘ 2014 2014
This system will raise a visual and audio ..
. Applications BRI
alert when unauthorised movements of
new- born babies or attempts in tampering * People/asset tracking in hospital environment + RERRBEAAN/MEER
of the tag have been detected. Patent Applications g*qu
BT MMaR R R KD R R EERAR . US 14/766,819 US 14/766,819
R RRERAZITERRE A - CN 2013 8007 5416.3 - CN 2013 8007 5416.3
EIRAERYIRILZ TRIBERIE @ SR - HK16101739.6 - HK16101739.6
DR IREE - RGEFRHETEAR - EP 13874 810.8 - EP 13874 810.8
BEERAT o .
SR « CN 2013 8008 0703.3 CN 2013 8008 0703.3
Commercialisation opportunities Emitie
Innovation E“%ﬁ;ﬁfﬁ * Technology licensing o BRARAERT ]

+ Tamper-resistant strap and double ring design to reduce “false alarm” of the tag
wearing status.

* The RFID reader is developed to assign a specific timeslot and channel for RF
communication with Baby Tag against collision.

* Baby Tracking Management Control System is designed for caregivers to respond
quickly to the alerts generated by the Baby Tag.

© BALERRIRAFHMEIRRET - AERDEIREMBIRER "3RE, -
- RFIDEH:ERS A B R IEHASHSEEN DB ERVESBRASEE - @S aETiE -

- BRGSEIEETAMERAEREN B RFHBHANERIEHRE -




Smart loT Module for Portable

Rapid Diagnostic Platform

EREMIEIRAER AR

22222 T mmipEp e

Overview 57T

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 (T =M, ) &fF - HERSIEMEIER © EREEIIHRESD - 2
= MR A RIRRZEN R R —ALIARESY B ENEERR R B T RIMIE( B AVFSERFER © UREZRIRYES
EnBUEAS B BN BRF R AR AR RAYRES -

Problem addressed fi#iRAE

The COVID-19 pandemic outbreak has had a [Hikatetiel iRty
critical impact on different industries and brought — [EEEZL I EETELSAPSEE [BES
about significant changes to the society. Time- N

critical and life-threatening diseases and outbreaks
require impending changes from conventional
clinical diagnostic and academic R&D for bio-
discoveries.

¥ﬁimﬁkfaﬂﬂu§§§%§ TREFRILEITE -
At E ITEkﬁﬂ: ﬁﬁ;l‘ﬁﬁ%ﬁ B AYIRIR
*ﬂf'l‘*ﬂ‘]'k?iﬁ* EHEAVRR REZEN L 38 3R B2 o bt
REZEUNENER -

Smart loT Module for Facilitating Vast Deployment of

Monitoring System

Qﬁ Plug-n-Play
loT Module

loT Module inside ALIA ALIA Rapid Diagnosis Platform

Innovation BTkl

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.

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.

-+ SZERVIEHERYRER BRI T A 5 R B B R AR IEAI—EE D - AR UL
S AERAEN S (R2ERFESR) ROBESD - LIFTAERER MR S B MRS
BRERIEH -

- MIE AR ER RN B AZE £ M - 2R8I F MR AR @A
=xfim (A e A Eit) ML TBE U (H - SRBEREEERAEREE -
T EMEEERHEEENEERAN I HERRARE -

85

Key Impact EERE K

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 down 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 opportunities to participate in
engineering work.

- AN B R HAEARAERER - BEE R MEHREER D FRER AR

gEES f‘-é?f%aﬁ*ﬂ 5 f A A H B AR RO — &R 15 o

- AL B EE BB H tE TR RABREGREE - [EMmiE D EER 1L R

B o Xtk - AEFEERRAIARTE B & R LIMEHSE FRERROK TR -

 AHRHECERETEEA TR  MEANEROA S B2 EZIEERE

T FERSZNTIZAMEESETRET(F

Research Completion SRR E R

2022 2022

Applications ERER

+ Develop loT-capability for electronic devices, « RETHR - BEE BTG RIEE B
medical devices, and machinery equipment items IR ThAEE
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Outdoor loT Sensing Network and FE FAF 1S AN S T B Y Bt 43

Data Management Platform for ) DD D D 5 e R 52 T 3 S T T

Tree Management

Overview 7T Key Impact EE RN

This project aims to improve the tree management effort by developing a systematic and Provide 24/7 real-time monitoring system for all the trees concerned under various

continuous mechanism to monitor the stability of trees under different weather conditions to weather conditions.

facilitate prompt actions when alerts are raised. - Site-specific data helps identify problematic trees so that preventive works can be
4, +. = d .

| SCMEEST 7 — (B RARSERS] - (MBS RAESBAR TOMBEN - LR - one. | |

SBANFERE A B RRIRERSTES - J«lEﬁ%*ﬁK"”"‘fEIﬂ? : * Impacts of different temperature, rainfall and wind speeds can be observed.

- RBH24/TERIFEREERM - AREXE THAEREEAETER
- HEERIBUR R BN B BRI - LUEETTRRITRR LIF

Problem addressed iR E Outdoor loT Sensing Network and Data Management -+ AILIBREARIARE  EREMEEROEE

Platform for Site-specific Tree Management

Adverse weather conditions may lead to the
collapse of trees which will be dangerous — WiailEEERE kS =p=t: by EVSRISE VDo b Sa=p = 80
to the public. The system provides statistics

Zf collapsed trees to.er?able the rglevant Research Completion =R ERZE E R
epartments to optimise ‘Fhe qllsposal e 2022 2022
work to minimise the traffic disruption and i Cone Cr
improve public safety. '.JJ Applications & FASEHS
B RBEFEBIARLS  ERER - LkRE o + Tree Monitoring and Management for housing estates, o BN AHEFLAEEAVEARES AN B IR
HBRE % BRGE A RAR R - 2 A public and private facilities A
g TAERA A SR BIBIARYAIRLAE > LU g s Commercialisation opportunities ; ﬁfmjggsgﬁj

BEHERIEERRALARRE -

» Technology licensing

Innovation Bl

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

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

+ 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.

- EFRMEETHA - WEBANER - WIEBBEEREEHDS -
- ETABE > BREEE R EMEERER - LEERBHIRAEANE
FAERAMBE -

- fRE AR LRV BRI RIS B A T RERE AN TRUE - (Emaan
AR REBAEARE TERN EE BN - BEAERERE TRIEWM
R E S BAGLTMSFIEAZIZNIE o




RFID Asset Management System >22>> BREERRIVESERR

Overview f§7T Key Impact EEREIH

RFID Asset Management System is designed to transform traditional stock-taking workflow Enhance the efficiency and accuracy of identifying items

from paper-based to digitally automated. It shortens project completion time from months to - Replace the existing paper-based inventory management system
days. The system involves a few simple steps which consist of tagging, scanning, matching and . IR T RIS O R R R M

reporting. - IERANAFETERRM

IR (RFID) B EIRAM B U ERAVBR TERE - SETF—MERABNER
2 WHERHA - ERNEDRRHESEEEEHX  TAFBEMNSER - FEIRE - 54 &

HMEwE -
Research Completion SRR E R
2018 2018
73

Problem addressed f§iRFA R Applications & FR&EHE

The RFID trolley is self-contained, Wi-Fi-enabled and highly mobile. It runs on « Inventory tracking and management . ErEEHANSIE

rechargeable battery that can last up to a few hours after charging once, and it R . -

detects the RFID tags on the items with the large antennas attached on the trolley. Commercialisation opportunities AL iRE

BIRGRHA B BIERERRREE - RESZEWI L5288 - HERBATES » Tedmelogy liaersig - SRR R

KT RS EE BN « TEADER - SRR e AN E L
AR ETIERAIEE -

Innovation BlI§F#kili

4SBT S SR R + Compare with the traditional 2D barcode-based
system, RFID technology streamlines asset registration
process and enables asset scanning to recording within
minutes.

RFID Asset Management System

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

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

 MELERAMEISRA - |IRFHEAR RS TMEE
nEE’J/}IL*E T%:’ﬂz ?ﬂ?#ﬁjflinEf%%ﬁE’]/}lL*iEbﬂ'Hﬁ%
JifE o
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Smart Barrier System >22>> EEEERBERM

Overview 7T Key Impact EERKK

Smart Barrier System developed by LSCM allows real-time monitoring of falling debris and build- The system enhances the effectiveness of the remote barriers built by the Civil Engineering

up, and uses a web platform and mobile app to issue alerts to the authority. This low-cost, reliable, and Development Department (CEDD) of the HKSAR Government throughout the years.

low-power-consumption system ensures the real-time detection of landslide impact on barriers. + The system helps to remind the public not to stay too close to the high-risk areas during
RPN " dverse weather, which can mitigate the risk of landslide hazards in natural terrains.

LSCMI B E BER A B RN ERFRIRIEERVE AR RRIER » WF A8 FE RREERRE 2 ' e . g

Eﬁﬂﬁ%ﬁ% B3 R o sSAERA I—J;%.; RAR TR EE 22 2 Al R R L A E B AL (LR o © RIFBEIER LA TR ZIRS 2 F RN mEREZ A LRIEERE R EARIEE

- RAMNREAREESAR MEBEZBEAEHERIRERIMTT - EMREERA
LS LA R 2R SEE RO LR ©

Problem addressed f#iR735 __________________________________________________________________
To improve public safety against landslides, this system adopted internet-of-things sensor A d 5815
technologies to detect the impact of landslide debris on the barriers in real time and issue war
instant alerts to the authority for follow-up actions. Silver Medal at the 47th International Exhibition of Inventions
BT RELREEHARREE MR » 1185 FIRYBHEEB RN - HEH IR of Geneva in 2019
BIEREESERLREE - WENRSE AR RE - 2019F 5478 HA R B2 PAR IRER
Smart Barrier System Innovation EIJ%,H:;WI = 7o
et E Xy An instant camera system with infrared light has Research Completion FE kR F {7
- been developed to provide images and instantly 2020 2020
transmit them to the related departments for Applications FE FR &G HE
follow-ups. + Landslide detection o ERILRIEE
+ An on-site Warning Message System (WMS) helps .. -
deliver the landslide warning messages by using Patent Applications SHIREE
the technique of Moving Message Display and the + HK3202 1024 847.7 + HK3202 1024 847.7
structure of the system is strengthened to withstand R TR are =] =
the external load brought by extreme weather. Co;nr:e:aal:gat@n EEROLSHIES ﬁz;:gﬁé:¢ﬂ
* Technology licensing . ¥ TER

© RIVEBHEAINGEIEN - RHEIFEG - LUE
M BMEXAEFERABEPT (F HHBRAE -

« RIFERREEN SBEREMN &BEILKAIME -
B TES ) AELE - WNGERMAGKEEIEE - L
FOF R R AR AR -




Ultra-Wideband Package Scanner > HEEINERFES

Overview 1T Key Impact EEREIY

Ultra-wideband (UWB) radar technology has been utilised to develop a non-destructive low-cost A low-cost non-destructive screening method

object scanner. By correlating changes of different radar output waveforms, it is able to identify » Inventory control or quality assurance system without unpacking the items
non-standard scanned objects for screening purposes. - Effective workflow and increased productivity
AIFEFERBESREERM - MERIERRE RERANIFREES - BATESERNEIREHE » &6 - —EEARA - JERRIRIEAVERE TS R

A S TR - - EEITEINSARNEEEL/ DR R

© BHRIERENESHNEED

Problem addressed ﬁgﬁéﬁﬁ UWB Package Scanner for Inventory

It is common for small/medium-sized local factories and Management

warehouses to perform goods packaging manually. They — BUERSEFEA=E=sr = dae s ol

will carry out quality control, such as weighing the product Research Completion se AL BR ST S 47
packages and comparing them with the well-packed 2o 2018
counterpart, to identify potentially mis-packed goods. Applications FEFREE
Weighing method may identify missing parts but it is o Radar:smay « Quality assurance - et
notable to detect wrong parts of the same weight as the E - Y i: -
correct ones. Therefore, a non-destructive object scanner is — —— 0 limEniten; el © BEEE
developed. It correlates changes of different radar output i o — Radar unit Patent Applications E*‘JEH
waveforms to identify non-standard scanned objects for = .« US 16/234,737 US 16/234,737
screening purposes. i I + CN 2019 1017 1854.9 - CN 2019 1017 1854.9
A/ NI TR EEREUAFETEMERE o MfETT — = . HK 181167427 . HK 18116742.7
éEE’_*mH% ’ 15']?@5@%:%3’9@%% ’ ﬁﬂ%?ﬂﬂ@%ﬁ&;ﬂg% i | = - e US 16/295110 e US16/295 110
BT - MRS B RIEN A - BEET L e N ob15 1024 14095 .Cwabmmws
LRI B ERERVER 4 - BEEAIZIRIERESH4EEMRR Wine o ' '

ARRER(R o TIEAEIEAR LR IR R 2R A IO R e © HK19120627.5 K 19120627.5
E’\J‘}EZ%@1 EAEHRAE - LIGERIIFR A0 RE L (F AR - Commercialisation opportunities Bm{tdE

+ Technology licensing agreement - R

Innovation BlI¥f#%ifT

A portable and non-invasive scanner which uses UWB and RF technologies
+ Utilising time-of-flight and waveform data to analyse inner conditions of an object

+ Digital signal processing to compare and correlate changes of radar output waveforms

+ Identifying non-standard scanned objects for screening purposes
EAUWBHIRF A ER N IEA R IR SRR
- FARATE AT BUR 2T EERY A EBAR L
FA 58 LS AN RREN B & i HH ORI B E RO B ET AR
© EHRIFEAR M (AL 1 R SE




Smart Drainage System >2>>> ERRRECERM

Overview 1T Key Impact EE 3%

In collaboration with the Chinese University of Hong Kong, LSCM developed a flexible and * This project provides a very unique sensing network for effectively collecting underground
effective underground to above ground sensing and wireless network for real-time collection of sensor data in an extremely severe environment.

water level and hazardous gas information from drainage and sewage systems for the effective * With the cloud computing and storage technologies, the accumulated big data collected
monitoring of water level changes and gas concentration changes within drainage and sewage by sensor modules become valuable assets for future data mining.

manholes. * The wireless sensing network can largely reduce manpower costs and other costs related
LSCMEEBR Y ABBF &1 B —EEESH '“tﬂéuﬂumma@; B > IREST 10 routing Inspections. \ e
EEEtENHIKCE RS ERI KA EREEREEN S  BRMMEHRKEE K RSN - IR RMH—EIFEEISFAVERMNE - BRNEREESIIRIET - BRuhsE it TER
ERFEIL o BWREIE -

- [EEERET EMTFRERM - FRSEENEL RN ABBRRABBIZRENESEEH -
« ERRERHEIE AT IR KPR EA N AN E th BRI EMERIRIRA -

Problem addressed f#iRF5E An Integrated Sensor Module and Ubiquitous Wireless

The traditional way to monitor and collect data of Network for Smart Drainage System

drainage system is to assign workers to go inside  WEEEATE R TEVSEENEEOES 2 S EL SRR . .

a drainage. It required a lot of manpower and . : Research Completion SRR F (R
workers' health may be affected as there might 2018 2018

be hazardous gas inside the drainage. The system Applications FE FO &0 HE

can monitor and collect data remotely. It analyses . - .
collected data and past data to issue alert for * Drainage Management © REEE
potential risks. Commercialisation opportunities Emtsg
BEREEEALE  FELFAEHRSIEEANR + Technology licensing . HfiiEAER A

ARE - FEABAT) - RENKFE _L g e
T ERR - ERM #i-:ﬁiﬁﬂ%ﬁﬁi%’(ﬂ‘:i%iﬁ?ﬂ » IRIBUL
SIS EREBMENSIREST - HEBER
PRZEHHTRE -

Innovation BlI§F¥kiilT

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

- EERERMRE - EESRIET > BARtUE T REFERREE
BARH T Bkt @R A4S IRERET KR
- BASE Tt LRARIEAS - FERMRIRRTEEN




RFID Metal Tags >>3>> HMRHIEFRIEEBIESR

222>>

Overview H7T Key Impact EEREK
This project aims to design a high-performance UHF RFID tag on different material substrate. The Various UHF RFID tag antennas designed for metal, brick, soil and
plastic, etc.

research results show that RFID can be effectively used on cement and metal.

JEE EEaEt A ERAETRMEER LAY S M AEERSIRHEE (UHF RFID) - HA72#EREE
T > REIDRILIBXUt AR KENEE L -

+ UHF RFID tag antenna customisation
© EXETEERE - 18R - DIENER EAE LAY R TEUHF RFIDIZEXAR
- EHHEAIUHF RFIDIZEKRAR

Problem addressed f#iR77E Metal Tag structure and embedded in
The read range of typical UHF RFID tag is guidance for the visually impaired . — .
significantly degraded on cement and metal. ®BIEHAEE LR ARIMREA 5 EEH Research Completion SRR F 13
LSCM designed different UHF RFID inlay antennas 2017 2017
which are compatible with different materials, like el

' ications
metal, soil, and plastic, etc. Additionally, LSCM has PP ) . . Emﬁﬁﬁ i
developed technologies for embedding RFID tags . R.FIDlierr.wbedFiei in floor tiles for guidance for the UHF RFIDER ATRFE A L 5B &K HhE
into product packages and make them adaptable R LIRS , © EREASE

» Simultaneous localisation and mapping . BEMPEGSIE

to different environment, with high performance.
» Construction material inventory management

—MEUHF RFIDA2 % f 55 B &0 B 12 18 A 12 KR A0 SHRER

SBREBME T - Eit - LSCMEE T TR Patent Applications * US16/493,827

UHF RFIDERANKAR @ BEREB TR A + US 16/493,827 « CN 2017 8009 0692.5

B~ TIBEMBHEE o thdh 0 LSCMERIEE T HERFID « CN 2017 8009 0692.5 « HK 62020002532.3

EHmAERTDEPNOFN - FTEESNERMRTE < HK 62020002532.3 '

RIRIEBEA » FRESAVMERE © Mt
Commercialisation opportunities . g

* Technology licensing

Innovation Bll§f %]

Long read range on metal substrate by using directional
reflector technology

* Thin and compact antenna
* Soft printed RFID antenna technology on different materials
- EBBEFEAERRSSREMTEEEER L ERE RAVEINEEE
2 UNGPS

RETE T A EENRIAIRFIDRARF Al




RFID Reader Antenna

Overview 57T

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

IR B §fEa%ET/\ 5 HStEaenY AR GTRA R (UHF RFID) BHEE=R RAR

Problem addressed f#iRFAE

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.

AZHUHF RFIDERFESMORTHEKR  RAEZRRENEHEEHRER XN
Ki& o LSCME%Et T EMmERET ~ REBEWERA R T /\5AIUHF RFIDEEGER KRG > £
UHF RFIDEERYRHESAVREFE n] LIBEZ R/ ©

|
RFID Reader Antenna Innovation Bl #%iiG
4SS SEE R RS sR K fe + Long read range and unidirectional radiation

+ Yagi antenna with radiator

+ Compact RF combiner embedded with radiator

+ Circular polarised to read the tag in any direction
- RAVEHUEREA B R RS

- BfRERE SR AARKER

© NENMKEESTRAY/ NGRS RS

- ER{E AR AT EREEUEE

Heshape vertical ground

29

>>5>> HEURGISAHBISKANEE

Key Impact =2

+ Compact integrated UHF RFID reader size

+ Enhance reading distance

* Access UHF RFID tag in any orientations
- /\IBRYERYUHF RFIDRIRER

= EAE Rt
HETEEM 5 MEEERUHF RFIDIZES

Research Completion SCRRERR FE R
2020 2020
Applications EREER

* Retailing - TEX

* Inventory management - EFER

* Positioning « EfL
Commercialisation opportunities HmiidE
 Technology licensing .« BAiAERT ]

KExR
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INSAR Deformation Analysis

Technologies

>>>>> InSARFEEQIT L

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.

LSCMREERXABERRIERHLBRARGE - ¥ HEERE IR SRR - T —AINSARRRIZLUR
BHEMIZEAE 8 THMEEEEREINSARENETES ) - AREAERSEEMEME -

Problem addressed BRI R InSAR Deformation Analysis Technologies for
b 9
With the rapid urbanisation, many cities need to monitorand evaluate [ MEERNIES IRl SV ARIE AT

the infrastructural safety of the built environment extensively. The EFE TR AL R 26T InSARFSE AT /555
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.

PEE oA THLERR - ST S AR RN HE ERIBARRIEE
TERZNRER AL - 5 ERBAINSARRRERIZEE - 5t
BENRMA L RELEHEFERRE - tbIEBRRMBAENINSARE
BRAR  fEmE BEANER LSRR ERERFARERNOFK -

Innovation BlI§F¥kilT

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.

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

+ 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.

+ Avuser-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.

© B8 T —TDSnSARTTALUBS AERMBEE < BBFMEEREHEAT HSOER - TUEERS
BEROEE -

- FERERHIENERECEENTRERIESE - 2S5 BELRIEIERES -
© RART EENREREANEBRETEIMER - BR2EREFIIE  WHEERS -

« BERMESE > EBUITHE %ﬂjﬁﬁﬁfiﬁﬁé’éiﬁﬁ?@ﬁﬁﬂ‘]ﬁ@iﬂﬁiﬁ » BRECE AIEGPULEITRIEE -
REFTEMERMREREAIRES -

- ZIREFASMAEERTEREREHEEETF - KRB REERTREEEENREER -
© BERZHRERBNZNERNRE - HERFERLERTET - £ - LRI KB SRS -

101

Key Impact EE %%

Enhance monitoring capab|||t|es 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 InSARKAMAEAIHES » 1R T (EESHMIBIBIRTS - WRERBAICERBRIETS » AEZERR
EEMANE-HERE T TE -

AIEB R REEMR R RAY M E IR  MEAEMLE - BHEErIE 181K - RARSEREEREZNER -

ZIABMM 2R RS TFEEME « T OKER - EEE iﬁﬂéﬂb%ﬁﬁnﬁﬁéiﬂ’ﬁ?ﬁ‘ B Isa ¥ 2 SRR
BEN BRI EAEE o

ZIRBAE T BEINSAREE BERH - RlmEAR L ZIZEIRMHRTE - HEINSARBIMTE M H AR IEM i E X
ERAPREZER - ISR EEREMER - WE—FPRABRIE -

Award 381§

2020 First prize of China Surveying and Mapping Science and Technology Progress Award
2021 Grand Prize of China Geographic Information Science and Technology Progress Award
2020 HREAFERHRES —

2021 FREHIB(E BRI ESISFHR

Research Completion SRR (R
2022 2022
Applications Eﬁﬁ it
+ Provide an integrated InSAR cloud computation REEMNINSAREZEETE R - BEHE
system to provide full-chain services for urban e R E TR ERAVRTS -
infrastructural safety diagnosis. . BEETESEEHERAEENERRZS
* Help conduct infrastructural safety surveys over HE
Hong Kong or to the Guangdong-Hong Kong-Macao
Greater Bay Area. 53
* Ma, P, Ye, G. Zhang, F, Zhao, Z., &z
Patents RINSAR V1.0 (##%520205R1223595)
* Ma, P, Ye, G. Zhang, F.,, Zhao, Z., Pattern * Ma, P, Lin, H., Ye, G., Zhao, Z., INSAR &
Recognition-INSAR V1.0 (No. 2020SR1223595) V1.0 (#R&E2020SR0451599)
e Ma, P, Lin, H., Ye, G., Zhao, Z., INSAR Cloud V1.0
(No. 2020SR0451599) Emmibis
FRAMTRAERT Al

Commercialisation opportunities

» Technology licensing 10



LoRa loT Platform >>>>> LoRa¥IBHTS

Overview 7T Key Impact EE KK

In order to support the development of Smart City, LSCM and the City University of Hong Kong Due to the Long-ranged communication capability and low power consumption
have developed LoRa network which integrates smart devices, citizens and the city's services characteristics of LoRa, developing LoRa-related products will become a big trend
together to achieve sustainability, efficiency and mobility in Hong Kong. of Smart City Development.

BTRSEEHTINSE  LSCMRBRE AT ABIIE T LoRalBig & YEELHE « RAWMHLY . Frowde perfect connectivity with the China market where LoRa is the basic elements

WA, BT - X 2z K& in loT development.
WIS URRE RIS AR - EIRLoRa BB IEREAIN AL DA IFENE M » BIRLORMIRBIE RHS R B BB RE

AYEREEEL o
* LoRa$E#E B R 2 RPEHIZERNERITER

Problem addressed fi#iR77E LoRa loT Platform for Smart City Technology
ThreenewLoRa-based Smartapplications-interference-  [abis @iz sl iE S EEEEi sy

mitigated LoRa-based seamless localisation, real-time [l 2kt inleieey) i F RS,
performance in LoRa network and sub-metering will be

. = oo
implemented. These are the new applications which Research Completion SRR {7
can provide accurate localisation, as well as real-time 2020 2020
and sub-metering services to potential users. Applications fE e
H%Eﬁ’ﬁﬂ@i@%ﬁéLoRaE@%ﬁ%’ R%Fﬁ BEETEN + Logistics and transportation © HRANES
LoRafEASTE - TELoRaiEf e T RIS IS St erlicatons v
T2 o ELHRIERRENN A LU BEH PR AR . -
Atk « BRFFID ST BAORTS o Patent Applications BHIREE

* US 62916241 * US 62916241
Commercialisation opportunities BmitE
Innovation BlIEi¥% il + Technology licensing .« BAlRAERT ]
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.
* 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.
* 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.
- EEHEFREILoRaWEIRFAL - i HIIESERABIREIREK - WEEE
i PR ERA - EEOHT - EIRE R HERIFAVEEIRTRE - BiREIT A
RHMRA—TEERTGE -
- HIEHBE ARG LoRaRy T B EARE (1 F1ly - & L E KGN SRR E A T8
Kot FaT SR04 E EE(SINR) RO SRAR S Al SEAB ZE o
- IHIEEEEERS « FENHASAASRGEETIR - LT SERE
BYRIA °
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Seamless Navigation in 990> WhBIEEEMNZILE

Urban Environment

Overview f§7T Key Impact =ERE3Y

Develop a reliable and seamless positioning technologies to support high accuracy

In collaboration with the Hong Kong Polytechnic University, LSCM developed algorithms for
positioning requirements in Hong Kong.

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 - Provide low cost, high accuracy and seamless positioning service.
in Hong Kong. - FRAISEBEENEARMN - LXEESENSREEECEK
ARLEREBETABEFGF > 3 7 BAMNSIEGNSSZRERENNEAOBENHEAA - RAMERA - SREREARAETE MRS
EAMETEE - BN ARt —EERELARSRTE - LIESEURBIEIEE
Award 3818
Problem addressed fi#iR775 Seamless Navigation in Urban Environment has won the
This project developed an integrated solution to solve the multipath problem in Hong Silver Medal in the Special Edition 2021 Inventions Geneva
Kong. Itintegrates multiple sensors, including Micro-electromechanical Systems sensors, Evaluation Days
Wi-Fi, satellite in view, and multiple GNSS constellations together with 3D city model, to W AT BG4 IE2021 EH AN B BEPRSE AR IR
significantly reduce multipath effect by using advanced fusion algorithms and multipath
modeling.
LIRE MR —ERSIERTLGE » LBREBNSIREREMNRE - EEA S EDMER
IR ERRERR « Wi-Fi  BIEREFMZEGNSSE R KR IDFHHRE - F#EH . — e
SERNBATEENSHCER  BERESBETELOTE - RessaxchiComplstion s AL BR ST S 47
2019 2019
]
Applications ERER
Seamless Navigation in Urban Environment through Innovation Bl #%iils * Smart city navigation - BERWTHEM
Multiple Se”SSiFUSiO” and GNSS '\fUItipath it e + With this project, we can significantly increase Commercialisation opportunities Bmtie
ESGNSS S M IEM SRR SR coverage and reduce multipath errors in « Technology licensing . bt
19y h SRR TE (AL R A dense urban areas using the aforesaid
= B algorithms.
* By integrating multipath mitigation methods
developedinthis projectand 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.
© BBEEE - LU LRE LR
ReEBEX WAL AOBRENTERANS
BRISRRAE ©
- BARAFEEERONESKEYENT
EME B FHEDGNSSTEA » AlIRHiRE
BR7% - 12 2Rt B IR K ARAYE(UABFEE ©
MEEAAORENTEARIREHEZI0X
AOFSHERE ©
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GNSS Based Infrastructure 222> EIRGNSSHEREL e

Overview 7T Key Impact EEREIY
In collaboration with the Hong Kong Polytechnic University, LSCM developed a system based on With DGNSS System, it can significantly improve the GPS accuracy of the platform.
the existing Hong Kong SatRef network and offers a fundamental positioning infrastructure that + It can help logistics companies and the Customs & Excise Department to better
provides multiple location based services to support the economic development in Hong Kong. monitor cargo vehicles.
2@5@5@%;&&17: BEE - BRTEENEARITSatRe BB EMELIE - REZEUE . ﬁﬁHZGNSS%,ﬁ ; TL:L%E%# :"_:AF:JGPS*H A

MRS - LXIREBENE « Y%  HIBESRM (GIS) FEA R ERMRISHRMIRS - ¢ PILGER AR ALAR AR B RS -

Problem addressed fi#iR77E Development of a Hong Kong Positioning
Infrastructure Based on GPS, Beidou, and Ground Research Completion SRR ES

The system provides technological advancements :
Based Augmentation System 2016 2016

in surveying, logistics operation, Geographic
Information System (GIS) applications, and location- [ SRR S SRRl B R Ry s etz & F 8GR

based services in Hong Kong. It enhances the

Smart city navigation - BEHHEM

performance of the SatRef network by integrating
GPS and Beidou, and achieves more reliable Real- E K % ))) rr Commercialisation opportunities Emiie
Time Kinematic (RTK) positioning with the accuracy e aLowass Mmm e « Technology licensing . FefifEEsEsrE
of 1 centimetre for surveying and engineering \\-’/ .
applications.
E%FE&;&;EUE %/}Iljvkﬂz i'H_J.IEnﬂ z’vﬁﬁ" Eﬁﬁ& Gp;;mhm NMEADm
14%% i AR FE RO FRAMT o "B A T GPSHNIL IS - e . e
— {27t SatRef RIRHI I - 700 A TI2FE . e
S LR T I D RSB B S— oty
(RTK) e -
Innovation EI¥fHifs
The system implements GNSS heightening in Hong Kong to improve engineering
surveying efficiency.
* 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).
+ A full-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.
© ERMEEAERGNSSIEERNA LIRS TRZAIBRX -
« R#RLIDGNSSE R Hffiiet—ER EWT S » RiREhidis e EmEEEKEE
B EAMEWMAE R EMARTS » TEELUKIRAVEREE(2~3K)
- MARKENEEZEFEZAMNENAE - LFMEREENEHNEER & MR
REEH (BHEELR) ZBELHTE -
107 108



3D Seamless Spatial Data >>>>> S HTERBIBIRERS

Acquistion System

Overview 7T Key Impact EEREI
In collaboration with the Hong Kong Polytechnic University, LSCM developed a 3D geodatabase The 3D geodatabase framework and SSDAS are capable of enabling the efficient
framework for Lands Department’s wide GIS applications in Hong Kong, enabling its applications and effective management of indoor and outdoor 3D spaces, enabling 3D spatial

big data manipulation capability, making survey works easier and more flexible in

in an effective and efficient 3D urban environment. . : It ) .
complicated environments, and building the 3D spatial data infrastructure for the

AIEEHEEFEBETABEE  REBMBREZENRELT AR —E_HIIRBUREIESR » BH— smart city development in Hong Kong.

B HMENIRISTCAR - BRMANNRRTER - EEEEERRMHSEIRZER « + 3DHIBHIEEAEEAISSDASHEN B E M/ 3D MM SRS IB A DEE A BIEIE
fF - ERMRE TRIBNA TEEERES - B EIDZERE BRI @ (B
BENEEWHRE -

Problem addressed f#iRAE

The key issue for implementing 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. Research Completion TR E SR
BIR3DHIRH IR EAERAVRAR RS FAR BRI BUR AR - AL - LIRE S ERAR 2018 2018
IDHUB AR - 2R —EE ELrI3DMAZ T M BIBIRE R 4% (SSDAS) ° R
Applications Fﬁfﬁﬁﬁﬁ
I + Lands and resources surveying and management T ERAE SR
+ Civil engineering « AT
3D Geodatabase Framework for Hong Kong: Innovation ElIFFL{il5 + Autopilot - BEhEEp
A L'ght."\.’e'ggt oL Sesagwlesss Sipeilal Date Thisis a 3D interior building model produced by the spatial * Intelligent transport - FHEZE
Acquisition System (SSDAS) . _ data acquisition system and the developed algorithm. + Highway maintenance o NIRHE
ﬁ%gﬁiﬁiﬂ%iﬁ%f 5118 S * The lightweight 3D Seamless Spatial Data Acquisition + Urban planning © HHRE
S System synergises progressive spatial information S 5| gy i
technologies and a specialised software package for Patent Applications [
processing, generating and visualising 3D spatial data. 0 N ZE Tt stz > CN VTR Siga s
* The developed geodatabase and SSDAS will be widely T Us 167266731 T US 167266731
i ) . L . + CN 2018 1218 142.8 + CN 20181218 142.8
utilised in many fields that need spatial information
infrastructure in Smart City, such as lands and resources Commercialisation opportunities Baaitiss
surveying and management, civil engineering, autopilot, « Technology licensing . RS

intelligent transport, highway maintenance and urban
planning .

« EE—MEFARERNEEBBRERMAERLEERN
_%’EE AN ERIEEL o

< = %’E%UI%}*%%% % ﬂEIE%Eﬂ:E’J MR BB
R4 (SSDAS) - ©2&E A T SN ZEEENEM - UK
AILURREE ~ EERET AR L =R BURRI B R -

+ ARIFE AT S = HEtIR BB AR SR B I FE RV BB IR &

R (SSDAS) » BEMEZERNEZHmrREIZEREIE

SEMERE RIS - BFE L HETIRAEER

;;;E} TARTIRE  BEER - FHERE - BREBKHS
EI o
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Smart AP

>>5>> HRHEERAR

Overview 7T

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.

LSCME#RIZE BRI K ER S T B BEWIFi » FEBWI-FiZ AR (AP) EEITEERERR AN EE
RIRRERWI-FIRIBRTE AR B E - WMAPZENSE T8 - APEEH AT - RZAF/1M4
EHEENF

Problem addressed iR E

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”).

RAAMLEMRE (B " HEHEEE ) ARFERESEHK - @R - P*iiaz%‘“ ERE
BREEEES (ERERREN) - REKRENEBHIGE - AEFRESENEES
gl BB RS MU ERE -

Smart AP : Wi-Fi Positioning and Innovation BlI¥f#%ily

Cpptimlziion el & St Sy The SmartAP will scan the environment Wi-Fi signal to

%ﬁf*gl%:%”%iﬁﬁﬁ?ﬂgﬁﬁw‘ﬁifﬁ*ﬂ |dent|fy the location of Wi-Fi devices. The site owner can
RAFEIE thus analyse the behaviour of their customers or track
their valuable assets.

* 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.

« SmartAPR]IZ M BIWI-FiER 38 - LLES BIWi-Fis% s BY L
E - At BB EETUAMEEFMNITASERES
EW o

- EBERIERRERNREIRFERSETR - LEEREFiAY
BHMNEETREEANFEICAERE o SmartAPHE B EhERE
RIEBAZLLURH B FAIWI-FiRgEs o

Key Impact EER K

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.

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

- BBV PMIENE (BE) - BB BB AR ex A FRRHaEamiEs
e~ HEAE @ URAERHEESNUEEE -

. iﬁi@%’ﬁ?ﬁ:f’ﬁﬂ‘]@%ﬂiﬁ%ﬁ  NRIEHIFAPRREE - B FRESNZ X B irA)FnaS5aA
Wi-Fif#5 o

Award 3E15

In 2018, SmartAP has won the Silver Medal at the 46t
International Exhibition of Inventions Geneva.

BRI ARRMITE201 8 5465 H A R EIFR S AR E1S IR

Research Completion ST ERRE R
2018 2018
Applications & R&EIS
+ Crowd analysis and management o ABEOMTEAEIE
* Smart city positioning for location-based o [FEREEEHmEMEREHERE
recommendations
st N CEXAT
Commercialisation opportunities . dEfiEEREsTE]

» Technology licensing




Indoor Localisation Tracking and 555> ERTERIEIFIER

Navigation

Overview 7T Key Impact EE K
Satellite-based global positioning technologies are easy to use. They can easily locate and Provision of an accurate and efficient Wi-Fi-based LBS with a set of innovative and
assist in navigation in outdoor areas. But for indoor environments, they become unsuitable effective technologies which are in great demand in industries.
due to poor reception of satellite signals. In light of the challenge, LSCM has collaborated with + Itsnavigation function goes much beyond “mobile directory”, because itis a context-
the Hong Kong University of Science and Technology to develop a Wi-Fi positioning system- aware application that is built upon efficient and accurate position estimation.
“Wherami”-for indoor localisation tracking and navigation. + Enhance the customer services provided by shopping malls, airports, or hospitals.
EREENEIREMNEMNEESH - T4} » Br] RS EITEMN EIGEIEM ' (BEZERNIRIE * It enables a plethora of indoor LBS which can change our lifestyle by making it more
FAIREFEWAEIGE2FEMEEER o LSCMEEFER R XBH HEARNRZFERIWIFEHEE » convenient.
B—ERAIMT N AN EAREIEAREMPA — "KE  Wi-FiEFEEL R - - RMEEMAENAIWFREN I B ARTS » WRHE—EEXRTKAVBIFTRAM -
- EEMGE  EREBH "REEA , (I8 0 RATEASIERMUEMRET
AILUEEE E T SUBRFIFERRER o
Problem addressed EFiRAR - BAES - EISEERNE SR o
Wherami is an innovative and highly Wi-Fi-based accurate indoor positioning system - ERATAENZEABEBUERS  <HMNEEELE -

(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 Research Completion =T ER
interoperable with and non-intrusive to the existing Wi-Fi infrastructure.

2015 2015
KEE— BRI M= EREAWFFZEAREMRA (PS) » EARERE "RaE , TR o
Bf45] - 5B AT ELEWIFIHEAR  HERY - ERRIEIET  BYRIR BT (MU) Applications FE A 2R
% o FRARMAIMMEEE - AJLURSERERE - TIRESEBN/SZHEHE - 2% * Crowd analysis and management © ABAREE
A B F LIWI-F{EE AV ﬁﬁﬁ*ﬁhfﬁﬁﬁixﬁ*ﬁ:l:ﬁ + Indoor localisation, tracking and navigation . EREN BHAEM
—— Commercialisation opportunities Emitie
+ Technology licensing .« BARAERT ]

Indoor Localisation, Tracking and Innovation E'J*ﬁ;iff]
Navigation

Mobile apps for indoor localisation, tracking and
EAEN - BHFER navigation, enabling targeted services and advertisement.
The apps will run in various mobile platforms, including
smart phones, tablets and personal computers.

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

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

- REERREXRBAREANENM  ERMEM - EEETEHM
HREMES - BLEARENXBAMNZERIRE 818
EEEFHE - EAREREFNEANEES -

- MBS EE - IRREY T EE R HE L -

« RIGERTHENMEEE - BAOGEH BRI - BIE
FHUERRFE T EREE fERUE R R ATIEM




Indoor Location Analytics System 2299 ERNEHEBSTAREE

Overview 77 Key Impact EEREIY
The Indoor Location Analytics Systems (ILAS) was jointly developed by LSCM and Hong Kong The system creates a new business opportunity on the use of femtocell for active
Baptist University. Backend Location Analytics System Server analyses the visitors' movement marketing in the exhibition industry.
data and predicts their potential preference using the content-based and collaborative filtering * It provides customised services to the visitors which can enrich their satisfaction
approaches, and makes use of the flow patterns extracted for better booth arrangement for levels.
exhibitors, especially in the sub-optimal booth areas. © ERHERfemtocell » HENREREFUETIRMEH © BISHAIRIH
ERMEATRM (ILAS) EHLSCMAIEFES G ABHRE - BIRVE SRR FARSFEAE - REBERMUEGICRS - B ERRaRE
RABBIEBRIETE - HMT2EENWRENRE - TRAMFISSLF - WWH ARV RENIE -
AE2REBREHEEEXENRER) BIFHNRALH -
Research Completion SRR A (R
Problem addressed f#iRA S 2017 2017
With limited space available for conventions and exhibitions in Hong Kong, there is a Applications & FASEHR
need to maximise the usage of the available space within exhibition halls. An Indoor * Indoor location analytics system for exhibition and - RBRESERTENZERNAMABEE RS
Location Analytics System (ILAS) is therefore developed to determine the dynamic flow convention industries S (e
of visitors in exhibition centres. Commercialisation o it Bl
s N N Pportunities - Rl
HREENEENRE “F'EJEBE  BERGIAREBEANMBEZERE - EEZEAUE I « Technology licensing
iR ILAS) BERERREH DA B BENVEERE -
|
Physical Indoor Location Analytics System for Innovation E“%ﬁﬁﬁh’
Exhibition and Convention Industries Location Analytics APIs for Mobile Apps is a set of
BANREREEZTENERUERB I RR programming interfaces to facilitate the development
. N of Mobile Apps with location-based value-added
i i services used in the exhibition.
e ] : + Fast Calibration System is a trolley equipped with
il a smartphone as a Wi-Fi signal beacon. It goes
B 9 2 around the exhibition hall for fast data collection and
. calibration of the indoor positioning system.
“ O\ 5 + The system has been tested in two trade fairs organised
by Hong Kong Trade Development Council (HKTDC)
0 QQ : at Hong Kong Convention and Exhibition Centre
"“;" : (HKCEC) to evaluate the viability of its deployment.
" y - UEAMERRKNER —ERENE - BERRE
u RArREEENAEERFREIERRER -
- RERRRGE BRI T EREF UL WI-FETSRAY
F#E - tERRERETEAEMRMAVRREIZ
BREFPRL
- RENEBESBREEEEGEREP OEPIIMR
ERESETA  LEHEEE @Eﬁﬁﬂﬁ_ﬁﬂﬁ
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Digital Twin For Construction

Resource And Progress
Management

it TEREGE ST
222> g

Overview 57T

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

AEREFAETARESE  RE—(ARF2ERMWRZERLEE - BHFEEHT

Key Impact EE {3

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.

i FR R BB AR E R ERAES 0 BEIRERFEIEERAEITEEREN - AEIRE ﬁﬁﬁljﬁﬁ:'léiﬁﬂ
FRRAYEE - « 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.

- LLIRE BB T SRS A N BB AEMA - BEXMARIEEAER -
Problem addressed B#iR7F %R A computer vision-enabled digital twin for - CEMRESEREES  BEBRREMER TR  LIRSEEMRR -

The conventional construction management relies [ SURESERICEERERSIE IS UEREE Ryl - EFEREEMES SRR © IRAEEE - RIFNWEFRNEZHRETEE - LMERDSUE « EIEM
on sampling labour productivity data as a baseline [IBMEEREZPEER=EES JEL =200 EFRRFREUE -

to_control the overall project budget and progress. - CRATHERA B BRELIORT S - LEEAIBAANT - BB RARANEEERaT -

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 Research Completion SRR
better construction project management. 2022 2022
Eiiaie TE IR KB 1S5 E D EIBRRE KR 1F P =
BILHAEMIEEAE S % - AT 07 (D) “llieror IRREE
REELUBIRAEBI G BB AT ER  BRASH onstruction =
8 MBI A B RRERE] T %Eﬁ%ﬁii IDYSES Commercialisation opportunities Baiiss
?&*ﬁ*ﬁ(i&l) ° %ﬁéﬁﬁﬁg¥ﬁﬂglﬁ- ’ Li%ﬁ%iﬂ?%f@ﬁﬁl . Techno|ogy |icensing . dyftiSESE]
TAH -
Innovation BIFf$if
The technologies transform the practice of resource and progress control with a fully automated and
non-invasive solution.
* 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.
+ Digital data is formed by sensors that continuously monitor changes in the environment and report
the updated status in form of measurements and pictures.
+ 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.
- ERiinERTE BEMEMIERAMRIBERTIE  AEEFRMEEERE -
© MAREENFERRERMESNRSRRRTLE  BAELERE  UREIERMEEZHERE
© BFHBHERRSEENREELMES - WLUAIZEME H R ERFIAVREE -
- RBETERRENEM AR ENBBM RS EESERNEEERTE  TABNRITHME
T EZERHAY ©
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RFID-Enabled BIM Platform >>>>> EIRGMRRIBIZEM TS

Overview 7T RFID-Enabled BIM Platform for Prefabrication Housing Key Impact FERY

With the help of LSCM, an RFID-enabled BIM Platform for Prefabrication Housing Production Prof“Ct'on '”&Honngong =m= L. » Enhancethe competitiveness ofthe construction
in Hong Kong was developed jointly by The University of Hong Kong and The Hong Kong BEHRF DR SRR EEERAETF S industry by shortening the project period
Polytechnic University. = e * Reduce the usage of construction resources
FELSCMESIBEN T » EEABREBE T ABLANE T —EEMRSIHEHRRIREN 8 2 I S S + Improve the responsiveness to market and

(BIM) & @ BWCRAREBEREREEZH -

Problem addressed fiRiRFAE

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.

BMEBNRS & EMEALEEAIE - AN - CEHMEERARME @ 2B 2BETT Award 381§
2 RIFFEBENE - MEMEEISEREERMRXMEEERN BIM) FaEHEEAE R
MEBEEETRBRETERES - TEEEHHEM - UHREI T HEE 137]' EIEHEBIMA
HOMESZ BIRYZEEE © BBIIRFHIE B BIEAVIREARIES

changes in the construction projects
ERERET - MERE T HRfEMIRHEEENERE N

© B EEEIRAER
- IREYTIEN TREELAVEEEED

RFID-enabled BIM Platform

Hong Kong University Knowledge Exchange Award,
Faculty of Architecture

Construction Industry Council (CIC) BIM achievement
1 award 2020

BEXRBPREBGAHTERE

Innovation BlI§i#%ilT 202052 E ¥ E B R s SR LLERS

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 Research Completion SRR ER
and on-site assembly to enable a Just-In-Time (JIT) housing production. 2016 2016
* The solution uses RFID for tracking the pre-cast components from prefabrication production e
and transportation logistics to delivsry at the coF:\struction sitg, and installafcjion of the Applications & FSERR

prefabrication components where the tracking data is used for life cycle management of * Construction - BEX
the project. The geo-spatial data collected is then fed into the BIM system. * Project/ Resource Management - BEH/BREE

+ Converts typical construction objects into Smart Construction Objects, using loT and Commercialisation opportunities Bobis
Cloud technology, which is introduced along with an innovative “RFID-enabled Gateway” « Technology licensing . R
designed and developed for managing the SCOs.

- WTFRERERE - (OEALEEARENLENRERM - FHEREAEEENGRHES AR
B 5 QBIRFASRMHESEEIRA) AR (L ALEM A  Q)E @R K LR BRI TR
BB - BIRREHEIFAYAE EHRE

- ERESSSRHENRMNERTASAEM - RS BRENE MRS « Bl 0 LEXES T i
ITHE% - BERRHFTZEAREIINEE - FRERBNEEE - INEAMSHIHIEE
BEE S AZBIMARH o

- FIRMEHEEM ST REOEEM GBI AT REENG - RS AZERMAMEIHTE
RFID#ERAF:AM - LUEIRE RE MM -
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Smart Construction Platform 29> > BHEEEEBYTA

Overview 7T Smart Construction Platform based on Cloud BIM and Key Impact FEpEIN

In collaboration with the Hong Kong Polytechnic University, LSCM developed a smart construction platform Image Processing Automate the manual model update tasks

(abbreviated as BIMGLE) by integrating Cloud BIM technology and Image Processing. The platform can enable EHBIMEim A E & R E SR EEIE T and further enhance Proactive Construction

project stakeholders (including the public) to keep abreast of the progress of the project. The technologies Management System’s adoption in the
Control & references Qutput

can also mitigate project delays and improve productivity of the industry. construction industry.

RIEHBEEBET KBS BRBSZIRBIMEMME G RIE - MR —(EEEEETS BER
BIMGLE) - & RILGEREIEHBRAME (A AR K 7B LERERIEN - ELRiing v] LU
DIRHMERR @ MRS ©

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.

- WFEEBEHR T AL > E—FIESETE
. L SERGIEEEEMIRAE -
Problem addressed f#iR75E - HBIMEUER MR EHEREIE L BREE

This technology can systematically extract and transform Building Information Modeling N BEHRIE B BRI — LEARARRA - ilﬂE';ﬁ
(BIM) objects into a construction management platform according to construction = ¥WMEESN -

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. Research Completion TR ER

SERITERIBIET 8] - BRFLRIBIMEDR RIS MRS —EE T EREAT T 2018 2018

2 —EEMBIMA T (FHRCABSRIN - FBMERM LIRS TUERTEEIA - & Applications T FE GEHE
BEMRE BT - ELAALLE HERRFEEERA TIHER0EN - HAEGE . Comaruction Protect M e
I AHRIEBIMIEELAIZREE A F B BIEE (A - enstruction Froject Management SEREE

f"||||

Commercialisation opportunities EmibidE
+ Technology licensing o Bl A

Innovation Bll§ %]

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.

* In work 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.

+ 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.

c RISZEUEEWERERE HAMRBASTLUETAPRENENERUEMDEE
(LBS) # T{E#ll24&HE (WBS) » 28RS T 5T 8IhaY/aEN D BCAELBSHIWBS - EiEiEET
I TIFETE R LARBHBEA TRZdmHIZR 5] -

- TREEEHEE N RS TEABFRBGEC MRS LIFHERE - JRE AR
%55 5| 2R BENERMRESERM - BEIERIM IR FERIE % -

-+ BIMEBEEIAIRRILER M 7 —E i EER T A - UEEERE R HMALRAAEIRE 2R
ENEE -
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loT Network and BIM 222> YRR IERENSRE

Overview 7T Key Impact EE k3%

In collaboration with the Hong Kong University of Science and Technology, LSCM developed a Building Life * The development of integrated semantic knowledge based BIM system provides a
Cycle Management system by adopting an integrated semantic knowledge-based BIM and further extended comprehensive set of information to enable a more efficient and cost-effective building
it by attaching additional loT information to the Mechanical, Electrical and Public Health (MEP) components, lifecycle management operation.

so that facility management and building analysis can be done in one portal interface. *+ The design phase of the building project can be benefited significantly from the full
ZIKIEEEE§,§$4HU( BoE @7 —ESZIERELGBEEIEN R - LLIBEIXFA T#E ﬁ =t integration of the architectural, civil, structural, and MEP design rules and standards set

SR (BIV) - THEERSMFRIZFGE RN SHIMNRIEER, « ERMALLRE (MEP) #8#4 £ - LM< by knowledge base.
"A‘EEEL EN T RIRR R —HBUS T ESERY © - FAREMNERZENHABIMAREHZEMAE - LERESHMEERANRAIEE

F e BRREE -
- AFBEACEESAELE - 1K - EEAMEPREEHRAINIEERE B RIFEEIB B AEEET

Problem addressed f#iRAE

The project extends the current geometric information in BIM by including semantic
information to enhance operations in construction and facility management. A novel

multi-sensor network based on Bluetooth MESH technology provides updated tagged Research Completion SRR &R
building facilities spatial location and their associated semantic attributes. Building 2017 2017
facility managers can then monitor the maintenance and sensors information via the
online BIM portal. Applications FE &t S
I8 BB AV S IA ZBREBIMAYRAEN S » LURA R EMEREEIRAEE - B * Construction and Facility Management | RERIEEE
REEF RN S WS B 1E - 71RO R S e R 2 B R R RS Patent Aoplicati -

= St AT | T i s - pplications HFIRER

= [ZE ] o EREL S & BEYro | Az
MBI - BREEIRARERZBBIMIBIGESE « ENIEERRAE + 1US and 6 China Provisional Patents - —IEEBEMANIEFPEEREF
| Commercialisation opportunities BRae
+ Technology licensing .« BRARAERT ]

loT Mesh network and Integrated Innovation %U%ﬁ?i'i{iﬁ;r
Semantic knowledge-based BIM for
Building Life Cycle Management

The integration of structuraland MEP semanticinformation
in BIM will enhance the quality and information exchange
I A 4B f[]%ﬂ’f%*ﬂL SRERIIEEE in BIM, leading to more efficient design layout and
EaEHETE precise operation in building lifecycle management.

* The integration of structural and GIS information in BIM
will enhance the spatial planning and projectmanagement
in building lifecycle management.

* The integration of semantic BIM and sensors information
i 2 _ through Bluetooth mesh Technology allows speedy and
jpiomaton, ¥ accurate building facilities information exchange and the
= control of facilities maintenance operations in building

lifecycle management.

. §5ZABII\/IE’J%*’%*H-FW.;E?er;.ﬂ AR AIBIME Z R EEN I
A MR A fr BB IRAERET REF -

. ?ééBIME‘JfﬁE’fﬁ*ﬂiﬁIEﬁﬂw%% T B A EBIMEB E L &
BEIERNZEEMRE RIEREE -

- BREFMRRIMEAWEZRIBIMMERRIES - #EMm
TEEEE i EIETE - IRHPGE AR SR IEE
2 ?T—HEE ZhEfEIE TAE o
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Rear RFID Alarm Sensing System 222> BIRGHRHRBIBIEERRGR

>23>>

Overview 7T Key Impact EE k3%
This project aims to improve construction site safety to prevent the accidents related to reversing vehicles, + Enhance construction site safety
blind spots and huge vehicles as sometimes they are difficult to visually detect nearby workers. . Prevent industrial accidents
IEE ERREELZHINETE @ Rl EBLREE « SN AL EEHMHELITEEHHE T AR - EHTHRZ
THRASRAL - - BT EEM
Problem addressed fi#iR77E Rear RFID Alarm Sensing System for Vehicle in
In response to the accidents caused by reversing Construction Industry Research Completion TR R F 52
vehicles, LSCM has developed a RFID car reverse FEFRF T HhAYERIRF I DR EE IR EIERM 2016 2016
backup system that provides workers with RFID- ..
tagged work vests and helmets. A RFID sensor Appllcatlo.ns . Emﬁﬁﬁ
system is also installed at the back of each vehicle * Construction Site Safety - THRE
a.nd heavy—dutx machinery, WhI'Ch will §end awarning Commercialisation opportunities Bacias
signal to the driver to prevent industrial accident if a « Technology licensi . SR
worker is behind the vehicle. echnology ficensing i s
SHEHEIE TSI EEAYE SN - LSCMEEE 7 —E|ARSTIR
A EEERRG - AT ARHKBRFIDIEEN T
EEORZEE  RSEEWIEMENMKERNE
B % ERFIDEE R - 0R T A5 T M S A
#1877 - RFIDBERGMEHENSRHHE S
A | =0
Innovation BI#f#ili
+ 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.
* 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.
* 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.
- BT EASHIORFIDEM T TEATHEAR L - Rt BEFH— 1S5 ORFIDIE
B LENLEEMRAE DA -
. RFDIEMREEER BRI DN - MR T AT B TRA ISR A
LRBEREBMRAE OREZH—ERFIDIRE -
- RFIDBERMILIIFERGE - AEEAEMERSRFIDBERMELETERES - TIEA
BRERZBEERMEFNMUE » RBRIENEE -
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Proactive Construction 555> HMuEBEERIHIBELZESHAM

Management System

Overview 7T Key Impact EE %Y

In order to reduce site accidents, LSCM and The Hong Kong Polytechnic University have developed the Prevent fatal accidents causing casualty from happening in construction sites

Proactive Construction Management System (PCMS). PCMS can enhance the capacities of workers to detect - Enrich construction management procedures by enabling a real-time 3D monitoring of
potential dangers, and provide proactive warnings to avoid accidents. construction activities.

BT D TIREEIN  LSCMAF BRI KRB 7 TR CEZEEERK (PCMS) - PCMSH AftiE * Improve the practice of construction management significantly as it enables pro-active
BE T ATEZEET pBERR - ° éﬁﬁiébﬂiﬁ » LGB R EIMEE - management rather than reactive management.

© BILEEBET I EHG/ BTSN -
- BERANELEERER DR RZRE kT EERER
BRI E TN EEM T ERENEIE - MERZ IS E T EIERK -

Problem addressed f#iRAE

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

Proactive Construction Management System

BRI EERIRSREEIERR

to be fixed somewhere as reference points. Research Completion SRR (R
RTLS can calculate the positions by measuring 2014 2014

the distances between tags and anchors. With . .

these real-time positions, the system can track Applications Emﬁﬁﬁ .
workers or moving devices. + Construction Safety Management - BEEREER
PCMSE 4 TRTLSEIVCSHE#] - RTLSEBIE—% * Logistics and supply chain management o MR RBLFESEEIE
PIEAR M BRGNS © (UERBAIREAER Commercialisation opportunities EmibiE
ZERZ - MEEHBIREEER N SEASE + Technology licensing o BARAERT ]

& o RTLSA] LUEBRAIE S M % 2 AV RE
RETEAE - EEELERRAINE  REA
LDEHM T NS Eha AL E ©

Innovation BUFf il
Workers can receive warning signals from PCMS when they are
entering dangerous areas, or when they are being threatened by
moving devices.
PCMS provides various management functions via websites, such as
"3 . . . :

to define dangerous zones, configure anchors, and establish relations
between tags and tag carriers.

+ To ensure technical feasibility and robustness of PCMS, we have
conducted many trial tests in the projects of Civil Engineering and
Development Department (CEDD).

- ETFABEAGRES  SiHRERIIBERMBAIEER - THEA
B DU ZIE RS -

« PCMSERLIE@MGR M R EEIRINEE - MR ECHES « iLEH
# o BUSBEESHSECEER -

© B THERPCMSERAMMAITHAMEENY @ LLIEAEE S RELATIER
F&ZE (CEDD) RyIE B HP&1T
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Safety Belt Alarm System 229%> RETFEWRM

Overview 7T Key Impact EE %Y
This project aims to design a real-time sensing system to monitor the engagement of safety belts This technology can improve Safety-at-Work practice for the construction industry
in construction sites. The system will detect some dangerous situations, such as the absence of » The system can contribute to enhance the construction site safety level in Hong Kong
a Iifeling, the irrggular positioning pf the Iock,‘ or the improper engagement status of the hpok, - Easy-to-use Safety Belt Alarm System in construction sites
and notify the site workers in real time to remind them to properly engage their safety devices. . R AR R ST R T RS
IEHEET Y ERNRERT ARSI HAREENERER - BETREERAIERAKRT - 6l - LEREBESEANBRET R 2 KFE
i REMEREERLE 22 E’J;z SN IERE L EHRENLE  WERFAF T A - B2t . RRAEEESE T ok o kAL e T 8 b (e P
FIEME IR FR2Es(H -
-]
Problem addressed f#iR75 5 Research Completion =R ERSE E R
Construction site safety is a major concern of the society. There are cases where workers 2014 2014
do not properly engage the safety belt when working on elevated places. The sensors Apblications
are designed to be installed in the rope grabs and hooks of the safety belts to detect . pgonstruction safet EZZSE@*%
the engagement status. Real-time safety belt engagement status is transmitted to the Y 7
site server through the readers installed in the construction site. Whenever a violation Patent Applications EFRE
situajcion is .detected,. a form Qf notification will be given to the workers directly or to a « CN 2014 8007 8827.2 « CN 2014 8007 8827.2
mobile device of their supervisor. < HK 17108380.2 . HK 17108380.2
TinL2 Rt GRVINEARRE - BLBERT » TAESZLERIZHIEM#hRGFL e -
25 - RRAMIMAEN 2% T 6 BEB0SREN - FLURIEREIRE - 2% Commercialisation opportunities B {LRE
ERZHER SRR R ER SRR ERNREHEERE - LEEBREFEREN * Technology licensing - BAiRAEET R

ARETOT - ERIVENITA  EEEEATIASHEIENRENEZ K HER

Innovation BlIET¥kiiT

Sensors are designed to be mounted onto the safety
belt which can be used to detect the improper usage
of safety belt.

Safety Belt Alarm System for Construction safety

FERR THRENL ZHERRM

* 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.

- FRBRRAELRER L TARKATEERALREERN
/R °

© RRT —EENEERNREN L 2 FRRARE o
;‘?EEIAB SETEERAERRIFLES  BE%
ZH -
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