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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.
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Joint Research Efforts with Local Universities for
Technological Innovations in Hong Kong

F X
@ﬁi&ﬁiﬁ& 5!@ ﬁ“’ gftﬁm
ONG KONG 5 S
HONG KONG BAPTIST UNIVERSITY SR ErEE of Hong Kong

The Chinese University of Hong Kong

< Location-based Service (LBS) <& E-Commerce, Logistics and & E-Commerce, Logistics and
Technologies Supply Chain Management Supply Chain Management
<& 10T Technologies <& 10T Technologies
& Gerontech & Community
< Location-based Service (LBS)
Technologies
% — o BHHEAB
Q POLYTECHNIC UNIVERSITY THE HONG KONG UNIVERSITY OF
FAEALT A SCIENCE AND TECHNOLOGY
THE UNIVERSITY OF HONG KONG
< E-Commerce, Logistics and < E-Commerce, Logistics and < Location-based Service (LBS)
Supply Chain Management Supply Chain Management Technologies
< Building Information <> Building Information < loT Technologies
Modeling (BIM) and Modular Modeling (BIM) and Modular <> Building Information
Integrated Construction (MiC) Integrated Construction (MiC) Modeling (BIM) and Modular
Technologies Technologies Integrated Construction (MiC)
< Location-based Service (LBS) < loT Technologies Technologies
Technologies & Gerontech & Community

48 International Exhibition of Inventions of Geneva
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LSCM's six award-winning technologies at the 48" International Exhibition of
eneva Inventions of Geneva (2023)
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Electronic Power Assist RFID Device (Two-piece Device for Automated Concrete Cube
Trolley System Tolling Application) Testing System

AloT Herbal Picking and Vehicle Detection and Al Vision Technology for

Delivery System for Traditional Alert System for Better Mobility Heat Source Detection to Enhance
Chinese Medicine Hospital the Effectiveness of Automated

Hill Fire Surveillance
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Cross-boundary Blockchain for Pharmaceutical
Logistics Information Management
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Overview %ﬂ A

To facilitate the use of Hong Kong-registered pharmaceuticals in designated healthcare
institutions in the Greater Bay Area (GBA), LSCM develops a cross-boundary track & trace
platform for the management of pharmaceuticals supply chain and approval.
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This project aims to tackle the issues arose related to the cross-boundary distribution of pharmaceuticals,
such as standard compatibility, privacy protection, data sharing and data coordination.
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@ Across-boundary track & trace platform for pharmaceuticals supply chain based on consortium blockchain.
@ Pharmaceutical approval management platform based on domestic blockchain.

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

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

& B LM BN EIRNRTS -

& BN HEREMREY B EIETS -

& BREBARIBBERERN - REBBHRZTIREE - IRHBEUREREO -
& BT BREZRLETERRRIESTEENBRE -

Key Impact IEE’Z%{ LIRS0/ 0009000005 1000000004040 000 05 04 000000404 000000 24 100000040 90000 00 100004000 000000

@ Establish a secure and efficient channel for data exchange.

@ Provide a one-stop cross-boundary pharmaceuticals distribution and regulation platform
for pharmaceuticals distributors in Hong Kong and GBA, hospitals in GBA, as well as

regulatory authorities in Mainland China.

@ Achieve standard compatibility, trackability and traceability.
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Research Completion
2023

Applications
+ Cross-boundary distribution of pharmaceuticals
Product track & trace

Commercialisation opportunities

* Technology licensing
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Cross-boundary Blockchain for Pharmaceutical
Logistics Information Management
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AloT Herbal Picking and Delivery System
for Chinese Medicine Hospital
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The first Chinese Medicine Hospital in Hong Kong is expected to commence service in phases
starting from 2025. Expertised in applied technologies of artificial intelligence (Al), loT, and
Robotics, LSCM develops an AloT Herbal Picking and Delivery System that can facilitate the
hospitals' busy operations in future.
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Typically, the gathering of herbal ingredients for decoctions of traditional
Chinese medicine relies heavily on manual dispensing, which is a skill-and
experience-intensive process. Hospitals have a high demand for speed
and efficiency. Moreover, dispensary shop floor by its nature comprises
many complicated processes from storage, dispensing, decocting, to
delivery, which pose great challenges to Chinese Medicine Hospitals. — .
AloT Herbal Picking and Delivery
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@ A pick-to-light system on a traditional Chinese Medicine cabinet to allow dispensing staff to quickly locate
the herbal medicine, especially in a large operation like Chinese Medicine Hospital.

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

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

@ 0T pick-to-light to facilitate the operation efficiency of prescription picking on a large-
scale shopfloor.
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€ An Al Visual Analytic system to act as a quality gatekeeper to ensure the accuracy of
prescription picking by verifying the picked medicines.

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

€ Medicine Delivery Management System to facilitate the integrative and synchronous
dispensing and delivery processes around the shopfloor, also to support real-time track-
and-trace visibility with extensive loT data captures, and that enables performance data
analytics for management.
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Bronze Medal in the 48" International Exhibition of Inventions of Geneva
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Patent Applications HFIREE
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Commercialisation opportunities
* Technology licensing

INIFWIDVNVIA NIVHO A1ddNS
ANV SDILSIDOT FDYININOD-3

S EH S - N BN

e TR



Digital Supply Chain Infrastructure
Supporting Vaccination Programme
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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.
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To cope with the ad hoc demand in vaccine ordering and
dispensing, the e-ordering system encompasses the adoption of
barcodes and other technologies to enable the real-time tracking
of the vaccine delivery. A central management control system is
developed to facilitate the central management in collecting the
updated information on the usage of vaccines and minimising

wastage as far as possible. - -
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@ 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.
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@ ltis 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.
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» Tracking of vaccine delivery B EEE

* Item and vaccine transaction logging . MR FNEETINEEE
* Inventory management . EEIE

Patent Applications SFREE

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

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

* E-Lock HK42020620196.0 E-Lock HK42020620196.0
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Commercialisation opportunities
+ Technology licensing
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Artificial Intelligence for Traffic Survey
Based on Drone Videos
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The artificial intelligence (Al) tools developed by LSCM are able to analyse the traffic flow based
on the video clips to classify the vehicle types, track the trajectories, and determine the entry &
exit time of the vehicles in a specific area. In addition, the tools calculate the pedestrian counts
and flow.
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The traditional way to conduct traffic survey is to deploy workers
to the specific areas. However, it may require more resources
especially at remote or unreachable areas. The Al tools can analyse
traffic data from the videos captured by drones which can facilitate
better allocation of resources.
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Based on Drone Videos
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@ The effective detection height ranges from 50 to 90 meters above the ground with a top view and
45-degree camera angles. An image stabiliser software component is implemented to reduce the impact
of camera vibration caused by strong wind.

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

@ The Al tools provide accurate digital data of a traffic scene and support a one-stop solution to obtain all
traffic behaviour parameters.
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@ It can be flexibly deployed in remote or unreachable areas for monitoring road conditions,
for example, in the aftermath of inclement weather and during large-scale public events
when accessibility may be a problem.

@ Provide comprehensive analysis data with less manpower resources.
@ Provide high accuracy up to 95%
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Bronze medal at Special Edition 2022 Invention Geneva Evaluation Days
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Applications [EFREGES
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+ Traffic Survey o EIRET
+ Vehicle Tracking . HifBHE

Pedestrian counts - TAREETE

* Traffic Planning

Commercialisation opportunities Emitie
+ Technology licensing o BRARAERT ]
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A Smart Integrated Suite For Easy And
Cost-Effective Virtual Reality Content Creation
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Overview %ﬂ A

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

Innovation BIEi¥EHiF ommmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmony

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

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

@ ltsupports a range of popular and unconventional, or even customised VR hardware systems.
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Key Impact FEBIR cmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmn
@ It provides the following flexibility of content creation to various domain users in the
industry even if they are not professional VR content developers,
< User-friendly VR content creation tool
<> Ease for customisation and modification of VR contents
<& Short development time frame
< Cost-effective VR content creation solutions
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Research Completion TRIRRFH
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Applications & A B RS

Develop reconfigurable domain-specific scenarios « BRI RENRIFFHAERE
for training, ability/performance assessment AIEBNE TR SR
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Commercialisation opportunities

* Technology licensing
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Neural Machine Translation Engine
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Overview %ﬂ A

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 R RSB R A SR ENEES | 2 - U Rl RUENEHETER
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BERSHE RS A0SR -

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

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

& EBEA LS BRI ETA ML E REEE AP ORI MEIFENS L - IR BURAER - DA
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@ 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 utilised not only for common knowledge translation,
but also for domain-specific information translation.
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| (R Neural Machine Translation Engine -

| e o T T Confidential Documents with Domain Focus
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Research Completion TRIRRFH
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Applications & A ERS
International legal service technology service . A RIS TR AR IS L RS
providers . MRS - LEHEERE D
* Organisations which involve in confidential AT ERERAIHELE
data and plan to develop their own Al systems Be{L e

Commercialisation opportunities o RMRAEET ]
+ Technology licensing
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E-Commerce / E-Logistics Transaction On Cloud

BraE/EFIRRS
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Overview %ﬂ A

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

LEIRE R 7 EinERENMERRRENEROYE » i /v HEIEEER - MRS PISHELE
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Problem addressed ﬁ#ﬂ&ﬁ% Y

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 more IT-based
means and tools to enable their business transactions.
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@ Smart Contract on Blockchain offers great potential to support the automation of the business contract
execution. All events of conditions and actions can be recorded in Blockchain as non-repudiated registry.
Blockchain gives MSMEs the advantage of transacting securely over the open Internet while being protected
for confidentiality.

@ 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.

¢ BTSRRI EXENITEB SR ZBEL LHEEXRINES - B ERMITENER AT LI A&
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@ 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.

@ |t 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.

& AT LGGEA 0 /) B EFELEHEERE  XBFHITE - AREE - MITHEERE LK
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e-Commerce / e-Logistics Transaction
Execution on Cloud with Smart Contract,

Blockchain and Al Technologies
BEEEAY  BREMATEERMERE
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Research Completion SRRz
2023 2023

Applications ERER
«  Online businesses for Micro, Small and o Fh s\ (MR R R RIS B

Medium Enterprises
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Commercialisation opportunities R

+ Technology licensing
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Next Generation End-to-End Healthcare

Community Support System

s
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Overview %ﬂ A

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

HRFE—ELENERREREEMEIEIRT RS - IRAMEEVRE R E LIS NS H TR A
FRER  (EERHZEELEXELRRENERZER  DIREEACAERRERT -
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The limitation of traditional healthcare system is that
information cannot be securely shared among different
parties. It is difficult to access a patient’s previous
medical records by different doctors or specialists for
treatment purposes. It is also difficult for pharmaceutical
companies to gather data related to their drugs for analysis.
This system is a secure healthcare blockchain and data
exchange platform that supports information exchange among
different parties.

ERNERRERANRVEFZEFALIREZMDZEN

AL B ER A B REERMANREREMERHAERE - %&’Aj
T EBIBRANEY R - MEREREE—ERLESH
ERRRBRRENBETRTYE @ XESHZENEHZR -

Innovation BI¥h¥EWT mmmmmmn

@ A permissioned blockchain solution is developed to store the health records and
ensure that the records are only accessible by authorised individuals. The data is

stored in a distributed manner with immutable audit history.

@ Medical mark-up language (MML) is adopted to record medical information and

exchange it among different parties electronically.

@ A transpiler is developed to transpile the medical smart contract language to the
blockchain specific smart contract language for deployment in the blockchain. Even o 5o wazma

a layman can use it easily without any problems.

& EEESERERTT R R A RO D AR B A A - IR | e
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Next Generation End-to-End Healthcare
Community Support System
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@ The technology will reduce the time for the development and standardising the coding

pattern of healthcare blockchain.

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

& LLE B A A el B R R R HE Y Bl 58 A R RN 4R A B
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Bronze medal at Special Edition 2022 Invention Geneva Evaluation Days
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Research Completion
2022

Applications

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

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

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

Commercialisation opportunities

+ Technology licensing
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Air Cargo Transit Security System

i

EPERZRR

Overview %ﬂ A

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.

LSCMIERLBEIETNREMR A FMUEE R - (F2 FRERMYRRZBI—8D » FREGY A EIF
s EEITIRER - BEXRIMSEEER - LUREHS GBI EF LARIE -
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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
analysis, which enables an open-top flatbed trailer to provide secured transportation between two premises
in which the safety inspection is conducted. It provides the shipping companies with an alternative to fixing a
protective net on each air cargo pallet, enabling the industry to save time and operational cost.

(X FEEURR RMARME A 2 ESMETL 2 RENE K » HIRERR—EEREINTHRLEENEER
it MR FEAEEEMEREET RIS EERRE - AEEARKR T TBEEEEER EMERE
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@ 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).

@ Avideo 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.

& EISIE RIS th R AR b DR —HE R TR e o
TERS A (PU{ERIE R —ETESE) S RGBS - T e vk S

for Security Screened Cargo
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Air Cargo Transit Security System
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@ 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.
& HENEEIRIEIFHES S BRI R R B S5t EARS  AOBE BE R (R % ©
¢ A BETESMIEELRREZMABSTHEMAR

Research Completion
2021

Applications

* Logistics & warehouse management

Security screening for air cargoes

Patent Applications
. US 16/823,579

CN 2020 1103 4443.4
HK 32020004572.4

Commercialisation opportunities

» Technology licensing
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Next InsurChain
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Overview %ﬂ A

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.

LSCMERFR{E(RIGFHXBIR AR S 1EHEE " SRS CIRIGEHE | - RIRF A BIBEERAM - SLEHRIEEN
BHZEREGHANEL TAZNERRESRH  FANALZERHEHERERMALRBRE
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This solution helps tackle the issues of fake insurance policies and fraudulent claims. It can also enhance the
efficiency of estimating insurance quotes and handling claims. The policy information is classified in three

levels of access, namely "public”, "restricted" and "confidential". The design mechanism of Next InsurChain
allows all parties to access the public information.

ERMABRALERE RN EME TR RERENRERENNE - TASNREENN S
AR TR A TR SESBAN SR | DR RARO R RS SR
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@ 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
potcy . na o n E2 o O
records stored on the blockchain are distributed, A = :.."":;;,= e
. . eiricio nfy L Fsari e e
traceable and immutable, which helps prevent o [ gl ==
. .. . Policyholder | S ™ i e
false insurance policies, trace claims records, 2 R IO

-
v
’

and estimate policy quotations, etc.
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Next InsurChain
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@ 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.

& RIFATRAILUHZREE - FIEL ] LIEREMRIERE -
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Award a&IE Y
Silver Medal in the Special Edition 2021 Inventions Geneva Evaluation Days
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Food Safety
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Overview %ﬂ A

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.

RIEHBREFBETRBEE - BAARBUBREIFELRE AR FRIEE - BB%REF
85 - LU SRR B AL B B/ A2 IR R R FAE R ©
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Problem addressed ﬁ#l*ﬁﬁ Y

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

IR B e FIR AR E P BMEUN R TR FIABIRIRE(L - FIETAIH2Ea0L B4R - ERIFERTS
AR - MERBUBEEITIEY -
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@ 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.

& LTEBMRERANEERN - ARKERERETESMMT LEMA LT EHREHRLAARER -

& BEMABAUREERSEBHNENRE @ AKX TRFPASMTRISE - #IBGE - 878 - Fie - F6
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€ 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

& JRETHIET AN BUR E R IR XUt B BT 5 R B R B ENEARAER - mE

FrREHHEREY -
& ] LU BNERERE E RO R HETE

Research Completion
2021

Applications
» Tackling food fraud

» Authenticating food items

Commercialisation opportunities

» Technology licensing

Big data-enabled Collaborative Database
for Non targeted Contaminants Detection
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E-Abitration/ E-Mediaion Cloud Services Platform
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Overview %ﬂ A

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
on computers.

LSCMHIF SR E T A/ SRR ERE T 2 - BEXEEMN L hAMBRRIELR - FTaMABAAL
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Problem addressed B8iRTTR .ommmmmmmmmmmmmmmnnry

It is difficult for enterprises in different regions to resolve disputes
face-to-face. This platform enables abitration and mediation to be
conducted online in a more convenient and less costly way.
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@ 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 as well. The final decision will be
stored securely in the platform and available for downloading by participating parties.

@ 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.

¢ LLFREARRA - BRANMHAZENEREANIEES @ LE=HERFEENSHEMREGSER
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@ Facilitate Hong Kong's development as a dispute
resolution hub and create more opportunities for
the industry.

@ Improvestranslation accuracy for specific industries
@ Enhances internet transaction security

& HEFERRBAFRIERTD  BEFIREDH
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e-Arbitration / e-Mediation Cloud
Services Platform

BT/ ARERETA

Award gEIE Y
Bronze medal at Special Edition 2022 Invention Geneva Evaluation Days
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Research Completion
2020

Applications
* Arbitration, Mediation

Commercialisation opportunities
» Technology licensing
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HK-Zhuhai Trade Facilitation Platform
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Overview %ﬂ A

This information service platform connects industries in Hong Kong with the Zhuhai E-Port for
handling import and export trade declaration, as well as supports the industries to explore the
markets along the Belt and Road.

EET e —EEREEXRRRKEETOENEMBRE TR - FFEHOEZHE - BEES
BZMYRERRE T —H 1%, miE -

Problem addressed 8RB E mmmmmmmmmnry

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

& itz BRI E 7 AR F—AUS R FEENE SRR HRR

API Introduction

||||| il “This document wil
describe of the REST of the

Systemn Overview:

2 EERRANRIESE - Lt TFEEFBASHIATEBERM  HK-Zhuhai Trade Facilitation Platform
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@ The platform system leverages Al and big data analytics technologies to rank and identify a list of suitable
HS codes, the associated tax rates and permits required. The users can then select an appropriate HS
code conveniently.

@ 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.

& TERGH A TR EMABIB TR BEFI MR S BAIHSEETIZR » LURMBRIRIRERFMETAIEE - 75
{E{E & EEEERIHSHRS -
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@ Facilitate importers, exporters and forwarders in handling trade and logistics between the
Mainland and ASEAN markets via Hong Kong, , with the vision of expanding to the Belt
and Road market and global market.

@ Overcome the challenges of the complexity when dealing with customs declaration for
trade and logistics.

& HEPECR « HOBMMEEREREPEAMMNRBTZZEEHETENEZNYR - It
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Smart Living Partnership Awards 2021-Outstanding One-stop Trade Facilitation Platform
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+ Trade facilitation between the Greater Bay Area
and ASEAN Region

Commercialisation opportunities
* Technology licensing
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Big Data-Driven Airport
Resource Management Engine
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@ 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

¢ BABREESENSERE - MAXBBHREESIEFER - FIEEEE - FIEW -
EERENEREENE

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 AARIRRIIISEREIE BigARM) 5% » EEASIA
BRI EREIRIEMIE - M FHE BB Wk T B H R AR T 285 -

BigARM Reclaim Belt
Engine Application
- Fight Data @ (@) Unknown Factor @ Resource

Problem addressed 8RR mmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmnmmmmny Adud g | | Fredictionftodue | Allocation Module Viasatzaten
In order to reduce delivery stoppage caused by reclaim belt congestion, and thereby enable speedy baggage ,I:h £ m:’l’m'f’rm / s J_ it R
collection by the passengers. This project utilises BigARM to work out the optimal allocation of reclaim belts 8o O N =y D:;Z:m
to arrival flights with the load of incoming baggage spreading evenly among the reclaim belts at all times. a0 : —— | | asonendtion
B REX A EETE LRE TSR « LR RIEIRIT TR0 o BoARMAIFMITEIE Rt EE o
ST /bt : = = i T 4= iy 4= : ultsource data Applcations
SEETMMITIEZRERE « TTEHERRFINETEREXNENRRE - IOt TEEZIKEMIINITFEX

it o]
wL Big Data-Driven Airport Resources Management (BigARM)

Engine and Application Tools
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@ 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

. e go
features for further analysis. Research Completion TR RS 17
2021 2021
@ Feedforward neural network is used to make prediction on unknown factors and detect emergency events; 0 0
optimal allocation and reinforcement learning algorithms are devised to generate intelligent resource Applications FE R &tES
allocation plans. * Reclaim Belt Allocation and loading balance © FETEEEHENMENES
@ Application tools including visualisation tools and analytic tools are used to show statistics and analytic * Resource management in Airport and other « BISMEMITENERER
results on reclaim belt allocation at the Hong Kong International Airport. industries, such as logistics and transportation Blanip AN Eda
‘ Eﬁé;ﬂ%iﬁﬁiﬁﬁfimﬁgEgjcﬂiggﬁiztlﬁjE,‘J ’ Pﬁl«iiggﬁﬁggﬁgfﬂE"Jﬁ%*ﬁﬁﬁg‘ESQL*HNOSQLﬁﬂ?ﬁE Commercialisation opportunities ﬁﬂnﬂft%g
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+ Technology licensing o« BRARAERT ]
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iPark : Core Technologies of Intelligent
E-Commerce Logistics Parks

S EBEYRE A

Overview %ﬂ A

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

LSCMAE AKX BN EEEHMRER (Park) EENSWRARTS » EMEHEFHENRE -
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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 - EFEHEBEERAPERRRIER @ AMMRAR AR EERIESR o FRNMREIEEN - RERGTE
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@ 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.

@ Smartbuffering 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.

¢ TEERMEANEREIMEVELREEFHEYRERKIEDRIBIEE - ZRFERSHEE
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@ Improve the quality, reliability and efficiency of coordination throughout the whole order

fulfilment process

@ Reduce order processing time along the whole supply chain

¢ ESREFTERZEARETPHANEE - PIEMEMRR

& e EMELREAE] B RIEE

Research Completion
2019

Applications

* Logistics & Warehouse Management

Patent Applications
+ CN 202023338130.6
+ CN 202023338283.0

Commercialisation opportunities
* Technology licensing

iPark : Core Technologies of Intelligent
E-Commerce Logistics Parks
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Smart Traffic Control System

HRERBIEHIRM

Overview %ﬂ A

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

EELSCMISRHIERARE SN LR REANRIBENTEEFIRE  BFERERTE  £H
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Problem addressed 8RBT E o
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Congestion problems often occur in Tai Tam Road (Dam Section) when large vehicles pass through it. Since
the dam is a declared monument, widening that section of the road is not allowed. Therefore, LSCM utilises
video analytics technology to identify the types of vehicles and analyse the traffic flow to control the traffic
lights and shorten the traffic queue.

*“‘k*“ﬁﬁmﬁﬁﬁk}aiﬁmiﬂﬁxﬁ SR HIRIBERE - |VKERAE SIS - IBEA A &R o Ktk - LSCMFER
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Innovation BI¥h¥klT .o
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@ The system uses data from 8 traffic detectors to compute the length of vehicle queues on both sides of
the Dam and adjust the duration of green traffic light signals to reduce overall delays in real time.

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

¢ RUERKESERMEO RIS ORTHL BRORE | ETHR0HSNROSN - L0 BH
R -
& FHEAREHBOTERS - UEHRAE SRR -

Smart Traffic Control System
BREBITHI R
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@ Collect real-time traffic flow data of each side of Tai Tam Road and automatically allocates
the optimal duration of green traffic signal to reduce the vehicles’ waiting time.

@ The system has been implemented in Tai Tam Road (Dam Section) since August 2018 and
has been proven to be twice as effective as traditional traffic lights in terms of time-saving.
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Silver medal at the 47% International Exhibition of Inventions of Geneva in 2019
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Applications fE RIS

* Smart Traffic Lights - HEE@IE
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Commercialisation opportunities
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Baggage Trolley Availability
Monitoring System

Overview %ﬂ A

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.

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

RIEREREEANITEEHERE - KMEASBEFESEPRBNESR - EEAENHNTEEHER
PRTERROK RS - TR EHEEERARETEAFHERARXAERIRAL - RMERHERTEERESR
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@ Machine learning-based image object detection system
modules for various types of resources such as baggage
trolleys.

@ Video processing infrastructure and system using object
detection modules.

@ Resources monitoring and management system with
mobile notifications

& ENHEWBENR G BRMHRIRRES - BRI
TRFAAME - N1THE

¢ ER BEY R RRAE AR SA R IR A TR B A R AR Video Analytics for Resources Management
& BEREEMERRG - WisEFrBiRNEE BREEGN

33

Key Impact IEE’Z%{ LIRS0/ 0009000005 1000000004040 000 05 04 000000404 000000 24 100000040 90000 00 100004000 000000

@ 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.

@ 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.

& R A TENSSEFTSREG R - E1TEEXR
WWEBEE  TEERAEREEF2% ; TEE
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Gold Medal at the 46t International Exhibition of Inventions Geneva in 2018
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+ Trolley or asset management © TXEHMNEEE
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Blockchain enabled e-Cheque App
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Overview %ﬂ A

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

HEFZZRURAREANAETIRCSRHEESENTE @ UiGEE TR/ EFMRAVEHE
BEMEIENE

Problem addressed B§:RFIZE mmmmmmmmy |
Payer & (Payer) -
The application adopted Bitcoin technologies to achieve P ’ e .

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

the traceability need of e-Cheque.

LEIE B RS R M LUARAEF IR HBREPRIRE
RRTFREEMEENEERERMAALEMAIMESE - EF%
SAMRABUBR AR BERZ RS T (B ETFZMBIAY  Blockchain enabled e-Cheque App
B BRLSERNTTAEETFXENEMEEK - AnEnsnErEZrmel

Inward elearing file
and signed e-cheques

Innovation BI¥h¥RHT ommmmmn

L

@ 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.

& AR EMLUPRERSNEHRZZNETFEL - EFXZEARANFABRERMN - EH—EELE
ARG HBEERAEXE @ EMCEFERETFXEMED -

& FERXMHNBEMEFRERRM - BRRETEENEEE - ANBRETFEEISRERIEE TN - R
SAEZRBHERNETFEEREE SN —EREA -
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@ If a distributed environment is without a centralised repository, e-Cheques could 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.

@ 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.

& EREPREFFEENMINRED  BFXZALME—E 208, BRIE—E "#8, -
MtIEB B EZZHFREEREHE L - ST THEEN « [HILERRBFMAEN/HGE

& REASENRENEF B - BEAFALRITEFEE @ LERBIXTHERSAIWEA

Award ﬁlﬁ L

Silver medal at the 45t International Exhibition of Inventions Geneva in 2017
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2017 2017

Applications fE &S
FERRIR MR E F 2 RiEE

» Blockchian enabled e-Cheque wallet

Patent Applications BFIREE
- HK 18102860.3 - HK 18102860.3
- HK 62020002528.1 « HK 62020002528.1
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A Virtual Reality Training System for
Strategic Operations

L
)Illl$]
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Overview %ﬂ A

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

LSCMERFZBRBEFES(E - FR T —ANSXNERER  BEEATERIGENSRKE
HAOIR(E - MWIRBNEAVIRIE A E) - RMEILMPIBEEIECIR T 2K - AR LB -
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It delivers a novel and cost-effective solution for the training and evaluation of professionals in decision
making and high-order skills.

R e R EIRNRIA B R EFAR B AWERAEE - WAFHEERABERERSFEREESEAVEES -
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@ The virtual reality-empowered system capitalises the virtual
reality technology with artificial intelligence methods to
deliver an integrated system that create a cost-effective,
versatile and reconfigurable, interactive and immersive
training environment that supports evidence and discovery-
based training in operation planning and decision making.

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

¢ BEREERMEATEEES  BRH—AERRE - 82
—{B S IheeM n] BRI A BN MR NIRRT - SZIEHEE
AR S IRTCANHR - $E3N(EF B (AR BIRIARE -

A Virtual Reality (VR) System for
Strategic Operation Training

& BB EQENSENIREMRE - WEBEIBRE  pes no e m s B
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@ The system is able to train high-level management and technical professionals to make
strategic decisions during critical operations in a timely manner.

& RIFAEEFISHREIERRL;M A B 1F H BEF REAR AR -
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Silver Medal in the 47t International Exhibition of Inventions of Geneva in 2019
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Research Completion
2016

Applications
* Operation training

Skill profiling for management and technical
professionals in logistics and services sectors

Commercialisation opportunities
+ Technology licensing
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RFID-Enabled Sensing

LIS
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Overview %ﬂ A

In collaboration with the Chinese University of Hong Kong, LSCM developed a RFID-Enabled
Sensing Technologies that provide continuous monitoring of ambient statuses surrounding
environment sensitive items like cultural artifacts, food and drugs during exhibition, storage,
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.

ARCEERBPYARBIEFSME - [ 7 BRESAHEMEREMN - EREGN - LIERHEIE
wER=R 0 TRE « FRENERARET - AISESRIESERAYS - XY - R&MEEY) - £i8
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The sensing system consists of coin-sized pluggable sensor modules, the RFID
communication modules, as well as wireless coordinators for transmitting RFID
and sensor data. The system includes 24-hour sensing capability of measuring
temperature, relative humidity, vibration, ultraviolet (UV), and illuminance (lux) for
preserving valuable artifacts and goods. If the data deviates from the individually
customisable range of allowable conditions, the system will alert the user
accordingly.

ERAMERREAA/ A IR TUERER  EIRGISRH A BERA - UM EEE
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@ The system makes use of license free wireless spectrum. Up to five external sensor modules can be plugged
into an active RFID communication tag for logging and wirelessly transmitting data and commands.

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

@ 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.

¢ RREARENERIRE  UrALER S ENAERRIIHRERSIRENEARE - EMEXBUEMN
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@ The plug-and-play external sensor and utility modules with active RFID tags provide a new
base technology to give rise to a new active RFID products or an enhancement to existing
active RFID devices.

@ The enhanced network routing algorithm leverages on existing ZigBee protocol to deal
with communication bottlenecks in the physical layer.

& BEENA AN E RS A E B IERFIDIZEAVE FEMAIRM T — @M ERRM » BLE
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’ RFID Environment Monitoring System ! RFID Environment Monitering System
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RFID-Enabled Sensing Technologies for Real-time Environmental
Monitoring and Facility Management
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Applications [ AR
* loT Sensor System for facility management - FAREEEIRNMERE SRR
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Product Authentication
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Overview %ﬂ A

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 &8, B "1, B°RMLEAR O EMAVERERFERMN - BENAtESREE R AR E g
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Problem addressed B8iRFAZE .o
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Product Authentication technology avoids the pitfalls of conventional anti-counterfeiting methods and
provides a reliable and trusted authentication platform that can authenticate product labels using third-party
operated readers and retain its integrity even when relying on unsecured data transmission on the Internet,
enabling seamless integration into existing user infrastructure.
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@ 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 "853, B "#1, BRMALERTEHEN
AT Ean Fei] (NFC) 5 o

& ERIEAVIRIE+DREE - BRI ETEREIIERELL - ENFCFH L L KEREREARER®E » ©ERARE
AYERRES ©

& RIS TENEERMARIEHE - EMAXUIHAITH S ENREER - MELERENEN IS RME
REIE - W S aEMAVEREELAZENN o

ETTERRE - IR THMS « BSSREREEHR (UHF RFID) &

41

Key Impact £ZIL mmm

VLI /A /000 000000004 10004900000 000504 10000000 00 0000 0 1/ 0000 0 00 0 400000
@ Consumers can conveniently check the product authenticity through a mobile app

€ Anew way to effectively identify counterfeit products

@ Quality assurance along the supply chain

¢ HEERLIEARMERLEREERNRR

& BXEHMNREERNFTGIEA

¢ RIEERZEMHERENEE

Product Authentication at Retail Points —
Infrastructure and Systems
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Applications fE &S

+ Product Authenticity Verification - EmEARRE

Patent Applications BFREE

- CN 2013 8008 0974.9 - CN 2013 8008 0974.9
. HK 17101312 . HK 17101312
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E-lock
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Overview %ﬂ A

The loT Cross Boundary Fast-Clearance developed by LSCM interconnects the Hong Kong
Custom'’s Intermodal Transshipment Facilitation Scheme (ITFS) with the speedy Customs
Clearance (SCC) of the Mainland Customs. With the official launch of the ‘Single E-lock Scheme’
in late March 2016, the customs clearance between Hong Kong and Guangdong becomes
more convenient and efficient.

FLSCMBR SR MBR IS IR IREEEIE @ HEEABRAN " SEXEHEEESYENETE] ) EBAE
BARY T ESIRIRIRERE | 3B o FEE 201638 T HIEXNHHAY TR —#H, BT8) > FBEERZ
ERYERAES RN T (R IREE o
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This projects aims at reducing duplicate inspection on the
same shipment by both Customs authorities at the boundary
in Hong Kong and in the Mainland, which helps to streamline
the clearance process and expedite the flow of transhipment
cargoes. It enhances the efficiency of cross-border custom
clearance across multiple jurisdictions, while maintaining tight
security and control.

BB SR R—It EWTE AR AR K H IR SR E 18

BEHE - BLERFE - UIRABIREREENNE - [
BRI BARAY R MIAEH] o

loT Cross-Boundary Fast-Clearance
Security Application

MBS IR IR E AR
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@ The system enables real-time GPS tracking and monitoring. It also offers unique security token control.

@ This asingle locking device (E-lock) supports the execution of multiple jurisdictions, as well as independent
locking control across jurisdictions

& LLRGERGPSERFEMME: - CERMBENRLRSSRET -
& B1E—HE R (E-lock) @R N ZERIAEERE - XTSRS EHERE -
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@ Since the trial of the "Intermodal Transshipment Facilitation Scheme" (ITFS) from 2012 and

"Single E-lock scheme" (SELS) from 2016 , it has been extended to 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 shipments have
been handled under ITFS.

H20125#H " ZEXHEEEEYERGIE, (TFS) » WH2016FH#1T M EIE—HET
2|, (SELS) © ZIHmI AL ETEIE NhER S L H63(E/ERIE: » M LEFH13EERRE - 3
R8T IEHEEIRIE o i 2022528 » SELSHEIEFBBT42EEEY) » MITFSHEIELEE
TI0BEEEY) -

Award i'ﬁIE L

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

Patent Applications

Commercialisation opportunities
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US 16/295.187 - US 16/295.187
CN 20191022 8114.4 - CN 20191022 8114.4
HK 19120630.9 - HK 19120630.9
HK 42020620196.0 - HK 42020620196.0
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Boundary custom clearance and logistics

Technology licensing
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RFID Parcel Locker

A4S SAGRRI B R EMIE

S

Overview %ﬂ A

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.

£ TEEA ) 20165 AR - ERAVEEIAR R T RFIDRIR LI SR R RN E
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As a system for providing lockers in the community, it offers flexibility to the public in collecting large-sized
mails at their convenience. The 2nd generation of iPostal station is RFID-enabled, which facilitates more
secured mail collection services in Hong Kong.

R Rt RIRAEIERTS - A REBEWAEGEHES AN - £/ " EE, BBRFIDINEE » #
MEEBIRMHE R ZREHUNEMRTS -
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@ RFID antenna is installed to accurately identify the right parcel for the right locker. The Infrared sensor is
installed inside each locker to ensure that the parcel is kept safely.

& FMBERE TRFIDXAR » PR S RENEEW—EREMER © LI AIINRERBREESERY
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RFID-enabled parcel locker system
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@ 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.

¢ Bl FERAMHCAEEARBRE T2 "EHIG, - FRIRBRANEBET 8RB
T Si—REERSISEHAINEER " EEuL , FEABBEANARATHRR -
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The 2" generation of RFID-enabled Parcel Locker System has won the Gold Medal at the 45®
International Exhibition of Inventions Geneva in 2017.
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Applications fE RS
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+ Secured Self-serve parcel retrieval system

Patent Applications BFIREE

* US 15/780,661 + US 15/780,661
*+ CN 2016 8008 5829.3 CN 2016 8008 5829.3
+ HK 19122116 + HK 19122116
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Commercialisation opportunities
» Technology licensing
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Smart Robotics Coordination System
(SRoCoS) for Hospital Logistics

ERR SRR EREMM A R R

LS

Overview Fsﬂ W

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

LSCMEREFEREEIER (BER) S1F © B3 —EE R AHIRRH (SRoCoS) - EZEAER
FERMAEWA - UL TEABEITERMETIFEFAYRES5E) -
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Despite the strategic initiatives of HKHA to take advantage of the
advanced technologies for sustainable development, the existing
solutions have deficiencies in compatibility and control. For examples:
(1) One model only works for one function;

(2) Unable to take the elevators autonomously;
(3) No system to control multiple robots;
4) Difficult to make hardware and software modifications to fit

hospital requirements.
AR E /O HEITIS AR TE LA BB BHRME Al B R E - (BIREAAR
RAEEFRAHREEAEPBETEZRE @ filan:
—) BEEXRERE—TETEE
) THEBENTRIEFABFE
) RERA][ERFZE ] Z AR A B SRR
) BEDUSIURE A RNER S LA S At EE B A EE K
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Smart Robotics Coordination System
(SRoCoS) for Hospital Logistics

FE RIS BB R RO B REREI A 1 3 R AR
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Innovation BISiFilF mmmmmmmmmmmmmmmmmmmmmmmmmpmmmmmmmmmmmmmmmmmmnmmmony
@ Asmartrobotics coordination system (SroCoS) that provides delivery services in hospitals and autonomous
mobile robot system that supports vertical logistics.
<> A universal base robot that can support different kinds of delivery devices.
<> A remote elevator riding mechanism for taking the elevators autonomously and carry a heavy load on
an inclined path.
<> Using computer vision in challenging scenarios to track moving objects for the operation of hospital.

@ Fleet planning and management system with open Application Programming Interface is developed to
control the overall operation of the autonomous mobile robots.

& EHEREM A 73R (SRoCoS) K B X BN A RIRAEMN EBRTiR AHE X RS - XEEEWR °
O ERBREE M AR E T FRANAE X
O EIREFIR B A B BITRIEAIRE - TR EMEMIRLITE -
O ERZRIRIE TREF A ERR B EMBEN 4 LB S B FRAYESE -

¢ HEEAREXERINEAEIMNEIERGLULE B EBEEH AN EEEEE -
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Key Impact IEEE?& W

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

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

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

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

& EEWA - TERRERTEETERMNHET - BiRERMEEXBEL - ZAR -

* gﬁﬁﬂ%ﬁﬁﬁ%‘%%ﬁm%ﬁ% | RERMIBTERGT RERMERIEIT AR AR Al {F
& ERERBRERWEERMATREREPETEENLZAEM -

& BEHWMABREEAFTEERE © HEMEEE -

Research Completion TRIRRFH
2024 2024

Applications FE A EEIS
Delivery services in Hong Kong hospitals « BAERANEERE
.+ A BERRERE

EmtRE

Fleet planning

Commercialisation opportunities

» Technology licensing o ReffiEEsEE]
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Electronic Power Assist Trolley System

B FIHERR

Overview %ﬂ W

Adopting power assist technology, LSCM'’s Human-Robot Direct Tactile Interaction System
(HARDTIS) can measure the micro deformation of the handlebars of cart or trolley when it is
in use, so that amplified input force and direction signals will be generated to make a heavily
loaded cart/trolley becomes very lightweight and easy-to-use.

LSCMEY AHEE R B B3R 4% (HARDTIS) £ EN N EHBIFAMT - AIAIE T H#EEE FARTE (RS ROTHET
RE - EMELERALRAEADMG RN - SESEEVHFHEBSIFEEMZNER -
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The traditional motor-powered carts require the users to receive training in advance in order to get used to
the controller. A button for changing direction is also needed to change the moving direction. Besides, users
may get hurt if they are not paying enough attention when operating it.

EREREEREREHF BT RTIRT — L7 REBEHIR(F - MBI E RIRENIREAR B EIRI TS
@ o tEh  MREAETRIEFHBETIE - ErgEg=(E -

° 2.p=
Innovation EU%ﬁ?ﬁfiﬁJ SN0 00000 L L0 L A L A A L L A o e,

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

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

@ The built-in power regeneration and brake system make it safe to
be used even on the ramp.

¢ LRBERBAENFHBNOFHF @ SEAEHEFHER
ERREEAEF R OHEIEE -

& ANTErEEFISFLUEMNI100XpBRTEHERERAVHET - | .
B S bR E R A (AR TS SR AR N33 - DUEH FHEE 88/ Adgekm L i
/BB - YR BEMERER  WEFHBBREALEEBEFH  Clectonic Power Assist Trolley System
SRR - BHFHERM

¢ AENESNBERMNERREFHEAEERIKR ETEREER -
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Key Impact EEEE?& W

@ The human-robot direct tactile interaction system can greatly reduce human effort in
moving heavy items.

@ It can help the workers to reduce the chances of getting musculoskeletal disorders and
occupational injuries.

@ The automatic brake system makes moving on the ramp more reliable and safe.
@ The speed is much faster than traditional approach though less effort is needed.
¢ NEEREBSRFEALUAKXNBROBEENRIAFNAE

¢ CALURDHE T ANREESSEMEE TH0ME -

¢ BEBAERRSEMNMN LEAREEEENLE -

& HREMBNEDL - BREHRELLERTIERRS -

Award 2BIB _mmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmnnny
Gold Medal in the 48" International Exhibition of Inventions of Geneva

F48EANRBIFRRREE

Research Completion TRIRRER
2024 2024

Applications FE A EEIs
Logistics and warehouse - MRMERE
Hotels - GBS

Hospitals - Efx

Patent Applications BFIREE

» US 17/885,900
+ CN 2022 1097 1259.5
* HK 3202 2057 424.0

+ US 17/885,900
* CN 2022 1097 1259.5
+ HK 3202 2057 424.0

Commercialisation opportunities Emitie
+ Technology licensing . byfhiEgsrE]
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Tele-Control Warehouse
Stackers Using 5G

FGEEEEIH

3

Overview Fsﬂ W

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

LSCMiig 58 ANIZEN@NAFB (G G) ML ERBRABFRIMMAIRBRES E - LURAHIIEE -

reRS
Problem addressed §8iRFB T ..mmmmmmmmmmmn

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

HSAMEBEENATHRANELSEMARE - @ | Cnolommnd
Ite - LSCMFIASGIRMHERE « ERILERVE RS - LIRESE
IEEtired| Z iRt = B M EEr LS 2 EREMTRIES Tele-Control Warehouse Stackers Using 5G
ZEM - GIINERNERE G RIENRIFERNEEMICE SGEIZEEEEMSE
ERAMGETTEEREMA

. .
Innovation EU%ﬁHﬂU Y

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

@ 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.

¢ BSCGRIMERNS BB FHER - BRIEMBEER(eMBB)  BEHRE (mMTOMES E 7] SaY RS iE
BA(URLLC)F458h - e BEEE X  MEESM I SEaY ST -

* T&Eﬁﬁ%ﬂ?ﬂﬁ%%ﬁEi@’l‘%iﬂlﬁﬁ%ﬁ?ﬁ’ﬁOO%@  IRMEE VLB BRI ARE R R _ ERRAVERFH
S FE o

& MRS ERM AR ERERS - RFEET ARSI TFEEIR(F -
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Key Impact IEEE?& W

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

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

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

¢ EERMANERIEHI SRS EEZETRNMITETT) - RSEFE -
& BEMERGAEL - BEEIAISEMER -
& BRI LEARERERER/IREELNM A TEZER - LS TEREMEREM -

Award i'EIE L

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

2021 EBHEREAE - RHISGEEEEHSE

Research Completion STRXERR E R
2021 2021

Applications fE &S
MRMEEEE
BmitdE

* Logistics & Warehouse management

Commercialisation opportunities

* Technology licensing o ReffiEesEE]
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Cost Competitive Motor
Driving System

BERRFBDNEREIFR

Overview Fgﬂ W

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

LSCMEIZE =5 BEMERBBRAR G » EIRBWAGVINEENSE - Azt B ERRF NaIE
ERED R
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Electric motors are the core of robot locomotion that power the main drive motors for forward and reverse
motions, as well as steering. In this project, a customised brushless motor driver is developed using phase
advancing technology.

BEEHERMABENZD - ©ATREEEMIEHES - LUFHATE - REBELIRERENF - EEB
FRER T MR(ERRTRGN - BT RIERERIEHEREIS

. 24=
Innovation EU%ﬁﬂiﬂ'ﬁJ LI IA000 0000005000005 04 100004 400004 300000 /00000004 400000 4000 004000 100000 000 14000 40 00 400 40000 0 00y 0 4y 00 000

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

@ 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.

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

& ERIBHERHERENEEERHMNEN - BIRBME T TRERAVERIEH AN - LT MIAMEEE - 40
THELE - fEHAIR -

¢ EREME T SBEERERER  EMREEERE - LIRS KRR - SEMRIESIA T —REAR
ERRARTRENSBER S INEE -

& LEHERENRER T BrEAY TARIRAT ) Bl - LUBREEMERI TIFEEE - MIRATRIMTB BN itz
HIREZAV RPN - 1L A] LUEREEINRAVBEMERFEEAA
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Key Impact B %38 commmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmnmmmmmmmnny
@ This AGV specific motor/driving system helps reduce costs

@ High accuracy

@ Easy to control

& AGVEHREH/BREIRN BN ERZA

& SHEEE

& ZhEME

Cost competitive motor driving system for
warehouse AGV

FERREEEEME « BERHF NI RH

Research Completion ST R
2022 2022

Applications fE A EEIS

Logistics & Warehouse management © MRMEEERE
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Heavy Duty Autonomous
Guided Vehicles

[Tl
[ILfy

GA=E R

Overview FSﬂ W

To keep pace with the rapid development of worldwide e-commerce, the industry relies on
advanced warehouse management systems to minimise the processing time and enhance
efficiency. The Heavy Duty Autonomous Guided Vehicle (AGV) developed by LSCM is suitable
for local warehouses, mini-stores, factories and mass retailing shops. The AGV is not only capable
of carrying goods of up to 1,000kg, but also handling stock-taking tasks during closing time.

fEEEHREFHEREOAEAHN  FRUEFEEEASNER - HEHEILAD RIEFTEARR
RIRABREEIEMEFRE - LSCMHRER BB EMMEE(AGV)ERRAEE « TR
ABETEE - ClR 7 AIUMGESE 10002 THIEY) - SRS THIRSE BEIETRET(F &
BFE] e

Problem addressed iR E mmmmmmmmmmmmmnnny

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

FiEE—EEBEATMEERAR EFaoBkE - UATRRMHE
ZIBERBHOEN - MEEERERABEBEMKMEETRSA —
B REEMMERAENZRE > Ao RIRIEHERIBETEMSE Heavy Duty Autonomous Guided Vehicles
R 2EfE o ERAEHEMBER (AGV)

Innovation BIiFLilG ..ommmmmmmmmmmmmmmmmmmmmmmmmnmmmmmmmmmmmmmmmmmmmmmnr
& AGV hardware:

< Self-balancing (with uneven floor compensation)

<> Fast battery swapping / auto-charging
©® AGV management software:

< 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 -
< BENFE RIRATTEAVARE H ERED)
O REREIREM/ HEFTTE
& AGVEIRE
O EREREERE  UROHHAER R ESBERTFEE
< RBRREERGRERETNEEAGVERREMNER T A
O BEREEARAERNETAGVERIMUE « AKRE - ZRNESHHEE
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Key Impact EEEEE%( W

@ Significantly save manpower and time as well as increase operational safety in daily

warehouse operations.

@ Increased utilisation in shelves storage space with dense shelves arrangement.

@ Provide 7 x 24 self-help cabinet access for mini-storage tenants with reserved time-slot for

storage and retrieval.

& BEZEMEANMESE - LIRS HEEERFNLEM -
¢ EEERENERIILIRESFRZEMNERE -
& BEFRFIEFRMEVUFAY/ B PR E Tx2489 B BIARTS -

Research Completion
2021

Applications
+ Logistics & Warehouse management
« Stores

» Storage

Patent Applications

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

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

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

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

Commercialisation opportunities
+ Technology licensing

Fe AR 5 S 42
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US 16/145,738 / CN 201811631932/
HK 18112532 / HK42020007684.2

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

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

US 16/229,032 / CN 201910221119.4 /
HK 18116437.7 / HK42020019421.5
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Robo-9 : Sensor Fusion Technologies for
the Visually Impaired

Robo-9 : BR[E A L&z
ERa3RE S F il

Overview FSﬂ W

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.

LSCMHf13§ 7 B R AU AVHERE A TR B RS R E M o S A B MEMMELLINEE - Al AERE
RIITERRIRIES] - B - EHARSEMEEEE (SLAM) Ziil] - BB ERRESEEIRIR
AE - mEhEREREEITEMELERER BV -
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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.

RfEA LI LTS @R T DR E - Fit - LSCMF3%E (8 B i A RER AV N iR BRI E RS ;M - LUELE
BARMHEERENAMNERIE - IBHAREATHEEER -
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@ It consists of vision module for object detection, obstacle
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.

& HWARBEANYRERR  BE - IREARE YRR ER ARy
R B AR o

& HWMABMBEDER | FAIFKE - FRAYANEE GBS KR
B WRAFREHRDS > BHEE - @A ETMFELEFE
% o MEERNAEBRINE T TRMNERS - BECAEEEHE
R -
& SMEMINEERHSITIES - BERRITENRERE B/ -
LEINBER B S RTRFE L -

Robo-9 : Sensor Fusion Technologies
for the Visually Impaired

Robo-9: &t ke A Lz a0 E Rz & #ill
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Key Impact EEEEE%( W

@ 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.

& EREBAREN S ERMETHITHE) © IBHIZIREMEN -
& EBAREATERESR - HEMMS AR

Award ;JEIH VLI YI/ L0004 00504 0000005004000 005 44000 0000005 0000004 100000 04 0000 4000 00 20 0 00 00 4 0 00 40 40000 000 0

Bronze medal at Special Edition 2022 Invention Geneva Evaluation Days

2022F H R BRR 25 PR R4

Research Completion
2023

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

Fe AR RS 7
2023

& R &5 iR
RifE AN TRETTERES
HFIHER
- US 17/099,887 / CN 2020 1148 9531.3

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

RN A

Overview Fgﬁ W

This technology developed by LSCM aims to provide automatic and reliable delivery services.
The delivery robot was built with advanced software and hardware infrastructure, which enables
the Deliverbot to operate in complex and dynamic environments.

1& fEFRLSCMEf 35 Y3 1lT 5 £ 12 (H B 2h B R SE AV AR TS » EE LS ERVER (F MIBR (B RE SR E 12
BREEEBA - AR RMMNIEIREPITE

re RS
Problem addressed 82iRTTZ L ummmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmnr

The delivery robot helps to reduce the demand for manpower in offices and shops, etc., and enhance the
operational efficiency.

EEEM AR AZERBEFREAFER » TIRSEFRE

. ,248=
Innovation EU%ﬁﬁfiﬁI Y

@ Deliverbot navigates via simultaneous localisation and mapping (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.

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

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

& EEEM AR AR EEMLSCMI 2580 RE 2 B IR EIERE - EBFERFENL
ERAMEEE (SLAM) ETEM @ EZBEIRTE AT H RN T mis el
MIRIRFERRIE -

¢ FERREENSHEEZESNERE @ UEAKRDBIFENERIBIZETIIMN -

B5h - BRI & R EAN BB AR RIIRAIER - T
& EABERNBNABERS FEE P ICHRRIE - E——
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Key |mpact 35;52%( SHVIAVIVI0 000000000404 20 002020 1000000000000 005 20 20 0 0 0 00 40000004000 00 000 0000000007
@ Ease the shortage of resources and manpower
@ Improve productivity and efficiency

@ Help tackle the challenges of coordinating with a team of robots and performing point-to-
point navigation in dynamic and complex environments such as airport and warehouse

¢ FREERMANFERAREE
¢ BEEEDMIEHR

& BENERREIEH A B EITHH - URRREKSNEESHEREHIRIEPRITRE R
BAAIPEE

Award &I mmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmnnnss
Silver Medal in the Special Edition 2021 Inventions Geneva Evaluation Days

2021 FHA R EFR3EAAR iR EE

Research Completion ST (R
2021 2021

Applications % A B RS

+ Logistics & Warehouse Management © RNMEEEE
Office automation - WABENL

Commercialisation opportunities Em{tE
+ Technology licensing o BRARAERT ]
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Robotic Material Preparation Device for
Product Conformity Assessements

BRRmERENME E AR AKE

Overview Fgﬂ W

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.

WHARBEBRANENEER « KER/MH - ARMEFERNESE - LUETLEREME R
TE o RERRIEFRERG » ARk « RS

Problem addressed B8RRI .ommmmmmmmmpmmur

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

ERIMEEHRFER IR S S ERRENERBENE — e

BEZAEE - (BELRFASHESHEENTEERA - @y Robotc Materal Preparation Device

PR A 2 R A EhR S A L B ST O - Using Tactile and Visual Guidance
LI B AR B8 5| AR R A

. 4=
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@ Thisrobotic device is comprised of tactile and visual guidance. An ionised air blower and a sample collection
tank in the device are designed to avoid cross-contamination. In addition to the design, there is a novel
high-speed milling cutter function to remove samples from the surface of selected items effectively.

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

& HEBAKEZLBEBNREIRES|8 - & T RBZIN5R - WREFRE T SEEFIEMSMERUER -
LESh - AR T —EFF B SR DB - W MA R ATEEIE B ARE _ E ZEUEA -

& M ARBEZRNERLEM AT EMRBSCSHHET - RIEAR -
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Key Impact B %38 commmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmnmmmmmmmnny
@ Increase the efficiency of product conformity assessment

@ Reduce human errors during the process

¢ REEMRIETERIZIER

& BRI AN R EHER

Research Completion ST (R
2019 2019

Applications fER&ERS
Product and quality testing - ERKREEERA

Commercialisation opportunities EmibiE
» Technology licensing o ReffiEsAEsEE]
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Smart Service Robot

EREARTFEHAMA

Overview %ﬂ W

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

LSCMHEf 2 T BRI EE « RITMEERSAIRBEMANREERN - EFEESA - EMNE
B E M FHAl
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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.

AOITEFBRETHRATET AR EHRELT EEFRHTEEM LB IE - MARRIARISHEMA
FAT UGB TAE A B RIS E T (F » BlaNfE 2B RGN I TEERET(F -
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@ TheSmartService Robotcan navigate and avoid obstaclesinindoorenvironment.
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.

@ 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.

& EETEERBEBA R LUEZEARIE N ETEMMEERERY - SLAMAIRGBIR
E*E#Eﬁ‘é%@ﬂﬂﬂ%éﬂﬁ%ﬁ@iﬁﬂ’ﬂiﬁ - E5| S ARE B SRR EITELEE
eyt o
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Smart Service Robot

HHEAR IS A
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Key Impact EEEE?& W

@ lts built-in functions of self-navigation and different interactive applications can cater for
the needs of various sectors.

¢ REEHEMM TR EZEINRENRFEWMA - BEME ZTTENTXK

Research Completion TRIRRFER
2019 2019

Applications FE A EEis
Elderly homes, Estate management, Shopping mall - RERE - BNEE 5%

Commercialisation opportunities Emtie
+ Technology licensing . FeffiEsgEsrE]
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Smart Lifter
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Overview %ﬂ W

LSCM'’s Smart Lifter is a lifter/transporter that can perform object handling tasks remotely
through human-machine cooperation. It combines the functions of forklifts and cranes while its
size is smaller than either of the machines. With additional sensors, such as force sensors, the
operational efficiency can be enhanced.

LSCMFI R B AR B 2 —E TR MRS EHHE - BB AMRELEESRHTIE -
;BE’\JE';%EE’E/J\ EfEA T RERBEMINEE - AR N1ETRRBES (00 ERER) FiES
RIERIK o
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Most of the local warehouses are small and crowded. LSCM'’s smart lifter/transporter is designed for
conventional warehouses in Hong Kong. It can carry out delegated and fine-manipulative tasks. In addition,
it can be modified and changed to a stratified (or personalised) lifter for elderly care.

—Rx At e EE AR/ IR - MLSCMAYE BEL B/ SE ks S B A BEREEMERETHY - ©MERHAT
REMEHR T - ERTLR SRR EA N R EEIERNIE S -
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@ An adjustable level controller to provide additional supporting
force for object manipulation/handling.

@ The lifter is tailored 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.

& AR S EETRE AR IR MR SRR E R IR
¢ THEEHAREAREEEMEMNSERIRIEHTHE - M
RE A ERENEENTNER o Smart Lifter / Transporter for Object

¢ BREBWEE—EFOEARRERTRQELEHNE) ey oo Confined Space
REZET R ARAEE M - EAEEIRIBAE REE B/ Edatias
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Key Impact EEEE?& W

@ Help workers to handle various objects safely and easily.

@ Able to changed into a stratified lifter for elderly care.

¢ BB TIEAN B LS RIS RIELEYT

& TR AEANREEENARS

Research Completion
2019

Applications
+ Transfer heavy items in warehouses
+ Transfer elderly people in elderly homes

Patent Applications
US 17/098,188
+ CN 2021 1013 8900.2

Commercialisation opportunities
» Technology licensing

SRR 42
2019

& FASEHR
- ERBHEEY
- EREGEABHES

HFIREE
- US 17/098,188
- CN 20211013 8900.2

EmcE
. Rl
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Physical Sensory Systems for
Human-Robot Collaborative Tasks

A ERR AR B R

Overview Fsﬂ W

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.

ERLEHMIEBABARAER - ETHH BT ERNEM AT EERES - LI R
NETEERSNRE -

Problem addressed 8RB E mmmmmmmn

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

ERREUNERHMANEBRASAER - Ui #

WE R AL REHFNRES » LB R ERE SR
BE - BV ALEIN EREMBTHAERSE €
A LRREMMA L - DR REREMEMATEET i}

HEISHZRE o IR A R (B RRHE

Physical Sensory Systems for Human-Robot

o 2.4p=
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@ 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

& ARGHBERRIEMATRERR
& RRSEEEEE FHE AR ERA S AN FE A RZC
& WA MWAKLE - BMARE - ARG (HROZEHZRAEIEEA M AR M2 2 M
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Key Impact IEEE?& W

@ The robot whisker sensors aim to detect/sense the presence of humans or objects within
the proximity range.

S3190TONHO31L SJ11090H

@ 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.

& WA SRR R AN IR/ BRI A A BARE

& BRI AR EERRET - BRANERENS/ES -

¢ tLIEE S FIADVSHREHN S EEBEUE MK EUEFE AL - LIFHBERRE -
EEIEEEREEE OLETEXRIF BB M FERHR -

& ERMAER SRR D B T RAEEES - UEM SR IERAVEM - ARSI E
REAR RO REMBCHETT R - TS M A AT IE TR REEGE S - B - EREfbET
FEAFRERERE - EEEMAET SRR tREEZ AN -
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Research Completion ST (R
2018 2018

Applications fE A EEIS
- ERR AR EEHRIRER R

Em{elE
- RATRAERT A

Physical Sensory Systems for Human-Robot

Collaborative Tasks

Commercialisation opportunities
* Technology licensing
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Smart Robot Hand and
Eye Co-ordination Enabling Technologies
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Overview Fsﬂ W

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

LSCMEXETRY S IERAG B AL HI R - LURBEEREWME - AIEAZIEAKWE £ - RIEEEw
EARRRAR ~ BB ~ RTAEREBEERIDH -
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Repetitive tasks often cause strain injury, and are time-consuming. Service robots can be deployed to perform
repetitive tasks, e.g. label affixing on baggages, to reduce workers' repetitive strain injury and save the time
required to complete the tasks.

BEEMTIAHERSSTIASESE - MARNR - MARFEMARI R LUKBAFETERMEIF - AR AEHE
HR17ZE LREERS - TMEEERD TARSIE - TREERI &R -
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@ The RGB-D vision system sends shape, size and surface information of the baggage to the pneumatic

end-effector for the label affixing tasks. The 3D model and RGB image are passed to a machine learning
algorithm to segment the objects in the scene.

@ 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-DiBRHAFITEHMM « R MREREIERY
B AR REBARGHITRS - ETIRERRS o W
SR EHAFILENIIAIDEEMRGBE G ETT
S (EMENES BRI E -

¢ EXRERITREAZIMGE - WILTHERBIEMH
% RERSEEAFESEMARDKEEA - {EM
EITFE LR ESHEEENUE -

¢ BRREHITREREZRR @ ERSRBNASR

PIRERE - RREHFENFBEREANTTIE M e e
ZERIESHSREIEITE L - SRR e e i
Technologies for e-Commerce Warehouse Management

FERANEFBEaEZE B FRGBEMEELRM
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Key Impact IEEE?& W

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

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

& BRBFEBATLREAT - ETRMEENEEMTF  BOTAREE -
¢ ERMERFEBRMES HKIA) BT - LMEEEEMNIRREPEM -

Research Completion SRR (R
2018 2018

Applications & R &ERS
Luggage label affixing - EREEITZIZE

Commercialisation opportunities ﬁﬁﬂf%g
+ Technology licensing .« BilgiRiEsT ]

S3190TONHO31L SJ11090H

B>

70



Follow-me robot

BEIFE T A

Overview FSﬂ W

LSCM develops a follow-me robot with platooning technology to alleviate the workload of
warehouse operators and ehnance the overall logistics efficiency.

LSCMB 38 A B SR ITER R AMAVRE T A - LUBESEFF BT E - WIRA ERAVIMRLE -
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With the booming of e-commerce in recent years, 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 warehouse. And the platooning
technology enables the robot to increase capacity instantly
without any need of infrastructure modification. This is more
cost-effective for small-sized enterprises.

feE I FEFRBAENRE  SEAGEFHEERITAVHE, - &8
Bl T EHAE  BEL TEENER > SEENMRL
EES R - TIFEEM - MEEITHM AT LUGEIEFERES
¥ > MERFEMPIEERERITE ° FIRRITER R MIRIRE S etk A BNBF
;%;gﬁiﬁ% ' BTSRRI NE - Hr/ B RAEREERAE

Follow-me robot

BERETITHMA

. 44e=
Innovation EU*ﬁ?ﬁﬁﬁJ W L L L
@ Using Ultra-wide Band and vision technologies for personal tracking and platooning

@ Automatic collision avoidance
¢ (FEREEENRBREMETEALRREF SRR TEE
¢ BFf51EALE
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Key Impact B %38 commmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmnmmmmmmmnny
@ Enhance warehouse efficiency and productivity

@ Reduce workers' strain and workload

@ Help operator to transfer bulky and heavy items

¢ BAEENERNEEN

¢ HETARNBAOMIEE

& BENRFEMEEY

Research Completion ST (R
2022 2022

Applications & A SERS

+ Logistics < MR
E-commerce centres - BFEHEPRDO

+ Traditional warehouses - EREE
Factories - IR

Commercialisation opportunities EmiciE
+ Technology licensing o BRARAERT ]
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3D LiDAR Technology for
In-Bed Monitoring Applications

In PRATER I E 3D S 2 Rl EE 15 R 2& il

Overview Fsﬂ W

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 ¥R a9 =#E (3D) St 2 AIEE(F % ﬁ%(LIDAR) FMAERARYA TEHE (Al iy - AR IKAER
Al - FlanE sl ~ EME TR Rl
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LSCM has developed 3D LIDAR and related Al technologies for In-Bed monitoring applications. The
technologies can be utilised to estimate client’s postures and detect abnormal conditions. Object monitoring
and detection nowadays mainly rely on Red-Green-Blue (RGB) cameras. Captured images are processed to
extractobjects' location, movement, and status. Nevertheless, RGB cameras are sensitive to ambient conditions
and/or lack of 3D spatial information. Instead, the technologies LSCM developed provide centimetre-level
3D spatial information under different ambient conditions and a higher degree of freedom of computer
processing. Together with advanced Al algorithms, clients' posture, location, movement direction and speed
can then be analysed and extracted accurately, which provides real-time information for the caregivers.

LSCMAF3% Y FE RS RREAIRI3D LIDARMIABRAAIKAM © B LRl Rl b E A BRI LB WAAR T TN - I
iEF'ﬁ AOBTRIRNAS AT - ERAKSEAT#%EE (RGB) ABM R IR BEIRIENS - LUREVERZRIUE « EHERIAREE

SR > RGBAEMEHIIRIBBUR: - RIBFERS 3D BN o MLSCMBF SR A RIAVIRIE T MR HE K #RAY3D
ERENMAE B ENEE - FAOEMAREE - 7R AAIZIER EWES « AE - BEH AR
B REEABRHEERMNEREMN -

° 4=
Innovation EU%ﬁ?ﬁﬁﬁJ LJHVILL 1000000050400 00004 140050900000 000000005 /04000000 04 000400000 00 00004 1004 000000 0 10000000 00 0 10 0 400 0 00000
@ A hardware system to extract centi-metre-level 3D spatial information. B’

@ Signal processing techniques to extract clients’ location, movement, and
status information.

@ Al methods to detect the clients’ posture and condition.

@ Sensor and Al technologies to detect the conditions of the bed and other
furniture conditions.

@ Real-time information for caregivers’ immediate action.

@ Clients’ data will be analysed to generate their own profile and daily activity
level, this can be a useful health indicator.

& RHVEXKIRIDZEEEN S AVRE R ©

& REVARMUEBENFGNE AV SRRIERA;M -

¢ WARRZZMARNATERETE

& AR M E MR BARCK AR RS A TERERAM -
& ERFSAIEEE A S AR TE ©

& DTARVEELIEET PR E A BYEEERA B 2IEEIKT - fFA—EEAR
fRER$EIE o

Real-Time In-bed
Posture, Movement and
Spatial Analysis

{#EF3D LIDAREITERFIK
AREL  BIMEFNZEE DT
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Key Impact EEm%
@ A privacy-protected in-bed monitoring system
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@ Insensitive to the ambient conditions.
@ Real-time status update for caretakers’ immediate action and efficient management.

@ Other than hospitals and elderly homes, the technologies can also be applied to elderly
people living alone. This aligns with the HKSAR “Ageing-in-Place” Scheme.

@ Cloud storage and analysis possible.

@ 5G communication possible for reliable monitoring.

¢ SHURERNRAEERA

& HIRIB IR -

¢ AEEANSRMUERHKERL - BEIMbPIETEBXAIBIRFTEIREIE o

* é%gﬁﬂ;g{ﬂi%ﬁﬁﬁé‘%ﬁ% RERE  BEANBERE  KEEFBEREIUAN "E
KLZZ 155 °

& TIEEIRRETFAM -

& FI{EASGIEERFMA] SEAVE R -

Research Completion ST (R
2023 2023

Appllcatlons fE FREEIS
In-bed monitoring for hospitals and BRAMEERESNWRAER

elderly homes - BERE®IERG
Monitoring system for the elderly people . {RERFEFER
ZININILLES

living alone
+ Consumer health-care applications Batidse

Commercialisation opportunities - BfiAERT
+ Technology licensing
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Tele-Practice Platform System

=z BRI TFaRR

Overview Fsﬂ W

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 AR5 R 2R B R feF il - PI LU ERAIMRER B NS - AT RAERTE
BERAIRSE=RMH— RS TS -
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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
delivering the rehabilitation services for the people in need.

ORI ORAFEEBRRAMEFRN - FRSBARESEIFTEREERY - ESETERRETE
RUERTERRIFHIERS « FFEFERENARETEIEEANGF - B AREEFRVERIHART -

Innovation BI¥R¥LIT cmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmnmmmmmmonny

@ The tele-practice platform system is a cloud-based system.
Different system users can access the system through the
secured web portal. It is designed to support different kinds
of tele-practice solution devices with services available in the
market.

Tele-practice Platform System - Core Functions

@ The loT platform infrastructure for Tele-practice Applications is
able to provide secured centralised user account management
service fordifferentuserauthentication, 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.

& ERERIIMTESE—ESWRE - TRMAFAIUEARE
AP FHEEIR RAER - EXETIS ETRMEEAERERI
#RBRF5 75 Z=AVRR B ©

& EEHET & B IEE A TR FREHPRIRSE :;‘
BRSD8E - BIRRENBUSRIERTS - HRENEAEH

Tele-Practice Platform System - Service Offered

HEREABHLREE AERHAESIRE -

¢ FERESTRMENEGREHE R - HEARMARF
M E AV EMEAR o

Tele-practice Platform System

ERRERIITE SRR
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@ Service users can receive care services
remotely, which is more accessible and
convenient than face-to-face care services.

@ Connecting different tele-practice service
providers for the delivery of rehabilitation
services.

@ Provision of services without geographical
boundary

& BRFIFERE R LUBSRTEEIEMS - thEKE
RUEIEARTE B A R HE
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Tele-practice
Platform Service
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Rehabilitation % = ey
therapy f

R\
Cognitive therapy
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Bronze medal at Special Edition 2022 Invention Geneva Evaluation Days

2022F AN R BIRR 25 PR R 4%

Research Completion
2024

Applications
+ A collaborative platform for different service
providers to deliver their tele-practice
services for service users

Commercialisation opportunities

» Technology licensing

TR ER

2024
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"StayHomeSafe” Home
Quarantine Support Solution

'BRnE . XERERR

Overview FSﬂ W

"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.

"ERHE ) CEFFERESRAXEEFAR BRI AR 201 9B RRERME a5 FIRE

R

Problem addressed ﬁgi*ﬁi W

The Hong Kong SAR Government implemented the home quarantine
arrangement and the relevant departments need to ensure the
quarantined person's presence in the designated quarantine premises.
By installing a tracking device in the premises and pairing it with an
e-wristband worn by the quarantined person, the system monitors
the tracking device remotely on the received signals emitted from the
e-wristband. If there are any abnormalities, the system will send out
alerts.

FEEBRIUTHITRERERER - HERAIEREREA LS EINE
ERREME - RMEATEREMIRIEEMES - WEHBEAL
BB FFIR - FIAEHEEREFFRIHAE - BT 2IEME
Al o AMTARERMERER - RIS BHER -

"StayHomeSafe” Home Quarantine
Support Solution

X EEAREWEREN TERHE,
EFFERETRMR
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Innovation EU*ﬁﬁﬁﬁJ Y

@ 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.

¢ ETFEMNRBALNREETFHER - RATIMARN - FR-BRESWER - FFRRGIHENE -
¢ HRAABRTLEAEHFREERBEEEFFREREARY  EFWEALTIORE - EHRERBR

BY - RiGEE @AM - LUEHEETE -
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Key ImpaCt Igﬁzﬂl W
@ Support the on-going anti-COVID-19 work in Hong Kong
& FHEZEEAER2019BANRSRAIRLZE LIE

Award ﬁlﬁ I ITLL 100051000009 000 0400000 2000504 4 V0000040400000 20005 24 0 40000 004 0000 00 0000 24 10000 1000 00 00 000 00 0 000 0000
Gold Medal in the Special Edition 2021 Inventions Geneva Evaluation Days

Merit Awards in Inclusion category (General) and Technology category (loT) 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 FHARBIRRSRE — 28

2020-21 Fiz KE A Fodaff R A %R — it HRAARR (—iv) BRIERBIARR (i) BRE
2021 EELEEBHAE - RHREREEFFERET R

2020 F HUE RIFT IS 77 358 — A HH B B B BE AIAE I 228

Research Completion ST (R
2021 2021

Applications % A B RS

+ Tamper detection electronic wristbands for hospitals - BEYFRUBAMNER > W
* Information exchange and tracking IFE TR

+  Workflow integration and monitoring for operation - BB

S - BIRAESTEREERRE
Patent Applications

. US 16/791,092 SRS

« CN 20191022 8114.4 + US 16/791,092
« HK 32020002776.3 « CN 2019 1022 8114.4
HK 32020002776.3

Commercialisation opportunities -
» Technology licensing EmibiE
TR A]
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Ultra-Wideband Activity Level
Monitoring System

EE R A B

Overview %ﬂ W

This monitoring system measures the activity levels of the elderly and detect any abnormal
conditions by using state-of-the-art ultra-wideband (UWB) and signal processing technologies.

LB AR B & A R ERBER (UWB) MG SR RIERMLUAIE REMEEREE - WigilE
BEBERMR

Problem addressed §8iRF R .ommmmmmmmmny

The elderly service Industry has been in need of novel
technologies to reduce the demand for manpower and
resources to cope with the ageing population. This project
utilises UWB technologies to provide a non-contact and no-
image monitoring solution to measure the elderly's activity
levels in elderly centres, which helps the caregivers to

no activity for 18 s

Zone 1

enhance work efficiency.

EERELR—EETEHFRMLRERAOZ LMLy Yltra-Wideband Activity Monitoring System
ANFEBER - tBEFAUWBRMIEEZRDIEMIEg  for Solitary Elderly

B REEGEES TERREE NN - iR EIEASIE FEREEARIEERES Z8%A
BTIENR -
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@ Utilising UWB technology to detect respiration rate and other activities in
order to provide mm-level spatial and movement analysis.

& FIRUWBE g RINFIR R A E AtiEE) - LURMERIRZEAEEI DR -
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@ Provide real-time feedbacks on respiration rate and bed occupancy detection to help
caregivers provide efficient remote care service for the elderly.

& RHITIRSARMKRAARRIR BN EE - EENREIE A B ARERHSHRERTERT -

Award 3BIB mmmmmmmmmmmmmmmmnmmmmmmmmmmmmmmmmmmmnnnnss
Gold Medal at the 46th International Exhibition of Inventions Geneva in 2018
2018F 46/ 5 HA RLBIFRSERRRE £

Research Completion TRIRRFH
2017 2017

Applications fE &S
* Respiration rate detection IR ERAA
+ Bed occupancy detection © IRMZ{ERA

Commercialisation opportunities EmiciE
» Technology licensing .« BRARAERT ]
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RFID Blind Cane
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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.

LIEE BB RESME  ERGRHER R (RFID) iR A L FARHFRFIDIRE - AiflE
ALTEHEEEREM -

PrOblem addressed ﬁg;;&ﬁ% i

In Hong Kong, the visually impaired encounters various difficulties when travelling indoor and outdoor. With
RFID technology and audio-based navigation, the Blind Cane Navigation System provides guidance to the
visually impaired and leads them to their destination with the shortest route.
E#EA  BREATEREEANRIMTERIENRSEE - LSCMIFSERREA T FARH - BREREIA
AR MR BMAES AIREA RIS - HEMPIURRERGITZ B -

° 45=
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An RFID-based blind cane

@ RFID tags with various form factors to provide navigation landmarks:

<> Under tactile pavement
< Embedded in metal-chassis guiding strip
@ Cloud platform for blind-guiding site map management
@ Navigation mobile app with two operation modes:
< Free walking mode
<> Target destination mode
EHRFIDEIIREA T F4Y
¢ EEFEINERS HIRFIDIZE LUR B M HhiZ
O EEEERE T
O mAZBEREEE
¢ EA5I i EEEETS
¢ EEmERFERIANSHMTEIERRER
<O BHESITER F
O BEBREN
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@ Enable visually impaired users to navigate in unfamiliar
city areas without the need to memorise the routes in

@ Provide immediate and updated information about the
routes in advance (e.g. closure / blockage) to avoid

¢ BRBEATETABNTEEM  <HMAEFRELE

advance.

danger.

ERAR

- =

RFID Blind Cane and RFID Tags

& FELIREBRARABIRS A EH A (BI20RAPI/FAEE) - for Navigation

LUkt g e b

Research Completion
2017

Applications

Navigation assistance for the visually impaired

Patent Applications

US 15/537,535/ CN 2014 8008 3737.2/
HK 18104124.1 / EP 14908247.1/

KR 2017-7017137 / AU 2014 414586/
SG 11201705047T / UK 3233015 /

DE 60 2014 066 874.4 / FR 3233015

Commercialisation opportunities

Technology licensing

ERGTRABIREA L F R

Fe AR S 43

2017

& RSB

« RiREATRHEMIFE

HFIREE

» US 15/537,535/ CN 2014 8008 3737.2/
HK 18104124.1 / EP 14908247.1/
KR 2017-7017137 / AU 2014 414586/
SG 11201705047T / UK 3233015 /
DE 60 2014 066 874.4 / FR 3233015

EmitHlE
R 7]

3DIA43S ALINNININOD 8 HOFLNOYID

82



Service Logging and
Information Kiosk System

ARFSRCIZ S EMEAR %

Overview Fsﬂ W

The project develops the service logging and information kiosk software system which provides
assisting functions to elderly service professionals as well as provides useful information to the
elderly members in elderly homes, district centres and rehabilitation centres.

LIAE SEMEERF LR REN TR RG> AREEFEEZASRHERE  WARERS
wEAROMERPONREREERNEST -
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Nowadays, the demand for elderly service professionals in elderly homes, district centres and rehabilitation
centres is high. Besides the basic care and rehabilitation services provided to the elderly, the elderly service
professionals also need to perform a lot of paperwork every day. The public also expects the service providers
to take care of the elderly in other areas, such as providing useful information to the elderly, as well as 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.

ey - RERS  tBPOMERBPOUNEESEAESBRSNEK ° R T ARBIRHEAIEENERR
Bob > BEEEANEBREFBEREAENEL(F - ARTHZRBREEFTHMAEITEREZIRE » 40
AREEBRMEANEN  UKEREET -LEBART - UMStPINEIEEED - BT REEEEZASHT
{F8 > AIEAMEM LR - LRI REITE © flalsREEEMEIREEE - MRFLRAENE
ARARRI A B L P RBIR A T BERTTE -

° 45=
Innovation E'J%ﬁﬁﬂ'ﬁl Y
@ Al-assisted group photo browsing based on facial recognition

@ Chatbot-enabled interactive enquiry for available services and information:
< Meal of the day <> Weather
<> Activities announcement <> Notice / memo
<> Training videos

@ RFID-based activities signing-up

@ Auto in-range connection for vital sign measuring equipment

& E ARSERAAEN S RRBIEE

& EIXHEMA LS - EHAARBAESR

O BHEE O XE
O BAEMAE & BN/ RS
& EAlInRSR

& ERRFIDAYEENEEMM
& EEEHEN BB aREEAI R
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Key Impact IEEE?Q LIRSS/ 0009000005 1900500004040 000 05 04 100000404 000000 4 100000/ 9000 00 00 1000004000 000000

@ Reduce the workload of elderly service professionals in their daily routine paperwork so
that they can concentrate on providing other care / rehabilitation services for the elderly.

@ Provide Self-service functions to elderly members, help to maintain their self-reliance
ability, enhance their self-esteem, and help them adapt to technology.

¢ HEEEASNEEXELFE - FUFITLUE IR HtREER/ERRT
¢ HRERHBBRT - HEIMFIRIFEEES - RSB EDS - BEMbFIERERE -

Measure Record Data Input

Measure and
data capture, all
combined into
one single step

Research Completion
2021

Applications

Service Logging and Information Kiosk
System for Elderly homes / district centres /
rehabilitation centres

Commercialisation opportunities
» Technology licensing

Service Logging and Information Kiosk
System for Elderly Homes, District
Centres and Rehabilitation Centres

BRFF LR BN EARIR

ST AR 3 42
2021

& RSEiR
- REZEERE/HERD/ER
FRDEAT RIS SR AR AN

EmieeE
- PATRHERT A
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Infrared Thermal Sensing Safety Alert System

ALIMRFREERIE E AR

Overview FSﬂ W

This Infrared Thermal Sensing Safety Alert System is a privacy preserving system designed for
monitoring an individual’s safety in a private space. It analyses the real-time thermal data of the
private space to determine whether the individual needs support from their caregivers.

EEFIIMRAERER AR E —ASERELBNLEZET R

MERREELTREEAEHE -

Problem addressed 88iRFT R mmmmmmmmmmmmmmmmmnry

Falling or fainting in bathroom is common accident 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
postponed.

RETAZTHESEEEERNEI  EFERASEERAFLAARZ
- BEBINMREERSE  ERKIRILE

. 424k=
Innovation EU%ﬁHﬁﬁJ SIS HY LS00 00004 1000000500000 10 000 S0 0000000 00000 000/

@ This low-cost thermal sensing technology can help detect and
analyse human movement. When body movement is not detected
for a period of time, an alarm will alert the caregivers that the person
being looked after may be in danger.

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

EEEA AR BEEBERM - ] LURBI AR 24T ABETSED - B—
ExRS AR A A ZI NS E0RT - ISR > BAEEABHR
BER AR RN ERER -
¢ Efiﬁl&%ﬂ\  EREEGERNRERRREAUNLAZERNAL
=E
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Infrared Thermal Sensing Safety
Alert System for the Elderly

BRANREOIIINGHEEREERAR

Key ImpaCt EEEE?Q W
@ Enhance the work efficiency of the elderly home and the arrangement of manpower

¢ BARBRSNMERERVEZHAFIIE

Award aEIE A e
Gold Medal at the 47t International Exhibition of Inventions Geneva in 2019

Silver Medal at the 1%t Asia Exhibition of Inventions Hong Kong in 2018

2019FE47E BN L BFR AR E R

2018FE—/EiMNEMRE S — &8 RiE

Research Completion TRIRRFR
2017 2017

Applications fE &S
+ Elderly homes or elderly centres - REBRSFHRERD

Patent Applications HFIERGS

- US 16/234,693 - US 16/234,693

- CN 2018 1162 3707 - CN 2018 1162 3707
- HK 181138673 - HK 18113867.3

Commercialisation opportunities Emite
 Technology licensing o BRARAERT ]
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RFID-Tagged Vest & Gate Door System

AR S SRR AN F 0 A R P

S

Overview Fsﬂ W

RFID technologies can safeguard the elderly from accidental wandering. RFID signals from
tagged vests can be detected by the installed antenna, if an elderly person wearing the RFID-
tagged vest leaves the elderly home or elderly centre without permission, the system will alert
the monitoring staff by issuing an alert, so that they can take immediate actions.

REID&A A B IE REBIMESR - AEEIRESEHR (RFID) BE S/ AT LIEB KRR ZIRFIDER
i MMRFEANERFIDEEE ONREEBMARERZEREEP L  AMERHERENET
AB - LUEIS BNFERERITED -

Problem addressed iR E mmmmmmmmmn

. e
Advocated and supported by Tung Wah Group of U : A
Hospitals - Wong Cho Tong District Elderly Community S % :

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 centre. onss rracker

The elderly wearing the vests with the built-in RFID tags Q 3
will be detected automatically in case they wander away
from the premises without permission.

=8

LERFIDER RS Z=ESRE = EiE Xt BRFHOMX EEEETD ke e
FRAERA - BB R R L e B E RS AT AY1E Dbase e 6 serice Lot use 1D
M e

Z L NERFIDESBIENEEZEENRELGIEHRS » &  RFID technologies to safeguard the elderly from
IBABRLEBHE - WiRMf=RmE - accidental wandering

AN REERAVERSTRHERM

Innovation BUSA¥ET mmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmny
@ 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

& BEZER  EERZEANRERERS

¢ EHERETMEINEHA—IERRTTE

¢ RGBS ER - EIEABRFERZMHENE
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Key Impact EEEEE? LIRSS/ 0009000005 1900500004040 000 05 04 100000404 000000 4 100000/ 9000 00 00 1000004000 000000

@ Automate operations to enhance workplace efficiency and productivity to minimise
operating cost

@ Optimise the value of internal costs and free up resources that could be put towards
improving elderly services

@ The elderly wearing the vests with built-in RFID tags will be detected automatically in case
they wander away from the elderly homes or elderly centres without permission.

@ Provide better care services and secure the safety of the elderly

¢ EBBEELIRE - B LIBEMIEREED » EMAKRHFEELE KA
& BILREANEE - WA RANSIERERBNER

¢ AR FERNERFDEBE CLERRERSHREDONESE
¢ HRERHEFIRBANRZERE

Research Completion TRIRRFH
2013 2013

Applications fE &S
Elderly homes or elderly centres - REBRSFHRERD

Commercialisation opportunities Bmicids
+ Technology licensing . BitisEsr
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GPS Tracking Technologies

FERERIIE HERfiT

Overview Fsﬂ W

The elderly who suffers from dementia or other forms of memory-related problems may get lost
easily during outing activities. The GPS tracking technology can help find the missing persons.

BEMRLESHEAMRASIENHRAMBNREE FINIERFEMERA HEKX - TGPSEHHMIRIA]
DB SHELERAL

33
Problem addressed ﬁ*l*ﬁﬁ SIQHA W05 0000500005 00005 19005 00000000 0000 L0000 004000000 0000 S0y 10 s ity 1 it 400 00 0000

While we encourage the elderly to participate in
outdoor activities, we are often worried about their
safety as they may wander away from the caregivers.

In this solution, each elderly person will wear a vest Solution Overview

embedded with a tracker during outing activities. So, & GPS Tracker Embedded Vest
the location information of the tracker will be sent to the A - o 2

server. The operators in the service centre can define | = =

Internet Geo Data
‘. .

the geo-fencing zone. If a tracker is outside the zone,
alerts will be generated.

HEABMIBEI R E2MFINEE) - BRFITTEOMIFIRY
L& FIIRREEEER - BEBAERLES  BUR
FEEINEENG > EFE—HRETERRIHED -
BV EN S S HEEFMRE - MRBHONWEE

.. Back Office Monitaring

A LU et IR E MR MR EBHBRERELMIN F 5pg Tracking Technologies
&= 2% HH ER o
TR IR AU

. 4=
Innovation E“%ﬁ?ﬁﬁﬁ] SV IA000 0000005004005 04 /00000 100004 400000 100000005 100000 4000 000000 05000 000 104000 0 00 00 00 00 00y 0 4y 00 0000

@ 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.

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

& EEiB8aIGPSEEMRMAINIRIE - BARUER I B REE L o 121 BIRr] LUEA R KEAE
BIREBNE -

¢ EAEMEHRRRNE OHBEREP OEETFINGEN - ERXUEAIRENNVE -
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Key Impact IEEE?& LIRSS/ 0009000005 1900500004040 000 05 04 100000404 000000 4 100000/ 9000 00 00 1000004000 000000

@ Enable the elderly and their caregivers to enjoy life and work independently but remain
connected in the event of emergency

@ Help prevent wandering while promoting autonomy and freedom of the elderly with
dementia, and relieve the caregivers’ stress and anxiety

¢ ERERARBREEINEIIZZEERIF  BERESERN MIBEREFHIZE

L 2 ﬁg?gﬁﬁﬂ:fﬁ?i  FRFREAEERUENREBEB T MBEBMIES) > WEFERREENEND
MER

Research Completion STRXERR E R
2016 2016

Applications fE R EEIS
* Elderly care - RERE

Commercialisation opportunities EmibiE
» Technology licensing o ReffiEesEssE]

3DIA43S ALINNININOD 8 HOFLNOYID

20



Baby Tag and Baby Tracking
Management Control System

BREBRETEE

¢S

Overview FSﬂ W

LSCM developed the Baby Tag and Baby Tracking Management Control System to enhance
the security and system control to reduce the risk of baby abduction in the hospitals.

LSCMIF S B RIFBENBRIGSEERRRM - EEESREAERFINREM ARG -
TRL{EER 52 1E B B 1R HB F 3 U L gs

Problem addressed BRI ommmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmnmmniny

In order to improve security to new-born babies and protect babies from abduction. This system will raise a
visual and audio alert when unauthorised movements of new- born babies or attempts in tampering of the
tag have been detected.

BT IR RRR KD BEEBRNEGTIER - RAEERAZIAER RERERENENZ THRBEH
% RS R SRR R TR -

. 2=
Innovation %‘J*ﬁﬁﬁﬁi LJHVILL 1000000050400 00004 140050900000 000000005 /04000000 04 000400000 00 00004 1004 000000 0 10000000 00 0 10 0 400 0 00000

@ 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.

* B@tﬁﬁ%ﬂ@%’%*ﬂ%iﬁ%ﬁ% © BERL D SR A R AR AR AY
RRER,
* RFIDE%JEE 52 51 IR S A9 BT SRAE AR S} BC Y TE RO PR AN SR
& =E¥%LEH1§%#E$E:F§§ °
* ﬂﬁﬁa%,? HERRAMBRREAS RN BEIRE R
Eiﬁ{’ﬁﬂj}i}ﬁ
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@ Enhance the security and mitigate the danger of baby abduction in hospitals.

@ The real-time tracking solution can be adopted in the community.

¢ RBeR% > WHEERAVEEZRBHAYER
& EEEREEMARTEERANILE -

Research Completion
2014

Applications

» People/asset tracking in hospital environment

Patent Applications
US 14/766,819
CN 2013 8007 5416.3
HK 16101739.6
EP 13874 810.8
CN 2013 8008 0703.3

Commercialisation opportunities
+ Technology licensing

FeRLERFEE R

2014

fEFEE IS
AEEfRIRIE A A /M E AV B

ﬁﬂﬁﬂ
US 14/766,819
- CN 2013 8007 5416.3
- HK 16101739.6
- EP13874810.8
- CN 2013 8008 0703.3

EmicHE
Bl ARl
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3D Visualisation System with Sensor Data

BRI HIEES3Do]#

e

Overview %ﬂ W

This project aims to integrate a series of sensors in a 3D visualisation system to collect the
environmental data such as air, water and construction waste information for Environmental
Protection Department (EPD) to effectively track and trace the environmental and pollution
issues in a large development area.

HIEE EREBE—RIERSIMN—EDAMRILF A RILEZER « KMZERERFRIFNE » FI1R
IBIREE RRE) FJ L BXUHER R RAVRIERIFEAMRI -

Problem addressed 8RR ommmmmmmmmmmmmmny

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

BEEBEEES QBT H TR © (FRR SRS 8] I
FRER B RIBE Rt MANAOKE © S5 - PHEREE 30 Visuslsation System with Sensor Date
SEISTIBISISH LBASITOEE  MARKEMERETAE ommminsninrs

RS -

Innovation BI¥i¥kiils ~mmmmmmmmmmmmmmmmmmmmmmemempmmmmmmmmmpmpmmmmmmn
@ Real-time monitoring data platform supported by a series of loT sensors and video analytics applications.
@ Algorithms for identifying adversarial attacks.

@ 3rd party API development for 3D visualisation integration.

& ERTRESNTZEMMARNERENRETA -

& HREHU I BEEE

& HRE=7SEARXNEUESIDARILBIE -
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Key Impact IEE’Z%{ LIRS/ 0009000005 1000000004040 000 05 04 0000000404 000000 24 100000010 90000 00 10000400 000000

@ The system will provide EPD with a data visualisation
platform for timely decisions and prompt actions.

@ With the system, EPD could handle public complaints

more effectively.

¢ REARRBRHU—EBEARLTE UEERER K

178

¢ ERLRRBRAE LT FIREIET KAV

Research Completion
2024

Applications

* Environmental monitoring

Commercialisation opportunities
» Technology licensing

SRR 42

2024

& FISEHS
BIEEA

AmieHE
R

101 = ALID LIVIAS
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Automated Hill Fire Surveillance System

BENUNEZERS

Overview %ﬂ W

This project deploys artificial intelligence (Al) and video analytics technologies for wildfire
detection in the country parks of Hong Kong. This unique fusion of the methodologies has been
deployed in one of the fire lookout facilities in Hong Kong.

RIEE#EE T ATERADME G EM - TR AEBERAILKX o RIS HRAEN—E
LLIKBREE 5 EX TR FEFT o

Problem addressed 8RR ommmmmmmmmmmmmmmny

Wildfires in Hong Kong are mostly caused by human activities.
Although the Agriculture, Fisheries and Conservation Department
(AFCD) has adopted a detection system to provide early alerts, the
existing system sometimes generates false alarms and reports the
location of fires wrongly, mostly caused by other heat sources and
sunlight reflection.

BEENUAKRZERALBHRZEE - #RRARBREEZ(RESR)
ERAEIRMEERHER - BRBERAEFSEREAR EMb  Avtomated Hill Fire Surveillance System
TRFIBR I R ST T ERFREN AR AN LU A AL E - BENLIAEIR R

. 44=
Innovation Eu%ﬁﬁﬁﬁ-] SV IA000 000000500005 04 100004 100005 100000 100004004 100000 0000 400000 95000 00 14000 40 00 00 90000 000 4 0 4y 00 000

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

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

& ERZEAIMMATEREA)EE RGN TRNRR - WS EEAVLERNM -

¢ EEMERFERTEBRERENEENEEUE - MAMAATEEADRIZRFTHEN R - Al LBARUREL
BB LR
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@ By reducing false alarms, such as those caused by sunlight reflection and engine heat,
manpower for verifying the validity of alarms can be saved.

@ These technologies improved the accuracy of the existing monitoring system.

& BERE DR (G0 R ST AN EA S BN A2 AYEL B AT S #EAYERER) - AT LLETE A2k e
TR AN ADER

¢ BERINRS T RERARMAVERNM -

Award aEIE SIS/ 007400504 2000005004000 005 44000 00004000 0000004 100000 00 00000 1000 05 20 000 00y 0 00 0 40000 000 0

Bronze Medal in the 48th International Exhibition of Inventions of Geneva

5848fE H A R BIRR 35 AR R 842

T AR 5 S 42

Research Completion

2021 2021
Applications fE R EEns

e Hill fire surveillance o LK ESYE

Commercialisation opportunities Emitie
+ Technology licensing o BRARAERT ]

101 = ALID LIVIAS
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Smart loT Module for Portable Rapid
Diagnostic Platform

I~|

EReVHEIRAEE AR
a

RS

Overview FSﬂ L

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.

LSCMER=FEMFHXBRAT (" =M, ) &1F  BRASIEMFRIEE @ BEREETHGHEEES @ 2
=M RAVERIREZZENER B—ALIABES) B ENEE 2k B A [E) 3R (U B AVEZERRER | ﬁﬁﬂﬁé"EKlJE’Ja’z‘
En#UBR BB BRS B AT ARRAYERE o

Problem addressed 8RR .oommmmmmmmmm

The COVID-19 pandemic outbreak has had a critical impact
on different industries and brought about significant
changes to the society. Time-critical and life-threatening
diseases and outbreaks require impending changes from
conventional clinical diagnostic and academic R&D for
bio-discoveries.

Health Diagnostic
Management &
Monitoring System

10T Module 10T Module inside ALIA ALIA Rapid Disgnosis Platform

¥ AERREMRBRRS R ITRETRIETE - thhnt
BT EAEL o ?&E{“ﬁ%i SRR AE SRS SmartloT Module for Facilitating Vast Deployment

g:e (EE B RSB A Y S IR BT A Z Bty  of Portable Rapid Diagnostic Platform

B MR R R T A

. 2=
Innovation BIER LT commmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmnmmmmmmmmmmmmmmmmmmnny

@ 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.

& STIRMEHERYIREEE REZEN T A 3 ik = B R ER A ERY— &R - AR FTURE AR S (ERHER) AVRE
7 LEHMETERER BN B S B EEIRRENEH

* Téﬁﬁr%ﬁﬂ’]ﬂﬁl_nﬂﬂmﬁﬂ; B8 - 21BN F AN ERRE AR @A A e (T B R A E ) MAtE
EQ;E JERE R o SRBMNRELEERNERN  UHFABSEERUFEEBENEERXNHERRE
BiE-
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Key Impact IR mmmm
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@ 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.

& mEMENERE BB EERER - BRI YEHREHESI RERNRE  BESET
RAR ML Ak A B ARR— BB 15 -

& TILIE BRI R B E T EX (RAVRRARRE - MR D EERIERHIEHESRE - Fitk -
FEFEER (RAVAR TS B 8 v] LU TRRARY K TR -

& TIEHGURETERER T REM - MEANMERMAB B IIMSERINEERTF  TEE
KRR TA2AMtiAE SR TAZ T AF -

Research Completion TRIRRFH
2022 2022

Applications fE &S
Develop loT-capability for electronic devices, © RETHE - BRI e

IR H F 3B ThRE

medical devices, and machinery equipment items

101 = ALID LIVIAS

928



Outdoor loT Sensing Network and Data
Management Platform for Tree Management

fERREI/NESIER YIS
PiMERSENEREETS

Overview %ﬂ W

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

LSCMEEST 7 — B R MBS - WEMEIERIAERERT TRVRENM » LRI HER -
BARERAA BRRERENITED » LI S AR EIR T AF -

Problem addressed ﬁ#l*ﬁ* SHSLLIA /0000500000005 1000 005050005 005 004005 05 100000 104 400004 10000 04 4000 00 004000 00 000000004 100000007

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

BERBEERIARNS - EMER o LWRENEER B e CEBIEARE @ RHEUIE THERA BAREIE
RGBT - LUR RS ERAIBARMRAARELE -

. 8
Innovation E‘J%ﬁﬁﬁﬁl Y

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

LoRa / NBIeT

centre. -))) Comuricuon [ ey TGy
@ During the trial, each tree will be attached with two sensors to || .o B 'JJ
determine the direction and tilt angle when the tree is weakened. EEEE ) N @g@
@ The monitoring system with visualisation software will analyse the \' = ei‘@
data based on Al algorithms for identifying patterns of tree failures sy ey

and abnormal tree stability conditions, to notify GLTMS and tree
management agents of any signs of adverse movement of trees Outdoor loT Sensing Network and
under different weather conditions. Data Management Platform for
PN + PR N ite- ific T M
& ERREMESETRA - BESANER « LR ERR ey o ¢ specc Tree Management

S PN
o ETNEE  SIRNSEREMBEERSE LTSI L, L AT TR

tER S RMARE

& HEFRICEHRIEIE RIS E N A TR EANMTRUE - M
BUSIA R R REASIA R EMHERN E R TN - iEAEREXE T
HAREMEBEMGLTMSHIBATIENRIE -

29

Key Impact IR mmmm

I/ SLY LI/ 0 0090504000005 1000000 /0440000 04 190000/ 1040000 00 1900040000000

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

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

& RBH24/7ERREFERRT > ERBAR THATEHEREAETER

& SEMRRIBIR A BRI B RREREA - LUEETTRRITRE TIE

¢ ALEBETRRE - ERENERTROZE

SRR R 47

Research Completion

2022 2022
Applications [EA&EiE

* Tree Monitoring and Management for housing < BN~ AHELFLAERERY
estates, public and private facilities BB AR &R

Em{elE
- SRR

Commercialisation opportunities
+ Technology licensing

101 = ALID LIVIAS
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RFID Asset Management System

S

ARSI B E SRR

Overview %ﬂ W

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

IR (RFID) MEEIERM 5 EUEMABER THERE - EETH—MERKENER
2 WERRHA - ERMAMEERNEEEZEHX - URAFMHENSHE - REIEE - 54 &
MRS -

33
Problem addressed g*l*ﬁ% W

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

HARSTRA R Y E SRR BRI ME L - AESRBWIFLE S5 12E) - HERFARESM - — KR BFEAFERE
VIS - CIRAARXIR - EAXURLERBIVEYE LRERETRHNIRE -
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@ Compare with the traditional 2D barcode-based system, RFID technology
streamlines asset registration process and enables asset scanning to
recording within minutes.

@ 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.

& HELEERBIRIE R - EIRGHARA XML T MEERRRE > 21F
£~ IBHUZEEHRMEIRIZEMIRETE -

& REA LIS IR IEITRCER - TR EKBAF RBHMEEERE -
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RFID Asset Management System
BIREURHANMEEIERR
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@ Enhance the efficiency and accuracy of identifying items

@ Replace the existing paper-based inventory management system

& REFAHERSRAIER N LERE T
¢ NERBHAFEFEERGR

Research Completion
2018

Applications

Inventory tracking and management

Commercialisation opportunities
* Technology licensing

Fe AR 42

2018
& FISEHS
- ETFEHAEE

AmitiE
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Smart Barrier System

gﬁb/ ef %nﬁ

Overview %ﬂ W

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

LSCMHft 88 1Y E RETe 0 B3 R B RS Ba it e % f0R A W /R HEFE 1SN - T BigH8 T o RiRE T2
NABRERFHER - SEERA « Al KK SR AT BEHRAIL R tEE 3 EaYER: -

Problem addressed 8RB oo
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To improve public safety against landslides, this system adopted internet-of-things sensor technologies to
detect the impact of landslide debris on the barriers in real time and issue instant alerts to the authority for
follow-up actions.

BT BRI H AR L EERAER - LLIRE F RYEHEE RS - BILREBEREESE
2 LJeEE - M ENRy @ AAERAERFIERE
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@ An instant camera system with infrared light has been developed to provide
images and instantly transmit them to the related departments for follow-ups.

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

& RRERBEILIMRAMERK - IREEREG - LUE AMEXAGERIIRFIE LR
iE- o

& RRERREE SRR EMIN & T&x&u.li&’ﬁ’luﬁ B TS AOENE - AN
PERRAIAEEIRE - LU MR R R RAVIEER -

Smart Barrier System

BRERAMRI
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Key Impact XZRIL mmm
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@ The system enhances the effectiveness of the remote barriers built by the Civil Engineering
and Development Department (CEDD) of the HKSAR Government throughout the years.

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

¢ RRBEIEA AT RZRERS S F RN mEM BRI AILRIEENERREARIHEE

& RGENIEEARETES AR THAEREER SRS LRIBEENMT - EMAKREX
SRILHE LA E 2o SS =AY A S ©

Award 2&IB mmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmnnnny
Silver Medal at the 47t International Exhibition of Inventions of Geneva in 2019

20195584 7/e H A AL BIRR 35 AR R IR EE

Research Completion ST (R
2020 2020

Applications % A B RS
+ Landslide detection - (ERILREE

Patent Applications BFIREE
- HK 3202 1024 847.7 - HK 3202 1024 847.7

Bt

 Technology licensing .« BRARAERT ]

Commercialisation opportunities
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Ultra-Wideband Package Scanner

(69

RYAE RS

Overview %ﬂ W

Ultra-wideband (UWB) radar technology has been utilised to develop a non-destructive low-cost
object scanner. By correlating changes of different radar output waveforms, it is able to identify
non-standard scanned objects for screening purposes.

RNEBERBEGRERMN - MERIFRRERERFNRESS - EBTEEERRRIBIE - &
HAE FIRERME

Problem addressed f8iR B ommmmmmmmmmmmmmmmnnry

It is common for small/medium-sized local factories and warehouses
to perform goods packaging manually. They will carry out quality
control, such as weighing the product packages and comparing
them with the well-packed counterpart, to identify potentially mis-
packed goods. Weighing method may identify missing parts but it
is notable to detect wrong parts of the same weight as the correct
ones. Therefore, a non-destructive object scanner is developed. It
correlates changes of different radar output waveforms to identify
non-standard scanned objects for screening purposes.
AR TRRMEERELUAFETENERE - tfETEE5ET
B fIEEELNER  URTREERIFNS—GHEMETL
8 LEHRIBBERENEE - BETARLGANEHREREE - B
AR R IE T4 EEERAVEERERD - MEEIFRIRILYEEE
PR AL T R A AR L (RN - LURAITEIERoapRe /5 Packege Scannerforinventory
A BRI o Management
FERREFEENEETEERER

Radar array

Radar unit

Clamp

Innovation E“%ﬁﬁﬁﬁj L L L
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
EAUWBHIRFE T ER N IEA R IR SRS

& FRRATR BRI SIE A TIERRI R BRARR

& AR LEEANERN R & 8 H AV B LAV R TR

& GHRIFFR A AL HERSE
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Key Impact B R% 3R commmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmonny
@ A low-cost non-destructive screening method

@ Inventory control or quality assurance system without unpacking the items

@ Effective workflow and increased productivity

& —EEAA - JERERIERIERETT A

¢ EFIIRYAEENEFET/ EERERN

¢ SHHNIIERENESHNEEN

Research Completion TRIRRFR
2018 2018

Applications RS

* Quality assurance - BEEET
* Inventory control . [EfFEIE

Patent Applications EFIREE

US 16/234,737
CN 2019 1017 1854.9
HK 18116742.7
US 16/295,110
CN 2019 1024 1409.5
HK 19120627.5

US 16/234,737
CN 2019 1017 1854.9
HK 18116742.7
US 16/295,110
CN 2019 1024 1409.5
HK 19120627.5

Commercialisation opportunities BmibdE
+ Technology licensing agreement - RAiisErE

101 = ALID LIVIAS
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Smart Drainage System

EHEREEERM

Overview %ﬂ W

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

LSCMERFBHRXABEFEF » EU—EFESI ~ 1EH T2t EaVEIRBRANE - HEH S
K EEENEKRERFFRARKEIEREEREMNE - BRI HIKRBKEHRFRRY

BRI -

b

Problem addressed 88iRTIZE mmmmmmmmmmmmmmmmmmmmmmmmmmmmnmmmmmmmmmnmmnnny
The traditional way to monitor and collect data of drainage system is to assign workers to go inside a drainage.
It required a lot of manpower and workers' health may be affected as there might be hazardous gas inside

the drainage. The system can monitor and collect data remotely. It analyses collected data and past data to
issue alert for potential risks.

EREEREALME  FRILFASRSIRERRIBE  FREAEAN - RBERANBEERE - TEERE
R - SRS EAIRMERRER  RIBIWEMSHEREBMNLENEIBELAT - HEEERBHRE -

. 42.B2=
Innovation BIER LT coommmmmmmmmmmmmmmmmmmmmny

® 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

& BREFERPE  ATEREZRET  BMMNEH T RES
B

@ SERM TR EEERAVISTRERET RIS An Integrated Sensor Module and Ubiquitous

@ F9EE T Hh FAENEATAR o FEF R LR TR Wireless Network for Smart Drainage System

e EREREE BN T EREEIERR
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@ This project provides a very unique sensing network for effectively collecting underground
sensor data in an extremely severe environment.

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

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

* lttgE?Ef#—ﬂﬁl?ﬁﬁﬁ%ﬂﬁ%@fﬂlﬂfﬁ%  BRAREAEBRSNIRIET  BRUhIE MER
FR IS

& EENERFTEMFRERM - ERSEENEL RENABIBSRABBIZRENEEEH -

& EIRBRAHE A IR KBEEA S A E A ERER AR EAERAAVRL A ©

Research Completion SRR (R
2018 2018

Applications =R &EES

+ Drainage Management - REEHE

Commercialisation opportunities Emitie
 Technology licensing .« BRARAERT ]
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RFID Metal Tags

S
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Overview FSﬂ W

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

JEH B sET Al E R A RMEENR LAY S MR ERESRHNRE (UHF RFID) - MIFTHESRER

R REIDAIL BRI KEMEB L -

reRS
Problem addressed 8RBT .ommmmmmmmmmmmmnmmny

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

—RRUHF RFIDAZE A EIMEEEEAE KRN BEERET
B% o Rtk - LSCMz%Et T FRIBIUHF RFIDEARKAR + BEEATH
FOMEE > NS TB © TIEABEE o itH) ) LSCMiBRISE T #SRFIDIZ
%ﬁ@éaaﬁmmﬁm,@fﬁ%@mm$mm%ﬁm,ﬁgg
BYERE o

. 4=
Innovation %‘J*ﬁﬁﬁﬁi W

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

@ Thin and compact antenna

@ Soft printed RFID antenna technology on different materials
¢ EBRERERRSSREMEEEER LERE RAVEINEEE
L 2 UNGPS 5

& BEETEMH EENRIRRFIDR AR $X 1M

109

Metal Tag structure and embedded in
guidance for the visually impaired

& P AEEEAEHEL B A BIRERS A £ 51 84Tk

Key Impact Egﬁzii LIRS/ 0009000005 1000000004040 000 05 04 0000000404 000000 24 100000010 90000 00 10000400 000000

@ Various UHF RFID tag antennas designed for metal,

brick, soil and plastic, etc.

€ UHF RFID tag antenna customisation

¢ NETETE B DIENBEHNEMH LR EUHF

RFIDIZE KR
¢ EHMERIUHF RFIDIZEXAR

Research Completion
2017

Applications

* RFID embedded in floor tiles for guidance for
the visually impaired

* Simultaneous localisation and mapping
* Construction material inventory management

Patent Applications
. US 16/493,827

+ CN 2017 8009 0692.5
+ HK 62020002532.3

Commercialisation opportunities
» Technology licensing

Fe AR 3 S 42
2017

& &GRS

+ UHF RFIDER ATRRE A 581 1HhiE
B EMMNEE

- BEMHEBEFEIE

EFIREE

« US 16/493,827

« CN 2017 8009 0692.5

+ HK 62020002532.3
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RFID Reader Antenna

S

Ax S SRR SR AR RE AR R AR

Overview %ﬂ W

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

IR E &1 axET/\ 15 B S 14 RERV AR ETHRAR (UHF RFID) REBZRKAR ©

733
Problem addressed ﬁ*l*ﬁ% Y

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.

AZSHUHF RFIDERFERIIRTHRK  HABREIRBIVEHTZHEEANKR - LSCMERET TER
#R57 « REBHEUEEEA R /I\GRIUHF RFIDEGERR KRR * SUHF RFIDEERLRRERRAVBETE v] LIRRZ IR/

Innovation BIVEi$XHG mmmmmmmmmmmmmmmmmne
@ 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

& RAVEEVIEREA B M ER5T

& EfURERSTERA\A KRR : .
& MEMEIE R/ BISHAS TR -

& B LRI A7 EEEUERE REID Reader Antenna

EARSTIRGHR R KAR

111

Key Impact B R% 3R commmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmonny
@ Compact integrated UHF RFID reader size

@ Enhance reading distance

@ Access UHF RFID tag in any orientations

& J\TERIEERUHF RFIDEGE

¢ ESFEERE

& BEEEAVIAFEERUHF RFIDIRE

Research Completion TRIRRFR
2020 2020

Applications RS
* Retailing - TEX

* Inventory management - EFEE
+ Positioning . EfI

Commercialisation opportunities Emite
 Technology licensing .« BRARAERT ]
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Predictive Analytics and Real-time Junction
Traffic Signal Control System

FRAINEDNTLZ
i O3B SR E R

i} o

Overview FSﬂ W

This project applies predictive traffic analytics in traffic signal control in road junctions to reduce
delays and stops in order to enhance mobility, as well as improving efficiency and road safety.
e A S B8 1 32 AN AR I _E 7 A YRR D AT R R D IR AL AR R AF BE VRS R - fE M e 3@
B DIRAERNMERRE -
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The Transport Department has deployed various systems for traffic management. This real-time traffic signal
control system can collect data for smooth deployment in the associated applications and systems.

EWmETER FARE THSTREIERM - MEMBER X BHSRE IR RGNS NI BUR B Y FE R 548
RARYRARA

Innovation BISiFT mmmmmmmmmmmmmmmmmmmmmmmmmmnmmmmmmmmmmmnmmmmmmnny
€ A multi-sensor platform for traffic data collection.
@ A traffic analytics platform based on Vissim, a microscopic multi-modal traffic flow simulation software.
@ A real-time dynamic traffic control platform that adjusts signal timing based on traffic conditions.
¢ SRETENETREE
& LlVissm((ARZEEH) AERIIZTRAESR -

BERFCREEEIRTS » LIXBHR AR KRR @A SRR
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Key Impact EZ %3 commmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmnny
@ Enhance mobility by reducing delays and stops at road junctions.

@ Minimise adverse environmental impact by reducing gas consumption.

& E BRI O RS B RIESE LU F @R E Y

¢ FORBEMLUMEHIRIZHNRE -

Predictive Analytics and
Real-time Junction Traffic
Signal Control System

FERTEAIMEDI AT BRFER O

LA ARE IR R

Research Completion ST (R
2023 2023

Applications & A ERS

+ Traffic Management - EEE

Commercialisation opportunities BmibdE
 Technology licensing .« BRARAERT ]
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RFID Device
(Two-piece Device for Tolling Application)

f& .EQ?EE%HQE%.%Z

AHE T ERARGTIAIR

Overview %ﬂ W

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

LSCMAVES SREFRETIRZA R (UHF RFID) R EMEE A 3258 KRR H A 2 B BUFRIFTINE R 4% (538
1T EA - LEAERESEEIRNBEMERHE -

Problem addressed 828R .mmmmmmmmmmmmmmnnmy

Hong Kong is a densely populated city W|th scarce land resources.
Owing to limited road space, the Government can hardly resolve the LSGM
traffic congestion problem solely by the continuous construction of £

roads to cope with the ever-increasing traffic demand. Veticle IR

FEARAEZEAOMERHT > LHERGR - AN ERZEHAR - B5% i
TSUFS 166 B 522 1 % L FE A B 2 S N A 32 38 78 5K 8 LU AR 3B ZR Y o
k8 °
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RFID Device (Two-piece Device for Tolling
Application)

FERMNERINE RS U EIRSTRIEE

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

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

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

& ERMEASAREEEN (OSRC) F RO - LIEARESRS (VU) (EAEKINEREISAER - DSRCRR
BEEEAIRE R (RN B3k

¢ ERENENERNERSERETFNEIARFIDFA - HEREERIAIEX - BEEAEBRFIDRHEA
HF1ER - AT SEEEERHERZEOKLLL -

& HETRER 7 R LUREEREMR LRRIFTHE KR - SERINKREEIEH /) - BEAAETHNEER
REEMAURREEZZS
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Key Impact B ommmmn

L

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

@ It supports the Smart City Blueprint for Hong Kong with "Smart Mobility" approach.
¢ THEMRAARBHZENE - BEEAMERMREAZEEE - WK BHIE

¢ CXEEEEEHHEBNE S HITER -

Award aEIE L

Silver Medal in the 48" International Exhibition of Inventions of Geneva

#4828 BN R BIFR 33 AR R IREE

Research Completion
2022

Applications

Free-flow tolling for commercial vehicle
* Car parking

Rental vehicle management

Electronic road pricing system

Patent Applications
US 18/193,989

+ CN 2023 1034 0327.2
HK 3202 3070 889.5

Commercialisation opportunities
» Technology licensing

Fe AR 3 S 42
2022

& R &t iR
R EmBEHE
- FES
- HEHWERE
EFERNERR
HFIHEE
- US 18/193,989
CN 2023 1034 0327.2
HK 3202 3070 889.5
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Real-time Vehicle-actuated Traffic Signal System

ﬁ

RIER B E
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Overview %ﬂ W

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

EEEEE A - LSCMEfEE 7 —EES SRR @R R - BRMER & EAVAIRA - 18
AR B BUE R E H R IR B AVRH ARHFAERS R - LURFA SBAYRENE

Problem addressed B8RRI ummmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmnny

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

EAER—MEEFICMRERN - EMWARNERRFDEES @ TESERTBEE - FERERMT
BRBERNE I ERNE - BELEBEROBEMMMUEBRNEREARNMITERIES HITHE -

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

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

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

& EEESE R IS B R R 0 O B — O E
HEEERNERE - SEESEERESEORE T RN ERE
et -

¢ RREAEFSHEANEURIPHRITREEGS AR EiRES - EFS8/RE  Realtime Vehicle-actuated
EESHIER - LUBREMEEE o Traffic Signal System

& SERBTLMNBUM A FRFEBOTERRES - R mnrg e
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Key Impact £EmIR mmm
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@ With this system, the commuting time will be reduced while the road safety will be
enhanced. Hence, the social cost of traffic jams and accidents may be reduced.

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

& LRI BEIFRE - WIRSEREZE - TFEBRERZBEE MG AL S RAN 5

EZEEIN

¢ FEERATAEEHNREEE W AEFEHIZEREIEEE R

Award aEIE JTSVSSSIV0 0000007000000 0000 0000 /9S00 00 000 0 4 0000 00 00 0 0 A 0000 00 0 0 0 0 0 0 0 0 0 10 0 40
Bronze Medal in the 48" International Exhibition of Inventions of Geneva

482 B N R BIFR 33 AR R R4S

ST AR S S 42

Research Completion

2023 2023
Applications fE A EEIs

* Traffic management - EEIE

EmicHlE
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Commercialisation opportunities
+ Technology licensing
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INSAR Deformation Analysis Technologies

InNSARFZE DT &

Overview FSﬂ W Key Impact EEEEE%( LIRS0/ I00 09000005 900500004040 000 05 04 0000004000000 24 00000/ 40 90000 00 1000004000 000000

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

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.

LSCMEBEERXABEXIBRIXARARGF » $T¥HEREFEEIIEMPZEMMRE © 3 —CAINSAR
RIELRFEENIZIEE » 13 THHEEEERENSAREANEZET S | » BREMEBLEFEWEM -

@ 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.

ALITIGON 1dVIAS — ALID LIVINS

@ Thescientificachievements 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.

3 ' . . . .

Problem addressed RT3 mmmmmmmmmmmmmnr @ 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.
ZIAERRS T INSARKAMIAIETAIEES) » IRt T EES MV BUBIRTS - LR B AR TEBIBRIET
B AIRZEANS —EMERE—H ARt E -

AIFEAREREMRTEAME RS « R AEAWE « AREERE « 8K  RAEASEZA
BEZAER -

ZIEENRISRRGEIETEEE - #TFOKBEIER - hEE(E - BB HEMEFREEMNTZE  Hhm
¥ TR RIRIBE N ERFINIERNERER -

FZIEHEE T BEINSARES ERH - Bl EARRER ZAVZERHARTS & HEINSARKMITEH™
AR et E X EEAPRIEZER - IS EEERIMERL » WE—FRERTE -

iz

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

FEE = RAE L ERE - E#%iﬁﬁl_'.ﬁgﬁ%Egjﬁﬁ;ﬁ}—%iﬁﬂggﬁgﬁﬁﬁﬁ?? INSAR Deformation Analysis Technologies for
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Award ;‘EIE L
2020 First prize of China Surveying and Mapping Science and Technology Progress Award

° 48=
Innovation Bl ¥ Y

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

L 4 Srgzgr:slsiigdi;;:éﬁ;EQC%5|ng parameters based on the prior geographic knowledge and improve the automatic 2020 FhEBHERI HEE 5 — 28
= B b A A A S

@ A new framework for structural safety evaluation based on deep learning methods is developed to learn time-series 2021 FEHIRE BMBES KSR

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 Research Completion SRR E 4R

prompt response capabilities. 2022 2022
@ Utilise high-performance cluster computing to process data-intensive tasks. The distributed resource manager of the ..

cluster is responsible for monitoring and dispatching resources. Applications FE& FASEHS .
@ A user-friendly interface is developed based on three-dimensional (3D) models to make it convenient for the user to * Provide an |nte.grated InSAR C'OE‘d computation y E{ﬁ%ﬁfﬁ?lnng%ZElﬁ%,ﬁ © B

display, query, compare and analyse large amounts of deformation data in near real time. system to provide full-chain services for urban Rigafk SHHE IR ERRAARTS -

. L . o . e - infrastructural safety diagnosis. . BENETE SN EERACEBHERR
& B3 7 —TEDSINSARTIELUES AERAHZEE - EBRERERLEATEENER - AlBZERS T LMRNEE - . e =
' ol Help conduct infrastructural safety surveys over 2HRE -
¢ FREANMIERNERECEBENTELRIESE 2B LrIRIEEES - Hong Kong or to the Guangdong-Hong Kong- =)
¢ BHHT EBENRERENANEEREMEIER - ANSEER[FEIIE - WA ZEERX - Macao Greater Bay Area. = I e Zhao. 7. MR
o ERFEE  EEITESLTRENRL T TEANIAS S - BFRETEGPU LEANEE - BETERE Patents e TR e
|3 HRE ° A .U (i 5T

AIERE R FERIRET] * Ma, P, Ye, G. Zhang, F.,, Zhao, Z., Pattern Ma, P, Lin, H., Ye, G., Zhao, Z., InSAR
¢ ZIEBENAEMEEEETERBRIEHIEZETF - EHNNMTRNE RS IERTESEITEMNREER Recognition-InSAR V1.0 (No. 2020SR1223595) EV1.0 (#R%E2020SR0451599)
¢ ER=HEARZNSNERNRE  HEAPEKIERETR « B« LLEMAMTAEREEIE - * Ma, P, Lin, H., Ye, G, Zhao, Z., InSAR Cloud V1.0

(No. 2020SR0451599) EmtiE
Bl ERT Al
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LoRa loT Platform

LoRa#JESt 48 &

Overview FSﬂ W

In order to support the development of Smart City, LSCM and the City University of Hong Kong
have developed LoRa network which integrates smart devices, citizens and the city's services
together to achieve sustainability, efficiency and mobility in Hong Kong.

R TEGESHHIEE  LSCMREANTHASEHE T LoRai#is - HERKE  mERMATHAY
RFEE - LERFBNFHERE  SERMREE -

Problem addressed 8RR mmmmmmmmmmmmmr

Three new LoRa-based Smart applications-interference-
mitigated LoRa-based seamless localisation, real-time
performance in LoRa network and sub-metering will be
implemented. These are the new applications which can

I (P -

provide accurate localisation, as well as real-time and sub- Teacing playsan important roles i smart iy ppiiatons
metering services to potential users.

R a0 = RS LoRaMFT BB - BIEETHMLORaMEAE  LoRe (0T Platform for Smart City Technology
TEfil ~ FELoRaBIERLE T RISMBITRIN S5 R < SEFTMME  ond Applications Development
RIEILUS S ERSRAEROA L - RERARHRS  RawentaRL

B -

. 8 Gl
Innovation E‘J%ﬁ?ﬁﬁﬁ] Y

@ 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.

¢ E@HHEFERLORaNERERE - IS FENESREMNEERIENE - W EZIRA PG ERE - @5
11 SR HAERMRFAERTAR - AR TR RME—ERANE -

& LT B FAZ— AR LoRapy# YA E %1 & L B RS EM T B R E RASREE LE(SINR) RO
TRER T AELE

& RS EEBERES « EEHHABMAERGE ST - LEHLEMREAIE -
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@ Due to the Long-ranged communication capability and low power consumption
characteristics of LoRa, developing LoRa-related products will become a big trend of
Smart City Development.

@ Provide perfect connectivity with the China market where LoRa is the basic elements in loT
development.

& FRLoRa BB TEREBHAL N RHETHFLIS I - BISE oRaMIRA A S FL s B BT R R VR
8% -

& LoRa¥HHiER R RPBIMIZERNERTE °

Research Completion TRIRRFH
2020 2020

Applications & A ERS

* Logistics and transportation « WRMES

+ Smart City applications - HEHHER
Patent Applications BFIREE

* US 62916241 » US 62916241

Commercialisation opportunities Emitie
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Seamless Navigation in Urban Environment

TR E N R A

Overview FSﬂ W

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

AARDHEEERET KBEFS/E - BER 7 ERMNEGNSSS BIEREMASAOBENHEAL
EAMETEE - BN ReiRt—EERELARSRTE - LIESEURBIEEE -
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This project developed an integrated solution to solve the multipath problem in Hong Kong. It integrates
multiple sensors, including Micro-electromechanical Systems sensors, Wi-Fi, satellite in view, and multiple
GNSS constellations together with 3D city model, to significantly reduce multipath effect by using advanced
fusion algorithms and multipath modeling.

HIHEARE—EFANERAE  UFEAEENZRERERNS - EEASERMERS - SIEHHNERRE
7 » Wi-Fi » BIZ2iRBFMSECGNSSE R LUK IDHHRE - EBERTENRMA T EEMSIRERN - BB
KZBEREENTE -

Innovation EU*ﬁﬁﬁﬁi P rrrrzzz7zzz”"4

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

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

¢ E@EEE - FLUER Ll AR RS B E
R WD ANOBENHEARSIBERE

¢ EBEEAARERBNRESBEXENTTENEH
BEVFHDGNSST A - AR HIRS RS - E 2N

BRGCKIBEACRIER ; MEa s Ongnte _ —— ——— —
P BIEAEEZ 1 O AEERERS o eamless Navigation in Urban Environment throug
Multiple Sensor Fusion and GNSS Multipath Mitigation
B GNSS S BN EM ZF AR ARY
1T SERETE (3 SRR
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@ Develop a reliable and seamless positioning technologies to support high accuracy
positioning requirements in Hong Kong.

@ Provide low cost, high accuracy and seamless positioning service.
& GRS B SRR E AR - LXEEENSBEEEUEK
& RBEERE - SHEEEMEET RS

Award ﬁlﬁ L

Seamless Navigation in Urban Environment has won the Silver Medal in the Special Edition
2021 Inventions Geneva Evaluation Days

AR RN E2021 FHA R EIFE SRR

Research Completion TRIRRER
2019 2019

Applications FE A EEIs

* Smart city navigation - BEHHEM
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GNSS Based Infrastructure

EH IR GNSSHIE R 5% 1t

Overview FSﬂ W

In collaboration with the Hong Kong Polytechnic University, LSCM developed a system based on
the existing Hong Kong SatRef network and offers a fundamental positioning infrastructure that
provides multiple location based services to support the economic development in Hong Kong.
AIFHBREFBIRT KBS - AR TEENEARITSatRe BB R EMELIE - REZEUE
EWERRTS - UXESEATAE - YR « IBER R (GIS) BRA KU EERRFIVXIMR

Problem addressed B8iRTIZE mmmmmmmmmmmmmmmmmmmmmmnmmmmmnmmmmmmmmmnmmnnny
The system provides technological advancements in surveying, logistics operation, Geographic Information
System (GIS) applications, and location-based services in Hong Kong. It enhances the performance of the
SatRef network by integrating GPS and Beidou, and achieves more reliable Real-Time Kinematic (RTK)
positioning with the accuracy of 1 centimetre for surveying and engineering applications.

ERMBGERIE « MR « I SRR EA RAE EMARTEAVRM - BN 7 GPSHALSHGHE - E—FiR
FtSatRef RIFRIRIR - RIS LIZER HIEME R R EUE1ERBEZNERFEE RTK) ©

° 44=
Innovation EU%&HWJ Y
@ 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).

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

¢ ERMEBEERCGNSSIMESEN LIRS TIRAIERE -

& RiGLIDGNSSE DRt — BRI SERITF A © RREEEE EBREE AR AES R REMEANERAE
REMBRTS - M ZELUKIRAERE(2~3K)

¢ MABRENEETEFEAMNENAE  LEAEREEENEHNEE - WEHEAER hl2EW
B)EBELMTE -
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@ With DGNSS System, it can significantly improve the GPS accuracy of the platform.

@ It can help logistics companies and the Customs & Excise Department to better monitor

cargo vehicles.

& {EFDGNSSR# @ AILBEE RS T A RIGPSHEER -

& TILURENR A BB B Mt B R G B i o

L D)) H}r

GLONASS

i Beidou Reference Poles
-
GPS enabled NMEA Data
Mobile Device  —
S—
Correction Data
(&X, &Y, AZ)
Server Platform Lands Department
Logistic Application Aclive GNSS network

Development of a Hong Kong
Positioning Infrastructure Based
on GPS, Beidou, and Ground

Based Augmentation System

HHGPS ~ JH R A RHRY
FEHEEHTA

Research Completion
2016

Applications

* Smart city navigation

Commercialisation opportunities
» Technology licensing
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3D Seamless Spatial Data Acquistion System

= RSB ERE R R

S

Overview %ﬂ W

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

AEREEFRETRESE  REMBBZENTRATERBL —E_HIBHIBEER  2it—
EHH=MRMRIBTT AR BMMENNERLE R EMIRESRRPEIEZEA
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The key issue forimplementing the 3D geodatabase framework is the corresponding data capture technology.
A lightweight 3D Seamless Spatial Data Acquisition System (SSDAS) is thus proposed for the corresponding
3D data capture.

B IR 3D I AR SR AORAE (K SRTE A B FE RO BUR AR Al - Rt - tbTE B #T AR DR Al - 2
i —EE bR 3DER ZE BUSERERH (SSDAS) °

Innovation BIERFL T v
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@ This is a 3D interior building model produced by the spatial data acquisition system and the developed
algorithm.

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

@ The developed geodatabase and SSDAS will be widely
utilised in many fields that need spatial information
infrastructure in Smart City, such as lands and resources
surveying and management, civil engineering, autopilot,
intelligent transport, highway maintenance and urban
planning .

¢ EE—RAANERNZEEABRERMLERLELEN=
ﬁ‘EL EH BRI o

¢ It= ‘ﬁﬁﬁﬂé‘}h%éﬁ.;L:E—ﬂili“}zﬂ:E’J_ﬁﬂﬁ%’“FﬁﬁEﬂ%
#i#% (SSDAS) - EBER T EENZEEEMEM - LURZATLL

RRIE ~ EEMET AR L =R BRI E R

& AIBE PRI M BIREIERM AN MR ER ) Coodoebase framevork for fong fong
# (SSDAS) » FZBEZMANERAHAMBHEMERE | 190N 50 seanies Spatial Date
PRI RN RIES - E LR R RRREE . o Syeem B5PAY

T2 - EEIEED « EEERSSE « 38 2, M IR SR LA = A
TARTIE - BENER - HEEE  HIRRE R HRE byl
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Key Impact B ommmmn

L

@ The 3D geodatabase framework and SSDAS are capable of enabling the efficient and
effective management of indoor and outdoor 3D spaces, enabling 3D spatial big data
manipulation capability, making survey works easier and more flexible in complicated
environments, and building the 3D spatial data infrastructure for the smart city development
in Hong Kong.

& 3DHIPHIBEAELRMSSDASHESN B IR E R/ DM IS EIEMIDZEE A BIBIRE - &
?’E%Ei%iﬁ'FE’\JEbiﬁﬂIf’EE CREA o CNEERBEIDERBUREMREE - (EETANE SN
hEE o

Research Completion TR A F (R
2018 2018

Appl|cat|ons FEFH i

Lands and resources surveying and management T ERAE SR
+ Civil engineering - AT
* Autopilot - BENEERE

Intelligent transport - HERBE

Highway maintenance « DERHEAE

Urban planning AR Sl

Patent Applications SHREE

+ CN 2018 11544 586.2 CN 2018 11544 586.2
US 16/266 731 US 16/266 731

« CN 20181218 142.8 CN 2018 1218 142.8

EmitdE
iy o

Commercialisation opportunities
+ Technology licensing

ALITIGON 1dVIAS — ALID LIVINS

S oy mh

dml - 3t

JiEE

128



Smart AP

2PN

Overview Fsﬂ W

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#RIE BRHR KBRS T RIFAIEREWIF - FEBWi-Fiig ABL(AP) LB AV E BERR A NER 4R
K e B Wi-FIERIE PR EE B R AEPkEL - MAPZ VS E T8 ~ APRE T « RZAF/MHE
HEBEN S -
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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”).

REUENE (B "AF#EEE ) AEFHFRESHK - ZRHMEER @ BREEE SRR ERES (ER
ERRIEN) - RUSRENBHESNE - AEFRHRENEEEE - AHESSNUERS
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@ The SmartAP will scan the environment Wi-Fi signal to
identify the location of Wi-Fi devices. The site owner can
thus analyse the behaviour of their customers or track their
valuable assets.

@ 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.

@ SmartAPRIIZHEMITAYWI-FIENSE - BLEAIWI-Fis feh iz Smart AP : Wi-Fi Positioning and Optimisation
° , B 4w KX N A45E b3 . -
B Rl SEEEETUNNRESOTALERAE [T

. - R e v = moh 1 o e THEREAEL BRI T AYERARW -F i EALARAE
o EEABEAES RERAREETER  LHBERIaR R

M E BT RSRENFEITERR] - SmartAPH BENERERIRE
ZABLLURF F FRYWI-Figgss o
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@ 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.

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

¢ ERFUENS (BE) B ERnESeBaittEAEFRERENEHIGE
HESE - WRAMRHEBERSMUEEE -

* iﬁi%%”ﬁﬁ’rﬁf’ﬁﬂ@%%ﬂiﬁ%ﬁ  DHERITEHFAPRIE: - B FEESZE X FiFAYFEsEER A Wi-Fi
BR¥5 o

Award QEIE L

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

BRI AR RMITE201 8 55468 H A KBRS 3 AR E15ER IR

Research Completion TRIRRFH
2018 2018

Applications & A B HS

+ Crowd analysis and management « ABFOTEEIE

+ Smart city positioning for location-based - EREgEHEMLLUERM
recommendations HEERE
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Indoor Localisation Tracking and Navigation

ENENR EHEAZ(D]

Overview FSﬂ W

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

ERBEENEREURMEESA - T ErILUESMETEURGEEM - BEREEANRE
AR BT EIGI 2R MENAER o LSCMEEFARHE AT BHZEANEZFERIWIFESE - o
B—EMAET N EENENBEEULREMAM — " KE 1 WirFiii&E LR -

Problem addressed ﬁ#:*ﬁm Y

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

&E 2 — RIS E A5 AW Fi:l*]mu%.’fi‘ (PS) - HERAENAS " Bhe 1 TRIBEME - MHERAE
FEWiFEa) « ERCE  BWEET BB ET (M) % o SEHPONMEIEE - o LURSEE
£ - ERHSEEN/ NI THE Ei?\% t AJERIRA LIWi-FifFE AR M B AR (F T AL T B A THE -

° 8
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@ Mobile apps forindoor localisation, tracking and 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.

& RENEARNXRAIAREARNENM « BHANEM - RESTEEAYR
HEHNES  ELEARXTARSEREG S5
B~ FAREREFEANER -
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Indoor Localisation, Tracking and Navigation

EREN  EHMER
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Key Impact B ommmmn
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@ Provision of an accurate and efficient Wi-Fi-based LBS with a set of innovative and effective
technologies which are in great demand in industries.

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

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

@ It enables a plethora of indoor LBS which can change our lifestyle by making it more
convenient.

& RACEEMAMNOWIFRE I ERT @ iR MHE—FEE R T RABFIRI -

¢ TEMNE - TEEEH "BEHER, B8 0 BATEASHERNUEMRLE 0 WJLIE
# I RAERELN -

& REARS ISR ERAE P IRTS o
¢ CERTAENZEABEUERT  SHRFNEZTESE -

FE kR R 47

Research Completion

AONIS 2015
Applications = R&EiS

ABEAEEIE
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» Crowd analysis and management
Indoor localisation, tracking and navigation
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Indoor Location Analytics System

ENEHIRDNRE

Overview FSﬂ W

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

ERAMUE DR (LAS) ZEHLSCMMEE RS KBHLFEME - RIn(IEDTRBEARBERE
RABBRIEEIETE - HT2BENBERE - TRAMMELF - WH AR RENIE -
RERBRHETIZEEXENRER) BIFRIRAURHE -

Problem addressed B8R mmmmmmmmmmmmmmmmmmmmmmmmmmmmmmnmmmmmmmmmmmmny

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

EEE"?%EI’JE@*DEE:’“FEJ’EBE  RERMOVBAEEANFREZRE - ERERMUEMTRE (LAS) BEHF#EEE
EBROASHENSERE °
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@ Location Analytics APls for Mobile Apps is a set of programming interfaces to facilitate the development
of Mobile Apps with location-based value-added services used in the exhibition.

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

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

¢ UENMTERARANEE—HEHFEENE @ SRBERANRESNUREERE REIERRELS -

¢ REFARRFEE—BERH T FEEFHRIBWI-FEISEMNFIE - cEEREEETERNTURMAIREE
BIREFALK -

¢ RENEFEESRRFETATERETOEMORERBESETAR - LFHEHERERAITIE -
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@ The system creates a new business opportunity on the use of femtocell for active marketing

in the exhibition industry.

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

& tERAEERfemtocel - BEIREXFETIEMET - BIEHAIEH

¢ REBEEREZTHLRT - BAMMNEEE

Heatmap

Visualization |
Indoor g
Location Analytic
System

Research Completion
2017

Applications

Indoor location analytics system for
exhibition and convention industries

Commercialisation opportunities
+ Technology licensing

Physical Indoor Location
Analytics System for
Exhibition and Convention
Industries
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Automated Concrete Cube Testing System

BEnEst TRl R4

Overview Fsﬂ A

Jointly developed by LSCM and the Geotechnical Engineering Office (GEO) of the Civil Engineering
and Development Department (CEDD), the Automated Concrete Cube Testing System is the first
of its kind in the world that automates the process of testing the compressive strength of concrete
cubes and provide a controlled environment for curing the cubes.

EEZREENBEERE LR RRALSCMREIATIZIERBE T L W T RRRERME - 68
Eib/ﬂﬂni/m’im:tﬁﬁﬂ’ﬁnﬁéﬁr MIBHZIERERIRIE

Problem addressed 8RB E .o

L

Since there is a high demand for conducting materials compliance tests, especially concrete cube testing,
GEOQ's Public Works Laboratories would like to increase their testing capacity through automation so that all
concrete cube tests can be conducted efficiently, and the quality can be enhanced.

AR R+ ) TR TR HURYRAR - HhRRRLEAR - KRS - ERFHZREBEL
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@ The system can automatically carry out the entire concrete cube testing, including concrete cube curing,
weight and dimension measurement and compression testing.

@ It includes an overhead xyz moving stage, robotic arm on rail, laser 3-dimensions measurement device
and compression test machine.

@ An Al system is included to distinguish whether the fracture
mode of the concrete cube sample meets the requirements
by computer vision technology and help identify any potential
issues or areas for improvement.

¢ ERFA LIS RERR L IEG (BIFRRLIEER - EE2MR
S2E - LERBRAR) BENE -

& RiGEESRyMBETE « MIEBEIEWNE  \BE=HIR
~HRIE R E MBS -
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Automated Concrete Cube Testing System
BENRER L IFAIR R
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@ The system enhances accuracy, repeatability, and speed of testing.

@ |t reduces the risk of operator’s error and enhances the safety by elminating the need of
handling heavy concrete cubes manually.

@ The system has already been put into operation at GEO’s Public Works Regional Laboratory
(Sham Shui Kok).

& ZRMRES T RS IFARALERM  WEAVEENMERE -
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Digital Twin For Construction
Resource And Progress Management
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Overview Fgﬂ A

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.
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Problem addressed 8RB ZE uvmmmmmmmmy

The conventional construction management relies
on sampling labour productivity data as a baseline
to control the overall project budget and progress.
Manual inspection, however, has limitations in gauging
the overall cost and productivity. This error-prone
process inevitably leads to misjudgement, unnecessary
resource overrun, and post-event remedies. The
industry is longing for a new management tool for
better construction project management.
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@ 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.
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@ This project contributes to transforming the construction management practice to be a
proj g g P
population-based, intensive, and proactive process.

@ It helps enhance resource productivity, reduce resource waste and progress lagging, as
well as enhancing project performance.

@ This application will provide accurate and timely statistics of resources and progresses by
fusing multiple data sources so that critical data can be synchronously collected, managed,
and used.

@ The technologies can help enhance the competitiveness of the Hong Kong construction
industry and promote creativity and innovation, which is helpful in recruiting and retaining
younger workers.
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RFID-Enabled BIM Platform
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Overview Fsﬂ A

With the help of LSCM, an RFID-enabled BIM Platform for Prefabrication Housing Production
in Hong Kong was developed jointly by The University of Hong Kong and The Hong Kong
Polytechnic University.

FELSCMAY BN T » EEKRBREFBIET KB LR 7 —EERERIIRHA FMZENE
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Problem addressed E#I*H* i

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.
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@ Three different attributes of the integrated platform include: (1) seamless communication and coordination
among multiple stakeholders through improved information interoperability between processes; (2) more
efficient cross-border prefabrication logistics and supply chain management through improving real-time
information visibility and traceability; and (3) seamless communication and coordination between the
logistics and on-site assembly to enable a Just-In-Time (JIT) housing production.

@ The solution uses RFID for tracking the pre-cast components from prefabrication production and
transportation logistics to delivery at the construction site, and installation of the prefabrication components
where the tracking data is used for life cycle management of the project. The geo-spatial data collected
is then fed into the BIM system.

@ Converts typical construction objects into Smart Construction Objects, using loT and Cloud technology,
which is introduced along with an innovative “RFID-enabled Gateway” designed and developed for
managing the SCOs.
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Key Impact £ZRIY mmmmr

NS00

High-level HEHA Contractors/Logisti:
3

Data Source Interoperability Service

@ Enhance the competitiveness of the construction
industry by shortening the project period

@ Reduce the usage of construction resources

@ Improve the responsiveness to market and changes
in the construction projects
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RFID-Enabled BIM Platform for
Prefabrication Housing Production in
Hong Kong
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Hong Kong University Knowledge Exchange Award, Faculty of Architecture

Construction Industry Council (CIC) BIM achievement award 2020
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Smart Construction Platform

SS2EEETS

Overview Fsﬂ A

In collaboration with the Hong Kong Polytechnic University, LSCM developed a smart construction
platform (abbreviated as BIMGLE) by integrating Cloud BIM technology and Image Processing.
The platform can enable project stakeholders (including the public) to keep abreast of the progress
of the project. The technologies can also mitigate project delays and improve productivity of the
industry.
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This technology can systematically extract and transform Building Information Modeling (BIM) objects into a
construction management platform according to construction plans. A BIM-based task decomposition and
assignment technology enables workers to directly access BIM information and work instructions, a means
of information indexing and retrieval enable workers' convenient and timely access to information relevant
to their work, and an image processing tool automatically estimates progress according to BIM models and
site photos.
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@ 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.

@ Inwork progress tracking module, it allows site personnel to record and report work progress using images.
A site image recognition engine is developed to automatically recognise and analyse the unsorted images
by using the pattern recognition and deep learning technology.

€ 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.
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Key Impact B mmmmn
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@ Automate the manual model update tasks and further enhance Proactive Construction
Management System’s adoption in the construction industry.

@ 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.

¢ BFEEEEFTFEEL  E—PRSIIHHEIEERMERERNRAR -

¢ EBIVRYER R EHERZE TAREIE - ERERERLEN —EARFRE - WiRSTT
EREEN -

Control & references Output

Smart Construction Platform based on Cloud
BIM and Image Processing
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loT Network and BIM
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Overview Fsﬂ A

In collaboration with the Hong Kong University of Science and Technology, LSCM developed a
Building Life Cycle Management system by adopting an integrated semantic knowledge-based
BIM and further extended it by attaching additional loT information to the Mechanical, Electrical
and Public Health (MEP) components, so that facility management and building analysis can be
done in one portal interface.
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Problem addressed 82iRT5E ..o

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 building
facilities spatial location and their associated semantic
attributes. Building facility managers can then monitor
the maintenance and sensors information via the
online BIM portal.
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KERRMEEEBM - BEREEIEASFEREBBIMI  knowledge-based BIM for Building Life Cycle Management
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@ The integration of structural and MEP semantic information in BIM will enhance the quality and information
exchange in BIM, leading to more efficient design layout and precise operation in building lifecycle
management.

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

@ The integration of semantic BIM and sensors information through Bluetooth mesh technology allows
speedy and accurate building facilities information exchange and the control of facilities maintenance
operations in building lifecycle management.
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@ The development of integrated semantic knowledge based BIM system provides a
comprehensive set of information to enable a more efficient and cost-effective building
lifecycle management operation.

@ The design phase of the building project can be benefited significantly from the full
integration of the architectural, civil, structural, and MEP design rules and standards set by
knowledge base.
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Rear RFID Alarm Sensing System
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Overview Fsﬂ A

This project aims to improve construction site safety to prevent the accidents related to reversing
vehicles, blind spots and huge vehicles as sometimes they are difficult to visually detect nearby
workers.
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In response to the accidents caused by reversing vehicles, LSCM has developed a RFID car reverse backup
system that provides workers with RFID-tagged work vests and helmets. A RFID sensor system is also installed
at the back of each vehicle and heavy-duty machinery, which will send a warning signal to the driver to
prevent industrial accident if a worker is behind the vehicle.
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@ 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.
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@ Enhance construction site safety

@ Prevent industrial accidents

& EAIHZS
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Rear RFID Alarm Sensing System for
Vehicle in Construction Industry
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Proactive Construction
Management System

BERVEERRGEZEEERMR

Overview Fsﬂ A

In order to reduce site accidents, LSCM and The Hong Kong Polytechnic University have developed
the Proactive Construction Management System (PCMS). PCMS can enhance the capacities of
workers to detect potential dangers, and provide proactive warnings to avoid accidents.
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PCMS integrates RTLS with VCS technologies. RTLS includes
a series of wireless location tags and anchors. Location
tags can be installed on the safety helmet and anchors
are designed to be fixed somewhere as reference points.
RTLS can calculate the positions by measuring the distances
between tags and anchors. With these real-time positions,
the system can track workers or moving devices.
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@ 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 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).
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@ Prevent fatal accidents causing casualty from happening in construction sites

@ Enrich construction management procedures by
enabling a real-time 3D monitoring of construction
activities.

@ Improve the practice of construction management
significantly as it enables pro-active management
rather than reactive management.

& BHEERETHBENG/BTEH -
¢ ZEMAYEILESNERIDETRZRELE
EBRER o

¢ BN RMETEHNEEM T EWHENEE - #EE
E SR T EERR -

Research Completion
2014

Applications
+ Construction safety management
* Logistics and supply chain management

Commercialisation opportunities
» Technology licensing

TR F (R

2014

& ISR

- BEERSEE

- MR RALEEEE

Em{elE
iR =l

NOILONYLSNOD LIVIAS

5% T el I8

148



Safety Belt Alarm System

RBET=MAL

Overview Fsﬂ A

This project aims to design a real-time sensing system to monitor the engagement of safety belts
in construction sites. The system will detect some dangerous situations, such as the absence of
a lifeline, the irregular positioning of the lock, or the improper engagement status of the hook,
and notify the site workers in real time to remind them to properly engage their safety devices.
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Construction site safety is a major concern of the society. There are cases where workers do not properly
engage the safety belt when working on elevated places. The sensors are designed to be installed in the
rope grabs and hooks of the safety belts to detect the engagement status. Real-time safety belt engagement
status is transmitted to the site server through the readers installed in the construction site. Whenever a
violation situation is detected, a form of notification will be given to the workers directly or to a mobile device
of their supervisor.
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@ Sensors are designed to be mounted onto the safety
belt which can be used to detect the improper
usage of safety belt.

@ 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.
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@ This technology can improve Safety-at-Work practice for the construction industry.

@ The system can contribute to enhance the construction site safety level in Hong Kong.

@ Easy-to-use Safety Belt Alarm System in construction sites.
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Logistics and Supply Chain MultiTech R&D Centre
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