silhill

Connectlng Innovatlon & Reallty

;I:I Tﬁﬁ”i/ /\ ‘_\/i




B _E :‘: = —
\ills) — W%

1526 E-COMMERCE, LOGISTICS AND
SUPPLY CHAIN MANAGEMENT

BFEE - YANARREE

27 A2 ROBOTICS TECHNOLOGIES
TR A $32 1l

43 - 58 GERONTECH & COMMUNITY
| SERVICE

SRR N R AR ES

59 176 SMART CITY - IOT
EE - M4

77=90 SMART CITY — SMART MOBILITY
BT - 82T

s\uiylse CONSTRUCTION
R




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
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LSCM Once Again Garners Five International Awards

ventions
eneva

Gold Medal

Infrared Thermal Sensing Safety
Alert System for the Elderly

Silver Medal

Smart Traffic Control
System

Management System

Landslide Detection and
Alerting System

At the 47t Geneva International Exhibition of Inventions Geneva, LSCM won five awards
including two Gold medals and three Silver medals for its five submitted projects.

Pi: A Smart Construction Quality

Real Virtuality for Aircraft Inspection
(ReVAI) Training System
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BigARM: Big Data-Driven Approach

Airport big data

Dynamic distribution of demand &
resources
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‘Engine Roplcation This project utilizes BigARM specially to deal with baggage reclaim belts
— T — P allocation. The allocation of reclaim belts is expected to balance the
Adf 5 Moase || Mode Voustzaton utilization of belts and reduce the baggage collection time by eliminating
b=l :lma%m\ _ G ||| s o o baggage delivery stoppage due to conveyor belt congestion. This
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(BigARM) Engine and Application Tools

New Technologies that will be
developed include:

A Big Data-Driven Airport Resource Management (BigARM) e Storage system for accessing structural
Engine is developed to provide supports for efficient and unstructured airport big data from
and smart airport resource management. The application multiple sources

can balance the load of reclaim belts of the Hong Kong
International Airport and reduce the baggage collection time.

Airport Big Data Storage Module
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* Big data-driven algorithms to predict
unknown factors at airport
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N more informed resource allocation
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resource management is is used to make prediction on including visualization tools and
e Visualization tools for decision-making heterogeneous. They are stored unknown factors and detect analytic tools are used to show
in SQL and NoSQL databases emergency events; optimal statistics and analytic results on

BigARM-based application for baggage
reclaim belts allocation at HKIA
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based on their structures, and
then feature learning methods are
applied to extract useful features
for further analysis.
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allocation and reinforcement
learning algorithms are devised
to generate intelligent resource
allocation plans.
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baggage reclaim belt allocation
at the Hong Kong International
Airport.
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IPARK: CORE
TECHNOLOGIES OF
INTELLIGENT E-COMMERCE
LOGISTICS PARKS
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iPark: Core Technologies of Intelligent
E-Commerce Logistics Parks

E-Commerce has developed exponentially in the Greater
China region in recent years, while logistics have become
bottlenecked. Traditional logistics operations are no longer
able to cope with the challenges, such as long order fulfillment
time, low utilization in space and huge fluctuation demands.
Thus, LSCM and the University of Hong Kong have developed
iPark to elevate the logistics services to meet the growth of
E-Commerce.
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Cyber Physical Logistics
Synchronization
(CPLS)Platform

+ Ecommerce Logistics Digital Twin

By virtualizing physical resources, they are allocated
according to actual needs to cope with a large number of
operational requirements,

+ Cost Down and Efficiency UP

Focusing on operation micro-transformation, it adapts to
Hong Kong environment, reduces the 30% of cost and
increase 50% of efficiency.

Multiple Deploy and Busi Model
Private platform Is for a specific logistics park or leading
enterprise. Public platform is shared by participating
Hong Kong SMEs.

+ Data-driven Value Chain Analysis
Collecting logistics  information, big data computing

engine analyzes the entry and exit rules of goods, sales
rules and cash flow rules,

New technologies that will be
developed include:

e Cloud asset technology: mGOS and
Autowear

e Cloud asset enabled services: smart
consolidation, smart buffering, and
smart patrolling

e iCoordinator for synchronization and
execution control

* Decision support tools, namely
Supply Synchronization, Operation
Synchronization, and Order
Synchronization services

e iPark platform for SMEs in HK
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Manufacturing Warehousing

Transportation Retailing

The project will carry out several pilot project in Hong Kong and China.
One is a private platform for leading enterprises with operations in the
Greater China Region. The other is a public platform that is shared by
participating Hong Kong SMEs included manufacturers, logistics service
providers, warehousing service providers and retailers. Eventually, the
platform will be “transplanted” to logistics and industrial parks.
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Cloud Asset Technologies is 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 asset during
monitoring, production, logistics
process tracking, and playing a
role in product management.
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IPARK: CORE
TECHNOLOGIES
OF INTELLIGENT

E-COMMERCE
LOGISTICS PARKS
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Smart buffering in logistics park
defines the concept of operational
scenario to transport and store
products in the distribution
centre. It contains three main
components, which are cloud
forklifts, cloud pallets and cloud
storage units. It makes the physical
assets smart because they are
perceived by others and perceive

their own surroundings.
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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 the
multi-order in one picking route
according to the hints on the
smart tablets and the light tags on
the cloud storage unit.

iCoordinatorf#iR&iSync Services
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SMART TRAFFIC
CONTROL SYSTEM
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Smart Traffic Control System

The Tai Tam Road (Dam Section) was constructed more than a
century ago and is part of the thoroughfare connecting Chai
Wan and Stanley. As its width is only 5-meters, congestion
problems often occur when large vehicles pass through the
road. Since the dam is a declared monument, widening that
section of road is not possible. The Smart Traffic Control
System (STCS) based on video analytics technology is thus
developed to identify types of vehicle and analyse the traffic
flow, so as to control the traffic light smartly in order to
shorten the traffic queue.
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Technologies ready to transfer
include:

* Deep learning based image object
detection modules

® Resource monitoring and management
system with mobile notifications for
different insufficiency statuses

e Traffic Control Mechanism

* Interaction with QTC traffic light
controller
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Real-time Smart
Traffic Control
Decision Sarvice

This low-cost device can be easily installed and built upon an existing
traffic control system and is especially useful in places where the roads
cannot be widened, and that a smart traffic control device is needed to
resolve traffic congestion. It can also generate detailed traffic reports to

revamp the transportation system in the future.

BEEEXANRGEZNRERERRRENBEF R - BEFER
EAE - AHBRARNEEERNER - DWBIREER - 1t - REE
AR AR B E - LUERRAEBRL

The Smart Traffic Control System
(STCS) has been implemented in
Tai Tam Road (Dam Section) since
August 2018 and has been proven
as twice as effective in terms
of saving time compared with
traditional traffic lights.
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The STCS uses data from 8 traffic
detectors to compute vehicle
queue lengths on both sides of
the Dam and adjust the duration
of green traffic light signals to
reduce overall delays in real-time.
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SMART TRAFFIC
CONTROL SYSTEM

HEERR A
EHl R
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The Smart Traffic Control System
has won the Silver Medal at the
47th International Exhibition of
Inventions of Geneva in 2019.
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TROLLEY AVAILABILITY
MONITORING SYSTEM

TEEREBRERS

Video Analytics for Resources Management

Technologies ready to transfer

The trolley availability monitoring system disseminates include:

updated information of trolley availability statuses via a o Machine learning-based image object
mobile application to frontline staff. It helps ensure that
sufficient trolleys are available to passengers.
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detection system modules for various
types of resources such as baggage
trolleys

Video processing infrastructure
and system using object detection
modules

e Resource monitoring and management
system with mobile notifications for
different insufficiency statuses

o[ EBR R e -

o HARBELERNTGEEVERAIRM
Al EARRESEEREE - 7%

B
o ERBRYHRARGAGIERRER
[ SERIEN

s EREBRNEERM  WHBHHBSER
SEARRERIF BRI AL

W52

|
I ©6c Foeo foeo
Y O© 60
o 1
g i Eiod 9900 10:00 11:00 |
5.28 S |
60 f® 60 ©60 foeo
ke k1 b1 ey
5.4A
i
| ®eo foeo & 4
) k1 k1 _»:"
T e

5.48

e .. =
| ° |
CoLoo T T
| 1 b1
‘ |
5.5A

D & & oy e

When the quantity of trolley in any pickup point drops below the pre-
set level, the Trolley Availability Monitoring System will immediately
notify the frontline staff via the Trolleys mobile app. The continuous
trolley monitoring from the video streaming content of all pickup
points distributed over a large area avoids the time lag data based
on patrolling. The real-time quantity intelligence enables frontline staff
to effectively replenish the trolleys and thus improves the quality of
passenger services at the Hong Kong International Airport.
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Through the continuously collected
image data, the system applies
corresponding machine learning
technique and achieves a detection
rate at about 92%. It has also been
automatically computing numbers
of trolleys over all 18 pickup points
in real-time for the entire Baggage
Reclaim Hall.
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The system does not require any
equipment installation on any
baggage trolley, which saves
corresponding one-time installation
procedure as well as long-term
maintenance management.
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TROLLEY
AVAILABILITY
MONITORING
SYSTEM
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DIPKOME

In 2018, the Trolley Availability
Monitoring  System has won
the Gold Medal at the 4é6th
International Exhibition of
Inventions Geneva.
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BLOCKCHAIN ENABLED
E-CHEQUE APPS
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Digitahl signed
e-cheque
Through Internet
Banking or other
authenticated
means
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Blockchain enabled e-Cheque App Technologies ready to transfer

e-Cheque Wallet applications developed by LSCM provide include:
a more convenient platform for e-Cheque transactions, e-Cheque AP
and facilitate new business models and entrepreneurship in

e-Commerce/e-Logistics. e Digital Asset Wallet and Blockchain

Interface Library
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Distributed Transaction Ledger
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e-Cheque Wallet App on Android platform
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In contrast to most e-Wallets that use a traditional centralised ledger,
LSCM 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 on e-Cheques.
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With the help of file encryption
and digital signature technique,
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.
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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.
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BLOCKCHAIN
ENABLED
E-CHEQUE
APPS
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In 2017, e-Cheque Wallet application
has won the Silver Medal at the
45th International Exhibition of
Inventions Geneva.
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imseCAVE
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A Virtual Reality (VR) System for Strategic
Operation Training

The system is A fully immersive and automatic cave-like
virtual environment - that can be delivered in a cost-effective

manner - used for training, decision-making, and evaluating
the high-order skills of professionals.
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Technologies ready to transfer
include:

® Learning Management System
e Al-based Human Behavior Analyser

¢ VR skill-based Training Content
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In imseCAVE, the technologies of virtual and augmented reality,
together with real-time motion capture, are deployed with an artificial
intelligence-based behavior profiling algorithm. The algorithm was
developed to achieve dynamic scenario creation, visualisation, user
skills profiling, and performance evaluation in critical operations.
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A fully immersive and cave-
like virtual environment trains
high-level management and
technical professionals to make
strategic decisions during critical
operations, in a timely manner.
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It transmitslife-like scenarios of
complex operations through
visualization and dynamic interaction,
while users’ activities and behaviors
are recorded to be analysed .
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ReVAI, the VR training system
developed for CASL engineers,
has won the Silver Medal Award
in the 47th International Exhibition
of Inventions of Geneva in 2019.
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SHIELD - Critical Infrastructure Protection in
Hong Kong

SHIELD is a platform for information sharing among different
key stakeholders in preventing cyber-attacks, by facilitating

the sharing of intelligence, and simulating cyber-attacks for
the purpose of providing drills.
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SHIELD Smartbox

Technologies ready to transfer
include:

* The SHIELD platform which provides
a training ground for expertise
development in Hong Kong

* Avanilla version of the SHIELD for
the retail industry and / or critical
infrastructure suppliers
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The SHIELD features 3 components: 1) a smart box, called SHIELD
(Smart Hacking and Intrusion Entrapment with Lawful Detection), that
is built to perform intelligent packet filtering; 2) a cryptographic model
that sanities the information collected by the smart box in order to
protect data privacy during digital investigations; and 3) a means for
profiling cyber-attacks using the sanitised data.
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SHIELD helps avoid the threat
arising from DDoS attacks where
attackers will initiate heavy
traffic to cripple and bring down
e-Commerce web sites.
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The SHIELD provides detailed
information of cyberattacks and
alerts the key stakeholders to
protect them from being attacked.
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The system generates the trace
back plan which includes the
recommended take down priorities
of Bots and / or attack sources.
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1 |wantto eat Chinese dim sum,
where should | go?
ARz - WEETEEEE ?

| o .L-, 3. Request social media authentication |_
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I
I
I
2 Search restaurants using INCOMIRS :
|
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4. Userand Friends' Data
BERAERSE

5. User and Friends’ Data
il E Social

Ll Media Data
58 INCOMIRS 1R HRH AR
1. Input Information®® A EH
I. Cuisine/District 23, /1% 2. Request social media authentication
ii. Secial Media Authentication BN R
[e.g. Faceboaolk, WeChat, ..
AT
INCOMIRS (0 : B - WeChat, ..) =
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= ! AR 6. Recominended
" 7. Recommended Restaurants Restaurants
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INCOMIRS

Integrated Community-based Microblog
Recommendation System (INCOMIRS)

In this project, an effective community-oriented microblog
recommendation system will be developed to jointly consider
the importance of microblog and individual users' interests.
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New technology to be
developed includes:

® Integrating community engagement
data into recommendation
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Intuitively, we should recommend Restaurant A. With community information, the recommendation may be different.
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We try to obtain this community
Information from social mediaand
( microblogs, such as Facebook

RestaurantC |, S

Accurately locate customers from the Internet is undoubtedly important
for e-commerce nowadays. An effective way to do so is to analyse
the information from microblogs, such as Weibo. Microbloggers
with common interests usually form communities. By identifying the
community interests, we can locate our customers more precisely.
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INCOMIS focusses on the interests
of individual as well as the interest and qualitative evaluations,

INCOMIS adopts both quantitative

of communities.
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which brings new insights on
how to develop a highly reliable
recommendation system.

INCOMIS is able to handle a large
dataset in real time.
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RFID-ENABLED SENSING
TECHNOLOGIES
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RFID-Enabled Sensing Technologies for Real-
time Environmental Monitoring and Facility
Management

The RFID-Enabled Sensing Technologies provide continuous
monitoring of ambient statuses surrounding environment-
sensitive items like cultural artifacts, food and drug 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.
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E-COMMERCE,

LOGISTICS AND SUPPLY
CHAIN MANAGEMENT
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Technologies ready to transfer
include:

A real-time environmental monitoring
system (communication tag, sensor
modules, communication router

and coordinator, monitoring and
reporting software, customisation and
consultancy, etc.)

Communication tag, router, and
coordinator design

Universal sensor interface design
Sensor module design

Monitoring and alert application
software
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' RFID Envitonment Montoring System

B RFID Enviranment Manitaring System
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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 deviate from the individually customizable range
of allowable conditions, the system will alert the user accordingly.
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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.
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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.
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RFID-ENABLED
SENSING
TECHNOLOGIES
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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.
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PRODUCT
AUTHENTICATION
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Product Authentication at Retail Points -
Infrastructure and Systems

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.
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E-COMMERCE,

LOGISTICS AND SUPPLY
CHAIN MANAGEMENT
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Technologies ready to transfer
include:

LSCM Authen[Tick® system (software
application, hardware design, system
customisation and consultancy, etc.)

Product authentication server software

QR Code, UHF RFID and NFC mobile
applications (for Android only)
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Operation Model of
Product Authentication
Scheme

Product Authentication technology avoids the pitfalls endemic to
conventional anti-counterfeiting methods and powers 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 in the Internet, making for
seamless integration into existing user infrastructure.
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The robustness of the LSCM
AuthenTick® 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.
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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.

PRODUCT
AUTHENTICATION
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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.
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E-LOCK

loT Cross-Boundary Fast-Clearance Security
Application

The loT Cross Boundary Fast-Clearance developed by LSCM
helps interconnect 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 of 2016, customs clearance between Hong Kong and
Guangdong becomes more convenient and efficient.
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E-COMMERCE,
LOGISTICS AND SUPPLY
CHAIN MANAGEMENT
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Technologies ready to transfer
include:

® E-lock Track and Trace Application
Platform

E-lock Interoperability Gateway for
Transshipment

Transshipment Track and Trace
Backend Application

Transshipment Track and Trace User
Interface

E-lock end-to-end information security
server system
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Since the trial of the ‘Intermodal Transshipment Facilitation Scheme'’
from 2012 and 'Single E-lock scheme’ from 2016 , it has been extended
to 52 clearance points in Guangdong province including Guangzhou
Nansha Free Trade Zone, Jiangmen International Electronic Commerce
Express Mail Sorting Clearance Centre and Guangzhou Airport,
including the 12 clearance points in Hong Kong, included Hong Kong
International Terminals and Kwai Chung Customhouse, 624 express
intermodal transportation routes are offered. Up to May 2019, the
scheme has been on trial for more than 118,900 times, with over 52
million consignments being handled.
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The system supports real-time While a single locking device
GPS tracking and monitoring. It (e-Lock) supports multiple
also offers unique security token jurisdictions, independent locking
control. control across jurisdictions s

achieved.
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E-LOCK

DIPKOME

SALOMN
INTERMNATIONAL
DES INVENTIONS

GENEVE

E-Lock has won the Silver Medal at
the 45th International Exhibition
of Inventions Geneva in 2017.
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ADVANCE TRUCK'S
ARRIVAL NOTIFICATION

SYSTEM
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Advance Truck’s Arrival Notification System
for Air Cargo Industry at the Hong Kong
International Airport

Utilising the power of passive UHF technology, LSCM’s
advanced arrival notification system is able to monitor and
identify vehicles travelling at high speed from a distance.
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E-COMMERCE,

LOGISTICS AND SUPPLY
CHAIN MANAGEMENT
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Technologies ready to transfer
include:

Advance arrival notification system
(tracking software, hardware design,
system customisation and consultancy,
etc.)

Tracking and alerting software

RFID tags and hardware design
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Truck coming in to
claim import cargo

50 km, 30 minutes or to deliver export
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The Advance Truck’s Arrival Notification System is already installed in
one of the busiest highways in Hong Kong, tracking specific trucks as
they make their way to cargo terminals across Hong Kong. The timely
information provided can be used to maximise operational efficiency by
enabling optimisation of parking space management, providing more
reliable metrics to assess vehicle traffic at loading areas and allowing for
advance preparations for loading or un-loading.
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For truckers, it minimises the
waiting time for truck docks.
Quicker turnaround time on

For cargo terminals, it maximises
the utilisation of docks and

eliminates idle time. Cargoes

can then be transferred between
the aircraft and the truck more
efficiently. It also helps cycling
Unit Loading Devices (ULD) as
efficiently as possible.
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airport trips means more job
opportunities for the truckers.
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ADVANCE
TRUCK'S ARRIVAL
NOTIFICATION
SYSTEM
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For forwarders, the system helps
provide better CRM services.
They will be able to better utilise
truck trips to the airport and to
provide ULD to the warehouse
for consolidation tasks. The
transparency of the information
allows them to be responsive to
fleet contingency.
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RFID PARCEL
LOCKER
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RFID-enabled parcel locker system

The first generation of iPostal station was released in May 2016.
As a system for providing lockers placed 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 secure mail collection
services in Hong Kong.
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Technology ready to transfer
include:

E-COMMERCE,

LOGISTICS AND SUPPLY
CHAIN MANAGEMENT
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RFID-enabled parcel locker system
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RFID antenna
g "/ Octopus |

Parcel Locker amed Touch Screen
Controller

<> Video Cam

> Speaker

mental Configurtor

Hong kong Post System Application

System block diagram

Currently, Hong Kong Post has deployed around 12 of the iPostal
stations at various locations within the HKSAR. Promulgation of the new
generation of RFID-enabled iPostal Stations by Hong Kong Post, with
the assistance of the new funding program from ITB, will allow Hong
Kong Post to better serve the general public.
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The system streamlines the RFID antenna is installed to
postman's process. The parcel accurately identify the right parcel
would be automatically identified  for the right locker. The Infra-Red
by the RFID system to the exact sensor is installed inside each

box number. locker to ensure that the parcel is
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The RFID-enabled Parcel Locker
System has won the Gold Medal
at the 45th International Exhibition
of Inventions Geneva in 2017.
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ROBOTIC MATERIAL
PREPARATION DEVICE FOR
PRODUCT CONFORMITY
ASSESSEMENTS
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Robotic Material Preparation Device Using
Tactile and Visual Guidance

Common material preparation procedures are critical
for product safety and necessary to conduct 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.
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ROBOTICS
TECHNOLOGIES
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Technologies ready to transfer
include:

* Engineering design and motion
control software of passive force
control grinding head

¢ Visual guidance technologies
on Window platform for sample
preparation machine
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This robotic device is comprised of tactile and visual guidance. Anionized
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.
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The robotic material preparation The samples obtained can be in

device canhelpto prepare product  different colours, shapes, sizes

samples of kitchenware, garment/  and made of various materials.
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The device has successfully
passed the conformity test with
the support of SGS, a renowned
product safety and conformity
assessment organization.
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SMART SERVICE ROBOT
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ROBOTICS
TECHNOLOGIES

P A Bz i

Smart Service Robot

LSCM has deployed key building block technologies for
smart service robots, used in warehouses, banks and
elderly homes. Object approaching, navigation and motion
stability techniques are adopted to improve productivity and
efficiency.
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New Technologies that will be
developed include:

¢ Computer vision and microphone array
techniques for object locationing and
identification

* Navigation
e Chatbot
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In this project, object approaching techniques are developed, such as
computer vision and microphone array techniques. Robot navigation
using SLAM (Simultaneous Localization and Mapping) and RGB-D
camera are also used to avoid a collision of mobile robots.
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A locationing and identification
technique that captures and
analyses images of the same
object from a series of video
images is adopted.
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Microphone array could provide
a non-visual mean of direct
interaction with the service robot.
Microphone array benefits from
out of sight applications.
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SMART SERVICE
ROBOT
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LIDAR and RGB-D are used for
localization and for mapping
(SLAM) the cameras of service
robots. 2D LIDARs are relatively
low cost and commonly used for
collision avoidance.
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SMART LIFTER
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Smart Lifter/Transporter for Object Handling
in Confined Space

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, and its size is even smaller than both machines. With
the additional sensors, such as force sensors, the operation
efficiency can be enhanced.
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ROBOTICS
TECHNOLOGIES
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New Technologies that will be
developed include:

¢ A new and modular end-effector for
handling various objects

e Adjustable level controller to provide
additional supporting force for object
handling
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LSCM’s smart lifter/transporter is designed to cater to conventional
warehouses in Hong Kong. It can carry out delegated and fine-
manipulative tasks. In addition, it can be simply turned into a stratified
(or personalized) lifter for elderly care applications. It would generate
significant economic and social benefits for local industries and societies.
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An adjustable level controller will The lifter is a new equipment
be generated to provide additional  tailored for confined and
supporting force for object unstructured warehouses or

manipulation /handling. settings. It assists human

A S ek R e ftam sy OPerators to maneuver around

i i such environments to enhance
STRTIRIRMIRZAA © overall warehouse productivity

and efficiency.
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SMART LIFTER
SLEEREEL

A new modular end-effector

(including its controller) s
equipped for handling various and
multiple objects of different sizes.
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PHYSICAL SENSORY
SYSTEMS

Physical Sensory Systems for Human-Robot
Collaborative Tasks

Robot Safety is a major requirement for any robotics
application. This project aims to develop new sensors
deployed by robots, to ensure safety for humans in human-
robot interactions.
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ROBOTICS
TECHNOLOGIES
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Technologies ready to be
transfer include:

* Robot whiskers sensors
® Robot Skin (touch)
* Robot vision

e Human-robot collaborative controller
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Since conventional sensors may not be suitable for human-robot
interactive tasks, in particular to outdoor settings, this project aims
to develop sensors and sensing systems that can overcome these
deficiencies through new cutting-edge technologies, such as robot
whiskers, robot skin, robot vision, and a human-robot collaborative (HRC)
controller that can facilitate the safe integration of robotics technology
in local industries.

AR ERER—RS AN —EBRANABBE  FHREEINRE - RILIIE
BB R R - e iRE L ERSMNERRRAIGRE - PIEIHE AT
5~ WA ARE ~ MBS ARE - FAMEE (HRC) 125125 - {EMIZER
HBA AT Z 2 -

1 L L
N\ \ 5

a

The project leverages DVS A low-cost flexible robot skin
camera’s high motion sensitivity sensor array is used for the
andminimal datatransferoverhead  detection of force/pressure.

to detect the human body and g e anum A p7 e RIS RS
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Deep Learning (DL) for effectively BRFRAIDIED

recognized hand movements and
identifying objects. moving hand
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PHYSICAL
SENSORY
SYSTEMS

The robot whisker sensors aim
to detect/sense the presence
of humans or objects within the
proximity range.
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HEAVY DUTY
AUTONOMOUS GUIDED
VEHICLES
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Heavy Duty Autonomous Guided Vehicles
for Warehouse Management (AGV)

L Y Logistics and Supply Chain MultiTech R&D Centre
WRRMERS RIS

Heavy Duty Autonomous Guided Vehicles for
Warehouse Management (AGV)

To keep pace with the fast development of worldwide e AGV motion control module (central 2

Technologies ready to transfer
include:

e-commence, businesses rely on advanced warehouse
management system to minimize the processing time and
enhance efficiency. The Heavy Duty Autonomous Guided
Vehicle (AGV) developed by LSCM is suitable for using in
local warehouses, factories and mass retailing shops. The
AGV is not only capable of carrying goods, but also can do
inventory stocktaking tasks during closing time.

individual drive wheel type AGV)

Engineering design of lifting
mechanism

Firmware of QR/AR code data
recognition and orientation extraction

AGV coordination system for efficient

AGV task and route planning, with
application programming interface
(API) for seamless integration
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A self-balancing mechanism (inertia measurement & control) is designed
and installed to the AGV. The proposed mechanism is able to maintain
30-40kgs load subject to random and dynamic states.
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HEAVY DUTY
AUTONOMOUS
GUIDED VEHICLES
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The warehouse robot is a These robots navigate around on The latest AGVs are able to
compact, high maneuverability a predetermined route and can navigate around the warehouses
and sensor rich AGV. It uses assist in performing inventory by following tags and codes

proximity sensors as well as other
sensors for collision avoidance,
data fusions, motion planning and
control.
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stocktaking and move around with
a maximum loading of 500KG.
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embedded on the floor of the
warehouse, which ensure the
navigation scope is within 10 cm
and provide enhanced collision
avoidance capability.
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PHYSICAL SENSORY

SYSTEMS
FOR HUMAN-ROBOT
COLLABORATIVE TASKS
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Physical Sensory Systems for Human-Robot
Collaborative Tasks

Robot Safety is a prominent requirement for any robotics
application. In the past, robotic arms were installed in
enclosed environments to avoid accidents involving humans.
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.
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ROBOTICS
TECHNOLOGIES
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Technologies ready to transfer
include:

* Robotic vision system for identifying
capacitors

* Associated training application for
training new electronic components
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Model training

Collect ~200 capacitor
images with various
lighting and density

Label keypoints of
non-occluded capacitors

————)

Train new model for
identifying capacitors
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This 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.
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Hierarchical feature representations
are learned in different layers
of the neural network, and they
simultaneously classify different
types of components, detect the
location of components, estimate
pose and occlusion status. Once
these features are learned, they
can be applied to various tasks
related to visual recognition
of different types of product
components.
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Multi-stage  framework  saves
computation cost and improves
efficiency and accuracy. Smaller
and faster networks first reject
and accept candidate regions at
the early stages, and then more
complex networks handle harder
examples.
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The data from the vision sensor
can be processed by the above-
mentioned  technology.  After
processing the data by vision
algorithms, vision sensor can
be installed on a robotic arm as
impact sensor or position sensor.
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SMART ROBOT HAND
AND EYE CO-ORDINATION
ENABLING TECHNOLOGIES
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Smart Robot Hand and Eye Co-ordination
Enabling Technologies for eCommerce
Warehouse Management

LSCM'’s multi-camera vision coordination control system and
flexible end-effector are designed for commercially available

robotic arms to handle objects in different shapes, colours,
sizes and surface textures that move along conveyor belts.
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Technologies ready to transfer
include:

ROBOTICS
TECHNOLOGIES
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RGB-D vision system

Design specification for pneumatic
end-effector for pick and place
(Baggage label affixing)
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ﬁ@"\ * Robot Arm
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Label Dispenser

The RGB-D vision system sends shape, size and surface information of
the baggage to pneumatic end-effector to operate on label affixing. The
3D model and RGB image are passed to a machine learning algorithm
to segment objects in the scene.
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After each object is detected and
classified as target object of end-
effector, surface fitting algorithm
is applied to the 3D model to
provide the suitable position for
end effector to affix labels on the

baggage.
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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.
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The technology’s pilot run has
been conducted by the Hong
Kong International Airport (HKIA)
fortesting it in the actual industrial
environments.
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FOLLOW-ME ROBOTS
AND PLATOONING
TECHNOLOGY

ROBOTICS
TECHNOLOGIES
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This technology looks into a novel platooning technology using ultra-
wideband (UWB) technologies. Two UWB transceivers are installed
on the “Follow-Me"” (anchors) and one UWB transceiver is held by
the operator with tag. By measuring their Time-of-Flight (ToF) using
advanced digital signal processing techniques, the ranges between the
tag and anchors can be found and the tag location can be calculated.
The Follow-Me will be able to make the best moving distance, following
angle and speed.
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AND
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Follow-Me Robots and Platooning Technology

New Technologies that will be

Follow-Me Robots help the operator carry bulky and heavy developed include:
items, so the operator only needs to retrieve items from the ¢ Fgollow-Me Robots
shelves. Related sensory and computer vision technologies
will be developed to make the technologies user-friendly and
ensure safety.

e Mecanum wheel and caster wheels
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Follow Me

Robotic moving module
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A vision camera using intelligent
algorithms to recognize AR code
mark. When an operator wears
a cloth with AR code mark, the
vision system recognizes the AR
code and calculate the distance
and angle between the robot and
the operator.
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The lidars are placed in the front
part of the robot for obstacles
scanning. The scanning distance
will be adjusted according to
the speed of the robot. Robot
controller will stop the robot when
an obstacle enters the safety zone.
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The robot has at least two driving
wheels. It can move forward,
backward, turn left and turn
right. A power management
system provides stable power
supply to motors, sensors and
microcontrollers.
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An Affordable Location Tracking System that
Benefits HK's Elderly, Disabled and Alzheimer
Patients

iBao is designed for the elderly and their families to track
users’ locations and monitor health information. With a
full range of indoor and outdoor positioning technologies,
the risk of wandering is reduced and the elderly can enjoy
going out in a densely populated urban environment. Family
members can also use the mobile app to take care of their
beloved ones easily.
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Product Available Include:

e Bao
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iBao tracker

Device Management System
iBao caregiverapp

LSCM and its partner, Wing Wah Love Technology Services Ltd,
have developed iBao - a low-cost, real-time, high-accuracy indoor
and outdoor portable tracking device by using 3G + GPS + Wi-Fi
positioning technologies. In addition, iBao includes a cloud-based
device management system and a tracker monitoring mobile app for
caregivers of elderly, disabled people, or Alzheimer and their patients.
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The sleek and compact design of ~ When the elderly user is out of the
iBao makes it easy for the elderly preset geo-fencing zone, an alert
to carry it around. In addition, the  notification will be sent out to the
battery can be used for more than  caregiver mobile app.

30 hours. The shock-resistant and % 2 S R TR B B

sprinkling-proof body allow the ... ", .=, D,
elderly to use it with a peace of Egjgg"ﬁ%ﬁ@%@ﬁ%ﬁﬁ&ﬁﬁ

mind.

SE A M RS
FEEEMSWE - AF - BT
R RE30 L - TER
RS - ERERLEA -

It provides elderly wuser
identification for further service
integration, such as eBao Health.
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ULTRA-WIDEBAND
ACTIVITY MONITORING
SYSTEM
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no activity for 18 s

Zone 1

Ultra-Wideband Activity Monitoring System
for Solitary Elderly

LSCM has developed a monitoring system to measure
the activity levels of the elderly and detect any abnormal
conditions by using state-of-the-art ultra-wideband (UWB)
and signal processing technologies.
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New Technologies that will be
developed include:

e Algorithms to determine/sense
different activities

e Algorithms for daily-activity
comparison

et 52 RO FR I €14 -
o REE/RARREBINEEE
o WBRARBEBOHEEA

ARadar Frame = History of Radar Frame
s E " Movement Extraction
6 spEEEN LN N
EI? , | cTarg_et (eﬂecﬁon
§ g 250 is highlighted
%’ - Signal
& enn strength
X %. 500, o colour
E é lightness
é 0 250 500 3* 25 50
# of sample (1 sample = 6.4mm) Frame (1 frame = 50msi

0

Movement rate (bpm)

The users do not need to put on any device, the UWB radars installed
in the system use sub-cm-order time-of-flight information to determine

their breathing rate and track their |

ocation. Also, it is not sensitive to

ambient conditions and does not have privacy issues.
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This  low-cost and  privacy-
preserving system provides real-
time feedback to help caretakers
provide efficient remote monitoring
service for the elderly.
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The hardware in the project will
sense the movement/location of
the target while the data will be
sent to the backend for analysis
by advanced signal processing
techniques.
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ULTRA-WIDEBAND
ACTIVITY
MONITORING
SYSTEM
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DIPKOME

In 2018, Ultra-Wideband Activity
Monitoring System for Solitary
Elderly won the Gold Medal at the
46th International Exhibition of
Inventions Geneva.
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RFID BLIND CANE
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RFID Blind Cane Navigation System

In Hong Kong, visually impaired faces various rehabilitation
obstacles when travelling either indoor or outdoor. With RFID
technology and audio navigation, the Blind Cane Navigation
System provides guidance to the visually impaired and leads
them to their destination by the shortest route.
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Products available include:
e RFID Cane Reader Design

* Smart Navigation Mobile App used
with the RFID Cane Reader

e RFID tag design in different form
factors embeddable in various kinds
of guiding paths / tiles for indoor and
outdoor use

¢ Cloud platform for the visually
impaired
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Reader
antenna

Reader
module

Rechargeable
lithium battery

With the aid of the Blind Community Cloud Platform, the visually
impaired can obtain the latest updates on the map and enjoy a seamless
navigation across different regions. Functions such as item tagging are
also available to make the living of visually impaired more convenient.
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RFID tag design in different form
factors embeddable in various
kinds of guiding paths / tiles for
indoor and outdoor use.
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Barrier Free Access (HK) Limited,
a wholly-owned subsidiary of The
Hong Kong Society for the Blind,
has started the relevant business
to offer full-set of service backing
the RFID Blind Cane Navigation
System.

EEGENKARAT (BBBEA
WEGET D) ERREEE
1 RH—RIZERER

RFID
BLIND CANE

AR SRR R
REALTFH

DIPKOME

eneva

RFID Blind Cane Navigation
System was granted the Gold
Medal in the 44th International
Exhibition of Inventions Geneva in
2016.
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SERVICE LOGGING
AND INFORMATION
KIOSK SYSTEM
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Service Logging and Information Kiosk System

LSCM developed a Service Logging and Information Kiosk
System which is suitable for deployment in elderly care
centres and attention homes.
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Technologies ready to transfer
include:

Server Software Development License
Kiosk Software Development License

Kiosk Industrial Design Document
License

Server Software License
Kiosk Software License

Kiosk Industrial Design
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Measure Data Input

Measure and
data capture, all
combined into
one single step

With the help of RFID technology, nursing staff and caregivers can
perform service logging and workflow management right on the spot
after completion of the service, thus eliminate the steps of paper
recording.
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The Kiosk is wall-mounted in each

The Kiosk can provide information
room. to elderly residents, such as meal

menu, daily activities information
and schedule, weather report
and forecast, etc. This will greatly
reduce the workload of the
caregivers.

ZAFARERPONRERMEAT
FEMNEM - PINERAREESE
BRODERAER « RRMENTAA
% DUBEEBEAENIFEE -

IRFREN G —EREARE L -

SERVICE
LOGGING AND
INFORMATION
KIOSK SYSTEM

AR ¥ EC R A
S ER

The technology has been pilot-run
in Yuen Long Home for the Aged
Blind (Jockey Club Yan Hong
Building)
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INFRARED THERMAL
SAFETY SYSTEM
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Infrared Thermal Sensing Safety Alert System
for the Elderly

The Centre's 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 caretaker.
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Technology ready to transfer
include:

Infrared thermal sensing safety alert
system
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INFRARED
THERMAL
SAFETY
SYSTEM

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 caretakers that the person being looked
after may be in danger.
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This device consists of several If the individual falls and is In 2019, the Infrared Thermal
movement sensitivity levels and unconscious, the system will alert Sensing Safety Alert System
can be easily installed inside a the relevant caretakers to take won the Gold Medal at the
toilet or a bathroom. immediate action. 47th International Exhibition of

EAEREE S AESREE 5 NEEIINGER  ZAenBES Inventions Geneva and a Silver

! - Medal at the 1st Asia Exhibition
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REREERFAIAZER s EREHEETS of Inventions Hong Kong which

was held in 2018.
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RFID-TAGGED
VEST & GATE DOOR

SYSTEM
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GNSS Tracker ~

Alarm / Location Info

All-in-one RFID Gate

Exit Point

Outdoor - use GNSS Service Unit - use RFID

RFID technologies for safeguarding the
elderly from accidental wandering

The elderly wearing the vests with built-in RFID tags will be
detected automatically in case they wander away from the
elderlyhomes or centres without permission.
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Technologies ready to transfer
include:

e Passive RFID washable tag design

e RFID Entrance / Exit monitoring
system
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Staff of the elderly homes or centers will register the information of each
vest using a RFID reader before deployment. Antennas are installed at
the main exits, so the RFID signals can be detected from the RFID tagged
vest. If an elderly wearing the RFID tagged vest leaves the elderly home

or centre without permission, the system will alert the monitoring staff
by providing an alarm, then, he/she can stop the elderly from leaving RFlD_TAGGED
the home or centre immediately. VEST & GATE

RERERSZE - PONBERLZBHERECEHNEONEEE
B SRBAURERSURENLGE - T‘E%EP/UHjJ\DE’MUEﬁ <
BHAM I RA - BLURAI B O ARFIDRENSTAMS: - EBF L
RFIDELHIREBEBRES/H0  BEAGESRHER - SEhral
BV ZIEIEZRERER

DOOR SYSTEM

,.“..i%‘ﬁfﬁnﬁkﬂu
SRS

Advocated and supported by
Tung Wah Group of Hospitals -
Wong Cho Tong District Elderly
Community Centre, this RFID

solution is used to detect the in /
out status of Alzheimer’s patients
when they wander away from their
care premises.
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This technology provides more effective control comparing to manual
observation and can release the pressure on the caretakers in looking
for the elderly. The user interface of the system is clear and easy to use,
so it does not require much training for the staff.
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GPS Tracking Technologies for Locating
Missing Elderly Persons

Technology ready to transfer
include:

The elderly who suffers from Alzheimer's or other forms e Elderly Tracking Application Platform
of memory-related problems may get lost easily in outing Software Modules

activities. The GPS tracking technology can help find the
missing persons.
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Solution Overview
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GPS Tracker Embedded Vest

During outing activities, each elder will wear a vest embedded with a
tracker. Location information of the tracker will be sent to the server.
Operators in the service centre will define the geo-fencing zone. If a
tracker is outside the zone, there will be an alert.
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Supported by Tung Wah Group of
Hospitals - Wong Cho Tong District
Elderly Community Centre, the
pilot-run and evaluation of the GPS
tracking technology developed
has been conducted in real-case
setting.
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A vest with a location tracking
system is developed to assist
the Centre to better monitor the
elders’ location during outdoor
activities.
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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
specific elderly person.
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BABY TAG
BEEIER

Patented

Baby Tag and the Baby Tracking Management
Control System

LSCM Baby Tag System is an integrated system using active
radio communication technologies to effectively track babies
and children patients in the hospital environment.
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Technologies ready to transfer
include:

e Physical product design of tracking tag
for babies (small tag)

Physical product design of tracking tag
for children (large tag)

Baby tag electronics design and
firmware

RF Reader component design and
system software

e Monitoring system software with Nurse
Station application
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Components schematic

slide locking cap/.

upper casing

electronics

upper casing

spring metal

lower casing

sillicone rubber
with conductive layer

Baby Tag provides protection to new born babies against abduction by
raising a visual and audio alert when unauthorised movements of new
born babies or attempts in tampering of the tag have been detected.
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Nurses of the ward can monitor
the whereabouts of babies and
children patients easily by using
the online Nurse Station of the
system.
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Full time monitoring features
are supported by a radio
communication system covering
the whole ward.
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Warning alerts will be raised
immediately even when the tag is
damaged in an illicit attempt.
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RFID ASSET
MANAGEMENT SYSTEM
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RFID Asset Management System

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 a matter of days. The new system involves a few
simple steps which consist of tagging, scanning, matching
and reporting.
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New Technologies to be
developed include:

e Detachable antenna design

® Blockchain storage of inventory
records
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Asset Management Process Transformation With RFID
Tremendous Improvement On Productivity & Asset Protection

L L Quick result Real-time
Reader reads with reporting
multiple tags Long reading minimal can be
resources . accessed via
at the same range for
required loT network

time without unreachable
direct line of items

searching of
environments L placed o . N
items 7

sight

The RFID Asset Management Mobile Reader is self-contained, WIFI
enabled and movable. It runs on rechargeable battery that can last up
to a few hours on one charge and picks up RFID tags on assets via the
large antennas attached.

BRSHERRMEESBERERRRE S » BB EWIFIRAIREIN - #tE
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Compare with the traditional It allows stock-taking to be
barcode-based system, RFID done by batch versus having to
technology streamline asset manually identify and record item
registration process and enable individually at a time.

asset scanning to record within R AL M E D4 » RES

minutes.
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RFID ASSET
MANAGEMENT
SYSTEM
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Answt Senrch st ock Taking

With a click of button, the scanning
process can locate assets and
identify missing items with ease.
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LANDSLIDE DETECTION
AND ALERTING SYSTEM
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Landslide Detection and Alerting System

The landslide detection and alerting system 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
real-time detection of landslide impact on barriers.
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Technologies ready to transfer
include:

A real-time environmental monitoring
system (communication tag, sensor
modules, communication router and
coordinator, monitoring software,
customisation and consultancy, etc.)

Outdoor Communications design

e Universal sensor interface design

Sensor module design

* Monitoring and alert design
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The landslide detection and alerting system enhances the effectiveness
of remote barriers built through the years by the Civil Engineering and
Development Department (CEDD) of the Hong Kong SAR Government.
By deploying internet-of-things sensor technologies, the system can
real-time detect landslide debris impacts onto the barriers and issue
instant alerts to the authority.
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To improve public safety against An on-site Warning Message
landslides, an instant camera System (WMS) helps to deliver
system with infra-red light has the landslide warning messages

been developed to provide image
and instantly transmitted to the
related department for follow-up
immediately.
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by using the technique of Moving
Message Display and strengthen
the structural support of the
system to withstand the external
load brought by extreme weather
events.
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LANDSLIDE
DETECTION
AND ALERTING
SYSTEM
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The Landslide Detection and
Alerting System has won the Silver
Medal at the 47th International
Exhibition of Inventions of Geneva
in 2019.
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ULTRA-WIDEBAND
PACKAGE SCANNER
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Ultra-Wideband Package Scanner for
Inventory Management

This project adopts low cost ultra-wideband (UWB) radar
technology to develop a non-destructive object scanner.
By correlating changes of different radar output waveforms,
it is possible to identify non-standard scanned objects for
screening purposes.
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Radar array

Radar unit

New Technologies that will be
developed include:

e UWB antenna design
e UWB beamforming algorithms study

1% bt 55 9 A 5z filg &245
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Antenna array

Radar scanner

Focused beam

package contents

- Output to user

LSCM has developed a portable and non-invasive scanner which
uses UWB and RF technologies. Utilising time-of-flight and waveform
data collected by the sensors, the UWB scanner can analyse the inner
conditions of an object by applying advanced digital signal processing
techniques. This device can be applied to inventory control or quality
assurance system without unpacking the items, ensuring an effective
workflow and increased productivity.
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Radar -
element n 4 _p

Scanning
Prototype

This solution will provide a low- The quality control unit may
cost non-destructive alternative use this scanner to compare the
for local SMEs in different testing package with the standard
operating environments such as reference package in order to
logistics warehouses. identify any potential abnormal

Z'KI/E\ E %’%q:/_]\JLTZEE@i\%_'f@{Em package for further re—checking
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ULTRA-
WIDEBAND
PACKAGE
SCANNER
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DIPKOME
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In 2018, Ultra-Wideband Package
Scanner for Inventory Management
won the Silver Medal at the 46th
International Exhibition of
Inventions Geneva.
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SMART DRAINAGE
SYSTEM
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An Integrated Sensor Module and Ubiquitous
Wireless Network for Smart Drainage System

Aflexible 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 has been developed for effectively monitoring water
level changes and gas concentration changes within drainage
and sewage manholes.
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Capacitance/
Vibration Sensor &
3 Light Sensor

ey

S?J

Underground devices
with 4 sensors
ECfaE W Eir
1T R R

Installation of an underground device

FET R

New Technologies that will be
developed include:

* An underground to above ground
communication system has been

developed

* An underground device with multiple
sensors for detecting environmental
changes within the sewage and
drainage system has been developed

* A compact, conformal and adaptive
antenna operating at lower frequency
for minimizing the size of underground
devices

* Application software and alert engines
for managing sensing data has be
developed
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Underground Devices Access Points Network Servers
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Low Frequency Wireless Network

Applications

LTE Network TCP/IP

To monitor the collected data remotely, the data management system
will be built based on cloud computing and storage technologies to
allow convenient real time access to the data for analysis by users. At
the same time, APPs will be developed for on-site data browsing. With
the sensing network, application software, cloud computing and cloud
storage technologies, high risk area such as flood blackspots, manholes
with high density explosive gases and even areas at risk of landslides
can be closely monitored.
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Collect sensing data from Clear tag locations displayed on
underground device by handheld map view.
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SMART
DRAINAGE
SYSTEM
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An underground to above ground
communication system and an
above ground mesh network is
developed.
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Field generated by horizontal currents

LOW PROFILE
3-AXIS POLARIZATION

Field generated
by cavity mode
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b

Field generated
by cavity mode

TECHNOLOGY

(B R = B 151 o AXis
Field generated by horizontal currents 3- AXlS

POLARIZATION

The 3-axis polarization technology ensures that each orientation along TECH NOLOGY

the polarized tag antennas can be read by applying a 3-axis polarization
approach, while maintaining a low profile feature.
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Output 1 Isolation

Input ~  Output 2

Novel Low Profile 3-Axis Polarization
Technology for the Near Field UHF RFID

Reader Antenna System

LSCM has worked together with the University of Hong Kong
to develop a ground-breaking concept that overcomes the
shortcomings of conventional reader antennas, which are
generally configured using a 2-axis polarizations configuration.
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Technology ready to transfer
include:

* Low profile 3-axis polarization near
field UHF RFID antenna prototypes

S HIFBRY BT E4E -
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This technology greatly improves
the reliability and flexibility of
existing RFID systems.

EIXTAKRES Y HBRFIDALH
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It can be connected to regular
commercial UHF RFID readers.
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The low profile near field
communication with full 3-axis
polarizations is developed using
new magneto-electric (ME)
antenna concept and the balanced
composite left/right hand (CLRH)
metamaterial structure.
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WIRELESS MESH
NETWORK
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Innovative and Efficient Wireless Mesh
Network for Outdoor Environment

As part of its ongoing collaborative efforts with academia and
industry, LSCM and its partners, the Hong Kong University
of Science and Technology and Openplatform Technology
Company Limited, have developed a mesh network to extend
the coverage range of existing Wi-Fi solutions utilising multi-
hop routing technology.
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Products available include:

e Wireless mesh network system
(software, hardware design,
customisation and consultancy, etc.)

e Network design

AN ERNEm e

o MRMIMIEREM (M ~ AR
B BRI R A RE R AR 7S)

o MMERRET

(@
RTG : /505 |
— M) /(7 ((m})_ J
L X
g i\ "'_'[Q_ . ﬂ/_f
dhn : '
MHH e

— Line connection (!f) Lavinet rootAP (.4 Lavinet mesh node

This innovative technology can be deployed in areas where mobile
carriers experience interference and dynamic blind spots, such as in
container terminals with moving cranes, aircraft MROs (maintenance,
repair and overhaul), libraries with shelves that experience frequent
turnover, and open fields (such as those in use for mining operations).
The mesh network also allows workers and facility assets to be located
easily, improving the efficiency of daily operations.
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The mesh network is a self-
adaptive network with failure
resilience that enables complete
and high-speed connections.

EEMPREEEEREBERD <
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real-time  visual
representation of mesh topology.

Tk ERARRAEE AR

It supports

WIRELESS
MESH
NETWORK

HAREE RS

Mesh nodes communicating with
each other and co-operating in
forwarding traffic of each other to
the nearest gateway. Each router
manages and maintains optimal
and backup paths which adapt to
the environment.
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RFID
HYBRID READER
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Integrated Barcode / RFID Reader for
Retailing and Inventory

LSCM'’s integrated barcode / RFID handheld reader contains
both a 2D barcode and an RFID reader within a housing that
is compact and trendy. The reader can be used for retailing
and inventory checking.
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Technologies ready to transfer
include:

* RFID reader module design

¢  Omni-directional internal antenna
design

aHERR T
RFIDR &S AR 2% 5

o MEMABENKREXGT

In combination with the Centre’s low-cost reader chip and highly
integrated module design, the reader is advantageously compact-sized,
light-weight and, most importantly, low cost when compared to existing

products in the market.
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The omni-directional internal
antenna design of the reader
ensures that the reader can read
the RFID tag regardless of its
orientation. LSCM’s RFID reader
module provides significant value
in reducing cost and improving
readability.
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While many airports employ 1D
and 2D barcodes for self-service
baggage check-in kiosks, the
Hong Kong International Airport
utilises additional technologies
which benefit from devices that
can address RFID read / write
requirements to provide enhanced
services.
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RFID
HYBRID READER
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Traditional asset management
system associated with several
complicated procedures which
is difficult for users to keep track
of the assets efficiently and
manage inventories accurately.
It is ideal for the application of
wireless RFID hybrid reader, which
helps to improve the accuracy of
identifying assets and managing
asset systematically. Since
wireless RFID hybrid reader does
not require direct line-of-sight, it
is much easier to be adopted for
inventory management.
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RFID
METAL TAGS
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RFID Tagging and Embedding Technology

Different kinds of RFID tag antennas have been designed
with high performance. Measurement results show that they
can be effectively used in product packages and blinding
guide lines.
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Wet inlay {adhesive .. .
back)

0.4mm-thick FR4
substrate (Single
layer)

2mm-thick FR4
substrate

0.4Amm-thick FR4
substrate (Single
layer)

Technologies ready to transfer
include:

* \Various passive RFID tag antennas
designed in different backgrounds
(metal, brick, soil and plastic, etc.)

* RFID tag antenna customisation

* Soft printed RFID antenna technology
on different materials
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Every tag antenna is designed based on different backgrounds and
working compatibility with different materials, like metal, soil, and

plastic, etc. Additionally, the Centre has developed technologies for

embedding RFID tags into product packages and make them adapt to
different environment, with high performance.
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This tag antenna combines the
technology of inlay with common
substrate. A metal reflector is
used for directional radiation.
With innovative design and
engineering, the tag delivers
a long read range within the
bandwidth of around 920MHz-
928MHz.
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This tag antenna has directional
radiation with a reflector dipole.
A capacitor and a inductor are
used for good matching. With the
simple structure, a long reading
distance is achieved.

IR RGA A RERFERER
we - AABREABERRIFMNNE
MILES - ENEEEE - AJLIER
RIEBERIE ©

RFID
METAL TAGS
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This tag antenna uses a substrate
with many holes to achieve low
loss. The technology of inlay is
utilised to print the antenna. It has
a simple structure and is easy to
be integrated.
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RFID READER
ANTENNA
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RFID Reader Antenna for Retailing, Inventory

and Locationing

Various techniques have been used to enhance the antenna
performance, such as gain and bandwidth. These reader

antennas have very long reading distances. The reader can
be used for retailing, inventory, and locationing.
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H-shape vertical ground

Technologies ready to transfer
include:

e Compact RFID reader antenna design

e Unidirectional antenna design
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This reader antenna has unidirectional radiation, long reading distance,
and compact size compared to existing products in the market.
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The unidirectional internalantenna  Circularly polarised reader
design of the reader ensures the antenna can receive signals
reader can enhance the reading regardless of the polarisation
distance. orientation. Two antenna elements

eI L e e - Ty " enhance the reading distance.

—EMRARTI M AIIZME - IERAERARR A B ERET - AILA
BUWERIB LAY © BT RAR
ARReREELSE - BNEE
PBEE o

RFID READER
ANTENNA
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The yagi antenna has the
advantages of high gain, low cost,
and simple structure.
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LORA IOT
PLATFORM

LORA4 B4

Smart city applications

Tracking plays an important roles in smart city applications!

LoRa loT Platform for Smart City Technology
and Applications Development

In order to support the development of Smart City, LSCM
has developed LoRa network which integrates smart

devices, citizens and the city' s services together to achieve
sustainability, efficiency and mobility in Hong Kong.
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SMART CITY -
SMART MOBILITY
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New Technologies will be
developed include:

* LoRa-based Cloud prototype for loT

* A gateway between LoRa network and
WiFi/L TE/5G network
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LoRa System

Network Server\

Application Server

LoRa Gateway

End Device

Three new LoRa-based Smart applications - interference-mitigated
LoRa-based seamless localization, real-time performance in LoRa
network and sub-metering will be implemented. These are the new
applications which can provide accurate localization, as well as real-time
and sub-metering services to potential users.
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Local Area Network
controllers (LANS)

The newly developed LoRa-based A novel seamless localization
Cloud prototype will facilitate technique based on LoRa will
long-distance data manipulation be developed. It will be more
efficiency and reduce computation  accurate than other low signal-
cost for users. This project offers  to-interference-plus-noise-ratio
an alternative solution to mobile  (SINR) wireless techniques.

platforms since a good link budget I8 B 4 B9 3 — FE R LoRalg T &Y
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LORA IOT
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The technology will be tested in
Hong Kong International Airport,
City University of Hong Kong,
and Tai Lam Tunnel to evaluate
the effectiveness of the proposed
network.
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SEAMLESS
NAVIGATION IN URBAN
ENVIRONMENT

AR E M R4

Seamless Navigation in Urban Environment
through Multiple Sensor Fusion and GNSS
Multipath Mitigation

This project will develop algorithms for GNSS multipath error
mitigation and for improving positioning availability in dense
urban areas. It will also provide a seamless positioning server
platform that supports high precision positioning in Hong
Kong.
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New Technologies that will be
developed include:

GNSS multipath ray tracing algorithm
Algorithms for multiple sensor fusion

Server platform for mobile users for
positioning computation

Pilot APP for mobile phones

A% Bt 22 Y #Rh Il B145 -

GNSSZ RIS BT H A

L RERRARTEE
ERAREAENRBAF Ak T
FRREEREINEAR

2 el
E fﬂ;
B % %E:
w |3 £ o= |
g i
g GPS based (NMEA)
Location Platform

This project will develop an integrated solution to solve the multipath
problem in Hong Kong. It will integrate multiple sensors, including Micro-
electromechanical Systems sensors, WIFI, 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.
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With  this project, we can

significantly increase coverage
and reduce multipath errors in
dense urban areas using the
aforesaid algorithms.
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By integrating multipath mitigation
methods developed in this project
and DGNSS platform for mobile
phones that developed earlier,
we will be 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.
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An android based pilot application
will be developed for mobile
devices which are equipped with
necessary sensors (e.g. GPS,
gyroscope and WiFi) and support
pseudorange and carrier phase
data output.
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GNSS BASED
INFRASTRUCTURE
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Lands Department
Active GNSS network

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

Based on the existing Hong Kong SatRef network, the system
offers a fundamental positioning infrastructure that provides

multiple location based services to support economic
development in Hong Kong.
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SMART CITY -
SMART MOBILITY

S5 - B3HT

Technologies ready to transfer
include:

DGNSS server platform

Software to support metre level
accuracy for smartphone and tablet
users

RTK server platform and high precision
Hong Kong geoid model

Software for RTK positioning to
achieve centimetre level positioning
accuracy
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GPS only: 12

GPS+GLONASS+Beidou: 33

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.

BRGUEAE « WTIRIE « IR S RIS R B T AR BSOS -
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The system implements GNSS
heightening in Hong Kong to
improve engineering surveying
efficiency.

BRI BEIE GNSS A ER
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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).
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GNSS BASED
INFRASTRUCTURE
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A full scale gravity survey in
Hong Kong is measured with
modern gravimeter to evaluate
the quality of the existing gravity
data available and to fill the gaps
of the existing data coverage,
particularly in mountain areas.

BRRARENEEEBF2EMEN
EHE  LEHERBENERH
B8 WEHRBER (BhRE
) BEEHRE



3D SEAMLESS
SPATIAL DATA
ACQUISITION SYSTEM
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3D Geodatabase Framework for Hong Kong:
A Lightweight 3D Seamless Spatial Data
Acquisition System (SSDAS)

This project aims to develop a 3D geodatabase framework
for Hong Kong on the demand of Lands Department for its

wide GIS applications for the whole Hong Kong, enabling its
applications in effective and efficient 3D urban environment.
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New Technologies that will be
developed include:

A 3D geodatabase framework
designed for Hong Kong

A synergized hardware platform
A post-processing software

3D geodatabases of pilot areas

1% B 2 Y #R 45 il B245 -
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The key issue for implementing the 3D geodatabase framework is the
corresponding data capture technology, and a lightweight 3D Seamless
Spatial Data Acquisition System (SSDAS) is thus proposed for the

corresponding 3D data capture.
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This is a 3D interior building
model produced by the spatial
data acquisition system and the
developed algorithm.
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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.
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SPATIAL DATA
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SYSTEM
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The developed geodatabase
and SSDAS will be widely utilised
in many fields that need spatial
information infrastructure in Smart
City, including lands and resources
surveying and management, civil
engineering, autopilot, intelligent
transport, highway maintenance
and urban planning.
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SMART AP
HreEAZ

Smart AP: Wi-Fi Positioning and Optimisation
for a Smart City

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.
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Technology ready to transfer
include:

e SmartAP Library

AS Bt £ Ay #R 45t il 245 -
o HEERAME
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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
advertisement ("Online to Offline”).
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The SmartAP will scan the A mobile app is developed to
environment Wi-Fi  signal to communicate with the cloud server

identify the location of Wi-Fi
devices. The site owner can thus
analyse the behaviour of their
customers or track their valuable
assets.

SmartAPR]#F 1 A I Wi-Fifl 5%
DB BIWI-Fisg BRI E R -
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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.
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SMART AP
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In 2018, SmartAP has won
the Silver Medal at the 46th
International Exhibition of
Inventions Geneva.
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INDOOR LOCALISATION,
TRACKING AND
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Indoor Localisation, Tracking and Navigation

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 WiFi
positioning system, Wherami, for indoor localisation tracking
and navigation.
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Technologies ready to transfer
include:

¢ Indoor localisation system (tracking
and navigating software, tracking
device design, customisation and
consultancy, etc.)

e Tracking or navigating application
software (against indoor map)

* Tracking devices designs

[ EB R e -
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Wherami is an innovative and highly WiFi-based accurate indoor
positioning system (IPS) which is able to "fuse" different location
estimations for a mobile user. The estimators may include WiFi
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
WiFi infrastructure.
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Mobile apps for indoor localisation, Map matching of building’s floor
tracking and navigation, plans together with an efficient
enabling targeted services and route selection algorithm.

Current Location

advertisement. The apps will

run in various mobile platforms, T?ﬁﬁﬁﬁq%ﬁ-l-ﬁ% - RERY)
including smart phones, tablets FEERHHEL -

and personal computers.
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Computationally efficient algorithm
to reduce the estimation time of
location. The position estimation
time does not increase with the

size of the fingerprint model.
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INDOOR LOCATION
ANALYTICS SYSTEM
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Heatmap "
Visualization
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Location Analytic ‘A Ak Ani
System

Physical Indoor Location Analytics System for
Exhibition and Convention Industries

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

* Wi-Fi-based indoor positioning system

¢ Femtocell-based indoor positioning
system

e Backend location analytics system
server

® Location analytics APIs for mobile apps

Fast calibration system

AR SR Fh L flo B4 -

o ERWIi-FINZERNEL R

e DlFemtocell R ERMNZERNEMFAL
o BIREMDTRSRIA RS

o fUREBERAENERNUEINERR
fH

V|S|tor Movement Data Collection

L, Applying ILAS in
an Exhibition Hall

Indoor Location Analytic System
(ILAS)

Femtocell No
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Backend Location Analytics System Server analyses the visitors'
movement data and predicts their potential preference using the
content-based and collaborative filtering approaches, and to make
use of the flow patterns extracted for better booth arrangement for
exhibitors, especially in the sub-optimal booth areas.

BRI EDTRGARBERBENARNIBEBRBITE  DT2HEN
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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.
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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.
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The system has been tested in
two real trade fairs organised by
HKTDC at HKCEC to evaluate the

viability of its deployment.
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Data Source Interoperability Service

RFID-enabled BIM Platform

While Building Information Modeling (BIM) enables better
productivity for public housing construction in Hong Kong,
data fragmentation and discontinuity hinder its development.
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.

BIMERIIREEBEEZAREENNE » AMEHH MIEEE
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System architecture design

RFID-enabled Building Information
Modeling Platform (RBIMP)

RBIMP Decision Support Services
(RBIMP-DSS)

R ERGET
S HRFIDHYEEEN BB TS (RBIMP)
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RFID-Enabled BIM Platform for Prefabrication Housing
Production in Hong Kong

Prefabrication ross-border On-site Operation &
Production Logistics Assembl Maintenance

p—
4'~“

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.
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Kt LIRS B R BB - E

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
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The project 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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The RFID-enabled BIM platform
allows real-time visibility and
traceability of prefabricated
components and facilitates
site management. It also helps
bridging the gaps between BIM
and HOMES for more efficient and
effective project management.
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SMART CONSTRUCTION
PLATFORM
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Smart Construction Platform based on Cloud
BIM and Image Processing

In this project, a smart construction platform (abbreviated as
BIMGLE) is developed by integrating Cloud BIM technology
and Image Processing. The platform can enable project
stakeholders (including the public) to keep abreast of the
progress of a project. The technologies can also mitigate
project delays and improve productivity of the industry.
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Technologies ready to transfer
include:

* Smart construction platform based
on cloud BIM and image processing
for work order generation and
management:

A BIM-based work order generation
module

A  Work order information extraction
module

A Work progress tracking module
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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 reach 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
location and works.
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In work progress tracking module,
it allows site personnel to record
and report work progress
using images. A site image
recognition engine is developed
to automatically recognise and
analyse the unsorted images by
using the pattern recognition and
deep learning technology.
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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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In this project, an integrated semantic knowledge-based BIM
is adopted and further extended by attaching additional loT
information to the Mechanical, Electrical and Public Health
(MEP) components, such that facility management and
building analysis can be done in one portal interface.
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A semantic knowledge based
BIM system for building lifecycle
management in the design and
construction phase

A portal of 3D BIM model integrated
with Bluetooth beacon and RFID
tagged building facilities for facility
management

NSRRI EELE DA
BT AEABEBIMAL

BETEINENMRFIDEENEZE
&ﬁ‘rﬁ BAN&EERE FAI3D BIMIRR
R

L]
-
sany
oo diages
A
~
-
ssany

g ooy
A
=
sy

swar danjey
A

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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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.
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The integration of structural and
GIS information in BIM will enhance
the spatial planning and project
management in building lifecycle
management.
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The integration of semantic BIM
and sensors information through
Bluetooth  MESH Technology
allows for speedy and accurate
building facilities information
exchange and control facilities
maintenance operations in
building lifecycle management.
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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 car.
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RFID tag design for safety helmet and
reflective vest

RFID sensing system

Driver alarm unit design
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The RFID Sensing Unit detects the presence of RFID tags nearby and
sends the alarm signals to the Driver Alarm Unit. The core components
of RFID Sensing Unit are an RFID reader and a 2.4GHz RF transceiver.
The RFID reader first broadcasts RF signals, and the nearby RFID tags
will respond to it. The signals will be returned to the RFID reader again
so that the RFID-tagged safety helmets and the reflective vests can
be detected. The RFID reader also communicates with the 2.4GHz
RF Transceiver, and sends signals to the Driver Alarm Unit. A Battery
Management System in the RFID Sensing Unit provides power for the
unit.
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Since most market available RFID  The developed RFID tags are

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.
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installed in safety helmets and
reflective vests. More than one
RFID tag is installed because
workers approach the vehicle in all
directions in construction sites.
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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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PROACTIVE
CONSTRUCTION

MANAGEMENT SYSTEM
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Location-based Technologies for Real-time
Site Safety Management System

In order to reduce site accidents, LSCM and The Hong
Kong Polytechnic University have developed the Pro-
active 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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Technologies ready to transfer
include:

® Real-time site safety management
system (tracking software, hardware
design, customisation and consultancy,
etc.)

e Tracking and alerting software

e Tracking and alerting device hardware
design

o] HEB AR E4E
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Real-Time Location System
(RTLS)

Virtual Construction Simulation
(VCS)

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.

PCMSE4 T RTLSEVCSHlT ° RTLSEIE—RF M BELRNEE, -
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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.

ELFEABEARKRES - tH
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PCMS provides various management
functions via websites, such as define
dangerous zones, configure anchors,
and establish relations between tags
and tag carriers.

PCMSEALIZE @AMt IZ & &
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PROACTIVE
CONSTRUCTION
MANAGEMENT
SYSTEM
EFETVESE
EERM

To ensure technical feasibility
and robustness of PCMS, we
have conducted many trial tests
in the real-life projects of Civil
Engineering and Development
Department (CEDD).
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SAFETY BELT ALARM
SYSTEM

ZEFEHWRHA

CONSTRUCTION
EE

Safety Belt Alarm System for Construction
Safety

LSCM has developed a real-time sensing system to monitor
the engagement of safety belts at a work site. The system will
detect any dangerous situations, such as the absence of the
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.

BRARIZZNRZHEHRRMG
MLSCMBIRMERRERY - ARR TN EAREENE
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Technologies ready to transfer
include:

e Safety Belt sensing tag design

Reader design

* Monitoring System Software

Handheld Device Application

Wireless charger design

o (HEB ARl E4E
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RF tags with sensors are 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 RF readers installed in the site,
so that it can be analysed by a computer program installed in the site
server. Whenever a violation situation is found, a form of notification will
be given to the worker directly or to a mobile device of their supervisor.

ZEFHIMABME N C K T w A RESRNSHARE - AL AEERE -
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In many safety violation situations, ~ CIC has trial used the developed

workers may unintentionally or system in some construction

deliberately not engage their belts
to the lifeline for time saving. The
design of the monitoring system
is to detect these dangerous
situations and to notify the site
workers in real-time to remind
them to engage the safety devices
properly.
TEALERZ2HRANER » TAR
AR ERRBER ERE2T LM
AR DIEaRE - RetEERE
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sites, so that the system can be
tested under different cases and
variants of lifeline installation
methods.

BAXZSORE—LEEETHH
R7YEERS  ERARENEIE
AR E B LRI TTIE T EST
Al o

SAFETY BELT
ALARM SYSTEM

RZEFERRMA

DIPKOME
Gasptions

At the 44th International
Exhibition of Inventions Geneva
held in 2016, LSCM received a
Bronze Medal Award for its loT
System for Construction Site

Safety.
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