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Radio Frequency Identification Technology’s
Multi-application and Hong Kong Industries

As one of the most promising emerging
technologies of the 21* century, Radio Frequency
Identification (RFID) technology has been the
focus of development work of many researchers.
The rapid growth of applications of RFID
technology can be easily found in daily life,
ranging from auto payment systems to pets’
identification chips. Among these applications,
“Internet of things” (loT) is listed on the National
12" Five-Year Plan (FYP) which states that loT will
be one of the nine major areas of development
planning, and the establishment of IoT is one of
the key demonstration projects.

Department of Industrial and Systems
Engineering (ISE) of The Hong Kong Polytechnic
University (PolyU) has engaged in the research
of applications of RFID technology since 2000.
“RFID itself is not new. What is new is how it is
integrated with other management systems

Dr Andrew Ip
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in unprecedented ways,” says Dr Andrew Ip,
Associate Professor, ISE, PolyU, who leads
a research team on total RFID solutions for
various industries and businesses. The team
has spent years on research of applications and
technological transfer of RFID, Wireless Sensor
Network (WSN) and mobility technologies. They
also provide tailor-made technical supports,
consultation services as well as enhancement
solutions to supply chain and logistics industries,
helping them improve quality and reduce costs.
They have co-operated with many manufacturers
and business units and are currently working
on an loT-based “Advanced Automobile Parking
Navigation Platform” with Sino Parking Services
Ltd, and collaborating with Pok Oi Hospital to
develop a tailor-made system named “RFID-based
Electronic Nursing Management System”.

What is RFID?

RFID technology is an advanced automatic
identification technology. It uses radio frequency
signals to acquire data remotely from tags
within readable range. RFID technology has
been widely used independently for a period
of time already; moreover, its applications are
becoming increasingly innovative. Nowadays,
RFID technology integrates with other
technologies and they are applied to a wider
range of industrial processes. Dr Ip explained
with a practical example that RFID tags can be
attached to clothing labels during the garment
manufacturing process. This application not
only improves logistics management in bringing
convenience of tracking products, but also
enables investigation of consumer habits. To be
more specific, the RFID technology can be used
in inventory level recording. Consumer habits
can then be analysed after the adoption of
suitable data mining techniques. This is certainly
an innovative way which integrates the academic



Technology principles of
“Advanced Automobile Parking Navigation Platform”

[EEEREAEMTS | HRTRE

Wirrkess Semsor and

hetuator Netnork (WSAN)

Q , s : =

o @

f‘l

oinqulr'p parking bots that

pravides charnging parking
| space and its availability

e Heservation of

i charging parking space -
)

g

5 ol

WiGalenway

WEAN
Middbeware

WA Node

f2
3=

| o

Wraty e
I
!
L

e

) @ @

-

@

o Electric Vehiche[EV) |

nend charging
1

research result with commercial usage.

Dr Ip explained that RFID and WSN
technologies are no longer individual
technologies. In response to the FYP, his PolyU
research team combines the emerging Cloud
Computing, RFID and WSN technologies to
promote the loT technology in their research
applications. The two latest projects that the
PolyU research team are working on, one in
collaboration with Sino Parking Services Ltd
for the project “Advanced Automobile Parking
Navigation Platform”, and the other with Pok
Oi Hospital's “Electronic Care Management
System”, are based on the loT and RFID
technologies to develop respectively.

Project Principles

The two projects are very innovative and both
hold their competitive advantages which mainly
promote informatisation of system, automation
and intelligentisation aiming at improving
service quality and reducing workload of staff.
The “Advanced Automobile Parking Navigation
Platform”, which makes use of loT, WSAN, WSAN
middleware and Near Field Communication (NFC)
technologies, is aimed at providing customers
with the most sophisticated vehicle parking
navigation services. It replaces the traditional
manual parking lot to optimise vehicle parking
services and elevate the transparency of
availability of vehicle berths, hence allowing
users to find suitable parking spaces easier and
quicker. This platform effectively allows greater
flexibility and scalability of car parks and thus
enhances the efficiency of parking system,
benefiting both the car park operator as well as
the customers.

The “Electronic Care Management System”
which is launched by Pok Oi Hospital also makes
use of the RFID technology. Together with
the wireless networking technology and the
installation of tablet personal computers (PCs)
in the dormitories, the nurses can gain access to
patients’ information, such as their location, room
status and diagnostic records, via the system in
real time. This can avoid the repetitive process of
recording information, thus improving service
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quality and efficiency, as well as enhancing
internal communications .

Dr Ip explained that the range of applications of
RFID technology is wide and the applications can
be very flexible. As long as his research team has
a certain degree of understanding of an industry,
they can provide innovative ways to make use of
the above mentioned technologies and integrate
them for improvement. He further elaborated
that since the applications of RFID technology
can provide a higher degree of transparency of
supply chain management, the entire chain of
operation process can then be visualised and
re-integrated into Business Intelligence (BI),
including knowledge discovery, data collection,
Enterprise Resource Planning (ERP) and asset
management, or even logistics and retailing. It is
believed that the solutions offered by the team
help various industries solve common problems
and explore different business opportunities.

Dr Ip reiterated that these applications can bring
positive impacts on both the upstream and
downstream of manufacturing industry. Every
industry can be benefited from enhanced service
quality, optimised workflow and enhanced
working efficiency through automation,
intelligentisation and informatisation, especially
for key industries such as manufacturing, medical
services and logistics.

Dr Ip says that when PolyU co-operates with
companies, the sharing of Intellectual Property
Rights (IPRs) must not be overlooked. In
addition, the users’ awareness of existing viable

PolyU co-developed “RFID-based Electronic Nursing
Management System” with Pok Oi Hospital.
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technologies is always insufficient, that they
may underestimate the potential of feasible
technological solutions. Therefore, it is essential
that his research team customise different
methodologies for each individual company.

In conclusion, applications of RFID technology
not only enhance productivity and operational
performance of organisation, but also explore
new business opportunities and promote
the growth of new technologies as well as
the development of loT. “With support and
sponsorship from industry and Government, our
new laboratory will be completed in early 2013,
and this will definitely bring positive impacts
to our research on application of hardware,
middleware and software innovation,” says Dr Ip.
He is hoping that, through PolyU’s education and
training, users will learn to be more open-minded
in accepting new technologies. He also expects
that the development trend of RFID and WSN
technologies in the next few years will match
with those listed in the FYP, and the gradual
establishment of loT will replace Internet and will
lead to the transition of communication system
from the Human-to-Machine system (H2M) to
a Machine-to-Machine (M2M) system. Through
the use of new technologies, the interaction,
seamlessness and timelessness linkage among
people, objects and systems can be enhanced,
and thus our living standards. He also welcomes
invitation for collaboration from SMEs and
industries such as medical services, logistics,
environmental protection, anti-counterfeiting
and cultural conservation. (=)
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The “Advanced Automobile Parking Navigation
Platform” is developed by the PolyU RFID
Solutions Laboratory and Sino Group based on
the loT and RFID technologies.
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