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About GS1 Hong Kong

Founded in 1989 by the Hong Kong General Chamber of Commerce, GS1 Hong
Kong is a not-for-profit industry support organization. It is committed to enhancing
Hong Kong enterprises’ competitiveness through the provision of global supply chain
standards, best practices and enabling technologies. As GS1’s local chapter, GS1
Hong Kong is authorized to issue and administer GS1 identification numbers in Hong
Kong. Standards and solutions offered include bar coding services, B2B e-commerce
services, Global Data Synchronization (GDS) and Electronic Product CodeTM /
Radio Frequency ldentification (EPC/RFID). The organization also hosts a wide
range of training courses to facilitate knowledge transfer for SCM principles,
e-business strategies, global standards and the implementation of enabling
technologies. The GS1 community has over one million corporate members spanning
over 150 countries and economies and more than 20 industries around the world. For
more information about GS1 Hong Kong, please visit: http://www.gslhk.org.
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About GS1 Taiwan

GS1 Taiwanis established in 1986 and it is a non-governmental organization that
forms a bridge between the government and industry sectors. The major job is
introducing GS1 Standards to domestic industries. Currently, the organization has
over 19,000 barcode members. The major mission of GS1 Taiwan is to enable a
harmony to be reached on solutions that meet both the demands of business and the
broader needs of society.

Since 1986, GS1 Taiwan has supported many governmental projects to adopt
traceability and remain safety in deferent industry segments. In recent years, the
organization has nurtured over 4,000 talents via training courses, examinations and
activities to fulfill barcodes and EPC/RFID territories.
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The Hong Kong U-21 RFID Awards

The Hong Kong U-21 RFID Awards was first established in 2009 by GS1 Hong Kong
to bring recognition to creative young talents who were committed to developing new
EPC/RFID applications or technological products to address business issues and
problems of daily lives. The purpose of the Awards is to promote wider adoption of
EPC/RFID technology in business and daily lives, and encourage further original
EPC/RFID application and technology development in the local academic institutions.

Technology advancement and sustainability requires inputs from both industry and

academia. Today’s young generations are the industry talents in the future who will

undertake the important role of sustaining Hong Kong’s competitiveness in the global

marketplace. Against this backdrop, the Hong Kong U-21 RFID Awards 2011 was

established to:

® [oster collaboration between industry and academia to develop new EPC/RFID
applications and technological products with market potential

® Nurture a new generation of technical professionals with creativity and business
acumen

® Stimulate market demand for innovative EPC/RFID applications and products

® Inspire new insights in the industry with the innovativeness and enthusiasm of
tertiary students

Cateqgories

Best EPC/RFID Concept

The winner of this award will demonstrate a high level of originality and creativity in
adopting EPC/RFID technologies attempting to address a well-defined business issue
or daily lives’ problem, which has foreseeable market potentials.

Most Innovative EPC/RFID Application

The winner of this award will be an EPC/RFID application, integration or product,
which is innovative, possesses distinctive features, complies with global RFID
standards, and may also address market needs. Heavy weights will be allocated for
projects developed through partnership between an enterprise and an academic
institution.

© ©
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The Taiwan EPC Architecture Award

The Taiwan EPC Architecture Award along with college contest of the EPCglobal
Standards and the Internet of Things (IOT) was established by EPCglobal Taiwan in
2010. This award and contest are focus on undergraduate students of domestic
institutes and universities.

The main purpose of this contest is to introduce EPCglobal Standards to most college
students and cultivate experts. Via this activity, students have chances to learn
experiences from industrial professions, and exchange ideas with other students.

The contestants should showecase their projects which follows the standard(s) of
EPCglobal Architecture Framework.

The contest has two stages:
The First Stage: Referees will judge the students’ paper assignments.

The Second Stage: Nominees will present the live demo of their projects in front of
referees. In last ten minutes, referees will have the Q&A session with nominees.

After the contest, EPCglobal Taiwan will provide awards and prizes to winners for
encouraging their motivation.

© ©
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Congratulation Message

It is our great pleasure to co-organize the first-ever Hong Kong-Taiwan EPC/RFID
Academia Awards with GS1 Taiwan. Through the Awards, we give recognition to
those academic elites who are committed to innovating and developing new
EPC/RFID applications and technological products.

The competitiveness of Hong Kong lies on the creative and pervasive use of
innovative technology. The event plays a crucial role in inspiring new insights in the
industry with the innovativeness and enthusiasm of tertiary students.

We take this opportunity to congratulate all winners in Hong Kong and Taiwan on
their success, and wish that all the young talents can continue their efforts in creating
more innovative EPC/ RFID applications and products, realizing the benefits of the
technology in optimizing enterprises and improving our daily lives.

Ms. Anna Lin
Chief Executive
GS1 Hong Kong

© ©
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Congratulation Message

Congratulations to the winners of the 2011 Hong Kong — Taiwan EPC/RFID
Academia Awards

On behalf of GS1 Taiwan, we are pleased to announce that The University of Hong
Kong, The Hong Kong Polytechnic University and Hong Kong Institute of Vocational
Education (Tsing Yi) have been awarded the 2011 Hong Kong — Taiwan EPC/RFID
Academia Awards.

To choose recipients of this award, winning teams tracked all new innovation projects,
products in maturity, and marvelous features. I believe with its unique presence in the
EPC/RFID domain, especially for Greater China region, and with the capability of
these incredible projects by award winners will have an impact on the industry in the
near future.

The greatest growth of RFID market will be found in the territory of the Internet of
Things, storage management systems and Real Time Location Systems in the next
decade. Throughout the competition, we could see more excellent projects have met
these market segments.

In recognition of the novel technical capabilities, GS1 Taiwan presents the 2011 Hong
Kong — Taiwan EPC/RFID Academia Awards to all three terrific teams. | am wishing
you every success in 2011.

Thank you.

Sincerely,

GS1 Taiwan
CEO Lin Hui/Ph.D

© 3
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Hong Kong U-21 RFID Awards 2011 F,%E U-21 AR EE 2011

Gold Award = J5%

Most Innovative EPC/RFID Application

H F EPC/RFID )l%‘—ﬁ

Project title [ | £,#4: RFID-based Carbon Leveling Information Platform (RF-CLIP)
Students 254 : Cheng Cheung Tong Thomas, Yeung Chui Ling Charlie ﬂﬁ[?ﬁ, ﬁfﬂf"
Supervisors TF[:El Dr. Andrew W.H. IP, Dr. Sandy S. To, Dr. Benny C.F. Cheung

$ AP R R

Abstract:

An RFID-based Carbon Leveling Information Platform (RF-CLIP) is proposed to
collect, analyze and share the information of product in the carbon footprint society
which consists of two main engines (a) Product Carbon Footprint Engine and (b)
Dynamic Pedigree of Carbon (PoC) Engine. Product Carbon Footprint Engine is
responsible to collect information provider’s (i.e. supply chain partners) data related
to the product carbon footprint using APl and web-based GUI, respectively. With
respect to the information provider’s input, the result of product carbon footprint in
item level is generated. Dynamic PoC Engine is responsible to provide dynamic
information of product carbon footprint with respect to the dynamic PoC to facilitate
information consumers (i.e. end consumer and corporate consumer) in choosing the
product, subjected to the principles of Ethical Consumerism and Corporate Social
Responsibility (CSR).The information consumers retrieve the information of product
carbon footprint via RF-CLIP using Radio Frequency Identification (RFID)
technology (i.e. kiosk with RFID module)and Near Field Communication (NFC)
technology (i.e. smart phone with NFC module), respectively. By leveraging
EPC/RFID technologies, EPC standard is adopted for representing the product data
and RFID data are identified, captured and exchanged by EPCglobal Network
Architecture in the carbon footprint society.

© 3
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Chapter 1 Introduction

A great majority of daily and business activities generate excessive Green House Gases
(GHG) to the atmosphere; so that causes climate change and global warming. The
frequent natural disasters (i.e. hail and drought) and melted ice in Arctic showed the
climate changes over the decades. It becomes a critical environmental problem and
concerned over the world. Different international treats and conferences (i.e. Kyoto
Protocol and Copenhagen Conference) are held and aimed at reducing Green House
Gas (GHG) emission in corporate and impacts of global warming. For example, Kyoto
protocol aimed to minimize the most important GHG contributions, included Carbon
dioxide (CO;), Methane (CHy), Nitrous Oxide (N>0), Hydrofluorocarbons (HFCs),
Perfluorocarbons (PFCs) and Sulphur hexafluoride (5Fg). According to the statistics of
IPCC Assessment Report (Figure 1), CO; is the major greenhouse gas (GHG)
emissions in the world and occupied about 76.7% of major global GHG. Therefore, lots
of GHG measurement and standards use CO; as a measurement unit. However, how
many companies follow the rules and implement “green” policy? How the public can

get the “green” information?

N,0 F-gafes
7.9“/{0 1-1 u”ﬂ

CH,
14.3%

CC)2 fossil
fuel use

002 56.6%

(deforestation,

decay of

biomass, etc)

17.3% CO, (other)

2.8%
Figure 1 Major Global Greenhouse Gases

(Source: IPCC 4th Assessment Report - Climate Change 2007: Synthesis Report)
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The eco awareness of public is rising as the climate changes are affecting our daily life.
Eco-friendly becomes one of product purchasing consideration. so called “Ethical
Consumerism”. According to Ethical Consumerism Report 2010, consumer spending
on ethical food and drink has increased by 27% and ethical personal products have
increased by 29% over two years. This showed that consumers are more willing to buy
more environmental friendly products when they have choices. In order to fit in the
requirements of consumers, corporate should show their “Corporate Social
Responsibility” (CSR) through implementing “green™ policy and publish *“green™
information. Therefore, corporate can integrate social and environmental concerns in
their business operations and fulfill the requirements of consumers., and even

international regulation.

Carbon Footprint measurement is one of “green” information that can provided by
corporate and let the consumer to choose more environmental friendly products.
Carbon Footprint measures the amount of GHG produced in daily activities through
burning fossil fuels for electricity and transportation. Carbon Footprint can be
measured in product, corporate and country base. In Hong Kong, Country Carbon
Footprint is measured by international authority such as Intergovernmental Panel on
Climate Change (IPCC) and published yearly indicator. Corporate Carbon Footprint is
being promoted in recent years. Product Carbon Footprint is always ignored but is the
information that consumers want to know. As Product Carbon Footprint need to collect
the GHG emission in the entire life of product, it is difficult to collect data in each
point and calculate the total carbon footprint. Corporate and government lack of

incentive to promote the product carbon footprint measurement.

Therefore, RFID-based Carbon Leveling Information Platform (RF-CLIP) is designed
to facilitate corporate to measure product carbon footprint (PCF) from raw material
production to the selling point. It is a “cradle to gate” supply chain assessment (see
Figure 2) that calculates the major GHG emission (CQ3) from raw material production,
manufacturing, upstream and downstream fransportation to before end consumers
purchasing. Therefore, conducting a “cradle to gate” product carbon footprint allowing
consumers and also supply chain parties recognize the CO, emission level in the entire

life of each product.

®
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Figure 2 Measurement Score of Supply Chain

Radio Frequency Identification (RFID) technology and Electronic Product Code (EPC)
standard are employed in RF-CLIP. Each item and goods are placed RFID tags to
identify unique product supply chain flow and process dynamic carbon footprint
information. “Pedigree of Carbon” (PoC) concept is applied to measure partial carbon
footprint with one node and path. Automatic carbon footprint calculation is done
through processing the data provided by supply chain parties. Consumers can know
what they want to know about green product information. With the effort of consumer,
corporate and government, Carbon footprint society is form to measure and share
product carbon footprint information. Hence, RF-CLIP aimed to raise the
environmental consciousness of consumers and corporate. GHG emission can be
reduced through visualize carbon information. As a result, it can benefit society as a

whole as well as bringing positive impact on corporate reputation.

1.1 Problem Statement

RFID based Carbon Leveling Information Platform (RF-CLIP) attempted to address
the current social issues and challenging when measuring product carbon footprint as

following mentions.

(a) High Environmental Consciousness on Product Purchasing
As the impacts of serious climate change and greenhouse gas emission, the public
environmental consciousness is rose. A high environmental consciousness
influences human behaviour in purchasing consumption and preference. Therefore,
the term of “Ethical Consumption™ has been rose. According to a governmental
survey (2009). about one fourth Hong Kong interviewees willing to buy recycled
(green) product as environmental consciousness. Recycled products, organic foods

and fair-traded products are the trend of product market nowadays. Ethical

® ®
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consumers are more willing to buy green products that allow them to enjoy a
healthier lifestyle. Hence, the demand for green products will be increasing. For a
customer oriented product market, the desire of consumers becomes more
important for product designing and development. Corporate should take “green”

action to response the requests of ethical consumers.

(b) Low Information Visibility of Product Carbon Fooiprint
In Hong Kong. corporate usually only provide some specification and
characteristics of products, but few or even no “green” production information or
standards such as material sources and greenhouse gas emission is showed to
consumers. Even some international corporate such as Apple Computer has showed
the carbon footprint level, but they only provide the total amount, rather than the
whole product supply chain. It cannot show the greenhouse gas emission of each
stages and start from suppliers. It lacks of fransparency of each stages and
transportations. Besides, the product information is same for the same type or same
lot of products. Therefore, the accuracy of green product information is not high.
Therefore, public aware the environmental problem and want to buy a greener
product, but they don’t know the information they want to know. Hence. the

product information visibility is low in Hong Kong.

(c) Lack of Governmental Conirol on Measuring Carbon Footprini
Besides public consciousness towards corporate environmentalism, government
also acts as an importance role on monitoring and setting legal provisions on green
policy. Globally, there are different scale carbon footprint projects and policies (see
Table 1) formed to measure product footprint in mandatory and voluntary way.
However, in Hong Kong or China, there is no environmental policy to enforce
corporate to measure carbon footprint. Less governmental authorized organizations
or cooperated programs are formed to promote green product information
publishing. The Public also cannot get the related and detailed information from a
cenfralize database, as all related information is for internal reference and will not
be published. Hence. the role of Hong Kong government is not enough to support
the on carbon footprint measuring. Therefore. a comprehensive carbon footprint

measurement system needs to combine the effort of consumer (Ethical

®
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Consumption), corporate (Corporate Social Responsibility) and government (Legal
Provisions). The idea of “carbon footprint society” needs to propose to achieve a
comprehensive carbon footprint measurement system and bring positive benefit to

society.

Table 1 List of World Carbon Footprint Projects and Policy

Project of
Legal Industrial Public
Carbon Type
Provisions Incentive Information
Footprint
Mandatory taxing v
Australia carbon fax X X
System (2012)
Environmental v
France Grenelle 2 law X X
labeling mandatory (2012)
v
carbon-footprint
Us Carbon Trust {all Tesco's Tesco X
labeling
goods)
Corporate
National LCA X
Japan Official database X voluntarily
Project (Private only)
commutfing
Association
Taiwan ITRI Database Official database X v
leading

1.2 Objectives

The aim of the project is to propose an RFID based Carbon Leveling Information
Platform for measuring carbon footprint of products as well as providing relevant
carbon footprint information to the consumers focused on ethic-based decisions in the

mass market. To achieve this aim, several objectives are needed to be accomplished:

(i) To measure total carbon footprint through visualize carbon footprint of the entire

products supply chain

(ii) To compare carbon footprint of similar products and reference for ethical

consumer and corporate purchasing

®
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(iii) To promote ethical consumption and sustainable purchasing by centralize product

carbon footprint on a public cloud platform

(iv) To promote the concept of Corporate Social Responsibility (CSR) to corporate on

providing greenhouse gas emission amount

(v) To level the greenhouse gas emission and as a standard on green product design

and ¢ orporate p erformance

(vi) To encourage corporate to reduce green house gas emission and bring positive

impact on social environment

® ®
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Chapter 2 Carbon Footprint Society

The conceptual architecture of the carbon footprint society is shown in Figure 3.
Carbon footprint society is proposed to be a large social group (i.e. the whole supply
chain) that shares the information of product carbon footprint to each other, subject to
the political authority, principles of Ethical Consumerism and Corporate Social

Responsibility (CSR).

Carbon Auditor.

EndUset

lhmlall $0ml Mm/ Goods

o,
' \
Information Information Information}
Provider Processor y [Consumer}

Figure 3 Carbon Footprint Saciety

Moreover, Radio Frequency Identification (RFID) technology is proposed to apply for
measurement of product carbon footprint in the whole supply chain. An RFID tag is
attached to each product (see Figure 4) and it is used to identify each product in
item-level. By leveraging EPC/RFID technologies, two types of identification keys (i.e.
Serialised Global Trade Item Number (SGTIN) and Global Location Number (GLN))

are proposed to use in the whole supply chain of the carbon footprint society.

(a) Global Location Number (GLN)
Global Location Number (GLN) is used to identify physical location of each
information provider which is the GS1 Identification Key for Locations.
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(b) Serialised Global Trade Iteim Number (SGTIN)
Serialised Global Trade Item Number (SGTIN) i1s used to identify unique target

item at item-level which is the GS1 Identification Key for Items.

EPC;: urn:epc:id:sgtin:0614141.000024.400

Figure 4 Product with RFID Tag

In the carbon footprint society. various parties in the whole supply chain are proposed
to play different roles for sharing the information of product carbon footprint. The
society consists of four significant parties including Information Provider, Information

Processor, Information Consumer and Carbon Auditor.

(d) Information Provider
As shown in Figure 5. information provider is responsible to provide the data of
product carbon footprint during production and transportation subject to Corporate
Social Responsibility (CSR) in the society. Various supply chain parties are
proposed to be information providers including manufacturers, suppliers. vendors,
wholesalers, retailers, etc. Each supply chain partner only provides data of CO:
emission during production and transportation of their own products that is called

“partial” carbon footprint of product (see Figure 6).
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Figure 7 RFID-based Carbon Leveling Information Platform (RF-CLIP) as Information Processor

(f) Information Consumer
As shown in Figure 8, two types of the information consumers in the society are
proposed that include end consumer (i.e. end user) and corporate consumer (i.e.
merchandiser). Product carbon footprint will be shared to the information
consumers by the information processor during consuming the products. According
to the product carbon footprint, all the information consumers (i.e. end consumers
and corporate consumers) make ethic-based decisions during selecting products and
/ or before consuming products based on Ethical Consumerism and CSR,

respectively.

Corporate
- f%' User
¥ m&ao" s

K Material/ Semn-product/ Goods

Figure 8 Types of Information Consumers
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(g) Carbon Auditor
Carbon auditor (i.e. Government or authority organization) is responsible to audit
the data of product carbon footprint provided by the information provider, subject

to the political authority (see Figure 9).

B Carbon Auditor
LT

-

Figure 9 Carbon Auditor subjected to Political Authority

2.1 Product Carbon Footprint

Carbon footprint is defined as systematic quantification, tracing, classification and
reporting the greenhouse gas (GHG) emissions. In accordance with the Kyoto Protocol,
the relative composition of carbon dioxide (CO;) is the highest one (i.e. approximately
85%) as compared with other five GHG (e.g. methane (CH,) of approximately 12%)
and the emissions of COQ; are directly proportional to fossil-fuel based energy
consumption (i.e. fuel and electricity) regarding their energy consuming system (i.e.
machine and delivery truck) and carbon emission activities (i.e. production and

transportation).

In the carbon footprint society, the product carbon footprint is proposed to measure the
CO; emissions as caused directly (i.e. during production) and indirectly (i.e. during
transportation) in item-level. Moreover, the product carbon footprint is also measured
in the whole supply chain. In the other words, product carbon footprint is also
measured from the raw material production, manufacturing, upstream and downstream
transportation to before end consumers purchasing (see Figure 10). In the carbon
footprint society, each supply chain partner provides partial carbon footprint of product
(see Figure 11) to the information processor. By gathering the entire partial carbon
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footprint provided by the supply chain partners, a total carbon footprint is generated by

the information processor for a product.

Warehouse

€O, ‘
&L coz Pré&u&ion

Raw Material

'.',»__; . >
Retailer Distribution
Centre

Figure 10 Conceptual Diagram of CO, Emission in various Supply Chain Partners

a coz \\ f Warehouse \
k_ , h'\??»\

\ CO, \ Produ‘céion /

_:/, o
\RawMaterlaI/ \CO2 8

Partial Carbon \ Retailer J Distribution
Footprint \__Centre )

Figure 11 Conceptual Diagram of Partial Carbon Footprint
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2.2 Dynamic Pedigree of Carbon (PoC)

By gathering all the data of the partial carbon footprint provided by the supply chain
partners, a dynamic Pedigree of Carbon (PoC) is generated by the information
processor for a product at the same time. A schematic diagram of PoC in item level is

shown in Figure 12.

v oen || et

|
) — (R S [—

b

l Production Warehouse |
|

MNode (Production)

U

Path (Transportation)

[LITF
Partial Carbon Footprint

Figure 12 Schematic Diagram of Pedigree of Carbon (PaC) in Item-level

As shown in Figure 12, node represents product carbon footprint in production and
path represents product carbon footprint in transportation. respectively. In item-level,
one node with one path represents the partial carbon footprint of a product in each
supply chain partner which also represents partial PoC of a product. Thus, all the nodes
with paths represent total carbon footprint of the product which also represent PoC of
the product. In the other words, the generation of each Pedigree of Carbon (PoC)
depends on the number of nodes with paths that is also called “Dynamic Pedigree of

Carbon™.
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Chapter 3 RFID-based Carbon Leveling Information

Platform (RF-CLIP)

An RFID-based Carbon Leveling Information Platform (RF-CLIP) is proposed to be
information processor to collect. analyze and share the information of product carbon
footprint as a middleman in the carbon footprint society. System architecture of

RF-CLIP is shown in Figure 13.

Information Provider, 7 _ formatlon umer

Product/
Semi Product

End User/
Corporate User

Supply Chain
Parties

Carbon Footprint Dynamic PoC
Engine Engine

Persistence

Layer

. i/

< 4
Figure 13 System Architecture of RFID-based Carbon Leveling Information Platform (RF-CLIP)

As shown in Figure 13, RF-CLIP is information processor as a core module in the
whole supply chain of the carbon footprint society which consists of three main tiers
including (a) persistence tier. (b) business logic tier and (c) presentation tier for

measurement of product carbon footprint.
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3.1 Persistence Tier

Basically. persistence tier maintains all the information of the of the business logic tier
in the system database. Persistence fier (i.e. database) is an architectural layer which is
used to

- Store data provided by the information provider

- Retrieve specific data (i.e. CO, emission) from the system database and turn it into

useful information (i.e. product carbon footprint, pedigree of carbon (PoC))

3.2 Business Logic Tier

Business logic tier is a core module as a human brain which has two core engines
including: -
(i) Product Carbon Footprint Engine

(ii) Dynamic Pedigree of Carbon (PoC) Engine

3.2.1 Product Carbon Footprint Engine

As shown in Figure 14, product carbon footprint engine of RF-CLIP is proposed to
collect information provider’s data related to the product carbon footprint. With respect
to the information provider’s input. the result of product carbon footprint in item level

is generated and stored in the persistence tier.

Two modes for collecting information provider’s carbon emission data and energy

consuming information are proposed that include: -

(i) Provide the product carbon footprint by the information provider
(i) Calculate the product carbon footprint by the engine with respect to information

provider’s carbon emission data and energy consuming information

Product carbon footprint engine provides a self-explanatory and step-by-step guidance
to the information provider. According to the guidance, the information provider only

inputs the specific information regarding their energy consuming system (i.e.
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production machine and truck, ete.) and carbon emission activities (i.e. production and
transportation) relating to their operational and energy consumption needs (i.e.
electricity and fuel), so as to calculate the product carbon footprint using tailor-made
algorithm instantly. For calculation of product carbon footprint, a tailor-made

algorithm is proposed and shown in Section 3.2.1.1.

Item A: Energy Consumed

Production
Machine A
Fuel:
Electricity:
Machine B
Fuel:
Electricity:

Carbon Footprint of
Item A is:

o

Supply
Chain Parties

Figure 14 Conceptual Diagram of Product Carbon Footprint Engine

3.2.1.1  Algorithm for Calculation of Product Carbon Fooiprint

Basically. the emission of CO; during the production and transportation carbon
footprint of each product is proposed to measure in the whole supply chain. The carbon
footprint results are expressed in kilograms of carbon dioxide equivalent (kg CO3)
emissions. The total CO; emission per target item (E¢p, ;) is mainly determined by the
CO; emission per target item i in production (Egg,;p) and €O emission per target

item i in transportation (Ecg, ;7) in kg CO5.

© ©
Hong Kong

page 27 Taiwan



Hong Kong — Taiwan EPC / RFID Academia Awards Winning Case Sharing

fiR — (Mg EpC/RFD 2 dzgy e 2011

The equation of product carbon footprint per item in production can be expressed as: -

Eco,ip = Z[(Efcoz,f X ECpr)/Qipl + Z[(Efcoz,e X ECpe)/Qip] (1)

where

i=1,2.3...n

Elgo,; = CO, emission index for fuel types, kg €O,/ inunit
ECp = Energy consumed in production for fuel types, [ in unit
Q;p = Quantity of target items [ in production

Elgp, . = CO, emission index for electricity. kg CO,/kWh in unit

ECp . = Energy consumed in production for electricity. kXWh in unit

The equation of product carbon footprint per item in transportation can be expressed as;

Eco,ir = Z{Efcoz,f X [(ECT,f/WT) X Wirl}
(2)
+ ) {Elgo,e % [(ECre/Wr) x Wigl)

where

i =123 ...n

Elco, r = CO, emission index for fuel types. kg CO,/l in unit
ECr = Energy consumed in transportation for fuel types. I in unit
W = Total weight of all items in transportation., kg in unit

W;r = Weight per target item { in transportation, kg in unit
Elcp, e = COy emission index for electricity. kg CO;/kWh inunit

ECr . =Energy consumed in transportation for electricity, kWh in unit
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The equation of total product carbon footprint per item can be expressed as: -

Eco,i = Z(ECGz,E.P + Eco,ur) (3)

where
i=123...n
Eco,ip = €O, emission per target item { in production. kg €O, in unit

Eco,ir = COyemission per target item i in transportation, kg CO, in unit

3.2.2 Dynamic Pedigree of Carbon (PoC) Engine

As shown in Figures 15 and 16, Dynamic Pedigree of Carbon (PoC) Engine provides
dynamic information of product carbon footprint with respect to the dynamic PoC to
facilitate information consumers (i.e. end consumer and corporate consumer) in
choosing the product, subjected to the principles of Ethical Consumerism and

Corporate Social Responsibility (CSR).

Dynamic PoC Engine

!Supplﬂr,ﬁ ﬁ
3 supplier8  {__() @:
2 supplierc ¢ ﬂifﬁl

Supplier A?
Supplier B?
Supplier C?

-

Figure 15 Conceptual Diagram of Conceptual Diagram of Dynamic Pedigree of Carhon (PoC)

Engine for Information Consumer (i.e. Corporate Consumers)
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Dynamic PoC Engine

Grade (1-5, 1 is least
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Carbon
Footprint :

—

End User

Figure 16 Conceptual Diagram of Dynamic Pedigree of Carbon (PoC) Engine for Information

Consumer (i.e. End Consumers)

As shown in Figure 17. PoC engine provides an easy to use and easy to understand

method (i.e. Dynamic Product Carbon Footprint Grade) by which information

consumers (i.e. end consumer and corporate consumer) can retrieve the PoC of the

product. Dynamic Product Carbon Footprint Grade is proposed to be standardized

measurements of varying levels of product carbon footprint with respect to the

dynamic PoC that the grading level is assigned in number (i.e.. 1, 2. 3. 4, or 5). In the

grading level, Grade 1 is the least carbon footprint (or CO; emission) and follows with

Grade 2. Grade 5 is the most carbon footprint (or €O, emission). Besides. the actual

value of product carbon footprint is also provided and indicated in gauge indicator.
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EPC: quiica 234567812345 Grade (1-5, 1 is Jeast
Name: aagen Dars (Srawbenry)  Carbo . D

Grade 1

Grade 2

Grade 3

Grade 4

Grade 5

S

Figure 17 Dynamic Product Carbon Footprint Grade

3.2.2.1 Algorithm of Pedigree of Carbon (PoC)

By aggregating the Pedigree of Carbon (PoC) of the product, a tailor-made
computational algorithm is proposed and used in the Dynamic Pedigree of Carbon
(PoC) Engine (see Algorithm 1).

8 ®
Hong Kong page 31

Taiwan



Hong Kong — Taiwan EPC / RFID Academia Awards Winning Case Sharing

fiR — (Mg EpC/RFD 2 dzgy e 2011

void aggregate (CheckPoint pt, CarbonFootprint cip)

[Ts]

{

cfp.sum(pt.calculate());

if{pt.hasChild())

{
List<CheckPecint> ptlList = pt.getChild();
for (CheckPoint ptChild : ptList)

aggregate (ptChild, cfp);

Algorithm 1 Aggregate of Pedigree of Carbon (PoC)

3.3 Presentation Tier

Presentation tier is designed in such a way that users (i.e. information consumer and
information provider) can easily interact with the information processor (i.e. RF-CLIP)

via the software layer and hardware layer.

In the software layer, the information provider (i.e. supply chain partners) provides the
data of product carbon footprint to RF-CLIP using Application Programming Interface
(API) and web-based Graphical User Interface (GUI), respectively. The information
consumer (i.e. corporate consumer) retrieves the information of product carbon

footprint via RF-CLIP using web-based Graphical User Interface (GUI).

In the hardware layer, the information consumers (i.e. end consumer) retrieve the
information of product carbon footprint via RF-CLIP using Radio Frequency
Identification (RFID) technology (i.e. kiosk with RFID module) and Near Field
Communication (NFC) technology (i.e. smart phone with NFC module), respectively

(see Figures 19 and 20).
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& carbon Footprint Calculator
Em«wm(m:m w
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M 3

EPC: urniopeiid:satin:0614141,000024 401 Grade {1-5, 1 is least
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Figure 18 Retrieve the information of product carbon footprint via RF-CLIP using Radio

Frequency Identification (RFID) technology (i.e. kiosk with RFID module)

& Carbon Footprint Calculator

EPC: urn:epc:id:sgtin:0614141.000024.400
Name: Mac Book

Grade (1-5, 1 is least
Carbon Footprint):

Carbon Footprint ; 193
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.

Figure 19 Retrieve the information of product carbon footprint via RF-CLIP using Near Field

Communication (NFC) techneolagy (i.e. smart phone with NFC maodule)
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Chapter 4 Benefits and Impacts of RFID-based Carbon

Leveling Information Platform (RF-CLIP)

RFID-based Carbon Leveling Information Platform (RF-CLIP) not only aims fo
measure the total greenhouse emission of product supply chain: but also to bring
positive impact on social environment through cooperation with customers. corporate
and government. Hence. users can enjoy the following benefits and impacts brought by

the outstanding points of RF-CLIP.

4.1 Originality, Uniqueness and Innovativeness
(a) Total Product Supply Chain Concept

Usually, the product carbon footprint is measure the total greenhouse gas emission
on last stages of supply chain. It is not the “real” carbon footprint level for a
product. RF-CLIP applies “cradle to gate” product supply chain concept. which
measure the carbon emission from raw material extraction ('cradle') through
materials processing, manufacture, distribution to retail gate (i.e.. before it is
transported to the consumer). Therefore, RF-CLIP can let users know the “real”
product carbon footprint throughout entire supply chain before the product

transported to them.

Besides. “Pedigree of Carbon” (PoC) concept applies in RF-CLIP to measure
carbon footprint of each stages and transportations (partial carbon footprint of
product). Users not only can recognize the total greenhouse gas (GHG) emission
and product carbon footprint, but also sub-total and carbon footprint of each stages
and transportations. Hence, it facilitates users (especially corporate consumers) to

choose green products with greener material. suppliers and producers.
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data needed. For the supply chain parties who have low recognize about GHG
emission, straightforward questions are used to guiding them rather than ask them
the total amount of GHG emission. For example, inputting the fuel types, energy
consumed and quantity of target item can find the CO; emission index. After sum
up all transportation and production can be calculated its partial carbon footprint.
Besides, EPC can be used to represent specific items, so to reduce the typing errors

or misunderstanding on the product name and types.

4.3 Public and Automatic Identifving, Capturing and Exchanging
Technology

RF-CLIP provided an all-in-one platform to identify GHG emission data, capture and
exchange product carbon footprint information through RFID technology and EPC
standards. They are used to track and identify unique item’s location of product supply,
so that to record the GHG emission of each stages. RF-CLIP acts as a public cloud
services to let consumers capture the product carbon footprint information and let
supply chain parties to exchange information. All the information is automatically
calculating, analyzing and processing through information processor of RF-CLIP or

EPCglobal architecture framework.

(a) Social Responsibility
RF-CLIP aims to provide product carbon footprint information for ethical
purchasing and encourage corporate to build up social responsibility on green
product producing. Therefore, RF-CLIP can help consumers and corporate to
address social and environmental concerns in daily life and business operations

through product carbon footprint measurement.

(b)  Ethical Consumerism
Ethical consumers concern the social and environmental problem when
purchasing. RF-CLIP provides product carbon footprint information with dynamic
and unique product and item. Therefore. they can know more green information
for them to take a greener or ethic action. On the other hand. RF-CLIP can aware

others consumers on green product if product carbon footprint is widely used in

® ®

1 1

Hong Kong page 35 Taiwan



Hong Kong — Taiwan EPC / RFID Academia Awards Winning Case Sharing

fiR — (Mg EpC/RFD 2 dzgy e 2011

Hong Kong and it can improve their livelihood, just like the energy label in Hong
Kong. As a result, the demand of green information and green products will be
increasing. It also becomes a way to push corporate to provide GHG emission

information. and even more.

(c) Corporate Social Responsibilities (CSR) and Green Company Image
RF-CLIP provides a channel to corporate on behaving and contributing ethically
and with sensitivity toward social and environmental issues. Green company
image can be built up through provide company greenhouse gas emission to
public. Sometimes, corporate don’t know its and upstream suppliers’ performance
of green product, so they don’t have concern and recognize the problem. However,
if the company can measure and recognize its and also competitors” green product
performance, it can encourage them to promote greener product design and
development, in order to fulfill the requests of consumer and gain more green

market share.

4.4 Extensibility and Scalability

A practical project should be carried out progressively. The pressure of greenhouse
gases reduction pressure will increase in scope and in infensity in the coming years.
Therefore, after the success and acceptance. the greenhouse gas monitoring scope can
be enhanced and regulation scale can be expended. This project (RF-CLIP) purposes to
calculate CQ; as it is the major greenhouse gas globally and a usual greenhouse gas
(GHG) for general product supply chain. After the successful of CO; calculation,
further platform enhancement can include the calculating of other GHG emission
(Methane, Nitrous Oxidea and F-gases), in order to calculate product carbon footprint

in higher level and assess more type of industries and electricity carbon.

This project purposes to the carbon footprint society concept to integrate consumers,
corporate and government in Hong Kong and China. After the successful of
implementation in Hong Kong and China, the carbon footprint society can be expended
to infernational standard and regulation. RF-CLIP can act as a channel for Hong Kong
corporate to compliance with global standard and regulation; so that the green product

market can be expanded to the world.
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Chapter 5 Conclusion

Climate change is now widely recognized as the major environmental problem. so we
need to take action to reduce greenhouse effect and start from daily life. The most
significant motivations are Ethical Consumerism. Corporate Social Responsible and
regulatory pressures to measure the product carbon footprint. In this project (RF-CLIP),
employing RFID technology on product carbon footprint is an ideal combination to
identify and track unique products and items on carbon emission. Therefore, the
concept of “Pedigree of Carbon™ (PoC) can be applied fo calculate partial carbon
footprint in each transportations and production. On the premise that “measure it so
can manage it”, this project can push supply chain parties to measure and thus manage
their green products through regulation. Ethical Consumerism can be promoted in
Hong Kong also. It is believed that RF-CLIP can bring positive impacts to society and

implement to more aspects of global green management.
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Abstract:

RFID, the radio frequency identification technology is becoming more and more
common in the past few decades. Way back in history, the first rewritable RFID tag
was invented and patented in the 1970s. Ever since, the technology has started to
infiltrate into our daily life. Now, it has become one of the major technologies in
shaping our convenient and enjoyable environment and living style.

The broad use of the RFID technology has expanded its powerful influence to many
industries, improving the efficiency in documenting, tracking, managing resource and
in many other ways. How about our long lasting tradition and culture?

Some would say the implementation of new technology would destroy our valuable
tradition and culture. Indeed, new technology can even improve the old practice and
enhance its value in this technology-leading community. Not only keeping the
tradition and culture, at the same time they can be promoted and arise people’s
interest and attention.

In the project, our team aims to implement the RFID technology into the Hong Kong
long lasting tradition - Bun Scrambling Competition in Cheung Chau Da Jiu Festival,
which recently has been selected as the Intangible Cultural Heritage.
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1. Abstract

RFID, the radio frequency identification technology is becoming more and more
common in the past few decades. Way back in history, the first rewritable RFID tag
was invented and patented in the 1970s. Ever since, the technology has started to
infiltrate into our daily life. Now, it has become one of the major technologies in
shaping our convenient and enjoyable environment and living style.

The broad use of the RFID technology has expanded its powerful influence to many
industries, improving the efficiency in documenting, tracking, managing resource and
in many other ways. How about our long lasting tradition and culture?

Some would say the implementation of new technology would destroy our valuable
tradition and culture. Indeed, new technology can even improve the old practice and
enhance its value in this technology-leading community. Not only keeping the
tradition and culture, at the same time they can be promoted and arise people’s
interest and attention.

In the project, our team aims to implement the RFID technology into the Hong Kong
long lasting tradition - Bun Scrambling Competition in Cheung Chau Da Jiu Festival,
which recently has been selected as the Intangible Cultural Heritage.

2. Objectives

® To promote the traditional culture of Cheung Chau Da Jiu Festival of Hong
Kong

® To increase the reliability and efficiency of the Bun Scrambling Competition

® To enhance the excitement of the Bun Scrambling Competition

3. Background Information

3.1 History

Cheung Chau Da Jiu Festival (=¥""--T JE[E), celebrated on April or May (the
Fourth Lunar Month), is one of the most unique festivals in Cheung Chau, which was
the home of pirates from the South China Sea.
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Fig 1 Cheung Chau Da Jiu Festival (Picture from Wikipedia)

The origin of this festival could be traced back to 100 years ago, when Cheung Chau
was devastated by a virus in the late Qing dynasty. At that time, the locals believed
that the spread of virus was caused by the evil spirit. They hence built a sacrificial
altar in front of the Pak Tai Temple to pray to “Pak Tai” to drive out the evil spirit.
Deity parade was performed around the village in Cheung Chau.

Soon after the parade, the spread of sickness terminated. Since then, to express the
gratitude to Pak Tai for driving the evil spirit away, the Cheung Chau locals
celebrated annually with deity parade. The celebration was later known as the Bun
Festival.

As the festival symbolizes the residents’ gratitude, they are still organizing and
participating into this annual event. Due to its great specialty and culture value, it
attracts local and foreign tourists to participate in this big event in Cheung Chau, the
tradition passes on.

3.2 Activities

Bun Scrambling

One of the most highlighted activities of the Cheung Chau Da Jiu Festival is the Bun
Scrambling, held on the last day of eating vegetarian meals during the festival.

Taiwan
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Fig 2 “Ping-on” (scatheless) Buns (Picture from discoverhongkong.com)

Every year three giant 60-feet Bun Towers are set up near Pak Tai Temple in Cheung
Chau. The towers are built in bamboo scaffolding, covered with buns. Due to those
bun-covered towers, Cheung Chau Da Jiu Festival is also called “Cheung Chau Bun
Festival”. As described by the villagers, young men would climb up the Bun Towers
to grab the buns at the midnight. The higher the bun grabbed was located, the better
fortune the holder and his family would have. This traditional race is known as "Bun
Scrambling”. Unfortunately, one of the Bun Towers collapsed during the competition
in 1978, injuring more than 100 participants. In the next years, only three climbers
(one for each tower) are allowed to race up the respective towers.

Bun Scrambling Competition returned in 2005 but with serious safety requirements
by various government departments and extra safety precaution, including proper
tools for mountain climbing and tutorial for participants. The competition includes
both individual and team scrambling. Since 2007, after the raised concern of food
wastage, the real edible buns on the towers are replaced by plastic buns.

Fig 3 Bun Scrambling Competition (Picture from news.cn)
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Other than Bun Scrambling

The large carnival-like street procession, with costumed children on stilts held above
the crowd, lion dances and other colorful participants, is another highlighted activity.
The parade processes through the narrow streets of Cheung Chau to the grounds near
the Pak Tai Temple. Nowadays, the street procession is strictly stuck on the hot news
in Hong Kong and the world and also with different professions. You may see
children pretending firemen, policemen, even Donald Tsang, the Chief Executive of
Hong Kong SAR.

~ ’:;;4'

Fig 4 Costumed children on stilts (Picture from discoverhongkong.com)

3.3 Value

Participation is the best way to experience the unique culture of Hong Kong
traditional festivals.

Hong Kong's major traditional festivals are full of colour and happiness, with crowd
of people going out to join the celebrations. Colourful decorations, parades in float,
bun making and bun scrambling come together to be a unique festival- Cheung Chau
Da Jiu Festival. It reflects the Cheung Chau villagers’ worship to Pak Tai, their God.
Nowadays, the Cheung Chau Da Jiu is not merely a preserved culture among the
villagers but intangible cultural heritage for the world. Every year, thousands of
tourists come to Cheung Chau for this highlighted event, taking photos of young
children with made up resembling deities and witness the Bun Scrambling.

Beyond the economical benefit to the tourism industry, the unique Cheung Chau Da
Jiu is precious that it is a gift from our ancestor
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3.4 Arrangement & rule

Training on Bun Tower Climbing

After the enrolment period of the Bun Scrambling Competition, the organizing
committee will deliver 150 quotas to the applicants. Those granted with quotas then
will be required to attend the training on Bun Tower Climbing which is a 10 hours
course split into 3 days. This course is safety training on Bun Tower Climbing
organized by the Hong Kong Mountaineering Union and mainly aims at the
prevention of falling during the competition. Applicants who have completed the
training on Bun Tower Climbing can enter to another stage: The selection of the
finalists for the Bun Scrambling Competition.

Selection Process

The selection process is as follow: Applicants need to reach a designated height of
Bun Tower and hit a signal object. The shorter the time the applicant use, the higher
his/her score is. The 12 applicants with the highest scores will be invited to take part
in the Bun Scrambling Competition with a minimum requirement of 2 quotas for
women.

The Competition

The 12 applicants will be given 3 minutes of time, they have to climb up the Bun
Tower to grab as many Bun as possible and go back to the ground and land with both
feet within this 3 minutes. If applicants fail to do so within this specified time, the
applicant will be disqualified regardless of his/her scores. The Bun Tower is divided
into three zones which composed of bun carrying different scores. The lower zone is
made of bun with one score each while the middle one is made of bun with three
score. For the upper zone, the buns located there carry the highest score among the
whole tower which award the applicant 9 points for each bun collected. The finalists
who grab the largest numbers of buns with the highest scores within the specified
time and area will be the winners. In case of a tie, the positions of the participants will
be determined by their scores in the selection of finalists.
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3.5 Issue & challenges

Tedious Calculation Process

Under present arrangement, Staff will calculate the cumulative scores of each
applicant by counting the buns collected one by one and times the points that
particular bun carry after the 3-minutes competition ends. The shortcoming of this
method is that it takes a relative long time to calculate the scores and result in an
‘anti-climax’ of the event. This greatly affected the smoothness of the whole
competition and made the whole event less entertaining. The audiences should be
given a chance to witness the whole counting process, as it is one of the most exciting
moments in the competition. By applying the RFID technology into the event, the
competition result can be calculated within a short period of time, so that the whole
counting process can be displayed to the audiences, filling the time gap and making
the competition more completed.

Increase transparency avoid calculation mistake

Although there is not much complaint about the transparency and accuracy of the
competition, there is still plenty room of improvement in these two aspects. The
occurrence of different human errors, like calculation mistake, counting mistake is
inevitable, yet can be minimized if RFID technology can be applied. For example, the
marks on buns carry different scores can be hard to distinguish, especially when the
staff has to finish the counting process in short period of time. With the RFID chips
implanted in the buns, as all the necessary information like the scores carried can be
shown, the possibility of error can be minimized. This can also increase transparency
of the competition, thus enhance the confidence of applicants and participants to the
competition. Application of RFID technology can help to provide accurate and
reliable result in this case.

Challenges on Reuse of Bun

The Organizing Committee of the Bun Scrambling Competition intended to reuse the
used buns every year due to environmental reason. However, it is difficult to
implement this policy in real world because there are always missing buns after the
competition; no matter it is taken by some applicants and audiences or simply lost in
the crowd. It is believed that this situation can be improved by tracking the buns with
RFID chips and reader; as a result, loss can be reduced. Even though some of the buns
still cannot be traced back, the RFID system can also help in giving a brief record of
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buns available and making the arrangement process easier.

4. Application of RFID

4.1 Principle

In order to achieve the objectives of our project, RFID technology is applied into the
Bun Scrambling Competition by installing a Simultaneous Score-counting System
(SSS).

When the readers on the participants detect the buns with RFID tags, signal will be
sent to the central computer for score counting. At the end, the buns with RFID tags
will be scanned once again by the RFID readers to obtain the final results of each
participant.

Fig 5 Simulation of Bun Scrambling Competition
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4.2 Design and Apparatus

The design is simple and requires few apparatus. The apparatus adopted are listed as
follows:

(i) RFID tags (attached to plastic buns)

(i1) RFID reader and transmitter

(iii) Shielded basket

(iv) Central computer and display screen

Design

The buns on the bun towers are RFID-tagged. The central computer and display
screen are connected for broadcast purpose, waiting for the signal from the RFID
reader.

Special attention is drawn to the design of the bridge, the RFID reader and transmitter
in the shielded basket. The basket is shielded on three sides so that the RFID reader
only detect buns in the basket, but not those nearby on the bun tower (which could be
quite close to the reader as the contestant was collecting buns from the tower). The
transmitter connected to the reader, however, shall be placed outside the shielded
basket so to communicate with the central computer. The figure below helps explain
the design and layout out of the apparatus:

Shield

RFID reader
Tramsmittar

Display Soraen
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4.3 Mechanism
1) Installation of RFID tags The buns at higher level account for more

points. Buns are RFID tagged with various
point data and placed to the bun tower at
the corresponding height level.

2) Detection of RFID tags Each participant carries a shielded basket
with RFID reader installed at the bottom for
collection of buns. As the contestant put
collected buns into the basket, the RFID
reader could detect the point data on the
tags. The transmitter connected to the reader
then communicates the data with the central
computer.
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3)Procession of central computer Signal receiver is connected to the central
computer to receive signal from the reader.

The computer could then process the real
time cumulative point of each participant.

4) Connection with the screen The real time statistic is broadcasted to the
audience through the display screen to
enhance the excitement. However, during the
last minute of the competition, the screen
could be shut off to temporarily secrete the
result.
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5) Final counting by RFID reader Once the competition ended, one single RFID
reader could be used to bulk scan each
contestant’s basket in front of all audience
(for fairness). After this final counting the
result of the bun scrambling competition
could be announced. Detailed statistics could
also be shown (like numbers of buns in
various levels, the peak time of getting
points) to the participants and the audience.
It ensures the accuracy and enhances the
speed of the point-counting.

4.4 Strength and Benefits

The adoption of the RFID technology in the bun scrambling competition, as denoted in
the objectives also, gives the following benefits and strength.

Innovativeness and extensibility

Bulk scanning is made possible by RFID technology and is adopted in various industries.
Yet it is never mentioned to be adopted in traditional festival, like the Cheung Chau Da
Jiu. The creativity demonstrated makes the festival more appealing and interesting to
general public, thus facilitate the promotion of the tradition.

We believe the proposal to be not merely a single effort, but an implication on possible
direction in promoting traditional culture. We aim to make improvements and create
discussions, through incorporating new technologies to traditions. No matter it is
objection or agreement obtained from the public, their awareness on the issue is increased.
Not every sole idea would be feasible to real adoption, but, the impact induced would
definitely be a positive endeavour in promoting the traditions.

Accuracy and efficiency

Currently, the buns collected by each contestant are hand-counted, which is lack of
accuracy and efficiency. Great human error and human resource are involved in the bun
points counting. Furthermore, the transparency of such practice is low that the audience
actually does not witness the counting process.
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Under the proposal, the buns each contestant collected would be in turns counted by the
same RFID reader, right in front of the audience. The accuracy and fairness are greatly
increased. Efficiency is also increased, in terms of both time and labour force.

Enhanced excitement

Currently, audience only see the process how contestants snatch the buns into their basket
but have absolutely no idea on how exactly the contestants are performing. With the
proposal adopted, accumulative bun points could be counted and broadcasted real time as
the contestants are collecting buns. The makes the competition more viewable and
exciting.

The real time broadcast is suggested to be suspended during the last minute in order to
secrete the result temporarily. The result would be known during the final count
witnessed by the audience.

4.5 Development of Idea

The idea could be described as a popped-up solution. The team members were
performing a RFID project in school, and coincidently get known from the news that the
Cheung Chau Da Jiu (Jiao Festival) being recently endorsed as the Intangible Cultural
Heritage. The team members, in the stage of brain storming, wondered if the RFID
technology could be applied in the Jiao Festival and started the investigation.

The bun snatching is possibly the most impressive event of the festival and catches much
of the members’ attention. The developed idea is to take advantage of the bulk scan
property of the RFID tag and ease the bun counting process. The counting time can hence
be greatly reduced (currently done by hand counting).

The team later intends to make the bun counting real-time and allow audience to witness
the whole process, to enhance the transparency and excitement. A display screen is hence
included in the design.

4.6 Standard

In the proposal, RFID technology is adopted in the process of bulk scanning existing buns
in the basket. The applicable could be achieved with passive and non-rewritable RFID
tags on the buns. The required reading distance for the reader is approximately one metre
(the height of the basket).
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The ISO/IEC 15693 systems could be adopted for the intended use in the proposed design.
The systems work at 13.56 MHz and could reach a maximum read distance up to 1.5
metres. Such read distance allows all buns in the basket being detected, without being
affected by the nearby buns on the tower.

5. Conclusion

Cheung Chau Da Jiu is one of the most impressive and characteristic Hong Kong
traditional festivals, that worth our attention to. With our proposal, we aim to make
improvements to the eye-catching bun scrambling competition.

Through adoption of the RFID technology, the bun counting process would be more
efficient and accurate. The audience could also witness the whole counting process, so to
increase the transparency and fairness. With the displayed real time statistic, the
competition become more exciting and the audience would be more involved. All of the
above makes the competition more viewable and complete.

Beyond the direct improvements in the competition arrangement, the incorporation of
RFID technology into the bun scrambling competition could draw public’s attention to
the Cheung Chau Da Jiu Festival. It is a way to raise people’s awareness and to promote
the culture.

Mixing old and new, incorporating technology into traditions. It is the team’s
fundamental believe that such methods would help promoting and preserving traditions.
The belief needs not to be necessarily implemented, but discussed and spread. Every
discussion, or possibly adoption, is regarded as a positive endeavour, and all together
accounts for the success some day.
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Gold Award = J5%

Most Innovative EPC/RFID Application

X! g3 EPC/RFID X |

Project title [ | #*: Resources Management System for Robot Institute Hong
Kong(RIHK)

Students 2% :Chan Yun Chak, Leung Fai Yiu, Suen Hing Chuen, Tang Yue Tsun
DO ~ RS ~ L DRRR

Supervisor ?‘F’fﬁl: Elaine Cheung £\ ZT5

Abstract:

As Robot Institute Hong Kong (RIHK) facing the problem of missing expensive
inventories during the courses and delivery and there are many human mistaking
during the delivery stage, the author develop the Resources Planning System mainly
for keeping track the inventories details in the delivery stage and check-in/out
processes by using different technology like RFID or barcode.

This report will present the project background information, objective of our project,
Potential commercial values, work of procedures and the final outputs.
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Partnership between industry and academia:

Robot Institute of Hong Kong (RIHK) was established in 2003, has been a pioneer in
robotic education, is committed to providing high quality academic robot technology
learning program. Hong Kong now has more than 50 primary and secondary
institutions in the network; more than 18,000 primary and secondary students have
attended our courses. Build a good environment for student learning.

Robot Institute of Hong Kong will continue the future development of high quality
science and technology education courses, teaching resources can be fully expected to
play; Condense professional instructors, and accumulated experience, develop an
educational institution with teaching and research, the enhancement of training of
students of multiple intelligences and Encourage creativity. Meanwhile strengthen the
cooperation with local academic interaction. Participate in robot contest in order to
enhance our Institute of Hong Kong, and even robots international contribution to
education and importance.

Project Objective:

Currently, the staffs need to check out each inventory and the parts of inventory by
barcode scanner, make sure that the inventories correspond with packing list. He
needs to check carefully, because some parts in the box which are not belong to the
box. Thus, the staffs put the parts back without any notice or record and it will waste
too much time and waste much space to storing the paper.

We should develop a system to supports the RFID technology for the check in/out of
the inventories, using RFID technology can reduce the human mistakes and increase
efficiency. Finally, we have chosen the VB.NET to develop our system.

Issues / challenges your project attempted to address:

The RFID device provides a good environment for packing inventories and checking
inventories that can reduce much manual work. But the RFID device is hard to handle
because the detection is not stable so we need to do many work to improve the
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detection accurate. Also the RFID device cannot use on the web-based system directly
because of the API.

Project extensibility and scalability

In this project, we have develop 3 different system, web-based system, android
system, and the VB system, and only the VB system can support the RFID technology,
The further development in our system, we would like the support the RFID
technology on the web-based system.

Work of procedures:

Check in inventories:

When the borrowed inventories come back, the logistics coordinator will check in the
borrowed inventories by barcode sensor or RFID sensor

Check out inventories:
After packing list is generated, Logistics coordinator will check out the inventories of
the packing list by barcode sensor or RFID sensor.

Steps:

1. User selected a packing list which is waiting for check out.

2. User checks the inventories by RFID or Barcode sensor or manual.

3. System display inventories which are checked and the number of the checked
inventories by RFID.

4. If some of the inventories are not checked, the system will show them to user to
confirm whether the inventories are really lost.

5. When checking the packing list by RFID, some inventories maybe checked which
is not related to checking packing list, the system will remind the users to throw
away the inventories.

6. User confirms the checking of packing list.

Practicality, user-friendliness demonstrated:

The design of our system is user friendliness. It not only creates a great User Interface
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for the user, but also provides some tooltips or remind message for the users. Usually,
the users need the time to think about what they are doing, so a good User Interface
design and the remind message can also guide the users to access our system.

Our project can fully meet the requirements and the project objective, our system can
help RIHK to reduce human error and increase the efficiency.

Other types of award:

Our project got the outstanding project award in the IVE IT Discipline Graduation
Project Show 2011 in this July.

Why do you think your project deserves an award?

Our project also got the outstanding project award, and it is an industrial project. Our
project can fulfill the user requirements and we have fully integrated our system with
their proposed system .And we also have a great usage of the RFID technology in the
Check in & out process, it can let users to increase the efficiency and reduce the
human mistakes.

The above information has shown that our project contain creativity, usability and
practicality. So | think our project deserve an award.
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The Taiwan EPC Architecture Award

EPC TP R

T

SHET £ Project title: PARFILO

% Students: = {14 ~ = TJ'{%%E Fﬁfﬁ’ijﬂp ~ PR
?F,i?i Supervisor: = ﬁf\ﬁ:fﬁﬁ

Abstract:

The accounting principle-based inventory counting operations must be executed
periodically by industries. The purpose of inventory counting is to make sure the
consistency of inventory computer record with physical inventory amount. The
accounting record of stock surplus and shortage can be adjusted accordingly. However,
a great amount of time and human power must be involved during inventory counting
operations. In the process of making the computation of inventory amount, the
identification of SKU and searching for physical inventory, errors inevitably occur
during the heavy duty processes of inventory counting.

The dynamic real-time item identification capability of RFID and object localization
technology have been introduced and integrated into PARFILO (PAssive
RFID-enabled Inventory LOcalization / Stock Counting and Replenishment System).
PARFILO has four main function modules as follows. 1. Single item localization -
integrating the experimental RFID antenna distance vs. read count regression
quadratic equation (DRR) + calculating the distance between RFID antenna and
tracked tags by the aforementioned quadratic equation. Then, the received signal
strength indicators (RSSI) can be generated by using Friis transmission equation.
Finally, the estimated coordinates of tracked tags can be calculated by using
K-nearest-neighbor (KNN) algorithm in just one minute. 2. Products counting —
converting the EPC code into products information associated with merged amount
based on localized items and calculating the stock surplus and shortage. 3. Inventory
replenishment - acquiring inventory amount from list of stock counting and
generating replenishment plan based on the reorder point policy. 4. Purchasing
receiving — real-time identifying received RFID tagged purchased items based on
replenishment plan and merging amount of products.

PARFILO system can be operated real-time with WWW remote control process for
conducting tagged item localization functions under unmanned automatic situation.
PAFILO system also has been conformed to the global specifications of EPCglobal
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RFID Architecture Framework.
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- B ARAROE B 2 B EAPHEHRELR R R ke T e B & R
RFID {2~ Baffcd A itht 2 IR BT R T SEY 1
TR ke it BfE o NE TR A RE NE AT B R o
LANDMARC (Location Identification based on Dynamic Actlve RFID
Calibration)(2003) & & &_;- % SpotON = ;2 > :F* fp¥A 5 B & & 1 #5310
RFID Tags fEdge= ;8 kp|§ A ode E iz i ¢{B EE il Sl Sk ik AL X
¥R FARIE
Pt £ £5(2008) & B B w0 T 4 fEHE O3 BE5E & 2 (Received
Signal Strength Indicators, RSSI) ~ Jzit 4 A ;= (Angle of Arrival, AOA) ~ Jgi pF
¥ % (Time of Arrival, TOA) ~ Jc 3t pF B 4 ;% (Time Difference of Arrival, TDOA) :
(1) =55 & #RSSI:
AELS R E S R AERERE OB E PR § LRI RITIRUEL
(0 F5d SBHERI S 2t L R SR A UL MR EEAE e i) = B R
PlBEE M ABERT 2 2 BT A R SR cd S RMT AE N B
HEIRFEREFE RSB EFFOR ATURITARBRE L B BB
R EF AL WA R OB FIEREE 2 L -
(2) 4z & B ZAOA -
I & RPN LA - BV RS F o B T cha (FRIT G
i * 25 2w % R (Directional Antenna)st £_% 'L 7 (Antenna Array):7
ERER AT ERNEGDRR D pog F A B EPIBRRTI LS SR
EBUELPE > LRSS e F - B PP A EEMRAET G P %T]*u?
v z‘fL MBS R Y AP MIREL R TS T REREITRNLE
BEEE BT 0 S REBITR A d § BRIB T R SR
.&T,},%("Lr’;é.&fmﬁ MAMEPF o dodk LK B Es B3 T F R R B E
PIBEIR G TR I P BL A F S5 0 e Bk > i A F P BRE SR
Ao

(3) femprFZTOA :
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b 2B SR S B R BE G B R PR Y T e 2 B B PR Y 9k
Bafd R (RER) RIT @IS W ARER o R RIBITIIRRLE SR D
ﬁﬁ%%?’”ﬂﬂﬁiﬁw’di Kk EEAE S L Eh ] 0 BISUSEE SR
Mg et - L o dF = BERIBT LA NI AT € BT E B
TR o R FME - KA MR BF o BRAETE TUTRE G &
ool B B L 4 M R SRR -

(4) e pFR L2 TDOA :

P A RIZE I B R BT A B ELEEM 2 X 3 FE i
Moo LI pFF R ¥ (Time Delay Estimation) e i 17 5 £ ipl gk
eS| EPRUR IS I L o S S BEARE ¢ 1 B e S AT -
M Y M AR o F Y ooy @ @R P RE I S g
ﬁ’“r%Qﬁ%%%@mwao
F1L 4 # S RFID Tagie @ g5l “a 4 Tl TRREALT

3 BEPCR % > 2 33 Tagged$ St 3 Pl eh=k ol b 2 =+ 3 AOA-TOA »
TDOAR &2 i * ## S RFID Tag 4 $t o 2/ 5 ¥ 35" .5 B ;% 2 RSSILE
& Friis transmission equation (Friis 1946) » i r1# k& % 3 8|4 2 RFID
T SpEay2 MR FHG c ER ER ARG o

<UHF Passive RFID Localization>
RFID Tags: Positioning Principles and LocalizationTechniques(2008)
AG T F R AR RFID ik AR EES B M T AR

B E S BT A4 o RFID R4 p 0 A2 N R4 4 & R 1R
CES RS R TR I R S R S RS S N
B ER G o DR FEL ‘rﬁ%*;«‘% cApE o - Jﬂ’;}i,’{ﬁ’éﬁt%“‘ BV R S |
FEEEARRE D F o F RFID i+ P B > RFID %= prendh
Elfew * 235 5 p o miiﬁ#fl“* J}iﬁw > zﬁﬂﬁﬁﬂé%ﬁ‘%%%‘%i&ﬁﬂg

FER B2 = A 4o RFID % e o
£ * RFID £ B 5V B F < T btz #%(2009)

PRFTALLEEEY RFID 24 F A Flg* X mmB i 2m/e g4
ARFFLLEH L RFALEY RIFRZ IR B AL mm AR > /D AR
2% 6 RSSI @iz 2 A e ik diod 9B Bypvy ot KAV RSB B P
HBh2 JEHIE A ITH] X T 60 o4 p > ¥ utE MR A 75.22% 0 i Fy  ooxds fE
AR AR EA DR AR o
Localization Systems using Passive UHF RFID(2009)

* K #+1 % Passive UHF RFID System 73 f BB cnfd Fer s o 4 d
S RFID 7.+ s st n i@ % RSS| g k¥ FEPEE G T Z BER AR % -
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B> F) 5 RSSIEE » "EF BB AT AT EERFEF AL ki % - 8
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Achle - AR E RO R R RS 2 - AR 2 T M A LR
THAR LRSS BTG4 B R B e T gt E R R
;o ¥k T £k ¥ fe K-nearest Neighbor (KNN) algorithm 3 4r =_i= % £z
B o

RFID localization algorithms and applications—a review(2009)

B E T RFID Hbeg i 8 & T @ fahansd 0 R 0 T b
hipdl > ¥ obe A RRE T ERPE Ll BRI TF 48
7 Multilateration ¥ Bayesian inference @ ;% & /2 > S iB%E S S Ao o LS
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et B R BRI T AR EEE Y AR LA FF SR RAL ETF
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P
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W

DA ERPPIFEEDEER o
2. - HRF o TFEF B BRE I G TR ek f b &
AR EAEEE > PR ERBE DI o B e O
BB B 2 B el f"ﬁ'fr’ﬁ&%ﬁ‘_’ AT AT RE MY R RRE
3. ABiEHEYF HREAB EFABLIBEET R LA LE -
Localization of Pallets based on Passive RFID Tags(2009)
Th ¥ RFID T i=3ireE »Flf g 4@ B 0 & L_/)%\‘ DA A e PFE O 4
B BUEE RIS R PR AR lfg“a‘f& - M E s g3
FHRFPEREHERBRFD R G AR X T ’Leﬁ VE VLG L BB
HIFLA MO RKAI AR VTR - e RN 2 TR R T
BoMar R o Bfs o TR j\_k‘ifﬁﬁg_;rsv 2] A
Object Localization Using RFID(2010)
rEERRT ﬁﬂfaééz;i%ﬁ{i FEREY G E R B T'Fﬁ#!i:". 0
# RFID ki seiR @ izih- B2 v 1 & L38*% REID F - F st 5~ | & 27
T e oh? 3 CEF SRR 0 2 2T AR B 15cm
poep e o 5tk K S f;;ﬁ LA AFrcFnERE» ¥ P FEY A ik
;Lﬁ °
Improvement of RFID based Location FingerprintTechnique for Indoor
Environment(2009)
P 8 4 ¥ ehs R RFID REACEHE S el R R D
REF O DT AT BF O TR T R e R 2 A
EHFF - F- R FAZEFHE PG AR EOEE - F 2

2]

® ®
Hong Kon page 63 Taiwan



Hong Kong — Taiwan EPC / RFID Academia Awards Winning Case Sharing

AR — (Mg BpC/RFD i gy 2011

FEPERFLEE o RF!HBEF LT REBI L B RS L
®rr Rk -]+t 35cm o
RFID Reader Localization Using Passive RFID Tags(2009)

A2 AT BN RFID 2 ks ety 22 o3 ¥3* RSSI e =
BlEZah> R ETE RE > AF P IRB Y RSSIE ¢ ¥l 5 s midi o

e

L e EE A %«Uﬂﬁl‘ﬁ ’waé? R R R AREL A e § F'Jﬁ"*’”ﬁ
TArP Rt 2 A o A7 F % % B m backscattered signal sh7 2 i it 4F s

_\_Lgﬁfiﬁ_nf,;b;\,ﬂ\ {&o

Indoor Localization Technique using Passive RFIDTaqs(2009)

PEETRIETER 2 2 kT RFID TLmgwT ) 0§ A #p Rl
WZ AR X AREY AP SFTHERDLE A P RFESTERRAT DL LD
EAPENSFoR A NEES 27 P EROT %> 100cm {150 cm -
F B 5% A or0100cm hF %4 5 2 16cme @ 150cm F %4 5 2 20cm >
PEEL BT Y RFID ) w2 e
Passive RFID-Based Indoor Positioning System, An
AlgorithmicApproach(2010)

FEERDNT - BEPN TEaFE 2 0 802 LANDMARC 07 2 5 @ % T 4
BRERT RS ERRTE MRS E Y SRR TR BT S
FHAFFEZ20 0 RO R LTS FHRESHT > 22D hz
AFA X 5 1.05mo ¥ by FIRE SR R R IR EER 4 L B € AP
¥ e o

212 ¥ = )lfle
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from http://www.ils.org.tw/intelligent

2.2 RFID EPCglobal % ¢ BarCode ;;’_g Lbiifa

i£75 (BarCode)sgc® £ 5 7 g p @ &A% F R PHUEE
AAd A TR 1973 E 1V 5 TP f; 5" - @ RiERA" (Universal
Product Code fjf UPC) > & EAN/UCC i 3t@ o f & e Bl 5L 3l =
TEREAG N oA IEAE R AR AR I R RIET D
2 i‘ﬁ%ﬁ’” UHRRR ST B g T B oy InEART LR * P ik
G2 ¢ o & EDl et & @ b o o 7 i B RLEE 1T S PR el Bl oo

R AR AR (BarCode) ERTRFENFBLEfoTd o R LD
SRR AIREZ ]k A E - BT WORAEG o F L ik A d KA SAp L%
< n2 g (fALIE) fro i (F;? Z) #ehT FREE oW 2 Fm7 0D
PRt AR AR TC PR EH 2 AP Y - BE AL Az B
Bul~ PHEFT 0 Fla af S ~BlE B EMpr g B T L REF LA
BAE TR A o
TR g -

BV A i - s (1D BarCode) ~ = ‘2ix#5 (2D BarCode) % = #i%#5
(3D BarCode) ; — ‘@iEmeig* B a2 B i n o -2 RiEBE = REBPHT
EL TR RERFIEALE S EAPEY A BEB LR GT 2
2 D - LS ’—‘-‘*ﬁn E%'FKF P dh—- BB - RGN Fa- A
73 UPC-~EAN-Code39 % > 2 & [ * %t 34 7| ¢ 1 7 |SBN, ISSN % >
0 PR H B RB AR LT ERM FERT DY A AR
GE=X R m@? ' 3 lf“fw,%mﬁw”* L] F 0 R R RN ehiE g

3N = s A
0 ‘1234567890‘|¢ 5 012345678900‘

B 2 %% BarCode
EPCE- BFH Ll 120 TR FAEZ K7 FHRB o BRI
VAIREA P R - @ g o RE R 96 A B 5sg B Ac Bl 3 41T
H A # %75~ 5% (General Identifier—- GID) > # EPC 784~ 2 = FH4rd 1
EPC #5. ‘J”F#z\ :
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yi A 5 EPC % - 30 1 & 2.%3% EPC Bk B ~ 354
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- J@:%ﬂ_dﬁ R (B R S - BREHEE L 0P g T
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AERY R, PR G H - M RS NP B
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L EL S R
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HPA A FEVFRAETE e EPN E RGBT

FREmRE FPGAsmAvalt VREFTHFIFEERD

e ER AR R AR BT SRR T PR
P BN

BRHBE  BEP F PG GRECECE STE 0 3-8

RFID # i & { 5 BakiddeT !
LFERT {ATHE TR " 2
2.FH > TyEss F

3.7 PPl BB TR

4.% >4

MIppEs N4 %4 RFIDF &1 3

2.3 EPC Architecture Framework 4 %

oY Sl e f#a‘#ﬁiﬁﬁ‘f EPCglobal Inc.,*7% 3+ 2. RFID i stiki& %
1127 Architecture Framework-# # # & 3 = 75 EPC (Electronic ProductCode)
W RR A MT ’ﬁP W T B e - 8 22 op # 1v o 3EEk k s (Automatic
Identification) 4p B¢ chAT 7 > 5 % % - & f <~ H e @ * RFID (Radio
Frequency Identification)f+ 4 » ;£ 7 £IFTR* - F R 21X R & F » MIT *
1999 & = = AUTO-ID Center » 2 % & # 5 O f%mf#t‘r » g EPC -

2003 # 10 * > Auto-ID Center ¥ % #- EPC #jtv#3 #& % EPCqglobal Inc. »
3P 2003 & 110 22 AW ERREF R R E > U2 F Leng
peFt g H = o EPCglobal Inc. § #+ EPC czxp ~ % EPC# B & 5 27 * &
® o & EPC I ;' d %‘i’ﬁﬁﬂis&/\ BERTFFE o ¥ Auto-ID 7 5% E BT &
R F L7 8 - X B Massachusetts Institute of Technology - # B
The University of Cambridge ~ /£ The University of Adelaide - p & Keio
University ~ ¥ ®4p = ~ & 2 2 351 The University of St. Gallen » # i {= EPC
Al AR AT Y e

EPC 7% % EPC §%%ﬁ?%§?L’ﬁiﬁﬁ*:ﬁﬂA?%ﬂéﬁﬁ~i¥%n%%P%
EApB T E L AR 2 EPC %Y GPoa 2 2 R LA EE A0S
EPC #akrfj & #7- i %45 (Next Generation Barcode) > %% % Huf # p 3§50
BLEm o AP EELEE L 0 LA EE e E{EPOTER

EPCglobal % 1z # >t > 7k RFID £ # g |id &2 g * > 2 B 1) RFID x sk
HFH1=7% Architecture Framework # i & 23k &3 @ * o] 4 ¥77 > I 5 L
B Rk AL o 277 ST B 2 Passive RFID p & 2 i 7 gk &
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% 4rpb % # o~ 2. REID 3 P~ E « % 4 ~ RFID Tag - Middleware / # & s & %
H(EPCIS) « # ¥ = 4+ 1 & # it ff 4o

Architecture Framework
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.gﬂm& lf‘rﬁ REP

%] 4 EPCglobal Architecture Framework
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2.4 Wal-Mart & 17 RFID % 3v8 B i§42

#. 3 Wal-Mart 3 & RFID 42 %
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% B RFID fr#

Wal-Mart § pFenE 2t £ LindaDillman 5 % - Bz # 2 & &
£ i 100 =R e 4127 RFID 3+ % -
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Wal-Mart & $ 8 228 7 & 2006 # & » o [ 2 HiF
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8 R Frene & 100 B R E o F s R4 & 2005 & 1 7
%Lﬁli@%”iﬁﬁwﬂmo

Wal-Mart B 42 v 35 Tt i ¢« & Sanger ~ TX 7 RFID ;ﬁd
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P, = transmitted power

Stepd : i R BAALR(Yy=ap+ax+a X)) KK # % Gy = transmitter gain
S5 B AR A R 2 36 &k (y) G_r:’frecelver gain
——
=3*10® f= %
Step5 : ¥ # Friis Equation® £ &)/ 4 £ 8= # 48 = 1&;3 A
L= il ki
Step6 : X A Friis Equation R }RSSI&
Step7 : i A RSSI& £ AK-nearest Algorithm %
2
Step8 : &% i B HHZ(X,Y) = p Ui
, P = e
; -
® k-Nearest Neighbor
[ Xy ) o Z w (x y..) Algorithm
= 20 2
= @qu—T} |
J=1

Tj : #)4RFID Readerifi &=
W IR AR TR -
Rj: %j4 RFIDReader
A AR Mo KRR -

iy

Wi = B8 54 4% i > 48
i E

B 19 #é: ;% RFID Tiii B i 42

33 BEEMH FREEQ) (69)

RFRPEFR AR EP R FA PR - R PR A G
#](Perpetual Inventory System) £ = ¥ 47 gL4|(Periodic System)s + #g » A& % &
G FEERG  BF A AR 0 T om P A
® ivptmb— R E i M(s,Q)(Order-Point, Order-Quantity System)

FREGESFILTME S - FlEadcE Q WA TR 20 0 Pk LR
LA FE L FA AT BRFHTHG REFIER G a2 d e

®

®
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AT B R RE AR QP B e JE o

s+Q
,T | L
li l
§
k —
S
|
0
A. L .B g ——

B 20(s,Q)F b %> AAPFRRETH » & BPFF&R{cH (F8 Xk : Silver
etal. » 1998)

® iR R R EE X 3(s,S)(Order-Point, Order-Up-To-Level System)
P CEE IR SE T UE R E G EH TP RS
T S=s+U 4rf] 21 o ¢ kS IEBEL (S,S) T f R B T 2 BA A (s,Q)ES
oo fest B RS A B (S,S) T Rt ¢ TR G % dic(variable) » ¥ 3%
ERF LR ETRETHE -
S I I

-

Fg o 3 —

e

Bl21(SS)wf 43 b AFRFREE » A BFFR 75 (FH Lk - Silver
et al. » 1998)

® g3 ¥ (Economic ordering quantity, EOQ) & & #-13 j ik s = »
foim A A T B TR o

B EITHE L Qo o

2DS
=

© (3
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® i3 pel(Reorder Point, ROP)% 7 #icg B “ 3| - BT T FL

TR o
AHBERGEREWEFRF YL Vi Pl THER
ROP =dXLT
,}1[ =

=ZERK (Hf A REEEE)
LT = PR B Ry BT A T L HRF R

@ F2FRIRAZREVEFFINREE A REFDF Rz £ o
R EF LT 2R A H 4

ROP = HijERFAEIYTHIHTE K + L fr 3

3.4 LabVIEW g MySQL

LabVIEW(Laboratory Virtual Instrument Engineering Workbench) %_d
National Instrument = # > * 1986 # #73 & 1 c— 4 B 5455 3% % (Graphic
Language > G 7 ) 7 B B2 F Hi{E> 4 v L@ ¥ Bl 2 sl
ﬁ%ﬁﬁﬁ’@w@?ﬂiﬁ%zﬁﬁﬁﬁﬁ@%o

LabVIEW ik Bi 412 R 6 > B EHE %2 e n > 756
GPIB(General Purpose Interface Bus)§ 27 ix Berufi 4 4 & » 4 IEEE-488 -
RS-232 8 A & & H d TCP/IP fefoid A2 20> N8 2 M > K EF 5§
R~ AT ﬂvb“;%’s FETHRAEES N 0 BB TR F A ERT f'mﬂ@FH °
LabVIEW £ 7 & 2 Shaff AR 3¢ 0= i 12 ﬁxaﬂ; SRR TR F it VR L EE Y
PRI )*%aniqz\ o ’LabVIEW LAR AR R F RA G S '@;;Q%K it

Booo A2 2 BLRIE 22~ Bl iffe B F tw'ﬁia FLELRERY

Tv{iﬁﬁ)‘ﬁf“ﬁ&?fﬁ%q"ﬂ?ﬂﬁ i%f—*'—ﬁi%]/\‘*’ﬁiﬂ Ptz EH AR HRE A
b2l lﬁl—%ﬁﬁi‘\i %%E;\m& BoqREF o FEITFIRRBL K T A
F1 3 %85 MySQL ¥ st LabVIEW 2 > RFID $§s T 4 o

Ial

B 22 LabVIEW #2.3¢ = 5. [
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MySQL F# &

MySQL & - @B RbemchB B8 TAE 3L 55 REHF 5 54 b
MySQL AB = & » 3% 2 @ 3% 2008 & #& Sun Jcpt - 2009 # » Oracle 4z Sun
& > MySQL = % Oracle 2T & &

MySQL d *t i B ~ A~ 7 RBP4 > 2 R L BN FORRTRE
MR Z P Y G Internet F o enP o Al sk P oo BEF MySQL s #7030 T 4 iR
B T A RO o e A E 4 ~ Google {r Facebook # At o
ZF B R e & LAMP ¢ ah TM | 4y ﬁnﬁ%{MySQL o

MySQL Tk B & 4 § chizst > B M E T E - # % SQL(RH™ 23
F7) g SQL¥ nuw 2 C-C++~Java~Perl~-PHP ;7 »@m 24 & t_;x 5
T 5 FiF(F > 4 Linux ~ Windows ~ Sun Solaris ... % - ¥ & ¥ #c#i ¢ ODBC
BAe tnF R R B £ 4o 23 -

F 23 MySQL F# & %

MySQL # =g shig ;%

® Tt 41 EEE MySQL FRE (&4 mysql fr mysqladmln)
» T8 MySQL i s T A5 F 121 & MySQL Workbench - & ¥ &%
&k P~ t% 355 e MySQL Administrator = MySQL Query Browser -

® L% 42;7 51 ODBC & ADO = ;¢ » i=d @& * MyODBC £ MySQL 7 #
Bifd o

® MS .Net Framework T &f23:% (6]4e @ C# ~ VB.NET) ¥ 15 ADO.NET
g7 38 d @ * MySQL.Net & MySQL L B 4% -

® JAVA %E‘\ ¥ %% JDBC = ;4 22 mysql i&i7:2 4 > mysql F * #% &7 JDBC
S A7 50 o

® v i5iF mysql * < :HackEer mysql &7 s 0 4o mysqlfront, mysqlyog,
mysqlbrowser % -

® ®
Hong Kon page 90 Taiwan



Hong Kong — Taiwan EPC / RFID Academia Awards Winning Case Sharing

fith —

{iM-CEZ ¥ EPC/RFID 2% 3% 517
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35 I
B8 RFID 3 § %

A BT R

L L 5
-5
Lz

% #.(PARFILO) 4] 23 :

LabVIEW
Displa @
i Graphrcal ﬁi kﬁ 4& x -
Interface Server wwwiE i £ sh6E
4 BMySQL
B ont
1. Read date LabVIEW ~par
2, Calculate Friis m M
equation and ’ TCP/IP
KNN algorithm Middleware < >
@ Local
A Computer
il —— AMBK A
1% M 4% %y X RFID. " 7R E
R R ELE
RS
(PARFILO) — |—> oo A 2L
(B)
Read Passive B — EaEf |
Tag E: ===
-
antenna Master Reader (Think Magic)
AT

”
3588

1% 1 A K o & AE B H (UL R s £ 45 A 1048 Tag R 4E 7 3X)

Bl 24 46 % RFID % | 2

FELFA |k 5% . (PARFILO)

®
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$4% AH X RFID % {288 FH |4 3(PARFILO)

4.1 PARFILO & 3uf§ £

PARFILO #_d4 PAssive REID-enabled Inventory LOcalization / Stock
Counting and Replenishment System @ 3~ % BE > 32 (F 5 & &> 18 N 4
PARFILO & szt * 2 Mg TPA | » A& % 4# ;8 Tag&#; "TRF »
%4 * RFID g MU ssasgimr ;s TILO, » Pl & 3% § i gk o
PARFILO 4 %(B25)T » ¢ 3w B3 42t A 5 THE mwit ki (F26) 7
B K (B 27)/ B TE o AR 28 T AT R ks (B 29) 2 TaRpd
ks (W30)

4.2 k 5uF ﬁﬁfﬁﬁ;’ﬁ

Pizsive RFID-enabisd Invenfory LOcalizafion | Sfock CounSing and Repleniahment System

o .| BTEAHDRR+RESHKNNEMRE A
GRIENI| —»srERFIDIRIE—RBERIEE

IBE—mBEMNEREREPC code
BBl rucEracHEEERRNEREE

S SR e RS EENERE B
GE/AE| miersusEzsezgsss

| EERBEEETEERFIDRRERAANS
RS | musattsshesss

TERYLEE "

1%.”: BEE : TR BEE l g |“‘ i

RERERE - TS TR~ R
B 25 PARFILO i £ w
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<igdRITHH>

Stepl ¥ kx Step2 & » -Step3 E -

Step4 & » -Step5 LEAPS -Step6 %éiéf-

10x300833B2DDDO06CO0000000493 AE
10:200832B2DDDI0GCO00000008 5222
10:300833B2DDDA06CO00000012E1 59
10:300833B2D D DI0GCO00000002F 368

| s
60519
60518
79298
722277
722277
31388
98166
60519
722277
25449
25449
25440
25449
25449
25440
25449
25449
25440
25449

-

=}
=)
2

000124432 |0.0147449

32316
32316

5T63E-5 (00734185

=
" W
o
b =
L B
E
7 & 15

3 X
0.
B -
0000476176 0000475223 00101091
1 -
0000219052 00002128095 00479056
il

o
1.71489E-5 G1954E-5 0.870404

.

1

361138 75043E-9

:
8(-1,3)

000172357 0.00172262 7 60358E-5
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<E LR IEH >

Stepl

Step2

Step3 & &3 P I /40 7).

Stepd ERE A i 3 B o

Step5

R srmm

| v
Step6 %L:;;L] B R BT
Step7 %M;&"L‘ M- 5 B Y MYySQL FALE o
Step8 M B > wFid e o

Step9 %&%Eﬁ%i iF e oo

1B BRI

|311

RS AR
INumber

i -&# POSHfr ERET EEME
DIV round seat 25000 2.000000 0%
305 DIV round seat 2.000000
311 Round music bell (7 %) | 25.000 2.000000 23.000000
311 Rownd music bell (7 %) 2.000000 23.000000
312 Rectangular fypes music | 31.000 3.000000 28.000000
312 Rectangular type music | 3.000000 26.000000
312 R lar type music | 3.000000 28000000
326 The clock fittings of the | 40 40 0%

326 The clock fittings of the
k) The clock fittings of the

EHE A EHERETEE
lNumher 2.000000

EEEH | maeeine EFAENELE

1305 |23 000000

RS F 2 PR = B

305 FiRGE 311 =R 12 ERERE 326 HEFEE
IZ |2 |3 |3
305 ELIE 311 E&IE 32ERE 326 ERIE

® ®
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<P EL BN ST I

Stepl PARFILO i & 5 » g.if LO00MR0| . B

305 FhESE 31 HiESE 312 HiESE 320 EiEEE
2 2 s s
305 =818 311 =818 32 ERIE 3260 =818

IEE 23 28 IE?

Step3 spif BTEREN | w g ey o FRET AFBLE L -

B R E
Stepa > & {#2 p &male .

Step5 55 L EHEF |, wizw s (I FRE

Step6 mhiF AL 5 B b A EE ko

®
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%R
PARFILO

}

# s Reader

!

ez PARFILO

!
2 1&iml
!

PR BRM RS

l

L )
% ¢ MisRRTag

l

F AT MAER] 20 >60

F._:>r?'—

l

ﬂ@'ﬁ“ 1k R

|
=T ““l ”"
&I 2 ‘&&ﬁ&mﬂﬁ

3 A SRR TR A R

I

25:EPARFILO | 7] 3 4% %5 '
3o o do i 2 g0 4o sh 4 l
. M X5 @& 8w
REHEFRLAMGE BoHREHTRERB
r’:.‘.!!'_.“ )annu sﬂum !:m l
AR BAR L mana : i
B [mranEs |
% 5T A AR ¥b 2 FRLERT R
HBHHLBTE
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Fosmn G anne
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! AEFEERYED? wee | & [Cmims |
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BIEFRR

MWK BB POSHF __ MRAG _ RAME 4
B RERERE @ 05| DIY mound mat (25000 (200000 [os
05 | DIY mund sat | 12000000
31 | Round muse bell (V %) | 25000 | 2000000 23000000
31 | Round mussc bell (V %) P | 2000000 23000000
bRt FITREAROP 312 | Rectungular type moss: el (V 4 | 31,000 | 3000000 28 000000
ijm [ 312 | Rectangalar type s bell (V %) | | 3000000 23 000000
312 | Rechngular type mesic bell (V %) | | 3000000 28000000
3% | Theckekfmapol hemma-tni | 40 [%0 0%
3% | The clock fittngs of the res: - tows
325 | The clock fittngs of the mus - trass | !
REWR ik . . ] | o
AImE
oo MR | o &8 (s.Q) i1 (s.S) T A
wRTmES| Fmme  Loor BRER i< s A
RO
s
i sty | CORE
(ST
Il
Wi | R T : : : s

Bl29 & path g
<FEAE AP S >

‘Wﬁﬁiﬁﬁ&ﬁﬁi o Ly 2 e e i Ly L g
Stepl ®:if WAER TR ERG G EL

BRER

Stepz lvg:}& ;H305 o

Step3 | gl EEUE |

Stepd 5 &4 § %.E'JE'J Step5; F* 74 b R %O ) A 1Bk 1T %
&

W 3] Step2 B T - FAT R 24T o
BEEHE _i_ﬁﬁﬂlﬁ
Step5 it f re 9% nNE .

. BTERERE | sl g, o
Step6 ﬂéﬁéfﬁ‘iié‘_?%—l’i%ﬁmﬂ%i&ﬁ AP A & A H

i~

(. QITEE G9FTEE
2 > Hp e &l g
A
Step7 2% T R B e » THE o
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(5S)FIEE

‘frlo 7

e EAHT- T TP & LA Step2~Step8 o

Step9 £ HLE ‘B SivHIRE & R { FRE EHETR|

Stepl0 F+ pEHE 2 F S5 ¥ 3R
TR S

eIk L
Stepll gh:iE > gk % XL o

A SREEN
£ 305 1Dx300833B2DDD0SCO00000003E 349 ~
1Dx300833B2DDDI0GCO00000002E 368
1Dx200833B2DDD0SCO00000006BIEC
SR 1Dx20083382DDDI0SCO0000000I C 0B
. 1Dx300833B2DDD0SCO000000074 2CD
NS SEH 2R 1D5300833B2DDDI0SCO0000000493AE
10x300833B82DDDI0GCO000000085222
10x30083382DDDA0GCO000000094203
1Dx300833B2DDDS0SCO00000005838F
HERE R 51k |
v
TR mg
Moo 5k | Moo 58 “"Q MRS o HEM HoEE |
205 DIY rousd sest l‘ 205 DIY round seat

kd x
W30 e
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SERHEIE | AP IS >

Stepl F#E [ &8 o

ENAERER
Step2 #-i& GEE P I T

BEHEEE
EEEYE

Step3 -2 BABFARE I R SR LT

AEREs _
Step4 @éé’_,ﬁp‘-“f WSk i @ &0 Y Stepl~Stepd T - HF &

e 4o

F1k

Step5 ¢

gL
Gy
P
=
AN

4.3 LabVIEW Rizf3 &
H 2 ik Mzl > BLBldcE) 31

REVEEAL

EEITAG_IDEH

I

)

| T 't

M

[l

o | EEL1AG_DEH | e T

Time has Elapsed ¥ SEATeHE

Elapzed Time iz) ¥ o
Present(s) ¥ ¢ Qs '

i

uuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuu

M
M
M
M

m .......

B 31 H &2 ik Szl 2 B
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7 Er gl kst S BBl 4o Bl 32

o B B s

o] ~p 000000000000 00000000000

SELECT *FROM g
WHERE Number =

Toe =

SELECT * FROM

(B B B i B B s s

Show Table Hame 3

PP RIS 3

=
IEW} i

PR _zJ I

DEN=RFID; [~

g
1|

El
%

Dpen oL | eror out 44
N et ——

--------

ODOoOooooo00D0D00000000 000000000000 0000000000000 00000 ooD

B 32 75 i Bk 5 AT K]

@
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Ak AR S Fl4c R 33

Wi <M
305" Defautt BT

e =
305", Defauk +1

[CERERET)

33 % f A f 4 Sz st & SR

e Rl e S B Rl F) 34

14 True vt

e <}

@ "W305 Defauk vpf
o]

[0}

EIRCTE 7 = R i A )

e ®
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44 MySQL FHE % &
MySQL 4 814 % f ¥ 4§ 35
7" MySQL Query Browser - Connection: root@localhost:3306 / lovender [ME¥]

@ W

Ele Edit View Query Scrpt Iooks Window MySOL Enterprise Hel
SELECT 1 FROM in

Refresh Execute = R
O Resultset 1 Schemata
Name POS_RS | RS Difference EPC_Code ~
1 DIY round seat 25000 2.000000 0% 03 > B lomaton schema
DIY round seat 2000000 10 ’
Round music bel V) 25000 2000000 2300000 11 -
Flound music bel (V) 2000000 23000000 12 »
Rectangular type music bell [V ) 31.000 3000000 28000000 13 »
Rectangular type music bell V) 3000000 28000000 14 »
Rectangular type music bel V) 3,000000 8000000 15 >
The clock fitings of the music - iz ] ] 0% 1 *Ma
The clock fitings of the music - train 7 > [ read_count
The clock fittings of the music - tian 18 ® [ retun mandests
» T screp
» T stock
> myd
» rhd_db
> test
Syntax
Data Defintion Statements
Data Manipuation Statements.
MySQL Leilty Statements
MySQL Transsctional and Locking ..
5 Database Administration Statements
Replication Statements
SQL Syntax for Prepared Statements
< 2
10 rows fotched in 0,0043s (0.0004) £ i M oust | P Searh

2

B 35 MySQL 4 2115 75 7 ¥

MySQL 37 p 8 4c ) 36

|¢ MySQL Query Browser - Connection: root@localhost:3306 / levender
File Edit View Query Script Tools Window MySQL Enterprise Help

y SELECT + FROM orderl o: R

Go back Next Refresh Executey 0o
|@ Resultset 1| Schemata | Fook ot
Q s »
305; DIY round seat o 4 » | information_schema
> labview

¥ -] levender
__| inspection
inventory
order
orderl

q

T read_count

IEIEIEIE

»
» - ifid_db
» ] test

Syntax | |

) Data Definition Statements
) Data Manipulation Statements

5 MySQL Utility Statements
) MySQL Transactional and Locking ...
) Database Administration Statements
) Replication Statements

5 SQL Syntax for Prepared Statements

1 row fetched in 0.0060s (0.0003s) | & Ean [ | £ seanh

Bl 36 MySQL 37 &

;'.“\

¥5% 4% RFID €= ¥ B FH {4 3L PARFILO 7

e ®
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5.1 ¢ ivHRHEHE

0kt d R Tag 110 BT 0 FA PIER B o L @& % g Rl
WA N 2B 10 BARH S Tag he 0 g 10 = 1 A 4 ef B e o
2011/4/11 1 % + 502 3 § S Bl3& > 117 B 37 5 F SHH G % F
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52 RERFARERALIT

NO1 TAG_ID [D ¥ DY X Y WA VME Bz [NOo TAGID |D_X DY X ¥ NikE  YH#E ¥z
i 9 0 125] 9.664775| 1017784 9504775 2322163 25.16411 1 9 0 125 43035) 780278 43935 469722 64.3L6%6
2 10 25 125] 16.19873 960819 8801275 289181 3022778 2 10 25 125 4669245 76.65095| 2169245 48.24905 52.99239
3 1 50 100] 16765 107.888) 66.76495  7.88% 672293 3 1 50 100 67.5105) 55.0112| 17.5105 449398 4827639
4 12 s 125 -18.1117| 1364992 931117 1149923 93.81909 1 12 75 125 34758 62.61238| 40242 42.36763 SB44T66
5 13 100 100] 17.1591] 52.73173 82.8409 47.26328 95.37769 5 13 100 100 67.5105] 55.0112| 324805 449338 55.49378
5 14 o 25| 68.05515] 91.70943 6305515 €6.70043 952977 6 14 0 251 109.2696] 96.76958| 106.2656 7176958 1307314
7 15 25 25| 16765 107885 4176405 82836 92.81558 7 15 25 25 50 7.5 25 12,5 2795085
8 16 s 25| 847223] 1220171 8347223 97.01708 127.9841 8 16 75 25| 34758 62.61238| 40242 5761238 02752
E] 17 100 25| 68.05515] 91.70943 3194485 6670043 73.96365 9 17 100 250 67.5105] 55.0112| 324895 30.0112 44,2294
10 13 100 50| 53.46853] 18.00368 4650148 31.99633 5644601 10 18 100 50 50 37.5 50 12,5 51.53662

NO2 TAG_ID [D_X D_Y X Y iz ViE  ®=E NoY TAG_ID |D_X DY X b M2 THE B8
i 9 0 125] 49.99805| 71.8467| 49.99805 53.1533 72.97313 1 9 0 125] 46.55928| 78.02913| 46.95928 46.97086 66.41865
2 10 25 125] 49.99885| 73.31308] 24.99885 5168693 57.41499 2 10 25 125 43.0491] 76.04625| 239491 48.95375 5449797
3 1 50 100 50 0 0 100 100 3 1l 50 100 125 1125 3.5 125 39.52847
4 12 75 125( 49.99615 66.5307| 2500385 584693 63.59129 4 12 75 125 125 1125 62.5 125 6373774
5 13 100 100 125 o 25 100 103.0776 5 13 100 100 125 7 875 25 9100137
5 14 o 25 25 o 25 25 35.35534 8 14 0 25[ 115.8508( 135.9234| 1158568 1109234 160.3979
7 15 25 25| 45.75805] 97.35233| 2075805 72.35233 7527146 7 15 25 25 125 1125 125 7.5 88.38835
8 16 s 25[ 49.99615] 66.5307| 2500385 41.5307 4847671 8 16 75 25| 42.26543] £2.61305| 3263458 5761325 6621406
3 17 100 25 45.75895] 97.35233] 54.24105 7235233 9042649 ) 17 100 25 125 0 25 25 35.35534
10 13 100 50 25 0 125 50 1346291 10 18 100 50| 96.74075| 107.2821| 3.25025 57.28208 5737472

NO3 TAG ID [D X DY X Y XE ViE ¥=¥ nos TAGID |D_X DY X b GEE THE  ¥=BE
1 9 i} 125] 465562 7198933 46.9562 53.01068 T0.81678 i 9 0 125] 3476058 82,6173 3076058 423827 54.81415
2 10 25 125 48.3393] 73.35028| 23.3303 5164073 56.66999 2 10 25 125| 466036 766524 216936 483476 52.90153
3 11 50 100 125 375 315 62.0 728868 3 11 50 100] 74.0905) 59.0452| 249005 408548 4750666
4 12 75 125] 42.35948| A7.42033| 3264053 57.57968 66.18778 4 12 75 125| 3476058 82.6173| 4023043 423827 5844232
5 13 100 100 58.32085] 42.11008| 41.67915 5758993 71.33299 5 13 100 100 75| 6941203 25 3058798 3950474
8 14 i 29 25 ] 2 25 35.35034 8 14 0 25 75| 69.41203 75 4441203 8716323
7 15 25 25 125 150 12.5 125 1256234 7 15 25 o5 75 50 50 25 554017
8 16 75 25 12.5 3.5 62.5 12.5 63.73774 ) 16 7 25 28 125 100 575 1328768
E] 17 100 25| 58.32085] 42.11008] 4167915 17.11008 45.05445 q 17 0 o5 75| 7401583 25 40.01532 5582642
10 13 109 9) 23) 9 125 20 1346291 10 18 100 50 75| 7460775 25 2460775 3507907

NO4 TAG_ID |D X DY X ¥ XiE vz & NO9 TAGID |D X D Y X ¥ hE vEE $5E
1 9 0 125] 4999805 75.00255] 49.99505 4999745 T0.7075 L El 0 125] 49.99075| 75,0023 49.99075 499977 T0.70251
2 10 25 125] 4999805 75.00255] 24.99505 4999745 5589855 2 10 25 125 49.9987| 75.00033| 24.9987 49.99966 5590083
3 11 50 100] 49.98615) 7501823 001385 2498178 2498178 3 11 50 100] 40.86252] 77.84988| 9.137475 22.15012 23.96083
4 12 75 125 499959 750054 250041 499946 558987 4 12 75 125] 20.46485| 86.83353| 54.53505 33.16648 66.56339
5 13 100 100] 474808) 79.9234&8| 525192 2007653 5622573 5 13 100 100] 58.80042] 46.56105] 41.19858 53.43395 6747636
(4 14 0 o5 25 0 25 25 3535534 6 14 0 25 125 75 125 50 134.6291
7 15 25 25 50 100 25 75 7005694 7 15 25 25| 20.46495| 86.83353| 453505 61.83353 6199961
8 16 75 25| 47.4808] 79.92348] 275190 S4.9034E 6143203 8 16 75 25| 47.9260| 75.54783| 270731 50.54783 5734139
9 17 100 05| 47.4808| 7992348 525192 5492348 7599246 9 17 100 25 87.5 0 125 25 2795085
10 18 100 50 25 0 125 50 1346791 10 18 100 50 125 75 25 25 3535534

NOoS [mac > px  [oy [x ¥ X% ymE ¥-m NOW TG DX DY X ¥ XEE TR ESR
L 9 0 5[ 34.75743| 82.62063| 3475743 7762063 85.04733 1 9 0 5| 41.49863| 83.46026) 41 G663 78.46026 86.75805
2 10 L 5| 46.60285| T6.65238 4569285 7165338 84.9326 2 10 L 5| 48.30275| T0.68455) 4730275 7168488 6555522
3 11 2 4| g7s|  1%0| 855 146 1691929 g 11 2 4 23 150 21l 146 124956
1 12 3 5| 34.75743] 9252068) 31753 TIE2068 BIE6593 & 12 3 3 lzs| 3l 95 325 3386001
5 13 4 4] 73,0025 6041095] 60.90258 5641085 B9H2519 2 L3 4 G /) Dl 83 71 109605
5 m 0 1 o5 o 5 1 2501999 6 14 0 1] 84.38078] 56.55693| 84.88078 55.55693 1014461
7 15 I 1 5 o 9 1 2e0102 7 15 1 1] 86.3479] 88.65083| 85.3479 8765083 122.3394
8 16 3 1 3075743 82.62068] 3175743 8162068 87.58121 g 16 3 ! 25 150 B 149] 151608

9 17 4 1 125 150 121 149 1919427
9 17 4 1 50 0 46 1 4601087 o " i 5 o 0 - S 2906888
10 18 4 2 7.5 150 83.5 148 169.9301 :
P NN
Bl 38 F (TRl #cdy
L ®

Hong Kong page 104



Hong Kong — Taiwan EPC / RFID Academia Awards Winning Case Sharing

AR — (Mg BpC/RFD i gy 2011

e LYY (GREE) Eoim P

TAG_ID |average X average ¥ TAG_ID |average X average T TAG_ID
9] 4085487 80.03744 9| 37.14079 4743523 9| 65.126581
10] 45.18644 775445 10] 24.31518 4738468 10] 58.74619
11| 3540937 8249125 11| 27.81148 55.26032 L1} 7296305
12| 27.39808 83.01395 12| 37.68492 38.46366 12| 6444145
13| 6231743 5561605 13 4923917 4606013 13| 8734827
14| 4780653 5253713 14 616423 4321558 14| 8407516
15| 38.58069 83.07247 15[ 2967335 57.33861 15| 7442003
16| 21.13125 89.18654 16f 4165476 6271503 16| 86.75273
17] 7496263 0910223 17 402158 4453839 17| 63.12194
18] 38.77393 4623935 18] 57.93279  41.0351 FE{f¥cm) 18] 8386503

B 4324212 7053409 B 4073105 4835467 e 7408637

39 F (FRIEA 5%
%63 B#
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T3 EE A g”ﬁ Z®E o NF L H W FE A EREPA P AT
RFID# A4 3% 5 F1F 0 ¢ 464 5 77 & A IRE F &
° ?;@y%;«gagﬁé—ﬂ CE{ANFE R EE VRS AR B
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y |APHFSEE | Fe¥FHEARSEE |
R T T T N SEPEAE B~ REPRE (AT B R
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