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0.2 Copyright and Results of your Work with the Model  

Both the Reference Model as well as the Excel Sheet (RFID Reference Model - Matrix 2008-
1-1.xls) and the accompanying document (RFID Reference Model - Description 2008-1-
1.doc) are available at www.rfid-in-action.eu/rfid-referencemodel.  
 
These documents can be downloaded and used for all purposes. Please inform us how you 
used the model and send us a copy of your publication, or a summary of your results, or a 
web-link of your publication. Our E-Mail address is: rfid-referencemodel@rfid-in-action.eu.  
 
To contribute to the networking of the users, we will publish the use of the RFID Reference 
Model and related results on our website. This way all interested parties will have an over-
view of how the Model has been used and what results have been achieved.  

0.3 Future development 

The main attribute of a model is that it depicts the world in a less complicated way than it 
really is in order to focus on a certain point. The RFID Reference Model tries to give a com-
prehensive ordered list of RFID applications. It is an overview of the current use of RFID in 
Europe. We will continuously improve and adapt this Model to include future application 
fields. Thus, ideas and comments are always very welcome and appreciated. Please send 
your comments to: rfid-referencemodel@rfid-in-action.eu. 
 
Beginning in April 2007, the RFID Reference Model (both files “RFID Reference Model - De-
scription 2007-1-1.doc” and “RFID Reference Model - Matrix 2007-1-1.xls”) will be repub-
lished two times a year. The publishing date is always April 1st and October 1st. This ensures 
that modifications can be included. Each version of the RFID Reference Model has its own 
number (e.g., 2007-1-1) according to the following structure: 
 
2007-2-1  – Year of the publishing date  
2007-2-1  – Term of the publishing year (“1” or “2”) 
2007-2-1  – Version within that term (default “1”) 
 
“2007-2-1” means that this is the version published in October 2007 and it has not been 
changed within that term. This number helps to understand which version has been used.  
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1 Introduction to the RFID Reference Model 

1.1 Problem 

The term “RFID technology” refers to a vast field of applications. When people talk about 
RFID technology they might talk about simple anti-theft devices, about animal identification 
systems, or also about smart objects finding their destined way within logistic applications.  
When an application field is so wide it is obvious that publications are accordingly dispersed. 
Therefore, it is difficult to classify findings of other authors and to realise which of these find-
ings are relevant for someone’s own business or research field.  

1.2 Solution 

The RFID Reference Model aims at solving this problem. As the first step when developing 
the RFID Reference Model, a list of RFID applications has been created and discussed with 
various RFID experts. The idea was to create a list of applications that is as comprehensive 
as possible. In the next step these applications have been merged to RFID Application 
Fields. Table 1 shows the resulting eight Application Fields (A.-H.).  
 

 RFID Application Fields Description  

A. Logistical Tracking & Tracing Solely identification and location of goods and re-
turnable assets (e.g., pallets or containers)  

B. Production, Monitoring and 
Maintenance 

Smart systems in combination with RFID technol-
ogy to support production, monitoring, and main-
tenance of goods and processes 
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C. Product Safety, Quality and  
Information 

Applications to ensure quality (e.g., sensors to 
monitor temperature) and product safety (e.g., 
fight against counterfeiting) 

D. Access Control and Tracking  
& Tracing of Individuals  

Single function tags for identification and authori-
sation applications for entry control and ticketing 

E. Loyalty, Membership and  
Payment 

Smart Card based identification and authorisation 
systems for multifunctional applications (e.g., loy-
alty, payment, and banking systems) 

F. eHealth Care Systems for hospital administration and smart 
systems to support and monitor health status 

G. Sport, Leisure and Household Sports applications, rental systems (e.g., cars or 
books), smart home 
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H. Public Services  
Systems mandated by law or to fulfill public duties 
(e.g., ID-Cards, Health Insurance Cards, Road 
Tolling Systems)  

Table 1: Application Fields of the RFID Reference Model 
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The Application Fields A. to C. (see Table 1 coloured yellow) can be described as mainly 
“Object Tagging Applications”. Whereas the Application Fields D. to H. describe tagging 
fields with “Reference or Potential Reference” to people (coloured orange).  
 
Different applications within the RFID Application Fields are called subcategories. Examples 
of subcategories within the RFID Application Field “A. Logistical Tracking & Tracing” are “In-
house Logistics”, “Open Logistics”, or “Postal Applications”. These examples show that for 
instance regulatory challenges, open questions, and relevant stakeholders for these Sub-
categories differ obviously.  
 
When the Subcategories had been classified into the RFID Application Fields, the intention 
was to minimise differences within application fields and maximise differences between dif-
ferent application fields. Some of the most important aspects used to sort sub-categories are 
listed below: 
 
• Need /existence of standards  
• Potential reference of tag data to people 
• Potential number of participants of RFID systems 
• System complexity 
• Technological requirements (e.g., memory chips – processor chips – smart systems)  
 
The complexity of RFID Application Fields rises from left to right. The same applies for the 
Subcategories within each RFID Application Field. The complexity rises also from left to right. 
A complete overview of the Model can be found in the following Table 2.  
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1.3 RFID Reference Model Matrix 

 

Table 2: RFID Reference Model 
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1.4 How to use the Model 

The RFID Application Fields and Subcategories are listed on the horizontal axis of the matrix. 
The first column can be used for the questions that should be answered for all subcategories 
(e.g., frequencies used in each subcategory, existence of data standards, research needed 
concerning specific topics…).  
 

 
Table 3: Example of how the RFID Reference Model can be used 

 
Table 3 shows an example of how this model can be used. It is possible to either insert spe-
cific answers into the cells, or to use a colour system, or both. This could be a traffic light 
system, e.g., for answering the question “need of agreement on data standards”: “Green”: 
data standard exists already, “Yellow”: in development, “Red”: needed.  
 
When looking at “used frequencies” in Table 3, it can be seen that concerning the subcatego-
ries “In-house Logistics” and “Manufacturing Logistics”, there are mainly internal decisions 
regarding frequencies. For the other subcategories the frequencies which are frequently 
used are listed. 
 
The RFID Reference Model therefore allows to state and to illustrate topics for each sub-
category.  
 
In the following chapters of this document, all subcategories will be explained and examples 
will be listed. Therefore, it is easy to understand what is meant by different subcategories 
and application fields.  
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2 A. Logistical Tracking & Tracing 

This field contains RFID applications aiming at improving logistical tracking and tracing, e.g., 
identification and localisation of goods and returnable assets. These applications can be in-
house, closed loop, or open logistic systems or solutions for tracking and tracing of danger-
ous goods. Key benefits when tagging logistic units can include process improvements and 
higher availability of goods, resulting in savings and improved service to the customer. RFID 
technology can help manufacturers to have the right components at the right time at the right 
location and can therefore help to increase production efficiency. RFID solutions for hazard-
ous goods logistics especially increase safety for employees or citizens.  

2.1 AA. – In-house Logistics 

• Logistics applications applied by one user only, and only for internal purposes. 
• Low need for overall regulations or standards. 

2.1.1 Examples of Application: 

Balance Bourbeau, a Canadian supplier of truck weighing systems for the Forest Service, 
has developed an automatic loading control based on RFID. An active transponder is fas-
tened to the truck’s dashboard; items saved in this transponder include the driver’s name and 
the vehicle’s registration number. If a crane loads newly cut tree trunks onto the truck’s 
transport area, the reader adds the current location as well as the type of wood to this infor-
mation. In the saw mill, the loaded truck drives onto a special scale with an integrated reader. 
The scale determines the weight and enters it as well as the date into the transponder. After 
unloading, the truck is weighed again and the difference between the full and the empty truck 
is entered into the system. Up to this point in time, the drivers had to write down all this in-
formation. The new system helps to prevent errors, reduce waiting times, and improve mile-
age.  
www.rfidjournal.com (English; Advanced search with exact phrase: „Canadian provider of 
truck scales and weighing systems”) 
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2.2 AB. – Closed Loop Logistics 

• Logistics application covering a small number of different users (e.g., a manufacturer and 
several suppliers or retailers). 

• Internal standards are necessary, but no overall regulation is needed. 

2.2.1 Examples of Application: 

In South Korea, about 40 Miles south of the capital of Seoul, the city of New Songdo is being 
built on an artificial island. In 2016, about 65,000 people are expected to live there and an 
additional 300,000 people will work there. RFID technology will allow them to utilise numer-
ous services. For example, residents will receive a Smart Card with integrated transponder. 
This card will be used as a house key, ticket for the subway, park, Movie Theatre, etc. RFID 
transponders on re-usable bottles register if the empty bottle was deposited in the correct 
container. If so, the deposit money will immediately be credited to the owner’s Smart Card.  
www.new-songdocity.co.kr (English) 
 
The manufacturer of industrial gases, Air Liquide (formerly Messer Griesheim), has been us-
ing RFID chips on its gas bottles since 1995. Up to this point, 900,000 steel bottles were 
marked with Smart Chips. The goal is to minimise circulation time and loss.  
http://www.airliquide.com (English; Search criteria: “air liquid services traceability”)  
 
DHL equipped all its packaging containers in Germany with RFID transponders. When driv-
ing in and out of packaging centres, they are automatically registered for control purposes – 
contact is unnecessary. For the long term, DHL constantly evaluates the potential of dispos-
able RFID tags to be used for identification of shipments or even parcels. DHL expects this 
technology to enable improved package control and lead to more efficient processes and in-
creased savings. Currently the company is looking into the requirements for the use of RFID, 
particularly with regard to IT infrastructure implications. Each year, DHL transports around 1 
billion packages. The Deutsche Post World Net has already been using re-usable RFID 
transponders for several years to check letter delivery times, for example.  
www.dpwn.de (German; Search criteria: “RFID-Transponder”) 
 
In collaboration with the Capgemini consulting firm and the BEA Systems technology partner, 
the Finnish Post ran a pilot and examined how to integrate the RFID technology into existing 
logistics processes. For this purpose, the cooperation partners equipped 200 roll boxes with 
RFID transponders and installed stationary readers at central points in Helsinki. This way the 
Finnish Post could, for example, determine the delivery time and identify the transport’s 
driver. According to the project partners, the percentages read were satisfactory.  
www.bea.com (English; Search criteria: “Capgemini Finland Post”) 
www.de.capgemini.com (German; Search criteria: “BEA Finland Post”) 
 
The Otto GmbH in Germany secures high-value products, such as cell phones or digital ca-
meras, with RFID chips. Thus, Otto can control the items’ continuous route of transport and 
exactly pinpoint the loss of shipments. A pilot resulted in savings of more than 20 percent of 
the incurred costs.  
www.mylogistics.net/de/news/index.jsp (German; Search criteria: “Otto RFID”) 
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2.3 AC. – Open Logistics 

• Logistics operations involving a large and variable number of participants  
• European and global standards are necessary to facilitate value chain gains and in order 

not to block large-scale implementation. 

2.3.1 Examples of Application: 

Several international retail and wholesale companies, including the METRO Group, Wal-
Mart, and Tesco utilise RFID technology in order to increase the efficiency of logistics and 
storage management. Manufacturers of consumer goods equip their shipments with RFID 
transponders and readers located at market and subsidiary doors register the shipments’ ar-
rival. At the Future Store in Rheinberg, Germany, the METRO Group tests RFID technology 
to a limited extent on items sold as well. The goal is to offer consumers more service and in-
creased comfort for their shopping.  
www.walmartfacts.com (English; Search criteria: “RFID”) 
www.tesco.com/radiobarcodes (English) 
www.future-store.org (German) 
 
The DHL express and logistics service is currently conducting tests to establish to what ex-
tent RFID can be used to document and control the route of clothing from the manufacturing 
country China, to Europe. For this purpose, the Chinese logistics centre is equipping individ-
ual textile products with transponders. During loading, readers automatically, and without 
contact register the products. The company can thus ensure that the correct number of cloth-
ing items is loaded. As soon as the textile products leave the storage facility, the European 
recipient receives a dispatch notification. In addition, they are regularly and automatically in-
formed regarding the order status.  
www.dpwn.de (English; Search criteria: “Supply chain process from Asia to Europe”) 
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2.4 AD. – Postal Applications 

• RFID application used either by national postal services for transportation of parcels and 
letters or private sector parcel services (e.g., DHL)  

• For national postal services, international regulations are needed (e.g., by the Universal 
Postal Union) to ensure cross-border delivery of mail 

• For private sector parcel services, closed loop or internal logistics necessities for regula-
tion and interoperability apply 

2.4.1 Examples of Application: 

Since 2002, the quality controllers at Deutsche Post have been using active RFID trans-
ponders to record transit times between sorting centres. Of a total of 780,000 test letters that 
are mailed annually, around 93,000 are currently fitted with RFID transponders. Each of the 
eighty two sorting centres throughout Germany is equipped with 'antenna gates' - RFID 
reader units that register the active RFID transponders in the envelopes containing the test 
letters. 
As soon as a marked letter passes the reader units, the date and time are stored on the 
RFID chips - both when the letters arrive and depart the mail centre. If the quality controllers 
identify a delay, the data on the microchips can be used to find out where it was caused.  
www.dpwn.de (English; Search criteria: “RFID helps to improve quality”) 
 
In 2004, IBM on behalf of the International Post Corporation (IPC) equipped half a million let-
ters with RFID chips for testing purposes and sent them to Asia, Europe and North America. 
Measuring stations use the data saved on the chip and document the elapsed time, the exact 
location of the shipment as well as the period during which the shipment remains at a loca-
tion. IPC utilises the measurement results in order to improve its mailing service. The system 
was ready for use by 2005.  
www.ibm.com (English; Search criteria: “International Post Corporation”) 
 
Starting June 2006, the Chinese Post Office will use RFID technology in order to track ex-
press letters in the district of Shanghai. This application is part of a country-wide pilot. Earlier 
the China Post successfully tested this technology in other areas. With RFID, it documented 
the status of post bags on their way from particular post offices to various distribution cen-
tres. With RFID, the Chinese Post Office was able to significantly increase its production.  
www.boerse-go.de (German; Search criteria: “China Post”, Date:”27.06.2006”) 
 
The French company Société de Traitement de Presse (STP) utilises RFID in order to opti-
mise the daily distribution of about 3.5 million newspapers. For the papers’ transport, the 
subsidiary of the postal service LaPoste is equipping a total of 16,000 re-usable plastic con-
tainers with transponders. RFID readers in the STP distribution centres register the trans-
ponders’ information and send them over a wireless network to a central computer. STP em-
ployees have access to these data and always know the location of a container. Causes for 
delivery delays can be easier identified and corrected.  
www.microsoft.com (German; Search in all languages with criteria: “Société de Traitement 
de Presse RFID STP”) 
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2.5 AE. – Dangerous Goods Logistics 

• Applications used to monitor and track the transportation of dangerous goods (chemicals, 
hazardous materials, nuclear materials). 

• Implementation is usually mandated by EU or national law, a large degree of standardisa-
tion and government regulation is needed. 

2.5.1 Examples of Application: 

The Shanghai Science and Technology Commission in Shanghai/China has started a pilot 
project tagging containers for explosive, toxic, and other hazardous goods. RFID helps to lo-
cate the containers and to identify their content. Authorities hope that this will increase the 
safety of Shanghai citizens.  
www.chinatechnews.com (English; Search criteria: “Three RFID sample application projects 
initiated in Shanghai”) 
 
British Petroleum (BP) is using RFID in Denmark to tag LPT gas containers. This helps to 
trace the containers and to control the current gas level. British Petroleum is conducting sev-
eral trials involving RFID and Wireless Sensor Networks to ensure the safety for employees 
and the environment in emergency situations.  
www.computerworld.com (English; Search criteria: “BP Pioneers Large-Scale Use of Wire-
less Sensor Networks”) 
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2.6 AF. – Manufacturing Logistics 

• Logistics applications involving manufacturing processes, can be internal or open, e.g., 
just-in-time logistics 

• Standards needed to ensure compliance and interoperability of all parties involved 

2.6.1 Examples of Application: 

BMW uses, together with suppliers, fully automated touch less operating identification sys-
tems to realise “Just-in-Sequence” production. These systems offered by Siemens ensure 
having the right component at the right time at the right location for the installation into the 
right car body.  
www.automation.siemens.com (English; Search criteria: “RFID automotive BMW just in se-
quence”) 
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3 B. Production, Monitoring and Maintenance  

This field includes applications supporting or optimising production, monitoring and mainte-
nance processes by the use of smart systems in combination with RFID technology. Exam-
ples for RFID implementation in this application field are asset management and environ-
mental monitoring, facility management (e.g., check and maintenance of fire alarms), or pro-
duction and maintenance of vehicles and aircrafts. Significant improvement can also be 
reached by use of RFID technology for process control and automation purposes.  

3.1 BA. – Archive Systems 

• Use of RFID to track files and documents, especially for public administrations and other 
offices, also for archives of all kinds 

• Mainly stand-alone solutions, low need for overall regulation or interoperability 

3.1.1 Examples of Application: 

Thax Software, based in Berlin, Germany, specialises in RFID enabled system for tracking 
and tracing office documents. RFID tags on document folders and readers attached to the 
shelves help to identify dislocated documents. By using special software, the RFID system 
can also be used to give information about changes made to the documents by different col-
leagues. It is also possible to get information about the location of a document shown on a 
room map. The intelligent „Findentity SmartShelf” is even able to look for documents by itself. 
Thax has delivered these systems to law offices and courts.  
www.thax.de/english/frame.html (English) 
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3.2 BB. – Asset Management (including Environmental Monitoring) 

• RFID is used to track and monitor commodities and movables such as office furniture, 
computer equipment or other valuables 

• Similar uses include the implementation of RFID to monitor the environments, e.g., trees. 
In forestry, this can also very well be considered a form of asset management. 

• General standardisation not needed 

3.2.1 Examples of Application 

For more than 20 years, the Stevens Autoersatzteile GmbH in Germany has been selling 
high-quality accessories and parts for vintage cars. In order to protect the automobile clas-
sics and their parts in the show room, the company is employing the Radio Guard System. 
The most valuable pieces are equipped with active transponders. In addition, the rooms are 
equipped with wireless motion detectors. The company can also determine at any time, 
whether windows and doors are closed. If a vintage car is moved, the system triggers an a-
larm.  
www.isis-ic.com (German) 
 
AquaOne Technologies, a specialist for sanitary facilities, introduced an RFID application for 
maintaining public toilets. The system raises an alarm when a toilet is leaking or clogged. It 
consists of three components: two sensors with RFID transponders for the toilet tank or the 
bowl as well as a reader connected to the water supply. If the water level in the toilet rises or 
lowers significantly, the reader can automatically interrupt the water supply.  
www.rfidjournal.com (English; Advanced search with exact phrase: „AquaOne Technologies 
has announced an RFID enabled water-monitoring device”) 
www.household.engadget.com (English; Search criteria: “Aquaone”) 
 
The German company TOI TOI & DIXI Sanitärhaus GmbH equipped about 12,000 portable 
toilets with passive RFID transponders. Using a mobile data entry device, maintenance per-
sonnel can document maintenance and cleanings and transfer the data to the company’s IT 
system. Customer inquiries can be answered faster and the overall quality of the service has 
improved.  
www.hoeft-wessel.com/de/pressearchiv.htm (German; Search criteria: “RFID-Fallstudie”) 
 
A company from Miami developed an RFID system that is attached to a bottle’s neck and is 
supposed to prevent abuse in bars. It not only counts how many times the barkeeper pours 
out but also takes the bottle’s tilt angle and how long it takes to pour into account. The sys-
tem therefore measures how much liquid is leaving the bottle. It is supposed to prevent theft 
and to guarantee that the correct alcohol amount gets into the drinks.  
www.rfidgazette.org/2006/07/innovation_in_h.html (English) 
www.eweek.com (English; Search criteria: “tilt-tracking RFID system”) 
 
The Precision Forestry Cooperative of the University of Washington utilises RFID transpond-
ers and readers to monitor the growth of genetically engineered trees. The implanted RFID 
transponders allow the clear identification of trees and their growth.  
www.cfr.washington.edu/research.pfc/research/rfid.htm (English) 
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The Swiss company Sokymat produces RFID chips in form of a nail. Areas of application in-
clude the forest service and the wood processing industry. The nails are nailed into trees or 
pieces of work. The unique ID simplifies data capture and administration of the tree popula-
tion and allows a continuous documentation of the process chain.  
www.barcode-fonts.de/sokymat/sokymat-NAIL-TAG-Unique.pdf (English) 
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3.3 BC. – Facility Management 

• RFID is used to limit access to buildings or monitor building functions (air-
conditioning/heating, cleaning etc.) 

• No overall standards necessary, stand-alone solutions possible 

3.3.1 Examples of Application 

The companies Vorwerk and Infineon developed a textile floor covering with integrated RFID 
technology. On the carpet’s bottom side is a net of transponders covering the entire area. 
The individual chips can be assigned to specific rooms, such as “bedroom” or “hallway”. This 
way, a programmed vacuum cleaner robot with RFID reader could, for example, navigate the 
“smart carpet” without problems.  
www.vorwerk-carpet.com (English; Search criteria: “Carpet RFID”) 
www.rfid-informationen.de (German; Search criteria: “Vorwerk RFID”) 
 
The Herding GmbH, a manufacturer of filters for industry and mining, utilises RFID in order to 
facilitate the devices’ reconditioning. Each filter is equipped with a transponder containing a 
unique ID. By using this ID, the filter can be returned to its owner after the cleaning process. 
Mix-ups of the, at times, extremely dirty devices are impossible.  
Internet:  
www.euroid.com/index.php?id=ausgabe&newsid=154 (German) 
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3.4 BD. – Vehicles 

• RFID is used for manufacturing and logistics purposes (in-house or closed loop applica-
tions) as well as maintenance applications (e.g., vehicle diagnosis systems for regular 
service intervals or constant monitoring of vehicle functions, such as tire pressure) 

• Sector-wide standards are needed to support wide-spread application 

3.4.1 Examples of Application: 

Various automotive manufacturers, including Volkswagen and BMW, are using RFID to opti-
mise production processes. Among other things, the technology allows a clear identification 
of vehicle components. Production steps, such as screwing in components, can be docu-
mented exactly.  
www.logistik-inside.de (German; Search criteria: “Volkswagen: RFID für CKD-
Behältermanagement”) 
 
Tire manufacturers Michelin and Continental are adding RFID transponders to their tires. The 
goal is to increase the safety of the driver. The integrated sensor technology measures tire 
pressure, temperature, slip hazard, etc. This information can be accessed through an on-
board computer.  
www.golem.de (German; Search criteria: “In Reifen integrierte Sensoren“) 
www.rfidjournal.com (English; Advanced search with exact phrase: „RFID transponders em-
bedded in tires”) 
 
RFID technology increases the safety of anti-theft devices. Various international automobile 
manufacturers are already using transponders in their car keys. The reader is located in the 
ignition lock. Removing the key from the lock freezes the entire electronic system. Hot-wiring 
the car becomes impossible.  
www.info-rfid.de (German; Search criteria: “Automobilindustrie German”) 
 
Car accidents with small children on the front passenger’s seat often cause injuries related to 
the airbag. Automobile manufacturer DaimlerChrysler therefore developed a child seat with 
an RFID transponder. A reader in the car recognises whether such a seat is installed and au-
tomatically sends the information to the on-board electronics. During a collision, the airbag 
will then not fully inflate.  
www.info-rfid.de (German; Search criteria: “Automobilindustrie German”) 
 
The P.S. Cooperation GmbH, specialist for flow systems of the industry, developed repair 
software based on RFID. Through a transponder located on the maintained device, the tech-
nician can call up manufacturing data, repair history, etc. To accomplish this, he has to use 
his reader to capture the number code saved on the chip. His notebook computer will then 
automatically create a connection with the database and show the required information. After 
completion of the repair, the technician will complete the appropriate entry. The system the-
refore enables a continuous documentation of all maintenance work.  
www.ps-cooperation.de/dl/repsys1105.pdf (German) 
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In a four month trial project, the Japanese automobile manufacturer Nissan and the tele-
communication company NTT tested if RFID can be used to reduce traffic accidents involv-
ing children. Transponders were sewn into children’s clothing. Cars that took part in the test 
were also equipped with smart chips. Readers on the roofs or electricity pylons registered the 
RFID transponders’ signals and forwarded them to a central IT system. If a car got close to a 
child, the driver received a warning.  
www.welt.de (German; Search criteria: “IC-Tag-System”) 



CE RFID RFID Reference Model 

Version 2008-1-1 as of 01.04.2008 

Chapter 3 B. Production, Monitoring and Maintenance  

 

 

© CE RFID   Page: 23 of 59 

3.5 BE. – Airplanes 

• Use of RFID for manufacturing and maintenance purposes, e.g., monitoring of mainte-
nance operations or prevention of counterfeit spare parts (e.g., Concorde crash) 

• Global standards needed in order to ensure global application, critical sector to airline sa-
fety risks 

3.5.1 Examples of Application: 

The airplane manufacturer Airbus is currently testing to determine how RFID can be used to 
guarantee the documentation and retention of technical documents. To determine this, indi-
vidual files are being equipped with passive transponders. If an employee removes one or 
more files from the archive, this fact is automatically recorded in a database. These way im-
portant documents can be found faster.  
www.rfid-informationen.de (German; Search criteria: “Airbus Dokumentenarchivierung 
RFID“) 
 
Among other things, RFID technology in the new Airbus A380 simplifies maintenance. The 
airplane is equipped with a total of about 10,000 transponders. Using a reader, maintenance 
personnel can, for example, check the inventory and operating condition of swim vests on 
board.  
www.rfid-weblog.com (English; Search criteria “The brand-spanking-new Airbus A380 is the 
world's largest jet. And it is RFID enabled“) 
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3.6 BF. – Automation / Process Control  

• Use of smart systems that monitor and control processes 

3.6.1 Examples of Application: 

Deutsche Post World Net, together with IBM has developed RFID-Sensor-Tags for the 
pharmaceutical industry to control and document the temperature of pharmaceuticals. If criti-
cal changes in temperature have taken place, the product life time will be automatically re-
calculated.  
www.ibm.com (English; Search criteria: “Deutsche Post RFID Pharmaceuticals”) 
 
Aries Pultrusión, a surfboard manufacturer, has used a case study to analyse how RFID tag 
are implemented into surfboards during the manufacturing process. Within this study, it has 
been proven that the RFID tags are resistant enough against the aggressive manufacturing 
process (including high temperatures up to 80 degrees), therefore offering other benefits in 
other application areas for RFID technology. The implemented RFID tags save important 
manufacturing process parameters which allow an effective root cause analysis in the case 
that clients return surf boards.  
www.rfid4sme.eu/index.php?mySID=de97a41a5c38573e9109b4db1a79c406&cat_id=3034&
menu_cat=3034 (English)  
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3.7 BG. – Food and Consumer Goods  

• Use of RFID in production environments, such as mixing food ingredients or monitor bot-
tling and packaging operations 

• Mainly internal purposes, stand-alone solutions or in-house logistics 
• RFID can be one solution to realise traceability in compliance with EG Directive 178/2002 

and EG Directive 1835/2004. 
• If at all, only sector-wide standardisation necessary, EPC-compliance of tags used would 

provide for interoperability with retail use 

3.7.1 Examples of Application: 

The German manufacturer of Nuremberg Gingerbread, Schmidt, has been using RFID since 
1998 in the gingerbread manufacturing process. Transponders attached to gingerbread 
dough mixing bowls help to track and trace the bowls.  RFID is also used to ensure that the 
ingredients of gingerbread, Christmas stollen, and other bakery goods are measured out cor-
rectly. By using RFID, the Schmidt Company has been able to reduce the number of false 
measurements which has helped to make the manufacturing process more cost-efficient.  
www.ready4rfid.com/presse/Brooks_RFID_German_Bakers_RFID_Application_E_28082006
.pdf (German) 
 
The Japanese companies NTT Data, Toppan Forms, Nippon Access, and Hino are employ-
ing RFID in a pilot in order to secure the quality of premium sake. Rice wine loses its taste if 
it is not stored or transported at an even temperature. Therefore, each bottle has a passive 
transponder with an integrated temperature sensor. In addition, cartons with twelve bottles 
each are equipped with an active transponder. In the transport vehicle, readers are continu-
ally capturing the bottle temperatures determined by the transponders and are forwarding 
them to a central computer using a cellular service. This way the cooling chain can be docu-
mented.  
ubiks.net/local/blog/jmt/stuff3 (English; Search criteria: “Transporting Pure Sake Using Sen-
sor Tags”) 
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4 C. Product Safety, Quality and Information 

This category comprises RFID applications in combination with smart systems to ensure 
product safety, product quality, and availability of product information along the supply chain. 
These solutions can help to fight counterfeiting of electronic goods, or to provide product in-
formation in the field of fast moving consumer goods, food products, or textile goods. RFID 
use for fresh and perishable foods or pharmaceutical goods can help to increase product 
quality and as a result human safety. Additionally, detailed information about product pedi-
gree enabling more transparency can be offered to consumers in retail environments or via 
the Internet as marketing strategy.  

4.1 CA. – Fast Moving Consumer Goods 

• Batch-level and Item-level application, usually in the retail area. 
• Standardisation is necessary to ensure interoperability of consumer goods manufacturers 

and retailers, e.g., by way of industry self-regulation (EPCglobal) 
• Tag-price is the major limiting factor for wide-spread application 

4.1.1 Examples of Application: 

International retail and wholesale companies, including the METRO Group, Wal-Mart, and 
Tesco utilise RFID technology in order to increase the efficiency of logistics and storage 
management. Manufacturers of consumer goods equip their shipments with RFID trans-
ponders, and readers which are located at market and subsidiary doors register the ship-
ments’ arrival and automatically match the purchase order with the delivered goods. In the 
Future Store in Rheinberg, Germany, the METRO Group tests RFID technology to a limited 
extent on items sold as well. The goal is to offer the consumer more service and comfort for 
their shopping.  
www.walmartfacts.com (English; Search criteria: “RFID”) 
www.tesco.com/radiobarcodes (English) 
www.future-store.org (German) 
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4.2 CB. – Electronics Goods 

• RFID is used to prevent counterfeiting (and thereby improving product safety) and to im-
prove warranty and customer services 

• Standards are needed to ensure interoperability of manufacturers and retailers  

4.2.1 Examples of Application: 

Japanese electronics manufacturer Toshiba has started using RFID on the packages of elec-
tronics goods sold on the EU by Toshiba Europe. The passive tag inside the cardboard 
package of certain products is used to optimise the supply chain. However, according to Fin-
nish RFID manufacturer UPM Raflatac who produces the tags used by Toshiba, the technol-
ogy can be used to include additional functions, such as warranties or other product related 
services. 
http://www.toshiba-tro.de/rfid/ (English) 
 
NXP, a manufacturer of semiconductors, announced a new RFID chip solution which shall 
decrease loss of retail chains caused by theft of entertainment products. According to an es-
timation by the Entertainment Merchants Association, the loss in the USA averages 400 mil-
lion dollars. DVD’s and other disc based media are kept deactivated by the use of imple-
mented RFID chips until they are purchased. NXP currently cooperates with the technology 
company Kestrel Wireless for this activation solution. 
The application of an implemented RFID chip solution can be used in all kinds of electronic 
devices. 
http://www.nxp.com (English) 
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4.3 CC. – Textile Goods 

• RFID used for logistics and anti-counterfeiting purposes 
• Standards are needed to ensure interoperability of manufacturers and retailers 
• Special attention to privacy issues is needed (tracking of people) 

4.3.1 Examples of Application: 

Since 2001, fashion house Prada has been equipping all items in a New York flagship store 
with RFID technology. With a portable reader, store employees can check at any time, which 
styles and sizes are still available in storage. The device also controls the video screens in 
the store. RFID readers as well as a touch display are installed in the changing rooms. The 
customer can use them to call up additional information regarding the selected items and 
view matching garments. The customer card contains an RFID transponder as well. After en-
tering a PIN, the customer receives an overview of previous purchases from this store.  
www.ideo.com (English; Search criteria: ”Prada”) 
www.rfidjournal.com (English; Advanced search with exact phrase: “Prada store”) 
www.ti.com/tiris/docs/news/news_releases/2002/rel4-23-02.shtml (English) 
 
Mitsukoshi, a Japanese department store chain, utilises RFID technology and Voice over IP 
(VoIP) in their changing rooms. Customers use a reader to register the transponders at-
tached to the clothing. A touch screen will then show the various sizes and colours of the 
product as well as the current inventory. With a push of a button, customers can ask a sales 
person to bring a particular garment to their changing room. The store employees immedi-
ately recognise the changing room of the customer and which item the customer would like 
to try on. This system is currently also being tested by stores in the United States, including 
Abercrombie & Fitch and Gap.  
storefrontbacktalk.com (English; Search criteria: “VoIP Meets RFID In a Japanese Dressing 
Room”) 
 
The Japanese department store company Mitsukoshi conducted two pilots in its store in To-
kyo regarding the RFID application at product level. The retailer equipped women’s shoes 
with transponders. In the sales area, customers were able to request the availability of sizes, 
styles, and colours from special terminals by placing the desired shoe onto a surface with a 
reader. In addition, the employees received special hand readers to query the inventory at 
any time. According to Mitsukoshi, the use of RFID cut an employee’s time spent in serving a 
customer in half. One of the reasons: Sales personnel visit the storage area less frequently 
to check on the availability of a particular style.  
www.eetasia.com (English; Search criteria: “Mitsukoshi RFID”) 
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4.4 CD. – Fresh/Perishable Foods 

• RFID is used to track and monitor perishable foods transports (e.g., meat products, pro-
duce, frozen foods) 

• Combination of RFID and sensor technologies  
• RFID can assist to realise traceability in compliance with EG Directive 178/2002 and EG 

Directive 1835/2004. 

4.4.1 Examples of Application 

The German refrigerator manufacturer Liebherr has developed an intelligent refrigerator. 
With RFID transponders on the products, a reader in the shelves recognises when the sell-by 
date has been exceeded and which foods must be re-ordered.  
www.info-rfid.de (German; Search criteria: “Haushaltswaren”) 
 
As part of the EU Chill-On project, scientists explore to what extent RFID can be used to de-
termine if the cooling chain was interrupted while transporting perishable goods. A trans-
ponder with integrated temperature sensor could, for example, show an unacceptable rise in 
temperature by changing colour. Together with 23 industry and research partners from 13 
countries, the Technology Transfer Centre Bremerhaven, Germany, developed intelligent 
transponders as well as new quality control processes during this four-year project.  
www.welt.de (German; Search criteria: “Intelligente Etiketten für den Fisch“) 
www.chill-on.com (English; Search criteria: “RFID“) 
 
Milk producers in Northern Italy utilise RFID technology to protect parmesan cheese from 
imitation versions which are produced in Eastern Europe. For this purpose, RFID transpond-
ers are embedded into the rind of the cheese wheels. They contain the manufacturing date 
as well as information regarding origin, quality, and price. Up to this point, a serial number 
was burnt into the cheese. The disadvantage: The numbers faded during the ripening period 
of 6 to 36 months. Due to RFID, confusions between cheese wheels costing 150 and 300 
Euros respectively are a thing of the past. The consumer is certain to receive products of 
high quality.  
www.ihk-newsletter.de (German; Search in archive: “RFID-Tags im Parmesan”) 
www.diesis.it/ufficistampa/comunicato.php?id=950 (Italian) 
www.computerwoche.de (German; Search criteria: “RFID-Tags in Parmesan-Laibe einge-
pflanzt“) 
 
Lab-ID, the Italian manufacturer of RFID labels, has developed an artificial wine cork with in-
tegrated transponder. The so-called “SmartCorq“ contains information including fill date, type 
of vine and alcohol content. The cork simplifies storage management as well as the informa-
tion interchange with suppliers, retailers and customers. Arnaldo Caprai, the Italian wine-
maker, uses this cork for one of his most expensive wines. 
www.rfidjournal.com (English; Advanced search with exact phrase: “RFID-enabled wine 
cork”) 
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4.5 CE. – Pharmaceutical  

• RFID is used for tracking and tracing, to ensure product safety by preventing counterfeit-
ing and to provide for better patient safety by monitoring correct fulfilment of prescriptions 

• RFID can be one solution to realise traceability in compliance with applicable legal re-
quirements  

• Standardisation and cooperation are needed to ensure interoperability of pharmaceutical 
companies and wholesalers as well as pharmacies and health care providers 

4.5.1 Examples of Application: 

The University Clinic of Jena, Germany, uses a solution created by SAP and Intel Solution 
Services in order to create a more secure medication supply. RFID transponders can be 
used to document the medication path from the hospital pharmacy up until the intake by the 
patient. Patients receive an RFID wristband with an encoding showing the prescribed medi-
cations. The nursing staff read the data with a hand scanner and displays the information 
contained in the central hospital IT system. The administration of the medication is automati-
cally documented in the electronic patient file. In addition, the radio technology improves the 
logistics process: Because there is continuous supervision, a more exact requirement prog-
nosis is possible. The goal is to reduce storage capacities.  
www.doppelklicker.de (German; Search criteria: “Universitätsklinik Jena SAP RFID”) 
 
The FDA recommends RFID technology in order to prevent medication frauds. An electronic 
proof of origin, the so-called e-pedigree, is supposed to document the medication’s path from 
manufacturer to wholesaler. The transponder contains a number series encoding data such 
as type of medication, dose, number of bottles, manufacturer batch number, and the US Na-
tional Drug Code. Several companies, including GlaxoSmithKline, Purdue Pharma, Pfizer, 
and Aventis, are already using RFID for their products, or are preparing for its application.  
www.fda.gov (English; Search criteria: “Radiofrequency Identification Feasibility Studies and 
Pilot Programs for Drugs”) 
www.fda.gov (English; Search criteria: “FDA Announces New Initiative to Protect the U.S. 
Drug Supply Through the Use of Radiofrequency Identification Technology”) 
www.ecin.de (German; Search criteria: “RFID Pillendose”) 
www.rfidjournal.com (English; Advanced search with exact phrase: “system of tracking and 
tracing medicines”) 
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4.6 CF. – Customer Information Systems 

• RFID can be used to provide customers in retail environments, but also other areas, with 
additional information on products or services provided nearby. The other areas include 
applications in museums, tourist sights, etc. 

4.6.1 Examples of Application: 

The Natural History Museum in Aarhus, Denmark, supplied one of its exhibits with RFID 
transponders. Visitors can now use their Personal Digital Assistants (PDA’s) to access the 
museum’s database and call up background information on the various pieces. Inversely, the 
curators can determine which pieces are particularly interesting and arrange the exhibition 
according to their visitor’s requirements.  
www.naturhistoriskmuseum.dk (Danish) 
 
The Kattegatcentret (Danish shark centre) used RFID during a special exhibit about energy. 
At terminals placed at various points, visitors could test their knowledge with an RFID card.  
www.kattegatcentret.dk (Danish, English, German) 
www.rfidvidensbank.dk/sw2338.asp (Danish; Search criteria: “Kattegatcentret“) 
 
In the Exploratorium, a science museum in San Francisco, visitors can call up additional in-
formation for the various exhibits using the eXspot System. At the museum’s entrance, they 
can request a card with an integrated transponder, which contains a number. Before visiting 
the exhibits, a visitor registers with his email address. If he would like to find out more about 
a particular item later, all he has to do is hold the RFID card in front of the appropriate 
reader. A database saves his interest in these items. To get further information at home, the 
visitor logs into the internet site using his card number and email address.  
www.exploratorium.edu (English) 
ubicomp.org/ubicomp2004/adjunct/demos/hsi.pdf (English) 
 
Deutsche Telekom has tested RFID technology in two of their T-Punkt stores (T Point). In 
these stores in Frankfurt on the Main and Lüdenscheid, Germany, customers can get infor-
mation about new products by using touch screens. For this purpose, they only have to take 
the Smart Chips mobile phones off of the presentation table. An integrated reader registers 
their removal and automatically shows the applicable product details on a screen. The cus-
tomer also has the possibility to call up additional information. 
www.wincor-nixdorf.com/internet/de/Main.html (German; Search criteria: “Verbesserte Kun-
denberatung durch Nutzung der RFID-Technologie im T-Punkt”) 
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5 D. Access Control and Tracking & Tracing of Individuals 

This field includes the use of single function RFID tags to manage access control and track-
ing & tracing of individuals. RFID based access control systems i.e. identification and au-
thorisation applications for entry and ticketing are in widespread use. Examples are public 
transportation tickets, e-tickets for flights, or tickets as used for the FIFA World Cup 2006. 
Beside access control, it is also possible to track individuals. Possible applications for track-
ing and tracing of individuals are locating children in amusement parks (Legoland in Billund, 
Denmark), newborn babies in the hospital for safety purpose, and identification of farm ani-
mals or pets. Other applications for safety purpose are tracking & tracing of humans working 
in hazardous environments, as well as in emergency situations. 

5.1 DA. – Ticketing  

• RFID enabled public transport ticketing solutions, e.g., for holders of multiple ride or 
monthly/year-round passes 

• Interoperability with other carriers to encourage consumer use is point of question 
• Other uses include airline tickets to improve air travel safety and speed up passenger 

handling procedures 
• Use of RFID for airline luggage applications to speed up luggage handling and transpor-

tation procedures at airports and reduce the amount of lost or misdirected luggage 
• Global standardisation needed to ensure wide-spread adoption (IATA, ICAO) 

5.1.1 Examples of Application: 

In 2003, the German Rhein-Ruhr-Verkehrsverbund (VRR) (Rhine-Ruhr Transportation Asso-
ciation) replaced all monthly paper tickets with chip cards using RFID technology. For the 
first time, there is a uniform technical system for all 26 transportation systems connected with 
the VRR. Passengers do not have to exchange the monthly tickets for new ones – as was 
common practice before. When lost, the customer automatically and without problems re-
ceives a new card. The chip contains card number, ticket type, geographic area of validity, 
price level and any additions, such as 1st class. Personal tickets also contain the name and 
sex of the customer. In Frankfurt-Hanau, the Rhein-Main-Verkehrsverbund (RMV) (Rhine-
Main Transportation Association) in collaboration with Nokia and Philips tested purchasing a 
ticket by use of a cell phone. About 200 passengers used cell phones with integrated RFID 
transponders to pay for rides with the public transport system. For the pilot between May and 
November of 2005, a total of 66 busses and light rail cars were equipped with the appropriate 
technology. When entering and exiting, the passenger held his cell phone in front of a reader. 
An RFID chip recorded the travelled distance and the cell phone determined the ticket price. 
The account was paid at the end of the month together with the phone bill. Using a special 
control phone, the conductors were able to check if the customer had bought a ticket.  
www.vrr.de (German; Search criteria: “RFID”) 
www.teltarif.de (German; Search criteria: “Neues Bezahlsystem wird ab Mai ein halbes Jahr 
getestet”) 
www.golem.de (German; Search criteria: “NFC-Ticket-System im Praxiseinsatz“) 
www.netzwelt.de (German; Search criteria: “RFID-Tickets statt Fahrscheinen”) 
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Since the year 2000, residents of Lyon, France, have been able to pay for their public trans-
portation tickets with the so-called “Técély” ticket. The card contains an RFID transponder for 
easy identification. Starting May 2005, owners of the Técély ticket can now also rent bicycles 
at over 175 stations in the entire city area and pay the fee though their ticket. In addition, the 
city also issues special RFID cards for this “vélo’v” system. The purpose is to get residents to 
ride bikes in the city. Now about 30,000 people are making use of that offer. Each bike is ren-
ted 10 to 12 times a day.  
www.techweb.com (English; Search criteria: “RFID Rolls for Bike Rentals In France”) 
 
Regular customers of the Finnish airline Finnair receive a card with integrated RFID trans-
ponder, the so-called E-Ticket. With the E-Ticket, various passenger handling processes for 
flights within Finland can be automated and made more comfortable, including check-in, se-
curity controls and boarding. In addition, the companies IBM and Nokia developed an IT in-
frastructure for Finnair to utilise other RFID applications. With this technology, for example, 
Finnair improves processing at the international Helsinki-Vantaa airport. The ground crew 
utilises RFID to register their working time. Another application for the technology is the bag-
gage check-in.  
www.finnfacts.com (English; Search criteria: “Finnair RFID”) 
www.culminatum.fi (Finnish, English; Search criteria: “Microtechnology 2003 RFID”) 
 
During a cooperation project, the airports in Frankfurt and Tokyo as well as the Japanese air-
lines JAL and ANA tested RFID technology to improve baggage handling. Because of lug-
gage that is erroneously sent to the wrong location, airlines globally incur costs of about $ 1 
billion each year. Additionally, passengers perceive this to be bad service and are upset. As 
part of the pilot, the ground crew added labels to bags of passengers flying from Tokyo to 
Frankfurt. Extremely thin RFID transponders were embedded in the rip-proof labels. Readers 
captured the transponders along the entire transport path: Starting with check-in, to conveyor 
belts, and on transport carts up to the airplane. The result: The baggage handling becomes 
easier and faster, fewer bags are lost. Comparable projects by British Airways and Delta Air-
lines confirmed the new technology’s suitability for use.  
www.astrec.jp/en/index.html (English) 
www.ecin.de (German; Search criteria: “RFID Gepäckabwicklung”) 



CE RFID RFID Reference Model 

Version 2008-1-1 as of 01.04.2008 

Chapter 5 D. Access Control and Tracking & Tracing of Individuals  

 

 

© CE RFID   Page: 34 of 59 

5.2 DB. – Access Control Systems 

• Use of RFID to control access to buildings and critical installations (security areas, power 
stations, etc.) as well as parking garages (systems for building and parking garage ac-
cess often use the same infrastructure and are based on similar or the same technology 
components) 

• Special demands in terms of application security and cryptography to ensure authorised 
access only 

5.2.1 Examples of Application: 

The newly built judiciary centre in Düsseldorf, Germany, has an access system based on 
RFID. Employees can open doors with so-called transponder cards. In addition, they are 
supposed to be used for recording the employees’ time. The clinic in the town of Bad Ben-
theim uses access control with RFID as well. Chip cards can also be used to access the 
parking lots and to save work and treatment times.  
www.handelsblatt.com (German)   
 
The tickets to the Soccer World Cup 2006 in Germany contained RFID transponders with 
continuous serial numbers. That way the tickets could be issued personally to the buyer. The 
purpose was to stop the black market trade and to increase the safety in the stadiums. The 
stewards were able to read the transponder on the ticket and compare the data with the 
buyer information. Access control was expedited significantly. German soccer teams, such 
as the Hamburger SV, Schalke 04, and the 1. FC Köln, utilise RFID tickets for their games. 
www.forbes.com (English; Search criteria “World Cup meets RFID”) 
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5.3 DC. – Animal Tracking 

• One of the applications that is most widely in use today 
• RFID use often follows legal mandates to track and trace farm animals (e.g., cattle or 

poultry) or pets (EU legislation to tag pets that are carried across EU borders) to reduce 
the risk of spreading diseases and improve consumer safety 

• Standards are needed to ensure interoperability along the production chain from farmer 
to end consumer 

5.3.1 Examples of Application: 

Since October 2004, dogs, cats and ferrets, if travelling to the European Union, must be 
marked, either with a clearly visible tattoo or with an RFID transponder and possess an im-
munisation certificate showing that they have been immunised against rabies. Within the Eu-
ropean Union, the Portuguese Agriculture Department will in the future equip all dog tags 
with RFID transponders. This way the animals can be clearly matched with their owners. In 
Vienna, a similar system has been in use since 2004. In the US, owners have their pets im-
planted with RFID transponders as well. About two million cats and dogs are already carrying 
the chip under their skin. The chip can save the animal’s data, allowing a vet to call up the in-
formation with a reader.  
www.min-agricultura.pt (Portuguese) 
www.pet-id.net (English) 
 
The number of ownerless cows in Delhi, India, is estimated to be about 40,000. The animals, 
which are regarded as sacred, often obstruct traffic. For this reason, the city council offers a 
reward for each delivered cow. The animals are subsequently sold. In order to prevent find-
ers from delivering the same cow more than once, the city council utilises RFID technology 
and marks the animals with transponders.  
www.bbc.co.uk (English; Search criteria: “Microchips tag stray Delhi cows”) 
 
Researchers of the University of Wurzburg, Germany, were able to track the path of 1,000 
bees throughout their life. Readers at the hive entrance and exit determine the identity, resi-
dence and the direction of the bee’s movement. This information is filed in a database. The 
system allows the examination of the behaviour of insect societies in order to identify the im-
portance of environmental impacts, for example.  
www.innovationsreport.de (German; Search criteria: “Verhaltensforschung Insekten Compu-
terchip”) 
 
A group of scientists observing the behaviour of penguins in the Antarctica utilise RFID tech-
nology. Selected animals were implanted with transponders so they can be clearly identified. 
If a penguin leaves his group to catch food for the young, it has to pass a scale with an inte-
grated RFID reader. This reader registers the animal and records its weight as well as the 
current date in a database. When it comes back, it is weighed again. With this system, the 
researchers are hoping to be able to draw conclusions about the amount of food collected by 
penguins for their colonies.  
www.beitec.com/penguin.htm (English) 
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RFID can help to give early warnings of the bird flu amongst birds in captivity. When immu-
nising them, a vet squirts a 10 millimetres long bio-thermal microchip under their skin. This 
chip measures the birds’ body temperature. A change in the average temperature of the en-
tire flock is the first indication of illness. Up to this point, the bird flu could only be identified 
using external characteristics.  
www.ecin.de (German; Search criteria: “RFID Tiere”) 
 
In Canada, cattle leaving their original herd must be labelled. Since 2005, the Canadian Cat-
tle Identification Agency (CCIA) has been banking on RFID technology instead of barcodes. 
An ear tag with a transponder saves a number that is matched with the grower in a database. 
It increases the ease and efficiency of the animals’ identification. This system is currently 
used in Australia. 
www.canadaid.ca (English) 
 
Alpacas are a special type of lama whose wool fetches high prices on the market. These ani-
mals are regularly stolen from their pastures. Farmers in Peru, therefore, started to equip the 
valuable quadrupeds with high-tech devices. 700 alpacas already carry an RFID chip behind 
their ear. Thus wool suppliers are easy to recognise; smuggling and theft are made more dif-
ficult. 
rfidabc.de/artikel/alltag/035_tierzucht2/index.html (German) 
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5.4 DD. – Personal Tracking 

• Tracking applications for people, e.g., small children (application in use in Legoland amu-
sement parks), or inmate tracking 

• Usually closed loop applications 
• Special attention needed towards privacy concerns, especially if used in public areas 

5.4.1 Examples of Application: 

The US-company AGM Telecom developed a phone with RFID technology that can also be 
used in US prisons. In the future, prisoners are supposed to wear a plastic wristband with in-
tegrated RFID transponder. A reader in the phone captures the code saved in the chip so 
that the costs for the call can be debited directly from the prisoner’s account. Currently pris-
oners have to enter a PIN on the keypad in order to be able to make a phone call. Unlike the 
PIN, the RFID wristband can be clearly assigned to the user and cannot be used by other 
inmates. If the wristband is cut into pieces it becomes unusable.  
www.informationweek.com (English; Search criteria: “RFID Jails”)  
 
Two police stations in South Carolina and Massachusetts are testing police badges with in-
tegrated transponders. This way the government agencies can document electronically, 
which police man is using what badge. Up until now the documentation occurred in written 
form. Often badges were lost.  
www.rfidjournal.com (English; Advanced search with exact phrase: “system to manage 
badge inventory and department security”)  
 
Since 2004, Rikkyo, a private school in Tokyo, has been utilising RFID technology to improve 
the safety of children. The RFID transponders are integrated in the school bags of students. 
Readers in the entrances register when a child comes into the school. If a student is missing 
in the morning and is not excused, the parents are informed.  
www.rikkyo.ne.jp/~koho/englishpages.htm (English) 
 
In South Korea, about 40 miles south of the capital of Seoul, the city of New Songdo is being 
built on an artificial island. In 2016, about 65,000 people are expected to live there and an 
additional 300,000 people will work there. RFID technology will allow them to utilise numer-
ous services. For example, residents will receive a Smart Card with integrated transponder. 
This card will be used as a house key, ticket for the subway, park and movie ticket, etc. RFID 
transponders on re-usable bottles register if the empty bottle was deposited in the correct 
container. If so, the deposit money will immediately be credited to the owner’s Smart Card.  
www.new-songdocity.co.kr (English) 
 
The Hugs® Infant Protection System by VeriChip helps protect babies in the hospital from 
abductions. Newborn babies receive a wristband with integrated RFID transponder. A reader 
checks every 10 seconds if the baby is still in his crib. The mother receives an RFID wrist-
band that is identical with the baby’s, thus avoiding mix-ups. 
www.verichipcorp.com/content/solutions/hugs (English) 
 
Families visiting Legoland in Billund, Denmark, receive a wristband with an RFID trans-
ponder for their children, if desired. Readers are located at various places throughout the 
park. If a child is missing, Legoland personnel can determine the child’s location. Similar sys-
tems are used in amusement parks in the US as well.  
www.rfidjournal.net (English; Advanced search with criteria: “new system will help quickly re-
unite”) 
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Patrons of the Soba bar in Glasgow can get an RFID transponder implanted under the skin 
on their arm. The customer’s name is saved on the chip. The customer does not need cash 
for his bar visit. The expenses are listed on a monthly bill. There is now also a similar offer in 
Barcelona.  
www.barsoba.co.uk (English) 
 
Malmberget mine in Sweden has been using RFID for improving the safety of the mine work-
ers since 2003. In the mine several access points are installed at strategic locations. When-
ever a worker comes within the reading range of the access point, he is recognised and reg-
istered as he is equipped with an active RFID tag.  
www.creative-weblogging.com (English; Search criteria: “RFID Acts As a Life Saver for Min-
ers”)  
 
U-2010 (ubiquitous IP centric Government & Enterprise Next Generation Networks Vision 2010), 
an integrated research project coordinated by the University of Luxembourg, simulated a heavy 
car accident at the tunnel Gousselerbierg, close to Lorentzweiler. Casualties of the incident were 
attached with RFID information tags in form of bracelets. The information regarding their status 
was quickly saved with RFID-scanning and uploaded to a secure internet database. Automatic 
scanning at various points along the way through the different stages of assessment, evacuation 
and hospitalisation ensured exact information about the status and location of each casualty. 
www.u-2010.eu/index.php?id=10&tx_mininews_pi1[showUid]=13&cHash=c7a62f7c4c (Eng-
lish) 
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6 E. Loyalty, Membership and Payment 

This category contains smart card based RFID solutions for loyalty, membership and pay-
ment applications. It covers all kind of identification and authorisation systems. Examples are 
RFID enabled membership cards for health clubs, contact less payment with banking cards 
to speed up the payment process, or use of RFID technology in mobile phones for payment 
or advertising purposes. These applications aim at decreasing waiting time and increasing 
payment comfort as well as customers satisfaction.  

6.1 EA. – Loyalty Cards 

• Use of RFID in loyalty and consumer relationship programs 
• Application involves public privacy concerns because of the risk of using RFID to track 

consumer behaviour and compile customer profiles 
• Interoperability in technology and data standards necessary to ensure cooperation of loy-

alty program partners 

6.1.1 Examples of Application: 

RFID enabled loyalty cards have not yet been introduced for mass use. However, several pi-
lot projects have been carried out in Europe an elsewhere. Studies anticipate a massive in-
crease of RFID loyalty cards, especially by way of combining contact less credit cards and 
loyalty cards, boosting both acceptance and every day use of such cards. Today, combina-
tions of payment and loyalty card already exist (e.g., the Smartcheck Club Card issued by 
US grocery chain Safeway) that could become RFID enabled in the future. Another possibil-
ity is to add loyalty functions to already existing RFID payment systems such as the Speed-
pass service offered by US oil company Exxon Mobile.  
www.rfidjournal.com (English; Advanced search with exact phrase: “Retailers Likely to Wed 
RFID to Loyalty”) 
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6.2 EB. – Membership Cards 

• RFID enabled membership cards, e.g., for health clubs, swimming pools, etc. 
• Low security and interoperability needs, no global standards necessary 

6.2.1 Examples of Application: 

On the German island of Norderney, visitors can pay for their visitor’s tax using RFID tech-
nology. On the ferry, visitors of this island in the North Sea receive the “NorderneyCard”. 
Gates at the ferry harbour automatically register the arrival date and save it on the card’s 
chip. When leaving, the visitor only has to insert the NorderneyCard into a special vending 
machine and can comfortably pay the visitor’s tax. In addition, the card can be used to pay 
for various facilities and services, e.g., for beach chair rental.  
www.norderney.de (German; Search criteria: “NorderneyCard”) 
www.hks-net.de/de/projekte/projekte.htm (German) 
 
Visitors of the Neptunbad Health Club and Spa in Cologne receive a “Smart Key”, which is 
an electronic ticket. The small plastic card contains an RFID transponder that saves the visi-
tor’s ID. Using this card, the visitor can pay without cash – his information will be debited 
from his account if he signed a direct-debit authorisation. The Smart Key also serves as an 
electronic training plan and to document training results. The facilities in the fitness area are 
equipped with readers as well. They register the Smart Key and automatically change their 
settings according to the weight and size of the person.  
www.neptunbad.de (German) 
 
In some alpine ski areas, RFID technology improves the service. Transponders in ski tickets 
reduce waiting times at the lifts – skiers only have to pass a gate with readers; manual con-
trols are unnecessary.  
www.seilbahn.net (German) 
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6.3 EC. – Contactless Banking Cards 

• Use of RFID to speed up payment processes at retail check-outs (e.g., MasterCard or Vi-
sa) by enabling payment without PIN number or signature - for security reasons, the a-
mount that can be paid using contact less cards is limited (e.g., $25 per transaction) 

• Global standards and special attention to security and cryptography features is needed 

6.3.1 Examples of Application: 

In Hong Kong and Japan, passengers can pay for public transportation tickets using pre-paid 
RFID cards. The card can be re-charged at the appropriate vending machine with cash or 
credit cards. Some stores in Hong Kong also accept the “octopus card” as method of pay-
ment.  
www.tourism.metro.tokyo.jp/english/ (English; Search criteria: “Japan Rail Pass“) 
 
As part of a pilot, the Swiss bank PostFinance has been testing Smart Chips in cash cards 
since December 2004. About 1,000 selected customers can use their “Postcards” as tickets 
for events and alpine facilities, particularly ski lifts and gondolas. The customers load the va-
rious access rights over the Internet; payment comes directly out of the bank account. With 
the RFID ticket system, customers do not have to wait in line at the ticket window. 
www.postfinance.ch/pf/content/en.na_club.html (English; Search criteria: “PostCard to be-
come an electronic admission ticket”) 
 
The companies Mastercard, VISA and American Express in the US offer credit cards with in-
tegrated RFID transponder. To pay, the customer holds his card in front of a reader. For the 
time being, these cards are only supposed to be used for smaller purchases in fast-food res-
taurants, movie theatres and grocery stores.  
www.paypass.com (English) 
www.americanexpress.com (English; Search criteria: “Expresspay“) 
www.silicon.de (German; Search criteria: “Expresspay“) 
 
The Polytechnic University of TianJin is to expand its campus by 2 million square meters, in-
tegrating a Smart Card based payment system at the same time. Students and employees 
will use this payment system for water supply facilities in bathrooms and other area with hot 
water supplies, and also for restaurants, cafeterias and small shops. Proven increase of 
management efficiency and an economical association with resources and energy are the 
main contributors for the implementation of such a system. 
www.legic.com (English; Search criteria: “tsinghua mao wu cashless payment system”)  
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6.4 ED. – Payment and Advertising via Mobile Phones 

• RFID enabled payment solutions in combination with mobile phones, usually by way of 
near field communication (NFC) 

• NFC can also be used to transmit individual messages from intelligent billboards when 
someone with an NFC phone walks by. 

• Combination of mobile phone and payment function makes high security features neces-
sary 

• Common standards and close cooperation of phone manufacturers, phone service and 
technology providers needed to ensure wide-spread adoption 

6.4.1 Examples of Application: 

Nokia is the first cell phone manufacturer to integrate an RFID reader into a cell phone. It is 
supposed to offer users the possibility to get additional information using their cell phone. For 
example, advertising posters with integrated RFID transponders could become a reality. The 
cell phone user can then press a button to get more information about the advertised prod-
uct.  
europe.nokia.com (English; Search criteria: “RFID NFC“) 
www.nokia.de (German; Search criteria: “Nokia RFID-Kit”) 
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7 F. eHealth Care 

This application field comprises a wide spectrum of RFID based improvements across the 
health care sector. RFID can be used to assist the disabled (e.g., providing contextual infor-
mation for the blind), make hospital management more efficient and safer for patients, or to 
monitor patients’ vital functions.  
Smart implants, meaning intelligent systems implanted into human bodies to support body 
function can be monitored by using RFID. These implants will enable doctors to identify mal-
function early and maybe avoid surgery. Implementation and use of RFID technology can 
therefore lead to significant improvements of organisational matters within the health care 
sector and also of the health status of individuals.  

7.1 FA. – Assistance for the Disabled 

• RFID can be used to provide extra assistance for disabled people, playing a major role in 
using RFID to make our societies more inclusive and overcome obstacles in accessibility 
for the disabled in all areas from information to buildings to public transport 

7.1.1 Examples of Application: 

Rochester University tested a system of passive RFID transponders that can be used by 
blind students to find their way around campus. The most important buildings were equipped 
with transponders. The visually impaired students could use RFID readers in shoes or white 
canes to call up information about the environment. The data were converted by a PDA or 
cell phone and sent to the user as a voice signal.  
www.ti.com (English; Search criteria: “Blind Navigational Study RFID”) 
 
Hansjörg Lienert, a visually impaired resident of Marburg, Germany, developed a device for 
blind people. The “Tag it” system helps to find and identify objects at home or at work. For 
this purpose, objects are first equipped with an RFID transponder. The number saved on the 
chip is entered into a computer database. The blind person names the object by speaking its 
name – e.g., “blue jeans” – into a microphone. The recording is saved on the computer and 
linked to the transponder number in the database. If the blind person is looking for an object, 
he can speak the appropriate command into a mobile reader. Example: “Where are the blue 
jeans?” The reader establishes a wireless connection with the computer compares the com-
mand with the saved audio files and then looks for the appropriate object. Using an antenna, 
it sends out an electromagnetic wave field; if the blind person holds the reader in the direc-
tion of the desired transponder, he will receive a signal. In order to identify an unknown ob-
ject, such as a CD, he only has to hold it in front of the reader. The appropriate audio file will 
be accessed and played.  
http://www.dlinfo.de/index.php?lng=eng (English; Search criteria: “Tag It”) 
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7.2 FB. – Hospital Management 

• Use of RFID to improve patient management efficiency and improve patient safety by a-
voiding mix-up of patient data (e.g., by using of RFID wristbands) or ensure hospital hy-
giene 

• Standards helpful to ensure sector-wide adoption and improve interoperability among dif-
ferent doctors and health care providers 

• Special attention to privacy and data security needed because critical data (patient re-
cords) is involved 

7.2.1 Examples of Application: 

The university clinic in Nice, France, utilises RFID technology to improve the treatment proc-
esses and reduce waiting times. At their arrival, patients receive a wrist band with integrated 
transponder that saves a unique number. In a special database, this number is matched with 
information such as the medical history and the treatment status. The medical practitioner 
can then use LCD screens or portable mini-computers equipped with readers to capture the 
patient’s number and look at his electronic file. In Nice, all medical devices are equipped with 
RFID transponders as well.  
Hospitals in New York and Saarbrücken, Germany, are using similar system to improve 
treatment and reduce administrative costs.  
www.ecin.de (German; Search criteria: “Vernetzte und drahtlose Heilung”) 
www.it-solutions.usa.siemens.com/ (English; Search criteria: “Case Study Jacobi Medical 
Center RFID Wristbands”) 
www.innovations-report.de (German; Search criteria: “Klinikum Saarbrücken RFID”) 
 
By the spring of 2006, the Inselspital Bern Hospital in Switzerland equipped all its beds, 
1,000 mattresses and three bed centres with RFID technology. With this system it is easier to 
track the location of beds. As soon as a bed passes a reader, the transponder in the mat-
tress reports its location and the date of the last cleaning. The automatic data capture re-
lieves personnel of routine tasks and enables more efficient processes, e.g., cleaning. In 
Bern, the number of patients rose significantly over the last few years, which also increased 
the personnel work load. According to the hospital, savings due to RFID amount to about 
130,000 Euros per year. Prior to this large-scale application, a pilot with 20 beds took place. 
The Städtische Kliniken Bielefeld Hospital in Germany is also testing beds with integrated 
Smart Chips to improve cleaning processes. The companies Siemens Business Services 
(SBS) and Stiegelmeyer, manufacturer of hospital beds, are implementing this project; it is 
the only one of its kind for Germany. The process and operating mode is similar to the Insel-
spital Bern Hospital.  
www.rfid-informationen.de (German; Search criteria: “Inselspital Bern kennzeichnet Betten 
mit RFID“) 
www.innovations-report.de (German; Search criteria: “Bettenreinigung RFID-Lösung”) 
www.siemens.de/sbs (German; Search critieria: “RFID-Lösung Krankenbett”) 
 
In order to ensure that patients receive the correct blood, the Ospedale Maggiore Hospital in 
Bologna, Italy, utilises a special RFID system for blood transfusions. All objects belonging to 
this process are equipped with a transponder – starting with the test tube for matching the 
patient’s blood with the conserved blood up until the “ordering”. The patient wears a wrist-
band that is equipped with a transponder as well. This process allows the automatic and er-
ror-free assignment of the patient to the correct blood type.  
www.rfidjournal.com (English; Advanced search with exact phrase: “RFID-based system to 
match patients and blood bags”) 
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Doctors of the Stanford University were testing to what extent RFID could be used to avoid 
leaving swabs in the patient’s body after an operation. In the study, doctors used gauze 
swabs with attached Smart Chips. At the end of an operation, a doctor placed a swab into 
the patient’s abdomen. Another doctor used a special reader to find it. The device took an 
average of three minutes to find the swab.  
www.spiegel.de (German; Search criteria: “Funk-Chips im OP”) 
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7.3 FC. – Implants 

• Use of RFID to track and trace donor organs to ensure correct handling during transpor-
tation (regarding the cold chains) 

• Improves patient safety and helps reduce costs by lowering the risk of organ rejection or 
fatalities after transplantation surgery 

7.3.1 Examples of Application: 

All RFID applications used to monitor the cold chain of perishable or other critical goods can 
also be used to monitor the transportation of human organs or donor blood. To achieve this, 
it is necessary to link sensor technology (e.g., for measuring temperature) with RFID sys-
tems. Some companies such as Evidencia based in the US already offer RFID enabled tem-
perature sensors that can be used to monitor the cold chain of donor organ transports. Tur-
key based Alvin Systems also offers these systems.  
http://www.evidencia.biz/products/acti-tag.htm (English) 
http://www.alvinsystems.com/products/sensorRFID/default.aspx (English) 
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7.4 FD. – Medical Monitoring 

• Uses of RFID include the monitoring of basic body functions (blood pressure, respiratory 
functions, etc.) and the contact less transmission of patient data to hospital administration 
systems or handheld computers used by doctors 

• Special attention to data security is necessary since critical medical data is involved 

7.4.1 Examples of Application: 

The university clinic in Nice, France, utilises RFID technology to improve the treatment proc-
esses and reduce waiting times. At their arrival, patients receive a wrist band with integrated 
transponder that saves a unique number. In a special database, this number is matched with 
information such as the medical history and the treatment status. The medical practitioner 
can then use LCD screens or portable mini-computers equipped with readers to capture the 
patient’s number and look at his electronic file. In Nice, all medical devices are equipped with 
RFID transponders as well.  
Hospitals in New York and Saarbrücken, Germany, are using similar system to improve 
treatment and reduce administrative costs.  
www.ecin.de (German; Search criteria: “Vernetzte und drahtlose Heilung”) 
www.it-solutions.usa.siemens.com/ (English; Search criteria: “Case Study Jacobi Medical 
Center RFID Wristbands”) 
 
The VeriChip by Applied Digital Solutions could enable a faster emergency treatment of Alz-
heimer and diabetic patients. The RFID transponder that is implanted under the skin contains 
important information, e.g., name, address and contact person. If a patient loses conscious-
ness or cannot speak because of his illness, the emergency doctor can retrieve the data by 
using a reader. 
www.verichipcorp.com/content/solutions/1117564579 (English) 
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7.5 FE. – Smart Implants 

• Use of RFID to monitor functions of artificial implants, such as hearts, heart valves or car-
diac pacemakers 

• Future application could include implants to dispense medication (e.g., insulin) 

7.5.1 Examples of Application: 

RFID enabled smart implants have not yet overcome the experimental stage. Several pilot 
projects are under way, using RFID and other technologies. Estimates range anywhere from 
five to ten years before the first smart implants might actually be implanted in human bodies.  
www.rfidjournal.com (English; Advanced search with exact phrase: “RFID's potential to moni-
tor medical devices”) 
 



CE RFID RFID Reference Model 

Version 2008-1-1 as of 01.04.2008 

Chapter 8 G. Sports, Leisure and Household  

 

 

© CE RFID   Page: 49 of 59 

8 G. Sports, Leisure and Household 

This category contains applications using RFID technology possibly in combination with 
smart systems for the area of sports, leisure and household. Examples are RFID enabled 
devices for exact time measurement of marathon runners, tagged sport items such as golf 
balls, or rental systems for cars, books, or DVDs. RFID based smart home applications cover 
all systems in the personal home, from the intelligent refrigerator (informing its owner which 
products need to be bought), to environment monitoring systems (heating, lighting), to ac-
cess control applications (smart garage doors etc.).  

8.1 GA. – Sports Applications 

• Use of RFID includes time measurements, e.g., for marathons, or systems to support 
referee decisions (e.g., smart soccer balls or smart pucks in ice hockey) 

• RFID enabled time measurement in marathon is already being adopted worldwide and 
shows the potential of RFID applications in the field of sports 

8.1.1 Examples of Application: 

In the Clara-Zetkin-Park in Leipzig, Germany, runners can get an optimum training session 
with RFID. They wear a chest strap containing a transponder in addition to a heart rate me-
ter. Special measuring stations set up at equal intervals along the five kilometre long course 
automatically register distance, time, and hear rate and transfer this information to an Inter-
net site. At home, the runner can call up the data from a secure part of the site. The project 
comes from the “Running for Life” initiative, which is campaigning for more exercise in cities. 
www.info-rfid.de (German; Search criteria: “Freizeitpark”) 
 
The US company Radargolf offers golf balls with integrated transponders. Using a reader, 
the golfer can quickly find lost balls without risking a penalty point. Its range – depending on 
the terrain – is between 10 and 30 meters.  
www.radargolf.com (English) 
 
The British company World Golf Systems invented a new sport – TopGolf. Its purpose, just 
like with conventional golf, is to get the ball into a hole and get as many points as possible at 
the same time. Except there are no holes but targets (similar to the ones used for darts). The 
targets contain RFID readers, the golf balls are equipped with transponders. The accuracy of 
the player can be measured exactly. Since each chip saves the player’s data, a mix-up is im-
possible. 
www.topgolf.com (English) 
www.topgolf.co.uk (English) 
 
Since 1995, Vienna City Marathon participants receive an RFID transponder that is attached 
to the laces of their running shoes. Readers are hidden at various locations along the mara-
thon route. They capture when a runner passes a particular section. In addition to measuring 
the exact time, the RFID technology is also supposed to prevent fraud. In earlier years, run-
ners again and again took illegal shortcuts. The technology is also used in Berlin and Boston.  
www.pentek-timing.at (German) 
www.vienna-marathon.com (German) 
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The tire manufacturer Goodyear is the official supplier for the National Association for Stock 
Car Auto Racing (NASCAR), the most popular motor sport in the US. Many of the participat-
ing drivers require several tire sets per race – buying them would incur significant costs. 
NASCAR therefore asked Goodyear to rent out the tires. The company is betting on RFID 
technology. Using integrated transponders, Goodyear can track when a driver rents and re-
turns a tire. Goodyear plans to use the system for all Nascar races in 2006.  
www.rfidjournal.com (English; Advanced search with exact phrase: “radio frequency identifi-
cation to track leased racecar tires”) 
 
The organizers of the Indianapolis 500, one of the most popular car races in the USA, are 
utilising RFID in order to determine the participants’ times. For this purpose, each race car is 
equipped with an active transponder that continually sends out a seven-digit ID. This ID is 
captured by readers at the start and finish lines. 
www.rfidjournal.com (English; Advanced search with exact phrase: “transponders affixed to 
the cars”) 
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8.2 GB. – Rental Systems 

• RFID can be used to ease and speed-up rental processes, e.g., for rental cars, vid-
eos/DVDs, libraries or work wear garments 

• RFID enabled rental bikes are already in use in various locations in Europe and else-
where 

• Usually closed loop applications, no specific standardisation needs 
• Privacy implications have to be considered because people will carry RFID tags on cloth-

ing, books or vehicles and could therefore be considered as “tagged” 

8.2.1 Examples of Application: 

The Main Library in Vienna, Austria, changed their check-out system to RFID. All materials 
that can be checked out are equipped with transponders. The technology significantly expe-
dites the check-out process. In addition, the books are better protected from theft. The City 
Libraries in Stuttgart and Siegburg, Germany, the Vatican Library, the Berkely Public Library 
in CA, as well as the Alvar subsidiary of the New Orleans Public Library are using this tech-
nology. The Munich City Libraries in Germany assert that they are the only ones using RFID 
stations not only for the check-out but also for the return of the checked-out items. 
www.buechereien.wien.at (German) 
www.ekz.de (German; Search criteria: “RFID-Technologie Bibliothekstechnik”) 
www.siegburg.de (German; Search criteria: “Stadtbibliothek”) 
www.berkeleypubliclibrary.org (English) 
www.heise.de/newsticker/search.shtml (German; Search criteria: “Münchner Zentralbiblio-
thek arbeitet mit RFID-Technik “) 
www.muenchner-stadtbibliothek.de (German) 
www.rfidjournal.com (English; Advanced search with exact phrase: “Books and other RFID-
tagged media“) 
 
Keys of Sixt rental cars contain an RF chip. It saves the vehicle model, number and colour. If 
a customer returns a rental car, the Sixt employee simply places the key into a special shelf. 
RFID readers tell the computer that the car is available again. 
www.e-sixt.de (German) 
 
The Star Casino in Sydney equipped the 80,000 uniforms and costumes of its employees 
with RFID transponders. Using this technology, the availability of uniforms can be queried 
and theft of the valuable clothing can be prevented. The estimated value of these uniforms is 
1.8 million Euros. 
www.starcity.com.au (English) 
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8.3 GC. – Smart Games 

• RFID can be used in modern forms of games, using smart technologies to achieve new 
levels of entertainment and experience. 

8.3.1 Examples of Application: 

The Spanish company Négone transformed a former bank building in Madrid into a prison 
simulation of 4,000 square meters. Up to 300 visitors can simultaneously attempt to break 
out (“la fuga”). Each participant has a wristband with a special mini-computer (PDA) and an 
RFID transponder. The number saved on the chip helps to track each movement. If the play-
er passes selected readers, the transponder activates doors or riddles. For example, ques-
tions appearing on the PDA must be answered. The personal result can afterwards be evalu-
ated on the Internet.  
www.ecin.de (German; Search criteria: “jump run RFID”) 
http://www.rfidjournal.com (English; Advanced search with exact phrase: “Radio Frequency 
Identification has a fun side”) 
www.negone.com/web/mazzinia (Spanish) 
 
Poképark is the name of two amusement parks in Japan and Taiwan that are based on the 
popular Pokémon video and card games. One of the attractions is the Excitement Safari. 
Just like in the games, children can catch the rare “pocket monsters” with their Pokéball. The 
Pokéball is a red-white sphere with RFID transponders. If a certain display blinks during the 
safari, the child has to react quickly and hold the Pokéball to the indicated location. In addi-
tion, a special pre-paid card with a transponder is used in the park. It can be used to pay for 
attractions.  
ubiks.net/local/blog/jmt/archives3/003924.html (English) 
www.pokepark.tw/en/index.html (English) 
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8.4 GD. – Smart Home 

• Smart home applications cover all RFID applications in the personal home, from the intel-
ligent refrigerator to environment monitoring systems (temperature, lights) to access con-
trol applications (smart garage doors etc.) 

• Interoperability of home applications is needed to facilitate easy control of all home func-
tions by the home owner 

8.4.1 Examples of Application: 

The refrigerator manufacturer Liebherr has developed an intelligent refrigerator. With RFID 
transponders on the products, a reader integrated into the shelves recognises when the sell-
by date has been exceeded and which foods must be re-ordered. 
www.info-rfid.de (German; Search criteria: “Haushaltswaren”) 
 
Oral-B has developed an electrical toothbrush that automatically determines when the brush 
head needs to be changed. The Triumph Professional Care 9000 contains an RFID reader 
that can clearly identify the transponder in the brush head. Every 15 seconds during brush-
ing, the toothbrush creates a counting impulse. If the life of the brush head exceeds three 
months, an alert on the integrated display prompts the user to exchange it.  
www.oralb.com/us/products/power/triumph (English)  
 
The US company VitaCraft offers an RFID system called RFIDQin for the kitchen. It consists 
of a pan, recipe cards and a cooktop. Prior to cooking, the recipe card with integrated trans-
ponder is held to the grip of the pan. A reader registers which recipe will be used and sends 
a signal to the computer chips in the cooktop. The cooktop automatically turns on the correct 
temperature so that even complicated recipes will turn out great. In addition, RFIDQin pre-
vents the use of the wrong pan.  
www.vitacraft.com/rfiq/rfiq.html (English) 
 
“Amazing Amanda” is the name of a doll that recognises the voice of her owners as well as 
objects in her surroundings. She has an integrated reader, which registers objects equipped 
with RFID transponders, such as clothing or a toothbrush. The talking doll reacts appropri-
ately with short sentences or remarks, such as “yes” or “no”.  
www.playmatestoys.com/html/amazing_amanda/index.html (English) 
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9 H. Public Services 

This field includes systems mandated either by law or to fulfil public duties. Examples for use 
of RFID technology are applications in the field of public service maintenance, such as waste 
management systems, maintenance of sewers, or billing systems for water, electricity and 
other utilities. Other examples are road tolling systems, banknotes (additional anti-
counterfeiting feature), ID cards and passports (document safety), as well as public man-
dated health insurance cards.  

9.1 HA. – Public Service Maintenance 

• Uses of RFID include waste management systems and systems for maintenance of sew-
ers as well as billing systems for water, electricity, and other utilities 

9.1.1 Examples of Application 

In about 10,000 garbage containers, the Scholz Recycling GmbH in Germany is collecting 
different types of metal scraps at over 200 locations. In order to optimise the container man-
agement, the company introduced a RFID based container identification in 2005. As the con-
tainers are exposed to the effects of the weather and constant transport, an extremely robust 
RFID data carrier had to be developed. It was created by the company Smart-TEC and looks 
like a plastic hemisphere. The data carrier delivers good reading results and is very tough.  
www.smart-tec.com (German) 
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9.2 HB. – Road Tolling Systems 

• RFID application to collect toll for roads, tunnels or bridges have been in use for many 
years 

• Interoperability of systems in different countries or by different toll operators is desired. 

9.2.1 Examples of Application: 

Austria, France, Italy, some US states and the City of Singapore utilise RFID to collect tolls. 
For the most part, active RFID transponders are integrated into stickers on the windshield.  
www.georgiatolls.com (English)  
www.sanef.com/fr/ecommerce/particulier/decouvre.jsp (French) 
www.lta.gov.sg/motoring_matters/index_motoring_erp.htm (English) 
www.telepass.it (English/Italian) 
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9.3 HC. – Banknotes (including Gambling Applications) 

• RFID could be used in bank notes to add extra anti-counterfeit features. 
• Other uses include gambling applications to prevent counterfeiting of casino chips and to 

speed gambling transactions 

9.3.1 Example of Application: 

In order to reduce the number of counterfeit European banknotes, experts are currently dis-
cussing the possibility to integrate tiny RFID chips into the bills. The chip could contain serial 
number and origin of a banknote; the metal thread of the bill could serve as the antenna. 
www.silicon.de (German; Search criteria: “Euroscheine RFID-Chip”) 
 
Casinos in Las Vegas are testing RFID chips. The advantage: Using integrated forgery-proof 
RFID chips, real chips can easily be distinguished from forged ones. In addition, the players 
are better protected from theft. Casinos will only cash winnings in connection with a special 
RFID card that contains an individual number. The Gaming Partners International Corpora-
tion (GPI), a manufacturer of casino accessories, for example equipped the Red Rock Ca-
sino in Las Vegas with this technology. The RFID chips fulfilled all requirements: They were 
secure and had the traditional weight and the high quality looked for by players.  
www.corporate-ir.net/ireye/ir_site.zhtml?ticker=GPIC&script=410&layout=-6&item_id=859941 
(English) 
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9.4 HD. – ID Cards and Passports 

• RFID-enabled ID cards are used to speed up passport and ID card control and to im-
prove document safety by preventing the risk of counterfeit passports and ID cards 

• RFID is used to save personal biometric data on ID documents, improving safety for trav-
ellers 

• Global standards and interoperability (EU, ICAO, etc.) are necessary to ensure worldwide 
adoption) 

• Special attention is necessary for privacy and data security issues 

9.4.1 Examples of Application 

On 1 November 2005, the Federal Government of Germany introduced the “ePass”, an elec-
tronic passport. An RFID chip is added to the previous European passports; this chip con-
tains the passport data as well as a digital version of the photo. Later it will also contain two 
fingerprints. Other than that, the passports remain the same. Not only the EU states, but also 
Japan, the USA, Australia, Russia, Canada, Switzerland and other countries will adopt such 
passports. The Department of the Interior in Holland tested a passport with an integrated 
RFID transponder. It saves biometrical data, such as fingerprints and facial features.  
www.bmi.bund.de (German; Search criteria: “ePass”) 
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9.5 HE. – Health Insurance Cards 

• RFID enabled health insurance cards help to increase health sector efficiency and im-
prove patient safety by making health data available for doctors, hospitals and pharma-
cists, avoiding wrong medication or treatment 

• Interoperability between all health sector parties is necessary 
• Special attention has to be paid to data safety and security since critical medical records 

are involved 
• Common standards in Europe would support plans to implement a joint European Health 

Insurance Card 

9.5.1 Examples of Application: 

Just like other personal ID, customer of payment cards, health insurance cards can also be 
equipped with RFID tags as an alternative to magnetic stripes or other chip technologies. 
However, in the case of RFID, the data stored on the chip or the data that can be accessed 
in databases is especially critical. Therefore, special attention has to be paid to privacy and 
data security issues. At the moment, there are no current trials for RFID enabled health in-
surance cards. The German “Elektronische Gesundheitskarte” (Electronic Health Card) 
which will be issued nationwide in 2008, does not use RFID technology. The same is true for 
the “Bürgerkarte” (Citizens’ Card) in Austria.  
www.die-gesundheitskarte.de (German) 
www.buergerkarte.at (German) 
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10 About the CE RFID  

This RFID Reference Model has been developed within the CE RFID. European users and 
vendors have launched this EU-funded initiative. CE RFID aims at improving the market con-
ditions for RFID technology and at strengthening the technology development in Europe.  
For further information, please visit: www.rfid-in-action.eu.  

10.1 CE RFID Coordinator  

Dr. Gerd Wolfram 
 
MGI METRO Group Information Technology GmbH 
Metro-Strasse 12 
40235 Duesseldorf 
Germany 

10.2 CE RFID Partners  

 


