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This is not the full presentation as 
presented at the meeting. 

It has been edited to preserve 
confidentiality of new research results, 
prior to their publication in a scientific 
journal.
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Content overview
• Introduction

– The technology
– Standards development
– Numbering schemes for traceable units

• RFID and traceability
– Scenarios for data capture
– Technical feasibility tests

• Challenges and further work
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Why are RFID tags a traceability 
tool?

• All traceable units need to be identified with a 
unique code

• To be useful in practical applications, these 
codes must be machine readable

• Today, the most common technology for 
automatic identification and data capture 
(AIDC) is bar codes

• RFID tags are expected to 
supplement/replace bar codes (but there are 
challenges)
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RFID principle
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Wide range of RFID tags
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RFID – Current status
• Large international retail chains (WalMart, Metro, Tesco etc.) have 

started RFID pilots and instruct their suppliers to use RFID on 
pallet and increasingly on case level

• Consumer goods manufacturers follow the instructions from the 
retail chains, and at the same time they try to utilize the 
technology for internal process reengineering

• Companies in other business sectors have used this technology 
for several years, and the use is increasing (e.g. automotive 
industry, pulp and paper etc.)

• EPCGlobal (established by EAN/UCC – now GS1) was founded to 
coordinate the development of industry standards, based on the 
initial research by AutoIDLab at Massachusetts Institute of 
Technology (MIT)

• ISO is working on several topics regarding RFID, and the 
proposals from EPCGlobal are submitted to ISO
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Important ISO standards
ISO Standards Description

ISO-IEC 15693.1-3 The standards are developed for the use of vicinity cards, but the technology has also been 
used extensively for logistics applications. The standard defines physical properties, radio 
communication requirements, anti-collision handling and data transfer protocols.

ISO-IEC 15961
ISO-IEC 15962
ISO-IEC 15963

The standards respectively describe the protocols for transfer and storage of data on RFID 
tags used for identification of physical items:
• The instruction set and the data syntax for exchange of information between an application 
and the RFID tag
• Data storage formats in the RFID tag memory
• Numbering system for tags with permanent unique ID
The standards are independent of the radio communication interfaces described in the ISO-
IEC 18000 series.

ISO-IEC 18000.1
ISO-IEC 18000.2-n

The standards describe the communication interfaces between RFID tag and RF interrogator 
(reader).
18000.1 describe the functionality and parameters to be defined for each of the frequencies to 
be used for RFID tags. The standards 18000.2-n describe how the functionality should be 
implemented for the different frequency ranges.
Frequency ranges:
• 18000.2: 135 kHz and below
• 18000.3: 13.56 MHz
• 18000.4: 2.45 GHz
• 18000.6: 860-960 MHz
• 18000.7: 433 MHz
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RFID Frequencies
Frequency Regulation Range Data speed Comments

125-150 kHz Basically unregulated ≈ 10 cm Low
Animal identification 
and factory data 
collection systems

13.56 MHz
ISM band, differing 
power levels and duty 
cycle

< 1m Low to 
moderate

Popular frequency for 
I.C. Cards (Smart Cards), 
EPCglobal

433 MHz
Non-specific Short 
Range Devices (SRD), 
Location Systems 

1 – 100 m Moderate Asset tracking for U.S. 
DoD

860-960 MHz

ISM band (Region 2); 
increasing use in other 
regions, differing 
power levels and duty 
cycle

2 – 5 m Moderate to 
high

EAN.UCC GTAG, 
MH10.8.4 (RTI), AIAG B-
11 (Tires), EPCglobal

2450 MHz
ISM band, differing 
power levels and duty 
cycle

1 – 2 m High IEEE 802.11b, Bluetooth, 
CT, AIAG B-11

Source: ISO
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Current technological focus:
• EPC Class-1 Generation-2 UHF RFID

(submitted as ISO 18000-6c)
• Features:

– Frequency range 860 – 960 MHz, expected to comply with 
national regulations in most major countries by the end 
of 2005

– A 96 bit electronic product code (EPC) identifier
– A tag identifier (TID)
– A 'kill' function that permanently disables the tag
– Optional password-protected access control 
– Optional user memory (for read/write applications)
– Handling of dense reader environments (>50)
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Use of the electronic product code 
(EPC) will improve traceability

• GS1 has proposed an encoding of a 
SGTIN (Serialized Global Trade Item 
Number) in the 96 bit EPC

• The SGTIN enables unique 
identification of trade units as a basis 
for traceability

• The proposal is designed to be 
backwards compatible (similar to using 
a GTIN plus a Serial number)
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SGTIN structure

Header Filter 
Value

Partition Company 
Prefix

Item 
Reference

Serial 
Number

# bits: 8 3 3 20-40 24-4 38

Max 
decimal 
value:
274.8x109

Compatible with the current GTIN
(Global Trade Item Number)
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RFID and traceability
Some traceability data capture scenarios

Read traceable unit ID’s at 
various stages of production

Read all traceable unit ID’s as 
pallets are loaded/unloaded
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Production
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Distribution
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Technical feasibility tests

• Evaluation of new technology for 
automatic identification and data 
capture (AIDC) is a part of the 
SEAFOODplus project

• The environment in the fish industry is 
especially challenging for the use of 
RFID tags and RF based sensors

• Practical tests are necessary
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RF based temperature loggers
• Two types of temperature data are 

defined in the Tracefish standards:
– Temperature check
– Temperature record

• According to Tracefish, the temperature 
check should be performed when 
goods is received
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What are the potential benefits of 
RF loggers

• RF based loggers can be read without 
breaking the pallet and opening the 
case

• For example, RF loggers can be read as 
the pallets are unloaded, thus 
deviations from the allowed 
temperature range can be uncovered 
immediately (especially important for 
goods in transit)
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Technology
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Test environment: Fjord Seafood Herøy
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Some parameters that will influence results
• The location of the logger inside a case
• The location of the case with logger on the pallet
• The orientation of the logger relative to the reader 

antenna
• Number of loggers in the reader field at the same 

time
• Distance from logger to reader antenna
• Direction of travel relative to the reader antenna
• Speed past the reader antenna
• Environment (building material, technical 

installations, moving objects, radio noise sources 
etc.)
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Preliminary tests showed that this 
location could not be used
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Possible logger locations
MAIN TRANSPORT DIRECTION

Middle layer

Top view
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Logger locations used in the tests
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Location of loggers
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Antenna/readers

UHF VHF
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Test 
results 
ELPRO:
Worst 

location
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Test results Elpro: All locations
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Test results KSW TempSens
• No contact with the 

logger when the 
pallet was moving

• The logger could 
only be read when 
the pallet was 
stationary in front 
of the antenna, at a 
distance of about 
20-25 cm
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Share experiences between the 
fish and meat industries

• Test of UHF 
RFID tags 
on 
returnable 
plastic 
cases in a 
meat 
production 
plant
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Results from testing of RFID tags 
at Gilde Norsk Kjøtt

• Tests planned for 5-9 September 2005 
• Results will be presented at the 

SEAFOODplus conference
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Further tests planned by SINTEF
• Test of RF loggers in combination with 

UHF RFID tags – use of portal reader at 
freight terminal
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Challenges regarding the use of 
RFID tags as a traceability tool

• Technology
• Technology acceptance and dissemination
• The use of standardized numbering schemes 

(this is still an issue regarding barcode 
labelling)

• Data storage and exchange
• Data capture and linking of product 

properties to traceable unit ID’s
These topics will be addressed further in 
SEAFOODplus and related projects
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A better life with seafood…

www.seafoodplus.org
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