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1. The market trend of the diffusion of data carrier and
relating standards

The graph is estimated by GS1 data ( UKJJPC registration number, See *1 ) and others)
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(*1: Twenty-five years behind bars by Mr. Alan L. Haberman, general editor)



The standardization is the key requirement for the market growth.

1. Bar code:
UPC code was introduced as standard code in US, in 1973.
The great benefits have been provided by using the bar code system.

2. Contact-less IC card:
ISO/IEC 14443 and 15693 were issued as IS in 2000-2001.

3. RFID:
ISO/IEC 18000 series were issued as IS in 2004-2005.
EPCglobal C 1 Gen 2 tag was issued as EPCglobal standards in 2005.
The C 1 Gen 2 was proposed to ISO/IEC JTC 1/SC 31/WG4/SG 3 and
iIssued as IS : ISO/IEC 18000-6C in 2006.






ISO (The International Organization for Standardization)

ISO IEC ISO/IECJTC1
ISO: International Organization for Standardization
|IEC: International Electrotechnical Commission
JTC 1: ISO/IEC Joint technical Committee 1

The rules for the standardization are defined in the ISO Directives.



The international standard developing bodies -relating to SC31(AIDC)
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ISO/IEC/JTC 1/ SC 31: Automatic Identification and Data
Capture techniques
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SC 31 committee

ISO/IEC JTC 1

SC 31 Automatic Identification and Data Capture
Crllair C. Biss (USA)

WG 1 Data Carrier
S. Ackley (USA)

Linear symbol, 2 dimensional symbol, etc.

WG 2  Data Syntax
T. Yoshioka (Japan) GS 1 Application Identifier, MH10 Data Identifier,

Unique Identifier for items etc.

WG 3 Conformance

Print quality and Test method etc.
T. Barkan (USA) quaty

WG4 RFID —1— SG 1 Software system infrastructure

H. Barthel (Belgium) -
SG 3 Air interface

SG 5 Implementation guidelines

— SG 6 Conformance and performance

WG S RTLS Real Time Locating System
M. Harmon (USA)

WG 6 MIM RFID Mobile Item Identification Management
C. Harmon (USA)







The three layers of ISO standards relating to RFID

The Application layer:

ISO 17363 17367: Logistics layers
ISO 18185: Electronic seals
ISO 24729-1 : RFID Implementation Guideline

The Data Contents layer:
Including Data structure, Data ldentifiers, Data Syntax etc

(it is better that this layer is common for both RFID and bar code)
ISO 15963

ISO 15459 1 8
ISO 15434

The layers for RFID tags and reader/ writer hardware and software :
air interface and protocols, commands etc.

ISO 24791 Software system infrastructures
ISO 15961 15962: Encoding rules
ISO 18000-1 7: Air interface

ISO/IEC 18046 18047: Performance and conformance




ISO Standards relating to the Data Carriers in Supply Chain Management

ISO/IEC JTC1 SC31 WG5

el T'll\rrl\lgll_lﬁgﬁgr%z%ystem for Intermodal Transfer and Tracking of Freight

ISO TC204 WG7 AWI 24533 — Data Dictionary and Message Set

ISO TC122
ISO TC104/TC122 JWG i ’ l i
TBD

ISO 17363 Freight Containers
TBD
...... > ISO 17364 Returnable Transport Units PN ISO 15394 Shipping Bar Code Label
ISO 17365Transport Units TBD
ISO 17366 Product Packaging ISO 22742 Product Packaging
ISO 23389 .
1SO 18185 1ISO 17367 Product Tagg|ng ISO 21849 Part Management
ISO 10374
A
ISO TC104 1
ISO / IEC 15418 Application Id. GS 1 Als and ASC MH 10 Dls ' 1SO TC20
ISO/IEC JTC 1/ ISO / IEC 15459-18 8: Unique Identifiers for xx. H
SC31 ISO / IEC 15434 Transfer Syntax for High Capacity ADC Media
. " UN / EDIFACT (TC154)
Data Structure ISO / IEC 15424 Data Carrier Identifier *--» EANCOM
ISO / IEC NP 29162 Guidelines for using data structures in AIDC media

ANSI ASC X12, ClI
I

Data Carrier

ISO/IEC 15961 Data Protocol: Application Interface
(RFID )|so/IEC 15962 Encoding rules & logical memory
ISO/IEC 15963

XML (JTC1 SC32)

Data Carrier
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ISO/IEC 18046
ISO/IEC 18047

ISO/IEC 24723 EAN/UCC Composite  (Bar code & 2D
(RFID) 1SO / IEC 18000-1 Generic Parameters ISO/IEC 24724 RSS ( )
ISO / IEC 18000-2 Air Interface  135KHz ::g; :Eg 1282‘31 :\?AR ngs ISO / IEC 15426
. ax Code
ISO / IEC 18000-3 Air Interface 13.56MHz
] ISO/IEC 16022 Data Matrix lBeize denzy
ISO / IEC 18000-4 Air Interface 2.45GHz 1SO | IEC 15438 PDFA17 ISO / IEC 15421
ISO / IEC 18000-6 Air Interface 860 - 930MHz 1SO/ IEC 15420 EAN / UPC ISO / IEC 15419
ISO / IEC 18000-7 Air Interface 434MHz ISO / IEC 15417 Code 128 ISO/IEC 15416
ISO / IEC 15415
ISO / IEC 18001 Application Requirements ISO/IEC 1639012 0f 5

ISO/IEC 16388 Code 39 [




Host computer Reader/writer Anten Tag

Host Computer Reader/ Writer Tag
(Application ) |Data protocol [Encoding rules and logical menjory
ISO/IEC 15961 | ISO/IEC 15962 Air interface
\ ISO/IEC 18000-1
Tag Driver
ISOVIEC 24791 -Part1 Part6 R Tag ID
Software system infrastructure ISO/IEE 18046/18047 ISO/IEC 15963
Performance / Conformance
Test methods




The several topics on work items

1. ISO/IEC 18000 series :

2. ISO/IEC 24791 series :

3. ISO/IEC 24729 -1 4.
4. ISO/IEC 29162:

5.SC31/WGG6:

Air interface standards completed the first
stage and the work items are in the
second stage for revision and new
fun)ctions (sensor, user memory, security,
etc).

Software system infrastructure Part1-
Part6.

RFID Implementation guidelines.

Guideline for using data structure in AIDC
media.

Mobile Item Identification Management
was established. In June 2008 and
started the activities.



The ISO/IEC 15459 suite : Unigue ldentifiers
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The structure of Unique Identifier for ltem (Ull)

The structure of ISO/IEC 15459-4

IAC Company Code Item Code Serial Number

IAC: Issuing Agency Code: Assign the IAC code to avoid the overlap
The international registration authority of IAC : NEN ( Netherlands )

< EPC 96 bits >

Ver.No. EPC-Manager Object Class Serial Number
(8bits) (28bits) (24bits) (36bits)



Information and tag’s memory structure
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There are many business protocols in the world.

UN/EDIFACT (UN)
ANSI ASC X12 (USA)
ClI Syntax Rules (Japan) etc.

A Flow model of Information

EDI Message

Host Computer

|Message Groupl

| ]|

_______________________

. Container, transport unit,
1
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RTI, package etc.

Transfer data

Supplier’s
Information
System [ =
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<15434 specifies a transfer structure, syntax, and coding of messages and data formats when using

Host Computer
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Factory
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| ISO/IEC 15434

ISO/IEC15418

ISO/IEC15459-n

Note: FH=Format Header

FT= Format Trailer

high capacity ADC media between trading partners, specifically between suppliers and recipients>



< For newcomer : RFID >
Which standard is appropriate for RFID, or all can be applied well?
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ISO/IEC 24791 : Software System Infrastructure:

Part 1: Architecture

Part 2: Data management
Part 3: Device management
Part 5: Device interface
Part 6. Security




RFID Application Standards in Supply Chain Management

ISO 17363 - ISO 17367 : standards for logistics layers

______________________________________________________________________________

' 1SO 17363 . Freight Containers

' 1SO 17364 . Returnable Transport Items

' 1SO 17365 : Transport Units

' 1ISO 17366 . Product Packaging

1 1SO 17367 : Product Tagging

1ISO 18185 . Electronic seals for Freight container

' 1SO 24729-1 4 : RFID Implementation Guidelines



4. The collaboration between ISO and EPCglobal



The activities of standardization on RFID in SC31 and EPCglobal

1999 | 2000 2001 | 2002 | 2003 2004 2005 | 2006 | 2007 2008

JTc U : S ' TC104/TC122 WG
SC31 : 3 : RFID Appllcatlon standard ~ 1SO17363- 17367 ..... L :
WG2& WG4 P .............................. : A ..........................

i : Data Structure SC31IVV(32 ISO/IEC15418 15434 IC 1 i

...........................................................................................................

i SC31WG4 started in i E : . : . : .
i 1998 : P ISO/IEC 18000 Air Interface Series, Sensor, Batteri _es etc.
: : . 18000-6C IS Issue
JEC LYSCLTrrrvsbssssssss o b : : ClGen2 :
i dontact less: IC card: JTC 1 SC17/\NG8 """"""" : : : :
. 19p4-2001 ISOIEC14443/15693 Dt ; SOEPC
................................................................................................. : — E E e on
: : . : H/S : : :
; EPCglobal Established a1 HAG UHF/HF- sensor, battef
EPCglobal é s st [anrequrementG | | SAG EPCISIALE ;
; ; - . = —— ;
S FMCG, HLS,TLS etc.>
Industrial A G : : . :

ReV|S|on of regulatlon for UHF band in Japan
in 2005+ 2006




Tree of Ull code in RF tags (Example: ISO/IEC18000-6 Type C)

EPC

l

Header 8bit
data : xxh

—2Fh : DOD-96

—30h : SGTIN-96

— 31h : SSCC-96
— 32h: GLN-96

— 33h: GRAI-96
——34h : GIAI-96

I

ISO
AFIl 8 bit
data: xxh

{L

_________________________

__________________

__________________

_______________________

L

—— B1h :15459-4 : Individual Items

B2h :15459-1 : Transport units
Ii_ B3h :15459-5 :RTls

ﬂ_ Clh: IATA Baggage



Thank you for your attention !

Contacts: Al Research Institute Inc.
Toshihiro Yoshioka

Email: toshihiro.yoshioka@ai-soken.com



