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WHY STANDARDS?

-_

Fosters global recognition
Provides global interoperability

Provides sustained development and retention of
Investment

Cost savings by optimizing operations

mprove customer satisfaction

Provides access to new markets

ncreases productivity and competitive advantage
Reduces negative impacts on the environment
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TYPES OF STANDARDS
-_

 Technology
— Symbology, RFID, I.C. Card, Sensor, GPS, WAN, 3G/4G

 Data Content

— Semantics (Dls or Als), Syntax, Unique Item Identification,
Unigue Device ldentification

 Conformance
— Print Quality, Test Specifications, Conformance, Resolution

* Network
— Object-to-object communications, Sensor Networks

» Application Standards

— Freight container, Returnable Transport Item, Shipping Label,
Product Package, Product Mark/Tag, eSeal, Access to web
services
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INTERNATIONAL STANDARDS ACTIVITIES

There will be a short quiz at the end
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INTERNATIONAL ACTIVITY THAT AFFECTS YOU
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TC 122
Packaging

TC 104
Freight
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TC 8
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SC17_|
IcC

SC6__
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SC27__
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WG 7__|
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loT

TC 3

ITU

Info Doc

TC 106
Human
EMC Exp
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Radio EMT |

ITU-R
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Security
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PACKAGING & DISTRIBUTION OF GOODS “
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ISOTC 122 — STRUCTURE
—_

Projects Directly Under TC 122

ISO TC 122 e _
Packaging & ISO 780, Pictorial markings
sc 3 Distribution of Goods ISO 3394, Dimensions of packages
Performance SC 4 WG 5 ISO 3676, Dimensions of unit loads
Testing Environment Vocabulary a0 T _ ]
, Direct marking plastic RTIs
1ISO 21067 ISO 17370, Appl GLs data carriers
WG 11
WG 6 WG 8 WG 9 i WG 12 WG 13 WG 14
Steel drums Plastic drums Acdces._smle household LS Label materials RTS
esign —— technology
ISO 15750-1 ISO 20848-1 ISO 11156 ISO 17451-1 ISO 15394 ISO 18614-1 ISO 18616-1
ISO 15750-2 ISO 20848-2 ISO 11683 ISO 22742 ISO 18614-2 ISO 18616-2

ISO 15750-3 ISO 20848-3 ISO 28219
ISO 17363
ISO 17364
ISO 17365
ISO 17366
ISO 17367
ISO 18574
ISO 18575
ISO 18576
ISO 18577
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TC 122 — WORK ITEMS MANAGED BY TC 122

-_

Ballot Period

Packaging -- Pictorial marking for Approved 2011-06-15 Published 1984, 1985, 1997; Graphics
handling of goods, 4" Edition Cancel date: 2013-06-15 | grandfathered into ISO 7000. Current
Work Item to bring 780 graphics into
compliance with ISO 7000

Packaging -- Complete, filled transport Approved 2012-10-05 1st Edition Published 1975
packages and unit loads --
Dimensions of rigid rectangular
packages, 3" Edition

Packaging -- Complete, filled transport Approved 2012-10-05 1st Edition Published 1983
packages and unit loads -- Unit load
dimensions, 2" Edition

Direct Marking on Plastic Returnable Approved 2012-10-23 Graphics provided in ISO format
Transport Items (RTIS) Awaiting publication

Packaging -- Braille on packaging for Approved 2013-01-09
medicinal product

Application Guideline on Data Carriers Approved 2012-10-23 Graphics provided in ISO format
for Supply Chain Management Awaiting publication

md SYSTEMS Copyright © 2013 - Q.E.D. Systems



TC 122 — WORK ITEMS MANAGED BY TC 122

-_

Packaging -- Numeric Codification of
Contents for Electronic Inventories and
Manifests of Household Goods and
Personal Effects Shipments -- Part 1:
Messaging and coding of inventory
numbers, locations and exceptions

Ballot Period

Cancel date: 2013-06-24

Sponsored by the International
Association of Movers. Published
ANSI standard. Recommended to TC
122 by ANSI.

18614-1

Packaging — Label Material — Part 1:
Questions for Material Determination

NP approved - 2013-01-28

18614-2

Packaging -- Label Material — Part 2:
Specification of Material

NP approved - 2013-01-26

18616-1

Returnable transport system --
Reusable, rigid plastics distribution
boxes -- Part 1. General purpose
application

NP approved - 2013-01-28

18616-2

Returnable transport system --
Reusable, rigid plastics distribution
boxes -- Part 2: General specifications
for testing

OC). s

NP approved - 2013-01-28
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ISOTC 122/WG 12
ﬁ

SUPPLY CHAIN APPLICATIONS OF
LoGISTICS TECHNOLOGY




TC 122/WG 12 WORK ITEMS

-_

Stage Stage Date /
Ballot Period

Packaging -- Bar code and two-dimensional Published 2009-04-13 | Formerly work of TC 122/WG 4
symbols for shipping, transport and receiving labels Next scheduled review: 2014-04-15

Packaging — Linear bar code and two-dimensional Published 2010-12-15 | Formerly work of TC 122/WG 7
symbols for product packaging Next scheduled review: 2015-12-15

Packaging — Labelling and direct product marking Published 2009-01-15 | Formerly work of TC 122/WG 7
with linear bar code and two-dimensional symbols Next scheduled review: 2014-01-15

Supply chain applications of RFID — Freight Published 2012-12-07 | Formerly work of TC 122/WG 10
containers

Supply chain applications of RFID — Returnable Published 2012-12-07 | Formerly work of TC 122/WG 10
transport items (RTIS)

Supply chain applications of RFID — Transport units Published 2012-12-07 | Formerly work of TC 122/WG 10

Supply chain applications of RFID — Product Published 2012-12-07 | Formerly work of TC 122/WG 10
packaging

Supply chain applications of RFID — Product tagging Published 2012-12-07 | Formerly work of TC 122/WG 10
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SUPPLY CHAIR LAYERS WITH RETURNABLE PACKAGING
OPTICALLY READABLE MEDIA (ORM)

Level 5 Movement Vehicle
Movement Vehicle Level (truck, ship, train, airplane)

Movement vehicle _ - — — — —
( ) Returnable Packaging Item

Level 4 B =
Freight Container Level ) on alnel-' -
ISO 6346 (OCR) 20/40 Foot Marine and Muli-Modal Container
(Freight containers) N

R_iurnab e Packaging ItenT

Level 3

RTI Level Returnable Transport J [ Returnable Transport

1ISO 15394
GS1 Gen Spec (GRAI)
(Tertiary packaging)

Item (RTI) Item (RTI)

Eurna_bleFacka_gi 1g_|tem

C_]_ L —
Transport Unit Level Transport Transport Transport Transport
1ISO 15394 Unit Unit Unit Unit
GS1 Gen Spec (SSCC)

O

(Tertiary packaging)

Rbturnable Packa ging_ltem_

Level 1

Product Package Level

Prod Prod Prod
1ISO 22742 .
GS1 Gen Spec (GTIN) 9 Pkg Pkg
(Secondary packaging)

Z| ~ A Tt T Z 2 J L J |
Components, Parts, Materials, Subassemblies, etc.

m SYSTEMS Copyright © 2013 - Q.E.D. Systems
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Item Level
1SO 28219 Item| [ltem| |ltem| |ltem
GS1 Gen Spec (GTIN)

(Primary packaging)




SUPPLY CHAIR LAYERS WITH RETURNABLE PACKAGING
RADIO-FREQUENCY IDENTIFICATION (RFID)

Movement Vehicl
Movement Vehicle Level ovement Vehicle

Defined by Transport Mode (truck, ship, train, airplane)

(Movement vehicle) — — — — —
ReturnibleEckﬂingﬂem__

Freight Container Level

ISO 17363 Container }

433 MHz or 2,45 GHz 20/40 Foot Marine and Muli-Modal Container
(8802-15-4 or 18000-7 TPA) A N

(Ereight containers) —_ — - |- - 1 4= - - 4
La_yer3_ - = = | Returnable Packaging ltem|

RTI Level
ISO 17364 Returnable Transport
(860-960 MHz) Item (RTI)
(Various 18000 with TPA)

(Tertiary packaging) ( " Returnable Packaging Item o
Layer 2 — —] — _— — —

Transport Unit Level Transport Transport Transport
ISO 17365 Unit Unit Unit
(Various 18000 with TPA)

(Tertiary packaging) — — — —

Returnable Transport
Item (RTI)

e_turrEbIeFack_a_ging_lterrT B

Product Package Level

1ISO 17366 Prod

(860-960 MHz with TPA) Pkg

(13,56 MHz with TPA)

(Secondary packaging) — — — —_—

L_ y - = —  — — 1 — —
ayer 0

Item Level
ISO 17367 Item| |ltem| [ltem| [ltem| |Iltem| |ltem
(860-960 MHz with TPA)

(13,56 MHz with TPA)
(Primary packaging)

Fack gingﬁte

Components, Parts, Materials, Subassemblies, etc.
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1 736X REVISIONS ADDRESS

 Inclusion of returnable packaging items within the standards

 Clarification of sensor interface at all levels supporting the SC 31

standards of

— ISO/IEC/IEEE 21450
— ISO/IEC/IEEE 21451-1
— ISO/IEC/IEEE 21451-2
— ISO/IEC/IEEE 21451-4
— ISO/IEC/IEEE 21451-7

 Inclusion of a wireless sensor interface built on ISO/IEC/IEEE 8802-
15-4 with communications to access point and infrastructure

« Sensor interface for sensor subject to the interfaces described In
2145x and 8802-15-4

« Six-bit encoding of 15434 data
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SIX-BIT ASCII (ISO 1736X & 29162)
-P

| space | 100000 | o | 110000 | @ | oooooo | P | 010000 |
 <Eo™> | qoo001 | 1 | 10001 | A | ooooor | Q@ | oto001 |
| <Reserved> | 400010 | 2 | 10010 | B | oooot0 | R | 010010 |
| <us> | i00100 | 4 | moi00 | D | ooot00 | T | 010100 |
| <Reserved> | 100110 | 6 | momo | F | ooomo | v | o10110 |
(| ot000 | 8 | w000 | W | ooo00 | x| 011000 |

) o001 | 9 | amoox | 1 | oootoor | v | otoor |
|+ laosot0 |- ] amoo | 3 | ooototo | z | ouoio |
.+ lsotow | ;| amom | ok [owonm | [ [ ouou |
. [ somoo | < | mmoo | & | oomoo | \ | ouioo |
- lsomon | = | wmmon | 0w [oomor | ] | oo |
. lsomo | > ] w0 | N | oomto | <Gs> | oum1o |
o Jloounn [ 2 | s | o [ ooun | ks> [ ouun |

Values 100001 through 100111 and 011110 through 011111 reserved:
— <EOT> (100001)
— <FS> (100011)
— <US> (100100)
— <GS> (011110)
— <RS> (011111)
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TC 122/WG 12 WORK ITEMS (CONTINUED)

_

Work Title Stage Stage Date / Notes
Item Ballot Period

Internet of Things (IoT) in the supply chain NWIP NWIP Approved 2013-01-10
-- Containerized cargo

Internet of Things (IoT) in the supply chain NWIP | NWIP Approved 2013-01-10
-- Products & product packages

Internet of Things (IoT) in the supply chain NWIP | NWIP Approved 2013-01-10
-- Returnable transport items (RTIS)

Internet of Things (loT) in the supply chain NWIP | NWIP Approved 2013-01-10
-- Transport units
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PROPOSED SCHEDULE FOR 1857X

-_

Working Draft (WD) Committee Draft (CD) Comment Resolution

)\ N N

NP Approved WD >> CD CD Approved FDIS Approved
2013-01-12 <2014-01-12 <2015-01-12 <2017-01-12
DIS Approved
<2015-07-12
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185 7X DEFINES THE IOoT/SC

— Wireless Body Area Networks (WBAN),

— Wireless Personal Area Networks (WPAN),
— RFID Networks, including NFC,

— Local Area Networks (LAN), and

— Wireless Wide Area Networks (WWAN)

— 3G, 4G, LTE, SATCOM

« methods to secure localization and tracking
— GPS,
— GPRS,
— RTLS,
— resolution, and
— inertial navigation

« appropriate devices for the standard
— linear bar codes,
— 2D symbols,
— RFID,
— sensors/motes/actuators, and
— Smart phones
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1857X DEFINES THE IOT/SC
W

— byte-oriented,
— bit-oriented, and
— IPv6

 means to store and process the data
— terminal applications,
— resident device storage,
— database storage, and
— cloud storage

e Security necessary to protect the data for
— authenticity,
— validity, and
— privacy perspectives
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WHAT IS THE INTERNET OF THINGS?

—_

> ldentification

Communications%>

Processing Internet of Things Localization and Trackingg
? i i )
Devices

Sensors
Sensorss
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WHAT IS THE INTERNET OF THINGS?

__

{ Wireless b
[ { Wired "b

#RFID |

[———
1 CeIIuIarb

#Llnear symbols }
bSensors }

Communlcatlons k{

4 RFID ﬁ

1 Infrared |

{Satelhte b
[RFID ¢

& Availability Internet of Thlngs )

—— Identlflcatlon
sz symbols } >| ——
4 Biometrics } | (==
| 1 GSM |
bVldeo I
' Localization and Tracking }(—| GPS &
blntegrlty —
N Sensors-:b
bAuthentlcny 4@
Confidentialit Securit )
'5 Y l_)| ‘f i 'RFID tags - RFID tags b
bPrwacy

i 'RFID readers 'RFID readers ‘e
1 ‘Mobile phones - ‘e
4 Sensors « }

4 Actuators b

1 Computing devices |
{ Th|ngs b

\ Symbol reader b
| Video #
| Audio :I

| Positioning b

| Services }
b Sensor networks —_— Dewces
[ Global sensor networks |- ){w
I\ In-networking processing }
| Database |
| DHT |- Storage | ;
(Cloud }
| Motors (circular) |-, [
| Piezoelectric (linear) I—-| Actuators J

Sensors |

 Acceleration &

eap )

OC). s

| Temperature ¢
'\ Proximity ¢
" RFID reader ¢
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WHAT IS THE INTERNET OF THINGS?

zation and Trac

(RFID tags |

‘i Devices |

( Positioning

[ Piezoelect cceleration




ONTOLOGY OF IDENTITY

Object

Anything physical ‘l/
Network element
Software or Content

Acceptable
Real person stable feature

Legal person e

Primary

Natural

Feature
Identifier

Derivation of
electronic ‘Digital
Signature’

V4 N

When When
derived: asserted:
Reference Authentication

Link to
associated
data and

application <— Alphanumeric,
or digital strings

information

Consideration
of State
Characteristic

Influenced

Application

Representation
of Identity

Associated
Attributes based
on State
Characteristic

Uneconomic
or no stable
feature set

Secondary
Data Carrier
Identifier

Attributes

V4 N
Self Assigned Assigned or
registered

KR&glstemd Captured
V4

Authenticators
or credentials
Self- | Authority-
issued issued
4 N
Certificate or
token
Optional
Bindings
Numeric, 4

Optional
Bindings

Optional __ Associated
Bindings data
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QR CODE & IOT — HOW IT WORKS

e T




QR CODE & IOT — HOW IT WORKS

Product

Image Scanning
Smartphone

URL for MSDS
encoded
In QR Code

Telecom
Provider

MSDS Database /
Cloud
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QR CODE AND NOVEL EXPERIENCES
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THE IOTREE
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ETPALLET ELECTRONICS

GPS

Lacation Services

Cellular

Messaging/Location

WPAN
Messaging

WiFi
Messaging

RFID
18000-63/EPC

Sensors
2145x

SYSTEMS

L T
— L ke

[EPRE M usaDe |
G A uswu.\.,se;,ra
SATCOM - -
Convel ~
Ta

S —
CEELT

<3
——— og Symapse
700
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=
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=)

)
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U}eg memory
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ETPALLET ELECTRONICS

Control
GPS e e |
Location Services Control User memory
Internal Flash
1024 kB
[GPRS Modulé USBDP >> user code
Cel l u l =18 . USBDN | yseoTG
Messaging/Location Control
RQ
WPAN T
e.g. Synapse <SR SPI@.
Messaglng SM700 with 2 CS
Control . .
e — Inductive Charging
WiFI I & i Lithium Imide
. e.g. Qualcomm Battery Charger
Messaging Atheros AR4100

Control
IRQ

RFID e

ISO/IEC 18000-63 |<+——"=——

18000-63/EPC 3
Sensors
21 45X Analog voltages '—’

K6@ or KT@

, & Q.E.D. Proposal 1.8
R -
5‘::“ EEPROM — | 24x smqla-endad RB 22SEPM
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TC 122’S UNDERSTANDING AND USE
OF JTC 1/SC 31/WG 6 STANDARDS

By: Craig K. Harmon, \_

TC 122/WG 12 Convenor
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JTC 1/SC 31 — STRUCTURE

JTC 1/SC 31 Vocabulary
AlIDC
//
WG 1 WG 2 WG 4 WG 5 WG 6 WG 7
ORM Data Structure RFID RTLS MIIM Security
L_Tag ID
| SG1
ISO/IEC | Software
16480
Mobile Dis_plays SG 3
& Imaging [ Air Interface IEEE
802.
SG5 154

[ Implementation

SG6

Conformance

l_ RFID Emblem
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SC31/WG6
~ MOBILE ITEM IDENTIFICATION

& MANAGEMENT




SC31/WG 6 SCOPE

Standardization of automatic identification and data
collection techniques that are anticipated to be connected
to wired or wireless networks, including sensor
specifications, combining RFID with mobile telephony, and
combining optically readable media with mobile telephony.
— Convenor: Craig K. Harmon, United States
— Secretary: Se Won Oh, Korea
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SC31/WG 6 PROJECTS

« |SO/IEC 29143, Information technology — Automatic identification and
data capture techniques — Air interface specification for Mobile RFID
interrogator

« |ISO/IEC 29172, Information technology — Automatic identification and
data capture techniques — Reference architecture for Mobile AIDC
services

« |ISO/IEC 29173, Information technology — Automatic identification and
data capture techniques — Mobile RFID interrogator device protocol

« |ISO/IEC 29174, Information technology — Automatic identification and
data capture technigues — Ull scheme and encoding format for Mobile
AIDC services

« |ISO/IEC 29175, Information technology — Automatic identification and

data capture techniques — Application data structure and encoding
format for Mobile AIDC services
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SC31 /WG 6 PROJECTS

« |ISO/IEC 29176, Information technology — Mobile item identification
and management — Consumer privacy-protection protocol for Mobile
RFID services

« |ISO/IEC 29177, Information technology — Mobile item identification
and management — Object Directory Service for Mobile AIDC services

« |SO/IEC 29178, Information technology — Mobile item identification
and management — Service broker for Mobile AIDC services

« |SO/IEC 29179, Information technology — Mobile item identification
and management — Mobile AIDC application programming interface

« |ISO/IEC 16480, Information technology — Automatic identification and
data capture techniques — Reading and display of ORM by mobile
devices
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ISO/IEC/IEEE 2145X STANDARDS

'-1IIg—‘IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII

Standard

ISO/IEC/IEEE 21450

Information technology — Smart Transducer Interface for
Sensors and Actuators — Common Functions, Communication
Protocols, and Transducer Electronic Data Sheet (TEDS)
Formats

Date

Published
2010-05-20

Next

No action
required
before
revision

ISO/IEC/IEEE 21451-1

Information technology — Smart Transducer Interface for
Sensors and Actuators — Network Capable Application
Processor (NCAP) Information Model

Published
2010-05-20

No action
required
before
revision

ISO/IEC/IEEE 21451-2

Information technology — Smart Transducer Interface for
Sensors and Actuators — Transducer to Microprocessor
Communication Protocols and Transducer Electronic Data Sheet
(TEDS) Formats

Published
2010-05-20

No action
required
before
revision

ISO/IEC/IEEE 21451-4

Information technology — Smart Transducer Interface for
Sensors and Actuators — Mixed-Mode Communication Protocols
and Transducer Electronic Data Sheet (TEDS) Formats

Published
2010-05-20

No action
required
before
revision

nformation technology — Smart Transducer Interface for

|
ISO/IEC/IEEE 21451-5 \?ensors and Actuators — Wireless Communication Protocols and

ransducer Electronic Data Sheet (TEDS) Formats

IPre-NP

Awaiting
Corrigendum
from IEEE

Email to
IEEE
2011-08-01

ISO/IEC/IEEE 21451-7

OC). s

Information technology — Standard for a Smart Transducer
Interface for Sensors and Actuators - Transducers to Radio
Frequency ldentification (RFID) Systems Communication
Protocols and Transducer Electronic Data Sheet Formats

Published
2011-12-15

No action
required
before
revision
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ISO/IEC/IEEE 2145X MAINTENANCE GROUP
(MG) MEMBERS FROM JTC 1/SC 31

-_

— Craig K. Harmon (Q.E.D. Systems), JTC 1/SC 31 /WG 6 - Co-chair
— Kang Lee (NIST), IEEE TC-9 - Co-chair

— William Miller (MaCT USA), IEEE MG Member

— Dan Kimball (SRA), JTC 1/SC 31 MG Member

— Josef Schuermann (JSC), JTC 1/SC 31 MG Member

— Claude Tetelin (CNR RFID), JTC 1/SC 31 MG Member

— Don Ferguson (Lyngsoe), JTC 1/SC 31 MG Member

— Tony Capel (Comgate), JTC 1/SC 31 MG Member

— Dalibor Pokrajac, JTC 1/SC 31 MG Member
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ISO/IEC/IEEE 2145X
MG PROJECT STATUS

-_

Standard NE Status

21450 (1451.0) Common Network Services

21451-0-1 (1451.001) | Signal treatment for smart sensors and
actuators

21451-1 (1451.1) Common Network Services

Published
PA 2012-02-06

PA 2012-02-06

Future work
Future work
Future work
PA 2012-02-06

PA = PAR (Project Authorization Request) Approved

Copyright © 2013 - Q.E.D. Systems



ISO/IEC/IEEE 2145X
MG PROJECT STATUS

-_

Standard Title Status

21451-2 (1451.2) | Serial Point-to-Point Interface PA 2011-12-07
21451-4 (1451.4) | Mixed-Mode Communication Protocols and PA 2011-12-07
Transducer Electronic Data Sheet (TEDS) Formats

31

21451-7 (1451.7) | Transducers to Radio Frequency Identification (RFID) | Published
Systems Communication Protocols and Transducer
Electronic Data Sheet Formats

PA = PAR (Project Authorization Request) Approved
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SENSORS & IOT

User Networks or Internet

Network
Interface

ISO/IEC/IEEE | { 1SO/IEC/IEEE | [ 1SO/IEC/IEEE | [ ISO/IEC/IEEE |  1SO/IEC/IEEE Network node
p21451-1-1 || p21451-1-2 || p21451-1-3 || p21451-1-4 || p21451-1-x or

TCP/UDP HTTP SOAP XMPP SNMP Network
Services Services Services Services Services Capable

Application
ISO/IEC/IEEE p21451-1 Common Network Services Processor

. Transducer TEDS Event Transducer (NCAP)
Discovery e
. Access Access Notification | [Management
Services . . . .
Services Services Services Services

Sensor node

Transducer ISO/IEC/IEEE 21451-2 (serial interface) or or
Physical Interface ISO/IEC/IEEE 21451-5 (wireless interface) Transducer

Interface

. Module

ISO/IEC/IEEE 21451-2 or ISO/IEC/IEEE 21451-5 Communication Protocol (TIM)
ISO/IEC/IEEE 21450 TEDS|  |ISO/IEC/IEEE 21450

. ¥,
Mixed Mode P RF

]

Interface ., Interface

<4
ISO/IEC/IEEE 21451-4 Transducers ISO/IEC/IEEE 21451-7 Blue - existing standard
Transducer (Sensors & Actuators) Transducer Green - active project

Red - to be proposed
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ISOTC 204
INTELLIGENT TRANSPORT SYSTEMS‘-




WORK ITEMS FOR ISO TC 204
j TC 204 — 343 Projects / JTC 1/SC 31 — 203 Projects

ISO/NP 26683, Freight conveyance content identification
and communication architecture -- Application profile

*|SO/DTS 26683-1, Intelligent Transport Systems -- Freight land
conveyance content identification and communication -- Part 1: Context,
architecture and referenced standards

*|SO/CD 26683-2, Intelligent transport systems -- Freight and conveyance
content identification and communication -- Part 2: Application interface
profiles

*|ISO/NP TS 26683-3, Intelligent transport systems -- Freight and
conveyance content identification and communication architecture -- Part
3: Handling of cargo stress information during road transport

*|ISO/NP 26683-4, Intelligent transport systems -- Freight and conveyance
content identification and communication architecture -- Part 4: Security
profile
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