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Overview

17.45 Registration; tea/coffee

18.00 The Auto-ID Centre vision: merging bits and atoms

18.40 Auto-ID and manufacturing control

19.00 Sandwiches

19.30 The technology in use: Automation Lab
demonstration

20.00 Question and answer session

20.15 Close

 

Admin Emergency exit, toilets, feedback forms…
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Overview

• Motivation for Auto-ID

• Background of Auto-ID Centre

• Auto-ID technology – building blocks

• Auto-ID applied directly to manufacturing

• Questions



Auto-ID Centre motivation

• Mission
Re-think the role and implementation of the barcode
Change the world by merging bits and atoms

• What do you need to do this?

Some way of automatic, reliable transfer and update of
information based on physical operations

One single system for the whole supply chain

• Key functions of the Centre

Bring together appropriate technologies

Bring together interested parties

Generate open standards

Drive adoption



Supply chain flows

   Raw
materials
  supply

Produce, 
assemble

Distribute,  
   store Retail    Use, 

maintain

Dispose,
 re-use,
 recycle

Physical flow

Information flow

• Reality is always different from the plan…

• Need to integrate physical and information flows

Merge ‘atoms’ with ‘bits’



Background of Auto-ID Centre

• Auto-ID Centre embedded within Institute for Manufacturing

• One of a number of research centres

MIT, Adelaide, Switzerland, Japan, China

• Variety of roles

Research – short-term and long-term

Specification and implementation

Collaboration with industry

Administration and communication

• Driven by industrial sponsors

End-users

Technology vendors

(Management consultants)



• Pre-existing links with MIT in industrial control

• Established 2001 within the Institute for Manufacturing

   (Part of Cambridge University Engineering Department)

• Dual research /  practice role

• Staffing

2 university staff members

business director

5 senior researchers

2 support staff

3 PhD students

Cambridge UK Auto-ID Centre



Auto-ID university research centre interests

• MIT, Cambridge USA
headquarters
core infrastructure – tags, readers, savant, PML

• Cambridge, UK
 Auto-ID for control, savant/PML usage, BIS integration

• Adelaide, Australia
RFID systems and protocols

• Keio, Japan
Networking, ubiquitous computing

• Fudan, China
Fabrication of chips

• M Lab, Switzerland
PML, applications, business cases



Some of the Auto-ID Sponsors

• Gillette

• Wal-Mart

• P&G

• Unilever

• Kraft

• Philip Morris

• Nestle

• Best Buy

• Target

• Tesco

• Home Depot

• CVS

• Sun

• Philips

• Intel

• ST Micro

• Canon

• Alien

• BT

• NTT

• Metro

• Mitsui

• Pfizer

• Sara Lee

• USPS

• UPS

• DoD

• UCC/EAN

• Accenture

• IBM

• Coca-Cola

• Pepsi

• Kodak

• NCR

• SAP

• Symbol
Over 90 in total, U

S$15M raisedGillette order for 500m RFID tags

40% of retail items

Coca-Cola have 200bn items pa

P&G alone have 20bn items pa



European sponsors

End Users:

Ahold

CHEP International

EAN International

Metro

Nestle

Tesco Stores Ltd

Unilever

Asda (Wal-Mart Stores Inc)

Carrefour

Vendors:

British Telecom

Flexchip AG

GEA consulting

KSW Microtec

Philips Semiconductors

Rafsec

Siemens

ST Microelectronics

TAGSYS

IDTechEx

Cash’s



Future of the Auto-ID Centre

• Symposium in September 2003

• Research will be transferred to Auto-ID Center Inc.

Not-for-profit organisation

Wholly owned and run by UCC/EAN

Industrial membership and EPC licensing

Certification and interoperability testing

• Continued university funding for general research

• Plus special interest groups

Voluntary membership supports additional research



Auto-ID technology

building blocks

• Uniquely identifying items

EPC – Electronic Product Code

• Detecting the presence and identity of items

RFID tags & readers

• Representing item characteristics and movements

PML – Physical Markup Language

ONS – Object Name Service

• Passing the information across the network

Savant

• Interpreting and acting on the information

Control



Auto-ID technology

building blocks: 1

• Uniquely identifying items

EPC – Electronic Product Code

• Detecting the presence and identity of items

RFID tags & readers

• Representing item characteristics and movements

PML – Physical Markup Language

ONS – Object Name Service

• Passing the information across the network

Savant

• Interpreting and acting on the information

Control



Electronic Product Code: EPC

• EPC is a naming scheme for objects

Unique identifier for every object – includes serial number

Designed to be scaleable & extensible

• Decouple identity from data

Only store the EPC on an item

Additional information is held in a database and can be
accessed using the EPC as a key

• Global, open standard

UCC/EAN support



Version 8 bits

Manufacturer 28 bits
(> 268 Million)

Product 24 bits
(> 16 million)

Serial Number 36 bits
(> 68 billion)

EPC: 96-bit version



Auto-ID technology

building blocks: 2

• Uniquely identifying items

EPC – Electronic Product Code

• Detecting the presence and identity of items

RFID tags & readers

• Representing item characteristics and movements

PML – Physical Markup Language

ONS – Object Name Service

• Passing the information across the network

Savant

• Interpreting and acting on the information

Control



RFID Tags and Readers

• Tag = substrate + chip + antenna

• Reader = case + electronics + power supply + antenna



RFID Tags and Readers

• Operation

EPC stored on the tag is sent to the reader

Tag is passive – all its power comes from the reader

Uses radio waves – non line-of-sight technology

Readers are network-direct

• Performance

Readily supports the amount of data needed

Typical range is tens of cm to ten metres

Typical rate is 100-1000 tags per second

Must be inexpensive

Tags less than 5c

Reader target of US$100



RFID tag manufacture

• 5c target for next year or two

1c per process step…

• FSA, printable antennas,
capacitive coupling, roll-to-roll…

• Maybe 1-2c possible in future

• Volumes of >= 10bn tags pa

• Chicken-and-egg problem



Agile RFID reader operation

• Need to support different frequencies

• Different band modules for RF front-end

• CPLD and DSP implement as much as possible

‘software’ radio allows re-use of hardware

• Use commodity components wherever possible



Auto-ID technology

building blocks: 3

• Uniquely identifying items

EPC – Electronic Product Code

• Detecting the presence and identity of items

RFID tags & readers

• Representing item characteristics and movements

PML – Physical Markup Language

ONS – Object Name Service

• Passing the information across the network

Savant

• Interpreting and acting on the information

Control



Physical Markup Language, PML

• Language for

describing physical objects – classification and categorisation

describing events, operations etc.

<?xml version="1.0" encoding="UTF-8"?>
<BatchOrder>
<Owner>
<Role> manufacturer </Role>
<Entity> Tesco </Entity>
</Owner>
<Date label="deliverby">0</Date>

<Future>
<Config label="c1">

<Msr q="1">3</Msr>
<Price>70</Price>
<Date label="edited">1038334977000</Date>
<Part label="box" epc="0000000A1000002000000000">
<Part label="item1" epc="00000000100000A000000000"/>
<Part label="item2" epc="00000000100000B000000000"/>
<Part label="item3" epc="00000000100000D000000000"/>
</Part>

</Config>
<Present>
<Config label="c1">
<Part label="box" epc="0000000A1000002000000005">

<P t l b l "it 1" "00000000100000A000000002"/>

<?xml version="1.0"?>
<PML VERSION="0.10">
<READ EPC="00000000B000001000000002">
     <DATE LABEL="QUERY">74259682207</DATE>
</READ>
<READ EPC="00000000B000001000000001">
     <DATE LABEL="QUERY">74259682207</DATE>
     <EPC>000000000000000000000018</EPC>
</READ>
</PML>



PML Server and

Object Name Service, ONS

• PML server

network database

• ONS server

redirection service – a telephone book

based upon Domain Name Service (DNS)



Auto-ID technology

building blocks: 4

• Uniquely identifying items

EPC – Electronic Product Code

• Detecting the presence and identity of items

RFID tags & readers

• Representing item characteristics and movements

PML – Physical Markup Language

ONS – Object Name Service

• Passing the information across the network

Savant

• Interpreting and acting on the information

Control



Savant

• System building block  for data management

designed to deal with copious amounts of data

performs local filtering/processing and caching/storage

hierarchical, scalable

• Interface with enterprise business systems



Auto-ID technology

recap

…smart, scalable
networking for the
physical world



Auto-ID Centre motivation

recap

• Some way of automatic, reliable transfer and update of
information based on physical operations

• One single system for the whole supply chain



Why develop

Auto-ID based systems?

• Auto-ID data is:

Accurate

Fine-grained

Item-level

Complete

Automatic

Timely

Universal

• In supply-chain terms, this means:

Accurate knowledge of what is where

Reduced safety stock levels

Increased on-shelf availability

Faster monitoring of demand

Quicker analysis of business operation

Better traceability for recalls

Less opportunity for theft

Reduced diversion of goods

Better traceability of black/grey markets

True interoperability



Auto-ID technology

building blocks: 5

• Uniquely identifying items

EPC – Electronic Product Code

• Detecting the presence and identity of items

RFID tags & readers

• Representing item characteristics and movements

PML – Physical Markup Language

ONS – Object Name Service

• Passing the information across the network

Savant

• Interpreting and acting on the information

Control
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