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Outline

• The National EPC Network Demonstrator 
Project (NDP)

• The National Demonstrator Project 
Business Information Integration

• The implications to full integration with 
business processes in industry

• The future of RFID technology in Australia
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The National EPC Network 
Demonstrator Project (NDP)

• Funded by Department of 
Communication, Information 
Technology and the Arts 
(DCITA) under the 
Information Technology 
OnLine (ITOL) program

• Explore the tracking ability of the EPC Network (one 
that complied with international standards) in the 
movement of goods and assets in a supply chain with 
multiple trading partners

• Demonstrate that information transferred within the 
EPC Network is secure
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Partners
• GS1 Australia

• Metcash
• Visy Industries

• Linfox
• Chep

• Capilano Honey
• VeriSign

• CSIRO
• Procter & Gamble
• Gillette
• Australian Food & 

Grocery Council
• Nugan Estates
• Sun Microsystems
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Background
• Some partners have individually tried EPC technology 

elsewhere
• Some partners are limited by available resources to 

do their own trials
• Partners have real trading transactions among 

themselves
• The project is a pilot and should not affect normal 

day-to-day business
• No partner has knowledge on how a true EPC 

network can be implemented across multiple trading 
partners

• Duration – July 2005 to June 2006
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Product Flow

Chep

Visy

P & G 
Linfox

Gillette

Linfox

Metcash DC

Pallet (Asset)

Carton

Unit load (Shipment)
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Equipment
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Products
Product Quantity

CHEP Pallet 250

Gillette Mach 3 Turbo crt 4's    400

Duracell C/T AA4's     2100

Unit Load Tag (Shipment tag) 20

P&G PANTENE SMOOTH & SLEEK SHMP 400ML 2000

PANTENE SMOOTH & SLEEK COND 400ML 2750

PANTENE COLOR REVIVAL SHAMP 400ML  2250

PANTENE COLOR REVIVAL COND 400ML  2750

METAMUCIL SMOOTH ORANGE 283GM 1750

FREBREZE EXTRA STRENGTH 400ml 2000

Unit Load Tag (Shipment tag) 200

Visy Unit Load Tag (Shipment tag) 50
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Tagged Items

Label on product

Tagged pallet

Shipment label
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Tagging 
strategy
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Dock Door

Antenna

Antenna
Antenna

Antenna
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Smart Shelf

Normal pallet

Antenna EPC label 
on products

Coloured tagged 
pallet
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Full EPC Network Implementation
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Middleware
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Network Configuration

ReaderDock 
door 
portal

Reader

Information 
Server

Router

Wireless 
hub

Wireless 
hub

Storage 
rack Internet

Laptop (for 
reader EPCIS
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Use Cases

• Gillette
– Apply tags to cartons
– Pack pallet for internal 

orders
– Transfer pallet to storage
– Pack pallet for customer 

order
– Wrap customer pallet
– Ship pallet to customer
– Receive flat cartons
– Return empty pallets back 

to Chep
– Receive pallets from Chep

• P&G
– Receive empty pallets from Chep
– Pack pallet for customer order

• Metcash
– Dock door receiving goods
– Shelf storage

• Chep
– Ship pallets to customer
– Receive pallets from customer

• Visy
– Receive pallets from customer
– Ship flat cartons to customer
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The Mobile Reading Station
• To enable the pick face process

• Attenuated antenna to read at 
short distance

• Mobile – use anywhere in 
the distribution centre

• Laptop for user interface
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100% Read Enabled By Process
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Pick Face Process
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Verification and wrapping
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Global Server
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Product information
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Data Captured Are Useful
EPCs in the 

purchase order

Non reads are 
reconciled 

through EPC 
system

Summary of 
analysis on 

the 
detection of 

EPC

Track and 
trace 

purchase 
orders

Detected at 
Metcash
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Change Of Ownership Proven

EPC being 
queried

EPC in Chep 
depot

Time of query

Time 
between two 
observations

EPC arriving 
at Visy

EPC in 
Gillette pack 

centre
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Gillette Site Map
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Understanding Conflicts With Existing 
Installations

Metcash site RF spectrum

Gillette site RF spectrum
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Server and 
router

Dock door for 
demonstrator

Smart shelves

Metcash Site Map
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Cross Talks
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Occupational Health and Safety
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SAR Measurements
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Measuring RF power
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Data Shared Among Supply 
Chain Partners

• Individual companies decide what to share
• Via the Visualisation Portal
• Information shared is secured
• Transparency throughout supply chain

• Close to real time information flow
• Information repository allow future analysis

RMIT University Slide 33

What Are The Benefits?
A.Out of stocks

B.Inventory
C.Visibility

D.Track and Trace
E.Efficient 

Processes
F. Stocktaking/ 

identification

G.Damage

H.Optimisation/ 
planning

I. Recall/Obsolete 
goods

J. Reduced Data 
Entry and 
labelling

K.Product 
deterioration (e.g. 
shrinkage)

L. Theft
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A. Out of stocks
B. Inventory
C. Visibility
D. Track and Trace
E. Efficient Processes
F. Stocktaking/ identification
G. Damage

Where Are The Benefits?

Chep

Visy

P & G

Gillette

Linfox

Metcash DC
A, B, C, D, F, 
G, H, K, L

A, D, E, G, 
H, I, J, K

A, B, C, D, E, 
F, G, H, I, J, L

A, B, C, D, F, 
G, H, I, J, L

C, D, E, 
G, H, J, L

A, B, C, D, F, 
G, H, I, J, L

H. Optimisation/ planning
I. Recall/Obsolete goods
J. Reduced Data Entry and 

labelling
K. Product deterioration (e.g. 

shrinkage)
L. Theft
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Benefits Sharing

Your benefits from your RFID 
Partner benefits from your RFID

Benefit areas (eg less 
stock outs)

Estimate of your total 
benefit

Estimate of your total 
costs

Statement of what you 
need to go ‘All in’
Including partner 

contribution

Benefit areas (eg less 
stock outs)

Your benefits from your RFID 
Partner benefits from your RFID

Estimate of your total 
benefit

Estimate of your total 
costs

Statement of what you 
need to go ‘All in’
Including partner 

contribution
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The Report 
Launched in 

Impetus 2006
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National Demonstrator Project 
Business Information Integration

• Continued support from DCITA under ITOL
• Nov, 2006 to June, 2007
• Objectives

– To achieve paperless, fully automated, electronic proof 
of delivery for day-to-day business transactions.

– To investigate the integration requirements of EPC data 
with real business information from existing enterprise 
information management systems.

– To develop pathways of 
EPCglobal standards 
implementation and explore 
the potential of 
commercialising these 
pathways for general 
industry use.
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The Consortium
• Partners

– RMIT University
– GS1 Australia
– Chep
– Masterfoods
– Westgate Logistics
– Procter and Gamble
– Linfox
– Retriever 

Communications
– Telstra
– Capilano Honey

• Added Partners
– NEC
– Acco Australia
– Franklins

• Generous support 
from suppliers 
including Symbol, 
(now Motorola), 
Intermec, Alien 
Technology
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Gen2 Hardware
• A mix of brands

– Symbol (later merged 
with Motorola)

– Alien Technology
– Intermec
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Tags
• Impinj tags

– Tuned to wooden 
backing

– With large, visible 
barcode and 
numbered label
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Single sided antennae configuration
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The stack of pallets
 

4 Symbol 
antennae 
on the pole 
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Tag alignment
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Tagging 
Strategy

at 
Westgate 
Logistics
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Telstra network
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Wireless broadband at CHEP

IP 192.168.0.1 

Test PC/laptop 
(optional) 
192.168.0.104 

Router 

Reader  
192.168.0.103 

CISCO router 
192.168.0.100 
192.168.0.101 
192.168.0.102 

Iburst 
wireless 
modem 

Reading 
post 

Fixed IP 
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The sites
Site location Function Reader allocated

Erskine Park, 
NSW

Despatching pallets to ACCO Australia 
(Arndell Park) and receiving de-hired pallets 
from Westgate Logistics (Yennora)

Symbol XR400

Arndell Park, 
NSW

Receiving pallets from CHEP (Erskine Park) Symbol XR400

Yennora, NSW De-hiring and despatching pallets to CHEP 
(Erskine Park)

Symbol XR400

Derrimut, VIC Despatching pallets to Masterfoods (Ballarat) 
and P&G (Scoresby) – replaced by Mulgrave 
later in the project

Intermec IF5

Mulgrave, VIC Despatching pallets to Masterfoods (Ballarat) 
and P&G (Scoresby)

Intermec IF5

Scoresby, VIC Receiving pallets from CHEP (Derrimut) and 
later from NEC (Mulgrave)

Alien 9800

Ballarat, VIC Receiving pallets from CHEP (Derrimut) and 
later from NEC (Mulgrave)

Symbol MC9000G 
hand held RMIT University Slide 48

ACCO Australia 
processes

• Pallets 
receiving

• Fixed 
reader out 
in the yard

• NEMA 
enclosure

• Wireless 
connection 
to read point
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Westgate 
Logistics / 
Franklin 

processes
• Return path –

dehire
• Condition of 

pallets varies
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Masterfoods 
processes

• Pallets 
receiving

• Handheld and 
batch data 
uploading

• New pallets
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P&G / 
Linfox 

processes
• Pallets 

receiving
• Alien reader

• Experienced 
personnel
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Some initial problems

• Reading parameters optimised for one site 
do not work in another.

• Incompatibility of readers
– For example, the Alien reader addressed the 

antennae as 0, 1, 2 and 3 while the software 
assumed the antennae were addressed as 1, 
2, 3 and 4.

• Handheld reader was not powerful enough
– Read range was 40 cm for an old device and 

improved to about 2 m with a newer version.
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Polarisation

Change to
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Wireless Broadband at ACCO –
Initial Plan

Bridge Access Point 
192.168.0.227 

Wireless Router 
192.168.0.2 

Test PC/laptop 
(optional) 
192.168.0.3 

Internet port NOT 
CONNECTED 

Wireless hub 

Router 

Reader  
192.168.0.101 CISCO router 

192.168.0.102 
192.168.0.103 
192.168.0.104 

 

Telstra Next G 
wireless modem 

USB link from 
modem to PC 

Reading 
post in 
yard 

Internet Connection 
Sharing Host PC 
192.168.0.1 
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Fixed IP with ADSL at ACCO

Bridge Access Point 
192.168.0.227 

Wireless hub 

Reader  
192.168.0.101 

Test PC/laptop 
(optional) 
192.168.0.3 

Router 

CISCO router 
192.168.0.102 
192.168.0.103 
192.168.0.104 

SpeedTouch 530 
ADSL modem 

Internet address assigned by Telstra 

ADSL line 

IP address of router 
192.168.0.1 

 

Reading 
post in 
yard 
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Some statistics

Stack Planned Actual
Read 
Rate Seconds

1 20 20 100% 5

2 20 19 95% 7

3 20 20 100% 5

4 20 20 100% 6

5 20 20 100% 5

6 20 18 90% 7

7 20 20 100% 5

8 20 18 90% 6

9 20 19 95% 6

10 20 19 95% 6

11 20 20 100% 7

12 20 20 100% 6

13 20 20 100% 6

14 20 19 95% 6

15 20 17 85% 7

Total/aver
age 300 289 96% 6

Stack Planned Actual
Read 
Rate Seconds

1 20 18 90% 8

2 20 18 90% 7

3 20 19 95% 5

4 20 20 100% 5

5 20 20 100% 5

6 20 20 100% 6

7 20 20 100% 6

8 20 20 100% 4

9 20 18 90% 6

10 20 19 95% 6

11 20 20 100% 7

12 20 20 100% 6

13 20 16 80% 6

14 20 19 95% 6

15 20 18 90% 5

Total/ave
rage 300 285 95% 6

Westgate Logistics Yennora CHEP receiving dock, Erskine Park
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NDP Extension portal entry
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Read events log
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History of tags
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The Report 
Launched in 

SMART 2007
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Implication to full business 
integration - KPIs

• Delivery accuracy
– Usually equate to read rate but there are other factors

• Inventory accuracy
– Depends on delivery and receiving performance

• Cost of data entry
– Includes card/docket printing, handling receipts, printing 

facilities, filing/indexing and storage
• Process efficiency

– Overall performance assessment in terms of data entry effort, 
identifying errors, data verification

• Process productivity
– Relative measurements between 2 states in time in overall 

percentage terms
• Cost reduction

– Relative measurements between 2 states in physical terms
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Commercialisation Plan
• End to end EPC network service

– Includes EPC registration, ONS, EPC-IS 
services

– OPEX rather than CAPEX

• Business function integration
– SSCC

– ASN
– ePOD

– Invoices
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Reflections
• Integration case for FMCG tracking only.  Can 

the same process be used for other 
applications?

• Read rate is never perfect.  What can we do in 
the process to mitigate data problem?

• How can the best (optimal) hardware 
configuration be found for a particular scenario 
quickly?

• Data integrity and adequacy concern compared 
to traditional EDI data set.  Is the EPC data set 
used in the NDPs sufficient?
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For large enterprises
• Management buy-in
• RFID should be part of the normal process.  Special 

measures cost money.
– Special EPC order
– Special dock door
– Special packing procedure
– Specially trained personnel

• Make advantage of the EPC information
– Real time
– Individuality
– Pervasive

• Trust in the collaboration relationship
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For SMEs
• Each organisation is unique and hence the cost-benefit 

analysis will require sufficient expertise support to 
provide an accurate estimate of the resources 
implications and the change of processes.

• It is impossible for companies to gain the level of 
knowledge on the technology without being part of a 
project.

• SMEs don’t have the resources to invest in learning how 
EPC network should be installed.

• How can “we” encourage active participation of SMEs so 
that they can watch the “big guys” closely?
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Future of RFID in Australia
• Need more RFID participation

• Gap between expectation and technology level 
in industry

• Network configuration is still too rigid
• Application of tags to items – where is the 

balanced tagging point?

• Plug and play system setup
– Expertise
– Standardisation
– Commercial-off-the-shelf systems
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Thank you

Professor John Mo
Manufacturing and Materials Engineering
Building 251, Bundoora East Campus, Bundoora, VIC 3 083
Contact: 03 9925 6279 or john.mo@csiro.au


