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Introduction
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Auto-ID Labs - a global network
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Cambridge research focus

• Focus on managing ID 
information once on the 
network
– Networked RFID

• Closed-loop ID Systems:
– ID � product information 

� decisions

• RFID impact quantification
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a) Open-Loop RFID b) Closed-Loop RFID

… information is only useful where it influences a decision
Decision effectiveness = f (information quality)
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Focus on RFID impact quantification

Manufacture Retail
Usage/
Maintenance

EOL

- Routing
- Mass customisation

- Shelf replenishment - Replacement/Repair
- Predictive Maintenance

- Recovery option
- Inventory 

Focus of presentation
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Background: Networked RFID
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Standards developed to support each 
stage: EPC Network    
(www.epcglobalinc.org)

On Board
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Database Database Database Database

Date of manufacture
Parts/ materials used
(Dis)assemblyrecipe

Date of sale
Warranty details
Customisation

On-board data
Usage history
Parts replaced

Parts/materials identified
Disassembly history

Manufacture Retail Usage/Maintenance End-of-Life

ID xyz

ID xyz
“Where can I find information
about ID  xyz?”

1

2 “Were any parts replaced?”

“Paper Feeder”

Directory

3

Networked RFID: Product Lifecycle 
Information Management
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Essence of RFID: Information Quality

• Impact of networked RFID 
is in enhancing the quality 
of product information 
available

• Information quality 
dimensions
– completeness
– accuracy
– timeliness 

(ready availability)

TIMELINESS ACCURACY

COMPLETENESS

RFID

Networked
RFID

BarCode

Manual
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Background to the problem
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Problem Statement

Research Question:

What is the role of product information in product 
recovery decision-making?

Key objectives:
– Quantify the role of product information on product 

recovery decisions
– Examine how ready availability of product 

information affects product recovery decisions
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Product recovery operations

Key decision points



© 2006, all rights reserved 13

RFID-enabled Product recovery
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RFID Impact quantification in PRD
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Modelling product recovery decisions

Effectiveness of PRD � expected utility (EU) of the PRD outcome.
EU = f (Uncertainty,  Utility)

Modelling approach
• Probabilities to represent 

uncertainty
• Bayesian inference
• Decisions based on Maximum 

expected utility

Decision

Product Quality

U

D

Utility

?

Good Bad

reuse recycle

u11 u12

u21 u22

Product Data
Product Data

?

?

Good

Bad

reuse recycle

Influence diagram



© 2006, all rights reserved 16

Benefit of product information availability

• Product recovery decisions under uncertainty in product state
– Maximise expected utility

• Benefit of observing product information Ek
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Impact of ready availability

• Consider cost incurred in information access
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Case example
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Automobile recovery

On board diary (static and 
dynamic data)

remanufacturer

Tagged parts 
(residual life)

Wireless

Off board static and dynamic
data (utility model)

Recovery Option

DSS
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Clutch recovery – impact of readily available 
information

• Two decisions
– Test decision – based on readily available information

– Recovery decision 

• If tested - Based on test outcome
• If not tested – Based on quality perceived on the bases of readily available 

information

• Clutch states 
• Utilities
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Case 1 – visual inspection
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Case 2 – Lifecycle data
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Results

• Simulated decisions over 500 clutches

172202260Total Utility

1970Number of good clutches reused without testing

206138Total number of good clutches reused

068Total number of good clutches rejected

Lifecycle dataVisual Inspection
Increase in reuse

Decrease in tests
Improved effectiveness
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CONCLUSIONS

Benefits of ready information availability
• Process improvements

– Quick and possibly automated identification & 
sorting

– Error reduction

• Decision improvements
– Better estimation of residual life and value 
– Rich information leads to better decisions
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Questions?


