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Introduction
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Auto-ID Labs - a global network
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Cambridge research focus
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... Information is only useful where it influences a decision

Decision effectiveness = f (information quality)
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Focus on RFID impact quantification
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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) Local Remote
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Networked RFID: Product Lifecycle
Information Management

@D ID N :

“Where can IX%i/rZ1d information [ Drectory ]
\‘ . about ID xyz?’

)

Dxyz

@ “Were any parts replaced?’

© e
| Database | lﬁabasefj | Database | [C;nrabasefj
Cete of manufacture Dete of sale On-board data Parts/materials identified
Parts/ materials used Warranty details Usage history Disassembly history
(Dis)assembly redpe Qustomisation Parts replaced
Retall Usage/ Maintenance End-of-Life
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Essence of RFID: Information Quality

e Impact of networked RFID
IS In enhancing the quality

of product information -
available TIMELINESS ACCURACY

* Information quality
dimensions Manual -
— completeness
— accuracy
— timeliness
(ready availability)

RFID

Networked
RFID

COMPLETENESS

)
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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
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Key decision points
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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 Maximu
expected utility

Product Data

Product Quality

| Good | Bad |

Influence diagram

reuse recycle

Decision
5 0

Product Data _

Utility

reuse re9£/cle

Good

Up /u12

Uy/ Uy,
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Benefit of product information availabllity

* Product recovery decisions under uncertainty in product state

— Maximise expected utility .
utilities

Best decision

Product states
\@ ()x ( ) Recovery options

« Benefit of observing product information E,

<>:@ @)-

Observed parameter value Revised belief
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Impact of ready availability

e Consider cost incurred in information access

()= ) e

Cost of information access

U
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Case example
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Automoblile recovery

On board diary (static and
/ dynamic data)

Recovery Option

Wireless

\

Tagged parts
(residual life)

Off board static and dynamic
data (utility model)
remanufacturer
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Clutch recovery — impact of readily available
iInformation

e Two decisions

— Test decision — based on readily available information

={  }={ }
— Recovery decision
={  }={ }
» |f tested - Based on test outcome

» If not tested — Based on quality perceived on the bases of readily available
information

« Clutchstates ={ }={ }={ }
e Utilities
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Case 1 — visual inspection

Uilities

e >(_Testresult >r---7/~---
(7 \%\ qotion

dutch condition

Msual ( ) =
Inspection result
(=)
= 1=t}
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Case 2 — Lifecycle data

Uilities

)
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Results

 Simulated decisions over 500 clutches

Increase in reuse

\ Visual Inspection Lifecycle data

Y

Total number of good clutches rejected \@ 0
Total number of good clutches reused 138 206

Number of good clutches reused without testing 0

Total Utility 2260 17220 \

Decrease in tests

Improved effectiveness

)
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CONCLUSIONS

Benefits of ready information availability
e Process improvements

e Decision improvements

)
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Questions?
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