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TURBINE Performance Evaluation

Two rounds of performance evaluation 

• 2009 and 2010

• In this presentation biometric performance per se 

– Performance report algorithm and system performance

– No security performance -

this will be covered by Koen Simoens in the next talk
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TURBINE

• Algorithm developers

– Morpho (France) 

– Precise Biometrics AB (Sweden)

– Philips Research Europe (The Netherlands)

– University of Twente (The Netherlands)

• Biometric performance evaluator

– Gjøvik University College (Norway)

• Security performance evaluator

– K.U.Leuven (COSIC) (Belgium)

http://www.turbine-project.eu/partners_sagem.php
http://www.turbine-project.eu/partners_pbab.php
http://www.turbine-project.eu/partners_pre.php
http://www.turbine-project.eu/partners_utw.php
http://www.turbine-project.eu/partners_guc.php
http://www.turbine-project.eu/partners_kul.php
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TURBINE Database

• GUC 100 - primary test database

• 6 scanners,

• 100 subjects, all 10 fingers, 

• 12 sessions, ~ 72000 images

• Sequestered database 

(no access granted 

to algorithm developers)
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GUC 100 Database

• 12 sessions (on separate days)

– Temperature variation (Norway 2008/09)

– Large intra-class variation

– Uncontrolled 

• No image quality control

– Controlled 

• Quality was controlled to some extend visually (e.g. by 
wetting fingers if necessary)

• Sequestered database 

– No access granted to algorithm developers

– Disjunct database provided for training

• ISO 29159 Dataset ID #56 for GUC 100
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Performance Metrics 

• According to ISO/IEC 19795-1

• Algorithm performance

– FMR vs. FNMR

• System performance

– FAR vs. FRR

• Metrics

– FAR = FMR*(1-FTA)

– FRR = FNMR*(1-FTA) + FTA

– FTA = FTC + FTX*(1-FTC)
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imagesencodednotof
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Performance Reporting

• Performance in terms of 

– DET curves

– EER and FRR@FAR0.1% 

– result = f (algorithm, sensor, data subjects, environment)

• Target performance:

– FRR of 1% at FAR of 0.1%
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Performance report

• Minutiae level

– Without considering image quality

– With image quality (NFIQ > 3 counted in FTC)

• Pseudonymous Identifier (PI) level

– Intensive computations

– Less points in DET curves
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Minutiae level:
Benchmarking of Sensors using COTS Neurotechnology 

without considering image quality

Algorithm performance System performance
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Algorithm performance System performance

Minutiae level:
Benchmarking of Sensors using COTS Neurotechnology 

with considering image quality (NFIQ<3 is FTC)
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PI level: Protection vs. Performance

FMR %
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2nd Round Testing

• Minutiae algorithms

• PBAISO2 (extractor and comparator)

• PBAEXT2 (extractor and comparator)

• MPHEXT2 (extractor only)

• PI algorithms

• MPHPI2b (software only)

• MPHPI2a: (On-Card-Comparison alias match on card)

• PREPI2: (software only)

• GUCPI2: (software only) 

• More than 200 test scenarios in total
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Algorithms in 2nd Round 

• Publications in TURBINE
• http://www.turbine-project.org/publications_2010.php

http://www.turbine-project.org/publications_2010.php
http://www.turbine-project.org/publications_2010.php
http://www.turbine-project.org/publications_2010.php
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Fusion in 2nd Round Testing

• Multi-scanner

• Multi-sample

• Multi-instance

• Multi-sample-instance

• Multi-sample-instance-algorithm
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Improvement from round #1 to #2

• Reflecting research 

from 06’2009 

to 06’2010

• Multi-sample 

Enrolment
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Best Biometric Performance 

Algo-

rithm

Test parameter Best performance

MTE1 Image quality & single sample enrolment FNMR=  0.57%  @  FMR=0.1%

PI1 No image quality & single sample enrolment FNMR=31.28% @ FMR=0.07%

PI2 No image quality & single sample enrolment FNMR=31.30% @ FMR=0.02%

PI2 Image quality & multisample enrolment FNMR= 8.96% @ FMR=0.14%

PI3 No image quality & single sample enrolment FNMR=12.30% @ FMR=0.1%

PI3 Image quality & multisample enrolment FNMR= 3.89% @ FMR=0.1%

PI1+

PI2+

PI3

Three layer fusion at decision level:

multi-sample-instance-algorithm

FNMR= 0.60% @ FMR= 0.1%
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Performance evaluation: from benchmarks to airport deployment
The field trial at Thessaloniki International Airport 

Olympic Airways Cargo

• Demonstrator in a real-life environment: 

• Application 1: 
Staff Member Access to Security Zones

• Application 2: 
Staff Member Access to Cargo Runway

• The functionalities examined included :

• Enrolment and verification

• Duplicate enrolment checks, 
e.g. a subject can not enroll multiple times

• Revocation and re-enrolment, 
e.g. a subject revokes a pseudo-identifier
and requests a new enrolment 
to the same service.

• Watch lists
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Summary and Conclusion 

• PI level verification provides gain 

with respect to privacy

• We observe some degradation of 

the biometric performance 

• Security analysis must also be taken into 

account in order to select good algorithms

– See next presentation by Koen Simoens

– In the future: ranking of algorithms

• Operational evaluation validates 

performance and throughput

– See tomorrows presentation by Odysseas Spyroglou 
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Questions and Answers


