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What is biometric system?
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Genuine and impostor scores
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Biometric system performance –
classic approach

• Single threshold

• All available values

• Users are equiprobable



Biometric system performance –
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Receiver Operating Characteristic



Biometric system performance –
classic approach
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Biometric menagerie - related works

• G. Doddington et al., 1998

• Users with high I-scores or low G-scores exist
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Biometric menagerie - related works
N. Yager, T. Dunstone, 2007, 2010

Image from N. Yager and T. Dunstone. 2010. The Biometric Menagerie. IEEE Transactions 
on Pattern Analysis and Machine Intelligence 32, 2 (2010), 220–230. DOI: 
http://dx.doi.org/10.1109/tpami.2008.291 



Biometric menagerie - related works

• H. Zheng at al. 2015

• A database with EER=0%

• Both Doddington and Yager-Dunstone
menageries  found

• High I-scores and low G-score do not 
necessarily result in errors



Proposed approach
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Proposed approach

𝐾𝑖 =
𝑀 𝐺𝑖
𝑀 𝐼𝑖

 

𝐾𝑖 ≥ 𝑇𝑙 → 𝑖 − 𝑙𝑖𝑜𝑛
𝐾𝑖 ≤ 𝑇𝑚 → 𝑖 −𝑚𝑜𝑛𝑘𝑒𝑦
𝑇𝑚 < 𝐾𝑖 < 𝑇𝑙 → 𝑖 − 𝑠𝑤𝑎𝑛

𝑇𝑙 = tg
2𝜋

5
𝑇𝑚 = tg

3𝜋

10

𝑆𝑖 = sgn max(𝐼𝑖) − min(𝐺𝑖)

 
𝑆𝑖 < 0 → 𝑖 − 𝑤ℎ𝑖𝑡𝑒 𝑠𝑤𝑎𝑛
𝑆𝑖 ≥ 0 → 𝑖 − 𝑏𝑙𝑎𝑐𝑘 𝑠𝑤𝑎𝑛
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How to use it?

Biometric DB

Menagerie 
classifier

Feature 
extractor

Scanner



Conclusions

• It works 

– Users can be reliably separated into bins

– Generic framework

• 𝐾𝑖 needs to be adjusted – WIP

• Stanislav.Sartasov@gmail.com


