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… October 1966
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… research in friction ridge
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… standards for friction ridge 

Another key landmark in our work occurred in 1986 with the 
introduction of the ANSI/NIST Standard for the exchange of 

fingerprint information between systems.
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… evaluations 

5

Release of 

public 
datasets

Face

Video

FPVTE

Finger Latent

MINUTIA EXCHANGE

Finger

automation
better 

metrics
improved 

design
resourcesdata



Latent fingerprint matching accuracy

Poor Ridge Clarity Partial Ridge Area Complex Background

AFIS Performance (Rank-1 accuracy)
– Plain: 98.5%
– Latent: 67.2%  (70.2% with image + markup)

C. Watson, G. Fiumara, E. Tabassi, S. L. Cheng, P. Flanagan, W. Salamon. Fingerprint Vendor Technology Evaluation,  NISTIR, 8034, 2012.
* M. Indovina, V. Dvornychenko, R. Hicklin, and G. Kiebuzinski. ELFT-EFS Evaluation of Latent Fingerprint Technologies: Extended Feature Sets,  NISTIR, 2012.

6



7



Latent image quality

Latent Fingerprint Value Prediction: Crowd-based Learning, 
IEEE Transactions on Information Forensics and Security 

Volume: PP Issue: 99, September 2017
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Open source latent recognition algorithm

The “lights-out” capability for latent search is one of the major objectives of FBI’s Next 
Generation Identification program (Next Generation Identification, 2016). 

It is also a priority in the NRC (2009) and PCAST (2016) reports.
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Open source latent recognition algorithm 
Technical approach

• 500 ppi – MSU + IARPA project. NIST will evaluate the algorithm.

• 1000 ppi – Deep learning based approach

K. Cao and A. K. Jain, "Automated Latent Fingerprint Recognition",
IEEE Transactions on Pattern Analysis and Machine Intelligence, 2018. 
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The Making of NIST Special Database 302: Greg Fiumara
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» Examining discriminating value of the various ridge formations and 

clusters of ridge formations 

－Close non-matches

－Rarity of features

» Measuring information content 

− Sufficiency for individualization or exclusion

− Uncertainty of individualization or exclusion

» Population statistics

− provide examiners with a more robust understanding of the 

prevalence of different ridge flows and crease patterns

◇ Large scale Latent evaluation

◇ Presentation attack detection
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The Making of NIST Special Database 302
Greg Fiumara
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The confidence interval for the likelihood ratio 
with application to biometrics data
Larry Tang



Towards objective methods

A framework to understand, analyze and quantify errors and 
uncertainty in friction ridge forensic determination. 
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