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Sources: www.expandedramblings.com, www.emarketer.com 

Å1.75B smartphone users in 2014 

Å880B digital photos will be taken in 2014 

Era of big visual data 



Tag suggestions 

No automatic face recognition service in EU countries 



Facerec main objective 

Find a representation & similarity measure such that: 

 

Å Intra-subject similarity is high 

 

Å Inter-subject similarity is low 
 



1964 

Bledsoe 

Face  

Recognition 

1973 

Kanadeôs 

Thesis 

1991 

Turk & 

Pentland 

Eigenfaces 

 

1997 

Belhumeur  

Fisherfaces 

 

1999 

Blanz & Vetter 

Morphable  

faces 

1999 

Wiskott 

EBGM 

2001 

Viola & 

Jones 

Boosting 

2006 

Ahonen LBP 

Milestones in face recognition 

Slightly modified version of Anil Jainôs timeline 



NIST FRVTôs best-performerôs on: 

 

1. Verification: FRR=0.3% at FAR=0.1% 

2. Identification: with 1.6 million identities: 95.9% 

3. Identification: on LFW with 4,249 identities: 56.7%   
 

 

Ą Answer: No. 
 

 

Å L. Best-Rowden, H. Han, C. Otto, B. Klare, and A. K. Jain. Unconstrained face recognition: Identifying 

a person of interest from a media collection. IEEE Trans. Information Forensics and Security, 2014. 

Problem solved? 



property  constrained  unconstrained  

resolution about  2000x2000 50x50 

viewpoint  fully frontal rotated, loose 

illumination  controlled arbitrary 

occlusion  disallowed allowed 

FRVT 

CONSTRAINED UNCONSTRAINED 

Labeled Faces in the Wild  

Constrained vs. unconstrained 



Challenges in unconstrained face recognition 
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Gallery  

1.Pose 

 

2. Illumination 

 

 

3.Expression 

 

4.Aging 

 

 

5.Occlusion 

 



A case study 

ÅGallery images: 1 million mug-shot + 6 web images 

ÅProbe images: 5 faces 

ÅRanking results 
ïw/o or with demographic filtering  

 

A case study of automated face recognition: the Boston Marathon bombing suspects, J. 

C. Klontz and A.K. Jain, IEEE Computer, 2013 

Probe faces:  



Unconstrained Face Recognition Era: 
The Labeled Faces in the Wild (LFW) 

13,233 photos of 5,749 celebrities 

celebrities  

Labeled faces in the wild: A database for studying face recognition in unconstrained environments, Huang, Jain, Learned-

Miller, ECCVW, 2008 



Face verification (1:1) 

= 

!=  



Human-level performance 

ÅUser study on Mechanical Turk  
ï10 different workers per face pair 

ï Average human performance 

ï Original images,  tight crops, inverse crops 

 

Attribute and simile classifiers for face verification, Kumar, et al., ICCV 2009 

ñThese results suggest that automatic 

face veriýcation algorithms should not 

use regions outside of the face, as they 

could artiýcially boost accuracy in a 

manner not applicable on real data.ò 
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Å Labeled faces in the wild: A database for studying face recognition in unconstrained 

environments, ECCVW, 2008. 

Å Attribute and simile classifiers for face verification, ICCV 2009. 

Å Multiple one-shots for utilizing class label information, BMVC 2009. 

Å Large scale strongly supervised ensemble metric learning, with applications to face 

verification and retrieval, NEC Labs TR, 2012. 

× Learning hierarchical representations for face verification with convolutional deep belief 

networks, CVPR, 2012. 

Å Bayesian face revisited: A joint formulation, ECCV 2012.  

Å Tom-vs-pete classifiers and identity preserving alignment for face verification, BMVC 2012. 

Å Blessing of dimensionality: High-dimensional feature and its efficient compression for face 

verification, CVPR 2013. 

Å Probabilistic elastic matching for pose variant face verification, CVPR 2013.  

Å Fusing robust face region descriptors via multiple metric learning for face recognition in the 

wild, CVPR 2013. 

Å Fisher vector faces in the wild, BMVC 2013. 

Å A practical transfer learning algorithm for face verification, ICCV 2013. 

× Hybrid deep learning for computing face similarities, ICCV 2013. 

× Employed deep learning models for face verification on LFW. 

Please check http://vis-www.cs.umass.edu/lfw/ for the latest updates. 

LFW: Progress over the recent 7 years 

http://vis-www.cs.umass.edu/lfw/
http://vis-www.cs.umass.edu/lfw/
http://vis-www.cs.umass.edu/lfw/


LFW: Progress over the recent 7 years 

Labeled Faces in the Wild: A Database for Studying Face Recognition in Unconstrained Environments (results page), 

Gary B. Huang, Manu Ramesh, Tamara Berg and Erik Learned-Miller. 
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High-dim LBP 
ÅAccurate (27) dense facial landmarks 

ÅConcatenate multi-scale descriptors 
ï ~100K-dim LBP, SIFT, Garbor, etc. 

ÅTransfer learning: Joint Bayesian 
 

 

 

ÅWDRef dataset 
ï 99,773 images of 2,995 individuals 

ï 95.17% => 96.33% on LFW (unrestricted protocol) 

 Face alignment by explicit shape regression, Cao, et al., CVPR 2012 

Bayesian face revisited: A joint formulation, Chen, et al., ECCV 2012 

Blessing of dimensionality: High-dimensional feature and its efficient compression for 

face verification, Chen, et al., CVPR 2013 

A practical transfer learning algorithm for face verification, Cao, et al., ICCV 2013 

Likelihood ratio test: 

 

 

 

EM update of the between/within class covariance 

 

 



Hybrid deep learning 

Å12X5 Siamese ConvNets X8 + RBM classification 

 

Hybrid deep learning for computing face similarities, Sun, Wang, Tang, ICCV 2013. 

CelebFaces dataset 
 87,628 images of 5,436 individuals 

12 face regions 

 

 

 

8 pairs of inputs 

 

 

 


