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An auto encoder is trained to reconstruct its input through a 
series of compression and de -compression operations. During 

these series of operations, it learns a compact representation of 
the input data, without the need of labeled data..

Finger vein patterns are below the skin and can not be seen 
under visible light. So, they do not leave a trace, and it is difficult 

to alter or copy them, which adds to a biometric recognition 
system an additional security. 

Introduction

Figure1: Finger vein recognition 

Figure2: Auto encoder 

Finger vein patterns have low contrast with the finger 
background, and due to their sparsity, they are dominated by 

global  finger structures during training[4]. 

A solution to this problem is increasing the contribution of veins 
by extracting small vein patches. Further more,  normalizing 

those small patches to zero mean and unit length improves the 
contrast. 

Patch -based Finger Vein Recognition

The patch based method is sensitive to alignment errors. 
Therefore, these errors should be corrected before 

comparison. 

A sliding window approach is utilized in correcting the 
horizontal alignment between image pairs.

On the vertical axis, a simple structural similarity metric 
is used to find the correct alignment. 

Alignment is the Key
Due to the sparsity of the vein patterns, not all of 
the extracted patches involve vein information. This 
case is likely to increase false acceptance. 

A one -class SVM classifier is trained to remove non -
informative patch -pairs based on an assumption 
that in an imposter pair, non -informative patch -pairs 
are likely to have high similarity scores. 

Are all patches informative?
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* Log-likelihood ratio c lassfier

Figure4: Patch extraction and normalisation

Figure5: Reconstruction comparison (a) Image level, (b) Patch level

Figure8: image pair similarity histogram

Figure6: Horizontal alignment

Figure7: Patch pair selection

E valuation is d one on U TFVP  d ataset[3]  by using 64 p ixels 
p atc h es. Cosine sim ilarity is used  to m easure th e 

sim ilarity b etw een p atc h  p airs. Im age p air sim ilarity is th e 
average sim ilarity of th e rem aining p atc h  p airs. 

AUC EER(%)
Image-based 
Recognition[4]

0.968 6.74*

Patch-based Recognition 0.998 0.83

B oth  th e im age p air sim ilarity and  th e recognition 
p erform ance exp ressed  in  E E R  ind icates th e p otential of 

th e p atc h -b ased  ap p roac h . 

R esults

Table 1: Performance comparison of image and patch-based approaches

Alth ough  th e p erform ance of th e p atc h-b ased  ap p roac h  is 
b eh ind  th e state-of-th e-art, th e sim p lic ity of it com p ared  to 
literature[1] ,[2] , and  th e recognition p erform ance exp ressed  
in  E E R  b elow  1%  ind icate th e p otential of th e p atc h -b ased  

ap p roac h  finger vein recognition. 

B ecause of th e sim p le vein p atc h  reconstruc tion and  
com p arison sc h em e, th e p atc h-b ased  auto encod er 

ap p roac h  h old s a  great p otential for c ross-d atab ase finger 
vein recognition. 

Conc lusion &
Future W ork

Ground -truth  lab els are h ard  to realise for large 
finger vein d atasets. An unsup ervised  learning 

ap p roac h , suc h  as Auto E ncod er, could  com e in  
h and y in  th is case.

Auto encod ers  are good  at cap turing glob al struc tures of a  
finger vein im age suc h  as joint sh ap es and  illum ination 

p atterns, yet, vein  p atterns are not reconstruc ted  w ell by 
th e autoencod er[4] .

C h allenges
Auto E ncod ers vs. Finger Veins

Figure3: Finger vein  reconstruc tion w ith  an auto encod er 
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