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Table 2. Results of finger vein recognition algorithm research 

Resolution 
Level 

Perlin Noise 
Level 

Algorithm A1 Algorithm A2 Algorithm A3 

True 
Acceptance 

Rate, % 

False 
Rejection 
Rate, % 

False 
Acceptance 

Rate, % 

True 
Acceptance 

Rate, % 

False 
Rejection 
Rate, % 

False 
Acceptance 

Rate, % 

True 
Acceptance 

Rate, % 

False 
Rejection 
Rate, % 

False 
Acceptance 

Rate, % 

1 1 98 0 2 90 10 0 100 0 0 
1 2 91 7 2 55 40 5 100 0 0 
1 3 58 40 2 5 90 5 100 0 0 
1 4 56 44 0 0 100 0 100 0 0 
2 1 91 9 0 90 10 0 95 5 0 
2 2 84 16 0 70 25 5 95 5 0 
2 3 81 16 3 35 55 10 85 15 0 
2 4 79 21 0 5 90 5 75 15 10 
3 1 92 7 1 87 13 0 83 17 0 
3 2 91 7 2 76 18 6 82 18 0 
3 3 87 12 1 69 23 8 70 30 0 
3 4 86 14 0 62 38 0 53 35 12 
4 1 93 7 0 85 15 0 60 40 0 
4 2 95 0 5 95 5 0 60 40 0 
4 3 86 9 5 90 10 0 60 40 0 
4 4 94 5 1 95 5 0 40 40 20 

 

 
Fig. 5. True acceptance rate’s dependence on different resolution 
using different algorithms 

 
The true acceptance rate’s dependence on Perlin noise 

level, using different algorithms with resolution level 1 are 
presented in Fig. 6. As we can seem we get the most stable 
results from algorithm A3. 

 

 
Fig. 6. True acceptance rate’s dependence on Perlin noise, using 
different algorithms 

Table 3. Overall algorithm assessment 
Algorithm 

A1 A2 A3 
Resolution   

True Acceptance 3 3 2 
False Rejection 2 1 3 

False Acceptance 2 3 1 
Amount 7 7 6 

Perlin Noise   
True Acceptance 3 1 3 
False Rejection 2 1 2 

False Acceptance 3 1 2 
Amount 8 3 7 

Total 15 10 13 
 
We summarized our results in a table, assessing 

results of algorithms: 3 – good, 2 – average, 1 – poor 
(Table 3), using level 4 resolution and level 4 Perlin noise. 
It is clear that in the conditions of our experiment we get 
the best results from algorithm A1.  
As we can see from Table 3, when image resolution is 
decreasing and noise is increasing, we get the best results 
from algorithm A1 - method for fingerprint matching using 
a hybrid shape and orientation descriptor. Using primary 
image resolution and all noise levels, we get best results 
from algorithm A3. Algorithm A2 is very sensitive to noise 
and as it increases, false acceptance rate highly increases. 
 
Conclusions 

 
Biometrical access control methods are increasingly 

being used in physical security systems. Finger vein 
authentication methods appear promising for the future 
when assessing reliability and user-friendliness.  

In this study, we researched the possibilities of using 
fingerprint recognition methods for finger vein recognition.  
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Experiments showed that the method for fingerprint 
matching using a hybrid shape and orientation descriptor 
from these researched algorithms for physical access 
systems suits most. 

This method is least sensitive to finger vein image 
quality – the true acceptance rate is 98% with primary 
quality and it only drops to 56% with the worst quality. 
Such indicators satisfy practical extreme conditions. 
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In this study problems of using biometric authentication methods for physical access systems are analyzed. Possibilities for applying 
biometric authentication methods are also examined. It is suggested that fingerprint recognition methods could be applied to finger vein 
recognition. The experiment shows that method for fingerprint matching using hybrid shape and orientation descriptor finger vein 
recognition could be used in finger vein based physical access systems. Finger vein image quality has low impact for this method. Ill. 6, 
bibl. 21, tabl. 3 (in English; abstracts in English and Lithuanian). 
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sistemose tyrimas // Elektronika ir elektrotechnika. – Kaunas: Technologija, 2012. – Nr. 5(121). – P. 101–104. 

Darbe sprendžiamos biometrinių tapatumo nustatymo metodų taikymo fizinės apsaugos sistemose problemos. Išnagrinėtos 
biometrinių tapatumo nustatymo metodų taikymo galimybės. Pasiūlyta pirštų atspaudų atpažinimo metodus pritaikyti pirštų 
kraujagyslėms atpažinti. Eksperimentiškai parodyta, kad pirštų kraujagyslėms atpažinti fizinės saugos sistemose galima taikyti figūros 
konteksto ir orientacijos deskriptoriais atvaizdų atpažinimo principu veikiantį metodą. Šis metodas nelabai jautrus kraujagyslių atspaudų 
kokybei. Il. 6, bibl. 21, lent. 3 (anglų kalba; santraukos anglų ir lietuvių k.). 
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