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6tate�of�tKe�art at tKe Beginning of tKe 7Kesis
Ŭ &ommercial and scientific systems Xse almost e[clXsively tKe palmar vieZ

Ŭ 6ome ZorN on dorsal vieZ� all otKers are ignored

Ŭ 7Kis tKesis Zants to analyse also otKer perspectives tKan tKe commonly Xsed ones

&aptXring 'evices and 'ata 6ets
Ŭ 'evelopment of tKree different captXring devices

Ŭ AcTXisition of tKree pXElicly availaEle data sets

P/86 2penVein �' Finger Vein 6canner &ontactless 6canner

P/86Vein�FV� P/86Vein�F5 P/86Vein�&/

,ntra Perspective 5ecognition Performance �,PP�

Ŭ Analysis of perspectives all aroXnd tKe finger

Ŭ &Xrrent sitXation:

– 7ypically Xsed: palmar vieZ ��r 	 ���r�
– 6ome ZorN covering tKe dorsal vieZ
– All otKer perspectives are ignored

Ŭ Best performance at palmar and dorsal region

Ŭ ,n EetZeen tKe performance is inferior

Ŭ 2pposite perspectives are independent from
eacK otKer

Ŭ 6till good enoXgK to perform recognition
((5s for different perspectives

(ffect of /ongitXdinal Finger 5otation

Ŭ 6ystematic roEXstness analysis of several fin�
ger vein recognition scKemes against longitX�
dinal rotation�

Ŭ &ross�comparison of tKe rotated perspectives
to tKe reference vieZ

Ŭ 5eference vieZ  palmar perspective

Ŭ Vein pattern Eased systems are more vXlnera�
Ele tKan more sopKisticated ones

Ŭ Best performances for 'VF5 �6,F7 Eased� and
&11 Eased metKod

Ŭ AEove ±��r a reliaEle recognition is not possi�
Ele at all

'ecline in performance �((5� dXe to finger
rotation for varioXs recognition systems

7Kis tKesis Kas Eeen fXnding from tKe (Xropean 8nionŤs +ori]on ���� researcK and innovation program Xnder grant
agreement 1o� ������ �ŨPROTECT - Pervasive and UseR Focused BiomeTrics BordEr ProjeCTŨ�� tKe FF* .,5A6 ProMect Xn�
der grant ������ �ŨAUTFingerATM - Finger-based Biometrics for Austrian ATMsŨ� and tKe AXstrian 6cience FXnd �F:F�
proMect no� P����� �ŨAdvanced Methods and Applications for Fingervein RecognitionŨ� ZKicK Zas co�fXnded Ey tKe
6al]EXrg state government�

/ongitXdinal Finger 5otation
Ŭ 0isplacement of tKe finger dXring acTXisition

Ŭ &an Ee redXced or prevented Ey tKe design of device �e�g� Ey adding sXpport strXctXres�

Ŭ 1egative inflXence can Ee redXced dXring pre�processing� featXre e[traction or comparison

/ongitXdinal finger rotation principle: a scKematic finger cross section sKoZing five veins �ElXe dots�
rotated from ���r �left� to ���r �rigKt� in ��r steps� 7Ke proMection �Eottom roZ� of tKe vein pattern
is different depending on tKe rotation angle�

5otation &orrection and &ompensation

Ŭ 6ystematic analysis to ZKicK e[tent longitXdi�
nal finger rotation can Ee compensated

Ŭ Proposal of tZo rotation compensation ap�
proacKes

– Xsing tKe NnoZn rotation angle
– Xsing predefined fi[ed angle

Ŭ &omparison to state�of�tKe�art recognition
scKemes

Results

'ecline in performance �((5� for maximum
curvature Xtili]ing different rotation correc�
tion�compensation scKemes

Knwon-Angle Approach

/eft: finger rotated ZitK ��r� 0iddle: tKe finger
rotated into tKe palmar vieZ� 5igKt �from top to
Eottom�: ��� rotated� ��� corrected� ��� corrected
and sKifted for tKe KigKest correlation to ���
original palmar pattern�

Fixed-Angle Approach

−' +'

,ntrodXcing
pseXdo�perspectives

'eviation of tKe rotated
finger to tKe palmar

vieZ ZitK an correction
angle 𝜑𝑐𝑜𝑟𝑟 = ��r

5otation 'etection in PXElicly AvailaEle FV 'ata 6ets
Ŭ Analysis of � pXElicly availaEle FV data sets

Ŭ 7Zo approacKes for rotation estimation �5(�:

�� &omparison of rotated versions against ref�
erence �0& featXres� KigKest score Zins�

�� &11�Eased estimated �trained ZitK images
from P/86Vein�F5�

Ŭ 1ot only scientific proElem

'ata 6et
AEs� 'ist� to 0ean 0a[imXm 'istance
0ean 0a[ 6td 0ean 0a[ 6td

6'80/A�+07 ���� ����� ���� ����� ����� �����
87FVP ���� ����� ���� ���� ����� ����
FV�860 ���� ����� ���� ����� ����� ����

P/86Vein�FV� ���� ���� ���� ���� ����� ����

'egree of rotation present in tKe data sets

'ata 6et 0etKod ((5 >�@ 5P, >�@
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&Kange in recognition performance after correction

0Xlti�&amera 5ecognition 6ystems

Mulit-Perspective Enrolment (MPE)

Ŭ (nrol sXEMect Xsing mXltiple perspectives

Ŭ Verification: single perspective vs all enrolled perspectives

Ŭ 0a[ score level fXsion for final resXlt

Ŭ ,nvariant to rotation as enrolment covers complete �rotational�
range of interest
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Perspective Multiplication for MPE (PM-MPE)

Ŭ &omEination of Ũfi[ed angleŨ approacK and 0P(

Ŭ Verification: single proEe sample vs all enrolment and ŨpseXdoŨ
perspectives

Ŭ 5otational distanceEetZeenenrolment cameras canEe increased
ZKile still acKieving similar recognition rates
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Combined Multi-Perspective Enrolment and
Recognition (MPER)

Ŭ 0Xltiple perspectives for enrolment and recognition

Ŭ &aptXring devices for enrolment and recognition differ

Ŭ ,mportant: Neep ma[ distance EetZeen closest enrolment and
recognition perspective
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Results

Ŭ ,nvariance to rotation can Ee acKieved ZitK:

0etKod
1XmEer of cameras involved
(nrolment 5ecognition 7otal

0P( ��r � � �
P0�0P( ��r � � �
0P(5����r�� � � �
0P(5���r�� � � �

Ŭ 8se�case dependent decision

Ŭ 6imXlation of captXring devices �P/86Vein�F5�

Ŭ 0Xlti�perspective captXring devices Kave not
Eeen EXilt so far

5ecognition performance �((5� for
mXlti�camera recognition systems

Perspective &XmXlative Finger Vein 7emplates
Ŭ (nrol sXEMect Xsing mXltiple perspectives

Ŭ &omEine perspectives to a single P&7

Ŭ Verification: single perspective vs P&7

Ŭ ,nvariant to rotation as P&7 covers complete
�rotational� range of interest

Ŭ Applied in tKe featXre space
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