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A Study on Touchless Finger Vein Recognition
Robust to the Alignment and Rotation of Finger

Young Kyoon Jang' - Byung Jun Kang™ - Kang Ryoung Park™

ABSTRACT

With increases in recent security requirements, biometric technology such as fingerprints, faces and iris recognitions have been widely
used in many applications including door access control, personal authentication for computers, internet banking, automatic teller machines
and border-crossing controls. Finger vein recognition uses the unique patterns of finger veins in order to identify individuals at a high
level of accuracy. This paper proposes new device and methods for touchless finger vein recognition.

This research presents the following five advantages compared to previous works. First, by using a minimal guiding structure for the
finger tip, side and the back of finger, we were able to obtain touchless finger vein images without causing much inconvenience to user.
Second, by using a hot mirror, which was slanted at the angle of 45 degrees in front of the camera, we were able to reduce the depth of
the capturing device. Consequently, it would be possible to use the device in many applications having size limitations such as mobile
phones. Third, we used the holistic texture information of the finger veins based on a LBP (Local Binary Pattern) without needing to
extract accurate finger vein regions. By using this method, we were able to reduce the effect of non—uniform illumination including shaded
and highly saturated areas. Fourth, we enhanced recognition performance by excluding non-finger vein regions. Fifth, when matching the
extracted finger vein code with the enrolled one, by using the bit-shift in both the horizontal and vertical directions, we could reduce the
authentic variations caused by the translation and rotation of finger. Experimental results showed that the EER (Equal Error Rate) was
0.07423% and the total processing time was 91.4ms.

Key Words : Biometrics, touchless finger vein recognition
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Zroll thefj Al AEstA . Miural4le]l A2l A7 84.3msS AA 2 2P AH(shading) 9 Folyt F3H(saturation) B O 2
oy AlekstE W 914 mso AYAE Holx gt HE 9GS B2 FEve A 4 F 4
71Ed 2= olF WA duES AMESHA ¥ve WL Al A AdFoRE 224400 A AFT FrE HE A
© 9A &7t AW 9S8 HEE AAHE FYsA ¥ FEE o] &3 Q14 A TS AFsArt & Ao
7] Witel 71& WR4lETh w2 A Ertet g Q1AE M+ EER¥} d'& 7|¥tez 92 A%S =Asg o,
F Atk 2 2 AFolA AbstE 224404 AdFe & e 245 wWAlsy] kel kg AW G4 dol
FrolE WA dudEs A&AS w JA wE HY & Huo] 2~ Fo &7kt AX7F AEH 1 37do] dojut
TE HolE AL I} T F Uk Al S 120089 94s AL AFskth EERel#
oA Ao ¥ AKshading) 9 %elyt EsK(satura- FAR¥} FRRo| Ao 49 2F&S Yed v oF
&5 9 nst}[14]. FAR(False Acceptance Rate)s 5%
T 1> Miura 2HH[419F MoFste g X{2| AlZ} HA e AFEATE TEE AEAYA AAHYH LolEdXA
Miura®l |2= ol% Wi daeF&| Adshs = ol A = SFE 97t FRR(False rejection Rate)2 5&%
W] | AREEkA ks Wl G E AE ARG SEHA F2 ARAAE ARG E LR®E
84.3 ms 65.7 ms 914 ms ou)gic}, d’ e Eol(authentic)® EFl(imposter) 3%
8], dize] wsh 8], dize] W} AE G4 B7), gz wsh B7), gz wst
-30 -15 +15 +30
Fd1

34 2
(38 1) cIgdeR TR A3 Esl(saturation) P2 ZESIESE S AA
(E 2) I XK(shading) @izt Z35l(saturation) Aol CHSH XM|otsl= 2ma|Ee| dolst
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tf Z(contrast) -30 -15 0 +15 +30.
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3l A= (HD)
4 2 0.158 0.033 0.027 0.027 0.027
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e T ARE vt AoRA vl 4 49 2 B oo Al= ROC(Receiver Operating Characteristic)
o] ejdth RS 24389 tH14,15]. ROCE theFsk FAR (False Accept
Rates)® 7Z-¢-o] ™3 GAR(Genuine Accept Rate (= 100
PO ) - FRR (%)& dehdith. (11 13)3 (2§ 14014 Kol
o+ o, = Hle} o] 7zt fEHE Admsel I= o duy
2 FE AR Ae B £2 A5S UEde AS g9
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vehATh e @ g F B Bl REE ng 7
Eu
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w8 U ¥EI EERS W3E A%E U
E dgasg o

i SHYEDCAE B0
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ABIA B2 A e A 4.8 B
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2,644 0.10153 3324 007423 BT A AR FEe] v A Lve gu o
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