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Contactless Biometric Using Thumb Image

Lim Naeun' - Han Jae Hyun™ - Lee Eui Chul™

ABSTRACT

Recently, according to the limelight of Fintech, simple payment using biometric at smartphone is widely used. In this paper, we propose
a new contactless biometric method using thumb image without additional sensors unlike previous biometrics such as fingerprint, iris, and
vein recognition. In our method, length, width, and skin texture information are used as features. For that, illumination normalization, skin
region segmentation, size normalization and alignment procedures are sequentially performed from the captured thumb image. Then,
correlation coefficient is calculated for similarity measurement. To analyze recognition accuracy, genuine and imposter matchings are
performed. At result, we confirmed the FAR of 1.68% at the FRR of 1.55%. In here, because the distribution of imposter matching is
almost normal distribution, our method has the advantage of low FAR. That is, because 0% FAR can be achieved at the FRR of 15%, the
proposed method is enough to 1:1 matching for payment verification.
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Fig. 2. Concept of Guideline(Red Rectangle) and Thumb Image

Fig. 4. lllumination Normalized Thumb Image

Positioning in Camera Preview Display
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(R>95) AND(G> 40) AND(B>20)  AND 1)
(max(R, G,B)—min(R, G,B) >15)  AND
(IR— G >15) AND(R> G) AND(R > B)

(R>220) AND(G>210) AND(B>170) AND  (2)
(|IR— G < 15) AND(R > B) AND(G> B)

Or < 1.5862 X Cb+20 3)
Or > 0.3448 X Cb+ 76.2069 4)
Or =—4.5652 X Cb+234.5652 (5)
COr <—1.15X Cb+301.75 (6)
Or <—2.2857 X Cb+432.85 (7
H<25 ®)
H> 230 )
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Fig. 5. Example of Skin Region Segmentation. (A) Original
Captured Image, (B) After Skin Region Segmentation
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Fig. 6. Concept of the Width of Thumb
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Fig. 7. Profile of Thumb Width. (A) X-Y Coordinate for
Explaining Width Profile, (B) Extracted Profile of
Thumb Width
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(A) (B)

Fig. 8. ROI(Region of Interest) Definition. (A) ROI Definition of
Thumb Image (B) Result of Cropping and Size Normalization
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Fig. 10. Examples of Gray and Average Filtered Thumb Image.
(A) Gray Image of ROI, (B) Cropped and Blurred Image
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Table 1. Database Specification of Thumb Image

Type Format | Resolution | File size N
. BMP, 175,494
Thumb image RGB2A 172 x 340 Bytes 200
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