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Abstract Finger-back articular skin texture recognition is presented as a novel biometrics
pattern. The hand back image is captured by the device made by ourselves. The articular
skin texture is segmented and located by utilizing Canny operator and moving window. In the
stage of recognition, two kinds of recognizing methods are given and compared: one is based
on the correlation classifier and the other based on the complex Gabor wavelet transform.
We judge the result of recognition using Hamming distance between two feature codes. The
experiment results show that finger-back articular skin texture has such high uniqueness that
can be used to authenticate human. The correct identification rate of the method based on
correlation classifier is 98.04% when FAR equals FRR; the correct identification rate of the
method based on Gabor wavelet transform is 94.61% when FAR equals FRR. But the later

is faster than the former in the matching.
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Fig. 1 Sketch map of capturer Fig. 2 Hand-back image Fig. 3 Edge extraction
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Fig. 4 (a) Middle finger and third finger image (b) Edge of finger-back articular skin texture by
Canny operator (c¢) Location and segmentation of finger-back articular skin texture (d) Estimate of
background light (e) Enhanced image
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Fig. 5 Register function of same pattern Fig. 6 Register function of different pattern
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Fig. 7 Real part and imaginary part of Complex Gabor wavelet when j = 0 and 6 = 0°,45°,90°, and 135°
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Fig. 8 (a) Correlation coefficient distribution of same patterns (b) Correlation coefficient distribution

of different patterns (¢) HD distribution of same patterns (d) HD distribution of different patterns
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Fig. 9 (a) FAR and FRR curve of correlation classifier (b) FAR and FRR curve of HD classifier

(¢) Performance curves of the two recognize methods

1 PIFRBIITEF FRR fl FAR 5HI{ER KR
Table 1  The relative of FAR, FRR and threshold within two recognize methods

AHR I KA Hamming ¥ 8§73 8%
M%ZH  FRR(%)  FAR(%) HDBi®  FRR(%)  FAR(%)
0.21 1.96 3.73 0.36 9.97 0.32
0.23 1.96 1.99 0.38 8.99 1.13
0.25 2.29 0.92 0.40 6.54 3.01
0.27 2.61 0.43 0.42 4.08 6.91
0.29 2.94 0.17 0.44 2.61 14.04

MIRB AR AT IER: 1) B T WK ESGH T S A ETITH, R EEAR Y
M 2) BT A 64 BRI R BRI BT Gabor /NEEAS #e i TR RIS LA 8 W HERR R, 18
FH IR BMEERBEARWELT, EHEAMNERER 1-FRR=98.04%, 5 & 1R 54
BaE N 94.61%. 3) FEHET Gabor /NEABIRF B F ik F, T8 Hamming BB H & 72 B /N
FAHCIE R, FROERD M 76 = R AR T 7268 R 4G R
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X UAE T RIZHIBEIE. A Canny S7-H1H 3) 80X T4 85 517 B0 15 @ An, XA
RIS 47 B SCREBLHESE, M A G20 A% A1 Gabor /NB AR # B Fi T ik 24T IR,
FXXPFIIEAET . KBS REYFEE R RSN T A0 ETTH, ERF
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