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Recognizing Persons by Their Finger Veins
Takashi YANAGAWA*! and Satoshi AOKI*

Abstract— This document describes the personal identification by using finger vein patterns, one
of the recent enterprizes conducted by the TRAFST (Transdisciplinary Federation of Science and
Technology). First, a brief review is given on the biometrics using finger prints and iris. Next,
an equipment of personal identification by using finger veins developed by Hitachi Co. Ltd. is
illustrated. Then diversity of human finger vein images is shown by extracting their patterns, by
using the equipment, from the right and left index fingers, and middle fingers of 506 person and
finally the usefulness of finger veins patterns for personal identification is shown by evaluating the
false acceptance rate (FAR) and false rejection rate (FRR). These rates depend on the cut-off point C;
when C = 0.295 those rates are estimated to be 0.00000001% and 0.00005%, respectively.
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Fig. 1: Extracted finger vein image (left) and patterns (right)
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Fig. 2: Histograms of mismatch rates computed (MMR) from 1,012 pairs of identical right index finger and 255,530 pairs of

unrelated index finger
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Fig. 3: A sample figure
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Fig. 4: A sample figure
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Table 1: False acceptance rate (FAR) and False rejection
rate (FRR)

c-0 point FRR FAR 95% CL of FAR

0.270 3.16E-06 | 1.31E-12 | 6.32E-13 2.56E-12
0.275 2.03E-06 | 4.10E-12 | 2.07E-12 7.80E-12
0.280 1.30E-06 | 1.25E-11 | 6.41E-12 2.45E-11
0.285 8.23E-07 | 3.73E-11 | 2.00E-11 6.96E-11
0.290 5.20E-07 | 1.08E-10 | 5.82E-11 1.94E-10
0.295 3.27E-07 | 3.07E-10 | 1.74E-10 5.49E-10
0.300 2.04E-07 | 8.47E-10 | 4.84E-10 1.46E-09
0.305 1.27E-07 | 2.28E-09 | 1.35E-09 3.85E-09

0.310 7.86E-08 | 5.97E-09 | 3.69E-09 9.81E-09

Table 2: Expected number of persons who judged as
“identical” to some specific person in the population of size
N

C N = 1.2 milion | N = 65 milion [
0.290 0.013 0.702
0.295 0.037 2.00
0.300 0.102 5.51
0.305 0.274 14.8
0.310 0.716 38.8
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