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ABSTRACT

In this paper, an efficient core point detection method using orientation pattern labeling is proposed in
fingerprint image. The core point, which is one -of the singular points in fingerprint image, is used as the
reference point in the most fingerprint recognizing system. Therefore, the detection of the core ‘point is the most
essential step of the fingerprint recognizing system, it can éffect in the' whole system performance. The proposed
method could detect the position of the core point by applying the labeling method for the directional pattern
which is come from the distribution of the ridges in finge-print image and applying detailed algorithms for the
decision of the core point’s position. The simulation result of proposed method is better than the result of
Poincaré index method and the sine map method in executing time and detecting rate. Especially, the Poincaré
index method can‘t detect the core point in the detection of the arch type and the sine map method takes too
much times for executing. But the proposed method can overcome these problems.

Key words : core point detection; labeling method; fingerprint.
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Fig. 1. Classes of fingerprints. (a) Arch. (b) Tented arch.
(c) Left loop. (d) Right loop. (¢) Twin loop. (f) Whorl.
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Table 1. Percentage of each class of fingerprint.

Tented Left |Right | Twin
Arch Whorl | Total
arch | loop | loop | loop

Image | 30 5 140 | 105 | 185 | 235 | 700
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Table 2. The executing time for Poincaré index method.

Tented, Left |Right| Twin
Arch Whorl| Total
arch | loop | loop | loop

executing|

. 6.17 | 6.6 | 671 | 11 ! 104 | 6.85 | 8.53
time(ms)

¥ 3. Sine map ¥hHel gt 3 A7k
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able 3. The executing time for Sine map method.

Tented| Left | Right | Twin
Arch ‘Whorl| Total
arch | loop | loop | loop

146 146

time(ms)| 87 98 35 23 15

executing) 141. 143. | 154. | 140. | 145.
)j
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Table 4. The executing time for labeling method.

[Tented Left |Right | Twin

arch | loop | loop | loop

Arch ‘Whorl| Total

i
FRECUINE 593 | 5.4 | 574 | 665 | 623 | 6.56 | 6.25
time(ms)
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Table 5. Core point detection rate for Poincaré index
method.

Tented| Left | Right| Twin
arch | loop | loop | loop

Arch Whorl| Total

detection

167 | 100 | 924 | 924 | 98.8 | 95.2 |91.84
rate(%)

X 6. Sine map ¥l i3} FA1A HEE
Table 6. Core point detection rate of Sine map method.

Tented| Left |Right | Twin
arch | loop | loop | loop

Arch ‘Whorl| Total

detection

53.3 1 100 | 90.5 | 93.3 | 98.8 | 94.3 |92.86
rate(%)
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Table 7. Core point detection rate for labeling method.

Tented Left Right| Twin
arch | loop | loop | loop

Arch ‘Whorl| Total

detection

46.7 | 100 | 95.2 | 96.2 | 98.8 | 95.2 {94.26
rate(%)
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