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ABSTRACT

We propose an algorithm for extracting singular points of fingerprint image using directional information. First,
we extract the candidates of singular points using Poincare index in two(lower and higher) resolutional directional
images. Then we remove the false singular points using smoothing technique from lower resoultional directional

image. And finally we select the singular points in higher resolution corresponding to those in lower resolution. The
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possible missing points in lower resolution are found by computing Poincare index along the proposed small curve.

And the reliable points are selected from analysis around them. We also propose a method for segmentation of

fingerprint as preprocessing step to enhance the computational speed and the performance of system.
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1% 2. Sobel A4t A} () =7) ()BT W Mg
Fig. 2 Results of Sobel operation, (a)magnitude, (b)average
direction vector

3% 3. 2dE 3
Fig. 3 Segmented image.
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Fig. 4 Directional image. (a)before smoothing, (b)after
smoothing.
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curve of 8 pixels

Y

N

Missing points ?
N

Y
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y Y
Select the singular
points corresponding to

8x8 resolution

I Next processing ]
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Fig. 8 Closed curves for computing Poincare index,
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Fig. 10 Detected delta points from directional image recon-
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Table 1. Experimental results
Number of Number of
Assigned Number detected detected
. . Error
class of samples | core points | delta points
29110121110
Whorl 12x8=96 (95| 1 |0 (94| 2 |0 | 3
Double Loop [13X8=104{103 1 | 0 |101} 3 | 0 4
Left loop 12X8=96 | 1 |95 0 |2 94| 0 3
Rightloop | I1x8=88 | 0 |88 | 0 | 2 | 85| 1 3
Arch IX8=8 | 0,07 ]10]|1]7 1
Tentedarch | 1X8=8 | 0 | 7 |1 07 {1 1
400 15

X2 dxeF 2} @A 8470

Table 2. Execution times for steps in the algorithm

Step Time(s)
Directional image 1.63
Directional smoothing 0.01
Segmentation 0.02
Finding core points 0.03
Finding delta points 0.1

Total 1.80

O Q=958 A FEE A 2de) dPsia
Fig. 11 Implemented system running under Window95
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