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A Directional Feature Extraction Method of Each Region for the
Classification of Fingerprint Images with Various Shapes
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Abstract: In this paper, we propose a new approach to extract directional features based on directional patterns of each region
in fingerprint images. The proposed approach computes the center of gravity to extract features from fingerprint images of
various shapes. According to it, we divide a fingerprint image into four regions and compute the directional values of each
region. To extract directional features of each region from a fingerprint image, we spilt direction values of ridges in a region
into 18 classes and compute frequency distribution of each region. Through the result of our experiment using FVC2002 DB
database acquired by electronic devices, we show that directional features are effectively extracted from various fingerprint
images of exceptional inputs which lost all or part of singularities. To verify the performance of the proposed approach, we
explained the process to model Arch, Left, Right and Whorl class using the extracted directional features of four regions and

analyzed the classification result.
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Fig. 1. Process of fingerprint feature extraction.
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Fig. 2. Computation process of directional components using FFT.
(a) Original fingerprint, (b) 116x16 block division, (c)
Fingerprint applied FFT.
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Fig. 3. Four regions division of a fingerprint image.
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Fig. 4. Feature extraction example of a fingerprint image by state.
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Fig. 5. Directional section of probability distribution by regions.
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Fig. 6. Characteristic of fingerprint ridge flow by classes.
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Fig. 7. Ridge flow of a fingerprint included left class.
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Fig. 8. Frequency distribution of directions by classes.
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Fig. 9. Fingerprint classification results of the case of dividing

regions and the case of integrating the regions.
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Table 1. Confusion matrix representing the classification result

based directional characteristics by regions.

Test .
Arch Left Right Whorl
Result
Arch 13 14 13 0
Left 0 96 3 9
Right 2 1 96 11
Whorl 1 2 5 98
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Fig. 10. Extraction result of singularities from a fingerprint in left
class.
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the proposed approach and Poincare method.
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Fig. 12. Examples of fingerprint images classified incorrectly.
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