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Fingerprint Ridge Orientation Estimation Based on Machine Learning
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Abstract Fingerprint recognition is a method for biometric authentication. Fingerprint image consists of
interleaving ridges and valleys. Ridge termination and bifurcation uniformly called minutia are generally
used for fingerprint matching. Automatic fingerprint recognition typically goes through a series of
processes including ridge orientation estimation segmentation enhancement minutiae detection and
matching. Ridge orientation is one of the fundamental features of a fingerprint image. And orientation
estimation is the basis of fingerprint recognition since it serves for segmentation enhancement minutiae
extraction and matching. Most existing orientation estimation methods are based on the characteristic of
pixel intensity in a block. In this paper neural network is used to learn the ridge orientation. At the training
stage the correct orientations are fed into the network as positive samples and the incorrect orientations
are fed into the network as negative samples. The trained network has the property of responding to true
ridge orientation with a large value and of responding to the false ridge orientation with a small value. When
estimating fingerprint ridge orientation the responded values to each orientation at each image block are
used to compute the fingerprint orientation field. The proposed method turns out to be more robust than the

existing method.
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Fig. 2 The responded value field by the network on 16 orientations of the image FVC2000_-DB1_-104_8.
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Fig. 5 Orientation selection result for FVC2000_DB1_104_8.
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Fig. 3 Low-pass filtered results of fields in Fig.2 on the orientation domain.
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Fig. 4 Low-pass filtered results of fields in Fig.3 on the image block domain.
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The dotted circles indicate that the orientations in circled region are incorrect and vice versa

Fig. 6 Comparison of orientation estimation between method A
left column and method B right column .
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Fingerprint recognition is one of the popular methods of biometric authentication. Although many advances have been made on

it is still a challenging pattern recognition problem. There are two typical stages for fingerprint recognition

since the accuracy of feature

extraction heavily relies on the ridge orientation estimation. Most existing orientation estimation methods are based on the

characteristic of pixel intensity in a block. In this paper neural network is used to learn the ridge orientation. The trained network has

the property of responding to true ridge orientation with a large value and responding to the false ridge orientation with a small value.

When estimating fingerprint ridge orientation the responded values to each orientation at each image block are used to compute the

fingerprint orientation field. The proposed method turns out more robust than the existing method. This work is sponsored by the
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