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Abstract—In this paper the classification of damaged fingerprints into main categories are presented. The preprocessing of damaged fingerprint has the following stages: digitization, filtering, segmentation and skeletonization.The damaged fingerprint classification is based on the main directions of ridges in the particular fields of the damaged fingerprint. The kohonen self organizing network is used to determine the number and localization of deltas. It is most characteristic structures of a damaged fingerprint.
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INTRODUCTION

     Fingerprints have long been used in the identification of individuals because each person has a unique fingerprint. Fingerprints are the first biometric science used widely.

The potential use of fingerprints includes protection of bank accounts, secrecy of data and many others. The persons those who are having the damaged fingerprint, they also communicated with the bank accounts using this system. 

 Consequently, the aim of our work was the proper classification at the first stage, i.e. the determination of the main category of a damaged fingerprint. The prime goal of my research was to develop a system for a single damaged fingerprint description and classification. The damaged fingerprint matching must be done two stages:
First, a general class of a pattern should be determined, while in the second stage the flow of particular damaged fingerprint ridges should be analyzed.
I. DAMAGEDFINGER PRINT PATTERN
A damaged fingerprint consists of a great number of ridges which may form loops at the center. There are some characteristic structures in the pattern 

1. In the Loop pattern there are two focal points: the core, or the center of the loop, and the delta. The Delta is the area of the pattern where there is a triangulation or a dividing of the ridges.


Figure:1 Loop Type

2. A Whorl pattern will have two or more deltas. For a whorl pattern, all deltas and the areas between them must be recorded.
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Figure 2:Whorl Type

3. The Arch pattern has no delta or core; but it too must be fully recorder so that its individual characteristics can be readily distinguished.
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  Figure 3:Arch Type

The final matching of damaged fingerprint is based on the comparison of the ridges (optional) features like beginnings, endings, bifurcation or enclosures.
II. dmaged fingerprint preprocessing
A. Damaged Fingerprint digitization:

The damaged fingerprint is scanned with 300 dpi resolution as a gray 256 level image. There is high degree of redundancy in the pictural data. To avoid the problem of memory requirement, every damaged fingerprint impression is digitized into 256*256 data points.
B. Damaged Fingerprint enhancement: 

The physics of damaged fingerprint acquisition usually lead to the generation of errors. The errors can be eliminated, at least partially, by using picture-enhancement methods. Experiments proved that the best results gives by Gabage filtering
C.Damaged Fingerprint segmentation: Segmentation procedures partition an image into its constituent parts or objects .A rugged segmentation procedure brings the process a long way toward successful solution of imaging problems that require objects to be identified individually.

D.Damaged Fingerprint skeletonization:

All digitized damaged fingerprints have a lot of noise such as extra thickness of the ridges, oil, ink and etc.
E. Calculating directional code in damaged fingerprint 
Each damaged fingerprint pattern is divided into 64 sampling squares, Each containing 32*32 bits. The each window is represented by directional code. A set off our directional codes is used to generate approximation of the damaged fingerprint impression. The four directional codes are four straight lines making angles of -45, 0, 45, 90 degrees with respect to the coordinate. Each sampling window contains one of the directional codes representing through the sampling square.





Figure 4: Diagram of Damaged Fingerprint processing
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Figure 5: Damaged Fingerprint feature extraction

III. damagedfingerprint classification
The Kohonen sel-organizing network, kohonen was applied in order to extract basic structures existing in damaged fingerprint patterns.
A number of experiments was carried out in order to find out the most suitable variant of the kohonen network.

In the course of network design the influence of the following factors on the network properties was tested..
Experiments prove that patterns which does not belong to the delta class also activate nodes suitable for deltas .In order to avoid misclassification an additional condition must be fulfilled so that the pattern would be considered ass delta .It was discovered that the bottom neighbour of a potential delta 




Figure  6:Damaged fingerprint classification(delta primitives)
field must respond with certain pattern,stored in nodal weights of one of four network nodes.
 The decision rule has the following exceptions:

1.If more than one delta pattern is found in the same quarter of a fingerprint then only the outer pattern is considered.
2.If the delta pattern is found on the verge of damaged fingerprint ,it is classified as a delta

The rules defined above were applied for testing the network after completing the training process.

The kohonen map was tested with the training set as well as the new set of damaged fingerprint. The obtained results were as follows:
95% training Damaged fingerprints were classified correctly.

IV. Conclusion

       The classification of damaged fingerprints into main categories based on neural network was presented. The stages

Of damaged fingerprints preprocessing were described. The kohonen self organizing network was used to determine the number and localization of deltas. It was provided that the kohonene network can be applied as efficient classifier of damaged fingerprint structures and therefore can be used for damaged fingerprint classification.
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