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Abstract - One of the open come outs in fingerprint
confirmation is the lack of robustness against image
quality degradation. Poor-quality images result in
specious and missing features, thus degrading the
performance of the overall system. Therefore, it is
very important for a fingerprint acknowledgement
system to estimate the quality and validity of the
captured fingerprint images. Also the elastic
distortion of fingerprints is one of the major causes for
false non-match. While this problem impacts all
fingerprint acknowledged applications, it is especially
unsafe in negative recognition applications, such as
watch list and reduplication applications. In such
applications, malicious users may purposely distort
their fingerprints to elude identification. In this paper,
we proposed novel algorithms to detect and rectify
skin distortion based on a individual fingerprint
image. Distortion notification is viewed as a two-class
classification problem, for which the registered ridge
orientation map and period map of a fingerprint are
used as the feature vector and a SVM classifier is
prepared to perform the classification task. Distortion
rectification (or equivalently distortion field
estimation) is considered as a regression problem,
where the input used is a distorted fingerprint and the
output is the distortion field. In order to resolve this
problem, a database (known as reference database) of
various distorted reference fingerprints and
corresponding distortion fields is built in the offline
stage, and then in the on-line stage, the nearest
neighbor of the input fingerprint is encountered in the
reference database and the corresponding distortion
field is used to transform the input distorted fingerprint
into a normal one.
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1. INTRODUCTIONAlthough automaton like fingerprint recognitiontechnologies have speedily advanced during the last fortyyears, there still exist several challenging researchproblems, for example, recognizing low qualityfingerprints [2]. Fingerprint matcher is very sensitive toimage quality as watched in the FVC2006 [3], where the

matching accuracy of the same algorithm alterssignificantly among different data-sets due to fluctuation
in image quality. The difference betwixt the accuracies ofplain, rolled and latent fingerprint matching is even biggeras observed in technology evaluations conducted by theNIST [4].The issue of low quality fingerprints is dependenton the type of the fingerprint recognition system. Basicallythere are two types of recognition systems that is: positiverecognition system and negative recognition system. In apositive recognition system, i.e physical access controlsystems, the user is supposed to be cooperative and wantsto be identified. In a negative recognition system, such asidentifying persons in watch lists and detecting multipleenrolment under different names, the user (e.g., criminals)is supposed to be uncooperative and does not want to beidentified. In a positive recognition system, degradedquality causes false reject of legitimize users and thusbring inconvenience. The issue of low quality for anegative recognition system, however, is much moreserious than positive recognition system , since malicioususers may purposely degrade fingerprint quality topreclude fingerprint system from finding the true identity[6]. In point of fact, law enforcement officials have found anumber of cases where criminals attempted to avertidentification by damaging or surgically changing theirfingerprints [7].Hence it is especially important fornegative fingerprint recognition systems to find degradedquality fingerprints and amend their quality so that thefingerprint system is not compromised by malicious users.Degradation of fingerprint quality can be of two types thatis: photometric or geometrical. Photometric degradation isusually caused by non-ideal skin conditions, dirty sensorsurface, and complex image background (especially inlatent fingerprints).
2. RELATED WORKDue to the importance of recognizing distortedfingerprints, Researchers have proposed a number ofmethods and several fingerprint matching approaches.Few of them are as follows:Xinjian Chen, Jie Tian suggested Algorithm based onNormalized Fuzzy Similarity Measure for DistortedFingerprints Matching. This paper suggests a novelalgorithm, normalized fuzzy similarity measure (NFSM), to
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handle the nonlinear distortions. The proposed algorithmconsists of two main steps. In the first step, the templateand input fingerprints were lined up. In this process, thelocal topological structure matching was presented toamend the robustness of global alignment. In the second
step, the method NFSM was presented to compute thesimilarity betwixt the template and input fingerprints.In Luo’s method, an uncertain bounding box was usedduring the matching process. The process is robust tononlinear deformations betwixt the fingerprint images.However, the distortion among the fingerprints from thesame finger are captured from the Cross Match sensor istoo large. In order to endure matching minutiae pairs thatare further obscure because of distortions, the size of thebounding boxes has to be increased. However, as a sideeffect, it gives a very high probability for those nonmatching minutiae pairs to get paired, which results in ahigher false acceptance rate.The suggested algorithm was assessed on fingerprintsdatabases of FVC2004. Disadvantage of this system: thealgorithm used leads to false acceptance whichoccasionally happens. It depicts a similar pair although itis of some different fingerprint. Fernando Alonso-Fernandez and Javier Ortega-Garcia, proposed a relativestudy of Fingerprint Image-Quality Estimation Methods. Inthis work, existing approaches have been divided intothree parts. First, those that uses local features of theimage. Second, those that use global features of the image.The consequence of low-quality samples in the verificationperformance is also studied for a widely availableminutiae-based fingerprint matching system.Experimental results show high correlation betwixtgenuine scores and quality, whereas almost no correlationis encountered betwixt impostor scores and the qualitymeasures.As a final result, the highest betterment when rejectinglow-quality samples is obtained for the purpose of falserejection rate at a given false acceptance rate. Highcorrelation is found betwixt quality measures in mostcases. However, different correlation values are obtaineddepending on the sensor. Disadvantage of this system;they suggest that quality measures work differently witheach sensor. Due to their different physical principles,some quality measures could not be suitable for a certainkind of sensor. Jianjiang Feng, Jie Zhou proposed work forOrientation Field Estimation for Latent FingerprintEnhancement. In this case, identifying latent fingerprints isof critical importance for law enforcement agencies toarrest criminals and terrorists. The image quality of latentfingerprints is much lower, with complex imagebackground, unclear ridge structure, and even overlappingpatterns as compared to live-scan and inked fingerprints.

A robust orientation field estimation algorithm is essentialfor enhancing and recognizing poor quality latent.However, conventional orientation field approximationalgorithms, which can process most live-scan and inkedfingerprints, do not provide satisfactory results for mostlatent.We believe that a major limitation of conventionalalgorithms is that they do not utilize anterior knowledgeof the ridge.
3. PROPOSED SYSTEMIn this paper, we have tried to enforce robust method fordetection and rectification of distorted fingerprints.Distortion detection is believed as a two classclassification problem, where the registered ridgeorientation map and period map of a particular fingerprintare utilized as the feature vector and a SVM classifier istrained to execute the classification task. Distortioncorrection (or equivalently distortion field estimation) isconsidered as a regression problem, the input is adistorted fingerprint and the output is the distortion field.To solve this problem, a database of several distortedreference fingerprints and accompanying distortion fieldsis made in the offline stage, and then in the online stage,the closest neighbour of the input fingerprint is found inthe database of distorted reference fingerprints and thecorresponding distortion field is used to correct the inputfingerprint.

Fig.systm model
4. EXPERIMENTAL EVALUATION

4.1 Fingerprint distortion detectionFingerprint distortion detection can be considered as atwo class classification problem. We have used theregistered ridge orientation map and period map as thefeature vector, which is further classified by SVM classifier.
4.2 Fingerprint RegistrationIn order to take out meaningful feature vector,fingerprints have to be registered in a secure coordinatesystem. We suggest a multi-reference based fingerprintregistration approach in which we depict how thereference fingerprints are prepared in the offline stage,and how to register an input fingerprint in the onlinestage.
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4.3 Reference FingerprintsIn order to acquire statistics of realist fingerprintdistortion, we gathered a distorted fingerprint databasecalled Tsinghua distorted fingerprint database. A FTIRfingerprint scanner with video capture functionality wasused for data accumulation. Each participant is asked topress a finger on the scanner in a usual way, and thendistort the finger by applying a sidelong force or a torqueand bit by bit increase the force. In the online stage theonline fingerprint registration, given an input fingerprint,we execute the registration w.r.t. registered citefingerprints.
4.4 Statistical Modeling of Distortion FieldsThe distortion field between a pair of fingerprints can beapproximated based on the corresponding minutiae of thetwo fingerprints. Unfortunately, due to the terribledistortion between paired fingerprints, existing minutiaematchers cannot find corresponding minutiae dependably.Hence, we extract minutiae in the first frame using Verifierand execute minutiae tracking in each video. Since therelative motion between adjacent frames is little, reliableminutiae correspondences between the first frame and thelast frame can be found by this method.
4.5 Distorted fingerprint rectificationA distorted fingerprint can be thought of being generatedby applying a strange distortion field to the normalfingerprint, which is also strange. If we can calculate thedistortion field from the given distorted fingerprint, wecan easily correct it into the normal fingerprint byapplying the inverse of d. So we need to turn to aregression problem, which is quite hard because of thehigh dimensionality of the distortion field (although if weuse a block-wise distortion field). We use nearestneighbour regression approach for this job.
4.6 Distorted Reference Fingerprint DatabaseThe distortion fields are brought forth by uniformly tryingthe subspace spanned by the initial two principlecomponents. For each basis, 11 points are uniformlysampled in the interval. For visualization purpose, onlyone reference fingerprint (the fingerprint located at theorigin of the coordinate system) is utilised to generate thedatabase of distorted reference fingerprints, and for eachbasis, five points are sampled. In reality, multiplereference fingerprints are used to achieve betterexecution.
4.7 Distortion Field Estimation by Nearest Neighbour
SearchDistortion field approximation is equal to finding thenearest neighbor among all distorted referencefingerprints. The quality of being similar is measuredbased on level 1 feature of fingerprint, viz. ridgeorientation map and period map. We speculate that

distortion detection and rectification of human expertsalso depends on these features instead of minutiae.
5. CONCLUSIONFalse non-match rates of fingerprint matchers are veryhigh in the case of severely distorted fingerprints. Thisgenerates a security hole in automatic fingerprintrecognition systems which can be utilized by criminalsand terrorists. For this reason, it is necessary to develop afingerprint distortion detection and rectificationalgorithms to fill the hole. This paper described a noveldistorted fingerprint detection and rectification algorithm.For distortion detection, the registered ridge orientationmap and period map of a fingerprint are used as thefeature vector and a SVM classifier is trained to classify theinput fingerprint as distorted or normal. For distortionrectification (or equivalently distortion field estimation), anearest neighbor regression approach is used to predictthe distortion field from the input distorted fingerprintand then the inverse of the distortion field is used totransform the distorted fingerprint into a normal one.The experimental results on FVC2004 DB1, Tsinghua DFdatabase, and NIST SD27 database showed that theproposed algorithm can improve recognition rate ofdistorted fingerprints evidently. The proposed algorithmbased on the features extracted from the orientation fieldand minutiae satisfies the three essential requirements foralteration detection algorithm
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