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Abstract: Fingerprints are the most widely used for person
identification and verification in the field of biometric system.
We know that the fingerprints detection possess is mainly three
types those are used in automatic fingerprint identification and
verification: (i) Minutia (ii) Ridge and (iii) correlation. In this
paper we create a method that has key points of all above three
methods, is called hybrid method. This hybrid method work on
the principal of score matching and determine the comparison
between one-to-one matching. By this method, we improve
speed of matching process between two fingerprints and
classification of fingerprint pattern into different groups. It is
very useful to overcome the problem of finding number of
criminal in the crime.
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l. INTRODUCTION

Fingerprint is one of the most mature biometric traits and
considered legitimate proof of evidence in courts of law all
over worldwide. Fingerprints are, therefore, used in forensic
divisions worldwide for criminal investigations. More
recently, an increasing number of civilian and commercial
applications are either using or actively considering using
fingerprint-based identification because of a better
understanding of fingerprints as well as demonstrated
matching performance than any other existing biometric
approach. Modern fingerprint matching techniques were
initiated in the late 16th century. Henry Fauld, in 1880, first
scientifically suggested the individuality and uniqueness of
fingerprints. At the same time, Herschel asserted that he had
practiced fingerprint identification for about 20 years. This
discovery established the foundation of modern fingerprint
identification. In the late 19th century, Sir Francis Galton
conducted an extensive study of fingerprints. He introduced
the minutiae features for single fingerprint classification in
1888. The discovery of uniqueness of fingerprints caused an
immediate decline in the prevalent use of anthropometric
methods of identification and led to the adoption of
fingerprints as a more efficient method of identification.

1. FINGERPRINT MATCHING

a. Correlation-based matching:-
Two fingerprint images are superimposed and the
correlation between corresponding pixels is computed. Let T
and I be the two fingerprint images, then sum of squared
differences (SSD) between the intensities of the
corresponding pixels —
SSD (T,D=|[T-1|=(T-D" (T-D=|[ T|+[1]*2T"T

need to minimize SSD, hence maximize the cross
correlation term
CC (T,D=T"
After correction for relative rotation and displacement,
similarity between the two fingerprint images T and | can be
measured as
S(T,I) = maxg, gy, CC (T,I )

b. Minutiae and Ridge -based matching:-
Minutiae are extracted from the two fingerprints and stored
as sets of points in the two- dimensional plane and
matching essentially consists of finding the alignment
between the template and the input minutiae sets that results
in the maximum number of minutiae pairings. We know that
ridges are part of minutia feature.

1. PROPOSED WORK

1. Method Description
My proposed work is combination of key points of three
most fingerprint matching techniques. It is very useful
method to find matching score in two fingerprint images.
The three key points is being defined below.

Minutia and Ridge
Minutiae are major features of a fingerprint, using which
comparisons of one print with another can be made.

» Ridge ending - the abrupt end of a ridge.

> Ridge bifurcation - a single ridge that divides into two
ridges

» Short ridge, or independent ridge - a ridge that
commences, travels a short distance and then ends.

» Island - a single small ridge inside a short ridge or ridge
ending that is not connected to all other ridges.

» Ridge enclosure - a single ridge that bifurcates and
reunites shortly afterward to continue as a single ridge.

» Crossover or bridge - a short ridge that runs between
two parallel ridges.

» Delta - a Y-shaped ridge meeting.

» Core - a U-turn in the ridge pattern.

Correlation

In this section we find the pixels value of the two fingerprint
images then check what two fingerprint images are
superimposed also we compute the correlation between
corresponding pixels.
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Flowchart of the methodology
a. Flowchart of the work
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2. Algorithm of the methodology
Stepl). Get two query images from the user.
Step2). Apply morphological operations for removing noise
and small objects from fingerprint images.

Step3). After step2 we improve the image intensity for
better analysis.
Step4). Now we apply a threshold value by graythresh

function for binary image.
Step5). In this step we use fusion method and get the data.
a. Calculate all minutia points.
b. Calculate the total number of Ridge ending and
Ridge bifurcation
c. Calculate the total number of Y- shape Ridge.

d. Determine the pixels value of the image with
position.
e. Compute the correlation  between  two

corresponding images pixel.
f. Finally fusion the all above data.
Step6). Fusion methods apply on two query fingerprint
image for finding match on them. Also calculate matching
score for comparison between proposed method and old
method.
Step7). Show the result.

V. EXPERIMENTAL RESULTS

We determine the matching score on the some fingerprint
images is given in table 1 below.

i

Fig. 1
Here, show the some fingerprint images like a,b,c,d,e and f
in figurel .

Images Minutig Coorelation Proposed

Analysis Analysis Work
(a, b) 57% 64% 66%
(a, c) 43% 49% 49%
(a, d) 58% 60% 61%
(a, e) 32% 34% 35%
(a, 9 37% 37% 39%
(a, a) 97% 100% 100%
(b,b) 98% 99% 100%
(c,0) 100% 100% 100%

Table 1

Table 1 show the matching score between two fingerprint
images pair by three methods. We know that minutia and
correlation methods are useful in normal condition but
mostly it is not sufficient for hard matching because both
have limitation like noise image, dull image, incomplete
image etc. so we use hybrid method for better analysis of
fingerprint images. 1683
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V. CONCLUSION

In this paper, we have developed a hybrid method that is
very effectively work on fingerprint images. It selects a pair
of two fingerprint images then find the matching score
between them. It reduce the deficiency of existing methods
like minutia, ridge and correlation. This hybrid method
gives better result than all the other individual method. In
future we add some other concept like 2D cross correlation,
shape descriptor and moment invariants with this approach
and get a very good result for fingerprint matching.

REFFERENCE

[1]. Bubeck, U. M., Multibiometric authentication: An overview of recent
developments, in Term Project CS574 Spring. San Diego State
University, 2003.

[2]. Burges, C. J. C., A tutorial on support vector machines for pattern
recognition, Data Mining and Knowledge Discovery, vol. 2, pp. 955-
974, 1998.

[3] Gutschoven, B., and Verlinde, P., Multi-modal identity verification
using support vector machines  (SVM), Proceedings of the
International Conference on Information Fusion, pp. 3-8, 2000.

@[4]. Hosner, D. W., and Lemeshow, S., Applied logistic regression: John
Wiley & Sons, 1989.

[5]. Indovina, M., Uludag, U., Snelick, R., Mink, A. and Jain, A.,
Multimodal Biometric Authentication Methods: A COTS Approach,
in Proceeding of Workshop on Multimodal User Authentication.
Santa Barbara, CA, pp. 99- 106, 2003.

[6]. Jain, A. K., Ross, A., and Prabhakar, S., An Introduction to Biometric
Recognition, IEEE Trans. Circuits and Systems for Video
Technology, vol. 14, pp. 4- 19, 2004.

[7]1 Ma, Y., Cukic, B., and Singh, H., A Classification Approach to Multi-
biometric Score Fusion, Proceedings of the International Conference
on Audio and Video-Based Biometric Person Authentication,
(AVBPA), pp. 484-493, 2005.

[8] Poh, N., and Bengio, S., Database, Protocol and Tools for Evaluating
Score-Level Fusion Algorithms in Biometric Authentication, in fifth
International Conference for Audio- and Video-Based Biometric
Person Authentication (AVBPA), 2005.

[9] Ripley, B. D., Pattern Recognition and Neural Networks. U.K:
Cambridge University 1996.

[10] Snelick, R., Uludag, U., Mink, A., Indovina, M., and Jain, A. K., Large
Scale Evaluation of Multimodal Biometric Authentication Using
State-of-the-Art Systems, IEEE Transactions on Pattern Analysis and
Machine Intelligence, vol. 27, pp. 450-455, 2005.

[11]. Wu, C., Tulyakov, S., Govindaraju, V.: Robust Point-Based Feature
Fingerprint Segmentation Algorithm. In: Lee, S.-W., Li, S.Z. (eds.)
ICB 2007. LNCS, vol. 4642, pp. 1095-1103. Springer, Heidelberg
(2007).

[12]. Jain, A.K., Chen, Y., Demirkus, M.: Pores and Ridges: Fingerprint
Matching Using Level 3 Features. IEEE Trans. Pattern Analysis and
Machine Intelligence 29(1), 15-27 (2007)

[12] Karthik Nandakumar, Arun Ross and Anil K. Jain,”Biometric Fusion:
Does Modeling Correlation Really Matter” in Proc. of IEEE 3rd Intl.
Conf. on Biometrics: Theory, Applications and Systems (BTAS 09),
Washington DC, September 2009

[13] O. Ushmaev and S. Novikov, “Biometric Fusion: Robust Approach,”
in Proc. of MMUA, Toulouse, France, 2006.

[14] M H Bhuyan and D K Bhattacharyya,” An Effective Fingerprint
Classification and Search Method”, International Journal of Computer
Science and Network Security, VOL.9 No.11, November 2009.

[15] M Usman Akram, Sarwat Nasir, Anam Tariq, Irfan Zafar, and Wasim
Siddique Khan, “Improved Fingerprint Image Segmentation Using
New Modified Gradient Based Technique,” IEEE CCECE/CCGEI,
May 5-7, 2008, Niagara Falls, Canada.

[16] B Gour, T K Bandopadhyaya, and S Sharma, “Fingerprint feature
extraction using midpoint ridge contour method and neural network,”
IJCSNS, Vol. 8, No. 7, July, 2008.

[17] Manvjeet Kaur, Mukhwinder Singh, Akshay Girdhar, and Parvinder S.
Sandhu,” Fingerprint Verification System using Minutiae Extraction
Technique”, World Academy of Science, Engineering and
Technology 46 2008

1684





