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Abstract— In this paper we introduced a wavelet based feature
extraction technique where we apply a Gabor filter after wavelet
decomposition to remove non-dc components. Further this
technique is compared with a unique shape context based
fingerprint matching technique. Our observation proves that
accuracy is91%.
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l. INTRODUCTION

Among all biometric indicators, finger prints havae
of the highest levels of reliability and have bestensively
used by forensic experts in criminal investigation&
fingerprint image is a pattern of ridges and valleyith ridges
as dark lines while valleys as light areas betwtbenridges.
Ridges and valleys generally run parallel to eattterp and
their patterns can be analyzed on a global and lecal. The
ridge structure in a fingerprint can be viewed asodaented
texture patterns having a dominant spatial frequeand
orientation in local neighbourhood. The frequensydue to
inter ridge spacing and orientation is due to tlevfpattern
exhibited by ridges. So a finger print can be vidvas an
oriented texture pattern. Jain et al. showed thasafficiently
complex oriented texture such as finger prints,aifant
texture representations can be extracted by contpibith
global and local discriminating information in thexture. So
this oriented texture pattern can be used for ¢lgegnition of
fingerprints.

Study shows that use of texture analysiag wavelet
transform can increase the recognition rates. Texis a
specific kind of pattern. The texture analysisng @f the most
important techniques used in the analysis and iitzetgon of
images where repetition or quasirepetition of fundatal
elements occurs. A great number of approaches xirée
analysis have been investigated over the past iheeades.
Three principal approaches are used in texture ysisal
namely, statistical, spectral and structural. Bube t
disadvantage of the texture analysis schemes igtthamage
is analyzed at one single scale. Using wavelet Hi-suzale
representation of texture can be achieved by whiehcan
extract the local information about the texturenfrthe image
which is utilized to increase the recognition rat@he
previous work showed that introducing
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MR (multi resolution) techniques into the classtion of
biological images greatly improves the classifizataccuracy.
MR tools are used because of (a) they provide space
frequency localized information in sub bands. (iley are
fast and efficient to compute.

II. WAVELET TRANSFORM

Before going to wavelet transform we musbw about
the wavelets. A wavelet is a waveform of effectybéinited
duration that has an average value of zero. In emadtical
term wavelets are mathematical functions that putlata into
different frequency components, and then study each
component with a resolution matched to its scaig.1Fshows
the comparison of wavelets with sine waves, whioh the
basis of Fourier analysis. Sinusoids do not hawsitdd
duration they extend from minus to plus infinity. héfe
sinusoids are smooth and predictable, wavelets tende
irregular and asymmetric. Fourier analysis consistfs
breaking up a signal into sine waves of variougjdencies.
Similarly, wavelet analysis is the breaking up ddignal into
shifted and scaled versions of the original (orheot wavelet.

Sine Wave Wavelet (db10)

Fig. 1 Comparison of sine wave and wavelet

Fig.1 shows that signals with sharp changéghimbe
better analyzed with an irregular wavelet than veitsmooth
sinusoid. It also makes sense that local featuas loe
described better with wavelets that have local réxt&o
wavelet has advantages over traditional Fourierhout in
analyzing physical situations where the signal amst
discontinuities and sharp spikes. Wavelets wereeldped
independently in the fields of mathematics, quanphygsics
and electrical engineering. There are many kindwafelets
one can choose between smooth wavelets, compactly
supported wavelets, wavelets with simple matherahtic
expressions, wavelets with simple associated diletc. some
single wavelet families are shown in Fig 2.
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Fig. 2 Some single wavelet families.
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Wavelet Transform is used to split the sign&d a bunch

processing to more mathematically pure field ofvisg
partial differential equations. Wavelets providése-scale
map of any signal it can provide extraction of teas that
vary in time. Above features makes wavelet an ideal for
analyzing signals of a transient or non-stationaature.
Hence the use of wavelet in fingerprint recognitEystem
increases performance of system.

[ll. PATTERN RECOGNITION

Pattern recognition is a branch of science tihevelop
"classifiers" that can recognize unknown instanmiesbjects.
To recognize an object means to classify it, oadsign it to
one of a set of possible classes or labels. Thsschssignment
of objects is based on an analysis of the valuesefor more
features of the object. Pattern recognition teaesgare used
in a wide variety of commercial applications. Commo
examples include character recognition, such asthaning

of signals and represents the same signal, but alf a printed page of text into a word processorturs

corresponding to different frequency bands. Thengipie
advantage is they provide what frequency bandssatswvhat
time intervals. Wavelet transform of any function at
frequency a & time b is computed by correlating ithw
wavelet atom as

WF () = [ f
Ja z,

It provides time-frequency localization. Vétet
transform is always defined in terms of a ‘moth&dvelety
and a scaling functioq , along ith their dilated and translated
versions. Applying wavelet transform on 1D signialcan
correctly detect the singularity in a signal. Fmages, the 2D
scaling functionp( x, y) and mother wavelat(x, y) is defined
as tensor products of the following 1-D wavelet&) , v ()
and scaling functiong(x),p( y) .

(D (t—b/2)df (1)

Scaling function

P(x.v) = p(x) < p(y)

Vertical wavelets

Y (2. 3) = G0 <y (3)

Horizontal wavelets
w () = w () x p(v)
Diagonal wavelets

w (x. V) = (x) < (V)

The use of wavelet transform on imagewshthat the
transform can analyze singularities easily thatlerazontal,
vertical or diagonal. So we can use the directiograblving
power of wavelet in the fingerprint recognition timck the
variation in orientation of fingerprint ridges. Wdet
transform is used in many applications some exasnphe:
Analysis & detection of singularities, For deteatiof shapes
of objects, Invariant representation of patterrandivritten &
printed character recognition, Texture analysis
classification, Image indexing & retrieval, Clagsifion &
clustering, Document analysis. Wavelets have beestlyn
implemented from fields of data compression andnalig
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language recognition, such as using voice commsndslay
a set of possible responses to a computer systen the
phone; analysis of fingerprint, face, or eye imaigesrder to
verify a person's identity; analysis of images takieom

airplanes or satellites, perhaps in order to detadttrack oil.
Humans have a powerful ability to classify objebtsed on
sensory input. Although humans have the ability réad

patterns, there are at least two potential advastag using
computer systems for pattern recognition. Even ieason
with minimal training could perform a certain tasie or she
might not be able to handle the volume of work itinaely

fashion, or without becoming bored and error-prdneother
cases, such as recognizing signs of cancer in xamages, the
task requires specialized training, and there simmy not be
as many human experts as needed. Pattern recagnitio
technology has many important uses beyond thossadjr
mentioned. For example, pattern recognition teamsgmight
be used to spot credit card fraud, or to deteetrgits to break
into computer systems. Pattern recognition teclesaquan also
be used in the area of robotics to help robotspnét visual

input and move from one place to another. In summir
should be clear that pattern recognition technolibggy at the
core of many applications that involve "intelligeutecisions
made by computer.

IV. PROPOSED METHOD OF FINGERPRINT
RECOGNITION:

This section shows the proposed method wictsists of
two main modules as shown in Fig. 3 which represéné
methodology of the implementation. The whole finyart
identification system includes enrollment module dan
identification module. Enroliment module involvégtstorage
of fingerprint images into database, while the tdmation

&module processes the input fingerprint image, coeyat

with the fingerprint images from database and necib to
the correct fingerprint image from database. Bothtle
enrollment module and identification module haveattiee
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extraction process. In this process, after findimg core point
of the fingerprint image, Region of interest (R@)extracted
around this core point so as to make the systenslaton
invariant. Then, apply multilevel wavelet decompiosi on
the extracted ROI. At each level, the wavelet ti@ms
decompose the given image into three directionalpmments,
i.e. horizontal, diagonal and vertical detail suindis in the
direction of 0, 45 and 135 respectively apart frahe
approximation (or) smooth sub band.

Fig.3: Block diagram
A Gabor filter is applied after wavelet degposition to
remove non-dc components.
multispectral Gabor filter based fingerprint recibigm.

@ ey Eo MATLAB? Watch this Widso, see Demos, or read Getting Started,
pc =
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>

Fig.4. Result of multispectral Gabor filter basedyérprint recognition.

Further this technique is compared with a uniqghaps
context based fingerprint matching technique. Sbape easy
to extract and shape models are considered efficien

All these texture features contains the charadiesiof the
fingerprint image and it can represent the fingetpimage.
This texture feature is compared and matched \uightéxture
feature of images from database. The matched fimigper
image from database is the one that have minimwstamie
value. For the matching of database template astddmplate
features different distance metrics can be usex Hilkclidean
distance, Canberra distance, and Manhattan Distaetécs.

We conduct experiments on accuracy on palic
available fingerprint databases. The following fesware
obtained using MATLAB.

After p-reprocessing and decomposing of fipget
images using wavelets, feature extraction is dofleen,
fingerprint recognition is carried out. To know the
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Fig.4 shows the result of

performance of the system, 8 trials are carried loutach trial
step value is assigned in increasing order fror &.tIn first
trial step value is set to 1. Step value 1 impliésipression of
each person in database. For this trial Accura&R fFalse
Accept Rate (FAR): It is the probability that system incorrectly
matches with images stored with input image dampand
average error is being calculated. Thus, this phoce is
repeated till step value = 8. The values of eaatampeter in
each trial is noted and tabulated as shown in behbles.
Then, graphs of each parameter v/s step value wend
separately as shown in the following fig 5, fig Bdafig 7,
respectively.
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Fig.7. Avg_err v/s Step value
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CONCLUSION

In this paper we analysedhe performance of tw
fingerprint techniques wiz, multispectral Gabortdiil basec
fingerprint recognition and shape context based€fiprint
recognitionFirst, some instances of persons in the data
are used for training. Training is the processpl@ng pre
processing filters on the fingerprint followed byafure
extraction. The extracted features are storeddatabase. Th
system is tested byassifying the images of known classes
first, extracting their features followed by comipar the
database features. As the actual classes are knbemesuli
of classification is compared with known result dbtain
accuracy. Numbers of features acbanged to check tt
change in accuracy. The accuracy v@#s38% of the firs
technique and that of the second was 91%.

REFERENCES

[11.

"Wavelet Application in Fingerprint Recognition" Rssh Verma
AnujGoel; International Journal of Soft Computing ndi

Engineering(IJSCE),ISSN: 223807, Volum-1.Issue-4, September

2011.

Raymond Thai, "Fingerprint Image Enhancement anaduliie Extra-
tion," The University of Western Australia, 20

Jossy P. George and Abhilash S. K., Raja K. B, ri3i@m Domin
Fingerprint Identi cation Based on DTCWT", (IJACSA)ernatione
Journal of Advanced Computer Science and Applioati®/ol. 3, No
1, 2012.

Jiong Zang, Jie Yuan, Fei Shi, &n Du, "A Fingerprint Matching -
gorithmof Minutia Based on Local Characteristic", 2008 EEEourtt
International Conference on Natural Computa Manvjeet Kaur,
Mukhwinder Singh, Akshay Girdhar, and Parvindel Sandhu,"
Fingerprint Veri cation System using Minutiae Eotien Tecl-
nique", World Academy of Science, Engineering and Tetdgy 46
2008.

D.Bennet and Dr. S. Arumuga Perumal, "FingerprDWT, SVD
BasedEnhancement and Signi cant Contrast for RidgesVaiidys
Using Fuzzy Measures", Journal Of Computer Science .
Engineering, Volume 6, Issue 1, March 2011 .

Gornale S.S, Humbe V, Manza R and Kale K.V, "Fipget image d-
noising using multresolution analysis (MRA) through station:
wavelettransform (SWT) method", International Journal ofavledge
Engineer- ing, ISSN: 0976816, Vol. 1, Issue 1, 2010, -05-14. 63
[8] M. Sifuzzamanl, M.R. Islaml and M.Z. Ali, "Appation of
Wavelet Transform and its Advantages Compared to Foi
Transform", Jour-

nal of Physical Sciences, Vol. 13, 2009,
791:www.vidyasagar.ac.infjournall21.

2.
3]

[4].
5].

6].

(71

8.

[9]. -134

About Author

Shilpa M R born on July 3, 1989 in Gulbarga, Inc
Completed Masters ifCommunication Syster at
Poojya Dodappa Appa institute of Engineeri
Gulbarga, India. Completed bachelor of engineeim
Electronic and Communication at APPA Institute
Engineering And Technology, Gulbarga, In

Her area of interest i€ommunication networks ar

digital Image Processing related to medical eledts

ISSN:0972-

10

Anuradha K born on 04 January,1989 in Gulbarga,
India. Completed Masters irin Communication
Systems at Poojya Dodappa Appa institute
Engineering, Gulbarga, India. Completed bachelc
engineering in Electronics and Communicatior
APPA Institute of Engineering And Technolog
Gulbar@, India

()

~ 4

Her area of interest is communication netw.



