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Abstract— with identity fraud in our society reaching 
unprecedented proportions and with an increasing emphasis on 
the emerging automatic personal identification applications, 
biometrics-based verification, especially fingerprint-based 
identification, is receiving a lot of attention. There are two 
major shortcomings of the traditional approaches to fingerprint 
representation. For a considerable fraction of population, the 
representations based on explicit detection of complete ridge 
structures in the fingerprint are difficult to extract 
automatically. The widely used minutiae-based representation 
does not utilize a significant component of the rich 
discriminatory information available in the fingerprints. Local 
ridge structures cannot be completely characterized by 
minutiae. Further, minutiae-based matching has difficulty in 
quickly matching two fingerprint images containing different 
number of unregistered minutiae points. The proposed filter-
based algorithm uses a bank of Gabor filters to capture both 
local and global details in a fingerprint as a compact fixed 
length Finger Code. The fingerprint matching is based on the 
Euclidean distance between the two corresponding Finger 
Codes and hence is extremely fast.  

 
 Index Terms— Biometrics, Finger Code, fingerprints, flow pattern, 

Gabor filters, matching, texture, verification. 

 
I. INTRODUCTION 

  
         Basically Skin of human fingertips consists of ridges and 
valleys and they mixing together form the distinctive patterns. 
At the time of pregnancy these distinctive patterns are fully 
developed and are permanent throughout the whole lifespan. 
Those patterns are called fingerprints. From different 
researches it has been observed that no two persons have the 
same fingerprints, so they are unique for each individual 
.because of the above mentioned characteristic, fingerprints 
are very popular for biometrics applications.  
         A finger prints are the most important part of human 
finger. It is experienced from the research that all have their 
different finger prints and these finger prints are permanent for 
whole life. So fingerprints have been used for the forensic 
application and identification for a long time. 

 
                                                               

Figure: 1 Finger print image acquired by a Sensor 
A fingerprint is the composition of many ridges and 

furrows. Finger prints can’t distinguished by their ridges and 
furrows. It can be distinguished by Minutia, which are some 
abnormal points on the ridges. Minutia is divided in to two 
parts such as: termination and bifurcation. Termination is also 
called ending and bifurcation is also called branch. Again 
minutia consists of ridges and furrows. valley is also referred 
as furrow 

 
Figure: 2 Diagram of Minutiae 

         Fingerprint Identification is the method of identification 
using the impressions made by minutiae ridge formations or 
patters found on the fingertips. No two persons have exactly 
the same arrangement of ridge patterns and the patterns of any 
one individual remain unchanged throughout life. Fingerprints 
offer an infallible means of personal identification . Other 
personal characteristics may change but fingerprints do not. 
Fingerprints can be recorded on a standard fingerprint card or 
can be recorded digitally and transmitted electronically to the 
FBI for comparison. By Comparing fingerprints at the 
suspected persons. Officials can establish absolute proof of the 
presence of identity of a person 

International Journal of Scientific Research and Review

Volume 7, Issue 8, 2018

ISSN NO: 2279-543X

http://dynamicpublisher.org/699



 
Figure: 3 Fingerprint Pattern Type 

               
    

II. Importance of finger prints 
 

 Fingerprints have remarkable permanency and 
uniqueness throughout the time. From observations we 
conclude that the fingerprints offer more secure and reliable 
personal identification than passwords, id-cards or key can 
provide. Examples such as computers and mobile phones 
equipped with fingerprint sensing devices for fingerprint based 
password protection are being implemented to replace 
ordinary password protection methods. 
According to most professional criminal investigators, 
fingerprints obey three fundamental principles. These 
principles are: 

 A fingerprint is an individual characteristic. It is yet 
to be found that prints taken from different 
individuals possess identical ridge characteristics. 

 A fingerprint will remain unchanged during an 
individual's lifetime. 

 Fingerprints have general characteristic ridge patterns 
that permit them to be systematically classified.  

 
                               III .Implementation  

   
  After we go through the literature survey we 
understand that there were so many algorithms for finger print 
identification. In this proposed system we introduced miniature 
matching and gabor filter for identification of fingerprints. The 
block diagram of proposed system is shown in below figure. 
 

A. Block Diagram and Description:  
 

 
Figure: 4 Block diagram of Proposed System 

 
B. Image Acquisition:  

 
 The Acquisition stage is the process to obtain image 
by different ways such as Online and Offline. There are 
number of methods are used which are discussed. In online 
method the optical fingerprint reader is used to capture the 
image of fingerprint. In offline method the fingerprint image is 
obtained by ink in the area of finger and then put a sheet of 
white Paper on fingerprint and scans it to get a digital image. 
The resolution of the fingerprint must be 500dpi while the size 
is (640x480) pixels. 

C. Pre-processing :  
 
 The Pre-processing stage is the process of removing 
unwanted data in fingerprint image such as noise, reflection, 
etc. It is used to increase the clarity of ridge structure. The 
main steps to do Pre-processing stage are enhancement 
fingerprint image, binarization and thinning. The result of 
enhancement is shown in the Figure. For fingerprint 
enhancement we applied the following steps : 
• Identify ridge segment 
• Determine ridge orientations 
• Determine ridge frequency 
• Apply filters 
• Histogram Equalization 
• FFT Enhancement 
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Figure:5 Pre-processing stage (a)Original image (b)Ridge 
segment (c)Histogram Equalization (d) FFT Enhancement 

 
D. Proposed method implementation: 

 
It is desirable to obtain representations for fingerprints which 
are scale, translation, and rotation invariant. Scale invariance 
is not a significant problem since most fingerprint images 
could be scaled as per the dpi specification of the sensors. The 
rotation and translation invariance could be accomplished by 
establishing a reference frame based on the intrinsic 
fingerprint characteristics which are rotation and translation 
invariant. The present implementation of feature extraction 
assumes that the fingerprints are vertically orientation. In 
reality, the fingerprints in our database are not exactly 
vertically oriented; the fingerprints may be oriented up to 
away from the assumed vertical orientation. This image 
rotation can be partially handled by a cyclic rotation of the 
feature values in the Finger Code in the matching stage; in 
future implementations. The four main steps in our feature 
extraction algorithm are  

1) Determine a reference point and region of interest for 
the fingerprint image;  
 2) Tessellate the region of interest around the reference 
point; 
 3) Filter the region of interest in eight different directions 
using a bank of Gabor filters.  
4) Compute the average absolute deviation from the mean 
(AAD) of grey values in individual sectors in filtered 
images to define the feature vector or the Finger Code 

After completion of fingerprint ridge thinning, minutiae 
marking is done by using 3 x3 pixel window. In case of 
minutiae marking the concept of Crossing Number (CN) is 
mainly used. 
 

E. REFERENCE POINT DETECTION: 
 
 Fingerprints have many conspicuous landmark structures and 
a combination of them could be used for establishing a 
reference point. We define the reference point of a fingerprint 
as the point of maximum curvature of the concave ridges of 

fingerprint image. An improved scheme for core point 
positioning algorithm that we have used is as follows. 
1) Given an input image, enhance the fingerprint in order to 

obtain a better image quality 
2)  After this operation, the image is segmented and 

background is separated from fingerprint image. This can 
be performed using a simple block-wise variance 

approach, since background is usually characterized by a 
small variance. Image is first binary closed (Matlab 

command imclose), then eroded (Matlab command 
imerode), in order to avoid holes in fingerprint image and 
also undesired effect at the boundary (between 

fingerprint and background). The image segmentation is 
repeated several times, up to a desired condition is 

satisfied. This is done in order to avoid undesired 
boundary effects between fingerprint and background. 
The condition which has to be satisfied is chosen in the 

following way: the enhanced image is divided into non-
overlapping blocks of given sizes (usually 32 x 32 or 

64x64). The whole enhanced image is filtered with a 
complex filter. Let Cf_max be the maximum value of the 
filtered image in the current region of interest (previously 

calculated according to some initial parameters). For each 
non-overlapping block we calculate the relative 

maximum Cf_rel.  
3) Then we perform a fast pixel-wise orientation field 

computation .  
4) The orientation field is used to obtain a logical matrix 

where pixel (I,J) is set to 1 if the angle of the orientation 

is <= PI/2 (PI 3.1415926535897...).  
5) After this computation find the border of this logical 

matrix, in the region of interest of fingerprint image. 
6) After this computation I calculate the complex filtering 

output [8] of the enhanced fingerprint image. It is not 

necessary to re-calculate it, I use the complex filtered 
image calculated in step 2. Now we can find the 

maximum value of complex filtering output where the 
pixels of the logical image are set to 1. 

7) I repeat steps 4-5-6 for a wide set of angles (…, PI/2-

3*alfa, PI/2-2*alfa, PI/2-1*alfa, PI/2, PI/2+1*alfa, 
PI/2+2*alfa, PI/2 +3*alfa, where alfa is an arbitrary 

angle). Each time I determine a point (Note: each of them 
will be a candidate for fingerprint matching). 

8)  Subdivide all the points found in step 7 into subsets of 
points which are quite near each other. I will have say N 
subsets. For each subsets I will have a certain number of 

candidates and I consider only subset with a number of 
candidates >= 3. For each of this subset I consider the 

subset with the greatest x-averaged coordinate. In this 
subset I consider the core point the candidate with the 
greatest x-coordinate. This is a good approximation in 

standard fingerprint image. 
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F. TESSELLATION: 

 
The spatial tessellation of fingerprint image which consists of 
the region of interest is defined by a collection of sectors. We 
consider Newdb14 database containing 14 TIFF Fingerprint 
images of size 256 x 256 with resolution 500dpi. We use four 
concentric bands around the core point. Each band is 20 pixels 
wide and segmented into sixteen sectors. Thus we have a total 
of 16 x 4 = 64 sectors and the region of interest is a circle of 
radius 100 pixels, centered at the core point. 
Fingerprints have local parallel ridges and valleys, and well 
defined local frequency and orientation. Properly tuned Gabor 
filters, can remove noise, preserve the ridge and valley 
structures, and provide information contained in a particular 
orientation in the image. A minutia point can be viewed as an 
anomaly in locally parallel ridges and it is this information 
that we are attempting to capture using the Gabor filters. 
Before filtering the fingerprint image, we normalize the region 
of interest in each sector separately to a constant mean and 
variance. Normalization is performed to remove the effects of 
sensor noise and gray level deformation due to finger pressure 
differences. Let I(x,y)denote the gray value at pixel (x,y), and 
Mi,Vi the estimated mean and variance of sector Si, 
respectively, and Ni(x,y) the normalized gray-level value at 
pixel (x,y).  
 

G. Filtering: 
 
Let Fi8 be the 0-direction filtered image for sector Si. Now, 
and, the feature value Vi8 is the average absolute deviation 
from the mean Pi8 defined as 

 
Where is ni the number of pixels in Si , and Pi8 is the mean of 
pixel values of Fi8 in sector Si . The average absolute 
deviation of each sector in each of the eight filtered images 
defines the components of our feature vector. The rotation 
invariance is achieved by cyclically rotating the features in a 
feature vector itself. A single step cyclic rotation of the 
features corresponds to a feature vector which would be 
obtained if the image was rotated by 22.5 degrees. Fingerprint 
matching is based on finding the Euclidean distance between 
the corresponding feature vectors. This minimum score 
corresponds to the best alignment of the two fingerprints being 
matched. If the Euclidean distance between two feature 
vectors is less than a threshold, then the decision that “the two 
images come from the same finger” is made, otherwise a 
decision that “the two images come from different fingers” is 
made. Since the template generation for storage in the 
database is an off-line process, the verification time still 
depends on the time taken to generate a single template. 
 
 

IV. RESULT 

The proposed system was fully developed and tested 
to demonstrate its feasibility and effectiveness. The 
screenshots and working of the proposed system was shown in 
below figure. 

 
We have tested this algorithm on various databases. Our DB 

contains 10 different fingerprints of type whorl , right Loop 
and double loop each fingerprint has size 256×256 and 
resolution 500 dpi.. The DB contains PC TIF files 
corresponding to 10 persons 8 items per person. The images 
are 256×256 pixels with resolution 500 dpi. when same 
fingerprint is given as input, or for input fingerprint you 
consider different rotated images of 10, 90,180,270, degree of 
each fingerprint ie 1_1.TIF, 2_1.TIF etc which is already in 
database Then results for FAR, GAR, FRR for threshold are as 
follows. 

 

 
(a) Input image 

 

            
(b) Minutiae 
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(c) Binary image 

                  
(d) Thinned image 

 

 
(e) Matched Minutiae 

 

 
 

(f) Matched Person 
 

V.  CONCLUTION AND FUTURE 
ENHANCEMENT 

Conclusion: 
We have presented a fingerprint matching scheme that utilizes 

both the frequency and orientation information available in a 

fingerprint. Eight Gabor filters are used to extract features 

from the template and input images. The primary advantage of 

our approach is computationally attractive matching capability 

and compact length of Finger Code. The following areas of 

improvement are needed 1) Handling Distortion 2) Handling 

Large scale rotation 

 

Future Scope: 
The future work is to do fingerprint identification and 

verification by using neural network and fuzzy logic in order 

to enhance and evaluate the best performance of fingerprint 

recognition system and to create our own database for testing 

our work on it. 
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