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ABSTRACT 

In this paper we tend to propose a high-speed technique for fingerprint recognition supported minutiae matching, 

which, in contrast to typical minutiae matching algorithms, additionally takes under consideration region and 

business structures that exist between minutiae pairs, permitting obtaining a lot of structural data of the fingerprint 

and leading to stronger and a lot of correct matching of minutiae. 
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INTRODUCTION  

 

Biometric systems identify a person using behavioural and physiological biometric data. The 

behavioral biometrics are: signature, gait, speech and keystroke, which vary with age and 

environment. Physiological   characteristics don't change throughout the life of an individual. 

Such characteristics include face, fingerprint, palm print and iris. The biometric systems 

verify and identify an individual using his biometric data.  

 

Historically speaking, fingerprints are long related to sociology, specifically forensics. 

Development of cheaper and sturdy automatic fingerprint authentication systems plus the 

inherent easy fingerprint acquisition, has light-emitting diode to its widespread industrial 

and civilian applications. One among the world’s largest fingerprint recognition systems is 

that the Integrated automatic Fingerprint Identification System (IAFIS), maintained by the 

law enforcement agencies since 1999. 

 

Fingerprint identification is that the most well-liked thanks to establish an individual, 

attributable to practicableness, permanence, distinctiveness, responsibleness, accuracy, and 

satisfactoriness. A fingerprint may be a pattern of ridges and valleys. The ridges are the 

dark expanses of the fingerprint and also the valleys are the white areas that exist between 

the ridges.  

 

 

 

 

FINGERPRINT CLASSIFICATION  

Fingerprint classification involving half-dozen families with crucial points in a very 

fingerprint called core and delta marked as circles and triangles given in a very figure. 

Many classifications are given to patterns which will arise within the ridges of a fingerprint 

(see Fig.). These stages are called the trivia of the fingerprint. The first commonly used 

trivia in current fingerprint recognition technologies are ridge endings and bifurcations, 

because they can be simply detected by solely watching points that surround them 

(Bifurcation is that the location where a ridge divides into 2 separate ridges). A good 

quality fingerprint contains thirty – eighty trivia points.  
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Fig: Finger prints 

 

A fingerprint is a picture of the epidermal ridges on an individual's tip. A hierarchy of 3 

levels of options, namely, Level one (pattern), Level 2 (minutiae points) and Level three 

(pores and ridge shape) is used for recognition functions (see Fig.).  

 

Level one options sits down with the pattern form of the unknown fingerprint—a  loop, 

whorl or some other form. This level of detail can't be accustomed individualize, but it will 

help slender down the search. 

 

Level two features refers to specific friction ridge methods — overall flow of the friction 

ridges and major ridge path deviations (ridge characteristics known as minutiae) like ridge 

endings, lakes, islands, bifurcations, scars, earliest ridges, and flexion creases.  

 

Level three detail refers to the intrinsic detail gift in a very developed fingerprint — pores, 

ridge units, edge detail, scars, etc. High resolution sensors (1000dpi) are required for 

extraction of Level three features. 
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 Fig. 2: Fingerprint Features  

 

FEATURE EXTRACTION TECHNIQUES  

For the purpose of automation, a suitable representation which is also known as feature 

extraction of fingerprints is crucial. This representation should have the following properties: 

a) Retention of the discriminating power of each fingerprint at several levels of resolution; b) 

easy computability; c) Amenable to automated matching algorithms; d) Stable and invariant 

to noise and distortions; e) efficient and compact representation. 

 

There are four categories of strategies supported fingerprint feature extraction by image 

process. The first class of strategies extract minutiae directly from the gray-level image 

without using binarization and cutting processes whereas the second category extracts options 

from binary image profile patterns. 
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The third class of ways uses machine learning for extracting minutiae and also the last class 

extracts minutiae from binary skeletons.  Binarization is that the process by that an increased 

gray-level image is transformed into a binary image for succeeding feature detection. 

Sensible binarization algorithms should minimize info loss and conjointly provide 

economical computational complexes. A binarization approach supported the height detection 

within the cross section gray-level profiles orthogonal to the native ridge orientation. 

 

MINUTIAE BASED FINGERPRINT RECOGNITION PROCESS  

Minutiae primarily based fingerprint recognition method includes the subsequent steps: 

Binarization, thinning (Block Filter), trivia Extraction, trivia Matching, Computing Matching 

Score (see Fig.). 

 

Binarization: in this step the fingerprint image is converted into grayscale, and then to binary 

data. in this step the image orientation is aligned, as it can have a different orientation from 

the example fingerprints, which ar about to be utilized in the matching step. 
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Fig: Fingerprint recognition steps 

 

Block Filter: The binarized image is thinned to reduce the thickness of all ridges lines to one 

pixel width. 

 

 

Fig. 5: Binarized and thinned fingerprint. 

 

This step can help to extract minutiae points, as thinning does not change the position of the 

minutiae points compared to the initial fingerprint.  

Dilation and erosion are accustomed skinny the edges. There are many algorithms for 

thinning edges and protective the minutiae points (for example: Zhang-Suen algorithm, edge 

sweetening, etc.). 
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Minutiae extraction: This step derives the minutiae locations and angles. The terminations 

caused by the boundary aren\'t thought-about as the minutiae points. Crossing range (Cn) is 

used to identify the minutiae points. Cruising range is outlined as half the add of variations 

between intensity values of 2 adjacent pixels. If crossing range is 1, 2, three or bigger, than 

the minutiae points are thought-about as ending, normal ridge, bifurcation respectively (see 

Fig.). 

 

 

 

 

(a) Ending minutiae, C
n
=1; (b) Normal ridge pixel, C

n
=2; (c) Bifurcation minutiae, C

n
=3. 

Extracted minutiae points from the corresponding fingerprint are given in the figure below: 

 

 

Fingerprint and extracted minutiae points. 
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Minutiae Matching: in this step the fingerprint data is compared with the guide data of the 

system. The extracted minutiae data are hold on as a matrix with number of rows capable 

number of minutiae points, and with four columns: column one is the row index of every 

minutiae point; column a pair of is the column index of every minutiae point; column 3 is 

the orientation angle of every minutiae point; column 4 is the form of minutiae (1 – ending, 

a pair of – bifurcation, 3-normal ridge). 

During the matching process each minutiae purpose is compared with the guide's knowledge. 

There are several algorithms for examination minutiae. One among them converts guide 

knowledge points to polar coordinates using the subsequent equation: 

 

 

The input data matrix points are converted to polar coordinates using the subsequent 

equation: rotate values – the difference between the orientation angles of Talk and I'm. Talk 

and I'm representing the extracted information all tiled the columns of row k and row m 

within the template and input matrices, respectively. 

 

 

V. FINGERPRINT MATCHING TECHNIQUES  

 

Matching fingerprint images is a particularly troublesome downside, mainly attributable to 

the big variability in numerous impressions of a similar finger. Fingerprint matching 

algorithms are roughly classified into three major categories 

 

Correlation-based Matching: two fingerprint images are superimposed and the correlation 

between corresponding pixels is calculated for various alignments (e.g. Various shifts and 

rotations). Fourier transform are often wanting to speed up the correlation computation 
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Feature-based (or Minutiae-based) Matching: Typical fingerprint recognition strategies use 

feature-based matching, where minutiae (i.e., ridge ending and ridge bifurcation) are 

extracted from the registered fingerprint image and thus the input fingerprint image, and 

therefore the variety of corresponding minutiae pairings between the 2 pictures is used to 

recognize a sound fingerprint image. Alternatively, Jain et al. Used a string matching 

technique whereas Isenor and Zaky propose a graph-based fingerprint matching formula. In 

are describes a fingerprint verification formula supported a bipartite graph construction 

between model and question fingerprint feature clusters. 

 

The minutiae matching drawback has been mostly addressed as same extent pattern 

matching drawback that has been extensively studied yielding families of approaches 

known as relaxation ways, pure mathematics and operational research solutions, tree-

pruning approaches, energy-minimization ways, Hough remodel, etc. 

 

Pattern-based (or Image-based) Matching: Pattern based mostly algorithms compare the 

fundamental fingerprint patterns (e.g., native orientation and frequency, ridge shape, texture 

information) between a previously stored template and a candidate fingerprint. The pictures 

need to be aligned within the same position, about a central purpose of each icon. The 

fingerprint image is then graphically compared with the guide to understand the degree of 

match.  

 

The image-based techniques embrace both optical likewise as computer-based image 

correlation techniques. Several techniques have transformed-based techniques have 

conjointly been explored. As an example, a phase-based fingerprint image matching 

technique using 2d discrete Fourier transforms has been proposed while describes a Gabor 

filter based mostly fingerprint matching technique. 

 

CURRENT AND FUTURE WORK  

The authors are engaged on the event of a code based on the higher than represented rule. The 

system will be utilized for checking the rule and optimizing the steps of the feature extraction 

and matching processes based on the test results. 
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