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ABSTRACT
Fingerprint matching is the procedure used to decide if two
arrangements of unique finger impression edge detail
originate from a similar finger. There exist numerous
calculations that do unique mark coordinating from multiple
points of view. A few techniques include coordinating details
focuses between the two pictures, while others search for
likenesses in the greater structure of the unique finger
impression. In this proposed work, we propose a method for
fingerprint matching based on singular point minutiae
matching technique. The term "minutia" is used to refer to
small ridge details found in fingerprints; most often, they are
termed as main points described on ridge structures. Minutiae
pi and qi are considered to coordinate if their traits are inside
a certain Limit.

the measurement of unique finger impression details is to
dependably extricate particulars from the unique mark pictures.
Anyway, unique mark pictures are infrequently of immaculate
quality. Unique mark picture upgrade methods are utilized
preceding details extraction to get a progressively dependable
estimation of particulars areas.
1.2. Fingerprints as used for identification
Fingerprint identification is the way toward looking at
addressed and realized grinding skin edge impressions from
fingers to decide whether the impressions are from a similar
finger. Unique mark recognizable proof happens when a
specialist confirms that two rubbing edge impressions started
from a similar finger to the prohibition of all others.
A realized print is the deliberate chronicle of the erosion edges,

Keywords— Fingerprint pattern matching, Minutiae, FRR, more often than not with dark printers ink moved over a
FAR, ROC, EER

1. INTRODUCTION
1.1. Fingerprint
There are numerous kinds of calculations to do the
acknowledgement or check. But unique finger impression
acknowledgement is a standout amongst the most mainstream
and fruitful technique utilized for individual recognizable
proof; which exploits the way that the unique mark has some
special qualities called particulars.

differentiating white foundation, regularly a white card. Grating
edges can likewise be recorded carefully utilizing a strategy
called Live-Scan. A dormant print is the opportunity generation
of the rubbing edges stored on the outside of a thing. Dormant
prints are regularly fragmentary and may require concoction
strategies, powder, or elective light sources so as to be
imagined. At the point when erosion edges interact with a
surface that is open to a print, material on the edges, for
example, sweat, oil, oil, ink, and so on can be exchanged to the
thing. The elements which influence grating edge impressions
are various, in this manner expecting inspectors to experience
broad and target consider so as to be prepared to competency.

2. LITERATURE SURVEY

Fig. 1: A fingerprint image using an optical sensor
Details are focuses where the edges and bifurcation focuses are
available a unique mark picture. A basic advance in concentrate
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Jin Fei Lim[1] In this paper maker portrays a direct crossbreed
methodology that improves the execution of one of a kind
imprint affirmation technique by merging subtleties based and
picture based strategies, isolating features from the two
frameworks to reimburse the obstructions of every one of them.
Comes about show that the proposed crossbreed technique is fit
for achieving better affirmation rate. Also, examinations
demonstrate that the rate of equivalence score and the
Euclidean detachment figuring are both upgraded, overall.
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Feng Liu [2] this paper proposes an end-to-end answer for
customer approval structures in light of touchless novel finger
impression pictures in which a multitier framework is gotten to
accumulate pictures and the generous one of a kind imprint
feature of the touchless picture is expelled for organizing with
high affirmation accuracy. Even more especially, a touch less
multitier special imprint get the device is expected to make
three points of view of rough pictures made after by
preprocessing strides including locale of interest (ROI)
extraction and picture change. The DIP based segment is then
removed and facilitated to see the human's character in which
part assurance is familiar with upgrade planning viability.
Examinations are composed on two sessions of touchless multiview exceptional engraving picture database with 541 fingers
got around fourteen days separated. An EER of 1.7% can be
developed by utilizing the proposed DIP-based section, which
is gigantically improved than contactless outstanding finger
impression attestation by utilizing scale invariant segment
change (SIFT) and focal points highlights. The given blend
comes about to demonstrate that it is sensible to join the DIPbased portion, nuances, and SIFT fuse for contactless novel
engraving confirmation frameworks. EER is as low as 0.5%.
Naresh Kumar [3] In this paper creator outlines that Biometric
assertion is known as the utilization of evident physiological
and direct qualities like exceptional finger impression, palm
print, iris, go facing walk, signature, and so forth. For seeing
people, Fingerprint attestation is a champion among the most
arranged and most dependable biometric highlights utilized for
individual particular affirmation. Generally speaking, novel
finger impression pictures are of low quality to think highlights.
The essential reason for this paper is to vanquish this issue. We
are utilizing CLAHE (separate constrained versatile histogram
evening out) is related with update the qualification of little
tiles and to cement the neighboring tiles in a picture by utilizing
bilinear expansion, which disposes of the misleadingly
instigated cutoff focuses with the target that we can without a
lot of a stretch concentrate highlights from excellent engraving
picture. In this paper, we are utilizing minutia point extraction
and arranging system for perceiving specific remarkable
engraving.
Preeti Pathak [4] in this paper creator shows a noteworthy
technique for unique engraving attestation today is to expel
nuances from finger impression pictures and to perform finger
impression arranging in context on the measure of relating focal
points pairings. A hero among the most troublesome issues in
intriguing engraving insistence has been that the certification
execution is on an essential dimension influenced by fingertip
surface condition, which may change subordinate upon typical
or singular causes. Watching out for this issue this paper
proposes some additional fragments that can be utilized to
reinforce the present methodologies followed in making
Fingerprint insistence framework. To expand security and
accuracy we can utilize Infrared method and structure to dole
out score of respect to every one of evacuated focal points.

similarity score of two fingerprints which can also be improved
by using multiple properties.

4. PROPOSED METHODOLOGY
4.1. Minutiae matching
Most modern fingerprint matching technologies use particulars
coordinating. The thought being on the off chance that you can
discover enough particulars in a single picture that have relating
details in another picture then the pictures are in all likelihood
from a similar unique finger impression. Details are normally
coordinated together by their separation with respect to other
particulars around it. On the off chance that various focuses in
one picture have comparable separations between them, at that
point different focuses in another picture then the focuses are
said to coordinate. It is the possibility of this paper to include
the requirement that the districts and conceivably edges
between the details ought to be the around equivalent to well.
4.2. The process
Before minutiae matching can be should be possible with the
area data the unique mark must be preprocessed. The
preprocessing of the picture is done in four phases. First, the
unique mark is diminished. After a unique mark is diminished it
is less demanding to discover details, for example, bifurcations
and endpoints straightforward. In the wake of diminishing
edge, improvement is utilized to fill in holes in edge detail. The
holes can be a consequence of the diminishing calculation or
the nature of the info unique mark picture. After the holes have
been filled in the district shading starts. In some cases, fake
districts emerge from the diminishing procedure because of a
few states of the underlying information, in this way after the
locales are discovered little incorrect areas are expelled from
the image.
4.3. Thinning
Thinning will be finished utilizing the Zhang-Suen calculation,
A Fast Parallel Algorithm for Thinning Digital Patterns. A 3x3
window is moved down all through the picture and estimations
are done on every pixel to choose whether it needs to remain in
the picture or not. To the privilege is a portrayal of the window
and the order given to the pixels that encompass the middle
pixel. The calculation will runs two sub-cycles persistently until
the picture achieves a steady state.
4.4. Scanning a fingerprint
Many of the algorithms require a direct output of the unique
mark picture. Filtering is accomplished by moving a fixed size
window over the image in a network like an example. This can
be found in the picture to one side. Notwithstanding, it is
conceivable that territories of intrigue don't lie soundly in one
of the windows. To represent this the window is then moved
just vertically, just on a level plane, and after that vertically and
on a level plane significantly the window estimate and the
lattice filter is finished once more. Along these lines, it takes
four outputs of the picture to do the straight sweep. This isn't an
issue since it is utilized for the preprocessing of a unique mark
picture (which just happens once) and is done in a direct way.

3. PROBLEM WITH EXISTING SYSTEMS
In the existing fingerprint matching algorithms, there are
various problems such as existing systems has very high
computation time and high FRR values which must be required
to reduce further. Existing system use single Minutiae-Singular
based on without orientations but in the proposed work
Enhanced Minutiae-Singular Points Network technique will be
used that will also match the fingerprint orientation. Some
characteristics of the minutiae are used to determine the
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4.5. Edge enhancement
Regions are characterized by the unique mark edges that bound
them. Be that as it may, in light of the idea of the unique mark
and current examining advancements edge detail can be absent
from the checked finger impression. Besides, the diminishing
calculation can likewise dispose of a portion of the edge detail.
Most missing edges appear as holes in an edge and are typically
effectively distinguished by a human. The issue is motivating a
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PC to remember them. Over the span of the venture, we built
up our very own edge improvement method, which got a
portion of the basic holes, notwithstanding, did not fill in the
greater or progressively complex ones. In this way, we partook
in the edge upgrade process by putting in a portion of the edges
that were in the first picture however got dropped by the
diminishing procedure.
4.6. Region coloring
After the edges have been legitimately added to the picture as
important the district shading can start. The district shading is
like bringing the picture into Microsoft Paint and utilizing the
shading fill device on all the valleys of the unique mark,
nonetheless, the code does it in a somewhat more proficient
way. The picture is examined and hues (spoken to by numbers)
are related to a void area in the picture. While the picture is
being hued in every pixel takes a gander at the pixels around it
to figure out what shading it ought to be and shading
equivalences are set up. After the picture is finished being
filtered, it is examined again this time supplanting every one of
the hues in the comparability set with only one of the hues from
them. In this manner, every pixel in a district has a similar
shading number related to it.
4.7. Spurious region removal
As antiquity of the diminishing procedure little locales are
made where there ought to be no district. Since the coordinating
procedure depends on the district preprocessing to be exact
these locales must be expelled.
4.8. Testing
After the four stages of preprocessing are finished the picture
can be utilized for the coordinating procedure.
Notwithstanding, first we will demonstrate that the area
information was a decent sign of coordinating particulars. That
is we have to demonstrate that the measure of locales between
two details is steady crosswise over a wide range of outputs of
a similar unique finger impression. To test our speculation 8
unique sweeps of a similar finger will be utilized. Two separate
particulars sets were utilized and the relating details sets were
found on every one of the 8 filters. The measure of edges and
the measure of areas between the picked details focus will be
determined and the outcomes will be analyzed.

5. RESULTS AND DISCUSSION
The proposed system is tested on various input fingerprints
collected from FVC2000 Data set. This dataset contains various
fingerprint images having rotation and cutting factors.
The accuracy of the proposed system on fingerprints of various
persons is as below:
Table 1: Accuracy test
Person
Test Cases
Accuracy
50
98%
Data Set 1
20
96%
Data Set 2
30
100%
Data Set 3
Graph showing the accurate representation of the above graph:
105
100
Accuracy

95
90
Data Set 1 Data Set 2 Data Set 3
Fig. 1: Accuracy graph
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FRR and FAR for overall data set is as follows:
Table 2: FRR and FAR values

FRR
FAR

T=.20
4%
3%

Data set 1
T= .30
0.001%
0.0035%

T=.40
11%
08%

6. CONCLUSION
The proposed system for fingerprint detection system is based
on singular point minutiae networks. In this work, various
functions such as fingerprint image enhancement, fingerprint
image binarization and then segmentation are performed.
Finally, minutia points are extracted and compared. If
comparison results to the particular threshold then it is said that
the fingerprints are matched.
In future, the system can be tested on real-world images and a
proposed algorithm can be improved so that it can work on the
images containing attacks (noise, blur or rotation) on them.

7. REFERENCES
[1] Koichi Ito, Ayumi Morita1, Takafumi Aoki, Hiroshi
Nakajima, Koji Kobayashi, and Tatsuo Higuchi,” A
Fingerprint Recognition Algorithm Combining PhaseBased Image Matching and Feature-Based Matching”,
Springer-Verlag Berlin Heidelberg March 2004, Vol, E87A,pp.684-691
[2] Minwei He, Huimin Zhao, A Identity Authentication
Based on” Fingerprint Identification”, Proceedings of the
2009 International Symposium on Web Information
Systems and Applications (WISA’09), May 2224,2009,pp.261-263
[3] Le Hoang Thai and Ha Nhat Tam, “Fingerprint recognition
using standardized fingerprint model”, IJCSI International
Journal of Computer Science Issues, Vol. 7, Issue 3, No 7,
pp. 11-17, May 2010
[4] Lavanya BN and K B Raja, Performance Evaluation of
“Fingerprint Identification Based on DCT and DWT using
Multiple Matching Techniques”, IJCSI International
Journal of Computer Science Issues, Vol. 8, Issue 6, No 1,
November 2011,pp.275-283
[5] Smita S. Mudholkar, Pradnya M. Shende , Milind V.
Sarode, Biometrics Authentication Technique for Intrusion
Detection Systems Using Fingerprint Recognition,
International Journal of Computer Science, Engineering
and Information Technology (IJCSEIT), Vol.2,
No.1,pp.57-64, February 2012
[6] Madhuri and Richa Mishra, “Fingerprint Recognition”
using Robust Local Features, International Journal of
Advanced Research in Computer Science and Software
Engineering, Volume 2, Issue 6, June 2012,pp.5849-5851,
ISSN: 2277 128X
[7] Sangram Bana and Dr Davinder Kaur, “Fingerprint
Recognition using Image –Segmentation”, (IJAEST)
International Journal Of Advanced Engineering Sciences
And Technologies, Vol. No. 5, Issue No. 1, pp.012 – 023,
June 2012.
[8] Ravi Subban and Dattatreya P. Mankame, A Study of
“Biometric Approach Using Fingerprint Recognition”,
Vol. 1, No. 2,pp.209-213, May 2013.
[9] Manisha Redhu, Dr.Balkishan, “Fingerprint Recognition”
“Using Minutiae Extractor” International Journal of
Engineering Research and Applications (IJERA), Vol. 3,
Issue 4, Jul-Aug 2013, pp .2488-2497, ISSN: 2248-9622.
Page | 3

Kumari Rozi, Jain Puneet; International Journal of Advance Research, Ideas and Innovations in Technology
[10] Iwasokun and Gabriel Babatunde, “Fingerprint Matching
Using Minutiae-Singular Points Network,” International
Journal of Signal Processing, Image Processing and Pattern
Recognition, Vol. 8, No. 2 (2015), pp. 375-388.
[11] Le Hoang Thai and Ha Nhat Tam," Fingerprint recognition
using standardized fingerprint model", IJCSI International
Journal of Computer Science Issues, Vol. 7, Issue 3, No 7,
May 2010.
[12] S M Mohsen, S M Zamshed Farhan and M M A Hashem,
"Automated fingerprint recognition: using minutiae
matching technique for the large fingerprint database",
ICECE 2004, 28-30 December 2004, Dhaka, Bangladesh.
[13] Smita S. Mudholkar, Pradnya M. Shende, Milind V.
Sarode, "BIOMETRICS Authentication technique for
intrusion detection systems using fingerprint recognition",

© 2019, www.IJARIIT.com All Rights Reserved

International Journal of Computer Science, Engineering
and Information Technology (IJCSEIT), Vol.2, No.1,
February 2012.
[14] Parul Mishra, Ajit Kumar Shrivastava, Amit Saxena,
"Enhanced Thinning Based Finger Print Recognition",
International Journal on Cybernetics & Informatics (IJCI)
Vol.2, No.2, April 2013.
[15] Muzhir Shaban Al-Ani, "A Novel Thinning Algorithm for
Fingerprint Recognition", International Journal of
Engineering Sciences, 2(2) February 2013, Pages: 43-48.
[16] Shahram Mohammadi, Ali Frajzadeh, "A Matching
Algorithm of Minutiae for Real-Time Fingerprint
Identification System", International Journal of Electrical,
Computer, Energetic, Electronic and Communication
Engineering Vol: 3, No: 12, 2009.

Page | 4

