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ABSTRACT

Fingerprint recognition systems are widely used in the field of biometrics. Many existing fingerprint sen-
sors acquire fingerprint images as the user’s fingerprint is contacted on a solid flat sensor. Because of this 
contact, input images from the same finger can be quite different and there are latent fingerprint issues 
that can lead to forgery and hygienic problems. For these reasons, a touchless fingerprint recognition 
system has been investigated, in which a fingerprint image can be captured without contact. While this 
system can solve the problems which arise through contact of the user’s finger, other challenges emerge.

INTRODUCTION

Many biometric characteristics were used to verify a specified human’s identity. Some of these recognition 
characteristics included iris, face, fingerprint, voice, hand geometry, and eye pattern retinal. Among all 
these characteristics, for automatic private identification, fingerprint recognition was the most common 
and reliable biometric function. To obtain excellent fingerprint pictures with suitable features, various 
kinds of sensors (including optical, thermal, and capacitive sensors) have been created. Also, to improve 
authentication efficiency, a big range of algorithms have begun.

Despite all these efforts to acquire good fingerprint images and improve performance, because of 
its trigger design, touch-based sensors can not be used in the Gun. The trigger has much less space to 
identify, and since the finger has to be set on it, the same position and types of finger minutiae would 
be different. In such a situation, it would be tough to recognize fingerprints.
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The method was suggested to decrease this issue using a fingerprint sensing technology. It is called 
a fingerprint recognition system without touch. The Touchless fingerprint technology does not require 
contact between the finger’s skin and the sensing region. Fingerprint accession without touch is remote 
sensing technology to capture the ridge valley pattern that is vital. A touchless fingerprint scheme has been 
explored in this section that substantially overcomes the issues engaged in standard touch-based sensors.

The following chapter is structured. The background of the research job was described in section 
2. Section 3 presents the main focus of the chapter. Section 4 describes the recognition and matching 
algorithm for touchless fingerprints. Section 5 provided the implementation of this algorithm in Smart 
Gun. Sections 6 give a suggestion about future scopes. Finally, in chapter 7, conclusions are discussed.

BACKGROUND

Acquisition of touchless fingerprinting is a remote sensing technology for capturing the ridge-valley 
pattern that offers vital identification data. Several methods have been indicated for the touchless fin-
gerprint recognition scheme.

(Y. Song. C. Lee, 2004) proposed a preprocessing technique that comprised of low pass filtering, 
segmentation, and Gabor enhancement for their own-designed touch-less sensor.

(C. Lee, 2006) resolved the 3D to 2D image mapping problem that was introduced by (Y. Song. C. 
Lee, 2004) by a robust view difference image rejection method. Preprocessing of the fingerprint im-
ages captured with a mobile camera has been proposed by (C. Lee. S. Lee, 2006)]. Application of the 
fingerprint verification technology to mobile handsets is discussed by (Thornton, 2005) and a novel 
method for the fingerprint enhancement has been developed for that particular design by (T. Nakanuira, 
2004). Most recently, (Diaz-Santana, 2006) introduced a new touch-less device - The Surround Imager, 
which can acquire 3D rolled- equivalent fingerprints. To make 3D touch-less fingerprints interoperable 
with the current AFIS system. (Y. Chen. G. Parziale. E. Diaz—Sanlana, 2006) proposed an unwrapping 
algorithm that unfolds the 3D touch-less fingerprint images into a 2D representation that is comparable 
with the legacy rolled fingerprints. (Elnighammer, 2002) developed a touchless fingerprint sensor us-
ing a camera. They used a polarizer filter and a band-pass filter (N.Vyas, 2011) in order to acquire the 
right quality image.

MAIN FOCUS OF THE CHAPTER

Fingerprint

A fingerprint is the mirror image of one finger. It is an impression of the furrows and friction ridges on 
all parts of the finger.the ridges and furross present functional similarities in each, like parallelism and 
average width. The fingerprint is not differentiated by its ridge and furrows, but by characteristics called 
minutiae, the ridges.there are two kinds of minutiae shown below.

1.  A ridge’s jarring end (ridge ending)
2.  A single ridge (ridge bifurcation) that splits into two ridges.



 

 

5 more pages are available in the full version of this document, which may be

purchased using the "Add to Cart" button on the publisher's webpage:

www.igi-global.com/chapter/application-of-fingerprint-matching-algorithm-in-

smart-gun-using-touch-less-fingerprint-recognition-system/252599

Related Content

Electrical Faults in Power Systems
Abdelkader Abdelmoumeneand Hamid Bentarzi (2016). Handbook of Research on Emerging Technologies

for Electrical Power Planning, Analysis, and Optimization (pp. 1-11).

www.irma-international.org/chapter/electrical-faults-in-power-systems/146729

Hardware Acceleration of CBIR System with FPGA-Based Platform
Veronica Gil-Costa, Romina Soledad Molina, Ricardo Petrino, Carlos Federico Sosa Paez, A. Marcela

Printistaand Julio Daniel Dondo Gazzano (2016). Field-Programmable Gate Array (FPGA) Technologies for

High Performance Instrumentation (pp. 138-170).

www.irma-international.org/chapter/hardware-acceleration-of-cbir-system-with-fpga-based-platform/159019

Agent-Based Improved Neuro-Fuzzy for Load Balancing in Sensor Cloud
Prashant Sangulagiand Ashok Sutagundar (2021). International Journal of Energy Optimization and

Engineering (pp. 16-35).

www.irma-international.org/article/agent-based-improved-neuro-fuzzy-for-load-balancing-in-sensor-cloud/267783

Methods for Comprehensive Analysis of Heat Supply Reliability
V. A. Stennikovand I. V. Postnikov (2013). International Journal of Energy Optimization and Engineering

(pp. 120-142).

www.irma-international.org/article/methods-for-comprehensive-analysis-of-heat-supply-reliability/101723

Modeling, Design, and Applications of the Gas Sensors Based on Graphene and Carbon

Nanotubes
Rafael Vargas-Bernal (2017). Handbook of Research on Nanoelectronic Sensor Modeling and Applications

(pp. 181-207).

www.irma-international.org/chapter/modeling-design-and-applications-of-the-gas-sensors-based-on-graphene-and-

carbon-nanotubes/166411

http://www.igi-global.com/chapter/application-of-fingerprint-matching-algorithm-in-smart-gun-using-touch-less-fingerprint-recognition-system/252599
http://www.igi-global.com/chapter/application-of-fingerprint-matching-algorithm-in-smart-gun-using-touch-less-fingerprint-recognition-system/252599
http://www.irma-international.org/chapter/electrical-faults-in-power-systems/146729
http://www.irma-international.org/chapter/hardware-acceleration-of-cbir-system-with-fpga-based-platform/159019
http://www.irma-international.org/article/agent-based-improved-neuro-fuzzy-for-load-balancing-in-sensor-cloud/267783
http://www.irma-international.org/article/methods-for-comprehensive-analysis-of-heat-supply-reliability/101723
http://www.irma-international.org/chapter/modeling-design-and-applications-of-the-gas-sensors-based-on-graphene-and-carbon-nanotubes/166411
http://www.irma-international.org/chapter/modeling-design-and-applications-of-the-gas-sensors-based-on-graphene-and-carbon-nanotubes/166411

