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ABSTRACT Fingerprint recognition is a popular problem in the field of pattern recognition. It is majorly 

used in modern authentication technology like in access devices in mobile phones. The goal of this project is to 

investigate the applicability of convolutional neural networks for fingerprint recognition. This paper builds a 

CNN-based framework to precisely match contactless and contact-based fingerprint images. This framework 

initially trains a multi-Siamese CNN using fingerprint details, respective ridge map and specific area of ridge 

map. A distance-aware loss function is generated using deep fingerprint representation. For more accurate cross 

comparison deep fingerprint representations generated in such multi- Siamese network are concatenated. The 

proposed methodology for cross-fingerprint comparison is calculated on two publicly available data. The 

available database contains contactless 2D fingerprints and respective contact-based fingerprints. 
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INTRODUCTION 

These days fingerprint verification systems 

are popularly used in personal 

identification and verification systems. 

Nowadays, fingerprint recognition has 

been accepted officially for personal 

identification. The security departments 

identify the criminals by using the 

fingerprints left on the suitable surfaces. 

There are several methods introduced for 

fingerprint recognition in the literatures. 

The first paradigm of the Cellular Neural 

Networks (CNN) is introduced by Chua 

and Yang. The structure of CNN is simple 

and parallel that makes it suitable for 

image processing. The CNN architecture 

contains many processing cells. The cells 

operate in parallel in a 2D grid. Each cell 

is connected to the cells in its local 

 
neighborhood only. The CNN cells are 

really simple circuit nodes. Hence many of 

them can easily be integrated into a single 

chip. Consider an image of 64x64 pixels to 

be processed. Then a 64x64 CNN cells can 

be used to process the image by using a 

series of CNN algorithms. That means 

each pixel corresponds to each cell in the 

CNN. The faster processing is provided by 

the built in parallelism. The structure of 

the CNN is simple and because of its 

simple structure it is suitable for VLSI 

implementation. Different image 

processing tasks, such as edge detection, 

noise removal, contrast stretching, dilation 

and erosion can be performed by changing 

the template coefficients of the CNN 
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RELATED WORK Almost to the mark 

comparison of contactless 2D fingerprint 

images with contact-based fingerprints is 

difficult for the success of emerging 

contactless 2D fingerprint innovations, 

which offer more clean and deformation- 

less acquisition of fingerprint features. 

Convolutional neural networks (CNN) 

have proved its remarkable capabilities in 

biometrics recognition. However, there 

have been almost no attempts to match 

fingerprint images using CNN based 

reaches. Paper [1] develops a CNN-based 

framework to accurately match the 

contactless and contact-based fingerprint 

images. Our framework first trains a multi- 

Siamese CNN using fingerprint, respective 

ridge map and specific region of ridge 

map. This network is used to produce a 

deep fingerprint representation using a 

distance awareness loss function. Deep 

fingerprint representations generated in 

such multi-Siamese network are 

concatenated for more accurate cross 

comparison. The proposed approach for 

cross-fingerprint comparison is evaluated 

by two publicly available databases 

containing contactless 2D fingerprints and 

respective contactbased fingerprints. Our 

experiments are presented in this paper 

consistently achieve outstanding results, 

over various popular deep learning 

architectures and over contactless to 

contact-based fingerprints comparison 

methods in the literature. Paper [2] 

presents a Cellular Neural Networks 

(CNN) based rotating invariant fingerprint 

recognition system by taking in 

consideration the hardware implements 

ability in mind. Core point was used as a 

origin point and detection of the core point 

was implemented in the CNN framework. 

Developed system consists of four stages: 

pre-processing, feature extraction, false 

feature elimination and matching. 

Preprocessing enhances the input 

fingerprint image. Feature extraction 

creates rotation invariant features by using 

core point as a preface point. Unmatched 

feature elimination increases the system 

performance by removing the false minute 

points. Matching stage compares extracted 

features and produces a matching score. 

Recognition performance of the proposed 

system has been tested by using high 

resolution Poly U HRF DBII databases. 

The results are very helpful for 

implementing a CNN based fully 

automatic rotation invariant fingerprint 

recognition system. paper [3] present a 

fingerprint PAD scheme based on i) a 

newly captured device able to acquire 

images within the short wave infrared 

(SWIR) spectrum, and ii) an in-depth 

analysis of various state-of-the-art 

techniques based on both handcrafted as 

well as deep learning features. The 

approach is evaluated on a database 
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comprising over 4700 samples, stemming 

from 562 different subjects and 35 

different presentation attack instrument 

(PAI) species in them. The results show 

the soundness of the successful approach 

with a detection equivalent to error rate (D- 

EER) as low as 1.36% even in a realistic 

scenario where five different PAI species 

are considered only for testing purposes 

(i.e., unknown attacks). In [4], author 

investigated all the possibilities of 

incorporating artificial neural networks 

into the fingerprint identification process, 

implemented and documented our own 

software solution for fingerprint 

identification based on neural networks 

whose impact would mainly affect on 

feature extraction accuracy and overall 

recognition rate was highly evaluated. The 

result of this research is a fully functional 

software system for fingerprint recognition 

that consists of fingerprint sensing 

modules by using high resolution sensor, 

image enhancement module responsible 

for image quality restoration, Level-1 

along with Level-2 feature extraction 

module based on neural networks, and 

finally fingerprint matching module using 

the industry standards BOZORTH3 

matching algorithm. Aim of evaluation we 

used more fingerprint databases with 

differing image quality, and the 

performance of our system was evaluated 

using FMR/FNMR and ROC indicators. 

From the obtained results, we may come to 

conclusions about a very significant 

impact of neural networks on overall 

recognition rate, specifically in bad 

quality. In paper [5], a fully Cellular 

Neural Networks (CNN) based fingerprint 

recognition system is introduced. The 

system includes a preprocessed phase 

where the input fingerprint image is 

developed and a recognition phase where 

the enhanced fingerprint image is matched 

with the fingerprints in the pre-defined 

database. Both preprocessing and 

recognition phases are realized by means 

of CNN approaches. A novel application 

of skeletonization method is used to 

perform ridgeline thinning which improves 

the quality of the extracted lines for other 

upcoming processing, and hence increases 

the overall system performance. 

PROPOSED METHEDOLOGY 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

Fig: Block Diagram Of Proposed 

System 



                    ISSN 2347–3657 

                 Volume 10, Issue 4, 2022 

 

 

9  

A. Image Enhancement: The results of 

pre-processed image are highly enhanced 

by automotive and accurate classification 

of the image. The image enhancement 

technique is divided into two parts which 

are spatial domain technique and 

frequency domain innovation. In spatial 

domain technique the value of the pixel is 

exchanged with respect to the requirement 

while the frequency domain technique 

deals with the rate of change of the image 

pixels which are changing due to spatial 

domain. It cannot be determined that what 

type of technique is better for image 

enhancement. There are various techniques 

are used for image enhancement. B. De- 

noising Method: A essential step in image 

processing is the step of removal of 

various kinds of noisy elements from the 

image. In this stage, various de-noising 

methods will be used to get good quality 

of the image by removing the unnecessary 

noise from the MRI image. The important 

property of a good image de-noising model 

is that it should completely remove noise 

as far as possible as well as preserve 

edges. The image de-noising technique 

will be mainly depending upon the type of 

the image and noise in cooperating with it. 

There have been various published 

algorithms and each approach has its 

assumptions, advantages, and limitations. 

Spatial filters like mean and median filter 

are useful to remove the noise from image. 

C. Feature Extraction: The last stage 

includes feature extraction from the image. 

Image feature extraction is one of the most 

important techniques of image processing. 

It uses different techniques and algorithm 

to bifurcate and detect various shapes and 

portions of the image. There are 

numerously introduced techniques to apply 

this to the image. Wavelet transform is one 

of the tool for feature extraction. The 

wavelet transform has a characteristic of 

analyzation of the image with varying unit 

of resolution and has multi resolution 

analytic property. The wavelet transform is 

better than Fourier transform and a short 

time Fourier transform because preserves 

both time and frequency as in Fourier 

transform. One of the main part of neural 

network is convolution network(CNN). 

CNNS use image recognition and 

classification in order to detect objects, 

recognize faces, etc. They are made up of 

neurons with learnable weight. Each 

specific neuron receive numerous inputs 

and then takes a weighted sum over them, 

where it passes it through an activation 

function and respond back with an output. 

CONCLUSION In this paper, we have 

presented a specially designed fingerprint 

cross comparison framework. It is used to 

accurately match contactless to contact- 

based fingerprints. This is the first such 

attempt to address challenging cross- 
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fingerprint comparison problem using 

convolution neural network. The cross 

comparison using contactbased to 

contactless fingerprints are more 

challenging so it can be handled using this 

system very effectively. In practice, lack of 

sufficient training data, i.e. contact-based 

and respective contactless fingerprints, in 

proposed framework can significantly 

degrade the matching accuracy 

REFERENCES 

 
1. Ajay Kumar, A CNN-based Framework 

for Comparison of Contactless to Contact- 

based Fingerprints Chenhao Lin 

2. Tuba ÇELİK MAYADAĞLI ,‖A CNN 

BASED ROTATION INVARIANT 

FINGERPRINT RECOGNITION 

SYSTEM ―, Vol. 17(2), (2017), 3471-3479 

3. Ruben Tolosana, Marta Gomez-Barrero, 

Christoph Busch, Javier Ortega-Garcia 

arXiv,    ―Biometric    Presentation    Attack 

Detection: Beyond the Visible Spectrum 

―,1902.11065v1 [cs.CV] 28 Feb 2019 

 
4. Pavol Marak — Alexander Hambal 

,‖FINGERPRINT RECOGNITION 

SYSTEM USING ARTIFICIAL 

NEURAL NETWORK AS FEATURE 

EXTRACTOR:          DESIGN AND 

PERFORMANCE EVALUATION‖ ,DOI: 

10.1515/tmmp-2016-0035 Tatra Mt. Math. 

Publ. 67 (2016), 117–13 

5. Reza ABRISHAMBAF, Hasan 

DEMIREL,‖ A Fully CNN Based 

Fingerprint Recognition System‖, 1th 

International Workshop on Cellular Neural 

Networks and their Applications Santiago 

de Compostela, Spain, 14-16 July 2008 

6. Qun Gao∗ and George S. Moschytz 

,‖Fingerprint Feature Extraction Using 

CNNs ‖ECCTD’01 - European Conference 

on Circuit Theory and Design, August 28- 

31, 2001, Espoo, Finland 

7. C. Lin and A. Kumar, ―Improving cross 

sensor interoperability for fingerprint 

identification,‖ in International Conference 

on Pattern Recognition (ICPR), 2016, pp. 

943–948. 8. F. Liu, D. Zhang, C. Song, 

and     G.     Lu,     ―Touchless     multiview 

fingerprint acquisition and mosaicking,‖ 

IEEE Transactions on Instrumentation and 

Measurement, vol. 62, no. 9, pp. 2492– 

2502, 2013. 

9. T.-Y. Lin, A. RoyChowdhury, and S. 

Maji,    ―Bilinear   cnn   models   for   fine- 

grained visual recognition,‖ in Proceedings 

of the IEEE International Conference on 

Computer Vision, 2015, pp. 1449–1457 

10.S. Reed, Z. Akata, H. Lee, and B. 

Schiele, ―Learning deep representations of 

fine-grained visual descriptions,‖ in 

Proceedings of the IEEE Conference on 

Computer Vision and Pattern Recognition, 

2016, pp. 49– 58. 



                    ISSN 2347–3657 

                 Volume 10, Issue 4, 2022 

 

 

11  

11.Sunil B Nirmal, Kshor S 

Kinage,‖contactless fingerprint recognition 

and fingerprint spoof mitigation using 

CNN‖ ,,International journal of recent 

Techonology and Engineering(IJRTE). 

12.Chenhao LIN.Ajay kuma.‖Multi- 

Siamese networks to accurately match 

contactless to contactbased fingerprint 

images‖ 

13. Shamsi V S,Andrews Jose ―CNN based 

Model for Fingerprint Cross Matching‖, , 

ISSN NO:2249- 2976. 

14. Liang,Ke    Lv,    and    Ning   He,,   ―An 

improved cross matching algorithm for 

fingerprint iamges form multi type 

sensors.‖ IEEE 2011 4th International 

Congress on image and Signal 

Processsing,Vol.3,(2011),pp.1472-1475. 

15. Derman, Ekberjan, and Mehmet 

Keskinöz,   ―Normalized   cross-correlation 

based global distortion correction in 

fingerprint image matching‖, IEEE 2016 

International Conference on Systems, 

Signals and Image Processing (IWSSIP)., 

vol. 27, no. 4, (2016), pp. 1-4. 


