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Abstract - As technological developments have enabled high 

quality fingerprint scanning, sweat pores, one of the Level 3 
features of fingerprints, have been successfully used in 
automatic fingerprint recognition systems (AFRS). Since the 
pore extraction process is a critical step for AFRS, high 
accuracy is required. However, it is difficult to extract the pore 
correctly because the pore shape depends on the person, region, 
and pore type. To solve the problem, we have presented a pore 
extraction method using deep convolutional neural networks 
and pore intensity refinement. The deep networks are used to 
detect pores in detail using a large area of a fingerprint image. 
We then refine the pore information by finding local maxima to 
identify pores with different intensities in the fingerprint image. 
The experimental results show that our pore extraction method 
performs better than the state-of-the-art methods. 
 
 
Index Terms—Biometrics, convolutional neural network  
(CNN), fingerprint, pore extraction… 
 
 
1.INTRODUCTION 

 
Now days Automatic finger print recognition 

system(AFRS) is one of the best and popularly used biometric 
systems. As the improvement of the fingerprint scanners, and 
much detailed, accurately Level 3 feature is observed in 
compares with Level one(pattern) and Level two (minutiae 
points), these features are also used in very low resolutions 
finger print image. the extraction of the Level three feature 
from high resolutions fingerprint image of 600–800 dots per 
inch (DPI), as this is also including sweat pores, edge 
contours and incipient ridges,. The pore is highly coordinated 
by discriminative in formations and also the recognition 
technologies of fingerprint by using in Level three feature 
indicates high accurate. For limited matching and fingerprint 
liveness detections the pore information has been used with 
Level two minutiae’s feature. The essential processes are to 
extract the pores for the variety of biometric systems which 
are also depends on pores. For this, this is more important 
ttask to developed a pore extractions techniques which could 
consist of high accuracy. 
 
The present techniques of pore extraction are feature-based 
approaches else a learning base approaches. The feature base 
approaches are depends on either isotropic or anisotropic 
model in order to detects stoma. By using the anisotropic. an 
adaptive pore detection technique proposed by the Qijun et. 
At last, this is extra accurate compared to the 

 
preceding isotropic copy which are based method, here is so 
many boundaries for settle in different shape of different 
public pores of fingerprint. Using convolutional neural 
networks (CNN) author recommended that the learning 
based techniques. Such as this technique consist of the 
subsampling, with all the minute opening strength map and 
this is unclear which further make difficult to spot accurately 
the location of minute opening. Also, without nonlinearity 
using the CNN structure the detection of different type of 
pore may get limit. Otsu’s algorithm uses The learning-based 
method , which is also indicated as binary thresholding (BT), 
the purify a pore concentration map is for postprocessing . 
though, by using BT to detect pores above the entire minute 
opening concentration map is most difficult since as the pore 
concentration for each pore different. As a final result, the 
learning based methods are accurate and same as the 
anisotropic models used feature- based technique. Much 
difficult problem is Adaptive pore extraction. As we know the 
shape and size of the pores different from the person to 
person also the shape of pores are different for the finger 
print of the identical person. In order near solve this problem 
origin of pores, we propose convolutional neural 
networks(CNN) based extraction of pores (Pore). pore 
intensity extraction is consisted by the pores by using 
convolution neural networks (CNN), and also pore 
concentration refinement (PIR) is done for preprocessing. 
The main changes done in our advance are the convolutional 
neural networks (CNN) design for explaining taking out of 
pores and for the pore refinement tip finding, and for more 
accurate metaphors are as follow. 
 
1) here, explains convolutional neural networks (CNN) for 
detailed extraction of pore. Since convolutional neural 
networks (CNN) with number of layer has a bulky amount 
of accessible field, a lot of in sequence used by this, such as 
the neighboring shape of pores and the figure of ridges 
belongs for pores, in order to detect pores from the 
fingerprint image. 
 
2) A postprocessing technique is also proposed that can 
help for pore peak detection in the pore concentration 
map adaptively. For pore peaks detection with different 
intensities of every fingerprint region, a refinement 
method has been used for finding local maxima. 
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2. METHODOLOGY AND IMPLEMENTATION 
 

Pores includes the pore concentration which is removal is 
done by using CNN and also post processing is carried out by 
PIR as offered in below Fig.2.1. and described the CNN design 
for the extraction of pore concentration. 
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Fig 2.1. Overview of Pore extraction 

 
had similar sizes as the finger print images. And prefer 
zero before the processes of convolution in every layers to 
create output of the equal in sizes for the inputs. Sub 
sampling, this is basically use for features compressions in 
the objects recognitions, these are not using since of this 
may also cause distortions in accurate position pores 
detection. After this, it used CNN since of the network 
having largest receptive field sizes. CNN through the depth 
D, where as the sizes of every filters is 3×3, other the 
receptive sizes have (2D + 1) * (2D + 1). this experiment of 
extractions of pore, the pores figure depends on ridges 
shape for which , they belongs, and these are types 
(opened or close pores), and continue. therefore, it used 
CNN network with big receptive fields size in order to 
analyzed a wider ranges of real finger prints information 
from the images and extra correctly the pore are detect. 

 
 
 
 
Fingerprint image layer 1 layer d – 1 layer d pore intensity map 
 

Fig. 2.2 CNN design for pores detection. 
 
( Each convolution layers contain 64 filters and some 
model features map is tired for visualizations. The colour 
of the features maps are inverted so that this can be 
visually completed.) 
 
 
 
2.1 Proposed Network 

 
We are using convolutional system following by CNN 

visual geometry group and the CNN is trained for a Pore in a 
supervise learning manners. The aim of instruction is to 
estimates a map of pore concentration in which the enhanced 
pore and remaining patterns are compact. Also designed the 
reality fact of concentration map of pores using flexible labels. 
This mean to be,the distance should be closer to the pores, 

and also highest the values of the labels. Let li,j and di,jnp 
indicates the marker value at a organize of a pixel i and j also 
the Euclidean space between i, j and the near pore from (i, j) 

in the input real finger prints images. but di,jnp is less than dτ , 

li,j = 1 − di,jnp /dτ , where dτ is the minute opening space 

threshold. or else (i, j) is a non pore pixels, there li,j = 0. The 
CNN design of Pore is illustrate and performed the pores 
extraction procedure by using d layer. all layers had the 
similar types: 64 filter with each size of 3×3. For that, 64 
different features map is generate for all layers. The layers 
one through(d –1) operated convolutions, rectified linear 
units (ReLU) and batch normalization,. In the final d layers, 
simply the convolution procedure proceeds. therefore, the 
numbers of learnable layers are d and  
numbers of non linearity functions are (d – 1). We are 
going to use the finger print images as the input for CNN,  
than the map of pore concentration is the output resultant 
with the finger prints images. The pore concentration map 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

2.2 Training 
 

Now we explaining the required process of training 
CNNDP. and Let us denote x and y are the the labels of its 
pores concentration map and the image of fingerprint, 
respectively. Now Giving a training dataset of {xi, yi}N, i=1 , 
this main aim is to trained the models f to predicts y =f(x),  
where yˆ   denoted  as the estimated  of the pores 
concentration map and ‘N’ is denoted as the batch sizes . 
The function of loss of CNNDP is defined as follows: 

LDP = yi – ŷi   2 ) 
 

 
2.3 Pore Intensity Refinement (PIR) 

 
The pixel of pores are appears as tips in the map 

of pore concentration. The each concentration of pore 
peaks different depending upon the thick ness of the 
ridges for which this belong and also this types(opened or 
closed pore). For that, this is the typical task to detect 
exactly the pore on finger print images with the BT more 

 

Fig. 2.3 Input Image fig. 2.4 Labelled Image 
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than the complete map of pore intensity. the pixels of pores 
are local maxima in the map of pore intensity. It predicted the 
pores maps by finding local maximum (pores peaks). We 
predicted local maximum of the map of pores intensity , in 
which is also identical to or greater than ‘Pτ’ , as pixel of 
pores. A pores map are going to generated by the indicating 
the coordinate matching to the predicted pixels of pores to 
one and the others coordinate to zeros. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Fig.3.1 Histogram Of Original Image 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig. 3.2 Pore Map 

 
3. RESULTS AND DISCUSSIONS 

 

3.1 Quantitative Evaluation 

 
In this we are comparing the states of the artss present 

method and fingerprint Pore performance. Pore of fingerprint 
out performs the existing features which is based method 
which comes in adaptive DOG also another method known as 
dynamic anisotropic pore model (DAPM) with respect to the 
the learning based method. Where the present Pore reaches 
the higher RT , and lower RF , and also less std deviation of RF 
which is further compares with the existing technique. the 
different performance of different network with number of 
depth. it can easily measures on overall performances of each 
networks by comparing the threshold of pores detection (Pτ) 
. which networks includes about 10 

 
layers will show the best accepted performance where as the 
RF should be minus than 0.1. and then the depth of the 
similar networks increase, after this the performances will 
improved also improvement decreases the sizes of the 
performances. The performances of each network with 10 
different layers is improve normally that of the network 
consisting of 8 layer. This is considered as that this should not 
convenient performances improvements even that of 

 
In this we are going to evaluated the present qualitative 
performances comparisons with the states of the art 
methods. For outer look this will shows the detection of 
the pore result of Pore and also the present used methods. 
In instruct to considering visualized or displaying on 
obtained experiment result, which further consist of 
truepositive (Tp), falsenegative(Fn), and falsepositive(fp) 
are indicated by greens and reds, respectively. this result 
will appears to suggested for the performance of different 
Pore is pushed or transformed to the comparison method.  

Parameters Evaluation 
  

Accuracy 0.9988 
  

Sensitivity 0.9985 
  

Specificity 1.0000 

  

Recall 0.9985 
  

F_measure 0.9992 
   

 
3.3 Computational Time Analysis 

 
The present true application, a little quantity of real 

time is requires for the extractions of pores. Then it need to 
analyzed the time trying of the Poress and compares that with 
the last existing method. as we already implemented the 
different tests by using a quad core machine which consist of 
the 4.0 GHz, CPU with internal RAM 32 GB and nvidia GTX of 
the 4 GB GPU. The normal operating systems used is ubuntu 
16.00 LTS with respect to thr 64-bit and where as all the 
methods are executed by using MATLAB. By this all we are 
already demonstrates the normally average time required to 
generating thr pore intensity map (TG ), and the the normally 
average time required postprocessing (TP ), and the the 
normally average testing time required that 

 

network including a depths of 11 or more than that is used. 
 
 
 

3.2 Qualitative Evaluation 

  

Precision 1.0000 

 
Table I. Performance Parameters of Pore Extraction 
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totalizes TG and TP . after this the final Pore consist of 
multi layers than that of the present method of 
comparison, this requires extra time for generating the 
pore concentration map it takes more time than the 
assumption. As finally, the total time required for testing 
of Pores is as faster as 60 ms, and finally the extraction of 
the pore is probable with the time. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

 
Fig.3.3 Preprocessed Output Fig.3.4 Pore Detected Output  

Image Image 
 
4. CONCLUSIONS 

 
Adaptive extraction of pore is much difficult 

problems since as the pores informations depend upon 
individual of the human being, section, and also pores type. to 
overcome from this problems, this is presented for 
extractions of pores methods by using convolutional neural 
networks (CNN) and pores concentration refinement. In this 
is also having demonstrate the specificity , specification, 
recall and precision. Inorder to obtain the accuracy of the 
outputs images, and also to detect exact number of pores. And 
finally we have almost detected 300 to 500 pores for per inch 
as per the acceptation. In the future, on basis of this we can 
also research different number of biometric systems based on 
extraction of pores. 
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