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ABSTRACT 

This paper proposes an enhanced method for personal 

authentication based on finger Knuckle Print using Gabor 

transform. In study shows that finger knuckle print (FKP) 

technique of a person can be used as a biometric trait in a 

biometric authentication system due to its uniqueness 

property. Hand-based person recognition provides a reliable, 

in low-cost and user-friendly viable solution for a range of 

access control applications. In this paper, we propose a 

biometric authentication scheme which makes use of finger 

knuckle print image of a person as biometric trait. In the 

feature extraction is done by applying Gabor filter to a pre-

processed FKP image. The proposed system has a recognition 

rate of 95%. 

Keywords. Biometric, FKP, Gabor transform ANN, etc. 

1. INTRODUCTION 
Biometric identity authentication is playing an important role 

in public security, access control, which related to application 

area such as judicature procedure and banks etc. The most 

frequently used biometric technique features are finger print, 

face, iris, signature and gaits etc. 

 
Fig 1: Block diagram of biometric system [1] 

Among all Hand-based-biometric traits and fingerprints have 

one of the highest levels of reliability and have been 

extensively used through forensic experts in criminal 

investigations. Fingerprint refers to the flow of ridge patterns 

in the tip of the finger knuckle print (FKP) technique. The 

ridge flow exhibits anomalies in local regions of the fingertip, 

and it is the position and orientation of anomalies that are 

used to represent and match fingerprints. 

Recently, another new hand-based biometrics modality, 

Finger Knuckle Print has attracted an increasing amount of 

attention. The image-pattern formation of a finger knuckle 

print (FKP) contains information that is capable of identifying 

the identity of an individual process. FKP trait recognizes a 

person based on the knuckle print lines and the textures in the 

outer finger surface. These line structures and finger textures 

are stable and remain unchanged throughout the life of an 

individual. In the proposed multi biometric scheme integrates 

two biometric modalities: FKP and FP features of an 

individual for identification purposes.   

 

2. Related work 
Neha Kudu, et.al. [1], done study in their paper, main purpose 

of using biometrics is to avoid the risks related to password 

such as easy to find or Stoll. It is used method finger knuckle 

image authentication system employs a low resolution figure 

knuckle print images to achieve effective personal 

identification database of person image. The efforts are 

concentrated to develop a biometric authentication techniques 

that consists of a finger knuckle print (FKP) sensor are used in 

which acts as a biometric sensor unit with a direct interface to 

an external PC communication for storing finger knuckle print 

database. Finger knuckle print (FKP) sensor consists of a set 

of digital camera that is captures the raw image of finger 

knuckle print (FKP). Image is processed through an algorithm 

to extract in features extraction set and form the finger 

knuckle print (FKP) template for biometric authentication 

using K wavelet transform using division method of original 

data. In the sensor is developed which is comparatively less 

complex and the resolution of images acquired is high rate. 

The Euclidian distance matching gives a better result than 

absolute distance matching. The test run on ready-made 

database using the implemented algorithm gives a lesser 

accuracy as only 10 person user samples were selected. This 

can be improved by increasing the number of samples. 

 

Dr.Mrs.R.D.Raut, et.al, [2], this paper proposes an enhanced 

method for personal authentication based on finger Knuckle 

Print using Kekre’s wavelet transform (KWT). The finger-

knuckle-print (FKP) is the inherent skin patterns of the outer 

surface around the phalangeal joint of one’s finger. In the 

Kekre’s wavelet transform (KWT) is constructed from 

Kekre’s transform. The proposed system is evaluated on 

prepared finger knuckle print (FKP) database that involves all 

categories of FKP (finger knuckle print). In focuses the 

different image and data base enhancement techniques for the 

pre-processing of the captured images for camera sensing 
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image. This paper are use performance parameters like, True 

rejection rate (FRR), false rejection rate (FRR), false 

acceptance rate (FAR), True Acceptance rate (FAR). In the 

tested result demonstrated the improvement in bit error ratio 

(BER) which is very much important for authentication 

process. It can be using technique Kekre’s algorithm laterally 

with image enhancement shows that the finger knuckle (FK) 

recognition rate is better than the conventional method. They 

have new approach for personal authentication using the 

finger knuckle print surface image for feature extraction 

database. It is observed that pre-processing of the database 

and image eliminates the noise and also enhances the finger-

knuckle-print (FKP) image that improves the accuracy of the 

system.  

 

Mobarakol Islam [3], the improved human authentication 

process using figure knuckle surface for personal 

identification schemes has shown promising results. In the 

texture pattern produced through the finger knuckle bending is 

highly unique and makes the surface a distinctive biometric 

identifier. A specific data acquisition device tool is 

constructed to capture the finger knuckle surface images data, 

and then an efficient finger knuckle print algorithm is 

presented with trained ANN (artificial neural network). Finger 

back surface images from each of the users are normalized to 

minimize the scale, the translation and rotational variations in 

the knuckle images database. These papers are technique is 

that a hybrid feature selection method of Lempel-Ziv Feature 

Selection scheme and Principle Component Analysis (PCA) 

scheme is used for feature extraction and an artificial Neural 

Network (ANN) based on Scaled Conjugate Gradient is used 

for the recognition schemes. Compared with other existing 

human finger knuckle surface based techniques, if the 

proposed finger knuckle surface authentication has merits of 

high accuracy, and small size high speed, and more secure. In 

this especially useful and effective in real commercial 

applications and a great potential to be future improved. 

 

3. Gabor Filter  
The Gabor filter is a linear filter whose impulse response is 

defined through a harmonic function multiplied by a Gaussian 

function. Since of the multiplication-convolution property, in 

the fourier transform method of a Gabor filter's impulse 

response is the convolution of the Fourier transform method 

of the harmonic function and the Fourier transform of the 

Gaussian function. The Gabor filter is a linear filter used for 

edge detection in human image processing which is named 

after Dennis Gabor filter. Gabor filter frequency and 

orientation demonstrations are similar to those of human 

visual technique, for texture representation and discrimination 

process, it has been found to be remarkably suitable. A 

sinusoidal plane wave has been modulating a 2D Gabor 

transform which is a Gaussian kernel function method in the 

spatial domain. In the one parent wavelet all filters can be 

generated through dilation and rotation, Gabor filters are self-

similar.  The eight different orientations of Gabor filter, 

features based of the fingerprint are extracting feature and are 

combined feature. Where f represents the ridge frequency and 

the choice of ��2 and ��2in determines the shape of the 

gabor filter envelope and also the trade of among 

enhancement and spurious artifacts. This is through far, the 

most popular approach for fingerprint enhancement. 

The Gabor transform can serve as excellent band-pass filters 

for unidimensional signals. A complex Gabor filter is defined 

as the product of a Gaussian kernel times a complex sinusoid. 
 

𝑔 𝑡 = 𝑘𝑒𝑗𝜃 𝜔 𝑎𝑡  𝑠𝑡   (1) 

Where 

𝑊 𝑡 = 𝑒−𝜋𝑡2
   (2) 

𝑠 𝑡 = 𝑒𝑗  2𝜋𝑓0𝑡     (3) 

𝑒𝑗𝜃 𝑠 𝑡 𝑒𝑗  2𝜋𝑓0𝑡+𝜃 =  sin 2𝜋𝑓0𝑡 + 𝜃 , 𝑗𝑐𝑜𝑠 2𝜋𝑓0𝑡 + 𝜃   (4) 

Here k, θ, fo are filter parameters. We can think of the 

complex Gabor filter as two out of phase filters continently 

allocated in the real and complex part of a complex function, 

the real part holds the filter 

𝐺𝑟 𝑡 = 𝑤(𝑡) sin 2𝜋𝑓0𝑡 + 𝜃    (5) 

and the imaginary part holds the filter 

𝐺𝑟 𝑡 = 𝑤(𝑡) cos 2𝜋𝑓0𝑡 + 𝜃   (6) 

Frequency Response 

Taking the Fourier transform 

𝑔  𝑓 = 𝑘𝑒𝑗𝜃  𝑒−𝑗2𝜋𝑓𝑡 𝜔 𝑎𝑡 𝑠 𝑡 𝑑𝑡 
−∞

∞
=

𝑘𝑒𝑗𝜃  𝑒−𝑗2𝜋(𝑓−𝑓0)𝑡𝜔 𝑎𝑡 𝑑𝑡 
−∞

∞
=

𝑘

𝑎
𝑒𝑗𝜃 𝜔 

𝑓−𝑓0

𝑎
    (7) 

𝜔  𝑓 =
𝑘

𝑎
𝜔 

𝑓−𝑓0

𝑎
  (8) 

4. Feed forward neural network 
A feed forward neural network (NN) is a biologically inspired 

classification technique. It consists of a number of simple 

neuron-like processing units, organized in layers. In which 

every unit in a layer is connected with all the units in the 

previous layer. These connections are not all equal: in each 

connection may have a different strength or weight. The 

weights on these connections encode the knowledge of a 

network system. Often the units in a neural network are also 

called nodes. 

The data enters at the inputs and passes through the network, 

in layer by layer, until it arrives at the outputs. During normal 

operation, that is when it acts as a classifier, it is no feedback 

between layers. This is why they are called feed 

forward neural networks. The following figure we see an 

example of a 2-layered neural network with, from top to 

bottom: an output layer with 5 units, a hidden layer with 4 

units, respectively. The network has 3 input units. 
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Fig 2: Feed forward neural network 

 

5. SIMULATION AND RESULTS 
The proposed method is tested by using the Finger Knuckle 

Print images taken from knuckle database. They have 

collected finger images from 10 different persons whose age 

ranges from 4 to 5. 

 

Fig 3: System block diagram  

 

Fig 4:Performance of mean square error Vs epoch  

 

Fig 5:Performance of training image Vs accuracy 
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Fig 6:Neural network training regression 

 

 

6. CONCLUSION  
This paper has presented a new approach for personal 

authentication using the finger knuckle surface for feature 

extraction. FKP is highly discriminable and unique which 

makes it an emerging promising biometric identifier. The 

proposed FKR technique is evaluated using database of all 

categories of Finger Knuckle samples. The method for human 

finger knuckle print (FKP) images has implemented with Feed 

Forward Neural network (FFNN) and Gabor Feature.  

Experimental results have demonstrated the feasibility of the 

proposed method for FKP identification. Maximum accuracy 

of recognition has been achieved is 97 %.  
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