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Abstract 

 

Facial recognition system is used to identify the person based on digital image. Security 

system can be used to compare other biometrics such as fingerprint; eye iris recognition systems. 

Facial recognition algorithms are able to identify the similar-looking individuals also able to 

separate the identical twins using face recognition with accuracy classifier. This process fully 

based on compare the image with other person image for identification. The comparison by 

selected facial features and the features are extracted through Gabor Filter. The extracted features 

were classified using Support Vector Machine (SVM). It is used to identify the input person 

(faces) as twin or not. If the persons were identified as twins then they were identified to be same 

person or different. This classification is done using k-Nearest Neighbors kNN classifier and 

compare sample, training and group images. If the person were identified to be twins then the 

person were identified separately.  

 

Keywords: Biometric, Gabor Filter, Support Vector Machine, k-Nearest Neighbors. 

 

I. Introduction 

 

 Face Recognition is a biometric identification by scanning it against a stored template. 

Face Recognition can be used for both identification and verification[1]. Biometric refers to the 

use of psychological or biological. Characteristics of human beings to determine the identity of 

the person. Identification of person is very important and is done is the most important sites such 

as banks, airports, companies and many more to identify the identity of the person. There are 

various methods to do the job such as assigning identity and password which is also called as 

knowledge based processing. But these approaches have limitation.  

 

Many face recognition systems are used to identify twin’s using finger print, voice and 

iris recognition, etc[2]. The process of finger print identification is used to identify unique 

person[6]. The method propose a scan image taken from the person and compare with database 

for identification. The iris recognition also similar method to finger prints identification. Every 

person have unique iris so we can identify a person through iris recognition method[5]. The 

process of voice recognition is based on unique person voice matching and identifies the correct 

person. Finger print recognition has the drawbacks of slow processing and easy to hack. Iris 

recognition also has drawbacks such as mismatching due to identification, long time taken for 

identification and if we have some faults in eye then iris recognition is not suitable for 

identification. In voice recognition have demerits like, easily misused by another person.  
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The very important challenge exists in the above methods misidentification of twins with 

existing face recognition algorithms. Identical twins represent the worst case scenario for face 

recognition where two separate subjects have a very similar appearance. Subjects may have very 

similar appearance if one subject is trying to pose as another subject. It is important to test 

existing face algorithms on the hardest recognition cases. So the new system is proposed to 
identify twins accurately. 

In this work, a face image is taken as input. Gabor Filter method is used to extract features from 

the images. Then the classification is done using the SVM classifier. Using this it is easy to 

identify the twins and duplication will be eliminated by kNN classifier. 

 

II. Materials and Methods  
 
The input images are taken for identification are the dataset consists of face images of identical 
twins acquired in two days of August, 2009 at the Twins DaysFestival in Twinsburg, Ohio. 
Twenty twin pairs are chosen randomly by searching on internet Twins Day Festival 
   
 The input images detected from the database, then the features are extracted using Gabor filter 
for classification and it is done using MATLAB. The methodology diagram is shown in Fig.1. 
 

 

 

 

 

 

 

 

 

                                                         Figure1: Methodology diagram 

 Input Image: First phase is to input the image for identification. 
 

 Face Detection: This second phase detects the face in the given input image. 
 

 Feature Extraction: This phase extracts features from the images which are classified as 
possible twins. 

 

 Face Comparison and Classification: The detected face is compared with the face images 
available in the Database. The threshold values are calculated then the images are classified as 

              Input Image 

               Face Detection  

Feature Extraction(GF) 

Face Comparison and  Classification                 

(SVM) 

                         (SVM) 

 

  

 

ClaClassification 

      Face Differentiation by  kNN 
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twins or not. SVM classifier algorithm classifies the images whether both the images are of 
same person or whether they are identical twins. 

 

 Differentiation: The twin faces are identified using kNN classifier. It differentiates the twin 
faces. 

  
For extracting the features from the image Gabor filter is used. 

Gabor Filter: In image processing, a Gabor filter is a linear filter used for edge detection. Gabor 

filters are band pass filters which are used in image processing for feature extraction, texture 

analysis, and stereo disparity estimation. The impulse response of these filters is created by 
multiplying a Gaussian envelope function with a complex oscillation. 

Gabor shows that these elementary functions minimize the space (time)-uncertainty product. By 

extending these functions to two dimensions it is possible to create filters which are selective for 

orientation. Under certain conditions the phase of the response of Gabor filters is approximately 

linear. This property is exploited by stereo approaches which use the phase-difference of the left 

and right filter responses to estimate the disparity in the stereo images. It was shown by several 

researchers that the profile of simple-cell receptive fields in the mammalian cortex can by 
described by oriented two-dimensional Gabor functions. 

This function generates the spatial domain of the Gabor wavelets which are specified by number 

of scales and orientations and the maximum and minimum center frequency. Ventral stream 

 

v1--->v2--->v4--->IT 

Units of V1 (in S1 layer of) implement Gabor filters. In this layer, an input grayscale image 

(120x120 or 160x160) is densely filtered by a battery of gabor filters at each scale and 

orientation. Therefore, at each pixel of the input image, filters of each size and orientation are 

centered. The filters come in 4 orientations and 16 scales (so 16x4 = 64 maps) that are arranged 

in 8 bands as you show in the image below:                 

   
S1 layer 

Scale b 
and S 

Filter 
size s 

Gabor 
     σ 

Gabor 
   λ 

Band 1  7 * 7 

 9 * 9 

  2.8 

  3.6 

   3.5 

   4.6 

Band 2 11 * 11 
13 * 13 

  4.5 
  5.4 

   5.6 
   6.8 

Band 3 15 * 15 

17 * 17 

  6.3 

  7.3 

   7.9 

   9.1 

Band 4 19 * 19 
21 * 21 

  8.2 
  9.2 

  10.3 
  11.5 

Band 5 23 * 23 

25 * 25 

 10.2 

 11.3 

  12.7 

  14.1 

Band 6 27 * 27 
29 * 29 

 12.3 
 13.4 

  15.4 
  16.8 

Band 7 31 * 31 

33 * 33 

 14.6 

 15.8 

  18.2 

  19.7 

Band 8 35 * 35 
37 * 37 

 17.0 
 18.2 

  21.2 
  22.8 
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After applying the equation below to the input image, the result of this layer will be a set of 

images filtered with the different sizes and orientations. 

 

   Gx,y =exp(-(x cosθ + y sinθ)
2 
+

 
γ2(-xsinθ + ycosθ)

2/
2σ

2
* cos(2Π 1/λ(x cosθ + y sinθ)+ϕ).

  

SVM (Support Vector Machine): This defines a grouping of all the classes in two disjoint groups 

of classes. This grouping is then used to train a SVM classifier in the root node of the decision 

tree, using the samples of the first group as positive examples and the samples of the second 

group as negative examples. The classes from the first clustering group are being assigned to the 

first (left) sub tree, while the classes of the second clustering group are being assigned to the 

(right) second sub tree. The process continues recursively until there is only one class per group 
which defines a leaf in the decision tree. 

Svmclassify( )  is a  MATLAB function used to classify images that are read from a computer.  First 

read 20 images from the folder, The images are read by series from the folder all of each with 

size 200x200 , then  converted  to grayscale and resized . Thus after this step, 20 images to serve 

as training dataset, with 20 rows, and 200x200 column, then use these to train the SVM, and then 

give a new image as input to decide whether this input image falls into the same category of 

these 20 training images or not. If it is, then the classification result should give 1, if not, then 

give -1.  

Group = svmclassify(SVMStruct,Sample) classifies each row of the data in Sample, a matrix of 

data, using the information in a support vector machine classifier structure SVMStruct, created 

using the svmtrain function. Like the training data used to create SVMStruct, Sample is a matrix 

where each row corresponds to an observation or replicate, and each column corresponds to a 

feature or variable. Therefore, Sample must have the same number of columns as the training 

data. This is because the number of columns defines the number of features. Group indicates the 

group to which each row of Sample has been assigned. 

Group = svmclassify(SVMStruct,Sample,'Showplot',true) identifies whether the input images are 

twins or not. If it is identifies to be twins, then it is differentiated using kNearestNeighbour. 

The k-NN is a non-parametric method used for classification. The input consists of the k closest 

training examples in the feature space. The output depends on whether k-NN is used for 

classification. 

In k-NN classification, the output is a class membership. An object is classified by a majority 

vote of its neighbors, with the object being assigned to the class most common among its k 

nearest neighbors (k is a positive integer, typically small). If k = 1, then the object is simply 

assigned to the class of that single nearest neighbor. 

k-nearest neighbour classification for test set from training set. For each row of the test set, the  

knearest training set vectors are found, and the classification is decided by majority vote, with 

ties broken at random. If there are ties for the kth nearest vector, all candidates are included in 

the vote. 

International Journal of Computational and Applied Mathematics. ISSN 1819-4966 Volume 12, Number 1 (2017) 
                                          © Research India Publications http://www.ripublication.com

544

https://in.mathworks.com/help/stats/svmclassify.html#outputarg_Group
https://in.mathworks.com/help/stats/svmclassify.html#inputarg_SVMStruct
https://in.mathworks.com/help/stats/svmclassify.html#inputarg_Sample
https://in.mathworks.com/help/stats/svmtrain.html
https://in.mathworks.com/help/stats/svmclassify.html#outputarg_Group
https://in.mathworks.com/help/stats/svmclassify.html#inputarg_SVMStruct
https://in.mathworks.com/help/stats/svmclassify.html#inputarg_Sample
https://in.mathworks.com/help/stats/svmclassify.html#inputarg_Showplot
https://en.wikipedia.org/wiki/Non-parametric_statistics
https://en.wikipedia.org/wiki/Statistical_classification
https://en.wikipedia.org/wiki/Feature_space
https://en.wikipedia.org/wiki/Integer


Class = knnclassify(Sample, Training, Group) classifies the rows of the data matrix Sample into 

groups, based on the grouping of the rows of Training. Sample and Training must be matrices 

with the same number of columns. Group is a vector whose distinct values define the grouping 

of the rows in Training. Each row of Training belongs to the group whose value is the 

corresponding entry of Group. knnclassify assigns each row of Sample to the group for the 

closest row of Training. Group can be a numeric vector, a character vector, or a cell array of 

character vectors. Training and Group must have the same number of rows. knnclassify treats 

NaNs or empty character vectors in Group as missing values, and ignores the corresponding 

rows of Training. Class indicates which group each row of Sample has been assigned to, and is 

of the same type as Group. 

III. Results and Discussion 

The input images are taken for identification are the dataset consists of face images of identical 
twins acquired in two days of August, 2009 at the Twins DaysFestival in Twinsburg, Ohio. 
Twenty twin pairs are chosen randomly by searching on internet Twins Day Festival. 
   

 The input images detected from the database, then the features are extracted using Gabor filter. 

The result of Gabor filter shown in figure2. The input images are detected to be twins or not by 

svmclassify() function, 20 images to serve as training dataset, with 20 rows, and 200x200 column, 

then use these to train the SVM, and then give a new image as input to decide whether this input 

image falls into the same category of these 20 training images or not. If it is twin, then the 

classification result should give 1, if not, then give -1. The results of SVM shown in figure3, it 

shows the identical twins as 1 if not -1. 

 

 

                         Gabor filter                            

Input image1                Input image2                                                 Output images 

 

                     Figure2:  Feature Extraction using Gabor Filter with Input images 
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Image1 Image2 Result 
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                    1 

     
      

 

 

                    -1 

      Figure3: The SVM classification result should give 1, if the image1 and image2 are twins, if                                                                        

not -1.                           
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If it identifies to be twins, then it is differentiated using kNearestNeighbour. The twin images are 

differentiated using knnclassify( ) function by histogram and the differentiation of image1 and 

image2 are shown in Figure 4. 

 

                                                                         

                                     Image1                                                         Image2 

 

 

Histogram of Image1                            Histogram of Image2 

Figure 4: Histogram Differentiation of image1 and image2. 

 

CONCLUSION 

Here concluded that Gabor and SVM techniques, kNearestNeighbour are most useful for 

identification of twins with all different considerations and these techniques can provide the base 
for identification of twins. 
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