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ABSTRACT 
In this paper, the new dimension of features in feature vector is reduced with entropy scheme and T-statistics approach. We 

are propose an iris recognition method based on the new technology using Genetic Algorithm (GA). We are using the data is 

actually not a sequential order. Using these approaches are very easy to apply the data set. Lot of differentiation are having each 

generations, but the IRIS data must also unique. The normalized output of entropy based approach and T- statistics approach 

are passed as candidate for feature pool. The IRIS data normally having huge amount of data, now we are using the techniques for 

feature extraction[1].Most of the traditional fesature selection or extraction schemes require sufficient number of sample data as 

per subject to select the most representative feature sequence . So the Unique identification must have the details about IRIS. We 

have developed an iris recognition method based on genetic algorithm for the optimal feature extraction, with the cost of eye 

scanning technology. The hybrid feature subsets are selected with the Genetic Algorithm (GA) based feature selection algorithm. 

The proposed Genetic Algorithm [12](GA) based feature selection approach has been experimented with cassia iris database 

and it reduces the feature dimension without compromising the recognition rate. Many critical genetic algorithms are followed by 

the iris data, but we are applied some simple algorithms to apply the genetic algorithm to present the above methods. Many iris data 

are the best alternative procedures proposed for this data set. Once again we are saying the Genetic Algorithm seem to constitute 

good choice for applying the attribute reduction technology. 
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INTRODUCTION 
 
Processing images sourced from various imaging devices usually involves dealing with large numbers of 

features. The number of features in an image processing task is usually augmented by extracting features. 
There are two major approaches for dimensionality reduction. The first approach is through feature 
construction where the features in the reduced input space are functions of the original features. Examples of 
this approach are principle component analysis (PCA) and evolutionary-based feature [3] construction. The 
second approach is through feature selection (FS) where a subset of original features is selected for 
learning.Applying the two types of feature selection first one is the entropy feature selection method the 
second one is the T-Statistics feature selection method. If we are gathering any one of the methods, then 
proposed to the feature optimization.And the Genetic Algorithm was applied. If we are having the improved 
feature data the next step to calculate the entropy based methods. The iris data contains a large number of 
textural features and a comparatively small number of samples per class, and this makes accurate and reliable 
classification [11] [15] challenging. In this work, we incorporate the power of FS in searching the space of 
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functions and features[3] and to find a subset of features that maximizes the complexity in an iris recognition 
system. 
 
Related Work:  

The selection of the most representative feature subset selection of the original features set with a relative 
high dimension is another important issue in the field of iris recognition [2]. The iris data usually contains a 
huge number of textural features and a comparatively small number of samples per subject, and thus, it 
becomes difficult to classify the iris patterns accurately and reliably. The Genetic Algorithm(GA) is used as an 
attractive approach to solve this kind of problems in they are generally quite effective in rapid global search of 
large, non-linear and poorly understood spaces. The work proposed in this chapter useful information obtained 
from the various feature selection methods to choose the most high feature subset and also to improve the 
matching accuracy of the data set. Show techniques in Figure1. 

The work proposed in this chapter utilizes the useful information obtained from the different feature 
selection methods to choose the most prominent feature subset[13] [14] and also to improve the matching 
accuracy on the set of texture features extracted [13] with orthogonal polynomial model coefficients. The 
Genetic Algorithm[12] is utilized to select the significant features by combining the valuable outcomes from 
multiple feature selection criteria. In this proposed scheme, entropy-based method and T-statistics methods are 
used to provide the candidate features for the selection of the optimal feature subset with Genetic Algorithm. 

 
3. Proposed Hybrid Feature Selection Technique: 
3.1 Identification of information contained with entropy: 

In entropy-based method, entropy is lower for orderly configurations and higher for disorderly 
configurations. Therefore, when an irrelevant feature[8] is eliminated, the entropy is reduced more than that for 
a relevant feature. This algorithm ranks the features in descending order of the entropies after removing each 
feature one at a time from the set of feature vector fv . The entropy measure H (x)of a data set is computed as 
follows: 

 n 
H(x) = ∑ p(xi) log p(xi)             (1) 

 i=1 
Where x represents the elements in the dataset and n represents the number of elements in the dataset and 

pxi represents the probability of element x in the ith position. In this proposed work, the entropy content H (x) of 
all features[8] is obtained by equation (1). 
 
Algorithm: 

Input: Feature vector fv 
Output: Discriminate Feature set (DFS) 

 
Steps: Begin: 

Step 1: Initially DFS= { }. 
Step 2: Compute the entropy H (x)for fv using equation (1). 
Step 3: Find out the entropy H '(x)by removing one feature at a time from fv . Step 4: 

Determine the entropy loss for each feature Ei =H(x)-H’(x). 
Step 5: Repeat from step2 to step 4 for all the feature elements in the feature vector. 
Step 6: Rank the features in descending order based on the entropy loss. 
Step 7: Select the top 80 ranked features and store it in DFS. 

End: 
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Fig. 1: Proposed feature selection technique 
 
3.2 T-statistics method: 

T-statistics is a statistical [1] measure, used to test the hypothesis that two or more examples are 
statistically independent in their behavior. It evaluates feature relevance by measuring the statistical [1] value 
with respect to the class information. From the original feature set fv the random features fv1 are selected with 
total number of features n1 and n2 respectively. The mean fv 

fv1 are calculated for each feature set and the combined standard deviations S is calculated as 

S= �∑��� − ���2 + ∑���1 − ��1�2− − − − − − − − − − − − −��1 + �2 − 2�            (2) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig. 2: Flowchart of identification of information content to entropy 
 
Where (n1 + n2 – 2)is the degrees of freedom (dof). The t-test value is calculated from the mean, 
standard deviation and dof as follows 

Feature Set, FS={}  

Calculate entropy, H(x) using all the features in Feature vector, fv 

Find entropy loss, Ei=H(x)-H’ (x) 

Rank the features in descending order based on the entropy loss. 

Select the top 80 ranked features 

Calculate entropy H ' (x) for each feature by removing them one at 

a time 

START 

END 
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 t =  �1�2− − − −�1 + �2
 �������������

             (3)  

 
The sample features and its t-test evaluation are shown below. 
  

FVm = (pos)*(fvi)   
---------------*S             (4) 
      tnof           
where pos is the current position of the feature value, fvi is i th the feature value of selected 
 

3.3 Feature Optimization: 
Original Features : {2,3,4,5,7,33,34,36,37,39,55,63,69,99,103,111,167,183,231} 
Random Sample Features :{5,35,55,103,231} 
n1 Value :20 
n2 Value : 592.8815983085337 
The S value :8 
Confidence Level :95% 
Degrees of freedom :23 
The Final t value : 0.9862018060426073 
t-test table value 005 : 2.807 

 
3.4 Hybrid techniques using Genetic Algorithm: 

In this subsection, Genetic Algorithm [10] is utilized to find the prominent features based on the 
normalized features [7] from two feature selection [6][7] algorithms viz. Identification of Information content 
with entropy and T-statistics method. 

 

 
Fig. 3: Proposed Feature Selection Technique with Genetic Algorithm (Hybrid approach) 

 
From the iris original feature set, the top ranked features are obtained from the above two feature selection 

[5]algorithms and forms a collection of candidate feature[11] called feature pool. From the feature pool, the 
Genetic Algorithm[10] is utilizwd to find an optimized feature subset by applying the genetic[9] operations 
such as selection, mutation and crossover. The architecture of the proposed hybrid technique with GA[12] is 
given in the Figure 3. 

The Genetic Algorithm [12]searches the pool of features (denoted as population) and evaluates each 
feature based on the following fitness function.  
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FitVal =  (pos)* ( fvi ) * w           (5) 
(tnof )* (Noc) 

 
Where pos is the current position of the feature value; fvi is ith the future value of selected five turnoff is the 

total number of selected features [4]; Noc is the number of occurrences and w is a constant weighting parameter. 
The threshold Ta is computed adaptively based on fixed location of the population as follows  

 

 Ta = ∑
������

− − − −

����

�
���              (6)  

     
where FitVal is the fitness value of each feature and tnof is the total number of selected features. 
In this work, the Roulette wheel selection method is used to randomly select the individuals from the 

population for latter breeding. The probability that an individual will be selected is proportional to its own 
fitness and is inversely proportional to the fitness of the other competing hypothesis in the current population 
and the average fitness value of selected feature is computed using the fitness value. If the average fitness 
value is approximately equal to the threshold Ta , the sample is placed in the feature pool. Otherwise, the 
crossover operator is used to create the new chromosome from the selected features for latter breeding and the 
average fitness value of cross over feature is computed using the fitness value. If the average fitness value is 
approximately equal to the threshold Ta , the sample is placed in the feature pool. Otherwise, the mutation 
operator is used to create the new chromosome from the crossover features for latter breeding. In this work, the 
single point crossover, and two-point mutator are used. The flow chart of the proposed feature selection 
technique with Genetic Algorithm (GA) [12] is given in the steps  

The steps involved in the proposed GA based feature selection process are as follows: 
 
Steps: Begin: 

Step 1: Initialize Population with size 160 
(Combine Transformed Entropy output and T-Statistics output) Step 2: Calculate 

Fitness Value for every feature. 
Step 3: Calculate Adaptive threshold to a value based on fixed location of the 

population 
Step 4: Apply Roulette Wheel selection and select 80 features. 
Step 5: Calculate FitVal for each feature and calculate Average Fitness value. 
Step 6: Check average fitness value with threshold Ta . If the calculated fitness value is 

very near to the threshold, keep the sample and go to step 13; otherwise goto Step 
Step 7: Apply Crossover Operation for each feature. 
 
Step 8: Calculate the fitness value for each feature and calculate Average Fitness value. 
Step 9: Check average fitness value with threshold Ta . If the calculated fitness value is 

very near to the threshold, keep the sample and go to step 13; otherwise go to Step 10. 
Step 10: Apply Mutation operation for each feature. 
Step 11: Calculate the fitness value for each feature and calculate Average Fitness 

value. 
Step 12: Check average fitness value with threshold Ta . If the calculated fitness value is 

very near to the threshold keep the sample. 
Step 13: If iteration is over, go to step14; otherwise go to step4. 
Step 14: Sort all the samples based on fitness value and select the first sample and its fitness 

value. 
End: 

 
4. Experiments And Results: 

The proposed feature selection method for iris recognition has been experimented with AUT- MIT iris 
database. Sample test image of size (752-480) with pixel values in the range (0-255) is presented in Figure 5. 
Initially, the sample test image is subjected to normalization [6] to a rectangular block with a fixed size of 
(648 ) 450. This output is presented in Figure 6. From the normalized image, the texture feature vector fv is 
computed with orthogonal polynomial transformation coefficients. The result of texture representation is 
shown in Figure 
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Fig. 4: Sample original test image considered for feature selection 

 

 
 
Fig. 5: Rectangular normalization result of the test image shown in Figure 4 

 

            
 
Fig. 6: Texture representation of test image shown in Figure 5 

 
The entropy of each element in the texture feature vector tv is computed as given in the above section. 

Based on the entropy value ranking, the irrelevant features are eliminated one at a time and top 80 ranked 
features are selected and placed in the discriminating feature set. This dimension 80 is obtained after rigorous 
experimentation. The Result of the entropy selection [7] technique is presented in Figure 8 for the original 
image shown in Figure 4. 

 

 
Fig. 7: Result of proposed Entropy Selection Process from fv corresponding to the original image shown in Figure 5 

 
The random features are selected from the texture feature vector fv . The meaning of original feature vector 

and random features are calculated and combined standard deviation is calculated as given in subsection 3.2. 
Then, the t-test value is measured and compared against the tabulated value at 95% significance level with 5 
degrees of freedom. If the measured t-value is less than the tabulated value, then the selected feature set is 
accepted, otherwise the next set of feature is taken and the process is repeated until the condition is satisfied. 
Based on the t-test value, the subset features are placed in discriminative feature set. Result of t-test technique 
corresponding to the original image shown in Figure 5 is presented in Figure 9. 

 

 
 

Fig. 8: Result of proposed T-Statistics test on the fv corresponding to the original image shown in Figure 4 
The proposed feature normalization has been experimented to normalize the feature values based on the 

T-statistics values 

4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 44 36 36 36 36 36 36 36 36 36 36 36 36 36 36 

36 36 36 36 36 36 36 36 36 36 36 36 36 36 ………………………….. 

Entropy values 
 

221 221 92 72 64 44 44 36 36 36 36 36 36 36 36 36 36 36 36 36 36 36 36 36 36 36 36 36 36 

36 36 36 36 36 36 36 36 36 36 36 36 36 36 ………………. 

Representation of Texture: 
 

4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 44 36 36 36 
36 36 36 36 36 36 36 36 36 36 36 36 36 36 36 36 36 36 36 36 36 36 
36 36 36 36 36 36 36 36 36 36 36 36 36 36 36 36 36 36 36 36 36 36 
36 36 36 36 36 36 36 36 36 72 4 ……………………........... 
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outcomes of entropy scheme, and T
3.3.The weighting parameter used for feature normalization technique

The proposed GA based feature selection approach has been experiment
entropy scheme, and T-statistics [1]
fitness function is 100 for w. The cross over and mutation probability for the proposed technique are set as0.71 
and 0.005 respectively, and the number of generation is 80. The
Algorithm corresponding to the image shown in

 

 
 Fig. 9: Feature selection result with Genetic Algorithm

 
5. Performance analysis: 

Since the number of samples from most iris research is limited, cross
used to evaluate the performance of a classifier. In 
approximately equal size. We train the classifier 
but using only the omitted subset to compute the classification

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig. 11: Accuracy versus top ranked features of proposed feature selection technique
 

Conclusion: 
In this paper, we present a Genetic Algorithm based feature

the use of different feature selection criteria, various feature selection methods often provide very different 
outcomes. A lot of the database is followed by many experiments, but now we are following the AUT
Database.Each and every feature have the fit
identify their fitness value and average fitness value by the AUT
for threshold value. The T-Statistics
the best result and accuracy for these approaches. 
to find the subset of informative low level features that can improve
are delivering very accurate results for the classification of
the proposed method is capable of finding feature subsets with 
and/or smaller size than each single individual feature
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of entropy scheme, and T-statistics based feature selection algorithms as demonstrated in 
.The weighting parameter used for feature normalization technique is 20 in . 
The proposed GA based feature selection approach has been experimenting with the

[1] based feature selection [4] algorithms. The weighting parameter used for 
The cross over and mutation probability for the proposed technique are set as0.71 

and the number of generation is 80. The results of hybrid approach using Genetic 
Algorithm corresponding to the image shown in Figure 4 is presented in Figure 9. 

Feature selection result with Genetic Algorithm for the original image shown in Figure 5

Since the number of samples from most iris research is limited, cross- validation procedure is commonly 
used to evaluate the performance of a classifier. In k-fold cross validation, the data are divided into 

the classifier k-times, each time leaving out one of the subsets from training, 
but using only the omitted subset to compute the classification [10] accuracy. 

Accuracy versus top ranked features of proposed feature selection technique 

In this paper, we present a Genetic Algorithm based feature [1] [2] subset selection for iris data set. Due to 
the use of different feature selection criteria, various feature selection methods often provide very different 

atabase is followed by many experiments, but now we are following the AUT
have the fitness value. So we additionally apply the algorithm for

tify their fitness value and average fitness value by the AUT-MIT data set. Applying the crossover finding 
Statistics methods are correct to the hypothysed value. After the process 

result and accuracy for these approaches. The proposed GA incorporates two feature selection criter
to find the subset of informative low level features that can improve the analysis of iris data.

sults for the classification of the iris data set. The experimental results show that 
the proposed method is capable of finding feature subsets with a better classification 
and/or smaller size than each single individual feature selection algorithm does. 
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