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Abstract— Feature extraction and selection is an important 

step in pattern recognition for the image processing. Feature 

selection directly affects the efficiency and accuracy of the 

pattern classification algorithm. Feature selection methods 

provides a way to create a perfect predictive model and is also 

used to remove unneeded, irrelevant and redundant attributes 

in the data. This paper gives the introduction to four feature 

selection methods with the comparative study. It shows that 

the selection of the methods is to be done based on the input 

parameters and the environmental situations as needed. 

Keywords: Feature Selection, T-Test, Wilcoxon Test, Sign 

Test 

I. INTRODUCTION 

Feature extraction is a necessary step in pattern recognition, 

the efficiency and accuracy mainly depend on the feature 

selection. To do the successful classification pre-processing, 

segmentation, at last feature extraction have to do. 

Recognition rate depends on all the steps but feature 

extraction/ selection has its own importance in pattern 

recognition. Feature selection is nothing but variable 

selection or attribute selection. It is the automatic selection of 

attributes in data (such as edges in an image) that are most 

relevant to the predictive modeling. 

Feature selection is nothing but selecting a subset of 

relevant features for use in model construction. Feature 

selection is different from dimensionality reduction. Both the 

feature selection and dimensionality reduction methods are 

used to reduce the number of attributes in the dataset, but a 

dimensionality reduction method do so by creating new 

combinations of attributes, whereas feature selection methods 

select and de-select the attributes present in the data without 

changing them. Feature selection is itself useful, but it mostly 

acts as a filter, muting out features that aren’t useful in 

addition to your existing features.  

 
Fig. 1: Image Processing Flow 

Feature selection methods provides a way to create 

an accurate predictive model. It helps by choosing features 

that will give as good or better accuracy whilst requiring less 

data. Feature selection methods usually check and remove the 

irrelevant and redundant attributes from data which are not 

contributing to the accuracy of a predictive model or may 

decrease the accuracy of the model. Fewer attributes is 

desirable because it reduces the complexity of the model, and 

a simpler model is simpler to understand and explain. 

II. RELATED WORK 

Haleh and Kenneth describes part of a larger effort to apply 

machine learning techniques to such problems in an attempt 

to automatically generate and improve the classification rules 

required for various recognition tasks, image recognition 

presents a variety of difficult classification problems 

involving the identification of important scene components in 

the presence of noise, changing lighting conditions, and 

shifting viewpoints [8]. Since each feature used as part of a 

classification procedure can increase the cost and running 

time of a recognition system, there is strong motivation 

within the image processing community to design and 

implement systems with small feature sets. At the same time 

there is a potentially opposing need to include a sufficient set 

of features to achieve high recognition rates under difficult 

conditions. This has led to the development of a variety of 

techniques within the image processing community for 

finding an "optimal" subset of features from a larger set of 

possible features.  

Sérgio et al., described the advantage of a single-

valued functions that evaluate rankings to develop a family of 

feature selection methods based on the genetic algorithm, it 

improves the accuracy of content-based image retrieval 

systems and it also evaluate the ranking quality allows 

improving retrieval performance [9]. Medical images play a 

central role in patient diagnosis, therapy, surgical planning, 

medical reference, and training. With the recent boom in the 

availability of filmless radiology equipment, the management 

of digital medical mages is receiving more and more 

attention. Picture Archiving and Communication Systems 

(PACS) have been successfully introduced in many hospitals 

and specialized clinics, providing quick access to screening 

exams and integrating the actors involved in the enterprise's 

workflow. The radiological databases originally built for 

storing digital images have evolved from simple storage 

servers of past exams, kept for legal reasons, to active and 

easily accessible repositories for research and decision 

support.  

Jaba and Shanthi, reviewed previously on 

continuous feature discretization and identified defining 

characteristics of the methods. They have proposed a new 

supervised approach which combines discretization and 

feature selection to select the most relevant features which 

can be used for classification purpose. The classification 

technique to be used is Associative Classifiers [10]. Medical 

images are a fundamental part of medical diagnosis and 

treatment. These images are different from typical 

photographic images primarily because they reveal internal 

anatomy as opposed to an image of surfaces. Sasi and 
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Kumaraswamy, said with various techniques proposed in 

literature for feature extraction, classification and retrieval, 

Content-based image retrieval (CBIR) is a widely researched 

area. Also discussed that Information Gain is used to achieve 

the structure of a feature sets to find a subset of the original 

feature vector for efficient computation and features are 

optimized using Particle Swarm Optimization (PSO) [11]. 

III. METHODS 

In this section, we review four feature selection methods: T-

test method, Wilcoxon method, Ansari-Bradley method AND 

Sign Test. Each of them assigns a rank to the features and 

generates a feature ranking list. The ranking lists contain the 

number of features as required by the user. 

A. T-test Method 

The independent t-test is an inferential test designed to tell us 

whether we should accept or reject our null hypothesis. We 

use an independent t-test when we want to compare the mean 

of one sample with the mean of another sample to see if there 

is a significant difference between the two samples. An 

independent ttest is used for the independent samples. [4]. If 

we carry out an experiment or collect data from two samples 

to see a difference between them, then we have a problem 

because there will almost always be some difference due to 

sampling. The result of using a t-test is that we know how 

likely it is that the difference between our sample means is 

due to the sampling error. It is presented as a probability and 

is called p-value. The p-value tells us the probability of seeing 

the difference we found in two random samples if there is 

really no difference in the population. 

Generally, if this p-value is below 0.05 (5%), we can 

reject the null hypothesis and thus conclude that there is a 

significant difference between the two population means. If 

we want to be particularly strict, we can decide that the p-

value should be below 0.01 (1%). The level of p that we 

choose is called the significance level. Calculation of p-value 

is done by first using the ttest formula to produce a t-value. 

Then this t-value is converted to a probability either by 

software or by looking it up in a t-table. 

The t-test is any statistical hypothesis test in which 

the test statistic follows a Student’s t-distribution under the 

null hypothesis. It can be used to determine if two sets of data 

are significantly different from each other, and is most 

commonly applied when the test statistic would follow a 

normal distribution if the value of a scaling term in the test 

statistic were known. 

T-test uses means and standard deviations of two 

samples to make a comparison. 

 

Fig. 3: The t-distribution used for the t-test. 

The formula for T-test is given below: 

t = 
𝑥1−𝑥2

√
𝑆1

𝑛1
+

𝑆2

𝑛2
 

 

Where, 

x1 = Mean of first set of values 

x2 = Mean of second set of values 

S1 = Standard deviation of first set of values 

S2 = Standard deviation of second set of values 

n1 = Total number of values in first set 

n2 = Total number of values in second set. 

The formula for standard deviation is given by: 

S= √
∑(x−x̂)

n−1
 

Where, 

x = Values given 

x̂= Mean 

n = Total number of values. 

B. Wilcoxon Method 

The Wilcoxon test, which refers to either the Rank Sum test 

or the Signed Rank test, is a nonparametric statistical test that 

compares two paired groups. The test essentially calculates 

the difference between each set of pairs and analyzes these 

differences. The Rank Sum and Signed Rank tests were both 

proposed by American statistician Frank Wilcoxon in a 

groundbreaking research paper published in 1945. The tests 

laid the foundation for hypothesis testing of nonparametric 

statistics, which are used for population data that can be 

ranked but do not have numerical values, such as customer 

satisfaction or music reviews. Nonparametric distributions do 

not have parameters and cannot be defined by an equation as 

parametric distributions can. The Wilcoxon Rank Sum test 

can be used to test the null hypothesis that two populations 

have the same continuous distribution. The base assumptions 

necessary to employ this method of testing is that the data are 

from the same population and are paired, the data can be 

measured on at least an interval scale, and the data were 

chosen randomly and independently. 

The Wilcoxon Signed Rank test assumes that there 

is information in the magnitudes and signs of the differences 

between paired observations. As the nonparametric 

equivalent of the paired student's t-test, the Signed Rank can 

be used as an alternative to the t-test when the population data 

does not follow a normal distribution.  

1) Wilcoxon Test Procedure: 

Let N be the sample size, i.e., the number of pairs. Thus, there 

are a total of 2N data points. For pairs i = 1, . . . , N, let x1,i  

and x2,i denote the measurements. 

H0: difference between the pairs follows a symmetric 

distribution around zero 

H1: difference between the pairs does not follow a symmetric 

distribution around zero. 

1) The first step of the Wilcoxon sign test is to calculate the 

differences of the repeated measurements and to 

calculate the absolute differences. 

For  i = 1 , . . . , N, calculate | x2,i  − x1,i | and  Sgn ( x2,i  − 

x1,i), where sgn is the sign function. 

2) Exclude pairs with | x2,i  − x1,i | = 0. Let Nr be the reduced 

sample size. 
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3) Order the remaining Nr pairs from smallest absolute 

difference to largest absolute difference, | x2,i  − x1,i | 

4) Rank the pairs, starting with the smallest as 1. Ties 

receive a rank equal to the average of the ranks they span. 

Let Ri denote the rank. 

5) Calculate the test statistic W 

W = ∑ [sgn(x2, i  −  x1, i ). Ri]Nr
i=1 , the sum of the signed 

ranks. 

6) Under null hypothesis, W follows a specific distribution 

with no simple expression. This distribution has an 

expected value of 0 and a variance of  
Nr(Nr+1)(2Nr+1)

24
 

7) As Nr increases, the sampling distribution of W 

converges to normal distribution 

2) Advantages 

The advantage with Wilcoxon Signed Rank Test is that it 

neither depends on the form of the parent distribution nor on 

its parameters. It does not require any assumptions about the 

shape of the distribution. 

For this reason, this test is often used as an 

alternative to t test's whenever the population cannot be 

assumed to be normally distributed. Even if the normality 

assumption holds, it has been shown that the efficiency of this 

test compared to t-test is almost 95%. 

C. Ansari-Bradley Method 

Let (x1,x2,...,xn) and ( y1,y2,...,ym) be independent random 

samples from two distributions having known medians or a 

common median but potentially different variances, var(X) 

and var(Y). The parameter of interest is the ratio of variances 

given by 

γ =var(X)/var(Y). 

The usual hypothesis to be nullified is that γ =1. The 

substantive (alternative) hypothesis is either that γ<1, that 

γ>1, or that γ differs from 1.  

For the Ansari–Bradley test, the combined set of 

(n+m) observations first is ordered from smallest to largest 

after having been adjusted for different population medians. 

Then, ranks are assigned to the observations as follows. The 

largest and smallest observations are assigned ranks of 1. The 

second-largest and second-smallest observations are assigned 

ranks of 2. This process is continued until all observations 

have been assigned a rank. The test statistic is the sum of the 

ranks assigned to the observations in the smaller of the two 

samples,  

g =Sum(Rj ), j =1,...,m. 

By convention the smaller sample is identified as the 

sample from the Y distribution and, hence, the variance in this 

population is the denominator in the variance ratio γ. Naively, 

the statistic g will be small if the dispersion in the Y 

population is great and large if the population dispersion is 

limited. Thus, larger values of g are consistent with γ>1 and 

smaller values of g are consistent with γ<1. Tail probabilities 

for the null distribution of g have been tabulated for a range 

of values of m and n where n is no smaller than m. A normal 

approximation to the null distribution is used for larger 

samples, for example, when (n+m) is greater than 20. 

D. Sign Test 

Like Wilcoxon tests, the sign test has a null hypothesis that 

systems A and B have the same distribution. The test statistic 

for the sign test is the number of pairs for which system A is 

different from system B. Under the null hypothesis, the test 

statistic has the binomial distribution with the number of trials 

being the total number of pairs. The number of trials is 

reduced for each tied pair.  A tie should be determined based 

on some set absolute difference between two scores.  

The sign test allocates a sign to each observation 

according to whether it lies above or below some 

hypothesized value, and does not take the magnitude of the 

observation into account. The sign-test does not specify any 

underlined distribution and therefore it is a distribution free 

statistics. The observations are continuous variable with at 

least an ordinal scale. When testing 𝐻0: 𝑚𝑑 = 0 

against𝐻0: 𝑚𝑑 ≠ 0, we let x and y to be number of first and 

second observations, respectively observed from the same 

population and we obtain di = xi – yi. Then, we count the 

number of positive di and represent it by T+, if di = 0, we 

remove the observation from the sample and reduce the 

sample by one. We reject H0 if T+ lies outside the confidence 

interval i.e critical value from Binomial table, otherwise we 

do not reject H0. 

IV. RESULTS 

A. Comparison of Feature Selection Methods 

Table I and Table II shows the Relative Frequencies of 

Acceptance of the Null Hypothesis H0: μd = 0 from Data 

Generated from Normal Distribution and for uniform 

distribution. It shows that t-test works best with the normal 

distributed data whereas Wilcoxon works best for uniform 

distribution. As image doesn’t consists any specific 

distribution of data, the fusion of these methods works best 

for the image feature selection. 

Sample 

Size 

t-

test 
Wilcoxon 

s-

test 

Ansari-Bradley 

test 

9 0.97 0.91 0.98 0.87 

15 0.98 0.85 0.98 0.89 

28 0.99 0.78 0.81 0.90 

40 0.95 0.61 0.76 0.85 

Table 1: Relative Frequencies of Acceptance of the Null 

Hypothesis H0: μd = 0 from Data Generated from Normal 

Distribution 

Sample 

Size 

t-

test 
Wilcoxon 

s-

test 

Ansari-Bradley 

test 

9 0.80 0.98 0.98 0.88 

15 0.93 0.99 0.97 0.89 

28 0.89 0.89 0.80 0.76 

40 0.67 0.81 0.76 0.72 

Table 2: Relative Frequencies of Acceptance of the Null 

Hypothesis H0: μd = 0 from Data Generated from Uniform 

Distribution 

V. CONCLUSION 

The feature selection algorithm is a technique which 

determines the authenticity of image process decisions. The 

selection algorithms are primarily used for the screening, 

ranking, and selection of the images, which are the predictors 

that are most significant in removing insignificant and 

problematic predictors and records or cases. In image 

processing, a robust and sophisticated method will be 



Study on Feature Selection Methods in Image Processing 

 (IJSRD/Vol. 7/Issue 04/2019/270) 

 

 All rights reserved by www.ijsrd.com 1106 

necessary such that two or three of the existing selection 

methods can be hybridized for better performance in real 

time. 
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