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Abstract -   In this paper a new scheme is proposed for fabric defect detection in textile industry. For this purpose, all coefficients were extracted 

from perfect fabric. These coefficients can defect main fabric image & indicate defects of fabric textile by optimal subset of these coefficients. 

For finding defects a suitable subset of Genetic Algorithm is used in this process. The Shannon entropy is used as evaluation function in Genetic 

Algorithm By using two separable sets of wavelet coefficients for horizontal and vertical defects, it was seen that we get better results for defect 

detection. The advantage of this approach is that it improves accuracy of fabric defect detection as well decreases computation time. 
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I. INTRODUCTION 

 

In textile industry, quality control is very important 

as it directly affects the final product of the industry. Hence 

to improve quality of textile industry, inspection of textile is 

very important. In ancient period the inspections in textile 

industry were done manually which took long time for 

detection & it become highly expensive due to labor costing. 

But now inspections are done with the help of automatic 

inspector machineries. Failure in selection of textile directly 

affects on quality of production in textile industry & manual 

inspection requires large time, hence it increases time for 

manufacturing of product. To improve inspection, modern 

computer vision inspection system came into existence. It 

improves accuracy of finding defects and also reduces labor 

power.  

 

There are numerous reports that shows computer 

vision based inspection has become very effective in 

detecting defects in textile industry [1]. Automatic 

inspections are based on computer vision method & they 

inspect the defects automatically. Defect in textile industry 

can be detected by various methods. Research areas in 

detecting defects are textile, surface of wood, tile, 

aluminum, distance difference, etc [2]. Uniform, random or 

patterned textures are the various areas for detecting defects 

in textile [3]. In this proposed method, fabric defect 

detection is done by distance difference. In this proposed 

system, wavelet transformer is used as filter & Genetic 

algorithm as defect detector. It improves accuracy as well 

reduces computational time. 

 

The flow of proposed methods is explained in three 

main parts. First part consists of extracting coefficient 

through wavelet transform & obtaining coefficient of subset. 

In second part the suitable subsets are selected through 

genetic algorithm. Finally in third part suitable subsets are 

applied to other images and then defects are detected 

through genetic algorithm.   

 

In first part, the proposed system uses wavelet filter 

for extracting coefficient of subset. This filter puts special 

information in each quarter of filtered image. The initial 

image is divided into four parts by two dimensional wavelet 

transform. The first part is an approximation of initial image 

and the other parts include components with high 

frequencies & low frequencies. By using wavelet transform 

as filter the wavelet coefficients are obtained. Then genetic 

algorithm is applied to find suitable subset. Then defects are 

obtained by fabric defect detection. 

 

 LITERATURE REVIEW 

 

Wavelet Transform is decomposition of a signal into 

constituent parts. This decomposition can done in many 

ways,  

1. Fourier series: Harmonic sinusoids; 

Single integer index. 

2. Fourier transform: Non- harmonic sinusoids; single 

real index. 

3. Walsh Decomposition: “harmonic” square waves; 

single integer index.  

4. Kahunen – Loeve decomposition: Eigen function 

of covariance; single real index. 

5. Short – Time FT (STFT): windowed, non-harmonic 

sinusoids; double index.  

 

Wavelet transform provide waves in frequency & time 

domain. Duration of decomposition of signal is limited & 

has limited band-pass components. High frequency 

components have short duration & have wide band. 

Whereas, low frequency components have longer duration 

& have narrow band. 

 

l. THE WAVELET TRANSFORM 
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The wavelet transform is used as filter in this 

proposed system. The wavelet transform uses a family of 

wavelet functions and its associated scaling function is used 

for decomposition of original image into different sub-

bands, providing both frequency & spatial function.   

 

Wavelet transform analyses the signal by a group 

of orthogonal functions in the form of Ψm, n(X), that is 

computed from translation & dilation of the mother wavelet 

Ψ. These orthogonal functions are shown below,  

 

Ψm,n(x) =2
−𝑚

2
Ψ(2

-m  
x

-n
 )                                                  (1) 

 

m and n are real numbers in this equation. 

   

Equation 2 & 3 are used as analysis & synthesis formulas 

respectively. 

 

    Cm,n  =   𝑓 𝑥 𝜓
+∞

−∞ m,n n(x) dx                                      (2) 

 

   f(x) = ∑m,n Cm,n Ψm,n(x)                                              (3) 

 

Coefficients of this transform are obtained recursively. A 

synthesis of j is shown in equation 4. 

 

 

   f(x) = ∑kC0,kᶲ0,k (x) = ∑ kCj+1,kᶲj-D dj+1,k Ψj+1,k(x)          (4) 

 

        Two dimensional wavelet transform is used as filter. 

The two dimensional wavelet transform divides image into 

four part .Other parts include components with high 

frequencies of image & edge points’ shows vertical, 

horizontal & diagonal direction. The wavelet transform uses 

two types of filter, high frequency filter & low frequency 

filter. When first order of DWT is applied on image, the 

image is divided into four part is IHH,   ILL, I LH & I HL. Where, 

H, L is the high & low bound filter respectively. 

 

 
 

 Fig. 1: Original image. 

 

 
 

Fig. 2: Wavelet Decomposed image after first order 

 

Wavelet transform evaluates the difference in 

information in two different resolutions & creates a multi-

resolution view of image [2]. Hence wavelet transform is 

used for fabric defect   detection. After decomposing image 

by wavelet filter, the proposed system gets coefficients of 

subset. For finding suitable subset the proposed system uses 

the genetic algorithm. 

II. THE GENETIC ALGORITHM 

 

In a genetic algorithm, a population of candidate 

solutions to an optimization problem is evolved towards 

better solutions [4]. The genetic algorithm is iterative 

process, the evolution starts from a population of randomly 

generated individual, with the population in iteration is 

called a generation.  

In each generation the fitness function of every individual is 

calculated. The fitness function is usually the value of 

objective function which optimizes the better solution to the 

problem. The fit individuals are selected from the current 

population & each genome of individual is modified for 

formation of next generation. In next iteration, new 

generation of candidate solutions is used in next iteration of 

the algorithm. The algorithm is repeated until satisfactory 

fitness level is not reached. The generation of second 

population is done through the genetic operation such as 

crossover & mutation.  

 

The simplest form of genetic algorithm involves three types 

of operators [13]: 

 

1. Selection: This operator selects chromo-somes 

from population for reproduction. It fitter the 

chromosome more times so that it is likely to be 

selected to reproduce. 

2. Crossover: The operator in which the subsequences 

of two chromosomes are exchanged to create new 

child is called as crossover. This operator roughly 

mimics biological recombination between two 

single chromosome organisms. 

3. Mutation: This operator randomly flips some bits in 

a chromosome. Mutations occur at each bit position 

in a string with some probability. 

 

The Genetic algorithm work as follows [13] 

1. Start with a randomly generated population of N L-

bit chromosome. 

2. Calculate the fitness function F(x) of each 

chromosome x in the population. 

3. Repeat the following steps (a)-(c) until N offspring 

have been created: 

a. Select a pair of parent chromosome from the 

current population, with the probability of 

selection being an increasing function of 

fitness. Selection is done with replacement,” 

meaning that the same chromosome can be 

selected more than once to become parents.” 

b. With probability Pc (the crossover probability) 

is used to form two offspring. If no crossover 

takes place, form two offspring that are exact 

copies of their respective parents. 
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c. Mutate the two offspring at each locus with 

probability Pm (the mutation probability), and 

pace the resulting chromosomes in the new 

population. 

4. Replace the current population with the new 

population. 

5. If the stopping condition has not satisfied, go to 

step 2. 

 

 

III FABRIC DEFECT DETECTION 

 

In second part, the propose method obtains suitable subset 

through genetic algorithm after obtaining coefficients of 

subset by using wavelet transform. To obtain defect in fabric 

the proposed system has to apply the suitable subset to the 

images. This suitable subset detects the main image of fabric 

& indicates the defects in the fabric image. 

 

If the optimization problem in Equation 5 can be solved, 

then suitable subset of wavelet coefficient can be  

                        Min J =  C* P* P
T
* C

T
 

Where, 

                       

                       Cj(e) =  𝐶𝑛−1
𝑘=0 kCk-2J = 0                               (5) 

 

In this equation J is the normal form in high frequency 

components of image, n is the number of coefficients, C is 

subset of wavelet coefficient as a solution, p is an array of 

image’s pixel values. To minimize J function through c 

subset, the proposed system uses the genetic algorithm. In 

this algorithm, each solution c is chromosome & different 

function can be calculated. 

 

As the proposed system uses the wavelet transform 

as filter, this filter divides image into vertical & horizontal 

directions. Due this it does not give good result when fabric 

is not symmetric. So, to obtain better result, two separate 

filter should be used(horizontal & vertical filter).If W1,W2 

is horizontal & vertical filers & u is a perfect image, then 

filtered image F can be obtained by, 

 

      F = W1 * U * W2
T
                                 (6) 

 

In this proposed system the fitness function for filtered 

image F is calculated by using sum of squares & entropy 

functions. Eq. 7 & 8 shows these functions respectively. 

  

Sum =   𝐹(𝑖, 𝑗)𝑚
𝑗=1

𝑛
𝑖=1  

2
                                      (7) 

              

Where, 

                n = number of lines, 

                m = column in images. 

  & 

                 F (i, j) is the pixel value of the image, in line umi 

& column j. 

  

H = -  𝑑 𝑗 ∗ 𝑙𝑜𝑔𝑛
𝑙=1 2 (d(j))                                      (8) 

 

Where, 

               n = number of grey levels,  

&  

          d(i) is probability of the grey levels in i in the filtered 

image F.  

          This probability is the real number between 0 

& 1. 

 

With the help of Eq.7 & 8, optimization problem can be 

obtained by minimizing J function in Eq. 9 & 10 resp. 

 

            J =   (W1𝑚
𝑗=1

𝑛
𝑙=1  * U * W2

T
)

2
                  (9) 

 

            J = Entropy (W1 * U * W2
T
)                     (10) 

The wavelet coefficients are obtained on monotony 

background of entropy function. So, if the entropy function 

is very small, the image will be more monotonic. Whereas, 

sum of the square function of image is optimized by 

minimizing its pixel values. Entropy has simpler 

computation as compare to sum of squares. So, in this 

proposed system, entropy function is used for calculation of 

fitness function of Genetic Algorithm. 

 

IV. EXPECTED RESULT 

 

In this proposed system, the database of fabric is 

used for finding defect in it. First, the grey image is 

converted into contrast enhanced image. After conversion 

the histogram of image is obtained. This histogram is 

compared with the histogram of the processed image. After 

comparison, the wavelet transform is used as filter. In this 

session, the two dimensional wavelet filter is used. This 

filter divides the image into four parts & the coefficients of 

subsets are extracted through wavelet filter. 

 

 
 

                    Fig.3 Original grey image 

 

 
 

                 Fig. 4 Contrast Enhanced image 

 

 
 

              Fig. 5 Histogram of original image 
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After comprising the histogram with processed image, 

wavelet decomposition is performed. 

 
 

           Fig. 6. Wavelet Decompose image 

 

 
 

        Fig. 7. Decomposed image after first stage 

 

After that the proposed system uses genetic algorithm to 

find suitable subset, then this suitable subset is applied to 

other images. Original image is deleted & the defects are 

gained. 
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