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Abstract:Fabric defect detection is one of the most important and challenging field in textile industry. In recent 

times 2-D Gabor filter technique can be used for defect detection in images.This paper aims at investigating 

methods for solving the problem of fabricdefectdetection.The work focuses on two aspects.First detect the 

defects in images using Gabor filter and Morphology technique. Second calculate the defective areas in images 

by calculating black and white pixels in the images and at the end compare the effective segmented area of 

proposed algorithm with morphology technique. Fabric images are used in evaluation and the experimental 

results obtained further confirm the designed algorithm achieved a high detection success rate. 
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I. Introduction 
 In the past two decades during which computer vision based inspection has become one of the most 

important application areas. Fabric industry is one of the most important field in identifying defects or flaws. 

But these days lot of work can be done on to remove defects in images of fabric in fabric industry and calculate 

defective areas in fabric images more precisely.   

 Defect detection techniques have been classified in four categories: Statistical, Spectral, Model based 

and filter based. In statistical approaches important techniques like GLCM, Local binary pattern, autocorrelation 

can be used for defect detection. Features like energy, entropy, contrast and correlation can determine with the 

help of GLCM. It’s based on repetitive occurrence of different grey level configurations in a texture. GLCM 

method can face number of shortcomings [11]. There is no generally accepted solution for optimizing the 

displacement vector. Local binary pattern can be used for detection in local image contrast. LBP can chooses the 

gray level of the centre pixel of the sliding window as a threshold for surrounding neighborhood pixels [12].In 
spectral approaches techniques like discrete Fourier transform, windowed Fourier transform and wavelet 

transform can be used for defect detection.  Windowed Fourier transform can adopted for identification of 

defects that occurs locally both in spatial and frequency domain. In model based approach GMRF can use for 

defect detection. In GMRF image can split into small window in inspection. Then a likely hood estimator test 

can be used for detecting defect in window occurs or not. In filter based method techniques like spatial and 

frequency domain can be used. Ring and wedge filters are mostly used as frequency domain filters. In spatial 

domain mostly used filters like sobel, canny, laplacian, deriche, law filters can be successively used for defect 

detection. 

 The Fourier transform has the property to only deals with frequency component in the signal. It is not 

be able to localize defects in spatial domain. Gabor transform localize the defects both in spatial domain and 

frequency domain. Gabor filter forms very flexible power spectrum When window function become Gaussian 
than windowed Fourier transform became well defined Gabor filter bank approach has broadly studied in visual 

inspection and at the end compare the results of proposed algorithm with morphology technique. 

 

II. Method 
1. Gabor filter 

1.1 Two dimensional Gabor filter banks 

 Two dimensional Gabor filter can be written  
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where

 cos sinx x y     

sin cosy x y      
In  this  equation (1)  λ represents the wavelength of the cosinefactor, θ represents the orientation of the normal 

to the parallelstripes of a Gabor function in degrees, ψ is the phase offset indegrees,  and  γ  is  the  spatial  

aspect  ratio  and  specifies  the elliptically  of  the  support of the Gabor function, and σ is the standard 

deviation of the Gaussian determines the (linear) sizeof the receptive field [16].The parameter λ is the 

wavelength and f = 1/λ is the spatial frequency of the cosine factor.The ratio σ/λ determines the spatial 
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frequency bandwidth of simple.  The   half -response spatial frequency bandwidth b (in octaves) and the ratio 

σ/λ are related in equation (2) as follows: 
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In equation (1) ψ= 00 and   ψ= 900  returnsthe real part and the imaginary part of Gabor filter respectively. 
 

1.2   Feature extraction 

 We use sigmoid function for feature extraction which can be written as given below, 
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This saturates the output of the filter and than use Gaussian smoothing function for image smoothness [10]. This 

can be written as , 

 

(4) 

Where sigma represents the standard deviation, determines the size and shape of the respective field depictedin 

equation (4). 

 

1.3    Clustering 

 The final step of the algorithm is clustering the pixels into multiple numbers of clusters represents the 

texture regions. In thesis work k means algorithm can be used for segmentation process due to its simplicity 

[18]. k means algorithm starts with recognition of the centroids of k means cluster and then appoint each sample 

to the closest centroid. Furthermore calculate means of k clusters. If centroids are unchanged than work is done, 

other wise skip to the step 2 again and start again. 
 

2. Morphology 

Morphology can be defined as the study of the forms of things, in particular. The morphology consists of four 

operations separately applied on images as shown below:  

 

1.1   Erosion 

 Erosion is typically applied to binary images, but there are versions that work on grayscale images [19]. 

The basic effect of the operator on a binary image is to erode away the boundaries of regions of foreground 

pixels. Formula for erosion is, 

A B  (5) 

Thus areas of foreground pixels shrink in size, and holes. The study of the forms of things, in particular within 

those areas becomes larger. In this process we increase the black pixel in the image making, it look thinner. 

Every object pixel that is touching an background pixel is changed into background pixel. 

 

1.2  Dilation 

 Dilation is one of the operators in the area of   mathematical morphology, the other being erosion. It is 

typically applied to binary images, but there are versions that work on   grayscale images. Formula for dilation is 
, 

A B  (6) 

The basic effect of the operator on a binary image is to gradually enlarge the boundaries of regions of 

foreground  pixels. Thus areas of foreground pixels grow in size while holes within those regions become 

smaller [20].  

In dilation we increase the white pixel in the image making, it look broader. Every background pixel that is 
touching an object pixel is changed into an object pixel. 

 

1.3  Opening  

 In morphology, opening is the dilation of the erosion of set A by structuring element B is, 

( )A B A B B    (7) 

Where  and  denote erosion and dilation, respectively in equation (7). Opening removes small objects from 

the foreground (usually taken as the dark pixels) of an image, placing them in the background, while closing 
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removes small holes in the foreground, changing small islands of background into foreground. These techniques 

can also be used to find specific shapes in an image [43]. The process of “opening” an image will likely smooth 

the edges, break narrow block connectors and remove small protrusions from a reference image [20].   
 

1.4 Closing 

 In mathematical morphology, the   closing   of a set (binary image)   A   by a   structuring element B is 

the erosion of the dilation of that set, 

( )A B A B B     (8) 

Where  and   denote erosion and dilation, respectively in equation (8). In image processing, closing is 

together with opening, the basic workhorse of morphological   noise removal. Opening removes small objects, 

while closing removes small holes. In this process we firstly do Dilation and then Erosion. This method is used to 

remove the extra black pixels from the images [20]. The process of “opening” an image will likely smooth the 

edges, break narrow block connectors and remove small protrusions from a reference image.  

 

III. Experimental Results 

Data set comprises of  fabric defective images. obtain from denim fabric  images official website. 

 

 

fig.(3.1) jeans image with fabric defect                 fig.(3.2) Cotton imagewith defect 

 
fig.(3.3) comprises of different segmented image results of denim jeans image after apply proposed algorithm 

and morphology techniques 

     (a)                                     (b)                                             (c) 

 
 

(d)                    (e)                                              (f )   
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(g)                                                             

Fig. (3.3)Segmented Results of jean Image (a) f=0.5 (b) b=0.5 (c) γ=2 (d) erosion(e)dilation(f)opening(g)closing 

fig.(3.4) comprises of different segmented image results of cotton image after apply proposed algorithm and 

morphology techniques 

 

(a)                                   (b)                                                     (c) 

 
(d)                                                     (e)                                                     (f) 

 
(g) 

Fig.(3.4)Segmented Results of jean Image (a) f=1 (b) b=1 (c) γ=0.5(d)erosion(e)dilation(f)opening(g)closing 

 

 In Table 1 calculate black and white pixels for segmented results of jeans image after apply proposed 

algorithm and morphology technique. 

Table 1: Results for Jeans Image 
Parameters Original gray scale 

area 
Total no of pixels Black pixels & 

%black pixels 
White pixels & 
%white pixels 

Gabor filter 

f=0.5 65536 65536 51794,79.1% 13742,20.9% 

b=0.5 65536 65536 52638,80.3% 12898,19.7% 

γ=2 65536 65536 49854,76.1% 15682,23.9% 

Morphology 

Erosion 65536 65536 57158, 87.2% 8378, 12.8% 

Dilation 65536 65536 30370, 46.3% 35166, 53.7% 

Opening 65536 65536 54873, 83.7% 10663, 16.3% 

Closing 65536 65536 42500, 64.8% 23036, 35.2% 
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In Table 2 measure effective area by dividing segmented area by original image defective area and calculate 

area error. The segmented area greater or nearly equal to original image defective area will be effective 

Table 2: Effective area measurement for Jeans image 

Parameters Original image defected area  in 
pixels 

Segmented image 
defected area in pixels 

Effective 
Area=SI/OI 

Gabor filter 

f=0.5 12250 14742 1.2218 

b=0.5 12250 13742 1.1217 

γ=2 12250 15800 1.2897 

Morphology 

Erosion 3306 671 0.2029 

Dilation 3306 47 0.0142 

Opening 3306 323 0.0977 

Closing 3306 120 0.0363 

 

Table 3 is about computation of black and white pixels for cotton image 

Table 3: Results for Cotton image 

Parameters Original gray scale 

area 

Total no of pixels Black pixels & 

%black pixels 

White pixels 

& %white 

pixels 

Gabor filter 

f=1 65536 65536 64045,97.7% 1491,2.3% 

b=1 65536 65536 2180,3.3% 63356,96.7% 

γ=0.5 65536 65536 29233,44.6% 36303,55.4% 

Morphology 

Erosion 65536 65536 57158, 87.2% 8378, 12.8% 

Dilation 65536 65536 30370, 46.3% 35166, 53.7% 

Opening 65536 65536 54873, 83.7% 10663, 16.3% 

Closing 65536 65536 42500, 64.8% 23036, 35.2% 

 

In Table 4 effective area have been measured for cotton image by dividing segmented areas by original image 

defective area. 

Table 4: Effective area measurement for Cotton image 

Parameters Original image defected area  in 

pixels 

Segmented image 

defected area in pixels 

Effective 

Area=SI/OI 

Gabor filter 

f=1 3306 1491 0.4510 

b=1 3306 2180 0.6594 

γ=0.5 3306 29233 8.8424 

Morphology 

Erosion 3306 671 0.2029 

Dilation 3306 47 0.0142 

Opening 3306 323 0.0977 

Closing 3306 120 0.0363 

. 

Comparison of proposed method and morphology technique have been shown in figure 3.5 
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Fig. (3.5) Graphical comparison of Gabor filter and Morphology technique results 

 

IV. Conclusion 
 In this paper proposed algorithm based on 2-D Gabor filter can be adopted for defect detection in 

textile images tuned at different parameters and  morphology technique have been used for defect segmentation. 

Experiments on two different images have been done. The experimental results have shown that segmented area 

of proposed method is much better than morphology technique. The effective area measurement of proposed 

method is better than morphology technique. We use proposed method presented in this paper for visual 

inspection in textile industry in which camera is attached with PC. When cotton roll move than camera move on 

the roll of the cloth and detect defect and send this information to pc and then pc measures and calculate the 

defective area and other properties related to that fabric defect. This method is also fruit full in other defect 

detection fields like tumor detection, iris detection, finger print detection, license plate detection etc.This paper 

also give help about segmentation of various images in textile industry, medical imaging, iris recognition. 
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