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ABSTRACT 

Defect detection of patterned fabric is a challenging problem in automatic 

inspection and is heavily used by the textile and garment manufacturing industries 

worldwide. It is an important task of quality control which helps to reduce rejection 

of fabrics and time spent on manual inspection. Over the past few years, many 

automatic computer aided defect detection systems that can detect defects from 

fabric images have been developed. Many of these systems are designed for non-

patterned plain fabrics. However, the heavy use of patterns in the 21
st
 century 

fashion world, defect detection in patterned fabrics has become more vital. This 

research work designs and develops defect detection systems for patterned fabrics. 

The proposed research methodology consists of three phases. The first step 

focuses on fabric image enhancement techniques. In this step, an input fabric image 

is enhanced by removing the impulse noise. For this purpose, an enhanced 

directional switching median filter is proposed.  

The second and third phase of the study focuses on the design and 

development of defect detection algorithms that identifies and locates defects in 2D 

patterned fabric images. The study considered both non-motif (Phase II) and motif 

(Phase III) based algorithms. In Phase II, the first technique proposed uses image 

data fusion technology which combines edge information obtained from Sobel edge 

operator, wave profiles and seam lines along with a dynamic threshold for defect 

detection. In the same phase, 12 wavelet-based techniques are also proposed. For 

this purpose, two wavelet variants, namely, optimal wavelet tree and Gabor 

wavelets are used. Optimal coefficients from these variants are selected using three 

algorithms. The first selection algorithm uses Vector Quantization and Principal 

Component Analysis, the second method uses Independent Component Analysis 

and the third performs a multiple projection-based selection combining the first two 

techniques. For defect detection, a golden image subtraction with direct 

thresholding method and a multilayer perceptron neural network based method are 

used. 
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In the third Phase, method for non-motif defect detection is explored.            

The enhanced motif-based algorithm, after histogram equalization, the algorithm 

detects and extracts lattices and motifs automatically. The circular shift matrices are 

constructed by considering spatial relationship. Using this the Energy-Variance 

plots are built, from which defective and defect-free fabrics are identified  

To evaluate the performance of the proposed preprocessing and defect 

detection algorithms, 600 fabric images were used. The performance evaluation of 

the preprocessing algorithm was based on four metrics, namely, Peak Signal to 

Noise Ratio, Figure of Merit, Mean Structural Similarity Index and Speed of 

enhancement. Similarly, the defect detection algorithms (both motif and non-motif) 

were evaluated using another set of four parameters, namely, sensitivity, specificity, 

detection accuracy and speed of defect detection. Five types of defects namely, 

broken end, hole, netting multiple, thick bar and thin bar defects were considered. 

The experimental results showed that the performance of all the proposed 

models increased when compared with the existing algorithms. Among the 

proposed non-motif models, the model that combined Gabor wavelets with multiple 

projection selection algorithm and multilayer perceptron produced improved 

results. The inclusion of the enhancement operations in motif-based algorithm 

produced positive results in terms of sensitivity, specificity, detection accuracy and 

speed of detection. Comparison of motif and non-motif based algorithms, revealed 

that motif based algorithm produce better results.  

Experimental results prove that the proposed models are efficient with small 

time complexity and can therefore be used by the textile industries to identify 

defects and increase customer satisfaction. 

 


