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Abstract

This thesis is concerned with the development of a novel learning algorithm based method for
detection of defects on patterned, textured surfaces of warp knitted fabric surfaces using neural
networks. The acquired images were subjected to several filtering processes and morphological
operations to improve the state of the image and enhance texture details.

The proposed method was developed by considering textural abnormality as a defect. Since the
warp knitted fabric surface is a repetitive patterned texture the image was splitted into windows
prior to analysis in order to enhance detectability of defects. Also, gray level co-occurrence
matrix and local binary pattern were used as the texture models of an image window. Selected
set of statistical measurements were used to extract the texture from gray level co-occurrence
matrix. Since detection of defects on an image is a binary classification problem an anomaly
detection scheme was proposed. This enabled the development of the detection model by
learning the feature space of one particular class of problem. A self-organizing map was used to
learn the texture patterns on images of the non defective fabric samples. The resultant Euclidian
distance of a window from the self-organizing map was used as the measure of similarity to
non-defective windows while thresholding the similarity measure by using the maximum value
similarity of non-defective windows as the threshold. The proposed anomaly detection scheme
enabled detection of defects on particular type of texture.

There were different surface types associated with warp knitted fabrics. Self-organizing map
based clustering approach was used to discretize the detection problem according to surface
texture type and the intention was to simplify the detection problem and solve it with respect to
specific texture. Furthermore, the histogram of the local binary pattern was used for
development of compressed self-organizing map to represent the local texture of a window of
different surface types.

All the calculations, analysis tasks and development of mathematical models were performed in
a matlab environment. The appropriate graphical user interfaces were also developed with the
proposed method been applied on images with seven different types of defects on seven surface
types. The quality percentage was calculated based on the number of false positives/false
negatives of the detection results for the image windows in order to evaluate the validity of the
proposed method. The method results quality percentage was in the 80% range during the
detection of defects.

Key words : Intelligent learning algorithms, Self-organizing neural networks, defect detection,
Statistical texture analysis, Fabrics
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