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! Gray-level statistics

? Autocorrelation Function

¥ Morphological Operations

* Cooccurrence Matrix Features

® Spectral approaches

® Spatial-frequency domain features
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! Discrete Fourier Transform (DFT)
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® Inverse Discrete Fourier Transform (IDFT)
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2 Contourlet Transform
3 Anistropy
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! Laplacian Pyramid (LP)

? Directional Filter Bank (DFB)

¥ Pyramidal Directional Filter Bank (PDFB)
* Frequency Scrambling
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! Error-Correction Learning
2 Memory-Based Learning
*Hebbian Learning

* Competitive Learning

® Boltzman Learning

® Back Propagation (BP)
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! Feed Forward

2 Gradient Descen
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Abstract

The process of quality control is made for assurance of designing high quality flawless products. In
previous years, some sections of quality control that need visual inspection were done by humans.
Nowadays, these works are done by machines and robots. The purpose of surface control is recognition
and revelation of surfaces in products and industrial goods that those surfaces do not have ideal quality
according to specified criteria. Today this procedure is used for identification of defects in many surfaces

such as ceramic tiles, fabric, wood, paper, leather and so on.

The revelation of defects of surfaces is possible through texture analysis methods, which explain the
characteristic of surfaces. For this purpose we have used, Contourlet transform for analyzing of tile's
images. Contourlet is 2D directional transform, which is used to describe curves and delicate details in
images. Contourlet expansion is made from basic functions that have distinctive shapes and scales in
tendency towards different directions (Anisotropic). Then we used a neural network for training data and
finding defective tiles. The results are excellent and detect faults with more than 96.87% accuracy.

Compared to the previous works, this is a remarkable primacy.

Keywords: Defect Detection of Surface Tile, Contourlet Transformation, Image Processing and Neural

Networks.
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