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Abstract

Texture analysis is an important approach in textile quality control. The investment in automated unit is
more economical when reduction in labor cost and associated benefits are considered. Preprocessing in textile image
is a crucial initial step before texture analysis is performed. Many preprocessing methods are available in the
literature. Datasets are limited by laboratory constraints so that the need is for guidelines on quality and robustness,
to proceed experimentation while image are yet restricted. In this paper, the performance of four preprocessing
methods are compared namely Contrast adjustment. Intensity adjustment. Histogram equalization, Binarization and
Morphological operation. The performances of these methods are evaluated using Peak Signal to Noise Ratio
(PSNR) and Mean Square Error (MSE).
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. INTRODUCTION

Quality control, designed to ensure that defective products are not allowed to reach the customer. Visual
inspection constitutes an important part of quality control in industry. Until recent years, inspection has been heavily
relied upon human inspectors! Development of fast and specialized equipment, however, has facilitated the
application of image processing algorithms to real-world industrial inspection problems. Since in many areas the
quality of a surface is best characterized by its “texture”, texture analysis plays an important role in the automated
visual inspection of surfaces.

The methods followed for inspection are Optical sensor quality, Controlled illumination and Software
ability to quickly detect defects. The block diagram of an automatic quality controlled production process is given in
Fig-1.
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Figure- | General structure of an automatic quality control system

Automatic error detection is performed by a specially design software able to compare in real time the
textile texture image with the desired pattern of the textile material [I][3]. Preprocessing methods can dramatically
improve the performance of image processing methods like Image transform. Segmentation, Feature extraction and
Fault detection.

In this paper preprocessing algorithms are compared by the PSNR and MSE value. The paper is organized
as follows: Section Il discusses the need for preprocessing. Section Il presents the preprocessing algorithm for

textile images. The experimental evaluation is presented in section IV. Finally, conclusions are given in section V.

1. Need for preprocessing

Image acquisition is a highly important step for the automatic quality control because it provides the input
data for the whole process. The acquisition is performed by an optical sensor which is always a video camera (with
one line or a matrix of CCD) that provide accurate and noiseless image.Local illumination is directly linked with
the quality of image acquisition because it is straight foi"ward to demonstrate that its variations can heavily affect the
patterns visibility in the textile texture image.

Consequently the natural sources of light which are non-constant must not be employed and their influence
should be carefully eliminated. Thus the use of a strictly controlled illumination provides control, exclusively by one

or more artificial light sources is the reasonable alternative.

I1l. PREPROCESSING METHOD FOR TEXTILE TEXTURE IMAGES
Preprocessing is the important method that influences automated detection of defects. The following are the
preprocessing methods under study
(a) Contrast adjustment
(b) Intensity adjustment
(c) Histogram equalization
(d) Binarization

(e) . Morphological operation

(@) Contrast adjustment
The contrast of an image is the distribution of its dark and light pixels. A low-contrast image exhibits small

differences between its light and dark pixel values. The histogram of a low-contrast image is narrow. Since the



human eye is sensitive to contrast rather than absolute pixel intensities, a perceptually better image could be
obtained by stretching the histogram of an image so that the full dynamic range of the image is filled.Figure-2(a)

shows the original and 2(b) the image after contrast adjustment.

2(a) Original Image 2(b) Contrast adjusted image
Figure-2 Original image and image after contrast adjustment

(b) Intensity adjustment

Image enhancement techniques are used to improve an image, where "improve" is sometimes defined
objectively (e.g., increase the signal-to-noise ratio), and sometimes subjectively (e.g., make certain features easier to
see by modifying the colors or intensities).Intensity adjustment is an image enhancement technique that maps the
image intensity values to a new range. The low-contrast image with its histogram and all the values gather in the

center of the intensity range. Figure-3(a) shows the original image and 3(b) image after intensity adjustment

3(a) Original Image 3(b) Intensity adjusted image
Figure-3 Original image and image after Intensity adjustment

(c) Histogram equalization

The Histogram Equalization [4] evenly distributes the occurrence of pixel intensities so that the entire range
of intensities is considered. This method usually increases the global contrast of images, especially when the usable
data of the image is represented by close contrast values. Through this adjustment, the intensities can be better
distributed on the histogram. This allows for areas of lower local contrast to gain a higher contrast. Histogram
equalization accomplishes this by effectively spreading out the most frequent intensity values. Then probability
density function (pdf) is calculated for the histogram. Figure-4(a) shows the original image and 4(b) image after

histogram equalization.



4(a) Original Image 4(b) Histogram Equalized image
Figure-4 Originatimage and image after Histogram equalization
To make it simple, histogram equalization technique changes the pdf of a given image into that of a
uniform pdf that spreads out from the lowest pixel value (0 in this case) to the highest pixel value (L - 1). This can
be achieved quite easily if the pdf is a continuous function. However, with a digital image, the pdf will be a discrete

function. Suppose that for an image x, and for the dynamic range for the intensity rkvarying from O (black) to L- 1

(white), the pdf can be approximated using the probability expressed as follows ,

pdf =pir,) =—
X

where ‘ri- total pixels with intensity and ‘X’ total pixels in image. From this pdf, one can then obtain the

cumulative density function p(S|,) (cdf) as follows: The output pixels from the histogram equalization operation are

equal to the cdf of the image. Mathematically it can be represented as,

R ="p(py

to get the pixel value p(Sk),

the resultant value is rounded to the nearest integer.

(d) Binarization
Binarization is a model-motivated approach, the image intensity distribution is used to create the binary

version of the image.
2

lv: 0) = X 0)
it=I
where the mixing or prior probabilities, A sum to 1 When the mixing proportions are assumed equal, the log-

likelihood takes the form. Figure-5 shows the original image and image after Binarization.

1
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5(a)Original Image 5(b) Binarized image
Figure-5 Original image and image after binarization
The Expectation-Maximization (EM) algorithm is then used to iteratively solve this [2]. The corresponding
binarized images are shown in Figure-5.The model-based binarization addresses well-known data quality problems

such as temporal calibration drift, coupled with spatial variability of sensitivity and illumination [5].

(e) Morphological Operation

Eveiy texture image taken has been implemented with morphological reconstruction, extended maxima
transformation using thresholding, the extended maxima transformation is the regional maxima computation of the
corresponding H-maxima transformation. As a result, it produces a binary image. A connected-component labeling
operation is performed, in order to evaluate the characteristics and the location of every object. The extended-
maxima transform computes the regional maxima of the H-Transform. Here H refers to nonnegative scalar [6].
Regional maxima are connected components of pixels with a constant intensity value, and whose external boundary
pixels will have a lower value. Figure-6(a) shows the original image and 6(b) the image after morphological
processing.

6(a)Original Image 6(b) H-maxima image
Figure-6 Original image and image after processing

IV. EXPERIMENTAL EVALUATION
To test the accuracy of preprocessing algorithms, the following three steps are used.
e Atextile texture image is taken as input.
e Preprocessing algorithm is applied for texture image.
e The MSE and PSNR value is calculated for different algorithm.
The PSNR and MSE values exhibit the performance of preprocessing algorithm. To estimate the quality of

the reconstructed images, following parameters are used.



(@ Mean Square Error (MSE)
(b) Peak signal to Noise Ratio (PSNR)
(@) Mean Square Error (MSE)

The metric MSE is defined as:
m—1 (T

i=0 J=0
For tv?0 /nx/7 monochrome images / and K, one of the images is considered a noisy approximation of the other.
Other metrics like Root Mean Square Deviation RMSE, Mean Absolute Error MAE and PSNR are defined using
MSE.
(b) Peak Signal to Noise Ratio (PSNR)

The PSNR is defined in logarithmic scale, in dB. It is the ratio of peak signal power to noise power. Since
the MSE represents the noise power and the peak signal power, it is unity in case of normalized image signal. The
image metric PSNR s defined as:

MAX;j\
~MSE 7

AMAX
20 <log 49

PSNR = 10 «logio

Here, MAX, is the maximum possible pixel value of the image.

Figure 7 Comparison ol'dilTerent preprocessing algorithm by PSNR

The figure7 gives the PSNR ratio for different image preprocessing algorithm and Figure 8 gives the MSE value for
different image preprocessing algorithm.



Figure 8 Comparison of different preprocessing algorithm by MSB
From the figures it can be concluded that contrast adjustment technique gives high PSNR value and low mean

square rate. So the contrast adjustment technique gives desirable results compared to other preprocessing technique.

V CONCLUSION

Textile industry need, automatic real time quality control in order to avoid end products defects in a quick
and efficient manner. Manual control is inefficient, time consuming that leads to heavy material loss. On other hand
automatic quality control is much more efficient, because it is real time and independent from manual efficiency.
Even good quality cameras are used with an adequate artificial illumination it is necessary to pre-process those
images before applying image processing methods. The different preprocessing techniques like contrast adjustment,
intensity adjustment, histogram equalization, binarization and morphological operation is applied. These algorithms
are evaluated using Peak Signal to Noise Ratio and Mean Square Error. The contrast adjustment and binarization
gives suitable results and contrast adjustment is found to better with high PSNR and low MSE values.
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