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Abstract

TFT-LCD is widely used as smart phone, TV panels and other kinds of display
screen, and the demand expand year by year. Along with the development, large size,
high resolution, marrow border becomes a trend. The craft structure is complex, and
the line size has reached the order of microns. The traditional naked eye or electrical
detection has been unable to meet the requirements. Automatic optical detection has a
wide range of applications in the field of LCD screen detection with its non-contact,
fast, consistent standards and other advantages. It not only can directly isolated
unqualified products, but also can improve the manufacturing process, reduce defects,
improve the yield and reduce the cost.

The core part of automatic optical detection is the optical imaging system and
image processing algorithm. In this paper, three problems include TFT-LCD
backplane and panel line imaging, backplane component defect detection and line
conductivity detection are studied. The results are as follows:

1. This paper is processed according to the larger size of the liquid crystal
backplane assembly and the small line area. The specific image stabilization camera
and the large area irradiated light source are selected by the size of the screen to be
measured. It is determined that the DIC (Differential Interference Contrast) imaging
method and the delay integral camera are used to solve the imaging problem of the
tiny conductive particles of line detection, and program the camera drive.

2. After the image acquisition, it is necessary to locate and divide the ROI
(region of interest). Using the fixed coordinate template to separate the detected
components in the backplane. In this paper, we focus on scratched backstab, FPC
crease and label offset damage on liquid crystal backplane etc., basic global and local
threshold method, graph-cut and menn-shift method and image enhancement and
morphological processing are used from the perspective of image segmentation to

solve the above three defects identification.



3. The panel line detection is based on the MARK point location, that is, the rule
geometry recognition, comparing Hough transform, Harris corner recognition and
other algorithms based on geometric features, combined with adding samples and
adding shape of MARK points, finally HOG&SVM algorithm is proposed to
recognize.

4. After recognizing the MARK point for image correction, use gamma
correction to stretch the brightness of the darker area. In order to locate the line or
electrode ROI accurately, the local threshold method of the mean value statistic in the
neighborhood is finally selected after comparing the method of dividing the threshold,
dividing the maximum entropy segment and the local threshold method. With the
characteristics of particle imaging, in order to complete the separation of conductive
particles, try the graph-cut and the mean-shift method. Finally in order to solve the
problem of particle overlap caused by the increase of particle density in narrow frame,
an algorithm combining k-means clustering with mask method is proposed. The
entropy of image and the convexity of particle are calculated to accurately divide the
particles. The effects of cluster clustering on the particle size and particle size of
different particle size are discussed. And compared with the previous gradient method,
the algorithm can achieve 92.6% recognition rate in the region with smaller particle
density, and 86% recognition rate in the region with larger particle density, which is
9.9% and 42.7% higher than the gradient and grayscale method.

Key words: LCD screen inspection; machine vision; image processing
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