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Surface Flaws Inspection of Multicrystalline Silicon Solar Cells
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Abstract

Due to the non-directional textured background of
poly-crystalline silicon solar cells, the difficulty in

segmenting desired flaws increases. Besides, the
anti-reflection coating layer multiplies the complexity of
image capture of solar cells. To successfully detect the
aforementioned surface flaws of a solar cell, the

developed inspection system, which was constructed to

: NSC 97-2221-E-216-023
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simulate a real production line, consists of one line scan
camera, two red lights LED bar lighting, one image
grabber, and one linear stage driven by a servo motor. As
to the inspection software, we applied projection flaw
detection (PFD) method to The
independently developed PFD method first applied Otsu’s

reveal defects.
method to removed background textures from the image.
The resulting image was then projected to the vertical
axis and horizontal axis sequentially. After projection, the
and the of the

projections were calculated. Finally, the desired flaws

mean values standard deviations
were located by setting a suitable threshold value. The
experimental results show that it takes about 0.4 seconds
to acquire a 2048x2048 image, 0.78 seconds to inspect

the image, and the overall flow detection rate is 93.98%.

Keywords: poly-crystalline silicon solar cell, automatic

optical inspection, image segmentation, defect detection.
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