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Research Development and Prospect of Solar Cells Surface Defects
Detection Based on Machine Vision
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Abstract: Considering the advantages of simple operation and high detecting accuracy all aspects
involved in solar cell surface defect detection methods based on machine vision were reviewed in this
paper. First of all the various imaging techniques and common defect types of solar cells surface were
summarized. Secondly the existing detection methods were introduced and compared with each other
according to the different idea of mathematical modeling. Finally a brief summary of this article and
perspective of future research are presented. It can be concluded that the solar cell surface defect
detection methods based on machine vision have made great progress. However there is still room for
improvement in algorithm design of feature extraction such as feature extraction algorithm based on deep
neural networks.

Key words: solar cell; machine vision; surface defect; imaging

1 2016-04-18
(61501407) ; ( 15A413006) ;
(132102110150)
(1982—) E-mail: qx]_sunshine@ 163. com
(1966—) N E-mail: yangzzha@ 126.

com



71

;Wen "
1
23
1
1 3
2 .
Fuyuki " . Xu ¥ | Tsai ' Takahashi
Tsuzuki 7 .Gabor "  Chaturvedi "
( ) ( 1 000 ~ 1 200 nm)
Esquivel 5 :
1(a)
; Sawyer  ° Demant » .Olsen > \Sun 7
: Chen !
; Belyaev
® .Byelyayev ° . Ostapenko  *° .Dallas " 1( b)
( resonance ultrqasonc vibration Chen # | Chiou * | Brooks ® | Kim
RUV) * Mahdavipour 7 Ko * .Teo * .
30 31
; Zhang 12

( optical deepdevel transient

spectroscopy ODLTS) 10 .13
A7 eV 3
1(c)
: Duenas Istrov Minkevicius Jen 3



78 2017

2
34
35
1 2
3
3
(e) LLAM AR ™
1 3
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Table 1 Common defects of solar cell surface
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Fig.3 Illustrations of solar cells surface defects detection based on machine vision
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