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Defect detection method of photovoltaic panel in bright environment
based on linear array InGaAs camera
XU Han, QIAN Yunsheng, ZHANG Yijun, LANG Yizheng, HUANG Yidong

(School of Electronic and Optical Engineering, Nanjing University of Science and
Technology, Nanjing 210094, China)

Abstract: In bright environments, sunlight can easily drown out the defect information of photoluminescence
(PL) phenomenon of photovoltaic panels, so that the inspection equipment cannot directly perceive the defects.
To solve this problem, a detection method based on time domain error was proposed, which could effectively
reduce the interference of sunlight in bright environments. In this method, the fast pulse width modulation
(PWM) chopping constant current power supply was used to output the high-frequency modulated current
signal, the 850 nm light source was driven to output the modulated light to excite the photovoltaic panel, the
short-wave linear infrared array InGaAs camera was used to capture the image sequence with modulation
characteristics, and the defect information of the photovoltaic panel was extracted from the image sequence by
field programmable gate array (FPGA). Experimental results show that the proposed method can effectively

detect defect pattern information in the illumination range from 2.9 Ix to (12 580+5) Ix, and realize the
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continuous defect detection of photovoltaic panels in bright environments.
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Fig. 1 PL detection and acquisition patterns
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Fig. 2 Hidden crack patterns under different external am-

bient lighting
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Fig. 3 PL detection system for photovoltaic panels in bright

environment
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Fig. 4 Relationship between grayscale values and image

sequences
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Fig. 5 Patterns collected by camera directly under modu-

lation signals
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Table 1 Parameters matching

FAGAEE (mmepixel ') EBRAFHEE/(mms) WGB3 T (ines s AT (lines-s ) BT EVR EHISE/(Hz)
0.5 100 200 400 2 200
0.5 50 100 400 4 100
1.0 50 50 400 8 50
0.2 20 100 400 4 100
0.2 40 200 400 2 200
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Fig. 6 Schematic diagram of 4x1 window construction
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Fig. 7 Schematic diagram of data parallel processing

X TR R, A N TR B AT A AU
SEARX . B A SUE 5 BEE A RCERE R AL
BT A RS BT T B,
IR 2t 2 FPGA 19 filh & 4% (flip flop, FF) %% i .
PR I A8 P 27 A #8504 [3:0] sel_r BOAE M B FEA5 5,
WA A 4°00 001, XA 355 HATHERE . Wb
— AT B IR WA RUE S valid, S H T 5




NG 2025,46(1) RS, 55 EET R InGaAs FIHLAYZZIRES FOGIR MR BRFEAS I 5k o 161

valid_next 17 % #1858, 7= A Bk w5 5 pulse, #F
TP S WBAL. B — A IkopfE 5 k0, B
— TR B Bk, R E S AR — 0. R
LB AE S5 S valid finish. G S5 5 26 BUR
REWE 8 frR,

pulse=(~valid_next) & valid |

valid_finish=sel r[0] & valid_next

8 AMFESENRER

Fig. 8 Flow chart of effective signal selection
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Fig. 9 Comparison diagram of algorithm extracted in real

time under different lighting
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