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Abstract As the main component of photovoltaic power station, photovoltaic cells have defects, such as hidden
cracks, scratches, hot spots, and broken gates, which affect the performance of photovoltaic cells and the operation
status of photovoltaic power stations, so it is very important to carry out defect detection of photovoltaic cells. A
pulsed electric infrared thermography (PEIT) experimental system is established, and the system is used to carry
out detection experiments of photovoltaic cells with different types of defects and to collect infrared thermography
sequences. Two kinds of supervised learning algorithms, linear discriminant analysis ( LDA) and quadratic
discriminant analysis (QDA), are used to process thermography sequences, and compared with principal component
analysis (PCA) and fitting correlation coefficient (FCC). The experimental results show that the PEIT algorithm
can effectively detect the defects of photovoltaic cells, and the QDA algorithm is better than LDA, PCA, and FCC
algorithms in signal-to-noise ratio, information entropy, and mean square error, and it can effectively identify all
kinds of defects in photovoltaic cells.
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Fig. 1 Polysilicon photovoltaic cells with different types of defects. (a) S1; (b) S2; (c¢) S3; (d) S4; (e) S5; (f) S6
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Fig. 3 Recognition results of defects by different algorithms. (a) PCA algorithm; (b) FCC algorithm; (c) LDA algorithm;
(d) QDA algorithm
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Table 1 Evaluation results of R«

Algorithm S1 S2 S3 S4 S5 S6
PCA 2.5779 19. 6446 6.9246 12. 9456 2.9929 -
FCC 3.1326 10. 8094 7.0086 5.2269 2.4340 -
LDA 8.1083 21.5520 12. 3934 31. 8251 6.3424 -
QDA 12.1634 28.4106 18. 2020 53. 4575 10. 9035 -
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Table 2 Evaluation results of Iy

Algorithm S1 S2 S3 S4 S5 S6
PCA 2. 3855 2. 3688 2.5283 2. 6806 2.7746 2.4988
FCC 2. 4406 2.3328 2.7687 2.5799 2.6387 1.6379
LDA 2.7464 2.7937 2.8936 2. 8946 3.5635 2.7229
QDA 3. 6286 3.7023 3.6811 3.7270 3. 6857 3.5575
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Table 3 Evaluation results of Mg

Algorithm S1 S2 S3 S4 S5 S6
PCA 34.6533 57.6182 61.9331 49. 9350 56.3752 52.2431
FCC 48.6738 71.5896 67.6298 47.5954 42.6735 70. 0350
LDA 46. 3230 102. 6936 68.8733 60. 5816 58.0018 93.6639
QDA 70. 0355 104. 0104 74. 3880 72.4957 68. 2088 94.5781
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