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Quantitative evaluation of spatial resolution of
photovoltaic electroluminescence defect detector

HE Xiang”™ ., YANG Ai-jun, LI Jian-sheng, LUO Hai-yan, CHEN Cai-yun

(Fujian Institute of Metrology, Fuzhou 350003, China)
% Corresponding author , E-mail ; 315107763 @qq. com

Abstract; To overcome poor accuracy, quantification difficulty, and repeatability of visual judgment of
the spatial resolution of a photovoltaic electroluminescent defect detector, different image capturing
conditions were adopted based on standards JJF(Min) 1088-2018. Further, the images of the spatial
resolution line pairs were cut and classified. The convolution neural network employed included a
convolution layer, a pooling layer, and a full connection layer. The classified spatial resolution line
pairs were used to train the model and were evaluated with test samples. The results show that the
discriminant accuracy of the model reaches 99. 2% for the test samples. This method satisfies the
application requirements and can replace visual discrimination that provides a new solution for
quantifying the spatial resolution of photovoltaic electroluminescent defect detector. Given that
photoluminescence defect detectors for solar cells have similar imaging mode to electroluminescence
defect detectors, this method can be compatible with the performance evaluation of the
photoluminescence defect detectors for solar cells.
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Fig. 1 Image of photovoltaic electroluminescence
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Fig. 2 Imaging area of resolution test chart
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Fig. 3 Image of resolution line pairs
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Fig. 4 TImage of line pairs after pretreatment
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Fig. 6 Schematic diagram of convolutional layer

and pool layer
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Fig. 7 Schematic diagram of full connected layer
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Fig. 8 Schematic diagram of K-fold cross-validation
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Fig. 9 Loss function and accuracy curve of training set
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