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for Detecting Defects in Thermal Image of Solar Cells
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Abstract

Solar cells produce electricity through the photoelectric effect of mechanical energy, which can be affected by
defects. However, patterns of defects in solar cells are diverse, and collecting data on these patterns is challenging.
Therefore, this paper proposes a method of training a model using only normal data and conducting experiments with
abnormal data. Additionally, the thermal images of the solar cells are used to identify defects based on the feature
that defective solar cells are represented by different temperatures. To accurately identify defective solar cells, this
paper introduces a differential alignment technique based on a reconstruction method, which exhibits high
performance. Evaluation of the performance by exploring the appropriate number of pixels shows that the differential
alignment technique is more effective than the patch method for thermal images of solar cells, proving its

effectiveness for defect detection in solar cells.
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Fig. 2. Example of detection using patch and sorting of
difference image
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Table 4. Confusion matrix of proposed method

Predicted class
Positive Negative

Actual | Positive 244 45
class | Negative 27 253
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Table 5. Evaluation of proposed method
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