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Research on Thermal Spot Image Detection Method for Photovoltaic
Modules Based on Convolutional Neural Network Algorithms
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Abstract: The hot spot effect is one of the main causes of damage to photovoltaic modules, in order to detect the hot spot effect
of photovoltaic modules early, convolutional neural network algorithms are used to optimize the design of photovoltaic module hot spot
image detection methods. According to the working principle of photovoltaic modules and the mechanism of hot spot generation, the
detection standards for hot spot images of photovoltaic modules is set. The collected thermal spot images of photovoltaic modules are
preprocessed through the infrared thermal imagers and detectors. Convolutional neural network algorithms are used to extract the fea-
tures of preprocessed hot spot images from both contour and color aspects, the detection results of photovoltaic module hot spot ima-
ges are obtained based on the feature matching results. The experimental results show that compared with traditional detection meth-
ods, the optimized design method has significantly lower missed detection and false detection rates, and the detection error of photo-
voltaic module hot spot area is lower, indicating that it has better detection effect.

Keywords: machine learning; photovoltaic modules; hot spot images; image detection
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