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Identification of degree of ash accumulation on photovoltaic panels based on
average grayscale value and image fusion algorithm

CHEN Jiahao, YANG Jianmeng, LI Bin, WANG Guangyi

(School of Energy, Power and Mechanical Engineering, North China Electric Power University, Baoding 071003, China)

Abstract: In order to accurately analyze the ash accumulation on photovoltaic panels, a photovoltaic dust
visualization experimental platform was built, and the average grayscale value was introduced to numerically
analyze the photovoltaic panel images. The clear correspondence between the average grayscale value of
photovoltaic panel images and the dust density of photovoltaic panels was verified. On this basis, five fusion
methods were used to fuse the visible light images and infrared images collected from the dual spectral image
fusion experimental platform. The five types of fusion images were combined with visible light images and
infrared images to form an image dataset. These seven types of images were identified and analyzed. The results
showed that, the recognition effect of infrared images on the degree of ash accumulation on photovoltaic panels
was the least affected by irradiance, with the highest accuracy, and the most significant change in the degree of
ash accumulation was reflected. This conclusion can provide a theoretical basis for the study of ash accumulation
rules and is of great significance for the recognition of the degree of ash accumulation on photovoltaic panels.
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Fig.1 Photovoltaic ash accumulation visualization
experimental platform
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Tab.1 Photovoltaic panel parameters
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Fig.2 Dual-spectral image fusion experimental platform
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Fig.3 Physical photovoltaic panels
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Fig.4 Thermal imaging dual-spectral network ball machine
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Fig.6 Image perspective transformation processing
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Fig.7 Image grayscale histogram
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Fig.11 Change of the average grayscale value of the left
cleaning board
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