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Abstract
In order to greatly reduce the hot spot effect and power loss caused by the shadow shading of
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photovoltaic panels, this paper sets the research object as the photovoltaic modules under partial
shadow conditions. By randomly shielding different positions on the photovoltaic modules, vari-
ous shadow conditions are obtained. Different algorithms are used to compare and analyze the
obtained data. Digital image processing technologies, such as image registration, image enhance-
ment, and image segmentation, are used to distinguish shadow areas, and median filtering is used
to denoise the effects of complex stripes on photovoltaic panels. The experimental results show
that: in the simulated experimental space, the canny edge detection method can accurately seg-
ment the shadow and accurately obtain the shadow area without expanding the shadow area due
to expansion. Precise positioning of the shaded area is conducive to studying the output characte-
ristics of photovoltaic modules and improving the power generation efficiency of photovoltaic
panels.
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Figure 1. 3 x 3 photovoltaic array simulation model
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Figure 2. The output characteristics of the 3 x 3 array under standard conditions
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Figure 3. The output characteristics of the 3 x 3 array under random shading
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Figure 4. The experimental space construction
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Table 1. Three transformation types of image registration
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Figure 5. Image morphology processing
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Figure 7. Algorithm comparison flowchart
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