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Defect detection method based on electromagnetic induction excitation

and photothermal image fusion of silicon photovoltaic cells
Li Qiying!, He Yunze' ", Du Bolun!

(1. College of Electrical and Information Engineering, Hunan University, Changsha 410082, China)
Abstract: In view of the problems that the existing nondestructive testing technologies of
photovoltaic cells cannot simultaneously meet the requirements of high resolution, non-contact,
fast, high sensitivity, multiple evaluation parameters and quantitative testing, this paper proposes a
method of defect detection based on feature fusion of optical and thermal radiation images
generated by applying electromagnetic induction excitation to silicon photovoltaic cells. Firstly,
magnetic field, eddy current and temperature field are generated in silicon photovoltaic cells by
electromagnetic induction excitation module, which affects the internal carrier balance and
generates optical and thermal radiation. Then, the short-wave infrared camera and thermal imager
were used to collect the optical and thermal images. Finally, the image fusion images with clear
defect characteristics of silicon photovoltaic cells were obtained by the adaptive image fusion
algorithm based on sparse representation. Moreover, the comparison results with the image fusion
effect of [IFM algorithm and Swtimfuse algorithm showed that the sparse representation algorithm

had better image fusion effect.
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Figurel Schematic diagram of electromagnetic induction photothermal radiation defect detection method

for photovoltaic cells
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Figure2 Comparison of source image and fusion image
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