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CUDA-Based Multi-Island Genetic Algorithm for Controlled-Source
Electromagnetic Inversion

You Miao, Ge Cheng
Geological Exploration Technology Institute of Anhui Province, Hefei, Anhui 230031

Abstract : To improve the computational efficiency and global search capability of controlled—source
electromagnetic data inversion, this study proposes a CUDA-based parallel multi-island evolutionary
algorithm. To leverage the GPU hardware architecture, the entire population is divided into multiple
independently evolving subpopulations, which are computed in parallel on the GPU. This approach
significantly accelerates key processes such as population initialization, fithess evaluation, and
evolutionary operations. Model tests demonstrate that the proposed method offers substantial
improvements in computational efficiency, with inversion speed increased by several hundred times
compared to traditional CPU-based serial implementations. This study provides a novel approach for
applying GPU computing to nonlinear geophysical inversion problems.

Keywords : controlled-source electromagnetic method; multi-island genetic algorithm; nonlinear inver—

sion; CUDA parallel computing
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