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Abstract: Transient electromagnetic(TEM)inversion, as a key technology in geophysical exploration, suffers from
nonlinearity, non-uniqueness, and ill-posedness, which cause traditional optimization algorithms (such as particle swarm
optimization and differential evolution algorithm) to easily fall into local optima and exhibit insufficient inversion accuracy.
To address this issue, this paper proposes a joint TEM inversion method based on the Firefly Algorithm (FA) and Opposition-
Based Learning (OBL). Using the OBL strategy to optimize the initialization of the firefly population, the randomness and
ergodicity of opposing solutions aretaken into account in order to increase the diversity of initial solutions and successfully
increase the global search space. Meanwhile, by combining the dynamic attractiveness mechanism and adaptive step-size
strategy of FA, it balances the global exploration and local exploitation capabilities of the algorithm, reducing the probability
of premature convergence.
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