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[ Abstract] Electric vertical take-off and landing (€VTOL) power batteries are characterized by rapid load changes,
pronounced power fluctuations, and large differences in operating duration during flight missions, which impose high
requirements on the cross-condition adaptability of state-of-charge (SOC) estimation. To address the lack of independent
open-circuit voltage curves, pulse power test parameters, and complete equivalent-circuit identification conditions in public
eVTOL battery datasets, this paper proposes a multi-source transfer GPR-SOC estimation method for eVTOL power
batteries. The proposed method uses coulomb counting as the SOC prior, takes the deviation between the capacity-derived
nominal SOC and the prior SOC as the residual learning target, and constructs multiple source-domain transfer Gaussian
process regression submodels for residual prediction. The final residual correction is obtained by weighting the outputs of
these submodels according to their predictive uncertainty. Simulation results based on public eVTOL battery data show
that the proposed method can compensate for local estimation deviations while preserving the long-term trend of coulomb
counting, thereby improving the fitting accuracy with respect to capacity-derived nominal SOC under limited target-domain

samples. Since the dataset does not provide independently OCV-calibrated or experimentally measured true SOC, the
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reported errors mainly reflect the residual correction ability of the model for capacity-derived nominal SOC and cannot be

directly regarded as the absolute true SOC estimation errors in practical BMS scenarios. This method provides a

reproducible residual correction approach for eVTOL battery SOC estimation under limited public data conditions.

[ Keywords] eVTOL; Power battery; State of charge; Transfer learning; Gaussian process regression
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