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Real-Time Parameter Optimization of Power Batteries Using
Puma Optimizer

Wan-Ling Lu, Chung-Ming Kao , Rou-Wen Chen, Qing-An Wang and En-Jui Liu"

Abstract

Battery management system (BMS) is a key enabler for the advancement of lithium
battery technologies, with battery modeling optimization playing a vital role in maximizing
performance. To address the challenges posed by rapid load fluctuations during real-world
driving and to mitigate inaccuracies in battery state estimation caused by environmental
variations, this research proposes a novel battery modeling approach. The method employs
Puma Optimizer (PO) to estimate the electrical characteristics of lithium batteries in real time,
enabling effective sampling and monitoring of system input and output signals during
operation. A comprehensive battery test model is first constructed through pulse testing. Then,
leveraging the PO's fast convergence and global search capabilities, the method optimizes
battery parameters. Experimental results indicate a mean absolute error of 5.9054% in
parameter identification. The proposed online identification technique holds promise for

future applications in high-accuracy estimation of state of charge (SOC) and state of health
(SOH).
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