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Abstract: This research presents a comparative study of battery models for unmanned aerial vehicles
(UAVs), focusing on the comparison between the equivalent circuit model (ECM) and the artificial neural
network (ANN) model. The performance of each model is evaluated based on the root mean square
error (RMSE) between the estimated terminal voltage and the actual measured value in two evaluations:
first, with a fresh battery, and second, with an aged battery after being used in flight operations for
agricultural area surveys in the 50" cycle. The test results in the first cycle show that the ECM provides
high accuracy, with an RMSE of 0.1544. In contrast, the ANN model, affected by the limitation of its
training dataset, yields a higher error of 0.8742. When the battery degrades, the ECM’s accuracy
decreases due to its inability to adapt to behavioral changes across increasing cycles. Meanwhile, the
ANN model shows improved prediction performance, with an RMSE of 0.472. These findings indicate
that while the ECM offers high accuracy for fresh batteries, it lacks adaptability and requires parameter

updates. On the other hand, the ANN model can learn degraded battery behavior.

Keywords: Unmanned Aerial Vehicles (UAVs); Battery Model; Equivalent Circuit Model; Neural Network
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