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Physics-Informed Online Learning for Stator Flux Linkage Estimation in
Synchronous Machines
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Abstract This paper presents a physics-informed online learning method that approximates the stator flux

linkage model for synchronous machines (SMs) using neural networks (NNs). The approach trains the neural

networks through optimization by minimizing the residuals of the governing equations of SMs, while considering

the physical constraints inherent in the flux linkage model. The flux linkage obtained through the proposed

method can be utilized to the state estimation or parameter identification for SMs. The proposed online learning
method is verified through MATLAB simulation results obtained using a 35-kW IPMSM.

Keywords Physics-informed online learning, stator flux linkages, synchronous machines, estimation
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Matlab/Simulink 35kW IPMSM
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Base Speed DC voltage Rated Torque
2000 [RPM] 325[V] 180 [Nm]
Rated stator current | Pole pairs (P) | Stator resistance (R;)
350 [A] 8 109 [mQ]
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