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Fig. 5.Block diagram of proposed PDC with flux error estimation
Motor equations can be reformulated as:
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the disturbance dy, can be designed as the output of the parallel disturbance
controller. Thus, the PDC on the d-q axes can be expressed as:
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Fig. 1. Hybrid flux observer with Pl compensator

The discrepancies between the voltage model and the current model are
Input Into a proportional-integral (Pl) controller to generate the
compensation voltage. The rotor flux model transforms into an adaptive
hybrid flux observer reliant on estimation errors.
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Fig. 3. Block diagram of PDC structure. 00 7 IR W Erorthen(deg)
Analyzing the disturbance transfer function of the parallel disturbance 00-004W:—7*~ :
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can be equivalently represented by the control structure shown in Fig. 7. J: P J P
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Atter introducing the fundamental concept of HFO, this paper integrates PDC 1o
Flux Linkage Error Compensation with PDC propose a PDC-based hybrid flux observer. Experimental results indicate that
| compared with conventional HFO, the proposed method improves rotor position
. ‘ _ : estimation accuracy by 25% and enhances robustness against parameter
= _ : : mismatch. The compensation mechanism effectively reduces flux estimation
errors, ensuring stable motor operation under =20% flux parameter disturbances.
Testing on a 750W sensorless SPMSM drive verified the method's effectiveness,
demonstrating position tracking errors not exceeding 0.3 under time-varying pa-
rameter conditions, confirming its industrial applicability.

Fig. 4.Block diagram of proposed PDC with flux error estimation






