4.4 Comparative Table of APF Control Strategies
	Control Method
	Key Feature
	Advantages
	Limitations
	Typical Application

	SRF / p–q Theory
	Synchronous frame transformation
	Simple, widely used
	Sensitive to unbalanced voltages
	Shunt APF in balanced industrial loads

	Hysteresis Control
	Band-limited current regulation
	Fast dynamic response
	Variable switching frequency
	Low/medium power APFs

	Model Predictive Control (MPC)
	Predicts future response
	Accurate, fast, handles constraints
	High computation, needs model
	Medium/high power APFs, renewable microgrids

	Repetitive / Resonant
	Targets periodic disturbances
	Excellent harmonic suppression
	Limited to periodic harmonics
	Industrial harmonics mitigation

	LADRC
	Active disturbance rejection
	Robust under unbalanced/fault conditions
	Observer tuning complexity
	Sensitive load APFs

	Fuzzy Logic
	Rule-based adaptive control
	Nonlinear load compensation
	Complex rule base
	Adaptive compensation in time-varying loads

	ANN-Based Control
	Machine learning reference generation
	Self-learning, adaptive
	Needs training data
	Smart grids, microgrids, AI-enabled APFs

	Metaheuristic Optimization
	PSO, GA, Cuttlefish
	Optimized parameters, better performance
	Computation heavy
	Reference current extraction, parameter tuning



