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Trajectory Tracking Control Strategy of Linear
Engine/Generator System
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Abstract: Based on the reference relation between piston
velocity and piston position in the stable operation stage of the
linear engine/generator system, a trajectory tracking control
strategy based on PI controller was proposed. A system
Simulink model was established which was verified to be
accurate by experiment. Simulation results show that when
fuel injection quantity fluctuates or misfire happens, the
proposed control strategy makes the piston trajectory go back
to the reference trajectory within one cycle, realizing an

effective and prompt control over piston motion.
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Fig.1 Structure of linear engine/generator system
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Fig.2 Forces applied on moving parts
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Tab.1 System initial simulation parameters
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Fig.5 Piston motion trajectory in starting stage
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Fig.7 Electromagnetic force control strategy
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Fig.8 Reference piston velocity versus position
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Fig.9 Piston velocity versus position in fuel injection

quantity one-time rise condition
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Fig.11 Piston velocity versus position in fuel injection

quantity one-time drop condition
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Fig.12 Electromagnetic force versus piston position in
fuel injection quantity one-time drop condition
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Fig.13 Piston velocity versus position in fuel injection
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