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High-precision pressure control by high-speed flow rate feedback and nonlinear
inversion of pneumatic valve dynamics: Aiming to realize a high-precision
pneumatic actuator comparable to a linear motor positioning accuracy
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(3) Summary
Pneumatic cylinders are actuators with high mass-to-power ratio, but they are
not suitable for precision positioning control due to the nonlinear
characteristics of valves, dead time, and position-dependent resonances. In this
study, we focused on the compensation of valve nonlinearity in particular: 1)
high-speed, high-precision flow control by 2-DOF control with high-speed mass
flow rate feedback, 2) dead zone compensation by twin drive structure.
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Fig.3. Block diagram of a pneumatic drive system applied with the conventional flow rate control
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Fig.4. Block diagram of a pneumatic drive system applied with the proposed flow rate control
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