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Differential 2-DOF control of mass flow rate for deadzone compensation in pneumatic driving system.
Yui Shirato, Wataru Ohnishi, Hiroshi Fujimoto, Yoichi Hori (The University of Tokyo)

The pneumatic driving system has many challenges for control. One cause is a valve dead zone. By developing

a mass flow rate feedback control system for the dead zone compensation using one valve, this paper proposes an

alternative method using two valves. The experimental results show that the proposed method can compensate

for the dead zone.
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Fig.1. Control structure of pneumatic driving system
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Fig.3. Measurement result of a constant current-mass

flow rate characteristics of a valve(colors represent pres-

sure difference between two ports of a valve, Ap).
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Fig.2. Experimental apparatus for mass flow rate feedback control with two-port valves to control a pres-
sure in a chamber(blue: air flow, green solid line: signal, green dotted line: valve input current, psup, up:
upstream pressure of a supply valve, pesh down: downstream pressure of an exhaust valve, p: pressure in
a chamber(tank), msyup: mass flow rate through a supply valve, 1,5 mass flow rate through an exhaust

valve, miotqr: difference of mass flow rate)
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Fig.4. Variation of a current-mass flow rate character-

istics(black: valve input current, red, green, cian, pink:

measured mass flow rate)
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controllers).
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Fig.7. Block diagram of a proposed mass flow rate 2-DOF control system with two valves (one feedback
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Experimental result of mass flow rate control with two FB controllers. (a)black: reference of mass

flow rate difference 1,¢f totar, red: mass flow rate difference 7iotq; (b)blue: mass flow rate reference for

a supply valve 1,¢f sup, mass flow rate of a supply valve 7hsup (c)blue: mass flow rate reference for an

exhaust valve 7y f exh, mass flow rate of an exhaust valve megp (d)blue: input to a inverse model of a

supply valve Minyin,sup (€)blue: input to a inverse model of an exhaust valve Minyin,exh-
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supply valve isyp, red: valve input current of an exhaust valve icgp
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