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Implementation of a Hybrid Controller for Hydraulic Inverter Controller
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ABSTRACT

Due to the friction characteristics of cylinders and the rail of a passenger car, in the system actuated with
hydraulic systems, there exist dead zones, which can not be controlled by a PID controller. In this paper, the
friction characteristics of a cylinder is examined, which may cause the abrupt increase of the acceleration in
the zero-crossing speed region. To overcome the drawbacks of a PID controlled hydraulic system, a zooming
fuzzy logic controller is designed and finally an improved hybrid controller is proposed. The proposed controller
is composed of the PID controller and the zooming fuzzy controller. The effectiveness of the proposed control
scheme is shown by simulation and experimental results, in which the proposed hybrid control method yields
good control performance not only in the zero-crossing speed region but also in the overall control region
including steady-state region.

Key words : Hydraulic system, Inverter, PID controller, Fuzzy controller, Hybrid controller
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Fig. 1 Configuration of a hydraulic elevator controlled
by inverter
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Fig. 2 Mechanical modeling of a hydraulic elevator
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Fig. 3 Friction characteristics and modeling of
a hydraulic elevator
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Table 1 Fuzzy rule base

&e(k) NB|NM PS (PM|PB
e (k) NS|Z0
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NM NB |NM| NM | NM | NS | ZO | PS
NS NB | NM |ZOOM|ZOOM | ZOOM | P'S | PM
z0 NB | NM |ZOOM|ZOOM | ZOOM | PM | PB
PS NM | NS |ZOOM|ZOOM | ZOOM | PM | P B
PM Ns|zo|pPs | PM | PM |PM PB
PB zo|Ps|PM| PB | PB |PB|PB

E 2 Y Ho{FE(E 10|AM Z00MEAI)
Table 2 Zooming fuzzy rule base

Wp(k)
NS Z0 PS
e(k), Ae(k)

e(k)=NS, A e(k)=NS NS NM NM
e(k)=NS, A e(k)=Z0 NS NS NM
e(X)=NS, A e(k)=PS NS NS NS
e(k)=Z0, & e( k)=NS ZO NS NS
e(k)=20, A e(k)=Z0 Z0 70 Z0
e(k)=20, 1 e( k)=PS PS Z0 70
e(k)=PS, A e(k)=NS PS PS PS
e(k)=PS, A e(k)=Z0 PS PS PS
e(k)=PS, A e(k)=PS PM PM PS
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Fig. 6 Simulation results of hybrid controller
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Fig. 8 experimental results of Hybrid fuzzy controller
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