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Intelligent Leveling Technology Based on Target Surface of
Hydraulic System Controlled by Switch Valve

GAO Qiang,PAN Hongxia, HE Zhen
(School of Mechanical Engineering and Automatization, North University of China, Taiyuan 030051, China)
Abstract: Hydraulic leveling system has been widely used in modern national defense and civilian technologies. The control of hy-

“

draulic automatic leveling is a complex nonlinear time-varying system, and during hydraulic leveling, the “implicated coupling”

problems between hydraulic legs as well as between the angle and legs would occur to the system. To solve this problem, the “sur-
face -adjust-surface” leveling technique was proposed by the leveling method. The method is based on the target surface with multi-
point and multi-direction control by outputting control variables from leveling the relative position between leveling surface and tar-
get surface. The decoupling fuzzy controller of MIMO (multiple input multiple output) nonlinear dynamic solution was designed.
In the leveling process. the coupling problem was solved and the multi-point adjustment was realized. Online application and exper-
imental verification were in a certain type of special vehicle and a certain type of radar vehicle. The result shows that precise and

rapid leveling of hydraulic overloading platform is perfectly realized.

Keywords: hydraulic system;target surface;decoupling;fuzzy control;surface leveling
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1) IF Ea =PM AND Eg=PM AND ECa=P AND
ECR=P,THEN H,=PL;

2)IF Ea =PM AND Eg=PM AND ECa =P AND
ECR=0,THEN H,=PM;

3) IF Ea=PM AND Eg=PM AND ECa =0, AND
ECR=P,THEN H,=PS;

1) IF Ea=PM AND Eg=PM AND ECa =0 AND
ECR=0.THEN H,=0;

5) IF Ea=PS AND Eg=PS AND ECa =N AND
ECR=N,THEN H,=NS;

223) IF Ea=NM AND Eg=0 AND ECa =N AND
EC3=0.,THEN H,=0;

224) IF Ea=NS AND Eg=PM AND ECa =P AND
ECR=N,THEN H,= NM;

225) IF Ea=0 AND Eg=0 AND ECa =0 AND =
ECRO.THEN H, =0,
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