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Abstract: The mechanism of the double-order state feedback (DOSF) control system that had
static errors was analyzed. A three-order state feedback (TOSF) controller without static errors was
designed. To overcome the high order of TOSF control systems, a finite frequency domain weighting
switching algorithm was adopted to realize TOSF-DOSF dual-controller switching control. The algo-
rithm might reduce the sensitivity of control action on weighting coefficient changing. Simulations
show that the static errors of electro-hydraulic position servo DOSF control system are positive corre-
lation with load elastic stiffnesses and TOSF control system may eliminate static errors in conformity
with dynamic performances. Experiments show that the system with TOSF-DOSF dual-controller fi-
nite frequency domain weighting switching control has good dynamic and static performances. It has
smaller switching impacts compared with threshold switching.
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Fig.1 Electro-hydraulic position servo system

schematic diagram
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