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ABSTRACT

A LQG/LTR(Linear Quadratic Gaussian/Loop Transfer Recovery) controller with an integrator is 
designed to control the electro-hydraulic positioning system. Without considering the nonlinearity in 
the dead-zone, computer simulations are performed and show good performances and tracking abil-
ities with the feedback controller based on the linear system model. However, the performance of the 
closed loop hydraulic positioning system shows big steady-state error in real system because of the 
dead-zone. In this paper, the feedback controller with a nonlinear compensator is introduced to over-
come the dead-zone phenomenon in hydraulic systems. The inverse dead-zone as a nonlinear com-
pensator is used to cancel out the dead-zone phenomenon. Experimental tests are performed to verify 
the performance of the controller.
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Fig. 1 Experimental equipment.

Fig. 2 Schematic diagram of experimental     
         device.
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Fig. 3 Comparison of measured and simulated 
system response.
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Fig. 4 New plant combined with an integrator.
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Fig. 5 Structure of the LQG/LTR controller.
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Fig. 6 Compensation of dead zone effect.
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Table 1 Design parameters of LQG/LTR controller

Parameter Design value
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Fig. 7 FRF of the target filter loop and the     
         open loop system.
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Fig. 8 FRF of identified system without control  
       and Simulated FRF of closed loop system.
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Fig. 9 Response of the closed loop control      
system without dead-zone compensator 
to sine input and control input.
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Fig. 10 Response of the closed loop control     
 system without dead-zone compensator  
 to square input and control input.
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Fig. 11 Response of the closed loop control     
 system with dead-zone compensator    
 to sine input and control input.
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Fig. 12 Response of the closed loop control 
system with dead-zone compensator   
to square input and control input.
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