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Abstract

The oscillatory hydraulic servosystem and the stable hydraulic servosystem under proportional
control were feedback-controlled respectively using the estimated states of the observer. The
observer was constructed in the analog computer and then it was interfaced with the real
hydraulic servosystem to excute the experiment. As a result of experiment, the system that had
been stable under proportional control responded more rapidly than before and the system that
had shown oscillatory phenomenon under proportional control became stable with the same
maximum acceleration and velocity that it had started under proportional control.
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Fig. 2 Analog circuit of the second order linear
observer-controller
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Fig. 1 Analog circuit of the fourth order linear observer-controller
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Fig. 3 Block diagram representation of the experimental procedure
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Fig. 4 Hydraulic circuit including the hydraulic
power unit and the electrohydraulic servo
valve controlled-hydraulic cylinder
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Fig. 8 Comparison of state feedback control using
the second order linear observer and propor-
tional control, (A) output of observer (B)
output of plant (M =49kg, K=1.0, F.*=
0.005, A=—12.0, K,=[3.16 6.67]
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Fig. 7 Comparison of simulation and experiment
(A) output of observer (B) output of plant
(M=49kg, K=20., A=-12.0, F.*=
0.005), K,=[3.16 6.67]
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Fig. 8 Comparison of state feedback control using
the fourth order linear observer and propor-
tional control, (A) output of observer (B)
output of plant, (M =49kg, K=1.0, F.*=
0.005, A=—8.0), K,=[0.15 0.021 1.0
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Fig. 9 Comparison of simulation and experiment,
(A) output of observer (B) output of plant,
(M=49kg, K=20,, A=—8.0, F.*=0.005)
K,=[0.15 0.021 1.0 0.66]
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Fig. 10 Comparison between state feedback control
using the fourth order linear observer and
proportional control (A) output of observer
(B) output of plant (M =49%kg, K=1.0, A
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Fig. 11 Comparison between simulation and experi-
ment (A) Output of observer (B) output of
plant (M =49kg, K=20, A=-8.0, F.*=
0.005), K,=1[0.46 0.0642 3.16 2.0]
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