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Adaptive controller for electro-hydraulic servo system with

uncertain coefficients in control input
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Abstract: To design an accurate tracking control for the electro-hydraulic servo position system with uncertain coeffi-
cient in control input, an improved adaptive Backstepping controller design method is presented. By using the equivalent
model transformation and selecting a proper Lyapunov function, the nesting problem caused by the mutual inclusion of
parameter adaptive law and control input is effectively solved. This method is also applied to design a hydraulic drive servo
system for a continuous cast mold and validate the stability. Simulation results show that the designed controller works
with high robustness and desirable tracking performance.
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Fig. 1 Schematic diagram of electro-hydraulic

servo position system
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Table 1 Main nominal parameter values of
electro-hydraulic servo system
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Fig. 2 Comparison of system response curves between

the adaptive Backstepping controller and

the PID controller for a deterministic system

4 r r ' '
3
2
g
g 1
@ 0
-1
-2
-3 X
0 0.1 0.2 0.3 0.4 0.5
t/s
---- e
—— Backstepping {i & #i i i 2
-------- PIDA & R i th &

(a) A B BRI i 2 LA



160 oW s N M

06 %5

0.15 T T T T
- _~ i
0.1F /I, \\\ /I/ N I//—
H \ i \ !
005F v ; \ s
S 0 . : , X L1
~ 7 \\ II \\ 7
1% -0.05 -/ N/ N
’K 'l NS 4
0.1 . b
005 ! — Backstepping i 5 2= |
OSF - PIDBRER
,0.2 1 1 1 1

0 0.1 0.2 0.3 0.4 0.5
tl's
(b) o7 B B ER15 72 it 2 FL AL
K3 REGAHE N B iGN Backstepping & il 4% 5
PID# il &% 5 40 i |3 1 25 HL %
Fig. 3 Comparison of system response curves between
the adaptive Backstepping controller and

the PID controller for an uncertain system
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