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Abstract © Incorrections between model and plant are parameter, system order uncertainties and modeling error
due to disturbance like friction. Therefore to achieve a good tracking performance, adaptive discrete time
sliding mode tracking controller is used under time-varying desired position. Based on the diophantine
equation, a new discrete time sliding function iz defined and utilized for the control law. Robustness is
increased by using both a recursive least-square method and a sliding function-based nonlinear feedback. The

effectiveness of the proposed control algorithm is proved by the results of simulation and experiment.
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Fig. 1 The model of plant
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Fig. 2 Sliding surface with boundary layer
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Fig. 3 Robust discrete time tracking control system
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Table 1 The Specification of the Hydraulic system

Cormnpoments Specification
Hydralic | o e 14610 ° m¥min, Pos-16,000 KPa
Pump
Hydraulic Piston area — 80384 x 10° m
Cylinder Stroke — 0.020m
Fropartional |, 16000 KPa, @ - 14510 * m¥/min
comtrol valve
Relief valve Pux — 16,000 KPa, Per — 6,000 KPa
filter Mesh size [ 5 ym )
LvDT Stroke - 0~0.20 m, Voltage - 0~10V
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Fig. 4 Friction force behavior : Static, coulomb and

viscous friction force
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Fig. 5 Adaptive Discrete-Time Sliding-Mode
Tracking Control results without friction
compensation

i5
—Maodal
— =Flant
=
E ______________________________
Cop bt N ___ L ___.
«
£
o N
u
o
E ___________________________
o
o =y . ___X_____F______X__:
o 1 2 32 4 &5 & 7 8 8 1011 1213 14 18

Timelsec)

Contral Input ul Yalt]

10

Timelsec)

{(a) Displacement and control input

0.2
0.15 f——\——a— ——————————————————————————
' fe fa
0.1 ‘,/ Pl
TR e it
L
Rl . FE———————
'\ ‘\b
0.0 t __________ b _.________7!_& _________
- 0.1 —
o 1 2 & 4 5 6 7 8 8 1011 1213 1415
Timelsec)

(b) On-line parameter estimation.
Fig. 6 Adaptive Discrete-Time Sliding-Mode
Tracking Control results with friction compensation
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under parameter uncertainty
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