930 &5 1
20131 H

E=HERES KA
Control Theory & Applications

Vol. 30 No. 1
Jan. 2013

DOI: 10.7641/CTA.2013.11505

3 99 5 B AR 38 1 T T 38

WS, AP, it B

(WBRIE TR Bl BE, BRI /R 150001)

T A R S RO 52 MR 3 7 5 AT A, 2 0 —Fhsh 77 5 407 M 4 sk 1 38 R R TE Y %, ik T
PRI 5 R TR A E NV ) 58 A R G In) . SR P VA v R 22 A M AT, 1 v D48 100 A A A 7Y
AT RE T L, ARAIE T S0 S 25 A AR R GRS R A T[] B R G YR HEAT T AT, FEUEI T O
AR e M. fa R AR S) 0 B A R G- SE T BT & B0 TE T SRR .

AR WD ES; 3h 75 s WIS, G TEVR

R E S ES: TP273 XEAFRIRAD: A

Adaptive sliding-mode passive observer design for
dynamic positioning vessel
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Abstract: Because the existing observers can only be applied to low-speed dynamic positioning systems, we propose
an adaptive sliding-mode passive observer for all speed envelopes of the dynamic positioning vessel with uncertain model
parameters. The velocity estimation error is used as the sliding-mode surface; a switching adaptive update law is designed
to estimate the upper bound of model uncertainties for restricting the observer gains and improving the robustness of the
system. The passivity analysis of the loop for speed estimation is given; the stability of the observer is proved. The

algorithm is validated through a hardware-in-the-loop simulation of a dynamic positioning system.
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Fig. 2 Observer structure
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Fig. 3 Hardware-in-the-loop interface of DP system
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