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Abstract: In order to improve the robustness of mechanical anti-sway control algorithms for ma-

WANG Shenghai'”

rine cranes, and avoid the overload of anti-sway cables caused by the ineffective synchronization mo-
tions between anti-sway cables and main hoisting cable in multi-cable anti-sway systems, a fast termi-
nal sliding mode nonlinear anti-sway controller with improved reaching law (FTSMASC-IRL) and a
fuzzy adaptive sliding mode synchronization controller(FASMSC) were developed. The results of sim-
ulation experiments show that, FTSMASC-IRL reduces the payload swing angles by 80% . while the
constant tension controller reduces the payload swing angles by 70%. Compared to the traditional aug-
mented PD controller(APDC), FSMASC improves the performance in error control over 75%.

Key words: nonlinear anti-sway controller; synchronization controller; multi-cable anti-sway sys-

tem; marine crane
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Fig.14 Length error and speed error of anti-sway
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Fig.15 Length error and speed error of anti-sway

cables without control in luffing operation
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Fig.16 Length error and speed error of anti-sway
cables with anti-swing in luffing operation
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Fig.17 Diagram of the APDC
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Fig.18 Length error of anti-sway cable in

lifting operation
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Fig.19 Length error of anti-sway cable in
luffing operation
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Tab.2 Max error of anti-sway cables in lifting operation m

APDC 0.05 0.05 0.04
FASMSC 0.01 0.01 0.01
x3 TRELTHREZERRKRE
Tab.3 Max error of anti-sway cables in luffing operation m
1 2% IR 1 MR 2 MR 3
APDC 0.04 0.04 0.03
FASMSC 0.01 0.01 0.01
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Tab.4 Error convergence speed of anti-sway cables in

lifting operation m/s
il A% AR 1 PR & 2 T & 3
APDC 2.5 1.0 2.0
FASMSC 0.5 0.4 0.5
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Tab.5 Error convergence speed of anti-sway cables in

luffing operation m/s
1 i A% AR 1 PR & 2 R 3
APDC 2.5 1.0 2.0
FASMSC 0.5 0.4 0.5
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Fig.20 Experimental platform
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