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Switching Control System Design for Controlling Winch
and Cart Motion
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Abstract: In this study, a control system design method for winch-cart system is introduced. In general,

the winch-cart system is consisted of winch, wire rope and moving cart where the rope is extended to

few kilometers long. Therefore, by winding and releasing the rope from the winch system, the rope

length changes such that many dynamic parameter values are changed also. In this paper, the authors

design the control system based on switching control technique by considering the real time parameter

variation to occupy and keep desirable control performance in whole operating range continuously. The

effectiveness of introduced switching control method is evaluated by simulation results.
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Table 1 Nominal values of system parameters

Parameter Specification
Mg 16,247 [kgs® /m]
M. 3,884 [kgs? /m]
Cwo 163 [kgs/m]
d, 453 [kgs /m]
Ky 4,834 [kg/m]
m, 3,884 [kgs? /m]
255 10* ‘
[—rope length[m]
+inertia moment[kgsix10°
2r mass of rops[K;sgzlm]]xwz )
== daming coeff.[kgs/m]x102
1.5 pring coeff.[kg/m]x10° B
1+ B e
T =

0 L L L L
0 1000 2000 3000 4000 5000 6000 7000 8000
time[s]

Fig. 7 Dynamic parameter variation with rope

length variation
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Fig. 8 System tracking responses to step type
reference signal using switching control

under rope length variation
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Fig. 9 System tracking responses to step type

reference signal using conventional control

strategy under rope length variation
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