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Robust Adaptive Output Feedback Control of General MIMO Systems
Using Multirate Sampling
(2nd Report, Application to a Cart-crane System)
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In this report, we confirm the effectiveness of the proposed multirate adaptive output feedback
control method in the Ist report through numerical simulations and experiments for a cart-crane
system. The cart-crane system is typical non-square system with single-input and two-outputs. The
proposed adaptive method allows us to apply the almost strictly positive real (ASPR) based adaptive
output feedback scheme with the dual-rate sampling strategy for the control of the cart-crane
system.
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Fig. 1 The Cart-crane system

Fig. 2 Simple model of the Cart-crane system
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Fig. 3 The dual-rate sampled-data system
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Table 1 Parameters of cart-crane system

Parameter Value J
M 4.17 kgl
m 7.10x 102 [kg]
L 3.58x 10~! [m]
1 3.02x 1073 [kg-m?]
g 9.81 [m/s?]
) 1.00x 102 [N-s/rad]
c2 1.00x 10 [N-s/m]
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Fig. 4 Simulation result with dual-rate robust adaptive
controller: cart position and crane angle
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Fig. 5 Simulation result with dual-rate robust adaptive
controller: control input
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Fig. 6 Simulation result with robust PI controller: cart
position and crane angle
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Fig. 8 Comparison between cart angles for dual-rate
robust adaptive control and robust PI control
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Fig. 9 Simulation result with dual-rate robust adaptive
controller for additional load: cart position and
crane angle
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Fig. 12 Simulation result with dual-rate robust adaptive
controller for changing the disturbance gain:
cart position and crane angle
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Fig. 13  Simulation result with robust PI controller for
changing the disturbance gain: cart position and
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Fig. 14 Simulation result with dual-rate robust adaptive
controller for changing the disturbance gain:
cart position and crane angle
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Fig. 15 Simulation result with robust PI controller for
changing the disturbance gain: cart position and
crane angle
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