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Subspace Predictive Dynamic Control Allocation for Overactuated
System with Actuator Dynamics
MA Jian-Jun' ZHENG Zhi-Qiang® HU De-Wen*
Abstract In this paper, a new data driven subspace predictive dynamic control allocation approach is proposed for

overactuated system with actuator dynamics. Through online subspace identification, the uncertainty model is used
for better description of the actuator dynamic characteristic. Then the novel dynamic control allocation with actuator
dynamics is designed under the subspace predictive control framework. The actuator modeling, design of control allocator
and the actuator controller are then included in a framework which increases robustness of the control system. Finally,

an example is given to demonstrate the efficiency of the proposed method.
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Fig.1 Control hierarchy based on control allocation
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Fig.2 Framework of subspace predictive control

allocation with actuator dynamics
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Table 2  Performance comparison without model uncertainties
wn (Hz) Mean squared error
CGI MPC SPC
20 [1.31 0.09 0.02] [0.94 0.006 0.03] [0.91 0.006 0.03]
15 [3.71 0.12 0.42] [1.79 0.097 0.23] [1.90 0.089 0.16]
10 [6.15 0.91 1.24] [2.11 0.49 0.61] [2.25 0.54 0.47]
5 [6.71 2.58 2.26] [2.48 0.61 0.76] [2.61 0.72 0.74]
3 MRAETEAN T PN AN R B ARSI 1 B LA
Table 3  Performance comparison with model uncertainties
wn, (Hz) Mean squared error
CGI MPC SPC
20 [2.31 0.14 0.05] [1.64 0.02 0.13] [1.21 0.01 0.07]
15 [4.93 0.64 0.73] [2.19 0.15 0.83] [2.13 0.11 0.28]
10 [6.52 1.98 2.53] [3.57 0.89 1.41] [2.75 0.76 0.77)
5 [8.71 3.67 3.51] [5.78 1.91 2.56] [2.91 0.91 1.04]
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