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Moving mass attitude control system based on RBF networks

QIN Li, YANG Ming, GUO-Qing
(Control and Simulation Center, Harbin Institite of Technology, Harbin 150001, China)

Abstract: The ability of movirig-mass attitude control system to control-a vehicle with
three axial stabilization in-intra atmospheric space is investigated. And general nonlinear mo-
tion equations with three internal moving masses are provided:” Utilizing on the fast self
learning and-adaptive capacities of ‘RBF ( radial basis function) networks, use them as the -
dentification of\ the object\under control totunethe PID (proportional integral differential)
controller’ s parameters. The masses are positioned independently to generate modest atti
tude corrections for the vehicle. Finally, the influence of moving masses’ motion on the sys-
tem performance is discussed and the system stability is analyzed. Simulation results show
that the system stabilization can be ensured while effective attitude adjustment for the vehicle

is effected and at the same time the system’ s dynamic performances are improved.
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W= - 10,
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Table 1 Simulation result based on response time of radial masses unchanged

Tai/ ms T 12/ ms T 13/ ms Ax/ m Ay/m Az/ m AR/ m
9 9 -0.513 0.669 1.225 1. 487
8 8 -0.324 0.338 0.668 0. 816
5
6 6 0.568 - 0. 638 0.325 0.914
3 3 - 0.299 - 0.479 0.485 0. 744
5 ms,
3 ms ~ 10
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