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Design of state feedback control system for
spherical robot based on state observer

YUE Ming, DENG Zong-quan

(Research Center of Aerospace Mechanism and Control ,
Harbin Institute of Technology, Harbin 150001, China)

Abstract: The dynamic equation of a spherical robot was established,and a nonlinear affine system is
derived based on energy dissipation Lagrangian equation. Linearization and affine transformation
methods are used in the new equilibrium point to design control system by a powerful linear theory,
according to the actual movements and theoretical simulated datum of robot. A state observer is built
for estimating full state variables of system in real-time because some of state variables are immeasura-
bility. The state feedback controller is designed and the simulation results prove the validity of the
controller.
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Fig. 1 Structure of spherical robot
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Fig. 2 Spherical robot on rolling ahead
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Fig. 3 Force diagram of spherical robot
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Fig.4 State variable curves of spherical robot
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Fig. 6 State variable curves based on controller
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