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Hybrid Swing-up and Handstand Control of
Rotary Double Inverted Pendulum *

DAN Yuanhong'®> XU Peng”** TAN Zhi'” LI Zushu'’
(1. Institute of Intelligent Automation, Chongqing University, Chongqing, 400044 ;
2. Institute of Artificial Intelligence System, Chongqing University of Technology, Chongqing 400054 )

Abstract ; Based on human simulated intelligent control theory, hybrid control method is proposed for the control problem of
swing-up and handstand for a rotary rouble inverted pendulum. The proposed algorithm can be divided into three stages,
which are energy accumulation, pose adjustment and balance control. Energy accumulation strategy for both rods is ob-
tained according to passive system theory. Pose adjustment strategy between inner rod and outer rod is designed through dy-
namic analysis. Balance control is achieved by local linearization at the inverted equilibrium. Simulation and experimental
results show the effectiveness of the algorithm.
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