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Stability of Double Pendulum System with Sampling Feedback ~

Cao Tiancheng Zhang Shu'
(The School of Aerospace Engineering and Applied Mechanics, Tongji University, Shanghai 200092, China)

Abstract The majority of common control methods focus on control parameter design based on discrete
state variables obtained by digital sampling currently. In this study, the influence of sampling period on
the stability of hybrid systems is studied by studying a double pendulum system controlled with digital
proportional differential feedback. Firstly, through numerical simulation, it is found that the double pen-
dulum nonlinear hybrid system can be qualitatively characterized by an approximate linearized system.
The discrete mapping of state variables is then constructed to reveal the dynamic behavior of double pen-
dulum hybrid system near the target position. Furthermore, a stability criterion of the double pendulum

hybrid system is purposed. The criteria’s accuracy is verified with numerical simulation results.

Key words double pendulum, hybrid system, stability, feedback control
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Fig.1 Sketch map of double pendulum model
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Table 1 Physical parameters of double pendulum system
Variable Value Unit
. 0.2 kg
ms 0.2 kg
Ly 0.2 m
L2 0.3 m
Lo 0.1 m
Le2 0.2 m
T 0.000667 kg + m?
7 0.001875 kg * m?
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Table 2 Control gains of system
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