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Research of Visual H,, Control of Inverted Pendulum With Time-varying

Computational Time and Computational Error

DU Da-Jun' ZHAN Guo-Hua! LI Wang-Pei' FEI Min-Rui! ZHOU Wen-Ju'

Abstract In visual-feedback-based real-time control of an inverted pendulum on a cart, some new challenges are as
follows. On the one hand to get the values of cart position and pendulum angle from images needs more computation
time. On the other hand, the values obtained have bigger errors than those in the traditional sensor approach. These
will affect the system performance and even lead the system to instability. In this paper, we present an analytical study
and experiments on: 1) a novel platform; 2) event-triggered sampling and signal processing of the values from images,
and statistical analysis of time-varying computational time and error; 3) modelling of a visual-based feedback closed-loop
system; 4) conditions for system stability in terms of the statistics as described before; and 5) Hoo norm based controller

design. At the end simulation and experiment are conducted to validate the design method.
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Fig.1 Scheme of inverted pendulum visual servoing

control platform
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Fig.2 Control block diagram of inverted pendulum

visual servoing control system
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