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Attitude Control of The Double inverted Pendulum with Compliant Joint

Se Joong Jeon, Keon Young Yi
Dept. Electrical Engineering, Kwangwoon University

Abstract - This paper presents the attitude
control of the double inverted pendulum with
compliant joint. The biped robot with compliant
ankle joint instead of a motor have a good
contact between it’s sole and ground in the
uneven ground.

The compliant ankle joint proposed here is
composed of springs and mechanical constraint.
The lower link is hinged on the plate to free
for rotation in the vertical plate. The upper
link is connected to the lower link through a
DC motor. The DC motor is used to control the
posture of the pendulum by adjusting the
position of the upper link.

The algorithm for controlling a proposed
inverted pendulum 1is nonlinear feedback
controller. Simulation with mathematical model
are conducted to show the wvalidity of the
proposed controller.
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Fig. 1. Schematic diagram of the double
inverted pendulum system
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Table 2. Parameter of the system

g3l EEYS
dol(m) 0.668 0.898
A (ke) 0.896 1.948
COGA (m) 0.32 0.42
BAF (kg - mH| 0.0056 0.0056
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Fig. 3. Control with nonlinear feedback controller
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