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Constant Velocity Revolution of an Unknown Load
Using a Balance Beam Controller

Yong Jun Kim, Keon Young Yi
Dept. of Electrical Engineering. Kwangwoon University.

Abstract ~ Using the gyro effect, Balance Beam
Controller is developed with Samsung Corporation.
Balance Beam Controller is possible to control the
position of an object in air by controling the
attitude of inner gimbal. But in the unknown load
inertia case, even a skilled worker it is not easy
to operate a Balance Beam. That is caused by the
difficulty to estimate the load inertia. If the
amount of the gimbal operation is set excessively
with a wrong load estimation, it can often cause
accidents. To solve this problem, the control
function which is revolving with velocity of the
revolution has to be added to developed
equipment.
In this research, we analyze the characteristics
of a Balance Beam(the smaller load inertia, the
bigger force of restitution) using the angular
velocity sensor, and present constant velocity
revolving controller with estimating value of the
load using this moving characteristics.
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Fig. 1 Gyro actuator and load
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Fig. 2 System block diagram
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Fig. 3 Gyro dynamics
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Fig. 4 The Load angular velocity and gimbal trajectory
({a): No Load, (b): Load 1, (¢) Load 2)
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Table 1. Weight and inertia of load
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Table 2. Gimbal restitution angle for load inertia
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Figure 5. Load inertia and gimbal restitution angle
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