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Development of Autonomous Balloon Robot System with Vision Camera
and PD Position Controller

Hisao KAaDoOTA,! HIDENORI KAWAMURA,t MASAHITO YAMAMOTO,
ToSHIHIKO TAKAYA'ttt and AZUMA OHUCHI!H

Balloon robots have attracted attention as new type indoor robots for various applications,
e.g., observation, guidance, and amusement flying. A balloon robot can float and move long
time in 3-dimensional space by low energy. However, it is difficult to control positioning of
a balloon robot because it has great inertia and is easily effected by a little air stream of a
conditioner. Positioning control under usual indoor environment is key technology to realize
an autonomous balloon robot. In this paper, we develop the indoor-type balloon robot sys-
tem with a light wireless vision camera. The balloon robot is controlled to keep at the target
position based on simple vision processing and PD-controller. Vision processing is realized by -
perceiving a red circle on the floor as a landmark. In the experiments, several PD settings are
investigated for positioning control, and we conclude the paper by that P-controller is suitable
to keep at the target position and PD-controller successfully works to go in the direction of
target from far position.
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Fig.1 Outline of control system.
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Fig.2 Pillar-type balloon robot.
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Table 1  Color levels of red circle.
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Fig.6 Recognition of an internal point in circle.
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Table 2 Parameter settings and mean squared error of the
horizontal direction per 1 second for Experiment
1.

R A—% 1-1 1-2 1-3 1-4
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Fig.7 Relative deviation of the x-axis (1-4).
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Fig.8 Relative deviation of the y-axis (1-4).
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Fig.9 Relative deviation of the z-axis (1-4).
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Table 3 Parameter settings and mean squared error of the
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Fig.10 Relative deviation of the x-axis (2-5).
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Fig.11 Relative deviation of the y-axis (2-5).
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Fig.12 Relative deviation of the z-axis (2-5).
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