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Abstract

This paper proposes control system for a new micro gravity experimental system called BOV (Balloon-based Opera-
tion Vehicle) . BOV uses a free-fall capsule with double-shell structure to prevent influence of aecrodynamic disturbance.
Additionally, BOV is raised to 40 km by a high altitude balloon to extend micro gravity duration to 30 (or possibly 60)
seconds. Thus we realize a medium duration micro gravity experimental system with good micro gravity environment.
In this system, the most characteristic point is double-shell structure to realize drag-free system. The inner shell can fall
freely since the outer shell is controlled not to collide with the inner shell. In the experiments, we realize good-quality
micro gravity and realize to continue moderate micro gravity duration. This system is now improving and near future we
can practically utilize BOV’s system for moderate micro gravity duration with low-cost easily.
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Fig. 3 Electrical devices and sensors on the panel.

wireless serial communication facility
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Fig. 4 Laser displacement sensors and communication facili-

ties with micro gravity experimental equipment on the
panel.
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Fig. 6 Estimation of the center of the inner shell with four laser
displacement sensors.
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Fig. 7 BOV’s Thrusters arrangement.
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Fig. 9 Time series of axle direction at first flight experiment.
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perimental equipment at second flight experiment.
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