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Design and Performance Evaluation of Attitude Control System for
Unfixed Levitation Sculptures

Kang Jingu

{Abstract)

The aerial support air sculptures currently exhibited in indoor spaces are similar to simple
ad balloons, using multiple rope strands. Users now want more advanced unfixed sculptures,
and hope these will develop into buoyant sculptures that can maintain the attitudes that
users want on their own. This study investigated an attitude control system for unfixed
levitation sculptures that can levitate with no rope and continuously maintain a certain
attitude at a height specified by the user. To facilitate levitation, the exterior part of the
sculpture was made of lightweight fibers, and the interior part was filled with helium gas.
The controller was composed of a microprocessor of the dsPIC30F line from microchip, gyro,
acceleration, and earth magnetic field sensors, and a highly efficient brushless DC (BLDC)
electric motor. The attitude and position control system requires scheduling considering the
trajectories of the sculpture and the control system, because the roles of the overall
components are more important than those of a single controller. Furthermore, the system
was designed like a fusion system that is expanded and controlled as a total controller,
because it is interconnected with various sensors. The attitude control system of buoyant
sculptures was implemented in this study, such that it can actively cope with the position,
direction, stopping, and time aspects. The system performance was then evaluated.

Key Words : Air Sculptures, Levitation, Gyro and Acceleration, Position Control, Fusion System
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