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Modeling of Two-Wheeled Multi-Copters Based on Wind Tunnel Experiment, Adaptive
Optimal Control System Design, and Flight Experiment
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The purpose of this research is to develop automatic control systems for
two-wheeled multi-copters that can follow desired outputs with high accuracy while contacting a
structure. In this research, first, we produced a prototype of small and lightweight two-wheeled
multi-copters, and derived a kinematic model of the two-wheeled multi-copters when flying in contact
with a structure in wind tunnel experiments. Next, we developed automatic control system that can
follow the desired outputs with high accuracy not only in the air, but also on the ground, walls,
and ceilings while contact flying. Excellent performance of the proposed control sysytem was
verified in flight tests using actual two-wheeled multi-copters
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