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Simulation Study of Formation Flight of Micro Air Vehicles Based on the
Collective Motion Control of Organisms
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Kazuma HORIE - and Hideaki TAKANOBU -

ABSTRACT

Unmanned air vehicles (UAV) have been developed for the purpose of information gathering from the air, and
micro air vehicle (MAV) is a feasible candidate for this purpose because of the low cost, high portability, and low risk
of injury by crash. MAV, however, has an inevitable limit of performance owing to the insufficient payload or
susceptibility to aerial turbulences. The application of collective motion control to MAV is proposed here to solve this
problem. The biological collective motion control is relevant because it is realized by simple interaction rules among
individuals such as “approach”, “parallel orientation”, and “repulsion” rules. Referring to these rules, simulation model
of collective MAVs is developed and a formation flight of collective MAVs is successfully demonstrated under various
conditions. The robustness to the change of number of MAVs is evident where the different numbers of MAVS can
make stable formation flights without altering control parameters. The navigation control of collective MAVSs under an
unstable command transmission condition is realized by the non-commanded members following to the commanded
members. The loitering of collective MAVs is realized by changing the directivity of interaction among MAYV members.
Furthermore, the control of formation shape is realized by changing the shape of interaction field around each member
of collective MAVSs. These results represent the availability of biological collective motion control for the operation of
collective MAV system.

Key Words: Collective Motion Control, Rule-based Interaction Model, Formation Flight, Micro Air Vehicle
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