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General Layout and Flight Control Scheme for Micro Air
Vehicle in Imitation of Maple Seed
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Abstract: By the simulation of the unique spin flying style of maple seed, a new type of micro air vehicle
in imitation of maple seed is designed. Referenced to the appearance and weight distribution of maple
seed, the general layout design for the micro air vehicle is completed, then the flight status at different
rotating speed is analyzed by using the dynamic mesh unsteady flow method. The flight control scheme
for this kind of aircraft is designed by magnetic field azimuth calibration according to its unique flying
style. Finally, a prototype is produced for flight tests. Results show that the micro air vehicle in imita-
tion of maple seed has good aerodynamic efficiency and the control scheme is effective and reliable, thus
increasing the controllability and practicability of this kind of aircraft.
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Fig. 1 Picture of real maple seed
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Fig. 2 Conceptual design sketch of micro air

vehicle in imitation of maple seed
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Fig. 3 Comparison of lift-drag ratio curve and lift

coefficient by initial separation airfoil
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Fig. 6 Model and area of dynamic grid
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Fig. 8 Distributions of streamlines in flow field for

180, 300, 360 and 420 r/min
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Tab.1 Lift and engine required power of aircraft

at different rotating speed

¥/ (r + min™") F+41/N TR /W
180 1.32 1.88
240 1.47 3.42
300 1.72 5.89
360 2.25 9.98
420 2.42 15. 82
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Tab. 2 List of alternative motor
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BILRS v A o w DOL/E
XM2215MA-17 1 620 3~7.4 7.6 63 16.5
AJ-18-17-11 3 0503~12.0 8.0 55 10.0
XXD- A1510 2 2003~12.0 6.0 65 16. 1
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Fig. 9 Definition of coordinate system by magnetic sensor
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Fig. 10 Flow diagram of flight control
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Fig. 11 Diagram of control surface deflection

when aircraft orienting left
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