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Development of the position control system of a micro air vehicle
in a low speed wind tunnel
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Abstract
The purpose of this study is to develop a wind tunnel experiment system to analyze flight mechanism of flapping Micro Air Vehicles (MAV).
This system controls fixed wing MAVs and flapping MAVs in a wind tunnel without supporting rod and make it possible to do in situ
observation. In order to realize this, we detected position, angle of attack and yaw angle of MAVs in a low speed wind tunnel by image
processing system, which it consist of two CCD(Charge Coupled Device) cameras, which measures the yaw angle and the position. Being
based on the experimental results obtained in the flight of the fixed wing MAVs controlled by PD algorithm, we have been succeeded in the
free flight of the flapping wing MAVs by controlling of rudder, flapping frequency and wind speed.
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Table. 1 Specifications of the fixed wing MAV

whole wing span 200[ mm |
Chord length (max) 60[ mm ]
Length of airframe 150[ mm |
Total weight 8l gl
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Fig. 5

Fixed wing MAV
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Fig. 7 Step response of free flight of the fixed wing
MAYV in the wind tunnel (Position control)
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Fig. 8 Flapping MAV

Table. 2 Specifications of the flapping MAV

whole wing span 200[ mm ]
Chord length (max) 55[ mm |
Length of airframe 215 mm ]
Total weight 43[g]
Maximum flapping frequency 13.5[Hz]
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Fig. 9 Attitude control of the free flight of the flapping
MAYV in the wind tunnel
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