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Synopsis

In recent years, adoption of drone (UAV; Unmanned Aerial Vehicle), represented by
radio-controlled helicopter, has rapidly increased and is recognized in such fields as
inspection of disaster areas, or maintenance management of bridges in off-limits areas .
In this study, assuming the adoption of UAV in the observations of temperature and
wind in upper air, the posture stability of UAV in strong wind was investigated . In
addition, the relationship between wind speed and pitch angle of UAV was clarified, and
feasibility of the estimation method of upper wind from the posture stability data of
UAV was studied . In this study, the maximum safe wind speed for observation using
UAV was about 15m/s .Moreover, an analysis of the pitch and yaw angle of UAV shows
that the possibility of estimation for wind speed and wind direction in upper air.
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Photo 1 Upper air observation by GPS sonde
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Photo 2 Drone exterior

Table 1 Drone specification

Brand name  SPIDER CS-6 (Luce Search Co., Ltd.)
Size 950%x950%400 mm
Weight 3800¢g
Flight ]
Max 25 min
Endurance
Pay load 4000 g
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Fig. 1 Schematic diagram of boundary layer wind tunnel
and specification

@: Measurement Point+’

Fig. 2 Geometry of the measurement points for
wind speed distribution

Photo 3 Wind speed distribution observation by
supersonic anemometer
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Z-axis (yaw)

Y-axis (pitch)

X-axis (roll)

Fig . 3 Relationship between geometrical coordinate
system and yaw-pitch-roll rotation
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Fig . 4 Variation of wind speed with the distance
from wind tunnel (wind tunnel setting is 15 m/s)
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Fig . 5 Wind speed distribution of X-Z plane
(Y=0; wind tunnel setting is 15 m/s)
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Fig . 6 Hovering point location and experimental
geometry (top view)
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Fig .7 Screen capture of drone stability at wind speed
5 m/s, 10 m/s and 15 m/s
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Fig. 8 Transition diagram of drone crash episode at
wind speed 15 m/s
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Fig . 9 Variation of slope angle with wind speed
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Fig . 10 Relationship between pay-load and slope angle
of drone
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Fig. 11 Variation of slope angle and slope direction with wind speed (r; slope direction 0; slope direction)
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Fig. 12 Power spectrum around sending frequency of
GPS sonde
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