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Abstract
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In this study, a wind velocity vector was measured with a magnetic direction meter, a 5 hole pitot tube, a hot wire
anemometer, and GPS on Unmanned aerial vehicle, A wind velocity vector is computed using the airspeed and ground
speed which were measured by the instruments. The error of wind measurement data of turning flight was increased by
the magnetic compass. We used the data of straight flight. The result of having examined the error of wind which these
measurement systems give to measurement, the error of measurement in this experiment was considered to be +17
degrees wind directions and about 1.1 m/s wind velocity. The factor of the main errors is based on a magnetic
direction meter. An improvement of the measuring method of the direction by a magnetic direction meter, It seems that

improvement in measurement accuracy is possible.
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Fig.1 Method of Wind Velocity measurement
(Wind Triangle method).
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Fig.2 Method of Wind Velocity measurement
(Windstar method).
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Fig.3 Uninhabited Aerial Vehicle KitePlane.
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Table.1 Specifications of KitePlane.

Wing span 2.3 m

Length 3.0 m

Total weight 27 Kg

Payload weight 6 Kg

Cruising speed 14 m/s

Flight time available 2 hour

Maximum rise height 3000 m

Engine KOMATU ZENOAH
80 cc, 6 HP, 9000 rpm

Production Sky Remote Co., Ltd
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Table.2 Specifications of instrument.

Specifications and performance

Air speed Hot wire anemometer (KANOMAX JAPAN)
Wind speed converter MODEL6331, Probe 0964-01
Weight 200 g
Measuring range 0.1~50.0 m/s
Accuracy +3% of the indicated value
+0.1 m/s
Magnetometer VectorCube (VC-03) Sensation CO., LTD

Measurement values Acceleration 3 axis
Geomagnetism 3 axis
+5 degree
(Measured in flight)
1INCH-G-P4V-MINI
(AllSensors Corporation)

0~245 Pa

Accuracy

5 hole Pitot Tube  Differential pressure gauge

Measuring range
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Fig.4 Magnetometer VectorCube (VC-03).
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Fig.5 Figure of a 5 hole Pitot Tube.

BE5H



FO6R EIEBICIIFoNT 5 Sl —EORIER,
Fig.6 Calibration of 5 hole Pitot Tube by Wind tunnel test.
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Fig.7 Figure of measurement system.
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Fig. 8 Ground speed Vg of the flight for 12 minutes.
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Fig. 9 Correlation between Angular Velocity of
Ground speed and Angle of Sideslip.
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Fig.10 The variations of measured Heading,
calculated Wind direction and Wind speed.

U2 LD, INLBREDORS VIR S deg/
sSUEDF =2 2FEH LT O0E 4R TH 5. FEH]
% ONEEEIXEA291°JEE3.6 m/sTH D, Bk D/
HIEEIC & > TR S M7 )R T H 2 2920 miHE
39m/sTREE LRV E Lo T D, MhaZU iz R
LTWbEEZLND,

F7, ZOEPOREOERE LTE, ey
D EFHNE Z LI L 2 F— R [AHOR—B» % 2

[ A AngularVeIocityvsWindspeed‘

— —
14 4 A ‘ =
A A A
A
A A At £a
12 a AR
a A AA*“ A,
10 LN 24 AL M A A
R ad,a |a
A A A A
. A%ap A A,
aT 4
L2 5 a4 M }AKA‘:*M L
6 A | A A A A“A i
4
sala ? A ‘A‘g‘h
4 A 2 A A, A
2A A
4 AL‘A* “Aﬂm A
) oy 22, A
Wk *
Al a #ah, A
0 | Y. 1
-40 20 0 20 40

Angular Velocity (deg/s)

%11 RHEEE Ve iR E T (7)), JEE ().
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Fig.12 Equilibrium of force under Turning.
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Fig.15 Measuring error of Wind Triangle.
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