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A New Method of Meteorological UAV
Wind Velocity Resolution Model Design and Simulation

Li Yang, Kong Yi, Zhao Xianbin
(Institute of Meteorology and Oceanography, PLA University of Science and Technology, Nanjing 211101)

Abstract: In the meteorological UAV detection, wind velocity vector is resolved from UAV flying parameters. The detected
velocity accuracy is directly affected by the resolution method and the detection measurement of corresponding parameters.
Starting from existing wind resolution models, this paper set up a new wind velocity resolution method which has introduced
flying track tilt angle and pitch angle in view of pneumatic angle, euler angle and flying track angle. It is discovered in the model
derivation procedure that when the UAV flies stably, flying track tilt angle and pitch angle are the key factors which affect the
accuracy for wind velocity accuracy. Compared with existing models, the new model can improve wind detection accuracy
effectively, when the flying track tilt angle unequals the pitch angle, the wind speed deviation must be corrected. Detecting error
result proves that there exists one angle affected by the detecting value and error value of the sensor. When drift angle is smaller
than this angle, wind velocity error is mutually affected by flying track tilt angle, pitch angle and drift angle. When drift angle is
bigger than itself, wind velocity error is less affected by flying track tilt angle and pitch angle.
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Fig. 1 Triangle chart of velocity vector in the horizontal plane
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Fig. 2 Chart of pneumatic angle (a), euler angle (b) and flying track angle (c)
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Fig. 3 Comparison of wind speed resolution
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Table 1 UAV instantaneous flight parameters and error
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