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Fig.1 Diagram of the wireless wind speed sensor
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Fig.2 Diagram of the wireless wind speed

sensor network system ( WWSSN)
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Fig.3 Diagram of the reliability measuring device
for wind speed sensors

LANGRMAL 2. M AR R gy 3. 8k 40 XA

F1 REERFREER

Tab.1 Calibration results of wind speed sensors
m/s

W T A RUEET A RN R 4 £
2 A B C 2 A B c
X 3.3 2.4 1.7 X 3.3 2.4 1.9
1 Y 3.3 2.3 1.7 6 Y 3.4 2.4 1.8
A 3.3 2.3 1.9 A 3.3 2.5 1.9
X 3.2 2.4 1.8 X 3.3 2.3 1.7
2 Y 3.2 2.4 1.8 7 Y 3.3 2.3 1.8
A 3.2 2.3 1.9 A 3.2 2.4 1.9
X 3.2 2.4 1.8 X 3.1 2.4 1.7
3 Y 3.3 2.3 1.8 8 Y 3.1 2.3 1.9
Z 3.3 2.3 1.9 A 3.3 2.5 1.8
X 3.3 2.4 1.8 X 3.3 2.4 1.8
4 Y 3.3 2.5 1.9 9 Y 3.2 2.4 1.8
A 3.1 2.3 1.9 A 3.3 2.3 1.7
X 3.2 2.3 1.9 X 3.3 2.4 1.8
5 Y 3.2 2.4 1.9 10 Y 3.2 2.4 1.8
A 3.3 2.4 2.0 A 3.1 2.4 1.7
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Tab.2 Analysis results of wind speed

S8 A$h B CH
AR 2 % 1.82 1.94 3.52
FrfE2/(mes™") 0.08 0. 06 0.08
A5t RE % 2.35 2.65 4. 41
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Fig.4 Test in paddy field
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Fig.5 Comparison of flight trajectory with planning

trajectory of unmanned helicopter at sampling period
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Development and Experiment of a Wireless Wind Speed Sensor
Network Measurement System for Unmanned Helicopter

Hu Lian Zhou Zhiyan Luo Xiwen Wang Pei  Yan Yi’an Li Jiyu

(Key Laboratory of Key Technology for South Agricultural Machine and Equipment, Ministry of Education ,
South China Agricultural University, Guangzhou 510642, China)

Abstract; The use of unmanned helicopters ( UH) and other aviation aircraft for supplementary
pollination in hybrid rice is one of the most important ways to solve the mechanization of the hybrid rice
seed production. In order to conduct multi-point, multi-direction, mobile, and real-time measurement for
wind field parameters on rice canopy which formed by UH’s rotor airflow, a wireless wind speed sensor
network system ( WWSSN) was developed, and relevant reliability analysis and tests were also presented.
The WWSSN consists of three modules, several wireless wind speed sensors (WWSS) , the flight global
position system (FGPS) , and the intelligent control focus node (ICFN). The test results showed that the
average relative error of wind speed measuring is not more than 3. 52% , the absolute maximum error is
0.2m/s, and no significant difference among each WWSS to reliably and accurately measure the wind
velocity field corresponding values, the coefficient of variation is not greater than 4.41% . The fixing
brackets can help to install the WWSS in paddy field, and the topological structure between ICFN and
WWSSs is a star topology, it is easily to realize multi-point, multi-direction, mobile, and real-time
measurement for wind field parameters on rice canopy which formed by UH’s rotor airflow. In addition,
the FGPS based on high-accuracy RTK GPS can also provide the pose information, which is helpful to the
comprehensive analysis of the influencing factors in supplementary pollination using UH. It is indicated
that the presented WWSSN can provide reliable and accurate wind field parameters measurement on rice
canopy which formed by UH’s rotor airflow. It can be used as an effective tool for the operation
parameters optimization for supplementary pollination in hybrid rice breeding using UHs.

Key words: Unmanned helicopter  Supplementary pollination ~ Wind speed Wind field Wireless

sensor network Real-time measurement



