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Table 1  Cotton parameters
EX HAE TS 2 IRARC ECEEIKRE AL A~ MZEPHRE BB S A TR

F5 /mm Va5 /mm /F /R /mm /mm /cm?
1 900.6 8 535.2 2 3 116 214 900.6

2 1156.4 11 606.2 3 5 172 275 1156.4

3 1142.6 9 598.4 2 4 154 232 1142.6

4 1121.3 8 582.8 2 3 126 242 1121.3

5 974.8 8 573.6 3 2 105 215 974.8

6 847.1 6 508.7 2 3 98 176 847.1

7 858.3 7 516.6 2 3 101 188 858.3

8 957.6 8 534.1 2 3 115 196 957.6

9 1005.7 8 585.8 3 3 143 218 1005.7

10 1105.4 9 602.5 2 4 138 235 1105.4
11 995.6 10 578.3 3 2 125 200 995.6
12 1025.3 9 572.5 2 3 167 235 1025.3
13 1056.8 8 580.8 3 4 155 243 1056.8
14 1100.9 9 599.2 2 4 148 266 1100.9
15 934.2 7 534.5 2 3 123 224 934.2
16 957.5 8 547.4 2 3 131 213 957.5
17 884.4 6 514.3 2 3 108 195 884.4
18 1116.3 10 603.7 2 5 141 253 1116.3
19 925.7 8 527.6 3 3 116 206 925.7
20 1035.4 9 588.9 2 3 127 224 1035.4
SEHMH 1005.1 8.3 564.56 2.3 3.3 130.45 222.5 1005.1
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Fig.3 Three—dimensional model of cotton
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Table 5 Comparison of simulation results in each region %
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Table 6 Verification test results
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3 21.68 33.10 42.75 24.15 11.92 30.45 48.48 21.07
4 21.91 3557 41.62 22.81 12.02 30.32 50.33 19.35
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Simulation and Verification of Arrangement Optimization on
Cotton Suspender Sprayer Nozzles Based on CFD

Wang Jinxuan, Hu Minying, Sang Yongying, Xu Ning, Chen Chunhao, Liu Chao

(College of Mechanical and Electrical Enginnering, Hebei Agricultural University, Baoding 071001, China)
Abstract; In order to solve the problem that the spraying effeciency is low due to canopy closure of cotton in the middle
and later grow stages. The data of machanical harvest cotton whit 76 cm equal spacing was collected, and the model of
cotton was establishied. Taking high clearance suspender sprayer as the carrier, the spraying effect of conical atomizer was
simulated by CFD discrete phase model. To research the influence of nozzles arrangement, a response surface test was de-
signed. Taking the ground clearance of lowest nozzle, distance between nozzles and a angle as experiment factors; and
the coverage rate of droplets on the front and back of cotton blades was used as evaluation indexes. The optimized results
is the ground clearance of lowest nozzle is 400 mm, the distance between nozzles is 300 mm, and the a angle is 30°. At
this time, the average predicted values of droplets coverage on the front and back of the blades are 20.283% and 11.
042%. Using the actual cotton model to verify the simulation results, the average coverage of droplets on the front and
back of cotton blades are 21.79% and 11.97%, and the maximum relative error is 8.02% and 9.40% , respectively. The
experiment results show that the model is reliable. And the optimized arrangement of nozzles can improve the droplets
deposition on the middle and lower blades, the whole cotton plant is well coveraged by droplets as well.

Key words:; cotton; apply medicine machines tools; response surface test; optimization; CFD
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Modeling and Control of Quadrotor UAV for Plant
Protection Under Wind Disturbance

Lv Yulong, Shi Yongkang, Jing Qiang, Guo Wenmin, Tang Tianyao

(College of Mechanical Engineering, XinJiang University, Ur umqi 830000, China)

Abstract ; Due to the low flying altitude of plant protection drone, they are easily affected by the environmental wind field
in actual flight. According to the Newton—FEuler equation, the dynamic model of the quadrotor aircraft in the wind envi-
ronment is established, and the controller based on the inner and outer loop PID control strategy is designed. Among
them, the attitude angle controller adopts a quaternion—based feedback controller, and the Lyapunov stability criterion is
used to verify its global asymptotic stability; the attitude angle rate controller adopts a PID controller; the position con-
troller adopts a velocity PID controller and position P controller. Through the wind field simulation experiment and actual
flight experiment in Gazebo, the parameters of the designed quadrotor aircraft control system are debugged and verified ,
and the control performance of the designed quadrotor aircraft control system under the action of natural wind field is
proved. The results show that the designed controller has the ability to control the stable flight of the quadrotor in the wind
field environment.

Key words; UAV for plant protection; quadrotor; wind field; quaternion; global staility; PID
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