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Development and Testing of a Nozzle Adaptive Movement
and Automatic Control System in the Orchard Sprayer

CHEN Kui, LI Guang-lin, LI Xiao-dong, MA Chi

School of Engineering and Technology » Southwest University , Chongging 400715, China

Abstract; In order to improve the utilization rate of pesticides, reduce pollution and realize automatic targe-
ting and precise pesticide spraying in orchards in hilly areas, a nozzle adaptive movement and automatic
control system was developed. According to the return data from the sensors, two slide rails adjusted the
sprayer height and the distance away from fruit trees, a step motor drove spray rod rotation, and the
sprayer could accurately aim at the fruit tree. With the help of an electromagnetic valve, the nozzles could
turn on and turn off real-time, thus reducing the waste of pesticides. In an outdoor experiment with the
system, the crawler drove from right to left at the speed of 0. 3 m/s, and the results showed that it could
adjust sprayer height according to tree height, and the distance of the nozzles from the canopy could be
kept in the range of 0. 25 m to 0. 75 m. With the help of a rotating mechanism, the nozzles always aimed at
the tree, and the pesticide coverage rate increased from 10% to 30%. In conclusion, as the system can au-
tomatically target the tree according to the shape of the crown., the nozzle rotating mechanism solves the
problems of system delay and the low resolution of the ultrasonic sensor, thus resulting in improvement of
the spraying effect of the canopy side.

Key words: hilly area; orchard; ultrasonic; automatic targeting; precision spraying
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