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ABSTRACT
In recent years, many researches are carried out to develop robots for agricultural
applications. By using the robots, it is possible to reduce human exposure to pesticide
application risk. The aim of this research is the automatic spraying of plants in
greenhouses. So on this basis the following objectives were selected:
e Design and manufacture of a base vehicle which can act as a sprayer inside
greenhouses.



e Develop greenhouse field test procedures and conduct the tests at different paths to
evaluate the vehicle guidance and spraying performances.

A three-wheel differential steering vehicle was designed and built to act as a
greenhouse sprayer. Power was transmitted from two DC motors to two driver wheels
through a gearbox and shaft system. A proportional controller was developed and tested
for controlling the left and right motors, which navigate the vehicle through the aisle way
using range information provided by ultrasonic sensors.

After design and fabrication, the robot was tested on concrete surfaces using three
speeds (15, 25 and 35 cm/sec) inside a greenhouse along a U-shaped path with 98 cm
width. Also the spraying, safety and obstacle detection units of the vehicle were
evaluated at this greenhouse. Tests results showed that the average of RMSE of the
vehicle position was between 4.93 and 6.51 cm at different speeds. By increasing the
speed, RMSE of the vehicle position increased. The performance of safety and central
station units of the vehicle were acceptable. The accuracy of spraying unit in “spraying”
was 99.47 % and in “not-spaying” was 99.92 % that are acceptable for greenhouse
applications
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