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Fig. 1. The scheme of small-scale self-propelling sprayer experimental layout in field.
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Fig. 2. The scheme of small scale self-propelling sprayer.
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Fig. 3. The collected water sensitive papers for testing the small-scale self-propelling sprayer in the field.
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Research and Development of the Small Scale
Spraying Vehicle and Droplets Coverage
Analysis?

Ling-Hsi Chen? Chun-Min Chu® and Tshen-Chan Lin*

ABSTRACT

The dimension of the small-scale spraying vehicle is 1200*410*900 mm. Its
weight is 85 kg before loading, and the turning radius is about 1 m. Its speed is between
0.5 and 6.0 km/hr. One DC 24 V 38 AH battery is mounted in the vehicle. It can operate
about 4.5 hours after full charged. A gasoline engine has a 720 ml fuel tank for driving
sprayer pump, can work about 27 minutes. Two vertical spraying booms fixed on the
rear chassis, spray droplets toward the plants on both right and left sides. A 40 liters water
tank can sustain 7 minutes when the spraying booms fixed with 6 fan nozzles that have a
flux of 5.4 I/min at a pressure of 2.0 MPa. The droplets coverage rate is good when 3
nozzles of each boom at the pressure of 2.0 MPa. The image analysis system can be used
to evaluating the coverage rate of the droplets on water sensitive paper when using an
appropriate gray threshold. This system can obtain accurate results quickly and prevent
from manual visual error. The droplets coverage on the back surfaces of the leaf can be
significantly improved when the vehicle is operated in lower speed. However, the
difference of the droplets coverage rates with different speeds of the vehicle is 5% and
20%.

Keywords: electric carrier, droplets coverage rate, image analysis, water sensitive
paper.
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