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Design, Development and Evaluation of an Autonomous System for a
Sugarcane Billet Planter Primary Hopper Lifting

Abstract

Vast sugarcane plantations in Khuzestan Province in Iran necessitates
mechanized planting operations carried out by special planting machinery. This planting
machine operates independently and it is only drawn by a tractor consisting of a primary
and a secondary hopper. Primary hopper is filled with sugarcane billets and gradually
transferred to the secondary hopper as an onboard operator hydraulically lifts it by a
manual actuator as the secondary hopper empties. The billets are transferred to soil
surface by a belt type metering device. The aim of this research was to develop an
autonomous hydro-electric system which automatically weighs the amount of billets in
the secondary hopper as it empties. Results of stationary evaluations showed that the
system operated suitably as the weight of billets reached 11 kilograms as minimum
desired weight and a signal from the electronic load cells was sent to a controller to send
an order to hydraulic system to lift the primary hoper hydraulic jacks. As the weight of
billets reached 40 kilograms, the system was programmed to stop the hydraulic jacks
from further movement. It is believed that installation of this system on sugarcane
planters can omit the need for an onboard operator and lower farm accident and life
dangers as well as reducing production costs.
Keywords: Sugarcane billet planter, autonomous control, primary hopper, secondary

hoper.
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