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Resear ch paper

Design, construction and evaluation of a warning system for non-planted
areas by the sugar cane planter

F. Mousavi Salehil, M. Esmail K horasani Ferdavani®’, Sh. Ghavami Jolandan® and H.
M asoudi*

Abstract

Today, despite significant technological advances and advanced equipment, the production of
agricultural products is insufficient and is decreasing in most countries. Consequently,
implementing new technologies to enhance the quality and quantity of agricultural productsis
crucial. In this study, an ultrasonic sensor-equipped system was employed as a warning unit
for the non-planting of sugarcane hillets in a sugarcane planting machine. The system was
designed to detect billets at different speeds (2, 2.8, 3.4, and 4.5 m/s) to evaluate the detection
accuracy of the ultrasonic sensor and determine the optimal sensor installation location. Data
collection was conducted using a factorial experiment based on a completely randomized
design. Data analysis and comparison of the averages were performed using SPSS (V16)
software. The experimental results revealed that as the sensor's distance from the billets
falling position increased, the detection accuracy decreased due to the increase in billet speed.
The system's accuracy in detecting billets passing in front of the sensor was evaluated in field
tests. According to the results, a linear regression relationship with R?=0.929 was obtained
between the signal announced by the system and the actual number of fallen billets in the
furrow. This indicates that the system is appropriate for monitoring falen billets during
planting. In evaluating the accuracy of the warning system in the field, the results showed that
when non-planted distances were more than 0.5 meters, the system correctly announced the
re-planting position in 95% to % to 99.8% of cases.

Keywords. Non-planted area, Sugarcane billets, Sugarcane planter, Ultrasonic sensor,
Warning unit.
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