PLOS ONE

Check for
updates

G OPEN ACCESS

Citation: Das B, Sayor TZUH, Nijhum RJ, Tishun
MT, Sakib TH, Karim M.E, et al. (2024) Designing
and development of agricultural rovers for
vegetable harvesting and soil analysis. PLoS ONE
19(6): €0304657. https://doi.org/10.1371/journal.
pone.0304657

Editor: Mohammed Balfagih, University of Jeddah,
SAUDI ARABIA

Received: September 2, 2023
Accepted: May 15, 2024
Published: June 21, 2024

Copyright: © 2024 Das et al. This is an open access
article distributed under the terms of the Creative
Commons Attribution License, which permits
unrestricted use, distribution, and reproduction in
any medium, provided the original author and
source are credited.

Data Availability Statement: Data could be
available at the following repository: https:/
figshare.com/articles/dataset/Tomato_Dataset_
YOLOV5/25249051.

Funding: The authors received no specific funding
for this work.

Competing interests: The authors have declared
that no competing interests exist.

RESEARCH ARTICLE

Designing and development of agricultural
rovers for vegetable harvesting and soil
analysis

Bristy Das, Tahmid Zarif Ul Hoq Sayor®', Rubyat Jahan Nijhum¢ ', Mehnaz
Tabassum Tishun®’, Taiyeb Hasan Sakib', Md. Ehsanul Karim®', AFM Jamal Uddin?,
Aparna Islam®, Abu S. M. Mohsin®'*

1 EEE Department, Nanotechnology, loT and Applied Machine Learning Research Group, Brac University,
Dhaka, Bangladesh, 2 Department of Horticulture, Sher-e-Bangla Agricultural University (SAU), Dhaka,
Bangladesh, 3 Department of Mathematics and Natural Sciences, Biotechnology Program, Brac University,
Dhaka, Bangladesh

* asm.mohsin @bracu.ac.bd

Abstract

To address the growing demand for sustainable agriculture practices, new technologies to
boost crop productivity and soil health must be developed. In this research, we propose
designing and building an agricultural rover capable of autonomous vegetable harvesting and
soil analysis utilizing cutting-edge deep learning algorithms (YOLOV5). The precision and
recall score of the model was 0.8518% and 0.7624% respectively. The rover uses robotics,
computer vision, and soil sensing technology to perform accurate and efficient agricultural
tasks. We go over the rover’s hardware and software, as well as the soil analysis system and
the tomato ripeness detection system using deep learning models. Field experiments indicate
that this agricultural rover is effective and promising for improving crop management and soil
monitoring in modern agriculture, hence achieving the UN’s SDG 2 Zero Hunger goals.

Introduction

Global population growth poses a significant challenge for agriculture in fulfilling rising food
demand. Precision agriculture and automation are crucial in meeting this problem by increas-
ing agricultural productivity while saving resources. In this study, we propose an agricultural
rover outfitted with advanced deep-learning algorithms to alter vegetable harvesting and soil
analysis in farming practices.

In the recent era, precision agriculture has played an important role in maintaining future
food security with less labor and energy and at the same time improving environmental man-
agement to ensure a productive agricultural output [1]. Many regions face labor shortages in
agriculture due to changing demographics and migration to urban areas. Automation can
assist in bridging this gap by reducing the requirement for human labor. While an initial
investment in automation technologies may be required, long-term cost savings can be real-
ized by cutting labor expenses and increasing farm output.

Sensor-enabled growth monitoring systems, drones, and satellite photography can provide
real-time information about crop health, nutritional deficits, and growth rates. This data

PLOS ONE | https://doi.org/10.1371/journal.pone.0304657 June 21, 2024

1/24



