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Abstract - The survey paper on innovations in 

precision agriculture for autonomous weed 

elimination and spraying management delves into 

the transformative impact of advanced 

technologies on farming practices. By focusing on 

autonomous weed detection and elimination as 

well as precise spraying management, the paper 

highlights the potential of autonomous systems to 

revolutionize weed control, reduce labor costs, 

and enhance crop productivity. Through the 

integration of cameras, deep learning models, and 

sophisticated spraying technologies in 

autonomous vehicles, this research underscores 

the shift towards more efficient, sustainable, and 

environmentally friendly agricultural practices. 

The synergy between autonomous weed 

elimination and precision spraying management 

not only improves operational efficiency but also 

contributes to higher yields, reduced chemical 

usage, and enhanced environmental stewardship 

in agriculture. 
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1. INTRODUCTION  

 

The agricultural sector is undergoing a 

transformative shift driven by advancements in 

technology, particularly in the realm of precision 

agriculture. With the growing global demand for 

food production, farmers are challenged to enhance 

productivity while minimizing resource 

consumption and environmental impact. In response 

to these challenges, autonomous solutions for weed 

elimination and spraying management have emerged 

as key innovations with the potential to revolutionize 

farming practices.This survey paper explores the 

convergence of cutting-edge technologies in 

autonomous weed elimination and precision 

spraying management within the context of precision 

agriculture[2].  

The integration of autonomous systems, including 

cameras, deep learning models, and reconfigurable 

vehicles[3], has paved the way for more efficient, 

accurate, and sustainable agricultural practices. 

The first part of this survey delves into the critical 

issue of weed infestations in agriculture, 

highlighting the limitations of traditional control 

methods and the need for real-time, autonomous 

weed detection and elimination systems. By 

leveraging advanced computer vision techniques and 

deep learning algorithms, researchers have made 

significant progress in developing autonomous 

solutions capable of precisely targeting and 

eliminating weeds without human intervention. 
 

2. LITERATURE SURVEY 

 

● “A Seed Planting Robot with Two Control 

Variables”,by Ajay Aravind, Akshay V.S, 

Mariya Chandy, Sharun N.D (ICOEI 

2019)[1]:  
 

This paper introduces a smart seed planting robot 

that works by considering two factors: length and 

breadth. The robot autonomously digs soil, plants 

http://www.ijsrem.com/


          International Journal of Scientific Research in Engineering and Management (IJSREM) 

                        Volume: 08 Issue: 05 | May - 2024                         SJIF Rating: 8.448                                    ISSN: 2582-3930                           

 

© 2024, IJSREM      | www.ijsrem.com                                                                                                                              |        Page 2 

seeds, and covers them in a specified area. It's 

designed to streamline the planting process by 

performing these tasks in a sequence. Additionally, 

the robot can water and add fertilizer to the planted 

seeds. Control is facilitated through a smartphone 

using Bluetooth and Arduino technology, allowing 

for convenient and automated planting. 

 

● “Development of a spraying robot for 

precision agriculture: An edge following 

approach”, Adrien Danton, Jean-Christophe 

Roux, Benoit Dance, Christophe Cariou, 

Roland Lenain, 2020:[2] 
 

This paper suggests various contributions to 

developing an agricultural robot focused on 

autonomously performing spraying tasks, especially 

in vineyards or orchards. To address the challenge of 

treating vegetation while minimizing the use of 

harmful chemicals, the paper proposes a control 

approach based on Lidar plant detection. This 

approach not only guides the robot's motion but also 

automates the spraying process. A specialized 

spraying device, capable of independently activating 

or deactivating multiple nozzles, is designed and 

integrated into a mobile robot. The robot 

autonomously follows a detected structure, typically 

a row of trees, ensuring synchronization between the 

sprayer and robot concerning the vegetation. This 

synchronization is achieved through an anticipative 

approach, enabling spraying on vegetation based on 

the robot's motion. 

 

3. COMPARISON STUDY 

 

A) Navigation: 

1) LiDAR SLAM : LiDAR SLAM, known as 

Simultaneous Localization and Mapping, represents 

a state-of-the-art technology in the realm of robotic 

navigation and mapping[6]. Its utilization of laser-

based measurements not only ensures exceptional 

accuracy in depth sensing but also streamlines the 

mapping process by reducing the reliance on 

intricate feature extraction algorithms. This 

technology's direct distance measurement capability 

enhances its adaptability in dynamic environments, 

ensuring stable performance even amidst 

fluctuations. Moreover, Lidar SLAM's laser-based 

operation enables effective functionality in low-light 

conditions, outperforming traditional sensors[4]. 

Despite the potential higher costs and power 

consumption associated with Lidar sensors, the 

technology's ability to offer comprehensive 3D 

spatial coverage and provide reliable navigation and 

mapping solutions across diverse applications 

solidifies its position as a cutting-edge solution in the 

field. 

 

2) Visual Odometry : Visual odometry for UAVs is 

a technology that enables autonomous navigation 

and position estimation for Unmanned Aerial 

Vehicles (UAVs) based on analyzing visual features 

in consecutive frames. This technology plays a 

crucial role in various applications such as aerial 

mapping, surveillance, and autonomous flight Visual 

odometry allows UAVs to determine their 

movement and position in three-dimensional space 

by tracking visual features over time and estimating 

motion through geometric constraints and 

optimization techniques despite facing challenges 

like the quality of visual features and accumulated 

errors over time, visual odometry remains a 

fundamental technology for UAVs, especially in 

GPS-denied environments, offering cost-effective 

and versatile navigation solutions[5][9]. 

 

3) Complete Coverage Algorithm : The Complete 

Coverage Algorithm offers a dynamic solution for 

autonomous weed elimination and spraying, 

utilizing diverse sensors and techniques to achieve 

thorough coverage in three-dimensional space. 

While factors such as cost, susceptibility, mapping 

resolution, robustness, accuracy, and dependency on 

feature extraction may fluctuate depending on the 

specific setup, this algorithm provides an adaptable 

framework suited to various environments and 

demands. Through meticulous sensor selection and 

algorithm optimization, it can efficiently detect and 

eradicate weeds while minimizing resource usage 

and environmental impact. Its capacity to navigate 

and map in 3D facilitates precise targeting of weeds 

across intricate terrain, significantly boosting overall 

operational efficiency and effectiveness in weed 

control efforts. 

 

4) Visual SLAM : Visual SLAM presents itself as a 

viable solution for tasks requiring 3D mapping 

capabilities and moderate performance metrics. 

However, its effectiveness is compromised in low-

light environments, leading to potential inaccuracies 

and reduced performance under such conditions. 

Furthermore, its susceptibility to environmental 

changes may affect its reliability in dynamic settings, 
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requiring careful consideration during 

implementation[6][7].. Despite these limitations, its 

moderate power consumption renders it suitable for 

a range of applications where 3D mapping and 

moderate performance suffice, offering a balance 

between functionality and resource efficiency. 

 

In the realm of autonomous weed elimination and 

spraying, Lidar SLAM shines as the preferred 

method owing to its exceptional precision, 

reliability, and adaptability. By harnessing laser-

based measurements, Lidar SLAM ensures 

unparalleled accuracy in identifying and mapping 

weeds, surpassing alternative approaches.s. 

Moreover, Lidar SLAM's effectiveness in low-light 

conditions grants it a significant advantage, ensuring 

consistent performance even in challenging 

environments. Despite potential higher costs and 

power consumption associated with Lidar sensors, 

the technology's capacity to offer comprehensive 3D 

spatial coverage and dependable YOLOv8 

navigation renders it ideal for autonomous weed 

elimination and spraying tasks[6]. Overall, Lidar 

SLAM stands out as the superior option, providing 

unmatched performance and versatility in efficiently 

detecting and targeting weeds while minimizing 

resource usage and environmental impact. 

 

 
 

Fig -1: Developed On-board HW/SW architecture. 

 

B) Weed Detection 

1) YOLOv8 : YOLOv8 stands out as an optimal 

choice for real-time object detection tasks where 

speed and accuracy are paramount. Its single-shot 

detection approach, high accuracy for small objects, 

and ease of implementation make it ideal for 

applications such as video surveillance, autonomous 

driving, and real-time monitoring systems. 

 

2) Faster R-CNN : Faster R-CNN excels in 

scenarios requiring exceptionally high accuracy, 

especially for detecting small objects or instances 

where precise localization is critical[8]. While it may 

be slower than YOLOv8, its two-stage architecture 

and robust feature extraction capabilities make it 

suitable for tasks such as medical imaging analysis, 

satellite imagery interpretation, and fine-grained 

object detection. 

 

3) SSD (Single Shot MultiBox Detector) : SSD 

strikes a balance between speed and accuracy, 

making it a good choice for applications that require 

real-time object detection with acceptable accuracy. 

Its single-shot detection mechanism and moderate 

complexity make it suitable for various real-time 

applications in robotics, retail analytics, and traffic 

monitoring. 

 

 
Fig 2. YOLO. 

 

Adopting YOLOv8 for object detection provides a 

powerful and efficient solution capable of delivering 

real-time performance, high accuracy, ease of 

implementation, versatility, and future-proofing 

capabilities. These advantages make YOLOv8 a 

reliable choice for meeting the demanding 

requirements of modern object detection 

applications across various industries and use cases. 

 

4. CONCLUSION  

 

Using autonomous robots for weed elimination and 

spraying reduces the need for manual labor, resulting 

in cost savings for farmers. Autonomous robots can 

precisely target weeds, reducing the use of 

herbicides and minimizing their impact on the 

environment. This helps in the efficient management 

of resources. By effectively eliminating weeds, 

autonomous robots allow crops to thrive without 

competition for resources, leading to improved crop 

yield. Autonomous robots can work continuously 

and autonomously, covering large areas of farmland 

without breaks or rest. This saves time for farmers 
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and allows for round-the-clock weed control. By 

reducing herbicide use and targeting weeds 

accurately, autonomous robots contribute to 

environmental protection by minimizing soil, water, 

and air contamination with harmful chemicals. 

Autonomous robots use advanced technologies such 

as AI, machine learning, and computer vision to 

precisely identify and target weeds while avoiding 

damage to crops. This ensures the health and growth 

of crops. Autonomous robots can be scaled up or 

down based on the size of the farm or specific weed 

control needs. They can adapt to different field 

conditions and provide consistent and reliable weed 

control. 

 

5. FUTURE DIRECTIONS 

 

Investigate how integrating data from multiple 

sensors such as LiDAR (Light Detection and 

Ranging), hyperspectral imaging, and thermal 

cameras can enhance the accuracy of weed detection 

systems. This integration can provide a more 

comprehensive view of the agricultural environment, 

leading to improved decision-making for 

autonomous spraying operations. 

 

Explore the application of advanced machine 

learning techniques like reinforcement learning, 

where autonomous systems can learn from 

experience and adapt their strategies over time. 

Additionally, consider the use of active learning 

methods to optimize data acquisition and model 

training, thereby enhancing the adaptability and 

efficiency of autonomous weed elimination and 

spraying systems. 
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