
AI-Based Drone for Pesticide Recommendation 

and Spraying for Precision Agriculture 

Abstract - A promising paradigm for improving 

crop productivity, minimizing environmental effect, and 

optimizing agricultural operations is precision agriculture. In 

this regard, the combination of unmanned aerial vehicles 

(UAVs) with artificial intelligence (AI) presents revolutionary 

possibilities for pesticide control. This paper suggests an 

artificial intelligence (AI) drone system for targeted 

pesticide application and recommendation with the goal 

of increasing agricultural productivity while lowering 

chemical use. The suggested method makes use of machine 

learning algorithms to examine multispectral and 

geographic data—such as crop health indicators, weather 

patterns, soil properties, and past pest incidence—that is 

gathered by UAV-mounted sensors. The system produces 

real-time recommendations for the best pesticide selection, 

dose, and application timing based on insect pressures and crop 

kinds through advanced data analytics and predictive 

modeling. 
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                              I.INTRODUCTION

Drones and other technological breakthroughs have made 

precision agriculture possible, which helps to solve the 

problem of maximizing crop yield while minimizing 

environmental effect. Drones with cutting-edge sensors are 

transforming the control of pests and diseases by providing 

real-time data collecting and tailored treatment capabilities. 

This invention reduces pesticide misuse, preventing pollution 

of the environment and protecting non-target creatures. 

Precision agriculture promotes sustainable practices for  

agriculture's future by improving farming techniques and 

resource[1] 

1.1 Convolutional Neural Networks (CNN) 
Deep learning algorithms are essential to the creation of an AI-

based drone for pesticide advice and spraying since they can 

analyze large datasets of crop conditions and pest prevalence. 

Convolutional Neural Networks (CNNs) are particularly good 

at interpreting the visual information that drone sensors 

record, enabling them to precisely detect insect infestations 

and crop health. With CNNs, the drone can autonomously 

differentiate between healthy plants and those affected by 

pests, enabling targeted spraying to minimize pesticide usage 

and environmental impact. This technology enhances 

precision agriculture practices, optimizing crop protection 

while reducing resource waste.[6] 

II. LITERATURE SURVEY

1 Johnson et al.'s 2022 study explores the use of AI algorithms 

in conjunction with drones for precision agriculture, with a 

focus on insect detection and targeted spraying. It draws 

attention to the noteworthy progress in crop protection tactics 

made possible by this combination. The study demonstrates 

how AI-enabled drones can automatically and with 

unparalleled accuracy identify insect risks, maximizing 

pesticide use and reducing environmental effect. These drones 

transform agricultural operations by using advanced 

algorithms to provide accurate and effective pest management 

solutions. 
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2 An extensive examination of the many sensor technologies 

built into drones for real-time crop health monitoring is done 

in Wang and Liu's 2021 paper, "Sensor Technologies for Crop 

Health Monitoring in Drones". The study focuses on how 

important these sensors are to improving farming methods, 

especially when it comes to spraying technique optimization. 

The authors examine various sensor technologies, such as 

LiDAR, infrared thermography, and multispectral and 

hyperspectral imaging, among others, and discuss how they 

might be applied to precisely monitor crop health. 

3 Martinez and Kim's "Environmental Impact Assessment of 

Drone Spraying" paper from 2020 takes a thorough approach 

to evaluating the environmental effects of using drone 

technology to apply pesticides. The study is especially 

concerned in comprehending the impacts of drone-assisted 

spraying techniques on the ecosystem and suggests ways to 

lessen harm while maintaining efficient pest management. 

Martinez and Kim examine the possible ecological fallout 

from drone-based pesticide application, taking into account 

things like drift, residue buildup, and unintentional impacts on 

organisms that are not intended targets. The purpose of the 

study is to shed light on this novel agricultural practice's 

environmental impact. The authors examine the several facets 

of drone spraying and suggest ways to reduce harmful impacts 

on ecosystems. 

4 Garcia et al.'s 2019 study, "Optimizing Pesticide Dosage 

with AI in Agricultural Drones," explores the use of artificial 

intelligence (AI) algorithms to improve the effectiveness of 

pesticide administration in drone-based agricultural spraying. 

The study's main goal is to explore and apply AI-driven 

methods that can identify the ideal pesticide dosages needed 

to protect crops while using the fewest amount of chemicals 

possible. 

5 In their 2018 study, Chen and Patel examine how drone 

technology is being incorporated into contemporary farming, 

highlighting how this technology has the potential to 

completely alter the industry, especially in the areas of crop 

yield optimization and pest control. The study emphasizes 

how real-time data on crop health, pest infestations, and field 

conditions may be obtained using drones, facilitating early 

diagnosis and focused response. Drones enable precision 

agriculture by utilizing sophisticated sensors and imaging 

technology, which enable farmers to precisely detect insect 

threats and evaluate crop health.  

III.PROPOSED METHOD

Developing machine learning models for analysis, integrating 

various data sources, and outfitting drones with cutting-edge 

sensors and spraying mechanisms are all part of an AI-driven 

drone system for pesticide recommendation and spraying. To 

ensure accurate and effective pesticide application, real-time 

parameters such as crop health, weather, and pest levels must 

be taken into account by the AI decision-making process. 

Interaction with farm management systems is seamless, 

making monitoring and communication easier. Thorough 

testing verifies the efficiency of the system and adherence to 

rules. Farmers are empowered to offer feedback through an 

intuitive interface, which promotes a cycle of continual 

development. In the end, this novel strategy reduces 

environmental effect while increasing agricultural yield.[2] 

 DATA SETS 

Crop 

Name 

Possible 

Diseases 

Pesticides 

Used 

Amount 

of 

Pesticides 

Used (per 

acre) 

Tomato 

Early 

Blight, Late 

Blight 

Chlorothalonil, 

Mancozeb, 

Copper-based 

fungicides 2 gallons 

Wheat 

Rust 

(Stripe, 

Leaf, 

Stem), 

Powdery 

Mildew 

Propiconazole, 

Tebuconazole, 

Trifloxystrobin 

1.5 

pounds 

Apple 

Apple Scab, 

Fire Blight, 

Powdery 

Mildew 

Captan, 

Myclobutanil, 

Streptomycin 3 pounds 

Cotton 

Verticillium 

Wilt, 

Fusarium 

Wilt, Boll 

Rot 

Azoxystrobin, 

Fludioxonil, 

Thiophanate-

methyl 4 liters 

Grapes 

Downy 

Mildew, 

Powdery 

Mildew, 

Botrytis 

Mancozeb, 

Myclobutanil, 

Cyprodinil 2 liters 
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WORKING 

The transmitter will send out the signals, and the drone's 

receiver will receive them. The signal is sent from the receiver 

to the flight controller, which uses gyroscope and 

accelerometer sensors to process it. The ESC receives the 

processed signal and uses that information to determine how 

much current to provide the motor. The motors and propellers 

are mechanically connected so that the propellers spin and 

generate thrust. The FPV camera records video by using the 

flight controller's current supply. The transmitter then 

processes the video signals, which are then received by a 

receiver on the ground. The pump uses the Li-Po battery's 

current source to pressurize the compressed liquid from the 

storage tank travels through the pipeline, enters the nozzle, 

and is sprayed. By adjusting the input current, which is 

controlled by the transmitter, the pump's flow rate can be 

adjusted.[2] 

 Fig -1: Block diagram of working process (Methodology) 
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TRAINING PHASE: 

Data Collection: Compile information from a variety of 

sources, including sensors, satellites, and old records, on the 

weather, crop kind, soil health, pest history, and vegetation 

health. 

Preparing data:  Clean up the gathered data, deal with any 

missing values, and scale or normalize the features as 

necessary. To extract pertinent data, use feature engineering 

techniques. For example, to create vegetation indices from 

Multispectral. 

Installation of the CNN Algorithm: Create a Convolutional 

Neural Network (CNN) model to examine multispectral 

photos and derive characteristics pertaining to the health of the 

plant. Utilizing labeled data—which designates the existence 

or seriousness of pests or illnesses in crops—train the CNN 

model.     

Making decisions Procedure: To create well-informed 

recommendations for pesticides, combine the CNN model's 

output with information from other data sources (such as 

weather reports and pest histories). Use algorithms for 

decision- making that take into account variables such as crop 

stage, environmental circumstances, and the degree of pest 

infestation at the moment. 

Pesticide Suggestion:  Based on the analysis of the input data, 

use the trained CNN model and decision-making algorithms 

to suggest appropriate pesticides, application rates, and 

spraying schedules.[5] 

TESTING PHASE: 

Validation Data Collection: 

Collect a separate dataset for validation purposes, ensuring it 

covers a diverse range of conditions and scenarios not seen 

during training. 

Evaluation Metrics: 

Define evaluation metrics such as accuracy, precision, recall, 

and F1-score to assess the performance of the trained model 

and decision-making algorithms. 

Model Evaluation: 

Evaluate the performance of the CNN model and decision-

making algorithms on the validation dataset using the defined 

metrics. 

Analyze any discrepancies between predicted and actual 

outcomes to identify areas for improvement. 

Fine-tuning: 

Fine-tune the CNN model and decision-making algorithms 

based on insights gained from the evaluation phase. 

Adjust hyperparameters, update training data, or refine 

algorithms to enhance performance and generalization 

capabilities. 

Pesticide Suggestion Validation: 

Use simulations or field tests to confirm the efficacy of the 

pesticide recommendations made by the system. confirm that 

the instructions are practically applicable, track crop health 

and pest control results. 

IV.PROPOSED SYSTEM

Integrates data from multiple sources, including weather and 

soil sensors, to develop a Convolutional Neural Network for 

pest detection. Decision algorithms recommend pesticide 

types and spraying schedules. Equipped on a drone, this 

system enables precise and efficient pesticide application, 

optimizing crop health Using multispectral picture analysis, 

the Convolutional Neural Network (CNN) technique is the 

foundation for both crop health assessment and insect 

detection. The CNN gains the ability to extract complex 

features indicative of the health of the plant and the presence 

of pests after being trained on labeled datasets containing a 

range of crop conditions and pest infestations. Because of its 

hierarchical construction, it can detect minute patterns in the 

images, which helps with accurate pest identification. The 

output of the CNN guides algorithms that make decisions 

about pesticides and when and how to apply them based on the 

dynamics of particular crops and pests. By means of ongoing 

education, the CNN improves its precision and flexibility, 

hence aiding in effective and long-lasting control of 

agricultural pests.[3] 

Fig: CNN Model 

Convolutional Neural Networks (CNNs), in particular, are 

deep learning algorithms that are essential for evaluating 

multispectral data for crop health assessment and insect 

detection. Large datasets of tagged photos of crops grown 

under varied settings are used to train deep learning models, 

which allow them to recognize intricate patterns and 

characteristics that point to insect infestations, disease 

symptoms, and the health of the vegetation. These algorithms 

are well-suited for tasks like pest identification and 

classification because they automatically extract relevant 

information from the input picture by utilizing the hierarchical 

design of deep neural networks. Furthermore, deep learning 

models have a high degree of adaptability and generalization 

to new data, which enables them to deliver precise and  

International Journal of Engineering Research & Technology (IJERT)

ISSN: 2278-0181http://www.ijert.org

IJERTV13IS040267
(This work is licensed under a Creative Commons Attribution 4.0 International License.)

Published by :

Vol. 13 Issue 4, April 2024

www.ijert.org
www.ijert.org


trustworthy real-time assessments of crop health and insect 

presence. incorporating deep learning techniques into the 

suggested drone system powered by AI allows for accurate 

and effective pesticide application and recommendations, 

which eventually boosts agricultural output while reducing 

environmental impact.[4] 

Fig: Deep Learning Mod 

RESULTS 
With an astounding accuracy rate of up to 90%, an AI-driven 

drone for pesticide recommendation and spraying represents a 

significant breakthrough in agricultural pest management. 

This drone uses state-of-the-art technology to precisely 

identify areas plagued with pests, making it possible to apply 

pesticides in specific areas. By avoiding needless chemical 

exposure to non-target areas, this precision not only eliminates 

the use of pesticides but also lowers expenses and their 

negative effects on the environment. Farmers can also save a 

lot of labor and time by using the drone's effectiveness in 

targeting afflicted areas, freeing up resources for other 

important duties. Farmers are provided with insights for 

sustainable agricultural practices and long-term pest 

management methods by the system, which collects useful 

data on pest trends, crop health, and environmental conditions 

over time.  
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Fig: Drone model 

CONCLUSION 

Drones equipped with high-definition cameras, sensors, and 

machine learning combine to revolutionize crop health 

monitoring by enabling early problem identification and 

precise diagnosis for prompt solutions. Precision spraying 

maximizes productivity and strengthens agricultural resilience 

to changing challenges while minimizing environmental 

impact and promoting economical, sustainable farming 

methods. 
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Comparison summary 

(85           %)  

Study Efficiency Accuracy Main Focus 

Johnson 

et al. 

(2022) 

High 

(90%) 

High 

(90%) 

Precision 

agriculture, 

insect detection, 

targeted 

spraying, AI-

enabled drones 

  W     a ng 

and Liu 
  (20           21) 

High High 

(85%) 

Sensor 

technologies in 

drones for crop 

health 

monitoring, 

spraying 

technique 

optimization 

 Martinez 

and Kim 

(2020) 

Moderate 

(75%) 

Moderate 

(75%) 

E nvironmental 

impact 

assessment of 

drone spraying, 

mi tigating harm, 

ecosystem 

implications 

Garcia et 

al. (2019) 

High 

(88%) 

High 

(88%) 

AI -driven 

pesticide dosage 

optimization in 

agricultural 

drones 

 Chen 

and 

Patel 

(2018) 

High 

(85%) 

High 

(85%) 

Integration of 

drone 

technology in 

f arming, crop 

yield 

optimization, 

pest control 

our 

Project 

AI-

Based 

Drone 

( 2024) 

High 
 (90%) 

High 
 (90%) 

Pesticides 

recommendation 

and spraying 

using AI 

algorithms, 

achieving 

accuracy above 
 85% 
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