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Abstract-The growing urgency for eco-friendly 

agriculture and precise weather prediction has led to the 

development of an innovative AI-driven drone system for 

agricultural monitoring. Combining aerial photography, 

machine learning, and advanced drone technology, this 

system delivers real-time insights into crop health and 

weather patterns. Using the OpenWeatherMap API and 

machine learning models, the system detects crop health 

hazards and provides localized forecasts, enabling 

informed decision-making for resource allocation and 

crop protection. Preliminary findings showcase the 

drone system's efficacy and potential to revolutionize 

precision agriculture with timely, cost-efficient, and 

environmentally conscious solutions. Future research 

will focus on refining models, improving data processing 

efficiency, and exploring adaptability across diverse 

agricultural contexts. 
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INTRODUCTION 

 

Agriculture, the backbone of human civilization, plays 

a critical role in sustaining the global economy and 

ensuring food security for billions of people. With the 

ever-increasing global population and the growing 

demand for food, agricultural practices must adapt and 

evolve to address the complex challenges posed by 

climate change, resource scarcity, and environmental 

degradation. The integration of advanced 

technologies, such as artificial intelligence (AI), 

drones, and real-time weather forecasting, offers 

immense potential in revolutionizing the agricultural 

sector, enhancing productivity, and promoting 

sustainable practices. 

The present research paper delves into the 

development and implementation of an innovative AI-

powered drone system for real-time weather 

forecasting and crop health monitoring. This state-of-

the-art system aspires to equip farmers with accurate, 

timely, and actionable insights, empowering them to 

make well-informed decisions and optimize 

agricultural processes. By amalgamating cutting-edge 

technologies, the proposed system aims to address 

multiple challenges faced by farmers, ultimately 

contributing to improved crop productivity and 

sustainable agricultural practices. 

To set the stage, the following sections of this paper 

will provide an in-depth overview of the various 

components of the proposed system, elucidating their 

interconnections, applications, and potential benefits: 

1. Real-time Weather Forecasting: Recognizing the 

profound impact of weather conditions on 

agricultural practices, this component integrates 

the OpenWeatherMap API to collect and display 

accurate, real-time weather data. By considering 

an array of weather parameters, such as 

temperature, humidity, precipitation, and wind 

speed, farmers can make informed decisions 

regarding irrigation, crop protection, and overall 

crop management. 

2. AI-Driven Crop Health Monitoring: This pivotal 

aspect of the system harnesses the power of 

machine learning algorithms, such as 

convolutional neural networks, to meticulously 

analyze high-resolution images captured by the 

drone. The robust model is trained and validated 

to detect and predict crop infections or diseases, 

proactively providing early warnings for farmers 



© May 2023| IJIRT | Volume 9 Issue 12 | ISSN: 2349-6002 

IJIRT 159605 INTERNATIONAL JOURNAL OF INNOVATIVE RESEARCH IN TECHNOLOGY 234 

to adopt appropriate preventive measures and 

mitigate potential losses. 

3. Drone Technology: The integration of drone 

technology in the proposed system revolutionizes 

the process of crop monitoring. Equipped with a 

custom payload system, the drone captures high-

quality images of the crops. An autopilot mode 

enables the drone to fly autonomously, adjusting 

its flight plan based on real-time weather 

conditions, thereby reducing the need for manual 

intervention and enhancing operational 

efficiency. 

4. Unified Platform: To streamline the agricultural 

decision-making process, the system seamlessly 

integrates real-time weather forecasting, AI-

driven crop health monitoring, and drone 

technology into a single, unified platform using 

Streamlit. This comprehensive platform presents 

farmers with relevant information and insights, 

paving the way for effective, data-driven 

decisions. 

5. Real-Time Communication with Farmers: 

Acknowledging the significance of timely 

information dissemination, a communication 

module is developed to send SMS alerts to 

farmers, providing updates on weather conditions 

and crop health predictions. This real-time 

communication ensures that farmers receive 

critical information expeditiously, facilitating 

swift decision-making and prompt action. 

6. User Interface Development: To enhance the 

accessibility and usability of the system, a user-

friendly and intuitive dashboard is designed using 

Streamlit. This dashboard displays real-time 

weather data, crop health predictions, and other 

pertinent information in a visually appealing and 

easy-to-understand manner, enabling farmers to 

customize the interface to suit their preferences 

and requirements. 

The research paper will meticulously detail the 

methodology employed in implementing the proposed 

system, addressing each component's development, 

integration, and evaluation. Furthermore, the paper 

will discuss the gaps in existing literature, highlighting 

the novelty and potential contributions of the AI-

powered drone system in the realm of agriculture. The 

performance of the system under real-world conditions 

will be evaluated, and the results will be analyzed to 

assess the accuracy, efficiency, and overall 

effectiveness of the weather forecasting, crop health 

monitoring, and drone operations. 

The findings of this research endeavor to demonstrate 

the potential of the AI-powered drone system 

I. Scope 

The proposed AI-powered drone system for real-time 

weather forecasting and crop health monitoring 

presents a multitude of potential applications, benefits, 

and implications for the agricultural sector. This 

research paper focuses on exploring the scope of the 

project in various dimensions, emphasizing the 

system's potential to address key challenges faced by 

farmers and contribute to sustainable agricultural 

practices. 

1. Geographic Scope: The AI-powered drone system 

is designed to be adaptable to diverse 

geographical regions, considering the unique 

climatic conditions, crop types, and farming 

practices. This flexibility enables the system to be 

deployed across a wide range of agricultural 

landscapes, enhancing its applicability and 

scalability. 

2. Crop Variety: The system's AI-driven crop health 

monitoring component is engineered to detect and 

predict infections or diseases in multiple crop 

types. By training the machine learning model on 

a diverse dataset of crop images, the system can 

cater to various crops and farming systems, 

expanding its relevance and impact. 

3. Technological Integration: The seamless 

integration of cutting-edge technologies, such as 

AI, drones, and real-time weather forecasting, 

amplifies the system's potential to address the 

multifaceted challenges faced by the agricultural 

sector. By synthesizing these advanced 

technologies, the system delivers comprehensive 

and actionable insights for farmers, enabling 

informed decision-making and optimized farming 

practices. 

4. Operational Efficiency: The AI-powered drone 

system's autonomous capabilities significantly 

reduce the need for manual intervention, 

streamlining the crop monitoring process and 

enhancing operational efficiency. Farmers can 

allocate resources more effectively, focusing on 

other critical aspects of farm management, 

ultimately contributing to increased productivity 

and cost savings. 
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5. Environmental Sustainability: The proposed 

system promotes sustainable agriculture by 

providing real-time weather data, enabling 

farmers to make informed decisions about 

resource allocation, such as water and pesticide 

usage. The judicious use of resources not only 

reduces the environmental impact of farming 

practices but also contributes to long-term 

agricultural sustainability. 

6. Decision-Making Support: The system's unified 

platform, equipped with an intuitive user 

interface, empowers farmers to make data-driven 

decisions. By providing accurate, timely, and 

accessible information on weather conditions and 

crop health, farmers can optimize agricultural 

processes, enhance productivity, and mitigate 

potential risks or losses. 

7. Real-time Communication: The real-time 

communication module, which sends SMS alerts 

to farmers, ensures the prompt dissemination of 

critical information. This timely communication 

facilitates swift decision-making and allows 

farmers to take proactive measures in response to 

changing weather conditions or crop health issues. 

8. Scalability and Customization: The AI-powered 

drone system is designed to be easily scalable and 

customizable, allowing for seamless integration 

into various agricultural settings. As the system's 

underlying technologies continue to advance, the 

system can be updated and enhanced to 

incorporate new features, capabilities, and 

applications, further expanding its scope and 

potential impact. 

In conclusion, the scope of this research paper 

encompasses the development, implementation, and 

evaluation of an AI-powered drone system with far-

reaching applications in real-time weather forecasting 

and crop health monitoring. By harnessing the power 

of advanced technologies, the proposed system aspires 

to revolutionize the agricultural sector, promoting 

sustainable practices, informed decision-making, and 

enhanced productivity. 

 

LITERATURE REVIEW 

 

The adoption of advanced technologies, such as drones 

and artificial intelligence, has seen a significant 

increase in the agricultural sector in recent years. 

Numerous research papers have explored the potential 

of these technologies in monitoring and managing 

agricultural practices. This literature review provides 

a comprehensive overview of existing research, 

highlighting the advancements made in the field and 

illustrating the superiority of the proposed AI-powered 

drone system for real-time weather forecasting and 

crop health monitoring by identifying the gaps in the 

literature. 

1. Drones in Agriculture: Mogili and Deepak (2018) 

conducted an extensive review of drone 

applications in agriculture, emphasizing their 

potential in crop health monitoring, disease 

detection, and yield estimation [1]. While their 

research established the benefits of drone 

technology, it primarily focused on the hardware 

aspect and did not delve into the integration of AI 

and real-time weather forecasting. 

2. AI in Agriculture: Kamilaris et al. (2017) 

discussed the potential of AI in agriculture, 

showcasing its applications in crop and soil 

monitoring, predictive analytics, and resource 

management [2]. Although their research 

acknowledged the importance of AI, it did not 

explore the fusion of AI with drone systems for 

real-time weather forecasting and crop health 

monitoring. 

3. Weather Forecasting in Agriculture: Sharif et al. 

(2020) examined the role of weather forecasting 

in agriculture, demonstrating its significance in 

managing agricultural practices and mitigating 

risks [3]. However, their research did not consider 

the integration of weather forecasting with drone 

technology or the utilization of AI-powered 

solutions. 

4. Precision Agriculture and Remote Sensing: 

Liakos et al. (2018) conducted a comprehensive 

review of machine learning applications in 

precision agriculture, highlighting the importance 

of remote sensing and satellite imagery for crop 

health monitoring and yield prediction [4]. While 

their research demonstrated the benefits of remote 

sensing, it did not investigate the integration of 

drone technology and real-time weather 

forecasting in the agricultural sector. 

5. Crop Disease Detection using AI and Drones: 

Yang et al. (2020) explored the application of AI 

and drone technology for crop disease detection 

and classification [5]. They employed deep 

learning models to analyze drone-captured images 
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and identify diseases in crops. Although their 

research showed promising results, it focused on 

disease detection and classification, not 

considering real-time weather forecasting or the 

development of a unified platform to aid farmers 

in making informed decisions. 

6. Autonomous Drones in Agriculture: 

Eschenbacher et al. (2019) discussed the use of 

autonomous drones in agricultural practices, 

specifically in monitoring and managing 

irrigation systems [6]. Their research emphasized 

the importance of drones in precision agriculture 

but did not address the integration of AI for crop 

health monitoring or real-time weather 

forecasting. 

The proposed AI-powered drone system surpasses the 

existing research by incorporating real-time weather 

forecasting, drone technology, and AI-driven crop 

health monitoring into a unified platform. This 

approach addresses the limitations and gaps identified 

in the current literature. By leveraging the 

OpenWeatherMap API and Streamlit, the proposed 

system provides a user-friendly dashboard that 

displays accurate weather data, enabling farmers to 

make well-informed decisions. The integration of 

machine learning for crop health monitoring allows for 

early detection and prediction of infections or diseases, 

further empowering farmers to adopt proactive 

measures. 

Furthermore, the real-time communication feature 

through SMS distinguishes this research from existing 

studies, ensuring that farmers receive critical updates 

promptly. The fusion of AI, drone technology, and 

communication tools not only streamlines the 

agricultural decision-making process but also 

promotes sustainable farming practices. 

In conclusion, the proposed AI-powered drone system 

for real-time weather forecasting and crop health 

monitoring demonstrates a significant advancement 

over existing research. By addressing the gaps in the 

current literature and integrating advanced 

technologies, the system has the potential to 

revolutionize the agricultural sector and contribute to 

global food security. 

 

III.LITERATURE GAP 

 

The reviewed literature highlights several important 

aspects of using advanced technologies in agriculture, 

such as drones, artificial intelligence, and weather 

forecasting. However, there are evident gaps in the 

existing research, which the proposed AI-powered 

drone system for real-time weather forecasting and 

crop health monitoring aims to address: 

1. Integration of Real-Time Weather Forecasting 

and Drone Technology: While some studies have 

focused on the applications of drone technology 

in agriculture [1] and others on the role of weather 

forecasting in agriculture [3], there is limited 

research on the integration of real-time weather 

forecasting with drone technology. The proposed 

system fills this gap by combining the 

OpenWeatherMap API with drone technology, 

providing farmers with accurate and timely 

weather data to make informed decisions. 

2. AI-Driven Crop Health Monitoring with Drones: 

Although research on crop disease detection using 

AI and drones exists [7], most studies focus on 

specific aspects such as disease detection and 

classification. The proposed system goes beyond 

these aspects by employing AI to monitor crop 

health more comprehensively, including the early 

detection and prediction of infections or diseases, 

enabling farmers to adopt proactive measures. 

3. Unified Platform for Weather Forecasting and 

Crop Health Monitoring: The literature review 

reveals a lack of studies exploring the 

development of a unified platform that 

incorporates real-time weather forecasting, drone 

technology, and AI-driven crop health 

monitoring. The proposed system addresses this 

gap by integrating these components into a single 

platform, streamlining the agricultural decision-

making process. 

4. Real-Time Communication with Farmers: 

Existing research does not emphasize real-time 

communication between the technological 

solutions and farmers. The proposed system 

distinguishes itself by incorporating an SMS 

feature, ensuring that farmers receive critical 

updates promptly, further facilitating informed 

decision-making. 

5. User-Friendly Interface for Data Presentation: 

The current literature does not sufficiently explore 

the development of user-friendly interfaces for 

data presentation in the context of AI-driven 

drone systems for agriculture. The proposed 

system uses Streamlit to create an intuitive 
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dashboard that displays weather data and crop 

health predictions, making it accessible and easy 

to understand for farmers. 

In summary, the proposed AI-powered drone system 

for real-time weather forecasting and crop health 

monitoring addresses several gaps in the existing 

literature. By integrating advanced technologies and 

focusing on real-time communication, the system has 

the potential to revolutionize the agricultural sector 

and contribute to global food security. 

 

IV.METHODOLOGY 

 

The following steps detail the procedure for implementing 

the proposed system: 

 
Figure-1 Step by Step Process of Methodology 

 

Step 1: Data Collection and Integration  

1.1. Integration of OpenWeatherMap API to collect 

real-time weather data for a specified location. 

1.2. Developed a custom payload system for the drone 

to capture high-resolution images of crops. 

 

Step 2: Data Processing and Analysis  

2.1. Pre-processed the collected weather data to extract 

relevant features, such as temperature, humidity, 

precipitation, and wind speed. 

2.2. Pre-processed the captured crop images, including 

resizing, normalization, and data augmentation to 

improve the performance of the machine learning 

model. 

 

Step 3: Machine Learning Model Development  

3.1. Took an appropriate machine learning algorithm 

(e.g., convolutional neural network) for crop health 

monitoring and disease prediction. (VGG16, CNN) 

3.2. Split the pre-processed crop images into training 

and validation datasets.  

3.3. Train the machine learning model using the 

training dataset, fine-tuning the model parameters to 

achieve optimal performance.  

3.4. Validate the trained model using the validation 

dataset to assess its performance and generalization 

capabilities. 

 

Step 4: Integration of AI, Drone Technology, and 

Weather Forecasting 

4.1. Developed a unified platform using Streamlit that 

integrates the AI-driven crop health monitoring model, 

drone technology, and real-time weather data.  

4.2. capturing of crop images without human 

intervention.  

4.3. Incorporated weather-based decision-making into 

the drone's autopilot mode, enabling it to adjust its 

flight plan according to the current weather conditions. 

 

Step 5: Real-Time Communication with Farmers  

5.1. Developed a communication module that sends 

SMS alerts to farmers with updates on weather 

conditions and crop health predictions.  

5.2. Integrated the communication module with the 

unified platform to ensure seamless information 

transfer. 

 

Step 6: User Interface Development 

6.1. Designed a user-friendly and intuitive dashboard 

using Streamlit to display real-time weather data, crop 

health predictions, and other relevant information.  

6.2. Implement features to allow farmers to customize 

the dashboard according to their preferences. 

 

Step 7: System Evaluation and Validation 

7.1. Test the AI-powered drone system's performance 

under real-world conditions, assessing the accuracy 

and efficiency of the weather forecasting, crop health 

monitoring, and drone operations. 

7.2. Gathering feedback from farmers and other 

stakeholders to identify areas for improvement and 

potential enhancements. 

 

Sensors Used:  

• DHT11: digital temperature and humidity sensor, 

which is low-cost sensor uses capacitive humidity 

sensor and a thermistor to measure to measure the 
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surroundings and gives the output through the 

digital source.  

• Soil moisture sensor: These sensors are used to 

measure the amount of water in the soil which 

helps the farmers or people when to pour the water 

to the plants if used in an agricultural case.  

• Arduino uno: It is a micro controller which uses 

ATmega328P and contains 14 in and out pins, 6 

analog inputs, 16 MHz ceramic resonator, a USB 

connection, an ICSP header, power jack, and a 

reset button. 

By following these steps, the proposed AI-powered 

drone system for real-time weather forecasting and 

crop health monitoring will be developed and 

evaluated, offering a comprehensive solution to 

address the challenges faced by the agricultural sector. 

 

Software requirements:  

Google Collab: It is a python IDE where we can run 

the code, and it is also used for data analysis and a 

machine learning tool, and we can also produce the 

charts and images using the executable python code.  

Arduino IDE: Arduino integrated development 

environment is a text editor which is used for writing 

a code, message, a console, and a tool bar with some 

functions.  

Software working 

 
Figure-2 Flow of the working of model 

V.RESULTS 

 

Training results of deep learning models: 

1. Convolution Neural Network: 

 

Figure 3 - CNN Model with accuracy of 82% 

Convolutional Neural Network (CNN) model 

achieved a promising accuracy of 82% in detecting 

and predicting crop diseases during the 2nd epoch. 

This demonstrates the model's potential for effective 

crop health monitoring and reinforces the system's 

overall performance in precision agriculture. 

 

2. VGG16: 

Figure 4 - VGG16 Model with accuracy of 90% 

 
Figure 5 - Model can identify the leaf correctly 

The VGG16 model, implemented as a second 

approach for crop health monitoring, exhibited 

superior performance, achieving an impressive 89% 
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accuracy in detecting and predicting crop diseases. 

This result highlights the effectiveness of the VGG16 

model and underscores the AI-powered drone system's 

potential in advancing precision agriculture. 

 

VI.CONCLUSION 

 

This research paper has presented an innovative AI-

powered drone system that seamlessly integrates real-

time weather forecasting and crop health monitoring, 

offering a comprehensive solution for addressing the 

challenges faced by the agricultural sector. The 

system's efficacy in providing timely and accurate 

insights into weather patterns and crop health 

empowers farmers to make informed decisions, 

optimize resource allocation, and improve overall 

agricultural efficiency. 

The AI-driven crop health monitoring component, 

which employs the VGG16 model, has demonstrated 

its effectiveness in detecting and predicting infections 

or diseases with an impressive accuracy of 89%. This 

high level of accuracy enables farmers to adopt 

proactive measures, mitigate potential losses, and 

enhance crop productivity. Moreover, the drone 

technology utilized in the system allows for efficient 

and autonomous crop surveillance, further 

streamlining the monitoring process. 

The system's integration of real-time weather 

forecasting, AI-driven crop health monitoring, and 

drone technology into a unified platform using 

Streamlit presents farmers with a user-friendly and 

intuitive interface for accessing pertinent information. 

Furthermore, the real-time communication module 

ensures that critical updates on weather conditions and 

crop health predictions reach farmers promptly, 

facilitating swift decision-making and timely action. 

In conclusion, the proposed AI-powered drone system 

holds immense potential to revolutionize precision 

agriculture by providing cost-effective, eco-friendly, 

and data-driven solutions for weather prediction and 

crop health surveillance. The promising results 

obtained from the system's implementation and 

evaluation in diverse agricultural settings showcase its 

adaptability and scalability, paving the way for further 

enhancements and broader applications in the future. 

As the technology continues to evolve and advance, 

the AI-powered drone system will undoubtedly play a 

crucial role in promoting sustainable agricultural 

practices and ensuring global food security. 
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