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ABSTRACT 

Agriculture plays a critical role in ensuring food security and economic development. One of the major challenges faced by 

farmers is the early detection of crop diseases, which can significantly reduce crop yield and quality. Traditional disease 

detection methods rely heavily on manual inspection, which is time-consuming, labor-intensive, and often inaccurate. This 

paper proposes a Smart Agricultural Robot for Automatic Crop Disease Detection using Artificial Intelligence (AI). The system 

integrates a mobile robotic platform, camera module, and AI-based image processing algorithms to automatically identify crop 

diseases in real time. The robot navigates through agricultural fields and captures images of plant leaves using an onboard 

camera. These images are analyzed using deep learning techniques to detect and classify diseases. When a disease is detected, 

the system alerts farmers and provides relevant information for timely treatment. The proposed system improves crop 

monitoring efficiency, reduces labor dependency, and supports precision agriculture. 

Keywords: Smart Agriculture, Crop Disease Detection, Artificial Intelligence, Agricultural Robot, Deep Learning, 

Precision Farming. 

1. INTRODUCTION 

Agriculture is the backbone of many economies, 

particularly in developing countries where farming is the 

primary source of income. Crop diseases caused by fungi, 

bacteria, and viruses significantly affect agricultural 

productivity. Early identification of plant diseases is 

essential to prevent large-scale crop damage and ensure 

sustainable farming.Traditional crop monitoring methods 

involve manual inspection by farmers or agricultural 

experts. These methods are often inefficient, time-

consuming, and prone to human error. With the 

advancement of Artificial Intelligence (AI) and robotics, 

automated systems can be developed to monitor crop 

health and detect diseases accurately. 

Artificial intelligence, particularly deep learning and 

computer vision techniques, has shown promising results 

in image-based plant disease detection. By integrating 

these technologies with robotic systems, it is possible to 

create autonomous agricultural robots capable of 

monitoring crop conditions continuously. This paper 

proposes a Smart Agricultural Robot equipped with 

AI-based disease detection capabilities. The robot 

moves through the field, captures images of crops, 

analyzes them using AI algorithms, and identifies 

potential diseases. The system aims to assist farmers in 

early disease detection, thereby improving crop 

productivity and reducing economic losses. 

2. LITERATURE REVIEW 

Several researchers have explored the use of machine 

learning and deep learning techniques for plant disease 

detection. Image processing techniques combined with 

convolutional neural networks (CNN) have been widely 

used to classify plant diseases based on leaf images. 

Some existing studies have developed mobile agricultural 

robots for crop monitoring and pesticide spraying. These 
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robots help reduce manual labor and improve farming 

efficiency. However, many systems lack integrated AI 

capabilities for automatic disease identification. 

Recent advancements in IoT and AI technologies have 

enabled the development of smart agricultural systems 

capable of monitoring crop health in real time. Despite 

these improvements, there is still a need for a cost-

effective and autonomous robotic system capable of 

detecting crop diseases efficiently in field environments. 

The proposed system combines robotics, computer 

vision, and artificial intelligence to create a smart 

agricultural robot that can automatically detect crop 

diseases and assist farmers in taking preventive actions. 

3. PROBLEM STATEMENT 

Crop diseases cause significant losses in agricultural 

production worldwide. Farmers often detect diseases only 

after they spread extensively across the field. Manual 

monitoring is inefficient for large agricultural areas and 

may lead to delayed diagnosis. 

Therefore, there is a need for an automated system that can 

monitor crops continuously and detect diseases at an 

early stage using intelligent technologies such as artificial 

intelligence and robotics. 

4. OBJECTIVES 

The main objectives of the proposed system are: 

• To develop an autonomous agricultural robot 

capable of monitoring crop health. 

• To implement AI-based image processing for 

crop disease detection. 

• To detect and classify plant diseases using deep 

learning algorithms. 

• To provide real-time alerts to farmers when 

diseases are detected. 

• To reduce manual labor and improve farming 

efficiency. 

5.SYSTEM ANALYSIS 

EXISTING SYSTEM  

In the traditional approach, crop disease detection is 

mainly performed manually by farmers or 

agricultural experts. Farmers visually inspect plant 

leaves and stems to identify symptoms such as spots, 

discoloration, or fungal growth. Sometimes simple 

digital cameras or mobile applications are used to 

capture images of plants, which are then analyzed 

offline using basic image processing techniques. 

Most of the existing systems rely on manual 

monitoring, traditional image processing, and 

limited automation. These systems may use 

algorithms like color detection, thresholding, or 

basic pattern recognition to identify diseases. 

However, they often require human intervention for 

capturing images, transferring data, and interpreting 

results. 

Limitations of Existing System 

• Requires manual inspection, which is 

time-consuming and labor intensive. 

• Detection accuracy is low due to 

environmental factors like lighting and 

background noise. 

• Most systems are not fully automated and 

depend on human operation. 

• Cannot provide real-time monitoring 

across large agricultural fields. 

• Limited ability to detect multiple diseases 

simultaneously. 

• Lack of integration with robotics or IoT 

for automated field monitoring. 

 

PROPOSED SYSTEM  

The proposed system introduces an AI-powered 

autonomous robot capable of moving through 

agricultural fields and detecting crop diseases 

automatically. The robot is equipped with a camera, 

sensors, microcontroller (Arduino/Raspberry 

Pi), and AI-based image processing models such 

as Convolutional Neural Networks (CNN). 
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The robot captures images of plant leaves while 

moving through the field. These images are 

processed using machine learning algorithms to 

identify disease symptoms such as leaf spots, blight, 

mildew, or nutrient deficiencies. Once a disease is 

detected, the system alerts the farmer through a 

mobile application, IoT platform, or display 

module. Some advanced models can also activate a 

targeted pesticide spraying mechanism to treat 

affected plants. 

Advantages of Proposed System 

• Fully automated crop monitoring using a 

robotic platform. 

• AI-based disease detection improves 

accuracy and reliability. 

• Provides real-time disease identification 

and alerts to farmers. 

• Reduces manual labor and monitoring 

time. 

• Enables early detection, preventing large-

scale crop damage. 

• Can be integrated with IoT, GPS, and 

cloud systems for smart farming. 

• Supports precision agriculture by 

applying pesticides only where needed. 

6. SYSTEM ARCHITECTURE 

 

The proposed system consists of the following 

components: 

• Mobile robotic platform 

• Microcontroller or embedded system (Arduino / 

Raspberry Pi / ESP32) 

• Camera module for capturing crop images 

• AI-based disease detection model 

• Wireless communication module 

• Farmer notification system 

WORKING PRINCIPLE 

1. The agricultural robot moves through the crop 

field using a motorized platform. 

2. A camera mounted on the robot captures images 

of plant leaves. 

3. The captured images are processed using AI-

based image classification algorithms. 

4. The system identifies whether the plant is 

healthy or affected by disease. 

5. If a disease is detected, the robot sends an alert 

to the farmer via a mobile application or IoT 

platform. 

6. The system may also recommend preventive 

actions or treatments. 

SYSTEM OVERVIEW 

The AI-Based Automatic Crop Disease Detection 

Robot is an intelligent agricultural system designed 

to automatically detect crop diseases using 

Artificial Intelligence (AI) and treat affected 

plants using an automated spraying mechanism. 

The robot is controlled through a Bluetooth 

module, while an ESP32-CAM web camera 

captures images of crops. These images are 

processed using a trained AI model to identify 

diseases. If a disease is detected, the system 

activates a spraying motor to apply pesticide on 

the affected crop. 

Main Components 

• ESP32-CAM module – Captures crop 

images for disease detection 

• Bluetooth module (HC-05 / HC-06) – 

Controls robot movement via smartphone 

• Motor Driver (L298N/L293D) – Controls 

robot wheel motors 

https://ijerst.org/index.php/ijerst


Int. J. Engg. Res. & Sci. & Tech. 2026 

 

 
 

This article can be downloaded from https://ijerst.org/index.php/ijerst                                      1402 

 

• DC Gear Motors – Moves the robot in 

the field 

• AI Disease Detection Model – Identifies 

crop diseases from images 

• Spraying Motor / Pump – Sprays 

pesticide when disease is detected 

• Battery / Power Supply – Provides 

power to the system 

• Chassis and Wheels – Robot movement 

in agricultural fields 

Working Principle 

Robot Movement 

• The farmer controls the robot using a 

mobile application via Bluetooth. 

• Commands such as forward, backward, 

left, and right are sent to the Bluetooth 

module. 

• The motor driver receives signals from 

the controller and drives the DC motors to 

move the robot through the crop field. 

Image Capture 

• The ESP32-CAM web camera 

continuously captures images of crop 

leaves while the robot moves. 

• These images are transmitted to the AI 

processing system (either on a server, 

edge device, or embedded model). 

Disease Detection using AI 

• The captured image is processed using a 

trained Convolutional Neural Network 

(CNN) model. 

• The AI model analyzes leaf features such 

as: 

o Spots 

o Color changes 

o Leaf texture 

o Shape abnormalities 

• The model compares the captured image 

with trained datasets and determines 

whether the plant is healthy or diseased. 

Decision Making 

• If the AI model detects no disease, the 

robot continues scanning crops. 

• If the model detects disease in the plant, 

the system triggers the spraying 

mechanism. 

Automatic Pesticide Spraying 

• A relay or transistor switch activates the 

spraying motor/pump. 

• The pump sprays pesticide directly on the 

infected crop area. 

• This ensures targeted spraying, reducing 

chemical waste and protecting healthy 

plants. 

Monitoring and Feedback 

• The camera stream can be viewed through 

a web interface of ESP32-CAM. 

• The farmer can monitor crop conditions in 

real time from a smartphone or computer. 

System Workflow 

1. Robot moves through field using 

Bluetooth control. 

2. ESP32-CAM captures crop images. 

3. Images are sent to AI model for disease 

detection. 

4. AI classifies leaf as healthy or diseased. 

5. If diseased → spraying motor activates. 

6. Robot continues scanning other crops. 

Advantages 

• Early detection of crop diseases 

• Reduces manual labor in agriculture 

• Precision pesticide spraying 

• Saves chemicals and water 

• Real-time monitoring of crops 
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• Improves agricultural productivity 

Applications 

• Smart agriculture systems 

• Precision farming 

• Automated pesticide spraying robots 

• Crop monitoring in large farms 

• Agricultural research fields 

CONCLUSION The use of Artificial Intelligence in 

the field of agriculture will reduce a lot of burden on 

farmers and will definitely help in increasing Indian 

economy. This project was implemented using 

Raspberry Pi which gave very good results when 

compared to other processors. If the system is 

trained with large number of dataset then the model 

will give better performance. The objective of the 

paper was to highlight the benefits of Artificial 

Intelligence in the field of agriculture.  

FUTURE SCOPE The system can be further 

developed to have more features like including a 

cutter and Solar panels for adequate amount of 

power supply which can help in saving the cost even 

more. 
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