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Abstract— The proposed Agro Mitra Robot presents an intelligent and automated solution for smart agriculture
by integrating robotics, 10T, artificial intelligence, and image processing technologies for real-time monitoring,
controlling, harvesting assistance, and plant disease detection. The system continuously monitors critical
agricultural parameters such as soil moisture, temperature, and humidity, while autonomously performing tasks
including irrigation control, pesticide spraying, and crop monitoring with minimal human-intervention. A
camera-based disease detection module using machine learning techniques enables early identification of plant
infections, reducing crop loss and improving productivity. The robot also incorporates obstacle detection and
autonomous navigation features to ensure efficient field operation. By minimizing labor dependency,
optimizing resource utilization, and enhancing precision farming, the proposed system offers a cost-effective,
sustainable, and efficient approach for modern agriculture, making it highly suitable for smart farming
applications and future agricultural automation.
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INTRODUCTION

Agriculture is one of the most important sectors contributing to the economic development and food security of
many countries. However, traditional farming methods are increasingly facing challenges such as labor
shortages, inefficient resource management, climate change, water scarcity, and the rapid spread of plant
diseases. Farmers often depend on manual observation and conventional practices for crop monitoring,
irrigation, and harvesting, which can lead to reduced productivity and increased operational costs. In recent
years, the adoption of advanced technologies such as the Internet of Things (loT), artificial intelligence (Al),
robotics, and image processing has transformed conventional farming into smart agriculture. These technologies
enable real-time monitoring, precision farming, automated decision-making, and efficient utilization of
agricultural resources, thereby improving crop yield and reducing human effort.
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Smart agricultural robots have emerged as an effective solution for automating repetitive and labor-intensive
farming activities. Robotic systems integrated with sensors and intelligent algorithms can monitor
environmental conditions, perform automated irrigation, spray pesticides accurately, and assist in harvesting
operations with minimal human intervention. Furthermore, plant diseases significantly affect agricultural
productivity and quality, causing substantial economic losses to farmers every year. Early disease detection
using machine learning and image processing techniques can help identify infected crops at an initial stage and
provide timely preventive measures. By combining autonomous navigation systems with disease detection
capabilities, agricultural robots can enhance farming efficiency while ensuring sustainable agricultural
practices. The integration of loT-based monitoring systems also allows farmers to remotely access real-time
field data and make informed decisions for crop management.

In this paper, a smart agricultural robotic system named Agro Mitra Robot is proposed for monitoring,
controlling, harvesting assistance, and plant disease detection. The proposed system integrates I0T sensors,
embedded controllers, wireless communication modules, and Al-based image processing techniques to
automate multiple agricultural tasks. The robot continuously monitors parameters such as soil moisture,
temperature, and humidity while autonomously navigating through the farmland using obstacle detection
mechanisms. A camera module captures plant images for disease identification, enabling early diagnosis and
reducing crop loss.

A camera module captures plant images for disease identification, enabling early diagnosis and reducing crop
loss.

I. LITERATURE SURVEY

The rapid advancement of smart farming technologies has encouraged researchers to develop automated
agricultural systems capable of improving productivity and reducing human effort. Several studies have focused
on integrating 10T, robotics, artificial intelligence, and machine learning into agricultural applications for
monitoring crop conditions, irrigation control, harvesting, and disease detection. These technologies enable
precision agriculture by providing real-time data collection, automated decision-making, and efficient resource
management. The growing adoption of smart agricultural systems demonstrates the importance of automation
in addressing modern farming challenges such as labor shortages, water scarcity, and crop-diseases.

A. Kumar et al. proposed an loT-based smart agriculture system that monitors environmental parameters such
as soil moisture, temperature, and humidity using wireless sensor networks. The system automatically controls
irrigation based on sensor data, thereby reducing water wastage and improving crop growth. Although the
proposed system effectively supports precision irrigation, it lacks autonomous mobility and disease detection
features, limiting its capability in large-scale agricultural operations.

S. Ramesh and colleagues developed an agricultural robot capable of performing pesticide spraying and field
monitoring operations. The robot uses embedded controllers and ultrasonic sensors for obstacle detection and
navigation within farmland. The system significantly reduces manual labor and enhances operational efficiency;
however, it does not incorporate intelligent image processing techniques for identifying plant diseases.
Furthermore, harvesting operations are only partially automated, requiring additional human assistance during
field activities.

Another study by P. Sharma et al. introduced a machine learning—based plant disease detection system
using image processing techniques. The proposed method captures leaf images through a camera module and
classifies plant diseasesusing convolutional neural networks (CNN). Experimental results demonstrated high
accuracy in identifying common crop diseases at an early stage, helping farmers take preventive actions before
severe crop damage occurs. Despite achieving efficient disease classification, the system is limited to disease
analysis and does not integrate robotic automation or environmental monitoring functionalities.
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Researchers have also explored autonomous harvesting systems for improving agricultural productivity. M.
Patel et al. designed a robotic harvesting mechanism equipped with robotic arms and sensor-based navigation
for fruit and vegetable collection. The system minimizes harvesting time and labor dependency while improving
operational accuracy. However, the robot is designed for specific crops and lacks integration with loT-based
monitoring and intelligent disease diagnosis systems, making it less adaptable for multi-functional smart
farming applications.

Recent developments in smart agriculture emphasize the integration of multiple technologies into a unified
farming platform. Several researchers proposed loT-enabled robotic systems capable of remote monitoring and
automated irrigation control through wireless communication modules. These systems allow farmers to access
real-time field information using mobile applications or cloud platforms. Although such approaches improve
resource management and automation, many existing models still face challenges related to cost, limited
mobility, insufficient disease detection accuracy, and lack of complete automation for harvesting and
monitoring tasks.

From the reviewed literature, it is evident that most existing agricultural systems focus on individual
functionalities such as irrigation automation, disease detection, or robotic navigation. Very few systems
integrate monitoring, controlling, harvesting assistance, and plant disease detection into a single autonomous
platform.

Therefore, the proposed Agro Mitra Robot aims to overcome these limitations by combining loT-based
environmental monitoring, Al-driven disease detection, autonomous navigation, irrigation control, and
harvesting support within one intelligent robotic framework. The integration of these advanced technologies
is expected to enhance agricultural productivity, reduce labor dependency, optimize resource utilization, and
promote sustainable smart farming practices.

PROPOSED METHODOLOGY

The proposed Agro Mitra Robot is designed as an intelligent and autonomous agricultural system capable of
performing monitoring, controlling, harvesting assistance, and plant disease detection in smart farming
environments. The methodology integrates IoT technology, embedded systems, machine learning, image
processing, and robotic automation to improve agricultural productivity and reduce manual labor. The overall
system consists of sensor modules, a microcontroller unit, wireless communication modules, motor drivers,
camera modules, and autonomous navigation mechanisms that work together to perform multiple farming
operations efficiently.Initially, the robot continuously monitors important environmental parameters such as
soil moisture, temperature, humidity, and light intensity using various sensors installed in the agricultural field.
The collected sensor data is processed by the microcontroller and transmitted to farmers through loT-based
wireless communication systems for real-time monitoring and decision-making. Based on the soil moisture
level, the automated irrigation system controls water supply to crops, ensuring efficient water management and
preventing unnecessary wastage. Additionally, the robot can control pesticide spraying operations
automatically according to field conditions, reducing excessive chemical usage and improving crop
protection.For autonomous movement, the Agro Mitra Robot uses DC motors and obstacle detection sensors
such as ultrasonic sensors to navigate safely within the farmland. The navigation system enables the robot to
move through crop rows, avoid obstacles, and perform field operations with minimal human intervention. A
robotic harvesting support mechanism is integrated to assist in collecting crops and reducing labor-intensive
harvesting activities. The autonomous navigation and harvesting functionalities improve operational efficiency
and reduce farming time compared to conventional manual methods.
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Figure .1 block diagram

The block diagram of the proposed Agro Mitra Robot consists of an Arduino ATmega328P controller
connected with various sensors such as soil moisture, temperature, humidity, rain detection, and water level
sensors for real-time field monitoring. Based on sensor data, the system controls the water pump and motor
operations through relay and motor driver circuits. A video processing unit is used for plant disease detection,
while the ESP8266 Wi-Fi module enables Internet-based monitoring and control through a web application.
The LCD display shows system status and sensor values, making the system suitable for smart agriculture
automation.

A. Hardware Components

1. Arduino ATmega328P

Acts as the main microcontroller to process sensor data and control all system operations.
2. Soil Moisture Sensor

Measures the moisture content in soil to automate irrigation control.

3. Temperature and Humidity Sensor Monitors environmental conditions for healthy crop growth.
4. Rain Detection Sensor

Detects rainfall conditions and helps prevent unnecessary irrigation.

5. Water Level Sensor

Monitors the water level in the storage tank for efficient water management.

6. ESP8266 Wi-Fi Module

Provides wireless communication for loT-based monitoring and remote access.
7. Relay Module and Drivers

Controls high-power devices such as water pumps and motors. DC Motors and Motor Driver
Enables robot movement and navigation in the agricultural field.

8. Water Pump

Used for automatic irrigation and water supply to crops.

9. Camera/Video Processing Unit

Captures plant images for disease detection using image processing techniques.
10. LCD Display

Displays sensor readings and system status information.

11. Power Supply Unit

Supplies required electrical power to all hardware components.

[JCRTBY02049 ] International Journal of Creative Research Thoughts (IJCRT) www.ijcrt.org \ 381


http://www.ijcrt.org/

www.ijcrt.org © 2026 IJCRT | Volume 14, Issue 7 July 2026 | ISSN: 2320-2882

Software components:

The proposed Agro Mitra Robot uses a combination of embedded, 10T, and Al-based software tools to
ensure efficient monitoring, control, and disease detection in smart agriculture.

. Arduino IDE - Used for programming the Arduino ATmega328P microcontroller to control sensors,
motors, and irrigation systems.

. Embedded C / C++ — Core programming language for developing firmware and controlling hardware
operations.

. MATLAB — Used for simulation, data analysis, and image processing-based plant disease detection
algorithms.

. Python — Used for implementing machine learning and image processing modules for disease
classification.

. OpenCV - Library used for image acquisition, processing, segmentation, and feature extraction of
plant leaves.

. ESP8266 Wi-Fi Module Software (AT Commands / Arduino Library) — Enables 10T

communication for real-time data transmission and remote monitoring.

. Web Technologies (HTML, CSS, JavaScript, PHP) — Used to develop a web interface for
monitoring sensor data and controlling the robot remotely.

. Serial Communication Tools — Used for data exchange between microcontroller, sensors, and

Fig.2. project model.

The proposed Agro Mitra Robot model is designed to demonstrate a compact and efficient smart agricultural
system that integrates sensing, control, and automation functionalities. The model consists of a microcontroller-
based unit that connects various sensors such as soil moisture, temperature, humidity, rain detection, and water
level sensors to monitor real-time field conditions. Based on the collected data, the system automatically
controls irrigation and other field operations, ensuring optimal use of water and resources. The robotic structure
enables smooth movement within the field, allowing continuous monitoring and data collection from different
crop areas.In addition to monitoring and control, the model also supports loT-based communication and
intelligent decision-making. The ESP8266 Wi-Fi module enables remote access of field data through a web
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interface, allowing farmers to monitor and control operations from anywhere. A camera-based system is
integrated for plant disease detection using image processing techniques, helping in early identification of crop
health issues. Conclusion:

The proposed Agro Mitra Robot presents an efficient and intelligent solution for modern smart agriculture by
integrating 10T, robotics, and artificial intelligence into a single automated system. The system successfully
enables real-time monitoring of environmental parameters, automated irrigation control, autonomous field
movement, and plant disease detection using image processing techniques. By reducing dependency on manual
labor and optimizing the use of water and resources, the system enhances overall farming efficiency and
productivity.

In conclusion, the Agro Mitra Robot supports precision agriculture by providing accurate, timely, and data-
driven decision-making for farmers. The integration of wireless communication through IoT allows remote
monitoring and control, making the system highly adaptable for modern agricultural needs. This proposed
model offers a cost-effective, scalable, and sustainable approach to smart farming, contributing significantly to
improved crop yield, reduced operational effort, and enhanced agricultural sustainability.

The proposed Agro Mitra Robot effectively demonstrates how automation and intelligent technologies can
transform traditional farming into smart agriculture. By combining sensor-based monitoring, autonomous
control, and Al-driven disease detection, the system ensures timely decision-making and efficient management
of agricultural resources. This reduces crop loss, improves productivity, and minimizes the need for manual
intervention in routine farming activities.

Furthermore, the system is scalable and adaptable for different types of crops and farming environments. With
future enhancements such as advanced deep learning models, solar-powered operation, and improved robotic
navigation, the Agro Mitra Robot can be further optimized for large-scale agricultural applications. Overall,
this project contributes toward sustainable farming practices and supports the development of next-generation
precision agriculture systems.
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