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ABSTRACT: Agriculture remains the backbone of many economies, yet it faces challenges such as labor shortages, 

inefficient water use, and unsustainable farming methods. This research presents the design and development of an 

IoT-based Agribot aimed at automating agricultural processes using embedded systems and renewable energy 

sources. The system is built on an ATmega328 microcontroller and integrates a DHT11 sensor for environmental 

monitoring, servo motors for precision farming operations, DC motors for movement and grass cutting, and a water 

pump controlled via a relay for irrigation. The robot is powered by a 12V solar panel, making it energy-efficient and 

suitable for rural deployment. Connectivity is ensured using Bluetooth (HC-05) and Wi-Fi (ESP8266) modules, 

enabling local and cloud-based control through ThingSpeak. The project demonstrates a low-cost, smart farming 

solution to improve agricultural productivity and sustainability. 
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I. INTRODUCTION 

 

Agriculture is a key sector that directly impacts food security and rural economies. Traditional farming methods often 

rely on manual labor and lack the efficiency required to meet increasing food demand sustainably. With the growth of 

Internet of Things (IoT) and embedded systems, smart farming solutions are emerging as viable alternatives to 

conventional practices. 

 

This paper proposes an IoT-based Agribot, designed to automate various tasks including seed sowing, grass cutting, 

soil digging, irrigation, and pesticide spraying. The system leverages renewable energy, embedded processing, and 

wireless connectivity to perform tasks autonomously or under user supervision. The Agribot is equipped with DHT11 

to monitor environmental conditions and servo motors to carry out farming operations with precision. Its mobility is 

controlled using DC motors and an L293D motor driver, while a solar panel powers the entire unit, making it 

suitable for off-grid rural deployment. 

 

II. LITERATURE REVIEW 

 

1. The rapid advancement of technology has significantly influenced modern agriculture, particularly through the 

adoption of IoT-based systems. Researchers have proposed various models and implementations aimed at improving 

farming efficiency, sustainability, and productivity. These studies emphasize the use of embedded systems, wireless 

communication, and renewable energy sources to automate traditional agricultural operations. 

2. In a study by R. Sharma et al. (2021), an IoT-enabled smart irrigation system was developed that uses 

environmental sensors to automate watering based on real-time temperature and moisture readings. The system 

effectively minimized water usage while ensuring that crops received sufficient hydration. Their approach also included 

data visualization on the ThingSpeak platform, allowing farmers to remotely monitor and control irrigation schedules. 

3. P. Kumar et al. (2020) presented an autonomous Agribot capable of navigating through fields and performing 

agricultural tasks such as sowing and irrigation. The robot relied on GPS for path navigation and was equipped with 
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basic environmental sensors to make real-time decisions. This study demonstrated the feasibility of automating multiple 

field tasks using a microcontroller-based system. 

4. S. Singh (2022) explored the integration of solar energy into agricultural robotics to address power limitations in 

rural areas. The robot was equipped with a solar panel and a battery-based energy storage system, ensuring 

uninterrupted operation. His design also included a DC-DC buck converter to regulate voltage for sensitive 

components, emphasizing energy sustainability. 

5. Mehta (2023) focused on the dual use of Bluetooth and Wi-Fi modules in agricultural automation. The system 

allowed both local (Bluetooth-based) and remote (Wi-Fi and cloud) control of farming equipment. His research 

highlighted the effectiveness of mobile applications and web interfaces in enabling real-time data access and system 

management for farmers. 

6. Another study by R. Chauhan et al. (2021) addressed the importance of multi-functional bots in agriculture. Their 

robot was capable of performing tasks like soil tilling, grass cutting, and pesticide spraying. Although it lacked IoT 

features, the study emphasized modular mechanical design and task-based functionality in farming bots. 

7. B. Nair et al. (2020) implemented a system where DHT11 and other low-cost sensors were integrated with 

microcontrollers to monitor environmental conditions. Their research revealed that affordable sensor systems could still 

deliver sufficient accuracy for smart farming purposes. The study validated the importance of integrating cost-effective 

solutions for broader adoption in developing regions. 

8. integrated approach distinguishes the project as a comprehensive and practical solution for future farming needs. 

 

III. PROBLEM STATEMENT 

 

Modern farmers struggle with time-consuming manual tasks, unpredictable climate, and inefficient resource use. The 

goal is to automate essential farming operations and make the system energy-efficient and remotely accessible. The 

solution should be cost-effective, adaptable, and powered by sustainable energy. 

 

IV. OBJECTIVES 

 

• To develop an automated Agribot that reduces manual effort. 

• To monitor environmental conditions using sensors. 

• To perform tasks like sowing, digging, cutting, and watering. 

• To use solar energy for power supply. 

• To implement remote control via IoT cloud services. 

 

V. PROPOSED SYSTEM 

 

The proposed system integrates: 

• Microcontroller: ATmega328 

• Sensors: DHT11 for temperature and humidity 

• Actuators: DC motors, SG90 for sowing, SG995 for digging 

• Communication: HC-05 Bluetooth, ESP8266 WiFi 

• Power: 12V solar panel with a DC-DC converter 

• Cloud Platform: ThingSpeak for remote monitoring 
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VI. SYSTEM ARCHITECTURE 

 

Project block diagram diagram 

 

 
 

project circuit diagram 

 

 
 

VII. HARDWARE AND SOFTWARE USED 

 

Hardware: 

• ATmega328 Microcontroller 

• HC-05 Bluetooth Module 

• ESP8266-01 WiFi Module 

• DHT11 Temperature & Humidity Sensor 

• DC Motors (M1, M2, M3) 

• SG90 & SG995 Servo Motors 

• 12V Solar Panel and Battery 

• DC-DC Buck Converter 

• Relay Module 
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• Water Pump 

• L293D Motor Driver 

 

Software: 

• Arduino IDE (Code Development) 

• ThingSpeak (IoT Dashboard) 

• Android App for Bluetooth Control 

 

VIII. WORKING PRINCIPLE 

 

• The solar panel charges a 12V battery, which powers the system. 

• The ATmega328 microcontroller reads data from the DHT11 sensor. 

• Based on the temperature/humidity, it activates irrigation through a water pump. 

• Bluetooth allows manual control via an Android app, and WiFi enables remote data logging. 

• Servo motors manage sowing and digging. 

• DC motors M1 and M2 drive the robot, and M3 operates the grass cutter. 

 

 Power Supply System 

• The 12V solar panel charges the 12V battery, providing clean, renewable power. 

• A DC-DC buck converter steps down the voltage to 5V for use by the microcontroller and modules. 

• This setup ensures the Agribot can run even in areas without electricity. 

 

Controller Logic 

• The ATmega328 microcontroller (used in Arduino UNO or Nano) is fully capable of: 

o Reading sensor inputs (like DHT11) 

o Controlling output devices (motors, relay, servos) 

o Handling serial communication with Bluetooth (HC-05) and Wi-Fi (ESP8266) 

 

 Sensor Integration 

• The DHT11 sensor successfully measures temperature and humidity. 

• These values are: 

o Displayed in the serial monitor (via USB) 

o Sent to ThingSpeak via ESP8266 for cloud logging and remote monitoring 

 

 Motor & Actuator Functions 

• Motor M1 and M2: Controlled via L293D motor driver, responsible for robot movement (forward, backward). 

• Motor M3: Operates the grass cutter. 

• SG90 Servo: Used for precise movements like seed sowing. 

• SG995 Servo: Stronger torque, suitable for digging operations. 

• Relay-controlled water pump: Activates when temperature exceeds a threshold or on command for irrigation. 

 

 Wireless Communication 

• HC-05 Bluetooth: 

o Allows mobile app or terminal to control movement and actions. 

• ESP8266 Wi-Fi: 

o Connects to a Wi-Fi hotspot and pushes sensor data to ThingSpeak cloud platform. 

o Enables remote monitoring of environmental data. 

 

 Smart Irrigation 

• Based on temperature/humidity from DHT11 or manual command: 

o The relay module turns ON the water pump. 

o Water is supplied to the soil or crops only when needed. 
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 Android App Control 

• Bluetooth-based Android apps (like “Bluetooth Terminal” or custom apps via MIT App Inventor) can: 

o Move the robot 

o Start/stop pump or cutter 

o Monitor real-time status 

 

XI. RESULT AND ANALYSIS 

 

The Agribot was tested in a small agricultural field: 

• It successfully monitored temperature and humidity. 

• It performed seed sowing and digging operations. 

• It automatically turned ON the pump when humidity dropped below 40%. 

• Real-time values were accurately displayed on ThingSpeak. 

• Manual movement via Android app was responsive and smooth. 

 

This project result 

 

 
 

 
 

 

X. ADVANTAGES 

 

• Environment-friendly and solar-powered 

• Reduces manual labor and increases productivity 

• Enables precision farming with minimal human intervention 

• Cost-effective and scalable 

• Real-time monitoring and control 
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XI. APPLICATIONS 

 

• Small to medium-sized farms 

• Smart irrigation systems 

• Agricultural colleges for training 

• Precision farming research projects 

• Remote and off-grid locations 

 

XII. CONCLUSION 

 

The developed IoT-Based Agribot serves as a practical solution to several challenges in traditional farming. Its ability 

to automate tasks such as irrigation, seed sowing, and movement using solar power and IoT integration makes it a 

viable tool for sustainable agriculture. With further development, such systems can be scaled and customized for 

various crops and terrains. 

 

XIII. FUTURE SCOPE 

 

• Addition of GPS and soil moisture sensors 

• Integration with AI for crop health detection 

• Automatic obstacle detection using ultrasonic sensors 

• Solar tracking for efficient energy capture 

• Full automation via smartphone or web dashboard 
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