
IOSR Journal Of Agriculture and Veterinary Science (IOSR-JAVS)  

e-ISSN: 2319-2380, p-ISSN: 2319-2372. Volume 18, Issue 5 Ser. 2 (May. 2025), Pp 06-10 

www.Iosrjournals.Org 

 

DOI: 10.9790/2380-1805020610                   www.iosrjournals.org                                          6 | Page 

IoT Based Robot For Smart Agriculture - Farming 
 

Akhilesh S Gowda 
Department Of Electronics And Instrumentation Engineering 

Sjce, Jss Science And Technology University 

 

Ms.Chaya H P 
Assistant Professor 

Department Of Electronics And Instrumentation Engineering 

Sjce, Jss Science And Technology University 

Mysuru, India 

 

Ramya B R 
Department Of Electronics And Instrumentation Engineering 

Sjce, Jss Science And Technology University 

Mysuru, India 

 

Sudeep B S 
Department Of Electronics And Instrumentation Engineering 

Sjce, Jss Science And Technology University 

Mysuru, India 

 

Abstract 
Agriculture, a critical pillar of the global economy, faces growing challenges due to labor shortages and 

increasing food demand. To address these issues, this project presents the design and development of an IoT-

based multipurpose agricultural robot aimed at automating key farming tasks such as ploughing, sowing, 

watering, weed cutting, and soil closure. Leveraging the ESP8266 microcontroller and the Blynk application, 

the robot offers remote control capabilities via Wi-Fi, enabling farmers to manage agricultural operations 

efficiently from anywhere. The robot integrates essential hardware components including DC motors, a 

submersible pump, sensors, and a variety of mechanical tools, each governed by a centralized control system 

programmed using Arduino IDE. The Blynk app interface allows for real-time command execution, enhancing 

ease of use. The modular design ensures adaptability across varying farm sizes and conditions, with scope for 

scalability and performance optimization. This system not only reduces manual labor but also promotes 

precision agriculture, improving productivity and resource management. The project exemplifies the fusion of 

IoT and robotics in modern farming, paving the way for more sustainable and efficient agricultural practices. 
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I. Introduction 
This Agriculture plays a vital role in sustaining the global economy and food supply. However, traditional 

farming techniques are often labor-intensive, inefficient, and unable to meet the demands of a rapidly growing 

population. With increasing urbanization and a decline in the availability of agricultural labor, there is an urgent 

need for innovative solutions that enhance productivity while reducing manual effort. The integration of modern 

technologies such as the Internet of Things (IoT) and robotics presents a promising approach to addressing these 

challenges. 

This paper presents the development of an IoT-based multipurpose agricultural robot designed to automate 

essential farming tasks such as ploughing, sowing, watering, weed cutting, and soil closure. The system leverages 

the ESP8266 microcontroller for Wi-Fi connectivity and is controlled remotely using the Blynk mobile 

application. Hardware components including DC motors, sensors, a submersible pump, and mechanical tools are 

integrated into a mobile platform to perform operations autonomously or via remote command. 
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Background 

Agriculture is the cornerstone of economic development and food security for many nations, particularly in 

agrarian economies. It provides livelihood to a significant portion of the global population and plays a vital role in 

GDP contribution. However, traditional farming practices are increasingly proving to be inefficient and 

unsustainable due to their high dependency on manual labor, variability in productivity, and limited adoption of 

modern technology 

Technological advancements such as the Internet of Things (IoT), robotics, and wireless communication have 

paved the way for smart agriculture. These technologies enable automation, real-time monitoring, and data-driven 

decision-making, making farming more efficient, sustainable, and scalable. 

 

Problem Statement 

Despite the availability of modern tools, a large proportion of farmers continue to rely on traditional farming 

methods that are time-consuming, labor-intensive, and physically demanding. Tasks such as ploughing, sowing, 

irrigation, and weeding require repetitive manual effort, which contributes to low efficiency and high labor costs. 

 

Proposed Solution 

To address these limitations, we propose an IoT-operated multipurpose agricultural robot that can automate 

key farming operations including ploughing, seed sowing, watering, weed cutting, and soil closure. The robot 

integrates mechanical tools with smart control systems and IoT connectivity, enabling remote operation via the 

Blynk mobile application. The core controller, ESP8266, facilitates real-time communication between the user 

and the robot over Wi-Fi, offering enhanced flexibility and ease of operation. By automating repetitive tasks and 

enabling remote control, this system aims to reduce labor requirements, enhance productivity, and promote the 

adoption of smart farming practices. 

 

Objectives 

The primary objectives of this project are as follows: 

a. To design and develop an IoT-enabled multipurpose robot that can assist with various agricultural tasks such as 

ploughing, sowing, watering, and weeding. 

b. To integrate hardware components including DC motors, sensors, a submersible pump, and task-specific tools 

within a robotic platform controlled by an ESP8266 microcontroller. 

c. To implement a user-friendly mobile interface using the Blynk application for remote monitoring and control 

of the robot’s operations via the internet. 

d. To enhance the efficiency and scalability of farming practices by reducing dependency on manual labor and 

increasing the precision and reliability of agricultural processes. 

 

II. Literature Review 
 The global agricultural sector is rapidly transitioning toward smart farming systems due to growing challenges 

in meeting food demand, environmental sustainability, and labor shortages. Over the past decade, researchers 

have prioritized the development of intelligent agricultural systems to enhance productivity, reduce resource 

waste, and promote healthier crop outcomes. This has led to widespread exploration of IoT, automation, imaging, 

and AI-based technologies for agricultural innovation. 

Rathore et al. [1] emphasized the importance of IoT-based smart agriculture, proposing systems that integrate 

sensors, wireless communication, and cloud analytics to optimize crop monitoring and resource usage. The 

architecture included sensor networks, internet servers, and wireless modules, offering a scalable platform for 

precision farming. Boussard et al. [4] further demonstrated how IoT-operated robotic systems contribute to 

increased yield and efficiency by automating repetitive tasks such as sowing and irrigation. 

Imaging-based monitoring is another prominent trend in smart agriculture. According to Lottes et al. [2], 

autonomous agricultural robots equipped with imaging modules can detect crop rows and obstacles with high 

precision, improving navigation and task execution in small-scale farms. 

Artificial Intelligence (AI) has also been integrated with sensor data to predict crop diseases, soil quality, and 

water needs. Singh et al. [3] explored sustainable agriculture through automation, AI, and IoT, emphasizing the 

role of neural networks and deep learning models in recognizing pests, nutrient deficiencies, and environmental 

stress factors. Similarly, Ruffo et al. [6] reviewed the applications of robotics in agriculture and noted that AI-

powered movement planning enables autonomous navigation, which is crucial for field operations involving 

obstacle detection and path optimization. 

In their review of current robotic limitations, Rahim et al. [5] pointed out challenges such as terrain 

adaptability, energy efficiency, and multi-functionality in existing systems. They proposed that future agricultural 

robots should combine multiple tools into a unified, intelligent unit that can be controlled remotely via mobile or 

cloud platforms. This aligns with the goals of our proposed system, which integrates multiple operations 
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(ploughing, sowing, watering, and soil covering) into a single IoT-enabled robot using an ESP8266 module and 

Blynk application. 

Therefore, this project contributes to the field by proposing a low-cost, Wi-Fi-based multipurpose 

agricultural robot controlled via mobile app. It addresses the pressing need for accessible automation solutions, 

especially in rural regions with limited cellular connectivity or technical infrastructure. 

 

SYSTEM DESIGN 

Block Diagram 

The proposed IoT-based robot system consists of interconnected hardware modules designed to perform core 

farming operations such as ploughing, sowing, watering, and soil covering. The central unit of the system is the 

ESP8266 NodeMCU, which manages communication between input sensors, motor drivers, and a mobile 

application via Wi-Fi. 

 

Block Diagram Components: 

• Power Supply Unit: Powers all electronic components and motors. 

• ESP8266 NodeMCU: Main microcontroller with built-in Wi-Fi module for communication. 

• Motor Driver (L298N or similar): Controls direction and speed of DC motors. 

• DC Motors: Drive the robot's wheels and mechanical farming tools. 

• Sensors: Optional (e.g., soil moisture sensor, obstacle detection sensor). 

• Water Pump: Controlled via relay to irrigate soil. 

• Blynk Mobile App: Acts as user interface to send control commands and receive status updates. 

• Relay Module: Switches high-power components like the water pump. 

 

 
 

System Architecture 

The system architecture is designed to support real-time monitoring and control using IoT principles. It 

combines both hardware and software components to create a multipurpose, remotely controlled robotic system 

for agricultural use. 

 

III. Methodology 
Requirement Analysis 

To address key agricultural challenges, specific tasks were selected for automation using a robotic platform: 

• Ploughing: Breaking and loosening soil for sowing. 

• Sowing: Controlled seed dispensing into the prepared soil. 

• Watering: On-demand irrigation through a mini water pump system. 

• Soil Covering: Post-sowing coverage to ensure proper germination. 

 

Initial user studies and informal feedback from farmers emphasized the need for a multi-functional, 

affordable, and remote-controlled robotic assistant. Their suggestions guided the prioritization of tasks and ease 

of use in rural field conditions. 
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Hardware Design 

Main Components: 

• ESP8266 NodeMCU: Core controller with Wi-Fi for IoT functionality. 

• DC Motors: Drive wheels and tools using motor driver modules. 

• Motor Driver (L298N): Controls bidirectional motion and speed. 

• Mini Water Pump & Relay Module: For irrigation control. 

• Plough, Seed Dispenser, Soil Covering Mechanism: Mechanically attached farming tools. 

• Power Supply: Rechargeable batteries or external power. 

 

Mechanical Setup: 

• A chassis frame holds all components. 

• Farming tools are modular and interchangeable. 

• Wheels driven by motors allow maneuverability in small fields. 

 

Software Development 

Development was done using Arduino IDE, programmed in C/C++. 

 

Code Logic Includes: 

• Motor Control Functions (Forward, Backward, Left, Right). 

• Pump Control Using Digital Output To Relay. 

• Wi-Fi Initialization And Connectivity ToBlynk. 

• Communication With Mobile App Through Virtual Pins. 

 

IV. Testing And Implemetation 
Testing Phases: 

1. Unit Testing: Verified each motor, pump, and communication module independently. 

2. Integration Testing: Ensured combined hardware and software worked together. 

3. Field Testing: Robot was operated in real soil conditions to simulate farming tasks. 

 

Optimization Measures: 

• Reduced response latency by optimizing code. 

• Adjusted motor speed for effective ploughing without stalling. 

• Reinforced chassis for better stability on uneven terrain. 

• Added safety features like stop commands and auto-disconnect on signal loss. 

 

Implementation 

The developed robotic system was tested in both controlled lab conditions and a real-world agricultural 

field environment. 

 

Demonstration and Output: 

• Ploughing: Robot successfully turned the soil in straight lines. 

• Sowing: Seeds were dispensed uniformly using a rotating mechanism. 

• Watering: Triggered remotely via app; uniform irrigation was observed. 

 

V. Results And Discussion 
Observations per Task: 

Task Execution 
Time 

Precision Notes 

Ploughing ~3 mins High Handled light soil well 

Sowing ~1.5 mins Moderate 
Occasional clogging of 

seeds 

Watering ~1 min High Controlled flow via relay 

Soil 
Cluster 

Breaking 
 

~2.5 mins 
 

 

High 
 

 

Good performance with 
rotating tool; aided soil 

aeration 
 

Weed 

Cutting 

 

~2 mins Moderate 
Effective on soft weeds; 
less efficient on denser 
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Comparison with Manual Methods: 

• Time Efficiency: Robot reduced total time by 40–60% for small plots. 

• Labor Saving: Single user operated robot via app versus 2–3 persons manually. 

• Consistency: Better uniformity in sowing and irrigation vs. manual efforts. 

• Success Rate:Overall task success rate: ~90% 

 

Challenges faced: 

• Uneven terrain affected wheel traction. 

• Wi-Fi coverage limitations in rural areas. 

• Seed mechanism needs refinement for larger grain types 

 

VI. Conclusion 
This project successfully demonstrates a multi-functional, IoT-enabled agricultural robot capable of 

performing key farming tasks—ploughing, sowing, and watering—under remote supervision via a mobile app. 

 

Key Achievements: 

• Developed an integrated system using ESP8266, DC motors, and IoT controls. 

• Enabled real-time wireless control and modular task execution. 

• Validated performance through field trials and farmer feedback. 

 

Benefits for Farmers: 

• Reduces physical labor and increases efficiency. 

• Suitable for small to medium-sized farms. 

• Offers cost-effective automation with potential for further enhancements. 

 

Scalability and Future Scope: 

• System can be scaled to include fertilization, crop monitoring via sensors or cameras, and AI-based automation. 

• Use of LoRa/Wi-Fi hybrid systems or solar-powered designs can further improve rural deployment 
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