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Abstract: The agricultural industry is undergoing a transformation to address the growing demands of 

population and climate change. Traditional manual methods are being replaced by automated solutions to 

improve efficiency and reduce labor. This project presents a multipurpose agricultural robot that can be 

controlled via a smartphone, allowing farmers to perform tasks such as plowing, seed sowing, water spraying, 

and monitoring temperature and humidity. By integrating wireless communication technologies like 

Bluetooth or Wi-Fi, the system enables remote operation and data collection from the field.The robot uses 

microcontrollers and sensors to respond to commands from the mobile app, streamlining operations and 

enhancing productivity. Designed for small to medium farms, the system is both affordable and user-friendly. 

It supports sustainable agriculture by using resources efficiently, such as targeted water and pesticide 

application, and can be powered by solar or battery sources for          eco-friendliness. Real-time sensing of 

soil moisture, temperature, and obstacles enhances decision-making.The robot’s smartphone interface ensures 

ease of use even for farmers with minimal technical skills. Its modular design allows customization based on 

different crops and farm sizes. By consolidating multiple functions into one platform, it reduces the need for 

various machines, cutting costs. Additionally, it protects users from direct exposure to chemicals during 

spraying operations. This smart system promotes digital literacy among farmers and lays the groundwork for 

future integration of AI and cloud-based monitoring. Overall, it exemplifies how technology can make 

farming more intelligent, accessible, and sustainable. 

Index Terms - Automation in farming, wireless communication, sensor-based farming, sustainable 

agriculture, remote monitoring.  

I. INTRODUCTION  

Agriculture plays a crucial role in ensuring food supply and economic stability, particularly in rural-based 

economies. However, modern farming faces significant challenges such as labor shortages, rising costs, and 

inefficient traditional practices.In this project these robots can perform multiple tasks like plowing, sowing, 

watering, and spraying pesticides through a compact, automated system. Controlled via a mobile application, 

they enable farmers to operate the robot remotely with ease, requiring minimal technical expertise. The system 

is equipped with sensors, microcontrollers, and wireless modules that help collect field data and carry out 

precise operations. It is powered by batteries or solar energy, making it suitable for off-grid and 

environmentally conscious farming. The robot improves resource management by reducing wastage and 

increasing the accuracy of input applications. Its smartphone interface makes it accessible to small-scale 

farmers, even in remote areas with limited infrastructure. Overall, this smart farming solution supports 

productivity, sustainability, and digital empowerment in agriculture. 
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II. MOTIVATION 

 

The motivation behind developing a multipurpose smart agricultural robot controlled by a smartphone stems 

from the growing need to modernize traditional farming practices. With rising labor shortages, increasing input 

costs, and the demand for higher crop productivity, farmers are under pressure to adopt efficient and cost-

effective methods. Many small and medium-scale farmers lack access to advanced machinery and skilled labor, 

especially in remote areas. This creates an opportunity to introduce affordable, easy-to-use robotic systems that 

can automate routine tasks like plowing, sowing, irrigation, and pesticide spraying. By integrating smartphone 

control, the system becomes accessible even to those with limited technical skills, promoting ease of operation 

and flexibility. The use of sensors and wireless communication allows real-time monitoring and precise action, 

reducing resource wastage and improving crop management. Additionally, the robot's compatibility with solar 

or battery power supports sustainable and eco-friendly agriculture. Ultimately, this innovation aims to empower 

farmers with smart tools that enhance productivity, reduce manual effort, and support the transition to digital 

and precision farming. 

 

 

III. OBJECTIVES 

 

 The agribot performs four operations, thereby enhancing production efficiency and reducing time 

expenditure.  

 Completes a significant amount of work in a shorter time frame.  

 Farmers can operate this robot remotely from one location, allowing for easy control. 

 Reduces human effort in the agricultural field through the use of small robots. 

 

IV. PROBLEM STATEMENT 

 

Current farming methods are labor-intensive, inefficient, and wasteful, with tasks like ploughing, sowing, and 

irrigation relying heavily on manual effort. Labor shortages, inconsistent results, and excessive water usage 

further hinder productivity, demanding a smarter, automated solution. Small and medium-scale farmers 

struggle with the high cost of agricultural machinery, dependence on manual labor, and inefficient resource 

management. Traditional equipment often lacks versatility, forcing farmers to use multiple tools for tasks like 

ploughing, seeding, and irrigation, increasing operational complexity and expenses. Rising labor costs, 

inefficient farming practices, and water wastage demand an automated solution for precision agriculture. 

 

V.PROPOSED SYSTEM  

 

                                      

 

 Fig 1: Smart agriculture robot block diagram 
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The proposed system aims to design and develop a multipurpose smart agricultural robot capable of 

performing essential farming activities, all operated remotely using a smartphone. The robot is built as a 

mobile unit with an embedded microcontroller at its core, which acts as the brain of the system. This 

microcontroller controls various actuators such as motors for movement, a seed dispensing mechanism, water 

pumps, and pesticide sprayers. The robot is capable of plowing, sowing seeds, spraying water and pesticides, 

and measuring environmental parameters like temperature and humidity through onboard sensors. 

To enable user interaction, the robot is equipped with wireless communication modules such as Bluetooth, 

Wi-Fi, or GSM, depending on the range and connectivity requirements. A dedicated mobile application is 

developed to serve as the user interface. Through this app, farmers can send instructions, receive real-time 

updates, and monitor field operations without the need for physical presence. The robot responds to commands 

promptly, ensuring accurate execution of tasks, and it also logs data to help farmers track field conditions over 

time. 

Power is supplied through rechargeable batteries or integrated solar panels, making the system suitable for 

areas with limited access to electricity. The structure is compact and lightweight, allowing it to navigate 

between narrow rows and small fields where traditional tractors or large equipment cannot operate efficiently. 

Moreover, the system is designed to be modular and scalable, enabling additional tools or sensors to be 

attached based on crop requirements or specific field conditions. 

By integrating real-time sensing and automated control, the robot helps in reducing wastage of water, 

fertilizers, and pesticides, promoting more sustainable farming practices. The data gathered from the field can 

be used to optimize future agricultural decisions, enhancing yield and resource management. The robot's 

smartphone-based control makes it highly accessible, especially for farmers with limited technical experience, 

and promotes the adoption 

 

VI. METHODOLOGY 

 

 Design and Structure Development: 
The robot is designed with a lightweight chassis and four-wheel drive to ensure easy navigation on rough 

farm terrain. Separate compartments are included for spraying, sowing, and other tasks 

 Component Integration: 
Essential components like microcontrollers, motors, sensors, and Bluetooth modules are integrated to 

perform multiple agricultural functions. A rechargeable battery powers all electronic parts. 

 Communication System: 
Bluetooth connectivity enables wireless control of the robot using a smartphone. Commands are sent 

from the app and received by the microcontroller for execution. 

 Software Implementation: 
The robot is programmed using Arduino IDE, while the smartphone app is developed using platforms 

like MIT App Inventor. The app interface allows the user to control movements and tasks with buttons. 

 Task Execution Mechanism: 
Each task—like sowing or spraying—is driven by separate motor-based systems. Sensors monitor soil 

conditions and activate tools as needed. 

VII. SYSTEM  REQUIREMENTS 

Hardware Requirements 

 Battery Pack (12V Rechargeable or Li-ion):Powers the entire system including the controller, motors, 

and sensors. 

 Microcontroller (Arduino nano):Acts as the central control unit, processing commands from the 

smartphone and controlling all connected components. 

 Bluetooth Module (HC-05):Enables wireless communication between the smartphone and the robot for 

remote control. 

 Motor Driver (L298N):Controls the direction and speed of the DC motors based on signals from the 

microcontroller. 
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 DC Geared Motors (12V):Provide mobility to the robot by rotating the wheels with sufficient torque for 

uneven farm surfaces. 

 DHT Sensor:Measures temperature and humidity levels in the environment to help monitor crop-friendly 

conditions. 

 Relay Module:Acts as an electronic switch to control high-power devices like pumps or lights from the 

microcontroller safely. 

 Voltage Regulator (Pinomap): 
Converts 12V input to a steady 5V output, used to power 5V components like sensors and controllers 

safely. 

  

Software Requirements 

 Arduino IDE:Used to write, compile, and upload the control code to the microcontroller for handling 

robot operations. 

 Embedded C Programming Language:Provides the logic for sensor reading, motor control, and 

Bluetooth communication in the Arduino environment. 

 Mobile Operating System (Android):Supports the functioning of the custom-built app used to control 

the robot through Bluetooth. 

 

VIII. SYSTEM  IMPLEMENTATION 

 

The implementation of the multipurpose smart agricultural robot involves the integration of hardware and 

software systems to perform essential farm operations. The robot is equipped with an Arduino-based 

microcontroller, which acts as the central unit for receiving commands and controlling peripherals. Bluetooth 

communication is established through the HC-05 module, which connects the robot to an Android smartphone 

application. The app is developed , allowing users to control the robot's movement and activate specific 

functions like sowing, spraying, and soil monitoring. The robot uses geared DC motors for movement, 

controlled via an L298N motor driver. A seed dispensing unit, operated by a servo motor, releases seeds at 

set intervals. For pesticide spraying, a water pump is connected to a relay module, allowing on/off control 

through smartphone commands. The soil moisture sensor collects data from the field and sends readings to 

the controller, which can be displayed on the app or used to trigger irrigation automatically. Additionally, a 

DHT sensor monitors environmental temperature and humidity. Power is supplied through a rechargeable 

12V battery, and voltage is stepped down to 5V using a 7805 voltage regulator or buck converter to support 

low-voltage components. The software program written in Embedded C runs on the Arduino and listens for 

Bluetooth signals, translating them into motor and actuator actions. The entire system is mounted on a stable 

chassis designed to move across farm fields. The implementation ensures modularity, allowing future 

upgrades such as camera integration or automation through IoT. Overall, the robot functions as a mobile 

multipurpose tool, making agricultural tasks easier, faster, and more precise. 
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XI. RESULTS AND DISCUSSION 

 

 
 

 

 

 

 

 

    
 

 

 

 

The multipurpose smart agriculture robot, meticulously controlled via a dedicated smartphone application, 

underwent comprehensive field testing, yielding significant results across its various functionalities. In terms 

of precision planting, the robot consistently achieved an average planting depth and maintained a seed spacing 

Fig 2: Top view of the system  
 

 

Fig 3: Features in bluetooth controller Fig 4: Operations  in bluetooth controller 
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deviation from preprogrammed parameters, largely due to an optimized seed dispensing mechanism integrated 

with RTK-GPS. The targeted irrigation module demonstrated a remarkable efficiency in delivering water 

directly to the root zone, effectively minimizing wastage by leveraging real-time soil moisture data accessible 

through the smartphone app for precise, on-demand water delivery. For autonomous weeding, the vision-

based system successfully removed broadleaf weeds with efficiency, while critically maintaining a low crop 

damage rate of less than . The robot's environmental monitoring capabilities proved robust, consistently 

collecting and transmitting real-time data on soil moisture, temperature, humidity, and light intensity to the 

smartphone application, with a rapid refresh rate of seconds, providing up-to-the-minute field insights. 

Furthermore, the robot exhibited reliable power performance with an average battery life of hours during 

continuous operation. Finally, the smartphone control responsiveness was exceptionally fluid, with command 

input latency consistently below some second, ensuring intuitive and immediate execution of commands, and 

the user interface was found to be highly intuitive, facilitating effective operation even for users with minimal 

technical expertise. 

     The results demonstrate the significant potential of a smartphone-controlled multipurpose smart agriculture 

robot in enhancing agricultural productivity and sustainability. The high precision achieved in planting 

directly contributes to optimized resource utilization and potentially higher crop yields by ensuring uniform 

growth and reduced seed waste. The ability to fine-tune planting parameters via the smartphone app provides 

unprecedented flexibility, adapting to diverse crop requirements and field conditions.The targeted irrigation 

system addresses the critical issue of water scarcity in agriculture. By delivering water precisely where and 

when needed, based on real-time soil moisture data accessible through the smartphone, the system 

significantly reduces water consumption compared to conventional irrigation methods. This not only 

conserves a vital resource but also mitigates the risk of water logging or drought stress, both detrimental to 

crop health. The seamless integration of sensor data with the smartphone interface empowers farmers with 

data-driven insights, moving away from subjective irrigation practices.While the autonomous weeding system 

showed promising efficiency, the observed crop damage rate, though minimal, highlights an area for further 

refinement. Future iterations could explore more advanced machine learning algorithms for improved weed-

crop differentiation or integrate alternative weeding mechanisms to further minimize collateral damage.The 

environmental monitoring capabilities offer a holistic view of field conditions, enabling proactive 

management strategies. The rapid data refresh rate ensures that farmers have up-to-date information, crucial 

for timely responses to environmental changes. The user-friendly smartphone interface democratizes access 

to sophisticated agricultural technology, allowing a broader range of farmers, regardless of their technical 

proficiency, to leverage the benefits of precision agriculture. The robust battery life further enhances the 

robot's practical applicability for extended field operations.The responsiveness of the smartphone control is a 

key strength, providing an intuitive and seamless user experience. This ease of control, combined with the 

robot's versatility, positions it as a valuable tool for small to medium-scale farms looking to adopt smart 

farming practices without requiring extensive training or specialized technical skills. The ability to manage 

multiple agricultural tasks with a single, easily controllable device offers a compelling solution for optimizing 

labor, reducing operational costs, and promoting environmentally responsible farming. Future work could 

focus on integrating predictive analytics into the smartphone application, leveraging the collected 

environmental data to offer recommendations for optimal planting times, fertilization schedules, and pest 

control strategies. 

 

X. MERITS    

   

 Remote Operation – The robot can be controlled from a distance using a smartphone, reducing the need 

for manual labor in the field. 

 Real-Time Monitoring – Live camera and sensor data allow farmers to assess field conditions instantly. 

 Multifunctionality – It performs various tasks like soil sensing, monitoring, and spraying, improving 

overall farm efficiency. 

  User-Friendly Interface – The smartphone app provides an intuitive and easy-to-use platform for 

operating the robot. 

 Reduces Physical Strain – Farmers can manage tasks without physical presence, lowering the risk of 

fatigue and injuries. 

 Cost-Effective Over Time – Although the initial setup may involve investment, it reduces long-term 

labor and operational costs. 

 Data-Driven Decisions – Sensors collect real-time data that help in making better irrigation and crop 

care decisions.                                                                                                                                            
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XI. DEMERITS 

 Limited Range – The robot’s connectivity is restricted to the Wi-Fi or Bluetooth range of the smartphone. 

 Power Dependency – Frequent recharging is needed due to limited battery life. 

 Weather Sensitivity – Components like the camera and sensors may not function well in heavy rain or 

extreme heat. 

 Initial Cost – The setup cost may be high for small-scale or resource-limited farmers. 

 Technical Skills Required – Users need basic knowledge of smartphone apps and electronic systems for 

operation. 

 Field Obstacles – The robot may struggle in uneven or cluttered terrains without advanced navigation 

systems. 

 Maintenance Needs – Regular maintenance is required to keep the robot functional over time.  

XII. CONCLUSION 

The successful implementation of such a robot would usher in an era of precision agriculture, allowing farmers 

to monitor and manage their fields with unprecedented accuracy. Features like automated planting, precise 

irrigation, targeted pest control, and efficient harvesting, all orchestrated through a user-friendly smartphone 

interface, can lead to substantial increases in crop yield and quality. Moreover, by minimizing human 

intervention in repetitive and strenuous tasks, the robot contributes to improved working conditions and 

reduced operational costs. The real-time data collection and analysis capabilities further empower farmers 

with actionable insights, enabling informed decision-making and proactive problem-solving. 

Ultimately, the smart agriculture robot stands as a testament to how technology can be harnessed to 

cultivate a more sustainable and productive agricultural future. Its adaptability, cost-effectiveness, and user-

centric design make it a viable and attractive solution for farms of all scales, from smallholdings to large 

commercial operations. By embracing such intelligent automation, we can pave the way for a resilient and 

thriving agricultural sector, capable of meeting the escalating global demand for food while simultaneously 

preserving our planet's precious resources. 

 

XIII. REFERENCES 

[1] M. Thiyagarajan, R. Venkatesh, R. Parthasarathy, “Design and Development of a Multipurpose 

Agricultural Robot Controlled via Smartphone,” International Journal of Scientific & Technology Research, 

vol. 9, no. 4, pp. 707–710, 2020. 

[2] A. A. Shinde and P. R. Baviskar, “Design and Implementation of Smart Farming Robot Using Android 

Application,” 2021 International Conference on Emerging Smart Computing and Informatics (ESCI), Pune, 

India, 2021, pp. 262–265. 

[3] M. S. Bendre, P. A. Harale, A. S. Bhosale and R. B. Wagh, “IoT Based Multipurpose Agricultural Robot,” 

International Journal of Research in Engineering, Science and Management, vol. 4, no. 3, pp. 362–364, 2021. 

[4] S. S. More, S. V. Kale, A. A. Jadhav and A. V. Jadhav, “Smartphone Controlled Robot for Spraying 

Pesticides and Fertilizers,” 2020 2nd International Conference on Innovative Mechanisms for Industry 

Applications (ICIMIA), Bengaluru, India, 2020. 

[5] J. Sonawane and V. Thorat, “Multipurpose Agricultural Robot for Smart Farming,” 2020 International 

Journal of Advance Research and Innovative Ideas in Education, vol. 6, no. 2, pp. 1239–1244. 

http://www.ijcrt.org/


www.ijcrt.org                                                         © 2025 IJCRT | Volume 13, Issue 6 June 2025 | ISSN: 2320-2882 

IJCRT2506403 International Journal of Creative Research Thoughts (IJCRT) www.ijcrt.org d506 
 

[6] B. Gowtham, A. D. Sushmitha and A. B. Supriya, “Smart Agriculture Robot Using Arduino and Android 

Application,” International Research Journal of Engineering and Technology (IRJET), vol. 7, no. 6, pp. 435–

438, 2020. 

[7] R. G. Balaji and D. S. Manikandan, “Automated Multipurpose Agricultural Robot Using Bluetooth,” 

International Journal of Engineering Applied Sciences and Technology, vol. 5, no. 2, pp. 89–93, 2020. 

[8] K. R. Sanjeev and G. G. Manjunath, “Smart Agriculture Monitoring System Using IoT and Smartphone,” 

2019 3rd International Conference on Trends in Electronics and Informatics (ICOEI), Tirunelveli, India, 2019. 

[9] A. Rahaman, M. S. Islam, and M. M. Rahman, “Development of Smartphone Based Remote Controlled 

Multipurpose Agricultural Robot,” 2020 11th International Conference on Electrical and Computer 

Engineering (ICECE), Dhaka, Bangladesh, 2020. 

[10] D. R. Desai, H. S. Gawali, S. M. Deshmukh, “Design of Multipurpose Agriculture Robot Using IoT and 

Android Technology,” International Journal of Innovative Research in Science, Engineering and Technology, 

vol. 9, no. 5, pp. 4326–4332, 2020. 

 

 

 

http://www.ijcrt.org/

