
          International Journal of Scientific Research in Engineering and Management (IJSREM) 
                            Volume: 09 Issue: 03 | March - 2025                            SJIF Rating: 8.586                                        ISSN: 2582-3930                                                                                              

 

© 2025, IJSREM      | www.ijsrem.com                                        DOI: 10.55041/IJSREM42916                                             |        Page 1 
 

Multitasking Agricultural Robot 

 

1Dr. A. S. Telang (HOD)                             2Rushikesh A. Kharad     3Riya B. Muley           4Shravani G. Raut 

  Department of Electrical Engineering                            5Shravani N. Roundalkar           6Siddhi R. Dharamthok             

                 SGBAU, Amravati                                                               UG Scholar, Electrical Engineering                             

PRPCE & M, Amravati 444602, India                                   PRPCE & M, Amravati 444602, India     

 

Abstract- Agriculture is the backbone of food 

production, yet traditional farming methods remain 

highly labor-intensive, time-consuming, and costly. 

Farmers face challenges such as labor shortages, rising 

operational costs, and inefficient resource utilization, 

which impact productivity and profitability. To overcome 

these limitations, we introduce the Multitasking 

Agricultural Robot (AgriBot)—an automated, solar-

powered solution designed to perform essential farming 

tasks, including plowing, seed sowing, and irrigation. 

AgriBot integrates multiple agricultural functions into a 

single, compact system, eliminating the need for separate 

machines and reducing manual labor. Its automation 

capabilities improve efficiency, ensure precise 

operations, and optimize resource use, leading to better 

soil management and increased crop yields. By leveraging 

mechanically controlled automation, the robot offers a 

cost-effective alternative to traditional farming 

equipment, making it accessible for small and medium-

scale farmers. In addition to enhancing productivity, 

AgriBot contributes to sustainable agriculture by reducing 

water wastage by 30% and minimizing soil disruption, 

promoting better soil health. Its solar-powered operation 

ensures energy efficiency, making it an environmentally 

friendly alternative to fuel-driven machines. The robot’s 

ease of use, affordability, and ability to function in diverse 

farming conditions make it a revolutionary solution for 

modern agriculture. By addressing key challenges in 

farming and offering a practical, automated alternative, 

AgriBot aims to transform traditional agricultural 

practices, making farming more efficient, sustainable, and 

cost-effective. 

I.INTRODUCTION 

Agriculture is the backbone of food production and 

economic stability in many regions, yet traditional 

farming methods remain heavily dependent on 

manual labor, making them inefficient, time-

consuming, and physically demanding. farming 

methods remain heavily dependent on manual labor, 

making them inefficient, time-consuming, and  

 

 

demanding. Manual tasks such as plowing, seed 

sowing, and irrigation require significant human 

effort, leading to high labor expenses and lower 

productivity. Additionally, excessive water usage, 

improper seed distribution, and soil degradation due 

to outdated farming techniques further contribute to 

declining agricultural efficiency. With increasing 

global demand for food and the urgent need for 

sustainable agricultural practices, automation in 

farming has become essential for improving 

productivity, reducing costs, and promoting eco-

friendly cultivation methods. To address these 

challenges, the Multitasking Agricultural Robot 

(AgriBot) has been developed as an innovative, 

automated, and solar-powered solution designed to 

perform multiple farming operations with minimal 

human intervention. Unlike conventional 

agricultural machines that require separate 

equipment for different tasks, AgriBot integrates 

essential farming functions such as plowing, seed 

sowing, and irrigation into a single, compact system. 

This multifunctional approach eliminates the need 

for multiple machines, reducing both capital 

investment and operational costs for farmers. By 

utilizing mechanically controlled automation, 

AgriBot ensures precise execution of farming 

activities, minimizing human errors and maximizing 

productivity. Its intelligent design optimizes seed 

placement and irrigation, reducing seed wastage, 

water consumption, and soil disruption, which 

results in improved crop yields and better soil health. 

One of the most significant advantages of AgriBot is 

its solar-powered operation, which makes it an 

energy-efficient and environmentally friendly 

alternative to conventional fuel-driven farming 

equipment. By reducing dependency on fossil fuels, 

AgriBot contributes to lower carbon emissions and 

sustainable agricultural practices. This aspect is 
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particularly beneficial for regions with unreliable 

electricity supply, as the robot can function 

independently without relying on external power 

sources. Furthermore, AgriBot’s automated and 

user-friendly design makes it an accessible solution 

for small and medium-scale farmers, allowing them 

to enhance efficiency without requiring advanced 

technical knowledge. By integrating automation, 

sustainability, and cost-effectiveness, AgriBot offers 

a transformative solution to the agricultural sector. It 

addresses labor shortages by reducing human 

dependency, lowers operational costs by minimizing 

resource wastage, and enhances productivity by 

improving farming precision. Moreover, its 

adaptability to different farming conditions ensures 

that farmers can achieve higher yields with lower 

investments, ultimately contributing to economic 

stability and food security. As agriculture continues 

to evolve with advancements in technology, AgriBot 

represents a significant step towards modern, 

efficient, and sustainable farming, helping farmers 

overcome traditional limitations and adopt next-

generation agricultural solutions. 

II. METHODOLOGY 

The methodology of this project follows a systematic 

approach to automate various agricultural tasks using 

an embedded system with wireless communication. 

The system is designed to enhance efficiency in 

farming by integrating solar-powered energy, 

microcontrollers, motor drivers, and wireless control 

via a smartphone.The project starts with a solar PV 

module, which serves as the primary energy source. 

It charges a 12V battery, ensuring a continuous 

power supply for the entire system, even in remote 

areas. Since different components require varying 

voltage levels, a buck converter (LM78a55c) steps 

down the voltage from 12V to 5V, making it suitable 

for the microcontroller and other electronic 

components. The core processing unit of the system 

is a NodeMCU ESP8266, which acts as the main 

controller, processing commands received from a 

smartphone through a server. The microcontroller 

is programmed to control different actuators and 

motors responsible for multitasking operations in 

farming.To enable mobility, the system includes two 

L293D motor drivers, which control four DC 

motors connected to wheels. These motors ensure 

smooth movement across the field. Additionally, a 

dedicated motor (Motor 5) is used for digging, 

which is essential for land preparation before sowing 

seeds. For the sowing process, a servo motor is 

integrated into the system to precisely place seeds in 

the soil at the required intervals, reducing seed 

wastage and ensuring uniform growth. Watering is 

managed by an automated irrigation system, 

controlled via a relay module. The relay operates a 

DC water pump, which supplies water to a 

sprinkler system, ensuring proper irrigation without 

manual intervention. The entire system is wirelessly 

monitored and controlled through a smartphone 

interface, providing farmers with real-time control 

over the robot’s operations. This automated farming 

robot streamlines traditional agricultural processes, 

making them more reliable and sustainable. 

III. ALGORITHM 

 Fig.1 Algorithm of Multitasking agricultural robot 
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The algorithm for the automated farming system 

follows a structured process to enhance efficiency 

and reduce manual labor. It begins with powering on 

the system using solar energy, ensuring a sustainable 

and eco-friendly power source. Once the system is 

turned on, it initializes all necessary components, 

including the microcontroller, motor drivers, 

sensors, and actuators, to prepare for operation. The 

system then starts executing farming operations by 

continuously monitoring the status of various tasks. 

It checks the conditions and determines whether 

sowing, plowing, or irrigation is required. If sowing 

is needed, the system activates the seed dispensing 

mechanism to distribute seeds at the desired 

locations. If plowing is necessary, the system 

controls the plowing mechanism to till the soil for 

better aeration and nutrient mixing. For irrigation, 

the system activates the water pump and sprinklers 

to ensure adequate water supply to the crops.Each 

task runs independently based on preset conditions 

and environmental parameters. Once all required 

tasks are completed successfully, the system verifies 

their execution and stops further operations. The 

system remains idle until it is triggered for the next 

cycle, ensuring an automated, energy-efficient, and 

labor-saving farming process. This methodology 

significantly improves productivity while 

minimizing manual effort and resource wastage. 

IV. BLOCK DIAGRAM 

 

 

The block diagram represents an automated farming 

system powered by a solar PV module with a battery 

and buck converter to regulate voltage. The 

NodeMCU ESP8266 microcontroller controls motor 

drivers (L293D) to operate multiple motors for 

movement, digging, and sowing. A relay module 

controls a DC water pump for irrigation via a 

sprinkler system. The system is wirelessly operated 

using a smartphone through a server connection. 

V. WORKING 

The multitasking agricultural robot operates by 

integrating seeding, spraying, and digging 

mechanisms into a single automated system, 

powered by solar energy and controlled wirelessly 

via a smartphone or server. The solar PV module 

supplies power to a 12V battery, which is then 

regulated to 5V by a buck converter (LM7805) to 

ensure stable power for the NodeMCU ESP8266 

microcontroller and other components. The 

ESP8266 microcontroller serves as the central 

processing unit, receiving commands wirelessly 

from a smartphone or server and controlling the 

movement, digging, seeding, and spraying functions. 

The robot's mobility is managed by four DC motors, 

each connected to a wheel, and controlled using 

L293D motor drivers. These motors allow the robot 

to move in different directions based on received 

commands. For digging, a dedicated DC motor 

(Motor 5) is activated, rotating a digging tool that 

loosens the soil before planting. Once the soil is 

prepared, the seeding mechanism is controlled by a 

servo motor, which dispenses seeds into the dug 

holes with precise timing to ensure uniform planting. 

After seeding, the spraying mechanism is triggered, 

using a DC water pump controlled via a relay 

module. This pump draws liquid from a storage tank 

and disperses it through a sprinkler system, ensuring 

even spraying of water, fertilizers, or pesticides. The 

wireless connectivity of the system allows for remote 

monitoring and control through a smartphone 

interface, making the robot an efficient, labour-

saving solution for modern farming. By combining 

multiple agricultural tasks into a single robotic 

platform, this system enhances productivity, reduces 

manual effort, and promotes sustainable farming 

Fig.2: Block Diagram of Multitasking 

Agricultural Robot 
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practices. digging does not have motor it is fixed 

update accordingly. 

VI. IMPLEMENTATION STEPS 

Step 1: Component Selection and Procurement 

Gather all the required components: Water Pump – 

For spraying water, Solar Panel – For powering the 

system, 18650 Battery – For energy storage, Gear 

Motor – For digging and seed sowing mechanism, 

ESP8266 – For Wi-Fi communication and robot 

control, L298N Motor Driver – For controlling 

motors, Bo Motor – For movement and navigation, 

Power Supply (12V – 2A) – For additional power if 

required, Connecting Wires – For interconnections 

between components. 

Step 2: Power Management System Setup 

Solar Panel Integration: Connect the solar panel to 

the 18650 batteries through a solar charge controller 

to ensure proper charging. The output of the battery 

should be connected to a voltage regulator (if 

required) to provide a stable 5V and 12V supply for 

different components.  

Power Distribution: 5V output → ESP8266, L298N 

motor driver, Wi-Fi module, 12V output → Gear 

motor, Bo motor, and Water pump. 

Step 3: Motor Driver and Motion Control Setup 

L298N Motor Driver Connection: Connect the Bo 

Motors (for movement) to the L298N motor driver. 

Connect the Gear Motor (for digging and seed 

sowing) to another channel of the L298N driver. 

Power the motor driver with 12V from the battery. 

Control the direction and speed of the motors using 

the ESP8266 GPIO pins. 

Bo Motors for Navigation: Left and right motors will 

be controlled independently for forward, backward, 

left, and right movement. 

Step 4: Wi-Fi Communication Setup 

ESP8266 Configuration: Install firmware and upload 

a Wi-Fi communication program to the ESP8266 

using the Arduino IDE. The ESP8266 will receive 

commands via Wi-Fi and control motor movement 

accordingly. Use a mobile app or Wi-Fi module (HC-

05/HC-06) to send movement commands. 

Step 5: Implementing Seed Sowing Mechanism 

Attach a seed container with a small rotating motor 

at the bottom. When the robot moves forward, the 

gear motor rotates, allowing seeds to drop at regular 

intervals. The ESP8266 will control when to activate 

the seed dispenser motor. 

Step 6: Implementing Digging Mechanism 

Attach a digging blade to the back of the robot. A 

servo motor or gear motor will lower and raise the 

digging blade. The ESP8266 will control this 

mechanism based on user input from the Wi-Fi app. 

Step 7: Implementing Water Spraying System 

Connect the water pump to a small water tank 

mounted on the robot. The pump motor is controlled 

via the ESP8266 to spray water when needed. A relay 

module can be used to control the ON/OFF operation 

of the pump. 

Step 8: Programming and Testing 

Develop a code for ESP8266 to control: Motor 

movement, Seed dispenser, Digging mechanism, 

Water pump, Wi-Fi communication. Upload the 

code to ESP8266 and test each function separately. 

Use a mobile app to send Wi-Fi commands and 

verify responses. 

Step 9: Final Assembly and Field Testing 

Mount all components on a strong chassis. Secure 

motors, digging blades, and seed dispensers in their 

designated places. Test the robot's movement, seed 

sowing, digging, and water spraying in a farm 

environment. 

VII. SCOPE OF FUTURE WORK 

1. Integration with AI and Machine Learning:  
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 Future versions of the robot can be equipped 

with AI to analyse soil conditions and 

optimize seed sowing and digging 

techniques.  

2. Autonomous Navigation System:  

• Implementing GPS and AI-based 

navigation will allow the robot to operate 

without manual Wi-Fi control, making it 

fully autonomous.  

3. Multi-Crop Adaptability: 

• The robot can be upgraded to adjust seed-

sowing techniques and digging depth based 

on different crop requirements.  

4. Automated Fertilizer and Pesticide 

Spraying: 

 • The system can be enhanced to detect pest 

infestations and automatically spray 

pesticides only when necessary, reducing 

chemical wastage.  

5. Real-Time Data Collection and Cloud 

Integration: 

• Sensors can be added to collect and transmit 

real-time soil health data to a cloud-based 

platform for better farm management.  

6. Weather Adaptability: 

• The robot can be integrated with weather 

forecasting systems to adjust its operations 

based on expected rainfall, temperature, and 

humidity.  

7. Wireless Charging for Continuous 

Operation: 

• Instead of relying solely on solar power, 

wireless charging stations can be installed in 

farms to ensure uninterrupted operation 

during nighttime or cloudy days.  

8. Expandable Attachments for Multiple 

Farming Tasks: 

 • The robot can be designed to support 

interchangeable tools, allowing it to perform 

additional tasks such as harvesting, weed 

removal, and soil levelling.  

9. Interchangeable seeding funnels: 

 • Future versions of Agrobot can include 

interchangeable seeding fennels to 

accommodate different seed sizes, improving 

versatility and precision in planting various 

crops. 

VIII. RESULT 

 The results of the automated farming system 

highlight its efficiency in reducing manual labor, 

increasing precision, and optimizing resource 

utilization. The system successfully integrates 

various agricultural functions, such as sowing, 

plowing, and irrigation, into a single multitasking 

robotic platform. By utilizing solar power, it ensures 

energy efficiency and environmental sustainability, 

making it a viable solution for modern farming. 

Through microcontroller-based automation, the 

project minimizes errors in seed placement and water 

distribution, leading to better crop growth and higher 

yield potential. The use of motorized mechanisms for 

digging, sowing, and irrigation ensures that each task 

is carried out with accuracy and consistency. 

Additionally, the ability to remotely control and 

monitor the system using a smartphone or server 

connection adds convenience and flexibility for 

farmers, reducing the need for constant physical 

supervision. Comparing this automated approach 

with traditional labor-intensive farming, the system 

significantly lowers operational costs and time, 

making agricultural processes more streamlined and 

productive. Water conservation is also enhanced 
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through controlled irrigation, preventing wastage. 

The results demonstrate that this technology-driven 

farming method has the potential to improve 

agricultural efficiency, reduce dependency on human 

labor, and contribute to sustainable farming 

practices. With further enhancements, such as AI-

based decision-making and additional automation 

features, the system can be further optimized to meet 

the evolving needs of modern agriculture. 

 

Fig 3. Multitasking Agricultural Robot Model 

IX. CONCLUSION 

 The project "Multipurpose Agricultural 

Robot" aims to conduct various farming tasks such 

as ploughing, seeding, and sprinkling, thus 

eliminating the need for traditional energy sources 

like electricity. This makes the robot 

environmentally friendly and cost-efficient. The 

robot gathers and analyses Steering Operations, 

Ploughing Operations, Seed Sowing Operations, and 

Water Spraying Operations using real-time data. 

This technology holds promise in addressing key 

challenges in agriculture, including labour shortages 

and sustainability concerns, while meeting the 

increasing demand for food production. Precision 

farming techniques, facilitated by sensors and data 

analytics, enable farmers to optimize crop production 

by adjusting irrigation, fertilization, and pest control 

strategies in real time. This technology aids farmers 

in the early detection of crop issues like pests and 

diseases, reducing water usage and fertilizer wastage 

for more sustainable farming practices. Overall, the 

robot has the potential to revolutionize agriculture by 

enhancing crop monitoring, reducing environmental 

impact, and improving overall efficiency and cost-

effectiveness for farmers globally. 
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