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Abstract -This paper presents the design and implementation
of Agri-Bot, an autonomous multifunctional agricultural robot
aimed at addressing key challenges in modern farming. Agri-
Bot integrates IoT technology with robotic systems to perform
essential tasks such as seed sowing, soil moisture monitoring,
pesticide/water spraying, and grass cutting. The robot utilizes
Node MCU for real-time data processing and remote control
via a mobile application (Blynk), enabling precision
agriculture. Field tests demonstrated a 50% reduction in seed
sowing time, efficient resource management, and improved
labor productivity. The system’s modular design, cost-
effectiveness, and sustainability features make it a viable
solution for small-scale farmers. This work contributes to the
growing field of agricultural robotics by offering a scalable,
data-driven approach to automate labor intensive tasks.

Key Words: Agricultural robotics, IoT, precision farming,
autonomous systems, sustainable agriculture

1. INTRODUCTION

Agriculture remains a cornerstone of the Indian economy,
employing over 42% of the workforce and sustaining millions
of lives. With the increasing global population and a projected
rise in food demand, innovative agricultural practices are
essential to ensure food security and sustainability. This project
investigates the design and development of a multifunctional
autonomous agricultural robot, Agri-Bot, aimed at improving
farming efficiency through the execution of essential tasks such
as seed sowing, grass cutting, water spraying, and soil moisture
monitoring. Unlike traditional large tractors that necessitate
human intervention, these autonomous robots are engineered to
operate continuously under various weather conditions, thereby
enhancing productivity and reducing labor dependency. The
integration of Internet of Things (IoT) technologies, specifically
utilizing Node MCU and mobile application control, allows
users to remotely manage the robot’s operations, promoting
precision and efficiency in farming tasks.

The primary motivation behind this paper is to address the
challenges faced by traditional farming practices, such as labor
shortages, inefficiencies of manual labor, environmental impact,
and rising input costs. By developing an autonomous
agricultural robot, we aim to provide a cost-effective,
sustainable, and efficient solution for farmers, enabling them to
automate labor-intensive tasks and improve overall
productivity.

In previous research, several studies have highlighted the
potential of robotics in agriculture:

1. Multi-Purpose Agricultural Robot - Nitin P V et al. (2016)
discuss the design and development of a multifunctional
robot capable of performing various tasks, such as soil
digging, seed sowing, and pesticide spraying.

2. Seed Sowing Robot - Abdul Rahman et al. (2017) emphasize
the evolution of agricultural techniques post the "Green
Revolution" and highlight how robotics can optimize
operations like seed sowing.

Advancements in Agricultural Robotics - Jha, R., &
Prasad, A. (2018) provide a comprehensive review of
the advancements in agricultural robotics, focusing on
automation, precision agriculture, and machine learning
integration.

These  studies  collectively  underscore  the

transformative potential of robotics in agriculture, paving

the way for more efficient and sustainable practices.

2. PROBLEM STATEMENT

The primary aim of this paper is to design and develop an
autonomous agricultural robot capable of performing essential
farming functions such as seed sowing, pesticide spraying, and
soil moisture monitoring. The reliance on traditional farming
practices, which often depend on manual labor and conventional
machinery, poses significant challenges that the agricultural
sector must overcome. Robots can perform tasks like planting
seeds, spraying pesticides, and checking soil moisture
automatically. This reduces the time and effort farmers need to
spend on these tasks, making farming more efficient. A farming
robot should:

Plant seeds at the right depth and spacing.
Spray water and pesticides when needed.
Check soil moisture and send data to farmers.

Move around the field without human help.

Be controlled remotely using a phone or computer.

3. DESIGN CONSIDERATIONS

The design of the multifunctional agricultural robot
encompasses several integrated components, each playing a
critical role in the robot's overall functionality:

Node MCU: This microcontroller serves as the central
processing unit, facilitating IoT connectivity for remote
operation. It gathers and processes data from sensors and
actuators, enabling real-time decision-making.

Motor Driver (1.293D): The L293D IC controls the direction
and speed of the robot's movement and the operation of other
mechanical components. Its robust design ensures smooth and
reliable motion control, essential for navigating complex
agricultural terrains.

Servo Motor (MG995): This high-torque servo motor controls
the seed sowing and spraying mechanisms with precision. Its
ability to deliver significant torque and operate within a

© 2026, IJSREM | https://ijsrem.com

| Page 1


https://ijsrem.com/

W Volume: 10 Issue: 05 | May - 2026

ISSN: 2582-3930

SJIF Rating: 8.659

specified voltage range makes it ideal for agricultural
applications.

Soil Moisture Sensor: Utilizing capacitive sensing technology,
this sensor continuously monitors soil moisture levels and
transmits data to the Node MCU. It plays a crucial role in
optimizing irrigation schedules, promoting efficient water
usage.

Seed Sowing Mechanism: This component is designed to
create planting holes at crop-specific depths, deposit seeds, and
cover them with soil to ensure optimal conditions for
germination. The mechanism can be tailored to accommodate
various seed types.

Pesticide/Water Spraying System: This automated system
utilizes data from the soil moisture sensor to irrigate the soil and
apply pesticides as needed, thus minimizing manual labor and
improving resource management.

4. DESIGN OF PROTOTYPE

The block diagram illustrates the interconnections
among the various components of the agricultural robot. It
includes:

Node MCU: Acts as the brain, interfacing with sensors and
controlling actuators.

Sensors: Soil moisture sensor feeds data to the Node MCU for
processing.

Motor Driver: Controls the movement and operations of
mechanical components.

Power Supply: Ensures a steady flow of energy to all
components.

User Interface: Blynk mobile app for real-time monitoring and
control.

Power
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Fig 1 Block Diagram

The mechanical design focuses on creating a robust,
lightweight structure for the robot, allowing for effective
mobility and functionality:

Chassis: The robot's chassis is designed using lightweight
materials (such as aluminum or high-strength plastic) for
durability and ease of movement. As we progressed while
making the project we observed the chasis is unstable due to
the six leg configuration so we have decided to go with the 4
leg chasis. So the robot can easily go through the farm soil
without any problem.

Mobility: Equipped with all-terrain wheels, the robot can
navigate various soil types and obstacles.

Digging Mechanism: This consists of a set of rotating
blades or tines that dig into the soil, creating furrows for
seed placement.

The electrical design includes:
Circuit Diagrams: Detailed schematics showing

connections between the Node MCU, sensors, motors,
and power supply.

Component Specifications: Each electronic component
is selected based on its operational requirements, ensuring
compatibility and efficiency throughout the robot's
design.
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Fig.2 Electrical Circuit

5. OPERATIONAL WORKFLOW

= Soil Moisture Assessment: The soil moisture sensor
periodically checks moisture levels and relays this
data to the Node MCU.

= User Interaction: Farmers can monitor soil
conditions and control the robot via a mobile
application (Blynk).

= Seed Sowing Process: The robot utilizes its digging
mechanism to create holes, deposits seeds, and
covers them with soil.

= Mobility Control: Users can navigate the robot
through joystick controls on the Blynk app.

= [oT Integration: The integration of IoT technology
through the Node MCU enables remote monitoring
and control of the agricultural robot. This real-time
connectivity enhances user experience by providing
immediate access to data regarding soil conditions,
operational status, and manual control options,
thereby allowing for timely interventions.

6. RESULTS
The Agri-Bot project has been successfully implemented, and

the following results were observed during testing:

a. Seed Sowing: The robot efficiently created planting
holes at the desired depth and spacing. Seeds were
deposited accurately, and the soil was properly
covered after sowing. The seed sowing mechanism
worked seamlessly, reducing the time required for
manual sowing by 50%.

b. Soil Moisture Monitoring: The soil moisture sensor
provided accurate and real-time data on soil
conditions. The robot automatically initiated
irrigation when the soil moisture level dropped below
the threshold, ensuring optimal water usage.
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c. Pesticide/Water Spraying: The spraying system
effectively distributed water and pesticides evenly
across the field. The system responded to real-time
data from the soil moisture sensor, ensuring that crops
received the necessary nutrients and protection.

d. Mobility and Control: The robot demonstrated
excellent mobility, navigating through various
terrains with ease. The Blynk mobile app allowed for
smooth and intuitive control of the robot’s
movements and operations.

e. loT Integration: The Node MCU successfully
facilitated IoT connectivity, enabling real-time
monitoring and control of the robot. Farmers were
able to access soil moisture data and control the robot
remotely, enhancing convenience and efficiency.

7. CONCLUSION

The anticipated outcomes of implementing this multifunctional
agricultural robot include:
Increased Efficiency: By automating labor-intensive

tasks, the robot enhances the speed and accuracy of
agricultural operations, leading to higher productivity
levels.

Labor Reduction: Automation reduces the reliance on
manual labor, addressing labor shortages and freeing up
farmers to focus on strategic decision-making.

Cost Savings: The robot offers a cost-effective solution
for farmers by minimizing the need for expensive
machinery and labor, ultimately improving profit
margins.

Sustainability: The use of renewable energy sources
(such as solar power) and battery systems contributes to
environmentally friendly farming practices, reducing the
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carbon footprint associated with traditional agricultural
methods.

Data-Driven Farming: The

integration of IoT

technology allows farmers to make informed decisions

based on real-time data, improving resource allocation
and management
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