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Abstract -Agriculture plays a pivotal role in the economy,
and the integration of new technologies is essential for
improving farming efficiency. Traditional seed sowing
methods are labor-intensive, time-consuming, and often fail to
ensure uniform seed placement in the soil. To address these
challenges, this project aims to design and develop an
automatic seed sowing machine with wireless IoT-based
control. The system incorporates a seed hopper, sowing
mechanism, and motorized movement, all of which can be
remotely operated. It automates seed placement, regulates seed
rate, and ensures proper soil covering to achieve even seed
distribution, save time, and minimize human effort. The
wireless IoT control allows farmers to monitor and adjust the
system in real-time, providing enhanced flexibility. This
machine offers precise seed placement at uniform distances,
reduces seed wastage, improves accuracy, and lowers labor
costs. By adopting this technology, farming becomes more
efficient, cost-effective, and aligned with modern precision
agriculture practices.
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1. INTRODUCTION

Agriculture remains a fundamental contributor to
economic development and food security, particularly in
agrarian economies. However, conventional farming practices
still rely heavily on manual operations, which are often
inefficient, time-consuming, and dependent on skilled labor
availability. Among these practices, traditional seed sowing
methods lack precision in seed placement and spacing, leading
to uneven crop growth, excessive seed usage, and reduced
agricultural productivity.

Recent advancements in automation and digital
technologies have opened new opportunities for enhancing
farming operations. Mechanized seed sowing systems have
been introduced to reduce human effort and improve
operational efficiency, yet many existing solutions are limited
by fixed operational parameters and lack real-time adaptability.
As modern agriculture moves toward precision farming, there is
a growing need for intelligent systems capable of ensuring
accurate seed distribution while allowing farmers to monitor
and control the process remotely.

The integration of the Internet of Things (IoT) into
agricultural machinery provides a promising approach to
address these challenges. IoT-enabled systems facilitate
wireless communication, real-time monitoring, and dynamic
control of farming equipment, enabling improved decision-
making and operational flexibility. By incorporating sensors,

actuators, and wireless control modules, automated agricultural
machines can optimize sowing parameters based on field
requirements, thereby enhancing overall efficiency.

This work focuses on the design and development of
an automatic seed sowing machine equipped with wireless [oT-
based control. The proposed system automates seed dispensing,
regulates sowing rate, and ensures uniform seed placement with
proper soil coverage. Remote monitoring and control allow
users to adjust operational parameters in real time, reducing
manual intervention and labor dependency. The implementation
of this technology aims to minimize seed wastage, improve
placement accuracy, and lower operational costs.

By adopting IoT-driven automation in seed sowing,
the proposed system contributes to the advancement of
precision agriculture. It offers a scalable, cost-effective, and
efficient solution for modern farming practices, supporting
sustainable agricultural development and increased crop
productivity.

2. LITERATURE REVIEW

The modernization of agricultural practices has been a
major focus of research due to increasing labor shortages, rising
production costs, and the demand for higher crop yields. Several
studies have emphasized that traditional seed sowing techniques
are inefficient in maintaining uniform seed spacing and depth,
which directly affects germination rate and crop productivity.
Manual sowing not only requires significant human effort but
also leads to uneven seed distribution and increased seed
wastage.

To overcome these limitations, researchers have
explored various mechanized and semi-automated seed sowing
machines. Early developments in mechanical seed drills
demonstrated improvements in sowing speed and reduction of
labor dependency. However, these systems often operated with
fixed configurations and lacked adaptability to varying field
conditions. Although mechanical seeders improved efficiency
compared to manual methods, their accuracy and flexibility
remained limited.

With the advancement of electronics and control
systems, electrically driven and microcontroller-based seed
sowing machines were introduced. These systems enabled
better control over seed dispensing mechanisms and spacing
accuracy. Studies reported that the use of DC motors and basic
controllers significantly improved uniformity in seed placement.
Nevertheless, many of these designs required manual
supervision and did not provide real-time monitoring or remote
control capabilities.

The integration of wireless communication
technologies marked a significant step forward in agricultural
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automation. Research on wireless-controlled agricultural
equipment highlighted the benefits of remote operation in
reducing physical strain on farmers and improving operational
convenience. Bluetooth- and radio-frequency-based control
systems were initially employed; however, their limited range
and lack of data analytics restricted their application in large-
scale farming.

More recent studies have focused on the application of
the Internet of Things (IoT) in agriculture, enabling smart
monitoring and control of farming equipment. IoT-based seed
sowing systems incorporate sensors, cloud connectivity, and
mobile interfaces to provide real-time feedback and adjustable
control parameters. These systems allow farmers to monitor
machine performance, regulate seed rate, and adapt sowing
operations according to field requirements. Researchers have
reported improvements in precision, reduced seed loss, and
enhanced productivity through IoT-enabled automation.

Additionally, research in precision agriculture
emphasizes the importance of accurate seed placement for
sustainable farming. Automated sowing machines integrated
with IoT technologies support data-driven decision-making and
resource optimization. However, many existing systems are
complex and costly, limiting their adoption by small and
medium-scale farmers.

Based on the reviewed literature, it is evident that there
is a growing need for a cost-effective, user-friendly, and
efficient automated seed sowing system with wireless loT-based
control. The proposed work addresses these research gaps by
combining mechanical simplicity with intelligent wireless
control to enhance precision, reduce labor dependency, and
improve overall farming efficiency.

3. PROBLEM STATEMENT

Agricultural productivity is significantly influenced
by the efficiency and accuracy of seed sowing operations.
Conventional seed sowing methods are predominantly manual
or mechanically simple, resulting in non-uniform seed spacing,
inconsistent sowing depth, and excessive seed wastage. These
limitations adversely affect germination rates, crop uniformity,
and overall yield. Furthermore, manual sowing practices are
labor-intensive, time-consuming, and highly dependent on the
availability of skilled workers, which poses a major challenge
in modern agriculture due to increasing labor shortages and
rising operational costs.

Existing mechanized seed sowing machines, although
capable of reducing human effort, often operate with fixed
parameters and lack real-time adaptability to varying field
conditions. Many of these systems require continuous manual
supervision and do not offer remote monitoring or control
capabilities. The absence of intelligent control mechanisms
restricts precision, flexibility, and efficient resource utilization
during sowing operations.

Additionally, current advanced automated sowing
solutions integrated with digital technologies are often
expensive and complex, limiting their accessibility to small and
medium-scale farmers. There is a critical need for an
affordable, reliable, and user-friendly seed sowing system that
ensures precise seed placement, uniform spacing, and
optimized seed rate while minimizing labor dependency and
seed loss.

Therefore, the problem addressed in this work is the
lack of a cost-effective automated seed sowing system with
wireless IoT-based control that can provide accurate seed
placement, real-time monitoring, and remote operational
flexibility. Addressing this problem is essential to enhance
sowing efficiency, reduce operational costs, and support the
adoption of precision agriculture practices.

4. METHODOLOGY

The methodology adopted for the design and fabrication of
the automated seed sowing system using wireless control
follows a systematic approach integrating mechanical design,
electronic control, and IoT-based communication. The overall
process is divided into several stages to ensure accuracy,
reliability, and efficient system performance.

4.1 System Design and Planning

The initial stage involves defining functional requirements
such as uniform seed spacing, controlled seed rate, reliable
movement, and wireless operability. Based on these
requirements, a conceptual design of the seed sowing machine
is developed. The design includes major components such as
the seed hopper, seed metering mechanism, soil covering unit,
drive system, and control module. Component selection is
carried out considering factors such as cost-effectiveness,
availability, durability, and ease of integration.

4.2 Mechanical Fabrication

The mechanical structure of the system is fabricated using
a lightweight yet robust frame to support field operation. A
seed hopper is designed to store and supply seeds uniformly to
the metering mechanism. The seed dispensing unit is fabricated
to release seeds at controlled intervals, ensuring consistent
spacing. Wheels and motorized drives are incorporated to
enable smooth movement of the machine across the field. A
soil covering mechanism is integrated to ensure proper seed
burial after placement.

4.3 Electronic Control System

The electronic control unit consists of a microcontroller
that acts as the central processing unit of the system. DC
motors are employed for machine movement and seed
dispensing operations. Motor driver circuits are used to
regulate speed and direction. Sensors, if required, are
integrated to monitor operational parameters such as motor
status and system movement. The microcontroller is
programmed to coordinate motor actions based on predefined
sowing logic and user inputs.

4.4 Wireless IoT-Based Control

Wireless control is achieved using an IoT communication
module that enables remote interaction with the system. The
module allows data transmission between the seed sowing
machine and a user interface such as a mobile application or
web dashboard. Through this interface, the operator can start or
stop the machine, adjust seed rate, and monitor operational
status in real time. This wireless connectivity enhances
flexibility and reduces the need for manual supervision in the
field.

4.5 System Integration and Testing
All mechanical and electronic components are integrated
to form a complete automated seed sowing system. Functional
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testing is conducted to verify seed dispensing accuracy,
movement consistency, and wireless control responsiveness.
Adjustments are made to optimize seed spacing and operational
speed. Field-level testing is performed to evaluate system
performance under practical conditions, ensuring reliability and
effectiveness.

4.6 Performance Evaluation

The performance of the proposed system is evaluated
based on parameters such as uniformity of seed placement,
reduction in seed wastage, time efficiency, and labor
requirement. Observations from testing are analyzed to assess
improvements over traditional sowing methods. The results
validate the effectiveness of the automated and wireless-
controlled approach for precision seed sowing.

5. MATERIALS AND COMPONENTS
DESCRIPTION

The automated seed sowing system is developed using a
combination of mechanical, electrical, and electronic
components selected to ensure durability, efficiency, and cost-
effectiveness. Each material and component plays a specific
role in achieving accurate seed placement and reliable wireless
operation.

5.1 Frame and Structural Components

The main frame of the machine is fabricated using mild
steel (MS) square pipes due to their high strength, good
weldability, and resistance to field loads. Mild steel provides
sufficient rigidity to support the hopper, motors, and electronic
modules while maintaining structural stability during operation
on uneven agricultural land. Protective coating is applied to
prevent corrosion and increase service life.

5.2 Seed Hopper

The seed hopper is manufactured from plastic or
galvanized sheet metal, chosen for its lightweight nature and
resistance to moisture and corrosion. The hopper is designed in
a tapered shape to ensure smooth gravitational flow of seeds
toward the metering mechanism. This design prevents seed
blockage and allows consistent feeding during operation.

5.3 Seed Metering Mechanism (Round Disc)

The seed metering unit consists of a circular rotating disc
fabricated from acrylic or aluminum with uniformly spaced
holes. The disc controls the release of seeds at regular intervals,
ensuring uniform spacing between seeds. The material
selection ensures low wear, precise machining, and smooth
rotation for accurate seed dispensing.

5.4 DC Motors

DC geared motors are used for both machine movement
and seed dispensing operations. These motors are selected for
their high torque at low speeds, which is essential for
controlled movement and consistent seed release. The gear
mechanism improves speed regulation and enhances
operational efficiency.

5.5 Chain Drive and Gear Mechanism

A chain and sprocket drive system made of hardened steel
is employed to transmit power from the motor to the seed
metering unit. The gear teeth ensure synchronized rotation

between the wheel movement and seed dispensing mechanism.
This arrangement enhances mechanical efficiency and
minimizes power loss.

5.6 Wheels and Soil Loosener

The front and rear wheels are fabricated from rubber or
reinforced plastic, providing sufficient traction and smooth
movement across soil surfaces. Soil loosener blades, made
from mild steel, are mounted behind the seed outlet to cover
the seeds after placement. These blades help ensure proper seed
burial and improved germination conditions.

5.7 Battery Unit

A rechargeable DC battery, typically a 12V lead-acid or
lithium-ion battery, is used as the primary power source. The
battery supplies energy to the motors, microcontroller, sensors,
and wireless communication module. This ensures independent
operation without reliance on external power sources.

5.8 Microcontroller Unit

A microcontroller board (such as Arduino or similar)
serves as the control unit of the system. It processes input
signals from the wireless module and sensors and controls the
motors accordingly. The microcontroller enables automation,
synchronization, and flexible control of sowing parameters.

5.9 Wireless IoT Module

A wireless IoT communication module (Wi-Fi or RF-based) is
integrated to enable remote monitoring and control. This
module allows farmers to operate the system wirelessly, adjust
seed rate, and monitor system status in real time, improving
operational convenience and efficiency.

5.10 Sensors and Alarm Unit

An IR sensor is used to detect system conditions such as
movement or obstruction. An alarm unit (buzzer) provides
audio alerts during abnormal operation, enhancing safety and
system reliability.

6. BLOCK DIAGRAM

Fig -1: Block Diagram
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7. DESIGN AND MODEL IDEA

Fig -2: Design and Model Idea

8. WORKING PRINCIPLE

The automated seed sowing system operates on the
principle of synchronized mechanical motion and electronic
control to achieve precise and uniform seed placement. The
system integrates a seed metering mechanism with motorized
movement and wireless loT-based control to automate the
sowing process with minimal human intervention.

Initially, seeds are loaded into the hopper, where they
are stored and guided toward the seed metering unit through a
funnel-shaped outlet. When the system is activated via the
wireless control interface, electrical power from the battery is
supplied to the microcontroller and DC motors. The
microcontroller processes the control commands and regulates
the operation of the motors accordingly.

The drive motor initiates the forward movement of the
machine through the wheel assembly. Simultaneously, the seed
metering motor rotates the round seed distributor disc at a
controlled speed. The disc contains uniformly spaced cavities
that allow seeds to be picked up individually and released
through the seed outlet at regular intervals. This controlled
rotation ensures consistent seed spacing and minimizes
overlapping or missed sowing.

As the machine advances, seeds fall vertically into the
soil through the seed outlet. Soil loosener blades positioned
behind the outlet cover the seeds with soil, ensuring proper
burial and favorable conditions for germination. The chain
drive and gear mechanism maintain synchronization between
wheel movement and seed dispensing, ensuring uniform
distribution regardless of operating speed.

The IoT-based wireless control module enables real-
time monitoring and adjustment of operational parameters such
as seed rate and machine movement. Sensor inputs are
continuously monitored by the microcontroller to detect
irregularities, and the alarm unit provides alerts in case of
malfunction or obstruction.

Overall, the coordinated operation of mechanical
components and electronic control ensures accurate seed
placement, reduced seed wastage, and efficient sowing. The
system supports precision agriculture by improving operational
reliability, lowering labor requirements, and enhancing overall
farming efficiency.
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11. FUTURE SCOPE

The proposed automated seed sowing system offers
significant potential for further development through the
incorporation of advanced agricultural technologies. Future
enhancements may include the integration of soil moisture and
environmental sensors to enable adaptive sowing based on real-
time field conditions. The addition of GPS-based navigation
can support autonomous movement and accurate row
alignment, reducing operator involvement.

Development of a user-friendly mobile or web
interface can improve monitoring and control capabilities,
while interchangeable seed metering units can allow the system
to accommodate different crop types. Furthermore, the use of
renewable energy sources such as solar power and cloud-based
data analytics can enhance system sustainability, scalability,
and decision-making efficiency, thereby strengthening its
application in precision agriculture.

12. CONCLUSION

The automated seed sowing system using wireless
control successfully demonstrates the effective application of
automation and IoT technologies in agricultural operations.
The system ensures accurate and uniform seed placement,
reduces seed wastage, and minimizes labor dependency,
thereby improving overall sowing efficiency. Wireless
monitoring and control provide operational flexibility and ease
of use, making the system suitable for modern farming
requirements. The use of cost-effective materials and a simple
mechanical design enhances its practicality for small and
medium-scale farmers. Overall, the proposed system
contributes to precision agriculture by offering a reliable,
efficient, and economical solution for improving crop
productivity and supporting sustainable farming practices.

© 2025, IJSREM | https://ijsrem.com

DOI: 10.55041/IJSREM55533 |

Page 4


https://ijsrem.com/

{.-t.' 1Y
¢ TISREM 3

h .o g7 International Journal of Scientific Research in Engineering and Management (IJSREM)

Volume: 09 Issue: 12 | Dec - 2025

5

SJIF Rating: 8.586 ISSN: 2582-3930

ACKNOWLGEMENT

With profound respect, I remember our beloved
Founder Chairman, (Late) Thavathiru Dr. J.K.XK.
Munirajahh, M.Tech., D.Litt., whose visionary leadership
and unwavering dedication laid the foundation of Annai
J.K.K. Sampoorani Ammal Charitable Trust and our
institution. His remarkable legacy continues to inspire and
guide us in all our endeavors.

I am sincerely grateful to our Honorable Chairperson
and Correspondent, Mrs. Vasanthakumari Munirajahh, of
Annai J.K.K. Sampoorani Ammal Charitable Trust and
Annai J.K.K. Sampoorani Ammal Polytechnic College, for
her constant encouragement, invaluable guidance, and for
providing excellent facilities that made the successful
completion of my internship possible.

I would like to express my heartfelt thanks to our
respected Secretary, Mrs. Kasthuripriya Kirubakar Murali,
of Annai J.K.K. Sampoorani Ammal Polytechnic College,
for her continuous motivation and for extending the necessary
facilities that supported me throughout my internship.

I am profoundly grateful to our esteemed Principal,
Prof. Dr. P. Ramesh, M.Tech., Ph.D., for his guidance, moral
support, and encouragement, which greatly helped me during
the course of my internship.

I extend my sincere thanks to my Project Guide, Mr.
S.Karthikraja, ML.E., for his valuable guidance, constant
support, and timely suggestions throughout the internship
period.

I also express my deep sense of gratitude to the Head
of the Department, Mr. P. Ravichandran, B.E., for his
encouragement and support.

I am thankful to Mr.A.Ramesh, S. SandeepGandhi,
C.Vimalkrishnan, A. Vignesh, C.Vadivel, D. Arputharaj,
G.Ravikumar, and all the faculty members and staff of the
department for their cooperation, guidance, and support during
the internship.

Finally, I would like to thank my parents and friends
for their encouragement and support, which motivated me to
complete my internship successfully.

REFERENCES

1. R. N. Patel and S. K. Sharma, “Automation in agriculture: A
review of mechanized farming systems,” International Journal
of Agricultural Engineering, vol. 10, no. 2, pp. 145-152, 2019.
2. A. Kumar, P. Singh, and R. Verma, “Design and
development of an automated seed sowing machine,”
International Journal of Mechanical FEngineering and
Technology, vol. 9, no. 6, pp. 112-118, 2018.

3. S. R. Kumbhar and A. P. Patil, “IoT-based smart agriculture
system for precision farming,” International Journal of
Engineering Research and Technology, vol. 7, no. 4, pp. 225—
230, 2018.

4. M. A. Khan and S. A. Ansari, “Wireless control techniques
in agricultural machinery,” Journal of Advanced Research in
Agricultural Sciences, vol. 5, no. 1, pp. 3541, 2020.

5. J. R. Smith and L. Wang, “Seed metering mechanisms for
precision agriculture applications,” Journal of Agricultural
Machinery, vol. 12, no. 3, pp. 89-95, 2017.

6. P. K. Mishra and R. S. Yadav, “Application of embedded
systems in modern farming equipment,” International Journal
of Embedded Systems and Applications, vol. 6, no. 2, pp. 50—
56, 2019.

7. FAO, Mechanization for Sustainable Agricultural
Development, Food and Agriculture Organization of the United
Nations, Rome, Italy, 2018.

8. S. R. Borkar, N. P. Kulkarni, and V. R. Deshmukh,
“Precision agriculture technologies: Trends and challenges,”
International Journal of Agricultural Sciences, vol. 11, no. 2,
pp. 102-108, 2020.

© 2025, IJSREM | https://ijsrem.com

DOI: 10.55041/IJSREM55533 |

Page 5


https://ijsrem.com/

