_g’ \3;@

: ‘3*“‘:@ International Journal of Scientific Research in Engineering and Management (IJSREM)

[
W Volume: 09 Issue: 01 | Jan - 2025

S

JIF Rating: 8.448 ISSN: 2582-3930

Automatic Speed Controller Using Ardino and IR Sensors

P. Ganga Bhavani, Assistant Professor, ECE, IARE

K. Sravya Reddy ECE & IARE
J. Tanuja ECE & IARE
T. Sneha ECE & IARE

Abstract —This research focuses on the development of
an automatic speed control system utilizing Arduino and
Infrared (IR) sensors to enhance safety and efficiency in
motion-based systems. The system is designed to
dynamically adjust the speed of a motor based on real-
time data obtained from IR sensors, which detect
obstacles and measure distances. Arduino, as an open-
source microcontroller, serves as the central processing
unit, ensuring precise control of motor speeds through
programmed logic and feedback loops. The proposed
system demonstrates reliable performance with quick
response times and effective obstacle avoidance. Its
simplicity, low cost, and adaptability make it suitable for
applications in robotics, industrial automation, and
intelligent transportation systems. The results show
significant improvements in speed regulation and
operational safety compared to traditional methods. This
study highlights the potential for further advancements,
such as integrating machine learning for adaptive control
or using wireless communication for remote monitoring.

Key Words:Automatic speed control, Arduino, IR
sensors, obstacle detection, motor control, real-time
automation.

1.INTRODUCTION

Automatic speed control systems are essential for
enhancing safety and efficiency in various applications,
such as robotics, industrial automation, and intelligent
transportation. This project employs Arduino, an open-
source microcontroller, and IR sensors to create a system
capable of dynamically regulating motor speed based on
real-time obstacle detection. IR sensors detect the
presence and distance of obstacles, and Arduino
processes this data to adjust the motor's speed
accordingly. The system's cost-effectiveness, ease of
implementation, and adaptability make it a promising
solution for modern automation needs.

2. Body of Paper

The automatic speed control system uses Arduino and IR
sensors to regulate motor speed based on real-time
obstacle detection. IR sensors detect obstacles by emitting
infrared light and capturing reflections, sending signals to
the Arduino for processing. The Arduino, programmed
with specific logic, adjusts the motor's speed through a

motor driver using pulse-width modulation (PWM). This
system ensures dynamic speed control, enhancing safety
by slowing or stopping the motor when obstacles are
detected. Testing demonstrated fast response times,
accurate obstacle detection, and reliable performance. The
system’s simplicity and cost-effectiveness make it ideal
for applications in automation, with potential
enhancements like wireless communication or advanced
sensors for future scalability., accountability, and
transparency in the entire supply chain.

Key Features

Dynamic Speed Regulation: Automatically adjusts
motor speed in real-time based on obstacle detection.

Obstacle Detection: IR sensors provide reliable and
accurate detection of objects by measuring reflected
infrared signals.

Arduino  Integration:  Utilizes an  Arduino
microcontroller for efficient processing and control,
ensuring system reliability.

Pulse-Width Modulation (PWM): Enables precise
motor speed control through the motor driver.

Order and Delivery Management: A robust system to
handle customer orders, manage delivery logistics, and
ensure timely fulfillment.

Fast Response Time: Reacts quickly to changes in the
environment, ensuring smooth and safe operation

Versatility: Can be applied in robotics, industrial
automation, and intelligent transport systems based on
real-time information.

Benefits
Scalable Design: Offers the potential for future

enhancements, such as integrating advanced sensors or
wireless control for extended capabilities
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Cost  Reduction:  Through  Utilizes affordable
components like Arduino and IR sensors, making it
accessible for educational and industrial use.

Improved Efficiency: Ensures optimal motor speed
regulation, saving energy and reducing wear on
mechanical components.

User-Friendly Interface: The Arduino platform

simplifies programming and troubleshooting, ensuring
smooth operation.

12C module
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Speed sensor
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Arduino UNO board
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Key Components

Arduino Uno:

The Arduino Uno serves as the central processing unit of
the system, enabling real-time data processing and
control. It is an open-source microcontroller based on the
ATmega328P, featuring digital and analog input/output
pins, a USB connection for programming, and a user-
friendly development environment. Its ability to handle
sensor inputs and control outputs through programming
logic makes it ideal for automation projects. The Arduino
Uno’s affordability, versatility, and simplicity ensure its
widespread use in embedded system

IR Sensors:

Infrared (IR) sensors are used to detect obstacles by
emitting infrared light and measuring the reflected signal.
These sensors can accurately determine the presence and
distance of objects within their range, providing critical
input to the Arduino for speed regulation. The compact
size and low power consumption of IR sensors make them
a practical choice for real-time applications. They are
highly effective in short-range detection scenarios, such
as avoiding obstacles in robotic systems or ensuring safe
operation in automation processes.

Motor Driver (L298N):

The L298N motor driver acts as an interface between the
Arduino and the DC motor, allowing the microcontroller
to regulate the motor's speed and direction. It is a dual H-
bridge driver capable of controlling two motors
simultaneously, handling high current and voltage levels

beyond the Arduino’s capabilities. The motor driver uses
Pulse-Width Modulation (PWM) signals from the
Arduino to adjust the motor speed, ensuring precise
control. Its robust design and ability to dissipate heat
effectively make it suitable for continuous operation in
diverse applications.

DC Motor:

The DC motor is the system's actuator, responsible for
converting electrical signals into mechanical motion. In
this project, the motor's speed is dynamically controlled
based on input from the IR sensors and the Arduino’s
logic. DC motors are commonly used due to their
simplicity, reliability, and ability to provide smooth
rotational motion. They effectively demonstrate the
system’s ability to regulate speed in response to
environmental changes, making them ideal for
prototyping and educational projects.

Power Supply:

The power supply provides stable and sufficient voltage
and current to the components, ensuring consistent
system operation. The Arduino, IR sensors, and motor
driver require specific voltage levels to function
optimally. A regulated power source prevents
fluctuations that could disrupt the system's performance,
enhancing its reliability and longevity. Depending on the
setup, the power supply could be a battery pack, USB
connection, or external power adapter.

Connecting Wires and Breadboard:

Connecting wires and a breadboard are essential for
assembling the system’s components. The breadboard
allows for quick prototyping without soldering, enabling
easy modifications to the circuit. Wires facilitate
connections between the Arduino, sensors, motor driver,
and other components, ensuring seamless communication
and power distribution. Their flexibility and reusability
make them indispensable in iterative development
processes.

Features

User-friendly Interface: The system features an
intuitive interface that is accessible to both tech-savvy
users and those with minimal technology experience.

Real-Time Speed Measurement: The sensors provide
real-time feedback on the speed of the object, ensuring
that the system constantly adjusts the speed based on
current conditions
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Feedback Loop Control: The system uses feedback
from the sensors to continuously compare the actual
speed with the desired setpoint. If the actual speed
deviates, corrective actions are take.

Target Audience

Autonomous Vehicle Manufacturers: Small to
Companies involved in the development of self-driving
cars, drones, and other autonomous vehicles that need
advanced systems for maintaining speed and detecting
obstacles to ensure safe and efficient operation

Drone Manufacturers and Operators: Developers and
operators of drones who require automatic speed
regulation based on sensor data to ensure smooth,
efficient flight, especially in dynamic environments
where changes in speed are crucial

Retailers: Businesses that require reliable, up-to-date
data on the availability of fresh produce, ensuring
efficient inventory management and meeting customer
demand.

Industrial Equipment Manufacturers: Manufacturers
of industrial machinery, such as conveyors, automated
forklifts, and other equipment that require speed control
systems for optimal operation and safety

These audiences represent a wide variety of industries
and sectors that could benefit from automatic speed
controllers using IR sensors, primarily for improving
efficiency, safety, and automation in their respective
fields

Companies producing original equipment for various
automated systems who may need to integrate IR sensor-
based speed controllers into their products.

DETAILED PROCESS

Harvest Hub is a platform that connects farmers,
producers, and consumers to promote sustainable
agriculture, reduce food waste, and support local food
systems

Speed Detection

1.Emitting Infrared Light: The IR sensor emits an
infrared light beam towards the moving object. The
sensor works in a "transmitter-receiver" setup, where the
transmitted infrared signal bounces off the object and
returns to the sensor.

2.Reflection Detection:As the object moves, the IR
sensor detects the reflected signal. The time taken for the
signal to return is proportional to the distance traveled by
the object.

3.Speed Calculation: By knowing the frequency of the
reflected signals and the time it takes for each signal to
return the system calculates the object’s speed. This is
often done using the formula:

Distance Traveled

Speed =
bee Time Taken

Speed Control Mechanism

1. Setpoint Configuration: The system may have a
preset speed (setpoint) that the object is supposed to
maintain. Alternatively, this can be user-adjustable via a
display screen or physical controls.

2. Speed Adjustment via Actuators: Once the actual
speed is compared with the desired speed, the controller
adjusts the actuator (motor, wheel, or any mechanism
driving the object). The actuator may increase or decrease
the power to the motor to either accelerate or decelerate
the object, ensuring that the object reaches the desired
speed.

3. PID Control (Optional): If using a PID control
algorithm, the system will evaluate the error (difference
between desired and actual speed) and adjust the output
accordingly. The PID controller helps prevent
overshooting the target speed and allows for smooth
acceleration or deceleration.

Speed Feedback and Continuous Monitoring

1.Continuous Monitoring: As the object moves, the IR
sensors continuously measure its speed. If the speed
deviates from the desired setpoint (e.g., if the object is
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moving too fast or too slow), the system will make
adjustments in real time..

2. Dynamic Adjustment: In more sophisticated systems,
the speed controller may also adjust based on additional
factors, such as:

Obstacle Detection: If an obstacle is detected ahead, the
speed may automatically be reduced to avoid collision.
Surface Condition: The controller may adjust the speed
depending on the detected surface type (e.g., slippery or
rough terrain).

Environmental Conditions: Temperature or external
factors affecting motor performance might also influence
the speed adjustments.

Safety Mechanisms

1. Emergency Stops: If the system detects an extreme
deviation in speed (e.g., too fast or dangerously slow), it
may trigger an emergency stop to avoid accidents or
damage.

2Collision Avoidance: In some setups, the system may
integrate additional sensors (like ultrasonic sensors) to
detect nearby objects, ensuring the speed is adjusted to
avoid obstacles or collisions.

User Interface

1. Speed Control Display: The system may include a
display to show the current speed and allow the user to
set or adjust the desired speed.

2.Settings Configuration: The interface may provide
options to configure the behavior of the speed controller,
such as adjusting the sensitivity of speed adjustments or
setting limits for maximum and minimum speeds..

Energy Management

1.Energy Efficiency: By maintaining a constant speed,
the system helps optimize energy usage, ensuring that the
object does not consume excessive energy due to
unnecessary acceleration or deceleration.

2.Power Reduction in Low-Speed Zones: The system
can lower power consumption in certain situations, such
as reducing speed in low-load or low-speed zones to save
energy.Data Analytics and Insights

Feedback and Error Handling

1.Error Detection: The system may monitor the
performance of the IR sensors and other components. If a
sensor malfunctions or fails to detect the speed
accurately, the system may alert the user or switch to a
backup sensor system.

2.System Calibration: Over time, the system may need
to be calibrated to adjust for sensor drift or environmental

changes, ensuring the accuracy of speed measurements
and adjustments.

Continuous Improvement

1. Feedback Collection: The automatic speed controller
system gathers feedback from users, such as operators,
engineers, and end-users, to assess performance,
accuracy, and user satisfaction. This input helps identify
potential issues, improvement areas, and user preferences
to refine the system's design and functionality.

2. Platform Updates: The system undergoes regular
updates to enhance its performance and reliability. These
updates include improvements in speed detection
algorithms, control logic (such as PID adjustments), and
user interface elements, ensuring the system remains
efficient, intuitive, and adaptable to various operating
environments.

3. New Feature Development: The development team
continuously works on adding new capabilities to the
automatic speed controller system, such as integrating
more sensor types (e.g., ultrasonic, LIDAR),
implementing advanced Al algorithms for better
decision-making, and enabling compatibility with
additional platforms or vehicles to meet the evolving
needs of different industries and applications

7
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ADVANTAGES

Advantages for Users (Farmers, Operators, and
Engineers)

1.Improved Operational Efficiency:The automatic
speed controller system streamlines operations for
farmers, operators, and engineers by maintaining optimal
speed, reducing the need for manual adjustments, and
improving overall workflow efficiency.
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2.Enhanced Safety: The system ensures safer operations
by adjusting speed based on real-time feedback, reducing
the risk of accidents or damage to equipment in dynamic
environments.

3.Reduced Wear and Tear: By controlling the speed
smoothly and efficiently, the system helps minimize
excessive wear on motors and other mechanical
components, leading to lower maintenance costs and
longer equipment lifespan.

4.Cost Savings: The automation of speed control reduces
fuel consumption and energy usage, offering cost savings
for agricultural and industrial operations.

5.Ease of Integration: The system can be easily
integrated into existing machinery and vehicles, making
it a versatile solution for diverse agricultural and
industrial applications.

Advantages for Manufacturers

1.Improved Product Performance: By incorporating
the automatic speed controller into their products,
manufacturers enhance the performance and usability of
their machinery, meeting the increasing demand for
automation and precision.

2.Customization Opportunities: Manufacturers can
customize the speed control system for different
applications, providing tailored solutions for various
industries, from agriculture to logistics.

3.Competitive Edge: Integrating advanced speed control
technology allows manufacturers to offer a modern,
cutting-edge product, gaining a competitive advantage in
the market.

4.Reduced Return Rates: With the system improving
equipment efficiency and performance, manufacturers
may see fewer returns and better customer satisfaction
5.Energy Efficiency: The system’s ability to optimize
speed based on real-time data can result in lower energy
consumption, which aligns with manufacturers’ goals for
energy-efficient solutions.

Advantages for the Environment

1.Energy Efficiency: The system optimizes energy use
by maintaining the correct speed, thereby reducing
unnecessary energy consumption in vehicles, robots, and
machinery.

2.Reduction in Emissions: By minimizing fuel
consumption and ensuring smoother operations, the
system helps lower emissions, contributing to
environmental sustainability.

3.Sustainable Practices in Agriculture and Industry:
The automatic speed controller encourages more efficient

use of machinery, reducing environmental impact
through improved fuel management and resource
utilization.

Advantages for the Community

1.Support for Sustainable Agriculture: The technology
promotes sustainable farming practices by helping
farmers optimize their machinery usage, reducing energy
consumption, and lowering operational costs.
2.Enhanced Productivity: By improving the
performance of machinery and reducing downtime, the
system contributes to increased productivity in
agricultural and industrial sectors, benefiting local
communities and economies.

3.Contribution to Safety and Efficiency: The system’s
ability to ensure safety and efficiency enhances overall
community well-being by reducing risks related to over-
speeding or equipment malfunction, especially in busy
agricultural or industrial areas.

APPLICATIONS

Retail and E-commerce

1.Efficient Farm Equipment Sales: Online
marketplaces can integrate speed controller systems
into the sale of agricultural machinery, allowing
consumers to choose equipment with built-in
automation features that streamline their farming
processes.

2.Remote Monitoring and Control: Consumers can
purchase and remotely monitor their machinery's
performance, including speed adjustments, ensuring
they operate at optimal levels without manual
intervention.

3.Enhanced Product Customization: E-commerce
platforms offer buyers the option to customize
agricultural equipment with advanced speed control
technology, meeting the specific needs of diverse
agricultural operations.

Sustainability and Environment

1.Reduction of Resource Wastage: By maintaining
consistent speeds, the system ensures machinery
runs more efficiently, which helps to reduce
resource waste, such as fuel and materials, in
agricultural operations.

2.Lower Carbon Emissions: The system’s efficiency
leads to a reduction in fuel use, directly decreasing
carbon emissions from agricultural machinery and
promoting a greener approach to farming.
3.Eco-Friendly Farming Practices: The automatic
speed control system encourages the adoption of
eco-friendly farming practices, reducing the
ecological footprint of farm equipment through
precise speed management
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Community Development

1.Support for Local Agricultural Growth: By
improving the efficiency and sustainability of
farming operations, the system supports the long-
term growth and profitability of local agriculture,
benefiting the wider community.

2.Boosting Local Economy: As the system enhances
productivity and reduces operating costs, it
contributes to the economic well-being of rural
communities and local agricultural businesses.
3.Improved Safety and Efficiency: The system
improves the safety and efficiency of agricultural
machinery, leading to safer work environments for
operators and helping reduce accidents in rural
communities.

CHANGES IT WILL BRING/ FUTURE SCOPE

1.Enhanced Operational Efficiency: The
automatic speed controller system will streamline
machinery operations, reducing the time and effort
needed for manual speed adjustments and
enhancing the overall efficiency of agricultural and
industrial processes.

2.Increased Productivity: The system will enable
operators to maintain optimal speed settings,
resulting in improved productivity in farming,
logistics, and industrial operations by reducing
downtime and operational inefficiencies.

3.Real-Time Data and Insights: The system will
gather real-time data on machinery speed, fuel
consumption, and performance, empowering
operators and engineers to make data-driven
decisions that improve machine utilization, reduce
fuel consumption, and optimize performance.

4.Sustainable Farming Practices: By optimizing
machinery usage and reducing fuel consumption,
the automatic speed controller will contribute to
more sustainable farming practices, lowering
carbon emissions and promoting environmental
conservation.

5.Improvement in Operational Safety: The
system will enhance safety by automating speed
adjustments based on real-time environmental
conditions and operator input, reducing human
error and preventing accidents in high-risk
agricultural and industrial environments.

6.Integration of Advanced Technologies: Future
updates will integrate emerging technologies such
as Al, 10T, and machine learning to further refine
the speed control system, enabling predictive
maintenance, automated fault detection, and
intelligent optimization of machinery performance.

7.Expansion into New Markets: The system will
be adapted for use in various industries beyond
agriculture, such as logistics, manufacturing, and
autonomous vehicles, expanding its reach and
impact across multiple sectors globally.

8.Continuous Development of New Features: The
system will evolve to include additional
functionalities, such as integration with fleet
management systems, remote control capabilities,
and customizable settings for different types of
machinery, providing operators with a more
tailored experience.

9.Promoting Operational Efficiency: The
automatic speed controller will encourage
industries to adopt automation, contributing to more
efficient and cost-effective production processes
while reducing human error and operational costs.

3. CONCLUSION

In conclusion, this research introduces a robust automatic
speed control system powered by Arduino and IR sensors,
offering a reliable solution for enhancing safety and
efficiency in various motion-based applications. By
dynamically adjusting motor speeds in response to real-
time obstacle detection, the system improves operational
safety and performance. Its simplicity, low cost, and
adaptability position it as a valuable tool for fields such
as robotics, industrial automation, and intelligent
transportation. The promising results of this study,
coupled with the potential for future enhancements like
machine  learning integration ~ and  wireless
communication, indicate a clear path toward advancing
automation technologies. With its ability to efficiently
regulate speed and respond to environmental changes,
this system holds significant potential for transforming
motion control systems across industries.

This research and the development of the automatic speed
control system would not have been possible without the
invaluable contributions of numerous individuals and
organizations. We would like to express our sincere
gratitude to the entire team involved in the design and
implementation of this system. Special thanks to the
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developers, engineers, and researchers whose expertise
and dedication made this project a reality. We also
acknowledge the support of the institutions and
organizations that provided resources, guidance, and
insight throughout the research process. Their
collaboration has been essential in refining the system's
design and ensuring its successful performance.
Additionally, we appreciate the contributions of the open-
source Arduino community for providing the tools and
knowledge that enabled us to build this innovative
system. Finally, we recognize the importance of future
advancements in automation and are grateful for the
ongoing support that will further enhance the system's
potential and applications in various industries.
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