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Abstract

The Obstacle Avoiding Robot is an autonomous robotic system designed to detect
obstacles in its path and automatically change its direction to avoid collisions. The
main objective of the project is to develop a simple and efficient mobile robot that can
navigate through an environment without requiring continuous human control. Such
robots can be useful in areas such as industrial automation, surveillance, material
transportation, and educational robotics.

The system uses a microcontroller, ultrasonic sensor, motor driver, DC motors,
wheels, and battery as its main components. The ultrasonic sensor continuously
measures the distance between the robot and objects in front of it. The microcontroller
processes the sensor readings and determines whether an obstacle is present within a
predefined safe distance.

When an obstacle is detected, the controller sends appropriate signals to the motor
driver to stop the robot and change its direction. The robot can turn left or right
depending on the available space and then continue moving forward. This process is
repeated continuously, allowing the robot to navigate through its surroundings while
reducing the possibility of collisions.

The proposed system provides a low-cost, simple, and reliable solution for
autonomous navigation. It reduces the need for manual operation and demonstrates
the basic principles of sensor-based robotic decision-making and motor control.

Overall, the Obstacle Avoiding Robot demonstrates the application of embedded
systems, sensors, automation, and robotics for autonomous navigation. The system
can be further enhanced using multiple ultrasonic sensors, infrared sensors, cameras,
LiDAR, artificial intelligence, path planning, and IoT connectivity to improve
obstacle detection, navigation accuracy, and overall performance.

I. Introduction

An Obstacle Avoiding Robot is an autonomous mobile robot designed to detect
obstacles in its path and change its direction automatically to prevent collisions.
Robots with autonomous navigation capabilities are widely used in areas such as
industrial automation, surveillance, transportation, healthcare, and service
applications. The main objective of this project is to develop a simple and efficient
robot that can navigate through an environment without continuous human control.
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The robot uses an ultrasonic sensor to detect objects present in its path. The sensor
continuously measures the distance between the robot and nearby obstacles by
transmitting ultrasonic waves and receiving their reflected signals. The measured
distance is provided to a microcontroller, which acts as the main processing unit of
the system.

When the robot detects an obstacle within a predefined safe distance, the
microcontroller processes the sensor information and sends appropriate commands to
the motor driver. The motor driver controls the DC motors connected to the robot's
wheels. The robot can stop, turn left, or turn right depending on the detected obstacle
and available path.

The system continuously monitors the surrounding environment while the robot is
moving. This allows the robot to make movement decisions in real time and reduce
the possibility of collisions. The control algorithm can be programmed to select a
suitable direction and continue navigation after avoiding the obstacle.

The proposed system provides a low-cost and practical solution for autonomous
navigation. It also demonstrates the basic concepts of embedded systems, sensor-
based decision-making, motor control, and robotics. The design is simple enough for
educational applications while providing a foundation for more advanced autonomous
robots.

Overall, the Obstacle Avoiding Robot demonstrates how sensors and intelligent
control can be combined to create an autonomous navigation system. The project can
be further enhanced using multiple sensors, cameras, LiDAR, artificial intelligence,
path-planning algorithms, GPS, and IoT connectivity to improve navigation accuracy
and enable more advanced robotic applications.

II. Literature Survey

Research on Obstacle Avoiding Robots has developed significantly with advances in
sensors, microcontrollers, embedded systems, and autonomous navigation. Obstacle
avoidance is an important function in mobile robotics because a robot must detect
objects in its surroundings and determine a safe path without continuous human
intervention. Researchers have explored different sensing and control techniques to
improve the reliability and efficiency of autonomous robot navigation.

Early obstacle-avoiding robots mainly used ultrasonic sensors to detect objects in
front of the robot. Ultrasonic sensors measure the distance to an obstacle by
transmitting sound waves and calculating the time taken for the reflected signal to
return. These sensors are inexpensive, simple to interface with microcontrollers, and
suitable for basic indoor robotic applications.

Several studies have investigated the use of infrared sensors for obstacle detection.
Infrared sensors detect nearby objects using reflected infrared radiation and can
provide fast responses for short-range detection. However, their performance can be
affected by factors such as object color, surface properties, and environmental lighting.

Received: 24-07-2026 | Accepted: 30-08-2026 | Published: 05-09-2026 2026, Vol 2 Issue 3 | 545



® J

International Journal of

=== Al ELECTRICAL CIVIL AND MECHANICAL ENGINEERING
Z e S te ra Peer Reviewed, Referred & Indexed Journal
PUBLICATIONS ISSN: 3070-0434 www.zesterapublications.com Original Research Paper

As a result, ultrasonic sensors are often preferred when distance measurement is
required.

Researchers have also developed robots using multiple ultrasonic sensors positioned
in different directions. Multiple sensors provide information about obstacles on the
left, right, and front sides of the robot. The controller can compare these
measurements and select a direction with a greater available distance. This approach
improves navigation compared with using only a single forward-facing sensor.

Another important area of research is microcontroller-based navigation. Platforms
such as Arduino and other embedded controllers are commonly used to process sensor
readings and control motors. The controller receives distance information, compares it
with a predefined threshold, and generates movement commands such as forward,
stop, left, or right. These systems provide a low-cost approach for developing
autonomous mobile robots.

Research has also focused on combining obstacle detection with path-planning
algorithms. Instead of simply turning whenever an obstacle is detected, advanced
robots can evaluate possible paths and select a suitable route toward a destination.
Algorithms such as wall-following, potential-field methods, and graph-based path
planning have been investigated for autonomous navigation.

More advanced studies have introduced LiDAR and camera-based sensing for robotic
navigation. LiIDAR can provide detailed distance information about the surrounding
environment, while cameras can provide visual information about obstacles and their
positions. These technologies can improve navigation in complex environments but
generally increase the cost and computational requirements of the robotic system.

Recent research has increasingly explored artificial intelligence and computer vision
for autonomous obstacle avoidance. Machine-learning and deep-learning techniques
can help robots recognize objects and learn suitable navigation behaviors. Such
approaches are useful for environments where obstacles are dynamic or where simple
distance-based decisions are insufficient.

Based on the existing research, the proposed Obstacle Avoiding Robot focuses on
developing a simple and economical autonomous robot using an ultrasonic sensor,
microcontroller, motor driver, DC motors, and power supply. The robot continuously
measures the distance to obstacles and automatically changes its direction when an
object is detected within the predefined safe range. The system provides a practical
foundation for autonomous navigation and can be further improved using multiple
sensors, LiDAR, cameras, Al-based object detection, and advanced path-planning
algorithms.

ITI. System Analysis
System analysis is an important stage in developing the Obstacle Avoiding Robot.
The system is designed to detect obstacles and navigate automatically without

continuous human control. The main requirements include obstacle detection,
distance measurement, movement control, and collision avoidance. An ultrasonic
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sensor is used to measure the distance between the robot and nearby objects. An
Arduino microcontroller acts as the main control unit for processing sensor
information. A motor driver is used to control the DC motors connected to the robot.
The controller continuously compares the measured distance with a predefined safe
limit. When an obstacle is detected, the robot stops and determines a suitable direction
for movement. The robot can turn left or right and continue moving after avoiding the
obstacle. The system is designed to provide quick responses to obstacles during
navigation. The complete system is tested under different obstacle positions and
distances. Overall, the system analysis defines the hardware, software, and functional
requirements needed for reliable autonomous navigation.

Existing System

In the existing system, robots are commonly operated manually using remote controls
or mobile applications. The operator continuously observes the robot's surroundings
and controls its movement to avoid obstacles. Some basic autonomous robots use a
single sensor to detect objects in front of them. These systems generally follow simple
predefined instructions such as stopping or turning when an obstacle is detected. A
single sensor provides limited information about obstacles located on the sides or
behind the robot. Manual systems require continuous human attention and cannot
operate independently for long periods. Fixed threshold-based systems may also make
incorrect movement decisions in complex environments. Traditional robots may have
limited navigation capabilities and may not select the most efficient path.
Environmental factors can sometimes affect the accuracy of certain sensors. These
limitations make conventional systems less suitable for dynamic environments.
Therefore, an improved sensor-based autonomous navigation system is required for
safer and more efficient robot movement.

Disadvantages of Existing System

e Requires continuous manual control.

e Depends heavily on human observation.

e Limited autonomous navigation.

e Single-sensor systems have limited coverage.

o May not detect side obstacles effectively.

e Simple systems use fixed movement decisions.
o Cannot select an optimal path.

e May perform poorly in complex environments.
o Limited real-time environmental understanding.
e Requires frequent human intervention.

e Collision risk can still occur.

o Limited adaptability to dynamic obstacles.

Proposed System
The proposed system focuses on developing an autonomous Obstacle Avoiding Robot
that can detect obstacles and automatically change its direction. An Arduino

microcontroller is used as the central control unit for processing sensor data and
controlling the robot. An ultrasonic sensor continuously measures the distance
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between the robot and nearby objects. When an obstacle is detected within the
predefined safe distance, the controller immediately stops the robot. The system then
evaluates the available directions and selects a suitable path for movement. A motor
driver receives signals from the Arduino and controls the DC motors accordingly. The
robot can move forward, stop, turn left, or turn right based on the sensor readings. The
control program continuously monitors the surroundings while the robot is moving.
This allows the robot to respond quickly to obstacles and reduce the possibility of
collisions. The proposed system is simple, economical, and suitable for basic
autonomous navigation applications. Multiple sensors can be added to improve
obstacle detection coverage. Overall, the system provides an effective solution for
automatic obstacle detection and collision avoidance.

Advantages of Proposed System

e Provides autonomous navigation.

e Reduces the need for manual control.

o Detects obstacles automatically.

e Provides real-time distance measurement.
e Reduces collision risk.

o Provides quick response to obstacles.

e Uses low-cost components.

o Simple Arduino-based implementation.

e Can operate continuously.

e Supports automatic directional movement.
e Multiple sensors can be added.

e Can be enhanced with Al and advanced navigation.

IV. Methodology

The methodology begins with identifying the requirements for autonomous obstacle
detection and navigation. Suitable components such as an Arduino microcontroller,
ultrasonic sensor, motor driver, DC motors, wheels, chassis, and battery are selected.
The ultrasonic sensor is mounted at a suitable position on the robot to detect obstacles
in its path. The sensor is connected to the Arduino so that distance measurements can
be obtained continuously. The DC motors are connected to the motor driver, which
receives movement commands from the Arduino. A control program is developed to
process the distance values and determine the required robot movement. When the
measured distance is greater than the safe limit, the robot continues moving forward.
When an obstacle is detected, the robot stops and checks for an available direction.
The controller then commands the motors to turn the robot left or right before
continuing forward. The sensor and motor operations are tested under different
obstacle conditions. The robot's response time, detection range, movement accuracy,
and collision avoidance are evaluated. Finally, the control parameters and sensor
positions are adjusted to improve the overall navigation performance.

System Architecture

The system architecture represents the complete operation of the Obstacle Avoiding
Robot from obstacle detection to automatic movement. The process begins with the
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robot moving through its surrounding environment. The ultrasonic sensor
continuously sends signals and receives reflected signals from nearby objects. The
sensor calculates the approximate distance between the robot and the detected
obstacle. This distance information is sent to the Arduino microcontroller for
processing. The Arduino compares the measured distance with the predefined safety
threshold. If no obstacle is detected within the safe range, the controller commands
the motor driver to move the robot forward. If an obstacle is detected, the controller
sends a stop command to the motor driver. The robot then determines a suitable
direction based on available space. The motor driver operates the left and right DC
motors to turn the robot in the selected direction. After avoiding the obstacle, the
robot resumes forward movement. This sensing and decision-making process
continues throughout the robot's operation.

SYSTEM ARCHITECTURE
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IV. Conclusion

The Obstacle Avoiding Robot project successfully demonstrates the development of
an autonomous robotic system capable of detecting obstacles and avoiding collisions
without continuous human control. The ultrasonic sensor continuously measures the
distance between the robot and obstacles, while the Arduino microcontroller
processes the sensor data and makes appropriate movement decisions.

When an obstacle is detected within the predefined safe distance, the robot
automatically stops and changes its direction by turning left or right. After avoiding
the obstacle, the robot resumes its forward movement. The integration of the
ultrasonic sensor, Arduino controller, motor driver, DC motors, and power supply
provides a simple and effective solution for autonomous navigation.

The proposed system reduces manual intervention and provides a low-cost, reliable,
and efficient approach to obstacle detection and avoidance. The project also
demonstrates important concepts of embedded systems, robotics, sensor-based
decision-making, and motor control.
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Overall, the system can be further improved by using multiple sensors, cameras,
LiDAR, artificial intelligence, advanced path-planning algorithms, and GPS. These
enhancements can make the robot more intelligent, accurate, and suitable for real-
world autonomous navigation applications.

References

[1] Kumar, R. D., Prudhviraj, G., Vijay, K., Kumar, P. S., & Plugmann, P. (2024).
Exploring COVID-19 through intensive investigation with supervised machine
learning algorithm. In Handbook of Artificial Intelligence and Wearables (pp. 145-
158). CRC Press.

[2] Swathi, B., Vijay, K., Sushanth Babu, M., & Dinesh Kumar, R. (2024, November).
Machine Learning Techniques in Cloud Based Intrusion Detection. In The
International Conference on Artificial Intelligence and Smart Environment (pp. 557-
564). Cham: Springer Nature Switzerland.

[3] Sv satyakrishna, shirisha rangu ,bhargavi nalacheruve.(2024) Prospective
investigation on colorectal cancer with SMOTE on machine learning Algorithm

[4] Dr.G.Vishnu Murthy, BhargaviNalacheruve 1Professor, Department of computer
Science & engineering, Anurag University, TS, India. 2Student, Department of
computer Science & engineering, Anurag University, TS, India.

[5] V. N. S. Manaswini, K. K, C. Nigam, S. S. Ali, R. Niranjana, and Suman, “Real-
Time Object Detection in Drone Surveillance Using YOLOVS,” in Proc. 2025 3rd Int.
Conf. IoT, Communication and Automation Technology (ICICAT), Gorakhpur, India,
2025, pp. 1-6, doi: 10.1109/ICICAT68430.2025.11414670.

[6] B. Soundarya, V. N. S. Manaswini, M. Ayyakrishnan, R. D. Kumar, “Contextual
Analysis of Big Data Analytics in Intelligent Transportation Frameworks,” in
Intersection of Artificial Intelligence, Data Science, and Cutting-Edge Technologies:
From Concepts to Applications in Smart Environment, Lecture Notes in Networks
and Systems, vol. 1353, Cham: Springer, 2025, doi: 10.1007/978-3-031-88304-0_79.
[7] R. D. Kumar, V. N. S.Manaswini, “Applications of blockchain in smart cities:
detecting fake documents from land records using blockchain technology,” in
Blockchain for Smart Cities, Elsevier, 2021, pp. 105-117, doi: 10.1016/B978-0-12-
824446-3.00017-X.

[8] Tejavath Veeramma, Badarla Anil, Guguloth Ravinder, “An advanced movie
recommender using collaborative filtering and sentiment analysis,” International
Research Journal of Modernization in Engineering Technology and Science, vol. 7, no.
7, July 2025, doi: 10.56726/IRIMETS81618.

[9] Ravi Kumar Banoth, Ramana Murthy B V, “Automatic crop recommendation
system using LightGBM and decision tree machine learning models,” Journal of
Machine and Computing, vol. 5, no. 1, pp. 343, Jan. 2025, doi:
10.53759/7669/jmc202505026.

[10] Ravi Kumar Banoth, Dr. B.V. Ramana Murthy, “Smart agriculture through [oT
and machine learning for analyzing carbon footprints,” in Proc. Int. Conf. Computer
Science and Communication Engineering (ICCSCE), Apr. 2025.

[11] Ravi Kumar Banoth, B. V. Ramana Murthy, “Soil image classification using
transfer learning approach: MobileNetV2 with CNN,” SN Computer Science, vol. 5,
art. no. 199, 2024, doi: 10.1007/s42979-023-02500-x.

Received: 24-07-2026 | Accepted: 30-08-2026 | Published: 05-09-2026 2026, Vol 2 Issue 3 | 551



