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ABSTRACT

Arduino Radar Model With Auto Detection and
Target Neutralization develops a real-time obstacle
detection system using an Arduino, ultrasonic sensors,
a servo motor, and a laser module. The system scans a
180-degree area like a radar, detecting obstacles and
activating a laser when they are too close. Sensor data
is sent to a Processing-based platform, which displays
a live radar-like interface showing detected objects.
The dual-sensor setup improves accuracy and
coverage, making the system reliable for applications
in security, robotics, and automation. By combining
low-cost hardware with smart software, this project
creates an efficient and responsive obstacle detection
and engagement system.

KEYWORDS- Arduino, Ultrasonic Sensor, Servo
Motor, Laser-Based Neutralization.

1. INTRODUCTION

In an increasingly interconnected and automated
world, the need for efficient and accurate sensing
systems is paramount. One promising approach to
environmental monitoring is the development of a radar-
like sensor system that utilizes ultrasonic

sensors to detect obstacles and visualize their positions
in real time. This  paper emerged from the desire to
merge simple, cost-effective hardware components with
powerful software visualization techniques to create an
interactive and intuitive system. At its core, the project
leverages the capabilities of an Arduino microcontroller,
ultrasonic sensors, a servo motor, and a laser module,
while the data is dynamically represented on a radar-like
interface using the Processing language.

Ultrasonic sensors are a mature technology widely
used in various applications ranging from robotics and
automotive systems to industrial automation and home
security. They operate by emitting high-frequency sound

waves and measuring the time it takes for the echo to
return after bouncing off an object. This time-of-flight
measurement is then converted into a distance, allowing
the sensor to accurately determine how far away an
object is. The simplicity and low cost of ultrasonic
sensors make them ideal for prototyping and educational
projects, while their non-contact measurement capability
is particularly useful in environments where physical
sensors might be impractical.

The motivation behind developing this radar-like
sensor system is twofold. First, it serves as an
educational platform, providing hands-on experience
with sensor integration, microcontroller programming,
and real-time data visualization. By combining hardware
and software components, users gain insights into the
principles of sensor technology and the challenges
involved in interpreting sensor data. Second, the project
aims to create a practical tool for real-world applications
such as obstacle detection in robotics or surveillance
systems, where immediate and accurate feedback is
essential. The combination of ultrasonic sensing and
dynamic visualization offers a robust solution that is
adaptable, scalable, and cost-effective.

Il. PROBLEM STATEMENT

Developing an accurate real-time obstacle detection
system comes with challenges like sensor inaccuracies
due to noise, environmental interference, and delays in
data processing. Ultrasonic sensors may give false
readings, affecting system reliability, especially in
dynamic environments. To address this, the project uses
a servo motor for dynamic scanning and filtering
algorithms to ensure only valid detections are processed.
When an object is detected within a set range, the system
stops the servo and activates a laser module for
immediate response. Additionally, mapping sensor data
onto a radar display requires precise calibration to
prevent misinterpretation.
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The Processing module ensures clear, synchronized, and
real-time visualization, enhancing overall system
reliability and responsiveness. By dividing the radar
screen into two sections for two ultrasonic sensors, the
system provides a structured display of sensor data. This
combination of hardware and software improvements
makes the system efficient for real-time applications.

I11. METHODOLOGY

The Arduino-based radar system with automatic
detection and target neutralization integrates hardware
and software for real-time obstacle detection and
response. The hardware setup includes an Arduino
microcontroller, two ultrasonic sensors mounted on a
servo motor for 180-degree scanning, and a laser module
for target engagement. The Arduino processes sensor
data, controls servo movement, and activates the laser
when an obstacle crosses a predefined threshold. A
Processing-based platform visualizes real-time data in a
radar-like interface, marking detected objects and
highlighting critical threats. The system is tested for
accuracy, responsiveness, and optimal threshold settings
to ensure efficient obstacle detection and laser
engagement, making it suitable for security, robotics,
and automated monitoring applications.
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V. COMPONENTS USED
1. ARDUINO NANO

The Arduino Nano is a small, open-source
microcontroller board based on the ATmega328P,
designed for space-constrained projects. It has 14 digital
I/0 pins, 8 analog input pins, and is programmable using
the Arduino IDE via a Mini-USB cable. It can be
powered through USB or an external source (7-12V) but
lacks a DC power jack. Offering similar functionality to
the Arduino UNO in a compact size, it is ideal for
embedded and portable applications.

Fig: ARDUINO NANO
2. ULTRASONIC SENSOR

Ultrasonic sensors are widely used in robotics,
automation, and security systems for distance
measurement. They use sound waves to determine the
distance between the sensor and an object. The most
common ultrasonic sensor used with Arduino is the
HC-SRO04. It operates by emitting an ultrasonic pulse
and measuring the time it takes for the echo to return
after bouncing off an object. By using the speed of
sound, the distance to the object can be calculated
accurately. The HC-SRO04 is affordable, easy to use, and
widely available

Fig: ULTRASONIC SENSOR
3. SERVO MOTOR ‘

The SG90 is a small, lightweight, and cost-effective
servo motor widely used in robotics, automation [1], and
hobby projects. It is a 9g micro servo motor that provides
precise angular movement within a limited range

Fig: SERVO MOTOR
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4. LASER MODULE

A laser module is a small electronic device that emits a
focused beam of light using a laser diode. It is
commonly used in targeting, distance measurement, and
communication systems. The module typically includes
a driver circuit to regulate power and ensure stable
operation. Laser modules are available in different
wavelengths and power levels, with red (650nm) and
green (532nm) lasers being the most common.

They are widely used in applications like laser pointers,
security systems, and industrial alignment. However,
they must be handled carefully as high-power lasers can
be harmful to the eyes.

Fig :LASER MODULE

VI. RESULT

The system demonstrated high detection accuracy,
with ultrasonic sensors reliably measuring distances and
minimizing blind spots. The servo motor smoothly
scanned the 180-degree range, ensuring precise mapping
of detected objects. The laser module responded
instantly to obstacles within the critical  threshold,
highlighting events on the Processing radar display. The
visualization was clear, using color coding for easy
interpretation, and real-time updates ensured immediate
awareness of environmental changes. Overall, the
system effectively combined accurate obstacle detection,
responsive laser engagement, and intuitive visual
representation, making it both practical and
educational. The integration of components worked
seamlessly, enhancing the system's overall efficiency
and reliability. The optimized algorithm minimized false
detections, ensuring consistent performance across
varying  environmental  conditionsThis  project
demonstrated a robust and scalable approach to real-time
obstacle detection and visualization.
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Fig :Real Time Obstacle Detection

VI1l. CONCLUSION

In conclusion, the discussion of testing and results
has shown that the system meets its core objectives by
accurately detecting obstacles in real time and
providing immediate visual feedback via a radar-like
display, complemented by active laser engagement.
While the project demonstrated high detection accuracy
and effective integration of hardware and software
components, several limitations—such as sensor range
constraints, servo mechanical limitations, laser safety
challenges, and data synchronization issues—were
identified. These challenges, however, offer clear

directions for future improvements and refinements.
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