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Abstract— Fire incidents can cause severe loss of life
and property. Traditional fire fighting methods expose fire
fighters to extreme risks, especially in hazardous
environments like nuclear plants and refineries. This
paper presents an autonomous fire fighting robot
equipped with flame and ultrasonic sensors for fire
detection and navigation. Controlled via an Adriano
MEGA, the robot extinguishes fires remotely, enhancing
safety and efficiency in dangerous areas.
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INTRODUCTION

Fires are among the most critical emergencies that require
immediate attention. The firefighting industry has
increasingly turned to robotics to mitigate the risks
associated with human intervention in dangerous
situations. The proposed firefighting robot is designed to
autonomously  detect and extinguish fires, thereby
reducing the need for firefighters to enter hazardous
environments. The robot is equipped with sensors to
detect fire and navigate around obstacles, and it can be
controlled remotely, allowing for safer and more efficient
firefighting operations.

LITERATURE SURVEY

Several studies have explored the use of robotics in
firefighting. The development of the QRob firefighting robot
demonstrated the potential for compact, autonomous
robots to extinguish fires in narrow and restricted spaces.
QRob utilized ultrasonic sensors for obstacle avoidance
and flame sensors for fire detection, enabling it to locate
and extinguish fires remotely. Similarly, other research has
highlighted the advantages of using Android-based
platforms for controlling robotic systems, given their
powerful capabilities and open
source nature.

Existing System

Traditional firefighting methods, such as fire brigades,
portable fire extinguishers, and sprinkler systems, have
several limitations. These methods often require significant
time to deploy and may not be effective in all situations.
Firefighters are frequently exposed to hazardous
conditions, leading to injuries and fatalities. The existing
systems lack real-time information on fire conditions,

making it difficult to plan effective rescue operations. The
proposed firefighting robot addresses these limitations by
providing an autonomous solution that can operate in
dangerous environments without human intervention

Proposed System

The proposed firefighting robot is designed to detect fires
using flame sensors and navigate to the fire location using
ultrasonic sensors. The robot is equipped with gear motors
and a motor driver to control its movement. Once a fire is
detected, the robot communicates with the microcontroller
(Arduino MEGA) to move towards the fire and activate the
fire extinguishing mechanism. The robot can be controlled

remotely, allowing for safe and efficient firefighting
operations.

Methodology
The robot operates by continuously scanning its

environment for fires using flame sensors. When a fire is
detected, the robot navigates towards the fire while
avoiding obstacles. The robot stops at a predetermined
distance from the fire and activates the fire extinguishing
mechanism. The entire process is controlled by the
microcontroller, which processes input from the sensors
and controls the robot's movements.

Hardware Implementation

The robot's hardware includes a motor driver, flame
sensors, a temperature sensor (LM35), an infrared
distance sensor (GP2Y0A21), and DC motors. The motor
driver controls the movement of the DC motors, while the
flame sensors detect the presence of fire. The temperature
sensor measures the ambient temperature, and the
infrared distance sensor helps the robot navigate around
obstacles. The robot is powered by a 6V battery and is
equipped with a water pump for fire extinguishing

Components List

0 Battery (6V)
O Diode
0 12V DC Gear Motor
0 Connecting Wires
0 On/Off Switch
O Fire Sensor
0 Water Motor
0O Water Tank
0 DC Voltage Display

Conclusion

The proposed firefighting robot offers a compact,



lightweight, and autonomous solution for detecting and
extinguishing fires. The robot's ability to operate in narrow
and restricted spaces makes it particularly useful in
hazardous environments. The remote control capability
allows operators to monitor and control the robot from a
safe distance, reducing the risk to human life. Experimental
results demonstrate that the robot can accurately detect
and extinguish fires in a short time, making it a valuable
tool for firefighting operationsAuthors and Affiliations
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