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Abstract - Fires represent a substantial threat to both life
and property, necessitating the development of
innovative and efficient solutions. This paper introduces
an Arduino Uno-based fire-fighting robot, which
represents a technological advancement in fire
suppression.  The robot incorporates  wireless
communication modules for transmitting critical
information to remote control stations, thereby enhancing
its adaptability across diverse fire scenarios. This
innovative robot represents a fusion of robotics and fire-
fighting technology, with the potential to revolutionize
fire emergency responses. As technology continues to
evolve, the application of Arduino-based solutions in
critical sectors such as fire-fighting will enhance human
safety and disaster management.
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1.INTRODUCTION

The development of robots for fire-fighting applications
has become an important area of research due to the
inherent dangers faced by human fire-fighters. These
robots can navigate hazardous environments, providing
crucial assistance in fire suppression and search-and-
rescue operations. This paper presents the development
of a Bluetooth-controlled fire-fighting robot using an
Arduino Uno microcontroller. The robot is designed to be
remotely operated, allowing it to approach and extinguish
fires from a safe distance.

The Arduino Uno was chosen for its versatility,
affordability, and ease of use. Bluetooth communication
enables wireless control of the robot's movement and fire-
extinguishing system. While the current design does not
include sensors for autonomous navigation or fire

detection, it lays the groundwork for future
enhancements, such as the integration of sensors and
more sophisticated control algorithms. This project
demonstrates the potential of Arduino-based robotics to
address real-world challenges and provides a platform for
further innovation in fire-fighting technology.

2. LITERATURE REVIEW

In our project, the microcontroller reads the analog
signal and determines if it exceeds a predetermined
threshold. If the threshold is exceeded, the microcontroller
sends a digital signal to the relay module of Arduino
UNO, which triggers the relay to switch on and off the
water pump, thereby extinguishing the fire. The system
also includes precision in the movements of the motor, by
using a motor driver shield, which is triggered by the
microcontroller to alert users in case of a fire. The system
is powered by a 5V or 12V power adapter or 18650 battery
holder connected to a DC cable, and may include a voltage
regulator to regulate the power supply voltage.

2.1 Methods and Materials

In this paper, to communicate with this designed model,
the Bluetooth RC car application provides understandable
interfaces to each and every user. This application is very
fast to communicate with our designed model in a quick
manner. It is designed to control a small type of robot car
easily and is also designed for small types of IOT devices
eco-friendly. To store the data and to perform many
several tasks, this software application is used and also it
helps to be very eco-friendly. To download this RC car
application, it is freely available in the Google Play Store
and App Store easily.

Bluetooth Communication: The robot's movement was
controlled remotely via Bluetooth commands sent from a
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smartphone. Water Pump Mechanism: A simple water
pump was used to spray water over the fire source.

Arduino- UNO is a low-cost, flexible, and easy-to-use
programmable opensource microcontroller board that can
be integrated into a variety of electronic projects.
Working Principle: The operating of the robot-controlled
car is very easy and freely available everywhere in the
world. To activate Motors and motor drivers, two 9-volt
power sources (18 volts) are supplied. The Bluetooth RC
car app is installed on a Smartphone, which helps to
control the robot car. Motors and motor drivers move the
robot car in several places. The Bluetooth RC car app has
different common keys to move the robot in different
directions with the help of a Smartphone.

The Bluetooth RC car app is used to send the signals and
to receive signals between the Smartphone and Arduino
hardware. Here, Arduino acts as the main controller of the
device, which receives signals or commands and sends
these commands to motors and motor drivers to perform
a particular task. The robot-controlled car is made up of
4 motors and 1 motor driver, which move the car in 4
directions. So here, Arduino controls the whole system.
These components are attached to the robot chassis. To
code, the Arduino IDE (Arduino) software is used.
Arduino is connected to a computer or laptop using a data
cable to upload the code, and once coding is uploaded, the
cable is removed. These commands or instructions
transfer the data or information to the Arduino to
communicate with the remote (Smartphone).

3. SYSTEM DESIGN

3.1 Existing System
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Fig 1 -Existing System

Include a description of the existing system. This could
be a general overview of current fire-fighting robot
technology or a description of a specific predecessor
project. The disadvantages of the existing system, as
outlined in the report, should be highlighted:

o Interference issues

e Power management

o Complexity of programming
o Limited processing power

3.2 Proposed System
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Fig 2 — Proposed System

The proposed system is a Bluetooth-controlled fire-
fighting robot designed to be remotely operated in
hazardous environments. The system architecture, shown
in Figure 3.3, comprises the following key components:

THCSO Gattery

Fig 3 - existing methodology
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e Arduino Uno: The central microcontroller that
controls the robot’s movement and fire-
extinguishing system.

e Bluetooth Module (HC-06): Enables wireless
communication between the robot and a remote
control device (e.g., a smartphone).

e Motor Driver: Controls the robot’s motors,
allowing for precise movement.

e Water Pump: Delivers water to extinguish the
fire.

e Servo Motor: A servo motor is used to control the
direction of the water stream.

e Power Supply: Provides power to the robot’s
components.

Fig 4 — proposed methodology
o Remote Control Device: A smartphone or other
device with a Bluetooth interface, used to send
commands to the robot.
4. HARDWARE IMPLEMENTATION

4.1 Hardware Components *

The following hardware components were used in the
development of the fire-fighting robot:

Fig5 -

Hardware Components

Arduino Uno R3: (Provide a detailed description
of the Arduino Uno, including its key features,
specifications, and role in the project. The
information from the report can be used and
expanded upon.)

Motor Driver Shield: Provide a detailed
description of the motor driver shield, including
its specifications and how it is used to control the
robot's motors.

Bluetooth Module (HC-06): Provide a detailed
description of the Bluetooth module, including
its specifications, range, and how it is interfaced
with the Arduino Uno.

Relay Module: Provide a detailed description of
the relay module and how it is used to control the
water pump.

BO Gear Motors: Provide a detailed description
of the BO Gear Motors.

Water Pump: Provide a detailed description of
the water pump, including its specifications and
how it is powered.

Servo Motor: Provide a detailed description of
the servo motor and how it is used to control the
direction of the water stream.

Connecting Wires:

Power Adapter:

18650 Batteries: The descriptions of these
components can be copied from the "Hardware
Mechanism" section of the report, but they
should be formatted for a journal paper and
expanded with more technical details.
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5. SOFTWARE IMPLEMENTATION

-

Fig 6 - Software
5.1 Software Implementation

The robot's software consists of the Arduino code that
controls its operation. The code is responsible for the
following functions:

e Receiving commands from the remote control
device via Bluetooth.

e Controlling the motors to move the robot in the
desired direction.

e Activating the water pump to extinguish the fire.

e Controlling the servo motor to adjust the
direction of the water stream.

Provide a more detailed description of the software,
including a flowchart or pseudocode. Explain the main
functions and algorithms used. The Arduino code from
the Appendix of the report should be included here, with
appropriate comments and explanations.

6. Results and Discussion

This section should present the results of testing the fire-
fighting robot. Include data on the robot's performance,
such as its speed, maneuverability, and the effectiveness
of the water pump. Discuss the limitations of the current
design and potential areas for improvement. The "Result
& Conclusion" section of the report provides a starting
point, but it should be expanded with more quantitative
data and analysis.

7. Conclusion

This paper has presented the design and implementation
of a Bluetooth-controlled fire-fighting robot using an
Arduino Uno microcontroller. The robot is capable of
being remotely operated, making it suitable for use in
hazardous environments. The system demonstrates the
potential of Arduino-based robotics for fire-fighting

applications. Future work will focus on incorporating
sensors for autonomous navigation and fire detection, as
well as improving the robustness and range of the
communication system.

8. Future Scope

The "Future Scope" section from the report can be
included here. It should discuss potential improvements
and extensions to the project, such as:

o Integration of sensors (e.g., flame sensors,
temperature sensors) for autonomous fire
detection and navigation.

e Use of a more robust communication system
(e.g., RF communication) for increased range
and reliability.

o Development of a more sophisticated control
algorithm.

o Addition of a camera for remote monitoring.

e Improvement of the water delivery system.
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