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Abstract 

Fire incident is a disaster that can potentially cause the loss of life, property damage and permanent 

disability to the affected victim. Major fire accidents do occur in industries like nuclear power plants, 

petroleum refineries, gas tanks, chemical factories and other large-scale fire industries resulting in quite 

serious consequences. Thousands of people have lost their lives in such mishaps. Therefore, this project 

is enhanced to control fire through a robotic vehicle. With the advancement in the field of Robotics, 

human intervention is becoming less every day and robots are used widely for purpose of safety. In our 

day to day life fire accidents are very common and sometimes it becomes very difficult for fireman to 

save human life. 
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INTRODUCTION 

Fires are among the most important form of problems. Robot industry has a lot of work in this area. So 

today robot is more commonly used to reduce the human efforts. The need of Fire extinguisher Robot 

that can detect and extinguish a fire on its own. Robotics is one of the fastest growing engineering fields 

of today. 

Robots are designed to remove the human factor from lab our in tensive or dangerous work and also to 

act in inaccessible environment. With the invention of such a device, lives and property can be saved 

with minimal damage caused by the fire. As an engineer’s we have to design a prototype that could 

autonomously detect the fire and extinguish it. The Fire Fighter Robot is designed to search for a fire in 

the house or industry for extinguish the fire. The main and only work is to deploy the robot in a fire 

prone area and the robot will automatically work once it detects a fire breakout. This prototype helps in 

Rescue operations during fire accidents where the entry of service man is very difficult in the fire prone 

area. There are several existing types of vehicles for firefighting athomeand identification and rescue 

activities can be done with higher security without placing extinguish forest fires. Our proposed robot 

is designed to be able to work on its own or be controlled remotely. By using such robots, fire 

identification and rescue activities can be done with higher security without placing fire fighter sat high 

risk and dangerous conditions. In other words, robots can reduce the need for fire fighters to get into 

dangerous situations. When we the field of firefighting has long been a dangerous one, and there have 
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been numerous and devastating losses because of a lack in technological advancement. Additionally, the 

current methods applied in firefighting are in adequate and in efficient relying heavily on humans who 

are prone to error, no matter how extensively they have been trained. A recent trend that has become 

popular is to use robots instead of humans to handle fire hazards. This is mainly because they can be 

used in situations that are too dangerous for any individual to involve themselves in. In our project, we 

develop a robot that is able to locate and extinguish fire in a given environment. The robot navigates the 

area and avoids any obstacle sit faces in its excursion. Arduino board acts as a brain of the whole control 

circuitry. 

Robot consists of the two sensors that are inter faced in the control circuitry. Sensors are used to detect 

fire prone area all directions and moves the robo to fire location. When the robot reaches fire zone then 

a pump extinguisher is attached on the robot comes into action to extinguish the fire. 

 

LITERATURE SURVEY 

[1] Development of Fire Fighting Robot (QRob) 

Fire incident is a disaster that can potentially cause the loss of life, property damage and permanent 

disability to the affected victim. Firefighters are primarily tasked to handle fire incidents, but they are 

often exposed to higher risks when extinguishing fire, especially in hazardous environments such as in 

nuclear power plant, petroleum refineries and gas tanks. They are also faced with other difficulties, 

particularly if fire occurs in narrow and restricted places, as it is necessary to explore the ruins of 

buildings and obstacles to extinguish the fire and save the victim. Therefore, this paper presents the 

development of a firefighting robot dubbed QRob that can extinguish fire without the need for 

firefighters to be exposed to unnecessary danger. QRob is designed to be compact in size than other 

conventional fire-fighting robot in order to ease small location entry for deeper reach of extinguishing 

fire in narrow space. QRob is also equipped with an ultrasonic sensor to avoid it from hitting any 

obstacle and surrounding objects, while a flame sensor is attached for fire detection. This resulted in 

QRob demonstrating capabilities of identifying fire locations automatically and ability to Extinguish fire 

remotely at particular distance. QRob is programmed to find the fire location and stop at maximum 

distance of 40 cm from the fire. A human operator can monitor the robot by using camera which 

connects to a smartphone or remote devices. 

https://thesai.org/Downloads/Volume10No1/Paper 

_18Development_of_Fire_Fighting_Robot.pdf 

[2] A Survey on Fire Fighting Robot Controlled Using Android Application 

Detecting fire and extinguishing it is a dangerous job that puts life of a firefighter at risk. There are many 

fire accidents which fire fighter had to lose their lives in the line of duty each year throughout the world. 

The research and development in the field of Artificial Intelligence has given rise to Robotics. Robots 

are implemented in various areas like Industries, Manufacturing and Medicines etc. 

Hence, Robotics can be used to assist fire fighters to to use in such extreme conditions. It can be 

operated and controlled by remote user perform this task of firefighting and thus reduce the risk of their 

lives. Fire Fighter is a robot designed and has the ability to extinguish fire after locating the source of 

fire. It is equipped with a monitoring system and operates through a wireless communication system. 

The fire detection system is designed using the sensors mounted on the firefighter robot. The robot is 

controlled autonomously using Android application. This concept helps to generate interest as well as 

innovation in field of robotics while working towards a practical and obtainable solution to save lives 

https://www.ijfmr.com/
https://thesai.org/Downloads/Volume10No1/Paper_18Development_of_Fire_Fighting_Robot.pdf
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and mitigate the risk of property damage. 

 

EXISTING SYSTEM 

The common conventional fire fighting methods involve fire brigades, portable fire extinguisher 

(handheld) and sprinklers. These conventional methods consume lot of time to reach the place of the 

mishap like the fire brigade must be deployed from the fire station and should get through the traffic and 

reach the fires truck area, the portable extinguisher is also no gift because it is generally place at one off 

the corners of the building which may be difficult to reach and it needs constant maintenance. On the 

other hand the sprinkler and smoke detector setup is very non reliable method because the sprinkler pipe 

has any defect may not provide enough pressure and it is suited to cover large area. 

PROBLEMS IN EXISTING SYSTEM: 

The problem with existing system is that exposure other hazards our sand chaotic fire environment, 

rather than to the fire itself, is the most significant cause of injury and death in fires. The reach ability of 

precise information in real-time on the conditions directly at the center of the fire ground is a crucial 

factor in the guidance of rescue actions together with feasible counter-plans. Unfortunately the fire 

fighting environments are normally hard to reach and restricted in accessibility by obstacles, 

tumbledown architectures and visibility by smoke, dangerous gases or dust. Therefore, the fire scene is 

an information-poor environment due to lack of information on location of fire, firefighters and victims, 

and the search and rescue opportunities are previously unimaginable due to lack of situational conditions 

and real-time information for targeted decision making. To this the accidents occur. Additionally, the 

current methods applied in firefighting are inadequate and inefficient relying heavily on humans who are 

prone to error, no matter how extensively they have been trained. 

 

PROPOSEDSYSTEM 

The proposed model is able to detect presence of fire using flame sensor and calculates object distance 

using ultrasonic sensor and moves the robot to fire accident location. It contains gear motors and motor 

driver to control the movement of robot. When it detects fire it communicates with microcontroller 

(Arduino UNO) and the robo will move towards the fire affected area. The fire extinguisher is mounted 

on the robotic vehicle which is then controlled over the wireless communication so that it extinguishes 

the fire automatically. 

 

ADVANTAGES OF PROPOSED SYSTEM 

 The robot will be used at places where it is dangerous for humans to enter. 

 Capability of sensing accurately with increased flexibility. 

 Reduce human effort. 

 Reliable and economical. 

 It reduces the time delay in reaching fire affected area. 

 It reduces the errors and the limitations that are faced by human fire fighters. 

 Sensors have long lifetime and less cost. 

 

SOFT WARE 

The Arduino IDE (Integrated Development Environment) is a software tool used to write and upload 

code to Arduino boards; it's a user-friendly, open-source environment for programming 
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microcontrollers, offering features like a text editor, a console, and a toolbar for common functions, and 

is compatible with Windows, and Linux 

 

METHODOLOGY 

Initially we need to make sure all the components are connected and give power supply through an 

external device. The robot remains idle initially, later it starts rotating in 360 degrees to detect the 

presence of object with the help of flame sensor. If the object is not within the range it moves ahead and 

then again checks the presence of object within the range. The signal is sensed to the one of the 5 

channel flame sensor and then robot moves if it signals to center sensor so that we can move to the 

object accurately. After detecting the flame it moves to certain distance and again checks the range of 

distance until it moves near the flame object. 

After it reaches it then in turn activates fire extinguisher or water pump to sprinkle the water on fire 

object. 

A. DESIGN 

 
Fig-1: Block diagram of the fire fighting robot usingarduino. 

 

B. HARDWARE IMPLEMENTATION 

This robo consists of several types of sensor and the vital part of this robo is arduino uno which controls 

all other components. Fig-1 shows that arduino is used as a microcontroller connected with other 

components. Motor Driver is use to activate the moving of the DC motor. It also consists of flame sensor 

as input of the system. Fire extinguisher is mounted on robot to reduce fire. 

Flame sensors: This sensor is mainly designed for detecting as well as responding to the occurrence of a 

fire or flame. It detects the fire with 

5 flame sensors which are arranged with 30 degrees. Detection range is 700-1100nm. Detection angle is 

600. 

DC Motor: A DC Motor is a type of electric motor that converts DC electrical power to mechanical 

power i.e. a DC supply is converted to rotation or movement. Although motor gives 500RPM at12V, 

motor runs smoothly from 4V to 12V and gives the wide range of RPM, and torque. 

L298 Motor driver: The L298N motor driver controls both the speed and direction of rotation of a DC 

electric motor. It uses a L298N PWM system, which can control voltage using square wave pulses. 

Relay: A relay is an electrically operated switch used to control a circuit by opening and closing 

contacts in response to an electrical signal, often used to control high-power circuits with low- power 
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signals, and for protection and automation applications. 

Arduino: 

 Arduino is a hardware and software company that designs and manufactures single board 

microcontrollers. 

 The Arduino language is merely a set of C/C++ functions that can be called from your code 

 It has 14 digital input/output pins (of which 6 can be used as PWM outputs), 6 analog inputs, a 16 

MHz crystal oscillator, a USB connection, a power jack, an ICSP header, and a reset button. 

 

C.FLOWCHART 

 
Fig-2: Flow chart of Robot 

 

ADVANTAGES 

Firefighting robots offer several advantages: 

 Including the ability to enter hazardous environments where it's too dangerous for humans, 

 Improve firefighting efficiency 

 Reduce the risk to firefighters' lives. 

 

APPLICATIONS 

 Can be used in server room. 

 

 Extinguishes fire where probability of explosion is high. 

 For e.g. Hotel kitchens, LPG/CNG gas stores, etc. 

https://www.ijfmr.com/
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 Usable in Power plant control rooms, Captain 

 bridges, Flight control centres. 

 Disaster area monitoring and rescue. 

 

EXPERIMENTAL RESULT 

Initialization of Robot 

 
Fig -3: Initialization of Robot 

 

Detection of fire by robot 

 
Fig -4: Detection of fire by robot 

Movement of robot towards fire detected object 

 

CONCLUSION 

This project describes about the real time firefighting robot which moves in a constant speed, identify the 

fire and then extinguish it with the help of pumping mechanism. It has advantageous features such as 

ability to detect location of fire automatically besides having a compact body and light weight 

structure.Therobot can be used at a place that has a small entrance or in small spaces because it has a 

compact structure. The system can potentially be use full to accompany firefighters and prevent an 

outbreak. The operator is able to extinguish fire using remote control from longer distance. Operators 

can also monitor the environmental conditions during the process of firefighting by using the camera. 

From the experimental results, the robot can sense smokes and fire accurately in a short time. 

 

FUTURESCOPE 

1. Use of Co2 Gas Cylinders. 

2. Use of Dry Chemical Powder. 

3. Use of Foam. 
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4. Use of Wet Chemical. 

5. Can use Higher Resolution zooming Camera. 

6. Increasing the range of Wireless Remote. 
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