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Abstract— Firefighting is the risky and dangerous job. To 

extinguish the fire the survey of fire is an important task for 

performing the rescue operations. Now days, robotics 

perform important role in every field and recent firefighting 

departments needs firefighting robots to performing rescue 

operation, to investigate damaged property, to minimize the 

damage of the equipment and material, to save lives the quick 

action taken on fire is important. In this paper the fire 

surveying and performing extinguishing operation robot is 

discussed. It includes the specification, methodology for 

firefighting robot. The paper will help to improve interest and 

innovation in firefighting robotics as well as to get the 

solutions to reduce the damage of massive property and save 

lives. In this project the fire is extinguished by fire 

extinguisher and somewhere by water. 
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I. INTRODUCTION 

In the paper, we design a fire fighting robot to detect fire 

event, and use extinguisher to fight the fire[1]. In generally, a 

robot is a mechanical or virtual intelligent agent that can 

perform tasks automatically or with guidanceof human effort. 

Practically a robot is usually an electromechanical machine 

that is guided by computer and electronic programming. 

Nowadays, robots can be donea lot of different tasks in 

different fields and the number of jobs. Recently, sometimes 

it has been impossible and critical for firefighting personnel 

to access the site of a fire. Even as the fire causes of loss of 

human life and massive property damage. In such conditions, 

fire-fighting robots can be useful for extinguishing a fire[2]. A 

fire fighter robot is one that has a small fire extinguisher 

mounted on it. By attaching a small fire extinguisher to the 

robot, the automation put out the fires it detects via RF 

module by human controlling it from the distance. The 

camera is mounted on it for the display and is controlled 

through RF Receiver which is placed on its body and RF 

Transmitter which works as a medium for controlling the 

actions. Robot can be used for dangerous tasks, such as 

disarming bombs, extinguishing fire etc. They can work 

where the situation is too dangerous for human beings. A 

primary purpose of this undertaking is to "provide an 

incentive for the robotics community to develop what will be 

a practical application for a real-world robot". Although it is 

a simulation of a real-world scenario, it requires the designers 

to use practical techniques to create useful designs[3]. 

II. DESCRIPTION 

A. Methodology: 

 
Fig. 1: Methodology of working robot 

As the name suggests we are making fire detection 

and firefighting system. The methodology use for this project 

is simply shown in fig. In that starting the robot is sent to the 

place where fire is takes place by using the wireless A/V 

camera. We can detect the fire and record the situation of that 

place, if fire is occur then the robot can’t move and nozzle is 

ON after it extinguish the fire. Another condition is that if fire 

is not occurring then it returns to its original position. This 

robot also use for multipurpose. 

B. Block Circuit 

 
Fig. 2: Block circuit diagram 

We are making a DC motor based fire extinguisher 

model. A combination of RF receiver and display (Camera) 

is used as operating robot and firedetection 
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respectively.When the display is detecting the fire, 

extinguisher model is activated. Here we are turning the DC 

motor that presses the cap of extinguisher. This system will 

detect the fire around it with the help of 3600 rotation. Once 

fire is detected, the system will come close to fire with the 

help of DC motors interfaced. 

The system is installed with fire extinguisher. One 

DC motor is used to spray the fire extinguisher form on the 

fire and will eliminate the fire. The system is controlled by 

the user via RF transmitter and receiver. With the help of 

remote control, the user can take the robot to the remote place 

where fire is sensed. The user can search for the fire using a 

wireless camera installed on the system. The camera will 

transmit the real time video stream to the base station and the 

user can take the robot to eliminate the fire. 

C. Components 

1) Chassis 

For designed the robot the following criteria should be fit: 

 Be lightweight. 

 Should have a minimum center of gravity with its total 

weight centered more to the rear. 

Of all these requirements, the toughest work was to meet 

a robot with a low center of gravity and still have most of its 

weight in the rear side. All components of the robot will be 

attached to the chassis; therefore a strong yet light chassis will 

be ideal and considered. 

2) Motor: 

At the beginning of the semester we study the 

torque,continuous current,encoder design,startup current, and 

speed of the motors available to us. The each wheel is fitted 

with single motors of rating 30 r.p.m. and voltage 

requirement of 5-24 V. 

3) Batteries: 

Due to our size restriction, anything larger than AA size 

batteries would be too large for the robot. However, the 

batteries should provide enough charge capacity to power the 

robot for anallowable amount of time. We determined our 

power requirements to include a 7 Volt supply capable of 

providing at least 1 Amp of peak current, and 500mA of 

continuous current. Because starting with the minimum 

voltage requirements of our linear regulators and working our 

way down to the current requirements of the motors, 

4) Wireless Camera: 

Wireless refers to the transmission of video/audio;wireless 

security cameras are closed-circuit television (CCTV) 

cameras that transmit a video as well as audio signal to a 

wireless receiver through a radio band. Many wireless 

security cameras require at least one cable or wire for power. 

However, some wireless security cameras are battery 

powered for making them truly wireless from top to bottom. 

 Applications: 

 For maintain the record of room where fire occurs and 

cause to lose a valuable data. 

 Can be used in Server rooms for immediate action in case 

of fire. 

Can be used in extinguishing fire where possibility of 

burst is high. For e.g.LPG/CNG gas stores,Hotel kitchens, 

etc. 

 

5) Microcontroller: 

Microcontroller has a big family and 8051 is one of the names 

that family. The device which we used in our work was 

the‘AT89S52’which is a typical 8051 microcontroller and it 

is manufactured by Atmel™. The 89S52 has 4 different ports, 

each one port having 8 Input/output lines providing a total of 

32 I/O lines. Those ports can be used to output DATA and 

orders do other devices, or to read the state of a sensor, or a 

switch. Most of the ports of the 89S52 can be used for two 

different functions and these are known as dual function. The 

first port is to perform input/output operations and the second 

port is used to execute special features of the microcontroller 

like interrupting the execution of the program according to 

external events,counting external pulses, performing serial 

data transfer or connecting the chip to a computer to update 

the software. From the software point of vieweach port has 8 

pins and will be treated as an 8-bit variable called 'register', 

each bit being connected to a different Input/output pin. This 

microcontroller is easily available in market. 

6) Extinguisher: 

Fire extinguisher is a portable device that discharges a foam, 

gas, jet of water, and other material to extinguish the fire. A 

fire extinguisher is an active fire protection device used to 

extinguish or control small fires, often emergency situations. 

A fire extinguisher consists of a hand held cylindrical 

pressure vessel containing an agent which can be discharged 

to extinguish fire. In this workwe use water spray 

extinguisher to extinguish fire. 

D. System Design And Components: 

In this paper, the firefighting robot consists of hardware and 

software design. The hardware part deals with the mechanical 

and construction design, electric and electronic circuitry. The 

software parts deals with the programming of the PLC to 

control the movement of the process. For programing we use 

Keil software to decode it and to run the circuitry. 

E. Why Fire Fighting Robot?: 

1) Impact On Community: 

 To expose the community about new technology  

 To create more better life for community  

 Encourage everyone to innovate new technology 

2) Impact On  Fire Department : 

 Protect fireman from risk they life 

 Provide facility to fire station to extinguish the fire 

3) Suitable For: 

 Fire department  

 Factory  

 High explosion area 

 Chemical industrial  

 Petrol station  

 Small business stores or restaurants 

4) Innovation Our Project: 

The innovation has been made in our project in which we use: 

 Navigation system  

 We can remotely monitoring and controlling the robot by 

wireless camera 

 Using fire extinguisher tank 

 Using this method to extinguish the fire 

 Suitable to all types of fire 
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III. CONCLUSION 

This work was a great success. It aims to establish technology 

innovation not only to achieve a responsible but also useful 

outcome from the various instruments. Therefore this initial 

work cannot address everything within the proposed structure 

and vision, extra research and development practices are 

needed to total execute the proposed structure through a 

combine effort of various entities. This autonomous robot 

successfully performs the task of a firefighter in a simulated 

house fire. 

IV. FUTURE SCOPE 

The world becomes the full of machinery and every 

dangerous and hazardous work is done by automatic 

machinery. Robotic is one of the greatest works for 

automation. As that point of view, this work is motivate and 

to designed a system that can detect fire and extinguish to it. 

According to design simplifications and fulfill problem as 

suggest, this work is too much proof of concept.  Practical 

autonomous fire fighting system must include a collection of 

robot, cooperating and communication in the work. Such 

system needs to doing mission. There has researches on many 

of these pieces in various references e.g. communication 

between humans and wireless agents, techniques for avoiding 

and detecting obstacles. It will be interesting as well as 

challenging to carry all this work together into a practical and 

autonomous fire fighting service. 

ACKNOWLEDGMENT 

Every orientation work has imprint of many people and this 

work is no different. Wespecially thankful to Mr. Sanjay 

Pawar sir, the officer of fire bridgeddept. (Malegaon) who 

sponsored our project. This work gives us an opportunity to 

express deep gratitude for the same. 

While preparing project report we received endless 

help form our Mechanical Dept. HOD  prof., Tathe P. G. & 

Project guide Prof., Miss. Shelke Amruta A. This report 

would be incomplete if we don’t convey my sincere thanks to 

all those who were involved. 

Finally, we wish to thanks my friends and family for 

being supportive us, without whom this paper would not have 

seen the light of day. 

REFERENCES 

[1] Swati Deshmukh, Karishma Matte and Rashmi 

Pandhare, “Wireless Fire Fighting Robot”, International 

journal for research in emerging science and technology, 

vol.-2, pp.373 - 375, March-2015.  

[2] Muhamad Bukhari Al-Mukmin Bin Mohamad Zahar, 

Report of “Design And Development Of Automatic Fire-

Fighting Robot”, Mechanical Engineering (Structure and 

Material), pp. 1- 8, year 2011. 

[3] Joe Davis, Ray Klundt and Paul Limpisathian., Report of 

“Fire Fighting Robot”, The University of Akron, The 

Department of Electrical and Computer Engineering, pp. 

1-95, January 25, 2010. 

[4] William Dubel, Hector Gongora, Kevin Bechtold, Daisy 

Diaz, Report on “An Autonomous Firefighting Robot”, 

Department of Electrical and Computer Engineering, 

Florida International University, Miami, FL 33199. 

[5] Dr. Wael Abdulmajeed, Dr. Ali Mahdi and Karzan Taqi, 

“Human Wireless Controlling Fire Fighting Robot (FFR) 

With 3-Axis Hose”, International Journal of Advanced 

Computer Technology (IJACT), Vol. 2, No. 3, pp. 1- 8. 

[6] Adeel ur Rehman, Dan-Sorin Necsulescu, Jurek 

Sasiadek, “Robotic Based Fire Detection In Smart 

Manufacturing Facilities”, IFAC-Papers Online 48-3, 

pp. 1640 - 1645, year 2015. 

[7] Omesh Kumar M, Aditi Sharma and Rashmi Gupta, 

“Implementing 3600 Rotation Of Robot On Its Axis”, 

International Journal of Computer Applications (0975 - 

8887), Vol. 45, No. 17, pp. 20 - 24, May 2012. 

[8] Sahil Shah, Vaibhav Shah, Prithvish Mamtora and Mohit 

Hapani, “Fire Fighting Robot”, International Journal of 

Emerging Trends & Technology in Computer Science , 

Vol. 2, 2013, pp. 232-234, July - August 2013. 

[9] Gerald Weed, Michael Schumacher, Shawn McVay and 

Jack Landes, Report of “Pokey The Fire Fighting 

Robot”, pp. 1-66, May 11, 1999. 

 

 

 

 

 

 

 

 

 

 


