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ABSTRACT 

 

ARTICLE INFO 

The main goal of this project is to develop a robotic vehicle which is used to find and 

fight fire remotely through RF application in an event of any major fire hazard 

particularly in industries. 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. Detecting fire and extinguishing it is a dangerous job that puts life of a 

fire fighter at risk. Fire Fighter is a robot designed to use in such extreme conditions. It 

can be operated and controlled by remote user 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 fire fighter robot. The robot is controlled autonomously 

using Laptop. 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 and 

mitigate the risk of property damage. It also help the in the security of terrorist attack 

by using IP webcam.  
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I. INTRODUCTION 

 

Fire-fighting is an important but dangerous occupation. 

A fire-fighter must be able to get to a fire quickly and safely 

extinguish the fire, preventing further damage and reduce 

fatalities. Technology has finally bridged the gap between 

firefighting and machines allowing for a more efficient and 

effective method of firefighting. Robots designed to find a 

fire, before it rages out of control, could one day work with 

fire fighters greatly reducing the risk of injury to victims. 

Our world is currently facing the global warming whereby 

the average temperature of our earth atmosphere and oceans 

is increasing year by year. Studies shows that our earth 

mean surface temperature has increased about 0.8C which 

about two-third of increase occurring since 1980. The global 

warming of the earth may lead to more forest fire and fire 

disaster occur as everything gets more flammable due to the 

high temperature of our earth atmosphere. Therefore, fire  

extinguishing robot is needed to reduce all the damage cause 

by natural or human made fire disaster. Firefighting and 

rescuing the victims is a risky task. Fire Fighters have to  

 

face dangerous situations while extinguishing the fire. Fire 

Fighters extinguish fires in tall buildings, drag heavy hoses, 

climb high ladders, carry victims from one building to 

another. In addition to long and irregular working hours, fire 

fighters also face unfriendly environment like high 

temperature, dust and low humidity. Besides, they also have 

to face life threatening situations like explosion and collapse 

buildings. According to the report of IAFF in the year 2000, 

1.9 fire fighters per 100,000 structure fires have lost their 

lives per year in USA. However, this rate was increasing to 

3 per 100,000 structure fires. The different causes of Line 

Of Duty Deaths (LODD) are smoke inhalation, burns, 

crushing injuries and related trauma. Statistics shows that 

the deaths of fire fighters are constant every year. This 

results in need of firefighting machines to assist the fire 

fighters to avoid deaths by handling the dangerous situations. 

So if a robot is used instead, which can be controlled from a 

distance or which can perform actions intelligently by itself, 

which will reduce the risk of this task of firefighting. Robot 

is a mechanical device that is used for performing tasks that 

includes high risk like firefighting. There are many types of 



www.ierjournal.org            International Engineering Research Journal (IERJ), Volume 3 Issue 1 Page 4931-4934, 2018 ISSN 2395-1621 

 
© 2018, IERJ All Rights Reserved  Page 2 

 

robots like fixed base robot, mobile robot, underwater robot, 

humanoid robot, space robot, medicines robot etc. Fixed 

base robot has limited workspace due to their structure. 

Workspace of the robot can be increased by using a mobile 

platform. These type of robots are called mobile robots. 

Mobile robots are used in mining, military, forestry, security 

etc. Mobile robots can also be used for extinguishing fire in 

tunnels, industries, hospitals laboratory and in homes A 

firefighting robot will decrease the need of fire fighters to 

get into dangerous situations. Further the robot will reduce 

the load of fire fighters. It is impossible to extinguish fire 

and rescue many victims at a time of huge disaster. Robot 

technology can be very efficiently used in such cases to 

rescue much more victims. Thus robotics makes human life 

easier and safe as well as save a lot of time. 

II. MOTIVATION 

 

1. Fire-fighting is a critical operation that currently 

needs to be performed regularly by humans.               

2.  Even small fires can become serious without 

timely detection.                                                                        

3. Once a fire breaks out, it l’s always an emergency 

that must be addressed immediately.                                

4. We lose several human lives each year in fire 

fighting activity.                                                                      

5. As autonomous mobile agents become more and 

more sophisticated, can we delegate the responsibility of 

such critical, life-threatening operations to these agents. 

III. LITERATURE REVIEW 

 

In today’s era firefighting is a dangerous issue. Many 

authors are working on different techniques for firefighting. 

Author Ratnesh Malik et al. has developed an approach 

towards firefighting robot. The robot is designed and 

constructed which is able to extinguish fire. The robot is 

fully autonomous. It implements the concept likes 

environmental sensing and awareness, proportional motor 

control. The robot processes information from its sensors 

and hardware elements. Ultraviolet, Infrared and visible 

light are used to detect the components of environment. The 

robot is capable of fighting tunnel fire, industry fire and 

military applications are designed and built. Ultraviolet 

sensors are used to detect fire. Once fire is detected, robot 

sounds an alarm. Then the robot activates an electronic 

valve which release sprinkles of water on the flame. 

Detailed concept of robot is explained which automatically 

detects fire and extinguishes it in short time by the use of 

sensors, microcontroller etc. This robot is used in places 

where human lives are at high risk. Wireless  firefighting 

robot is developed by Swati Deshmukh.  It comprises of 

machine which has ability to detect fire and extinguish it. 

The firefighting robot can move in both forward and reverse 

direction and can turned in left and right directions. Thus 

fire fighter can operate the robot over a long distance and 

there is no need for human near the area on fire. Light 

dependent resistors are used for detection of fire. These 

resistors are highly sensitive devices and are capable of 

detecting very small fire. The robot provides security at 

home, buildings, factory and laboratory. It is an intelligent 

multisensory based security system which contains 

firefighting system in daily life. 

 

IV. PROBLEM STATEMENT 

 
“Recently, It Has Sometimes Been Impossible For Fire-

Fighting Personnel To Access The Site Of A Fire, Even As 

The Fire Causes Tremendous Property Damage And Loss 

Of Human Life, Due To High Temperatures Or The 

Presence Of Explosive Materials. In Such Environments, 

Fire-Fighting Robots Can Be Useful For Extinguishing A 

Fire. Thus, Fire-Fighting Robots Are Operated In Places 

Where Fire Fighters Are Unable To Work.” 

V. OBJECTIVES 

 

 To present a live video feedback wireless controlled 

fire extinguisher with a speech recognition module. The        

security system of the home and building contains 

firefighting robot security vehicle, RF module. To 

programme  AVR to control the robotic vehicle to acquire 

flame sensor data, and run the vehicle towards fire by giving 

directions using speech recognition module. If the flame is 

detected by flame sensor, buzzer will  activate. The water 

pump will activate in automatic mode. 

VI. BLOCK DIAGRAM AND WORKING 

 

 The main brain of this project is the Arduino, but in-

order to sense fire we use the   Fire sensor module  (flame 

sensor) that is shown in block diagram.    As you can see 

these sensors have an   IR Receiver (Photodiode)  which is 

used to detect the fire. How is this possible? When fire 

burns it emits a small amount of Infra-red light, this light 

will be received by the IR receiver on the sensor module. 

Then we use an Op-Amp to check for change in voltage 

across the IR Receiver, so that if a fire is detected the output  

pin (DO) will give 0V(LOW) and if the is no fire the output 

pin will be 5V(HIGH). 

So, we place three such sensors in three directions of 

the robot to sense on which direction the fire is burning. We 

detect the direction of the fire we can use the motors to 

move near the fire by driving our motors through the   

L293D module . When near a fire we have to put it out 

using water. Using a small container we can carry water, a 

5V pump is also placed in the container and the whole 

container is placed on top of a   servo motor  so that we can 

control the direction in which the water has to be sprayed.  
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VII. HARDWARE DESCRIPTION 

 

1. Microcontroller :  

 Microcontrollers are used in automatically controlled 

products and devices, such as automobile engine control 

systems, embedded systems. By reducing the size and cost 

compared to a design that uses a separate microprocessor, 

memory, and input/output devices, microcontrollers make it 

economical to digitally control even more devices and 

processes. Mixed signal microcontrollers are common, 

integrating analog components needed to control non-digital 

electronic systems. 

 

2. LCD: 

 A 16x2 LCD means it can display 16 characters per 

line and there are 2 such lines. In this LCD each character is 

displayed in 5x7 pixel matrix. This LCD has two registers, 

namely, Command and Data. 

 

3. Bluetooth : 

 This technology allows to the users instantaneous 

connections of voice and information between several 

devices in real time. The way of transmission used assures 

protection against interferences and safety in the sending of 

information. 

 

4. Smoke Sensor :  

Sensitive material of MQ-7 gas sensor is SnO2, which 

with lower conductivity in clean air. It make detection by 

method of cycle high and low temperature, and detect CO at 

low temperature(heated by 1.5V).The sensor’s conductivity 

gets higher along with the CO gas concentration rising. At 

high temperature(heated by 5.0V),it cleans the other gases 

adsorbed at low temperature. Users can convert the change 

of conductivity to correspond output signal of gas 

concentration through a simple circuit. 

  

5. Temperature Sensor :  

The LM35-series devices are precision integrated-

circuit temperature sensors, with an output voltage linearly 

proportional to the Centigrade temperature. The LM35 

device has an advantage over linear temperature sensors 

calibrated in Kelvin, as the user is not required to subtract a 

large constant voltage from the output to obtain convenient 

Centigrade scaling. 

 

6. Camera :  

The wireless camera is used for making live 

demonstration of fired place where human is not available to 

give services for stopped the burning place.  We are using 

Android Device WiFi enabled camera rather than normal 

wireless camera. 

VIII. ADVANTAGES 

 

Capability of sensing accurately with increased 

flexibility 

2. Low cost in the long run 

3. Reliable and economical 

4. To detect the exact direction of the fire source 

 

 

 

IX. RESULTS 

 

 
Fig 1.Hardware Implementation of Proposed Device 

 

The robotic vehicle, i.e. transmitter section and receiver 

section had been designed and the programs were burned 

into both the PIC microcontrollers at receiver and 

transmitter section. The project is successfully tested for all 

the commands and it also detected the fire with the help of a 

flame sensor. Once the flame is detected  a buzzer is 

activated and a motor drives the water pump. 

The commands are provided by pressing the switches 

connected on the transmitter section for forward, backward, 

right and left movement of the robotic vehicle. A camera is 

provided to get the live video feedback of the room for the 

smooth movement of the robot. 
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