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Abstract - Fire-fighting robot works on behalf of humans in hazardous area. This system is used to protect human lives and 
surroundings from fire mishaps. The objective of this work is to develop a fire fighting robot which aids the society to 
protect them from fire accidents. The robot helps in emancipation and helps people by suggesting emergency medical 
assistance to the person suffering from injuries caused during fire accidents. 
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I. INTRODUCTION 
 
A robot is needed to help people in dangerous 
situations. The fundamental requirement of fire 
fighting robot is to douse fire during fire mishaps 
replacing the fire fighters. Fire mischances have 
turned out to be normal in the recent days and in 
some cases, lifesaving turns into a troublesome task 
for the fire-fighters who are locked in. The absence of 
some essential fire-fighting abilities among the 
general population leads to the issue of an enormous 
catastrophe. In such cases, a fire-fighting robot can 
protect numerous casualties in the place of 
catastrophe. This robot can be implemented for 
shielding firefighters from extraordinary peril in 
petrochemical, synthetic unsafe items, lethality or 
during exploder fire mischance.The study of this 
work is to design and test a robot capable of dowsing 
fire by effectively replacing a firefighter during fire 
accidents. The implementation of this system will 
increase the safety of fire fighters and therefore help 
in mitigating unsafe conditions. This system mainly 
focuses on detecting fire in disaster-prone areas and 
thereby extinguishes fire on detection. This system 
provides visual indications and suggests first-aid to 
injured people. The rest of the paper is structured as 
follows. Section 2 discusses about the literature 
review related to the area of firefighting robots based 
on the proposed system. 
 
II. RELATED WORK 
 
Hisato Ando et al.[1] (2017) submitted a paper on 
“Aerial Hose Type Robot by Water-Jet for Fire 
Fighting” where they  designed a prototype to 
validate the feasibility of the amount of water 
required to extinguish a fire, and then evaluate the 
reaction force and its effect on the robot. 
B. Swetha Sampath [2](2011) presented a paper on 
“Automatic Fire Extinguishing Robot” which is a 
hardware-based model and is designed to 
automatically extinguish fire during fire accidents. 

The robot moves in the direction of fire depending on 
its intensity. Calcium Silicate boards are used to coat 
the surface of the robot which can withstand very 
high temperature. The temperature detecting capacity 
of the robot is changed by warming the 
Thermocouple closures to a cut-off temperature, 
above which the robot begins reacting to the fire. The 
robot is used in rescuing operations during fire 
accidents where the possibility for service men to 
enter the fire prone areas is very less. The advantage 
of the robot is that it can turn ON automatically using 
the thermocouple when it detects the fire. 
Teh Nam Khoonet al.[3](2012) presented a paper on 
“Autonomous Fire Fighting Mobile Platform” which 
illustrates the advancement work depending on the 
stage and plausibility of being a self-governing unit to 
screen a recommended territory, identify for flame 
and smother the fire. At the point when the fire 
sources being recognized the fire will be speedily 
quenched utilizing fire smothering framework that is 
mounted on its stage to distinguish the fire source the 
contribution from fire sensors are finely tuned in 
connection to the encompassing zone. 
Sahil S.Shahet al.[4] (2013) presented a paper on 
“Fire Fighting Robot” that has been designed using 
embedded systems to stimulate household fire. It is 
capable of migrating through a modelled floor and is 
has the ability to scan the flame. The robot can even 
go about as a way guider in ordinary case and as a 
fire quencher in crisis. Robot douses the fire before 
raging out of control. 
Chee Fai Tan[5] (2013) presented a paper on “Fire 
Fighting Mobile Robot” which is a remote-controlled 
robot to replace the fire fighters and reduce the risk of 
working in hazardous area and perform firefighting 
task. Different types of currently available fire 
fighting machines such as LUF60, FIREROB, FFR-1, 
FIREMOTE 4800, MVF-5, JMX-LT50, SACI2.0, 
ArchiBot-M, ThermiteT2, MyBOT2000 are described 
and compared with the present fire fighting robot 
technology. 
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AlHaza Tet al.[6](2015) published a paper on “New 
Concept for Indoor Fighting Robot” that has been 
designed for indoor fire fighting. This robot has the 
ability to climb stairs and also negotiate with several 
types of flow materials. Outer surface of the robot is 
coated with Ag to withstand temperature up to 700o C 
for 60 minutes. Multiple thermal insulation technique 
has been used for this purpose. It can send videos and 
audio information to control unit by communicating 
with trapped and injured victims inside the buildings. 
Ahmed Hassaneinet al.[7] (2015) submitted a paper 
on “An Autonomous Fire Fighting Robot” to locate 
and extinguish fire in the given environment. The 
robot migrates to the scene of activity and avoids 
obstacles it faces in its excursion. This is mainly 
because they can be used in dangerous situation s for 
an individual to involve themselves in it. 
Kadam.Ket al.[8](2018) submitted a paper on “Fire 
Fighting Robot”designed robot which extinguishes 
fire using remote control. These robots are for 
theenterprises where possibility of unplanned fire 
accidents take place. The proposed vehicle can 
identify the flame when it goes closer to it and stifling 

it consequently by utilizing gas sensor and 
temperature sensor. It includes equip engines and 
engine driver to control the development of robot. 
Transfer circuit controls the pump when it identifies 
fire at that point, it states with microcontroller 
(Arduino UNO R3) through a Bluetooth module. The 
proposed robot consists of a water source to sprinkle 
water. It will give GUI to Arduino task utilizing 
android. It might confront obstructions while 
distinguishing fire, at that point it has deterrent 
staying away from capacity. It distinguishes snags 
utilizing ultrasonic sensors up to scope of 80 m. 
 
III. METHODOLOGY 
 
An Arduino based algorithm is used to detect fire and 
measure distance from fire source while the robot is 
on its way to douse fire. When the fire is detected and 
the robot is at a distance close to the fire, a centrifugal 
pump throws water for extinguishing fire. A water 
spreader is used for effective extinguishing. It is 
noted that the velocity of water is reduced on using 
the water spreader in a process. 

 

Fig 1. Hardware and Software Interface 
 
Fig 1.illustrates to setup a firefighting robot the 
construction process is divided into two types, 
hardware interface and software interface. The 
software interface is a primary interface which 
consist of Raspbian OS with SSH interface. Secured 
shell interface (SSH interface) sets up the local 
network and wireless connectivity. It is also known as 
network interface.SSH interface controls the 
Raspberry pi via connection. To run the software, the 

hardware connections are made simultaneously. In 
hardware interface Raspberry pi stretch is used and it 
is connected with RPI (Raspberry Pi) camera, 
Sensors, Audio Output interface(speaker) and serial 
interface. Serial interface is used to connect Arduino 
with Raspberry pi. RPI camera consist of 20 
megapixel which is used to capture the video of the 
surrounding of about 30meters.Sensor array which is 
connected in raspberry pi consist of three different 
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sensors namely flame sensor, MQ 135 sensor and 
water sensor. Flame sensor is used to identify the 
sensitivity of the flame.MQ Sensor is composed of 
three sensors. They are gas sensor, flame sensor and 
smoke sensor. The flame sensor present in MQ 135 is 
used to check the concentration of the flame. Water 
sensor is used to pump water for dousing the fire. The 
Arduino is used to construct fire fighting robot is 
Arduino UNO and Arduino MEGA .12 DC Motors 
are fixed in Arduino which is controlled by Micro 
Controller board. These motors help in various 
motions like movement, rotation and pumping water. 
At software interface side by hardware connection it 
maintains and establishes the connectivity between 
RPI and Arduino and it identifies the thermal region 
using camera which is fixed in Raspberry pi. Based 
on the activities motors are fixed in order to activate 
the movement and rotation. Once the flame is 
identified using flame sensor the values are fetched.  
The raspberry pi sends the commands and the 
Arduino receives those command and response 
accordingly. Thereby it activates the water pumping 
motor and validate the thermal static. Once the water 
level is decreased the water sensor identifies the 
water level and activates direction to refill motor. RPI 
camera also performs identification of the person and 
suggests first aid through audio output interface. 
 
IV. INNOVATION 
 
Fire fighting robot is used in disaster prone areas 
where fire fighters find difficulties in rescuing people 
caught in fire accident. In order to overcome this kind 
of problems firefighting robots are proposed for the 
welfare of the society. During a fire extinguishing 
activity, it is recommended to emit water directly on 
the fire source by fire fighters positioned away from 
the fire. However, it is difficult to directly access the 
fire source.  
The main motto of the robot is to directly access the 
fire source on behalf of firefighters and rescue the 
people caught in fire accident. Thus, Mobile fire 

fighting robots are introduced to detect fire and 
safeguard the people from harm.  
 
V. CONCLUSION 
 
Firefighting robot can be used in place of humans 
reducing the risk of life of the firefighter. Therefore, 
it can be used in areas where fire accidents are caused 
more predominantly. They provide greater efficiency 
to detect the flame and it helps in extinguishing and 
also suggests first-aid in case of harm. Robot detects 
temperature, smoke and flame at the spot where the 
robot exists. This robot is helpful in areas where 
natural calamity and bomb explosions occur. 
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