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Abstract:Expanding human populace and innovative improvement has prompt increment in flame mishaps and 

dangers. Unavoidable conditions and physical constraints of person make fire extinguishing a testing and 

demanding assignment. Fire extinguishing is an exceptionally unsafe undertaking and it might likewise include 

death toll. Robotics is the rising answer to ensure the safety of the surroundings and human lives. Fire 

extinguishing robot is an equipment model which can be utilized for extinguishing the fire amid flame 

mischances. It can decrease the blunders and constraints confronted by the people during the extinguishing 

process. Our outlined robot can seek the zone, find the fire and extinguish it before it turns out to be out of 

control. It can explore the building while effectively checking for fire. It can be operated remotely by any 

individual from anyplace on the planet using mobile phone or a laptop. With the assistance of Internet of Things 

and machine talking application, it can alert and notify the client about the status of the situation at that 

particular location. The robot which we have proposed in this paper has discovered its application in flame 

dousing operations amid flame mishaps where the likelihood of the servicemen to enter the fire inclined region 

is less  

    

1. INTRODUCTION  
With the increase in human 

population the incidents of fire accidents 

have been happening every now and again 

due to diversified causes which require 

strategies and techniques to be intervened. 

Fire accidents in places such as home, 

schools, offices, industries, factories etc. 

are very common and may prove to be 

lethal if proper safety precautions are not 

taken care of. The odds of achievement 

dealing with it are more prominent when 

the fire has recently broken out. The 

stifling environment may prove to be 

challenging for humans because of 

physical impediment and hence to deal 

with such situations fire fighting robots 

can be used. In this paper we have 

designed an enhanced wireless manually 

controlled smart fire-fighting robot which 

can be controlled by the user from any 

remote location using a smart device. The 

robot is equipped with various sensors 

which continuously monitors to detect 

flame, human casualties, temperature, 

humidity, distance between the obstruction 

and the robot and extinguishes the fire if 

present with the help of a DC fan. To have 

a proper and a broader view of the 

surrounding a webcam is mounted to 

continuously scan the surrounding so that 

the robot does not waste time searching for 

fire and deal with places where fire-

fighting needs immediate attention first. 

The model developed does not totally 

depend upon sensors so that even if the 

sensors fails to work in such adverse 

environment or provide faulty readings, 

the robot could still extinguish the fire 

with the help of the webcam and vice 

versa. It is so programmed that it would 

never lead itself into fire.  

   
2. LITERATURE REVIEW  

The feasibility of fire-fighting 

robot to deal with such troublesome 

situations past the scope of human has 

been proposed in different papers [1]. In 

this paper we have dedicated our effort in 

designing a manually controlled fire 

extinguishing robot because autonomous 

fire-fighting robots proposed in earlier 

papers do not produce more efficient 

results than those which can be manually 

controlled by users [2]. Some of the robots 
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that are proposed takes usually a longer 

time in processing and scanning the 

environment for presence of fire, their 

incapability to extinguish vulnerable 

affected areas first may lead the fire to 

spread wildly leading to loss of life and 

property causing mass destruction [3], [4]. 

In some cases the robots are operated in a 

given restricted environment and so there 

exhibit a constraint in their application in 

real time environment [5]. Totally 

depending upon the readings of the sensors 

in a fire hazard environment may prove to 

be inappropriate as faulty reading of 

sensors due to disruptive condition of the 

environment may cause the robot to be 

totally ineffective [6]. Moreover streaming 

videos over cloud may produce 

undesirable latency in real time application 

and hence is seldom used [7]. Hence our 

robot was designed keeping in mind all 

this factors to overcome such 

inefficiencies. The process of scanning the 

environment for the presence of fire 

usually takes a longer time and is 

overcome by giving the entire authority to 

the user to make the robot move in areas 

the user desires so that vulnerable areas are 

handled first, along with different sensors 

a webcam is also mounted on top of the 

robot so that even if the sensors provide 

faulty readings the user can still be sure of 

the situation and the surrounding the robot 

is under and vice versa. Robots which are 

controlled wirelessly using raspberry pi via 

Wi-Fi dongle from remote location solely 

depends upon distance of the robot and 

raspberry pi and with the increase in 

distance their operational delay seems to 

increase which may lead to havoc in fire-

fighting scenario when being operated 

from remote location and so a Weaved 

IOT platform is chosen which only relies 

upon a good internet connection so that 

user can actively interact with the robot 

with least delay irrespective of the distance 

between robot and the user [8]. Weaved 

provides an IoTplatform allowing the 

robot to be accessed by the user from 

remote location over different network by 

enabling Port Forwarding automatically 

which may otherwise prove to be a 

difficult task if done manually 

  
3. PROPOSED SYSTEM  

A. Techniques  

a) Navigation system  

1. We can remotely monitoring and 

controlling the robot  

2. Use android application to control the 

robot      
b) Using fire extinguisher tank  

1. Using this method to extinguish the fire  

2. Suitable to all types of fire  
c) Advantage of proposed system: 

 1. It extinguishes big fire and does not 

spread the fire  

2. It has suitable for all open area 3. It has 

fast to reach and turn off the fire 
4. METHODOLOGY  

A.  Pic Microcontroller  
The PIC microcontroller 

PIC16F877a is one of the most renowned 

in the industry .this controller is very 

convenient to use, the coding or 

programming of this controller is also 

easier. One of the main advantages is that 

it can be write–erase as many times as 

possible because it use FLASH memory 

technology. It has a total number of 40 

pins and there are 33 pins for input and 

output.PIC16F877a is used in many PIC 

microcontroller projects.PIC16F877a also 

have many applications in digital 

electronics circuits. PIC16F877a finds its 

applications in a huge number of devices. 

It is used in remote sensors, security and 

safety devices, home automation and in 

many industrial instruments, an EEPROM 

is also featured in it which makes it 

possible to store some of the information 

permanently like transmitter codes and 

receiver frequencies and some other 

related data.     

  
5. FLAME SENSOR  

Flame sensor modules do not cost 

much, and the efficiently detect flame. 

Flame sensor module is used for this 

project which has a sensitivity adjustment 
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pot. It has a positive supply pin, which 

must be provided with a +5v supply. GND 

pin must be grounded. This module 

provides both analog as well as digital 

outputs. Only digital output is used in this 

project.     

  
6. MOTOR DRIVER AND MOTOR  

With the help of motor driver, 

clockwise and anticlockwise rotation of 

motor can be easily achieved. Motor driver 

must be supplied with a supply voltage of 

5v. Since this robot needs to carry a fire 

extinguisher, dc gear motor having enough 

torque must be selected.  

  
7. FIRE EXTINGUISHER AND VALVE

    

 General fire extinguishers are 

heavier and difficult to be transported or 

triggered. A spray type one will be most 

convenient and affordable. In case of 

general type, an +electronic valve should 

be used to release the gas or foam. For the 

spray type, electronic actuator can be used. 

In this project, i have used spray type 

extinguisher an instead of actuator, a cam 

mechanism is used to apply pressure on 

the nozzle.     

  
8. BUILDING THE ROBOT  

Choose a board of convenient size 

and strength to carry the extinguisher. Use 

either metal plate board or plywood board. 

Drill out holes for connecting motor 

clamps. Place the motor to the chassis with 

the help of clamp and connect wheels. 

Short the wires of the motor on the same 

side such that they rotate in the same 

direction. Connect each motor pair to the 

motor driver. Place the flame sensors in 

the front side of chassis 5-6cm apart, such 

that the sensor in middle is placed at the 

center of chassis. Sensitivity of sensors on 

the sides must be adjusted to detect fire far 

away.      

 

 

 

 

9. CONCLUSION  
This project proposal is to reduce 

the man power. Some advanced techniques 

and applications are also introduced. To 

accomplish these and to create a useful 

sensing technique, it is indispensable to 

make an effective collaboration among 

researchers in different fields of 

engineering and science such as electrical, 

electronics, information, mechanical and 

materials. Actually, progress is being made 

in sensing potential to create something 

new, as shown in the application of a 

flame sensor.    
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