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Abstract— Robotics can be used to assist fire fighters to 

perform this task of firefighting and thus reduce the risk of 

their lives. Fire fighter is a robot designed to use in extreme 

conditions. Conventionally wireless controlled robots had 

many drawbacks and limited capabilities. This paper describes 

a smart fire fighter robot designed for defense security system 

with rf module, microcomputer wireless transmission. The 

robot can transmit real-time video in with a camera in a 

wireless fashion with night vision capabilities. 
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I. INTRODUCTION 

Here we design a simple prototype of a RF based firefighting 

robot which can be controlled remotely and the video 

transmitted by the camera can be monitored and analyzed on 

a computer display. 

The robotic vehicle is loaded with water tanker and 

a pump which is controlled over wireless communication to 

throw water. An 8051 series of microcontroller is used for the 

desired operation. At the transmitting end using push buttons, 

commands are sent to the receiver to control the movement 

of the robot either to move forward, backward and left or right 

etc. At the receiving end three motors are interfaced to the 

microcontroller where two of them are used for the movement 

of the vehicle and the remaining one to position the arm of 

the robot. The project can be enhanced by interfacing it with 

a wireless camera so that the person controlling it can view 

operation of the robot remotely on a screen. 

II. LITERATURE SURVEY 

A. Design and Implementation of RF Based Fire Fighting 

Robot[3] 

In this paper, the project supposes a movable robotic vehicle 

with a remote controller by using RF module and 

microcontroller 8051.The robot operates in two mode 

navigation mode in which we control the robot and in second 

mode i.e. arm control mode in which we control the arm and 

the spray action of the robot. The mode can be known by the 

indicating LED, which when ‘on’ indicate that robot is in arm 

control mode. On the remote control we have 4 buttons, 

namely up, down, right and left. To switch between two mode 

right and left key has to be pressed simultaneously. The up 

and down buttons control the forward and backward 

movement of the robot respectively. The other two buttons 

control the right and left turn of the robot.  

When in the arm control mode up and down button 

is use to set the angle of the spraying arm and left key is used 

to spray. So once the robot control unit is turned on, we have 

our system up and running. The controlling unit and the 

remote control unit communicate using RF communication. 

This robot is not quite a huge one and designed to be easy 

transportation. 

B. War Field Fire Fighting Robot with Fire Fighting Circuit 

[4] 

The project is designed to develop a robotic vehicle using 

Bluetooth. Basically the project is designed to develop a 

robotic vehicle named War Field Spying Robot using RF 

technology for remote operation attached with smart cell 

phone having IP web cam application for monitoring purpose. 

The robot along with smart cell phone can wirelessly transmit 

real time video and will give confidential information 

regarding opposite parties. An 8051 series of microcontroller 

is used for the desired operation. The commands are sent to 

the receiver, at the transmitter side with push buttons, to 

control the movement of the Robot to move forward, 

backward and left or right. Two DC motors are interfaced, at 

the receiving side to the microcontroller, which control the 

movement of Robotic vehicle. A smart cell phone with IP 

web cam application is mounted on the robot body for spying 

purpose even in complete darkness by using infrared lighting. 

This will send the videos wirelessly at the transmitter side 

(laptop). This is kind of robot can be helpful for spying 

purpose in war fields and in order to minimize the attacks like 

26/11 in Mumbai in future. It can also be helpful where living 

beings cannot reach.  

C. Fire Fighter Spy Robot [5] 

The Fire Fighting Robot is designed to search for a fire in a 

small floor plan of a house of the specific dimensions, 

extinguish the fire with the help of the front fan of a toy 

hovercraft, and then return to the front of the house.  

The circuit implemented consists mainly of two 

different sub-circuits. The first part comprises of making the 

robot follow a black strip. This was done using a comparator 

circuit using the LDR whose reference voltage was fixed 

using the potentiometer. This was based on the phenomenon 

that the resistance of the LDR decreases as the intensity of 

light falling on it increases. In our case, the light reflected 

from the white surface is more than that from the black 

surface. Therefore, the voltage in positive terminal of the 

comparator remains high as long as the robot is moving on 

white surface. If the black surface come under one of the two 

LDR’s the motor corresponding to that LDR stops, the other 

making it move away from the black line. But as the other 

LDR crosses the black line, its motor stops, the other forcing 

it in other direction, resulting in it’s following the black line 

thus using a source follower circuit. The second part 

comprised of using LDR’s and IR Receivers to detect flame. 

The dual Op-Amp LM358 was used for the same. The two 

comparator circuits were used. For LDR, the working was 

same, but for IR receiver the voltage and not the resistance 

vary according to the intensity of light. Thus the two ends of 

IR-receiver were connected to ground and positive terminal 

of the comparator .The output of these two were ORed and 

given to a mono-stable 555 timer with time period of 4 

sec.555 was used because when the robot sees the fire ,the fan 
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starts and the motors stop but when fan starts the intensity of 

light decreases and hence the two motors start again and there 

is a chance that the motor starts before the fire is extinguished 

.The 555 helps in generating a high pulse of about 4 seconds 

which will not depend on the intensity of light for the same 

duration .Thus, this will make sure that the fire is 

extinguished before moving ahead. Once the fire is 

extinguished it will retain its original motion. 

D. Automatic Fire Fighting Robot [6] 

“Automatic Fire Fighting Robot” project employs the 

electrical thermostat technology for the controlling the fire 24 

hrs. The system is cost effective, has a wide applications 

which when implement can show good and effective result. It 

can be use deliberately in industrial applications, commercial 

and in domestic sectors where the requirement of automatic 

work demands. Synchronization of various equipment 

involve in the system i.e Thermostat Sensor, water jet, 

wireless remote and wireless android device WiFi enabled 

Camera. This is mean to simulate the real world operation of 

Robot performing a fire extinguishing function. Fuzzy logic 

provided an appropriate solution to the otherwise complex 

task of mathematically deriving an exact model for the non-

linear control system upon which conventional control 

techniques could then be applied. Making Robot wireless 

increases the effective area of operation, thereby making it 

possible to control the robot from remote location. Keeping 

all above factors in mind the Robot is capable of being 

remotely controlled and live video buffering i.e. possessing a 

multimedia interface was convinced and developed. 

E. Control of an Autonomous Industrial Fire Fighting 

Mobile Robot [7] 

The robot performs analog to digital conversion on 5 infrared 

sensors: two to control the motion of robot and three for 

candle detection. The infrared sensor is used as input sensor 

which is connected at different levels of the robot chassis. The 

infrared sensor senses the infrared rays coming out of the fire 

and it feeds the signals to the microcontroller. The 

microcontroller in turn control the extinguishing system. The 

pumping motor in extinguishing system controls the flow of 

water. Infrared sensors are used to control the movement of 

robot. These sensors send the signal to the microcontroller 

whether they are on the black line or white line. Accordingly 

the microcontroller performs a set of operations and controls 

the robot movement through D.C. geared motors. This is fully 

automatic process and no manual support is needed. 

Microcontroller Atmega 32 is used for this purpose.  

The FFMR moves to the fire location and use five 

infrared sensors to detect fire event. If the fire event is true, 

the FFMR must fight the fire source using extinguisher. 

Whenever a flame gets detected by the robot, its motion will 

stop and the pumping mechanism of the robot gets turned on 

to extinguish the fire with the help of water. Robot will be 

able to detect flames coming out of fire if a fire blows up in 

or around its path. Since a small amount of water can also 

decrease the intensity of flames coming out of fire, therefore 

the pumping mechanism will work for a definite amount of 

time to ensure that the fire is completely extinguished. 

III. ROBOTS ELECTRONIC MODULE 

 
Fig. 1: Robots Electronic Module 

A. RF Module 

 
Fig. 2: RF module 

This RF module comprises of an RF Transmitter and an RF 

Receiver. The transmitter/receiver (Tx/Rx) pair operates at a 

frequency of 434 MHz an RF transmitter receives serial data 

and transmits it wirelessly through RF through its antenna 

connected at pin4. The transmission occurs at the rate of 

1Kbps - 10Kbps.The transmitted data is received by an RF 

receiver operating at the same frequency as that of the 

transmitter. The RF module is often used along with a pair of 

encoder/decoder. The encoder is used for encoding parallel 

data for transmission feed while reception is decoded by a 

decoder. HT12E-HT12D, HT640-HT648, etc. are some 

commonly used encoder/decoder pair Ics. 

1) Features of RF Transmitter and Receiver 

 Receiver frequency: 433MHz 

 Receiver typical sensitivity: 105Dbm 

 Receiver current supply: 3.5mA 

 Receiver operating voltage: 5V 

 Low power consumption 

 Transmitter frequency range: 433.92MHz 

 Transmitter supply voltage: 3V~6V 

 Transmitter output power: 4~12Dbm 

B. Microcontroller 8051 

The Intel 8051 microcontroller is one of the most popular 

general purpose microcontrollers in use today. IT is 40 pin IC 

8051 The Intel 8051 is an 8-bit microcontroller which means 

that most available operations are limited to 8 bits. There are 

3 basic "sizes" of the 8051: Short, Standard, and Extended. 

They can be programmed using 8051 assembly language, and 

they all share certain features (although the different models 

all have their own special features). 

1) Features of 8051  

 4 KB on chip program memory. 

 128 bytes on chip data memory (RAM) 

 16 bit timers (usually 2, but may have more, or less). 
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 3 internal and 2 external interrupts. 

 Bit as well as byte addressable RAM area of 16 bytes. 

 Four 8-bit ports, (short models have two 8-bit ports). 

 16-bit program counter and data pointer. 

C. Night Vision Camera 

 
Fig. 3: Night vision camera 

Night vision camera with IR illuminators.  Wireless camera 

detects and scan all the common video frequencies, usually 

somewhere between 50MHZ and 30 GHZ, within a certain 

radius. It then allows the user to monitor what is being 

broadcast on those frequencies, if the signal is strong enough, 

the wireless camera detector usually display the images.  

D. Advantages 

 Can be used in the restricted area.  

 Provide inbuilt option to switch ON & OFF IR lights as 

and when required. 

 If the signal is strong enough, the wireless camera 

detectors usually display the images.  

 Used in industries for monitoring where it is hazardous 

for humans. 

 Can be used for night patrolling in places like banks, 

airports etc. 

E. Application 

 Mining Surveillances: As the robot can be operated on 

any terrain hence can be used for underground tunnel 

surveillance. 

 Disaster Affected Area: Analysing such areas can be 

done without putting human life at risk.  

 Industrial: Used in industries for monitoring and in 

accidental fires. 

IV. CONCLUSION 

Fire causes tremendous damage and losses of human life and 

property. It is sometimes impossible for the fire fighter 

personnel to access the site of fire because of explosive 

material, smoke and high temperature. Though this we can 

conclude that the robot can be placed where human lives are 

at risk. The robot can operate in environment which is out of 

human reach in very short time. In such environment, fire 

fighter robot can be useful for fire extinguishing. Also we can 

monitor it manually. 
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