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Abstract: The paper presents a robot that constantly navigates to perceive any fire in its surroundings, if any fire it 
extinguishes it. This is meant to simulate the real world operation of a machine performing a fire extinguishing function at 
any workplace. The robot further sends message(s) to predefined numbers for alerting the user and provides broadcasting of 
images.  
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I. INTRODUCTION  
 
Life is the most priceless gift of the universe, which 
cannot be substituted or replaced. As generations 
have passed by, complexity of life has increased to 
such an extent that populaces are certainly not as 
concerned about the safety processes. In the present 
day scenario, fire accidents are on the rise due to 
sheer negligence and hence resulting in the loss of 
countless lives to which no effective procedures are 
being undertaken. This paper presents an effective 
and efficient method to tackle fire accidents.  The 
paper proposes an autonomous robot that detects any 
fire in its surrounding using IR Fire Sensor and 
extinguishes it at the ground level. 
 

 
Fig 1 Basic Block Diagram 

 
A wireless RF Camera is attached to the head of the 
robot to provide surveillance of the fire prone area. 
The robot also has the capability to avoid obstacles 
and upon detection of fire, it forwards a message to a 
predefined  number(s) and can  help in rescue 
operations and  also in securing  vital documents. The 
basic block diagram is as shown in Fig 1.  
  
The robot moves  through a model structure or  an 
oilfield and if  a  fire  still exists, it can be 
extinguished with  the  help of blowers and sprays. 

This is meant to simulate the real world operation of a 
machine performing a fire extinguishing function at a  
workplace environment. In critical conditions, 
wherein the machine gets deployed in a battlefield, it 
can detect the presence of a live bomb as well.  
 
II. PERIPHERAL INTERFACE 

CONTROLLERS:  
 
A. PIC Outline  
PIC (Peripheral Interface Controller) is the most 
thriving 8 bit microcontroller. A microcontroller is a 
compact microcomputer and designed to govern the 
operation of embedded systems in motor vehicles, 
office machinery, medical equipment, smart phones, 
robots, household appliances and various other 
gadgets.  
The PIC microcontrollers are widely used in circuit 
designing, especially in the fields of robotics and 
electronics. The main features of PIC include easy 
availability, inexpensive, reprogramming is easy with 
built-in EEPROM, an extensive set of application 
notes and abundant development tools. Every PIC 
microcontroller has a set of registers that also 
function as RAM (random access memory). For on-
chip hardware resources, special purpose control 
registers are mapped into the space for data. 
 
Return addresses are saved on the stack in every PIC. 
On the earlier versions of PIC, the stack was not 
software-accessible. Later, this limitation was 
overcome. It is widely used for industrial purposes 
due to its high performance ability at low power 
consumption.  
B. Advantages of PIC  
1. Inexpensive microcontrollers.  
2. Built-in oscillator with selectable speeds.  
3. RISC architecture 
 
C.PIC18F4550  
  
PIC18 series is based on 16-bit instruction 
architecture that incorporates advanced RISC 
architecture which makes it the utmost performer 
among all the PIC families. The PIC18 series is 
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integrated with new age communication protocols 
like USB, CAN, LIN, Ethernet (TCP/IP protocol) to 
communicate with local and/or internet based 
networks.  Further it has flexible oscillator option 
with four Crystal modes, including High-Precision 
PLL for USB and two External Clock modes, 
providing up to 48MHz. Dual Oscillator Options 
allow Microcontroller and USB module to run at 
different frequencies. 
 
III. CONSTRUCTION 
 
A. Voltage regulator:   
  
For the paper, we've made use of LM7805 voltage 
regulator coupled with a heat sink to remove the 
excess heat generated by the power supply unit.  
  
An output current of 1.5A can be delivered by each of 
these regulators. The immunity to overload is 
provided by the internal current-limiting and thermal-
shutdown features of these regulators.  In general, the 
number "78" denotes positive voltage output and the 
last two digits represent the output voltage that it will 
produce. In addition these devices can be cascaded 
with peripheral components to attain adjustable 
output voltages and currents. Fig 2 depicts the pin out 
of LM7805. 
 

 
Fig 2 Pin out of LM7805 

 
The input terminal is connected to a power supply of 
greater than 5V (generally 12V supply), second 
terminal is connected to ground and third (output) 
terminal gives output of 5V. The 5V output is used to 
power on the IC’s by connecting it to Vcc terminal.   
B. Motor Driver:  
  
Any motor needs to be provided with certain voltage 
(as specified in data sheet) for it to run. When a motor 
is interfaced to a microcontroller or processor, it 
needs additional current as compared to a 
microcontroller pin that can typically generate to run. 
A basic approach to this is to provide a switch that 
accepts a small current, amplifies it and hence 

generates a larger current required to drive a motor. 
This entire process is done by a motor driver.  
 L293D is a typical Motor driver which allows DC 
motor to drive in both clockwise and anticlockwise 
direction. L293D is a 16-pin IC which can control a 
set of two DC motors simultaneously in any 
direction. It is a dual H-bridge Motor Driver 
integrated circuit (IC) whose operation is given by in 
the Table 1.  
L293D has an output current capability limited to 
600mA per channel with peak output current limited 
to 1.2A, sufficient enough to drive a 100rpm motor.  
An internal sensor senses its internal temperature and 
stops driving the motors if the temperature crosses a 
set point which implies that the over temperature 
protection is also built into the IC.  Zener diodes are 
used to protect the driver IC from the voltage spikes 
that occur when the motor is turned on and/or off. 
 

 
C. PIR Obstacle Sensors:  
  
They are used in obstacle detection.  The basic 
concept of PIR obstacle detection is to transmit the 
Infrared signals in a direction and the signals are 
received at the PIR receiver as a consequence of 
reflection of the Infrared radiation from a surface of 
the object and thus preventing the robot from 
colliding with obstacles. 

 
Fig 3 PIR Obstacle Sensor 

  
The main features of the sensor include low current 
consumption and detection range up to 8cm. Further 
it has adjustable sensing range of 2cm to 8cm with a 
single pin output. The typical available sensor is 
shown in Fig 3. 
 
D. IR FIRE SENSOR:  
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An  IR Fire  sensor  is a simple and compact device 
used for sensing the presence of fire.  During any fire 
accident,  hot gases are emitted with a unique spectral 
pattern in the IR region.  The module makes use of IR 
sensor and comparator to detect fire up to a range of 1 
metre. The device as shown in Fig 4, weighing about 
5 grams, can be easily mounted on the robot body. It 
gives a High output on detecting a fire. An 
appropriate action can be taken based on this output. 
The visual indication of output is provided by an on-
board LED.  It is capable of stand-alone operation or 
can be connected to a variety of networked safety 
systems to create a dependable fire monitoring 
system and it has a typical response time of 1sec. 
 

 
Fig 4 IR Fire Sensor 

 
E. Metal Detector:  
  
Metal detectors are used to detect the presence of any 
particular metal. This concept is made use in bomb 
detection wherein the metal element in the bomb can 
be detected.  Metal detectors work by transmitting an 
electromagnetic field from the search coil into the 
ground. Any metal objects(targets) within the 
electromagnetic field will become energised and re-
transmit an electromagnetic field of their own. The 
re-transmitted field is received by the detectors' 
search coil and alerts the user by producing a target 
response. 

 
Fig 5 Metal Detector 

 
IV. GLOBAL SYSTEM FOR MOBILES:  
  
The GSM Modem can accept any GSM network 
operator SIM card and act just like a mobile phone 
with its own unique phone number.  The RS232 port 
can be used to communicate and develop embedded 
applications which is an added advantage of using 
this modem. Applications like data transfer, SMS 
Control, remote control and logging can be developed 

easily. The modem can directly be connected either to 
a PC serial port or to any microcontroller. Sending 
and receiving SMS can be done using this modem.  
 A. GSM SIM 300 MODEM  
  
GSM/GPRS MODEM TTL is built with dual band 
GSM/GPRS engine SIM 300 works on frequencies 
900/1800 MHZ. The Baud rate is configurable from 
2400-115200 through AT command. The GSM 
/GPRS modem has an internal TCP/IP stack enabling 
you to connect with internet via GPRS. It can be used 
for SMS, Voice as well as DATA transfer application 
in M2M interface. The commercially available GSM 
SIM 300 dual-band GSM/GPRS 900/1800 MHZ 
includes features like  
  
I.  Configurable baud rate  
II. Can be controlled through standard AT 

commands  
III. SIM card holder  
IV. Inbuilt powerful TCP/IP Protocol stack internet 

data transfer over GPRS  
V. Normal operation temperature:  -20 C   to +55 C  
VI. Input Voltage: 3.6V -4.5V DC 
 

V. IMPLEMENTATION 
 

The robot presented in the paper is a real time 
embedded system. The paper is implemented using a 
wide variety of hardware components and software 
built around simple C language. Figure 6 depicts the 
detailed block diagram of the paper. There are two 
modes of operation namely autonomous and manual 
controlled.  The mode of operation is directed to the 
robot using the computer and Zigbee module making 
use of HyperTerminal or Putty.  In the autonomous 
mode, the robot unceasingly monitors its 
surroundings in lieu to perceive any fire hazard.  IR 
Fire sensors are mounted on four sides of the robot 
and the electrical output at the sensor is amplified by 
simple transistor amplifier. The amplified signal is 
then fed to the input pins of the PIC18F4550. Metal 
detectors are placed on the front and back end of the 
robot to determine the presence of bombs (if any) in 
case of a battlefield. The output of the metal detector 
is amplified and fed to the microcontroller.  Fire 
sensor input is assigned a higher priority against any 
other task. 
 

 
Figure 6. Detailed Block Diagram 
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Upon the detection of a fire, the microcontroller 
directs motors to cease operation and activates the 
actuators.  A water tank is mounted on the board, 
which is controlled by a 10 rpm DC pump motor. 
Based on the direction of fire, the robot aligs itself, 
following which the motor pump is turned ON. The 
water tank is connected to the pipe whose end is 
mounted onto the head of the robot and the water is 
sprayed on the fire, thus extinguishing fire. 
 
The robot, upon the detection of either a bomb or fire, 
turns on the buzzer indicating an emergency. The 
control signals to the buzzer get asserted by the Timer 
(NE555). In any case, the robot shall send a text 
message to the predefined number(s) as the GSM 
modem is integrated into the system through the 
RS232 serial port.  
In the manual mode, the user gives the directions for 
the robot, say to a particular room whereas in the 
automatic mode, the path will be predefined by the 
user. The robot carries the detection, actuation and 
information transmission while simultaneously 
navigating as instructed by the user.  
 However, the robot consists of RF Camera and at the 
workstation, the receiver is connected to the computer 
through the TV Tuner Card. The live images can be 
viewed and adequate measures or emergency 
operations can be carried out saving lives. The robot 
is built using steel and aluminium alloy which can 
resist high temperatures, thus protecting the circuitry.  
 
VI. RESULTS 
 
Figures 7 and 8 shows the side view and top view of 
the robot. The robot detects fire, positions itself 
appropriately and sprays water to extinguish fire. 
Further the robot avoids obstacles along its path with 
the help of ultrasonic sensors mounted on all the 
sides. Predefined message is sent to the user 
indicating where the fire has been detected and 
wireless transmission of images was achieved 
successfully.  
  

 
 

Fig 7. Side view of the robot 

 
 

Fig 8. Top view of the robot 
 
CONCLUSION  
 
Fire accidents can occur anywhere at any time and it 
rapidly spreads causing havoc. The robot can be used 
in educational institutes, malls, industries, work laces 
or rather, anywhere. Its cost effectiveness makes it 
viable. The robot can be integrated with helicopter 
which can be programmed to fly when the fire 
becomes severe and thus more effective. Lastly, as 
the existing fire sensors are usually mounted on the 
roofs, they are also connected to the robot thus 
making it a furthermore fool-proof system. Moreover, 
the paper can be improved upon by including breath 
sensors for detection of live humans for enhanced and 
swift action for the fire personnel. 
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