e ®
e of Trend in Scientific H ¢

_ International Journal of Trend in Scientific
Research and Development (IJTSRD)

[(;

*

Research and K
Development K

International Open Access Journal

L 4

" ISSN No: 2456 - 6470 | www.ijtsrd.com | Volume-2 | Issue-5

Remote Controlled Fire Fighting Robot

V. Mangayar kar asi
LecturerSenior Grade, Department of Electronics Commurocangineering
Nachimuthu Polytechnic College, Polla, Tamil Nadu, India

ABSTRACT

In the recent year, robots are turned out to b
ingredient over which many people had shown tl
interest. Robotics has gained popularity due to
advancement of many technologies of computing
nano technologies. So, we proposed to d«
something that can make humans life easier
comfortable. Thisproject, which is our endeavor
design a tire fighting robot. Comprises of a mael
which not only has the basic features of the robot
also has the ability to detefite and extingish it. The
need of the hour is make a device which can d:
tire, even if it is small and take the necessatypado
put it off. Many house hold item catcfire when
someone is either sleeping or away and that
many hazardous conditions in the fis not putted of
in time. So, be work as an electronics enginedo
design and built system that can automatically a¢
and extinguish fire. This advanced project allown
user to control a fire fighter robot equipped withter
tank and gun remotelwirelessly for extinguishin
fires. For this purposes the system uses an RFte
for remote operation along with RF receiver be
microcontroller Circuit for operating the Robot &
water pump. The RF based remote transfer's u
commands through RHEgmnals which are received t
the receiver circuit. The receiver circuit now dees
the data commands sent. It then forwards to
microcontroller. Now the microcontroller proces
these instruction and then instructions the motol
run the robot in dared direction. It also operates 1
solenoid valve to spray water based on us
commands. This allows the user to operate the |
and put off the fire by standing at a safe diste

Keywords: Fire Fighting, Micro Controller, Remote
Control Robot, Sensor

. INTRODUCTION

The project is designed to develop a fire fight
robot using RF technology for remote operation.

robotic vehicle is loaded with water tanker ani
pump  which is controlled over wirele
communication to throw water. An ATMEG/16
series of microcontroller is used for the des
operation. At the transmitting end using push st
commands are sent to the receiver to control
movement of the robot either to move forwe
backward and left or right etc. At the receivingdi
three motors are interfaced to the microcontrc
where two of them are used for the movement of
vehicle and the remaining one to position the afr
the robot. The RF transmitter acts as a RF rel
control that has the advantage of adequate rarp
to 200 meters) with proper antenna, while the resge
decodes before feeding it to another microcontr
to drive DC motors via motor driver IC for necess
work. A water tank along with water pump

mounted on the robot body and its operation rried
out from the microcontroller output throu
appropriate signal from the transmitting end. -
whole operation is controlled by an ATMEGA

series microcontroller. A motor driver IC is inteced
to the microcontroller through which the contro
drives the motors. Further the project can be enlth
by interfacing it with a wireless camera so that
person controlling it can view operation of the ab
remotely on a screen.

1.1 Robot

A robot is a machine especially one programmabl
a computer capable of carrying out a complex si
of actions automatically. Robots can be guided b
external control device or the control may

embedded within. Robots may be constructed to
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on human form but most robots are machindsest way how to divide robots into a division bgith
designed to perform a task with no regard to hasy thapplication. There are,
look. In other words a robot is a machine desigimed > Industrial Robot

execute one or more tasks repeatedly, withspeed gndpomestic Robot or Household Robot
precision. » Medical Robot

Robots can be autonomous or semi-autonomous andService Robot

range from humanoids such as Honda's Advancgd Mmilitary Robot

Step in Innovative Mobility (ASIMO) and TOSY'sy. Ejre Extinguish Robot
TOSY Ping Pong Playing Robot (TOPIO) to

industrial robots, medical operating robots, pdtien 1.2 Fire Extinguish Robot

assist robots, dog therapy robots, collectivelgire extinguishing robot reduces the risk of fire
programmed swarm robots, UAV drones such &ghting. The fire sensor helps the detect fire and

General Atomics MQ-1 Predator, and evegmoke, etc. These types of robots are very hefpful
microscopic nano robots. By mimicking a_lifelikefire squad.

appearance or automating movements, a robot may o o ,
convey a sense of intelligence or thought of its1ow/AN automatic fire extinguisher robot is a hardware
Autonomous Things are expected to proliferate & thas€d model used for extinguishing the fire

coming decade, with home robotics and th@utomatically during fire accidents. This robot Iwil
autonomous car as some of the main drivers. move in a direction with respect to the fire inigns
_with the help of ZIGBEE communication. The robot

The branch of technology that deals with the desigghield is coated with some special material that is
construction, operation, and appllc_atlon of robaeis, capable of withstanding very high temperature.
well as computer systems for their control, sensopyring fire accidents this robot has to follow the
feedback, and information processing is roboticgjack strips on a white floor and can extinguisk th
These technologies deal with automated machinés tha on the fired place. It takes long time for ramrto
can take the place of humans in dangeroyge action on extinguishing the fire. Even if wat p
environments  or - manufacturing  processes, fife alarms, it takes long time for the fire brigatb
resemble humans in appearance, behavior, @gch the location. By that time it can cause Hogs

cognition. Many of today's robots are inspired byt properties. This robot does not require any huma
nature contributing to the field of bio-inspiredyresence,

robotics. These robots have also created a newer o N o _
branch of robotics: soft robotics. It can start extinguishing the fire immediatelythat

: _ _the fire does not spread a lot and can be condrolle
Robots have replaced humans in performing repetitidasily. As soon as the fire starts, human firedatégis

and dangerous tasks which humans prefer not to g@yo informed to be on the safe side. The robatsfin
or are unable to do because of size limitations, g& applications in rescue operations during the fi
which take place in extreme environments such gscidents where possibilities for service men tdaee
outer space or the bottom of the sea. There & fire prone area is very less and also duringwa

concerns about the increasing use of robots and thesrform rescue functions. The most added advantage

role in society. of this robot is that it turns on automatically is

- .__detects the fire around its surroundings by using
Robots are blamed for rising technologic hermocouple.

unemployment as they replace workers in increasing
numbers of functions. The use of robots in militar§.1.3 Feature
combat raises ethical concerns. The possibilitts ® The robot can move both forward and reverse
robot autonomy and potential repercussions have bee direction and can turn in both left and right
addressed in fiction and may be a realistic congern  direction
the future. » The movement of the robot is controlled by IR

1.1.1 Typesof Robot SEnsors. , _

Now day’s robots do a lot of different tasks in rylan> It can sense the fire using fire sensors.

. . » |t accumulators a water tank and water pump to
fields and the number of jobs entrusted to robsts i pump

: . \ ; ) extinguishing fire.
growing steadily. That's why in my option one oéth > A 123 batter?/ IS used to drive the circuitry.
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1.1.4 Application
» Chemical Industries
» Shopping malls

» Buildings

» Gas Industries

» Petrol bunk

Cotton Industries.

Y

[I.METHODOLOGY

The project uses HT12E Encoder which converts
data to serial output which is then fed to the
module for transmitting the same to be receivec
the receiver RF module the output of which is fec
HT12D the serial decoder IC, the output of whicl
fed to controller.

The transmitting end MC is connected to a se
pushbutton. Thus while a particular button is ped:
the program executed deliver®responding- bit
data which are then transmitted serially at pc

The data so received at the receiver end of f
operates the motor through motor driver IC L293L
required being interfaced from the Microcontro
output port 2. The transmittas powered by a 6
battery in series with a silicon diode to finallgvelop
required voltage for microcontroller circl

The receiver is powered by a 12v battery in se
with a silicon diode to protect the circuits frc
accidental reverse battery connectio--

5V DC out of the 12V available from regulator
7805 is fed to the controller, decoder, the motored
IC L293D pin 8 for operation of the mo.

The receiving unit uses one more motor driver
L293D for driving one DC Motor for arm opeion
with a boom mounted on its shaft. At the end of
shaft a nozzle is connected to a water tanks mdt
water pump which is powered from “NO” contacts
a relay that is driven by transistor Q1 from thépot
of MC pin 15, thus in the event offme the robotic
vehicle is moved over to the location by operatimg
left, right, forward & backward button e

After it reaches the site the nozzle mounmotor
takesposition through the water on the fire from
water tank mounted DC pump acteehtby the rela
RL1. Thus the fire can be extinguished.

1. DESCRIPTION OF THE PROJECT

3.1 Block Diagram of Fire Fighting Robot

SOLENOID VALVE

i

FIRE SENSOR MICRO CONTROLLER

RF RECEIVER MOTOR DRIVER

BUZZER

RIGHT MOTOR LD

A
ot i

LEFT MOTOR

Figure 1: Block Diagram of Fire Fighting Rol
Block diagram consists of followir

» Input Section
» Control Section
» Output Section

3.2 Input Section

Input section consists

» Fire Sensor(Thermistor)
> RF Receiver(Decoder)

3.2.1 Fire Sensor (Thermistor)

A thermistor is a type of resistor whose resiste
varies significantly with the temperature, morelfsan
in standard resistors. The world is a portmantefa
thermal and resistor. Thermistors are widely use
in rush current limiters, temperature <ors, self-
resetting over currerngrotectors, and se—regulating
heating elements. Thermistors differ from resiste
temperature detectors (RTDs) in that the matesgatl
in a thermistor is generally a ceramic or polyn
while RTDs use pure metals. T temperature
response is also different, RTDs are useful ovgek
temperatures ranges, while thermistors typic
achieve a higher precision within a limit
temperature within a limited temperature rar
typically -90°C to 136C.
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Conduction M odel

NTC Thermistor

Many NTC thermistors are made from a pressed

rod, and plate bead or cast chip of a semicondi
such as sintered metal oxide. They work beci
raising the temperature of a semiconductor incre
the number of active chargearries— it promotes
them into the conduction band. The more chi
carries that are available, the more current a nia&
can conduct. In certain materials like ferric oxwiigh

titanium doping a nype semiconductor is formed a
the charge carrierg@ electrons. In materials such
nickel oxide with lithium doping a -type
semiconductor is created where holes are the cl
carriers.

NTC thermistors can be also used to monitor
temperature of an incubator. Thermistors are
commonly used in wdern digital thermostats and
monitor the temperature of battery packs w
charging.

3.2.2 RF Receiver (Decoder)

Transmitter, upon receiving serial data from enc«
IC, transmits it wirelessly to the RF receiver. -
receiver, upon receiving thesgrsals, sends them
the decoder IC through pin2. The serial dat:
received at the data pin (DIN, pin 14) of HT12D ¢
Decoder then receives the original parallel for
from the received serial data.

HT12D is a decoder integrated circuit that bel to
212 series of decoders. This series of decoder
mainly used for remote control system applicatic
like burglar alarm, car door controller, securijgt®m
etc. It is mainly provided to interface RF and anéd
circuits. They are paired with 2k2ries of encoder
The chosen pair of encoder/decoder should have
number of addresses and data forme..

In simple terms, HT12D converts the serial inpid
parallel outputs. It decodes the serial addressek
data received by, say, an RF rece, into parallel
data and sends them to output data pins. Thel
input data is compared with the local addressese
times continuously. The input data code is decc
when no error or unmatched codes are found. A"
transmission in indicated byregh signal at VT pir

HT12D is capable of decoding 12 bits, of which 8
address bits and 4 are data bits. The data onldt&iit
type output pins remain unchanged until new
received.

Figure 2: Pin Diagram of HT1Z

Function Name
1 A0
2 Al
3 A2
4 A3
5 8 BIT ADDRESS PINS Ad
6 FOR INPU1 A5
7 A6
8 A7
9 GROUND(0V,) GROUND
10 DO
11 4 BIT ADDRESS PIN¢S D1
12 FOR OUTPU" D2
13 D3
14 SERIAL DATA INPUT INPUT
15 OSCILLATOR OUTPU1 OSsC 2
16 OSCILLATOR INPUT 0OsC1
17 VALID VT

TRANSMISSION,
ACTIVE HIGH

18 SUPPLY VOLTAGE,5\ V cc

Table 1: Pin Descriptic

ASK RF Receiver

Figure 3: Circuit Diagram of Decoder (HT1z
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3.3 Control Section

Control section consists of,

» ATMEGA 16 Microcontroller
» Relay

» Dc Geared Motor

3.3.1 ATMEGA 16 Micro Controllers

ATmegal6é is an ®it high performanc
microcontroller of Atmel's Mega AVR family wit
low power consumption. Atmegal6 is based
enhanced RISC (Reduced Instruction Set Compu
Know more about RISC and CISC Architectu
architecture with 131 powerful instructions. Most
the instructions execute in one machine cy
Atmegal6 can work on a maximum frequency
16MHz.

ATmegal6 has 16 KB programmable flash mem
static RAM of 1 KB and EEPROM of 512 Bytes. T
endurancecycle of flash memory and EEPROM
10,000 and 100,000, respectively.

ATmegal6 is a 40 pin microcontroller. There are
I/O (input/output) lines which are divided into o8-
bit ports designated as PORTA, PORTB, PORTC
PORTD.

ATmegal6 has various iouilt peripherals like
USART, ADC, Analog Comparator, SPI, JTAG ¢
Each I/O pin has an alternative task related -built
peripherals. The following table shows the
description of ATmegalé.

HORKE/TOMP IR0 A A TICO

T1L /P13 AL AT
IMNTZ/ AITNO/PIR2 PAZ I AIC2
OCO/AIN L/ PIRE FPAZIAIDCE
SS/PBa oA AT
MOSI/PIZS PAS/ AIMCS
MISOPIRG PA G AT 6
SCK/PIR7 PAT/ AICT

Reset AREF

Atmegalé

WO CitI»

GNID AN CC
NKITATLZ PCT7/TOSC2
NITATL 1 PO/ TSSO
RXI>/PI3O POS TI
T PI 1 POA4 T T
INTOMFID2 PCO3/TMS
INT /P13 PO/ TCK
OC 1B/ IS PO1/ASIYA
OC 1LATPIDS PCOSSCl

ICP1L/PIDS P17/ 2

Figure 4: ATMEGA 16 Pin Diagra

3.3.2 Relay

A relay is an electrically operated switch. Many rel
use an electromagnet to mechanically opera
switch, but other operating principles are alsodu
such as soligtate relays. Relays are used where
necessary to control a circuit by a separate-power
signal, or where several circuits must be contdolig
one signal. The first relays were used in longadtisé
telegraph circuits as amplifiers: they repeated
signal coming in from one circuit and-transmitted it
on another circuit. Relays weresed extensively in
telephone exchanges and early computers to pe
logical operations.

A type of relay that can handle the high po
required to directly control an electric motor dher
loads is called a contractobolic-state relays control
power circuits with no moving parts, instead usin
semiconductor device to perform switching. Rel
with  calibrated operating characteristics
sometimes multiple operating coils are used togut
electrical circuits from overload or faults; in neod
electric power systems these functions are perfor
by digital instruments still called "protective agk"

3.3.3 DC Gear Motor

Geared DC motors can be defined as an extensi
DC motor which already had its Insight det:
demystified. A geared DC ma has a gear assembly
attached to the motor. The speed of motors is enl
in terms of the shaft per minute and is termec
RPM. The gear assembly helps in increasing
torque and reduced the speed. Using the cc
combination of gears in a gear mrs, its speed can
be reduced to any desirable figure. This con
where gears reduce the speed of the vehicle
increase its torque is known as reduction. Thigghrts
will explore all the minor and major details thaake
the gear head and hence therking of geared DC
motor

The DC motors works over a fair range of volte
The higher the input voltage more is the R
(rotations per minute) of the motor. For exampfe
the motor works in the range 0-12V, it will have
the least RPM at 6V and maxim at 12V. In terms
of voltage, we can put the equation

RPM=K1xV, where,

K1=induced voltage constant, V=voltage app
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3.4 Output Section

3.4.1 Solenoid Valve

A solenoid valve is an electromechanical device in

which the solenoid uses an electric current to geae

a magnetic field and thereby operate a mechanism Figure 6: Buzzer Symbol
which regulates the opening of fluid flow in a valv

Solenoid valves differ in the characteristics o€ th
electric current they use, the strength of the retign |15X2°’1““C°|
field they generate, the mechanism they use tc H
regulate the fluid and the type and characteristics “hee e | ' LL? g

nl
2_1lo
:

10 30

fluid they control. The mechanism varies from linea
action, plunger-type actuators to pivoted-armature sspr | ATMeOS oy L
actuators and rocker actuators. The valve can use i I =

8Mhz =2

two-port design to regulate a flow or use a three o o =
more port design to switch flows between ports. 33pf
Multiple solenoid valves can be placed togethe@on

ifold.
mani o: I

Figure 7: Circuit Diagram of LCD Display

IV.WORKING OF ROBOT

There are several possibilities a fire can starang
remote area or in an industry. For instance, in
garments, cotton mills, fuel storages electric éepds
will result in immense harm. Also, it's a worst eas
scenario, causing heavy losses not only finangially
Solenoid valves are the most frequently used cbntigt also conjointly destroying areas surrounding it
elements in fluidics. Their tasks are to shut offRobotics is the rising answer to guard the human
release, dose, distribute or mix fluids. They amenfl lives, wealth and surroundings. A Fire fighting obb

in many application areas. Solenoids offer fast af@l designed and built will be designed with an
safe switching, high reliability, long service lifgood embedded system. It should be able to separately
medium compatibility of the materials used, lovpavigate through a modelled floor plan, whereas

Figure 5: Solenoid Valve

control power and compact design actively scanning for aflame. The robot will evest a
as a path guide in normal case associated as a
34.2LCD fireplace device in an emergency.

LCD means liquid crystal display. It is used topdisy , .
the action of the robot. It has 16x2 display siEeat These robots are designed to search out a firgplace

means 16 rows and 2 columns. If the fire is n&€fore it ranges out of control, will sooner orefat
detected” NO FIRE IS DETECTED” is print for theyvork with fire fighters greatly reducing the dangsr

display. If the fire is detected “FIRE IS DETECTED MUY to victims. The Fire fighting robot projeutil
is displayed for the LCD display. help generate interest as well as innovations withi

the fields of robotics while operating towards a
3.4.3 Buzzer sensible and obtainable solution to save lives and
A buzzer or beeper is an audio signalling devicenitigate the danger of property harm.

which may be mechanical, electro mechanical,
piezoelectric. Typical uses of buzzers and beep
include, alarm devices, timers and confirmation
user input such as a mouse click or keystroke.

irte Fighting Robot Remotely Operated by Android

pplications. The main intention of this projecttes

esign a fire fighting robot using android applicat
for remote operation. The fire fighting robot indés
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a watertanker, that is used to pump the water on
and it is controlled over wirelesommunication. Fo
the desired operation, ATMEGA I6icrocontroller i:
used.

In the proposed system, RF module applicatio
used to send commands fraime transmitter end 1
the receiver end to control the movementhe robot
either to move forward, backward, right or left. the
receiver side,two motors are interfaced to t
ATMEGA 16 microcontroller where two c¢hem are
used for the movement of the vehicle and
remaining one to place the aohthe robof

The main goal of this project is to design a
fighting robot using RFtechnology for remot
operation. This robot is loaded with a watanker
with a pump which is controlled over wirele
communication to sprinkle watef~or the desire
operation, an ATMEGA 16 microcontroller is us

At the transmitter end, push buttoare used to ser
commands to theeceiver end to control the rok
movement, either to forward, backward &right ott.l
The RF transmitter acts as an RF remote contral
has thebenefit of adequate range up to 200 me
with apposite antenna, while ehdecode decode
before feeding it to another microcontroller tovet
DC motors via motor driver IC for necessary w

A water tank with pump is placed on the robot b
and its operation is carriedout from the
microcontroller o/p through the propegnal from the
transmittingend. The entire operation is controlled
a microcontroller. A motodriver IC is interfaced t
the microcontroller through whictthe controller
drives the motor.

In future, this project can be developed by intarfg
it with a wireless camerso that the person can vie
the controlling operation of thebot remotel on a
display.

Figure: Model of the Fire Fighting Rol |

V. CONCLUSION

This Project presents fire fighting robot using RF
communication and its designed and implement

with  ATMEGA 16 microcontroller(MCU) ir

embedded system domain. Experimental work

been carried outarefully. The result shows th

higher efficiency is indeedachieved using the
embedded system. The proposed method isied to

be highly beneficialfor the security purpose al

industrial purpose.

At present the robot is capable of throwing watéh\
high flow rate only.At future the robot will als«
capable of throwing water witlcontrolled robotic
arms and the object tketion using cameras on it.
can be used a#urther extension of the project

achieve all the features.
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