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Abstract— Ensuring minimum rights and safety of the
garment workers has become a burning issue nowaday3he
workers of garment factories are facing some labyriths and
broken out of fire is surely one of them. The invesrs are losing
their interest and the prominence of this sector igetting toneless.
In this paper, we have propounded a system which isapable to
detect fire and can provide the location of the aéfcted region.
Raspberry Pi 3 has been used to control which arentegrated
with a couple of sensors and camera. We have prodd a
confirmation of the fire suspecting system to avoidany false
alarm. The system will immediately send a messageoaly with
the image of the affected spot and device locatioAn admin can
confirm or deny the impeachment and if the admin cofirms the
situation as a breaking out of fire, then the systa will
immediately raise an alarm and an automatic messageill be
sent to the nearby fire brigade.
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I.  INTRODUCTION

In the earlier days, personal computers were uséarndle
daily tasks of individuals like mail surfing, aceeto bank
portal, and other things. Nowadays, 0T enabledrsdevices
like smart mobile phones are being used by thersdoh tasks
due to rapid growth in Internet of Things (loT). tWithe
inception of 10T, the idea of remotely monitorindpjects
through the Internet has emerged [1].

When it comes to any textile workhouse, fire aceide a
crucial issue to the workers and the investorprasent, many
garment factories do not have proper fire prevergiod rescue
system. Hundreds of factories are vulnerable w® Hireak out
because the factories are very old and lack fireeatien
technology. Assume there isn’t anyone at the garrfaatory
and a fire breaks out. This will not only causesldsr the
investors but also there wouldn't be any data ab#l to
investigate the cause and claim any insurance.

We have implemented a fire alarming and authemicat
system with the help of Raspberry Pi 3 which igedit card
sized minicomputer. The system which will continsigu

record relevant data from Flame sensor, PIR se&s@as
sensor. A webcam is used to capture an image & chan
intruder and sends the captured image to our eri@aVi-Fi.

If fire has been detected, the system sends thregpimage
to the registered email via Wi-Fi and switches @Bl sprinkler
motor and alarm to alert the fire brigade.

Il. Low COST ANDEFFICIENT SYSTEM

The proposed system uses a Raspberry Pi 3 whieh
credit card sized minicomputer that runs on a 5werosource
via MicroUSB. Unlike the conventional CCTV (closeulcuit
Television) system, not only does our system diess power
but the equipment cost too is very low. The cost
implementation of CCTV varies depending upon ttze sind
use of the system [2]. The efficiency of the pragbsystem
increases as the camera used switches ON to captages
only when either an intruder or a fire event isedtdd; it
remains OFF at all other time. The conventional €G&ystem
cannot automatically trigger an alarm or sprinkhlaotors
without human intervention. It simply records thédeo
footage 24x7 and stores it in a hard disk (largenovg space)
which can be damaged in case of a fire accident.

Ill. SYSTEM ARCHITECTURE

We are providing an integrated system which is okgaf
detecting intruders and fire and sends a captumsheé to
email via Wi-Fi as well as triggers the alarm &isgler motor.
This is being implemented in garment factories wndkhouse
to provide security. Raspberry Pi 3 has 1.2GHz @#b 1GB

S

RAM. Depending on the budget, any webcam or Pi came

which is compatible with the Raspberry Pi via apl® ribbon
cable can be used. We have used a normal webckeepothe
overall cost low. The image is captured in the ¢eém fire or
an intruder and is sent to the registered emailadVi-Fi.

A. Block Diagram

The block diagram of the paper is quite simple Wwhias a
few basic components but it is quite efficient hogucing the
result as required.
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FLAME 3) PIR SENSOR (Passive Infrared Sensofhe PIR
SENSOR [—] ——> BUZZER Sensor is a pyroelectric device that detects motipn
SPRINKER measuring changes in the infrared levels emitted by
SE':,'SROR ——> RAS':,?ﬁRRY ——> " MOTOR surrognding objects_[3]. This motion can be detectnd
checking for a high signal on a single 1/O pin.
GAS .
SENSOR [ ] ——>  WiFi
WEB
CAMERA
Fig. 1 Block diagram of the system
The inputs flame sensor, PIR sensor and Gas semsor Fig. 4. PIR Sensor

used to detect fire, and intruder and measure gaslsl|

respectively. The Web Camera is used to capturarthge and 4) FLAME SENSOR: A flame detector is a sensor
the captured image is sent to email via Wi-Fi. 8gar motor  designed to detect and respond to the presencelafa or
and Buzzer is activated when fire is detected. fire. It also can detect ordinary light source lie range of a

1) RASPBERRY PI 3: The Raspberry Pi 3 Model B is the‘i"é&’iﬁ”gth 760nm-1100 nm. The detection distanagigo
third generation Raspberry Pi. This powerful creditd sized ’
single board computer which is a ARM Cortex-A53@H,
64bit quad-core ARMv8 CPU can be used for many
applications and supersedes the original Raspli&irivodel
B+. It has a 1GB RAM and additional memory is providsd
using a micro SD card. It has 4 USB ports, 40 GPii®. A
Full HDMI port is used to connect to a display.

Fig. 5. Flame Sensor

5) GAS SENSOR: MQ-2(HYDRO CARBON)

This CO2 Sensor can be used in a wide range of
applications, including air quality monitoring, skeo
alarms, mine and tunnel warning systems, greenkpuse
etc. The sensor is easy to use and can be easily
incorporated in a small portable unit.

Fig.2. Raspberry Pi 3

2) WEB CAMERA: Webcam is used in proposed
approach to capture images whenever it is triggénedhe Fig. 6. Gas Sensor
sensor output signals. These images are sent irategdito
the registered email id via Wi-Fi. B. Software
RASPBIAN PIXEL Raspbian is a Debian-based

computer operating system for Raspberry Pi. Rasph&es
PIXEL, Pi ImprovedXwindowsEnvironment,Lightweight as
its main desktop environment as of the latest wgpdat

A Raspbian image is a file that you camiload onto
an SD card which in turn can be used to boot Yaspberry
Pi into the Raspbian operating system. Using apBias
image is the easiest way for a new user to getestawith

Fig. 3. Web Camera Raspberry pi.
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Web Camera Send Email via Wi-Fi to admin

Fig. 8. Complete overview of the System

IV. WORKING PRINCIPLE

The overall working of the camera can kgl@ned with
the help of a flowchart. The sensors record thea dat
continuously and send signals to the Raspberry & Biputs
via the GPIO pins. The Raspberry Pi processebaltdceived
data and responds based on the values of the saupaits. It
switches ON the web camera to capture image whernbee
PIR sensor and flame sensor output is TRUE andades the
Buzzer. The Captured image is sent to email imntelgiaTl he
Sprinkler motor is switched ON when the fire isaied.
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while True:

i = GP10.input(21) #PIR sensor OUTPUT pin

ifi==1:
print "motion detect"
GPI0.output(buzzer, 1) #Switch ON Buzzer
os.system('sudo python gmail.py')
time.sleep(delay)

elifi==0:
print "motion not detect"
GPI0.output(buzzer, 0) #Switch OFF Buzzer

time.sleep(delay)

i1 = GPIO.input(20) #Flame sensor OUTPUT pin
ifil==0:
print "fire detect"
GPIO.output(relay, 1)  #Switch ON Sprinkler Motor
GPIO.output(buzzer, 1) #Switch ON Buzzer
os.system('sudo python gmail.py')
time.sleep(delay)
elifil==1:
print "fire not detect"
GPIO.output(relay, 0) #Switch OFF Sprinkler Motor
GPI10.output(buzzer, 0) #Switch OFF Buzzer
time.sleep(delay)

Fig. 9. Part of the Main Program (Python Code)

Kumar M.et al [4] introduced intruder detection and alert
system using three processing units, a micro-cthatroa
raspberry pi single board computer and a PC. We lzdso
included in our proposed system an intrusion digteatsing

PIR sensor.
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Fig. 10. Flow Chart of the System

V. RESULT

The main program (python language) iscated with
the command sudo python project.pgh the Terminal. The
program begins to execute each statement in the eod
reads the signals from sensors and produce theutsutp
depending upon the conditions provided in the coblee
following is a part of the terminal execution inseafire is
detected by the flame sensor.

*11110000#f1re detect

--- Opening /dev/video0...

Trying source module v412...

/dev/video0 opened.

Ho input was specified, using the first.
Adjusting resolution from 680x480 to 640x480.

--- Capturing frame...

Captured fr§me in 0.00 seconds.

--- Processing captured image. ..

Disabling banner.

Viriting JPEG image to '/home/pi/image.ipg*
Your Message has been sent s.uccessfﬁllgpg :
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Fig. 11. Terminal Window while sending email

© 0 LY .l 30% @ 6:26 pm

o § =

Message from Raspberry pi inbox A

lumiraspberry2018@gmail.com
to me
6:23 pm View details

« T

M image.jpg 3 N
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Reply Reply all Forward

Fig. 12. Proposed system sent captured image @l em

VI. CONCLUSION

In this paper, we discussed the latest technolbgydan help
to reduce catastrophic accidents caused by fire.désigned
the whole system and evaluated its effectiveneswelkas
scalability. With the improvement of sensor teclogyl, the
system will become more efficient and useful. listhystem
can be successfully integrated in every factorihen it is
hoped that the loss of life and property due to fine

accidents will reduce remarkably and the countecsnomy
will not be stumbled by such tragic accidents. Alse system
is compact and can be implemented with low costh\ihe

help of the images sent to the email, investigatmfind the
cause of fire can be determined better and it Gamded as
evidence to claim insurance.

VII. FUTURESCOPE

This system has a wide range of uses in varioldsfie
such as schools, offices, factories, power plaets,.. The
reason this system is quiet useful is due to tloe tfaat it is
highly compact and it provides
authentication system.

fire alarming and
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