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Abstract- The Indian railway is the sewventh largest
railway system in the world. The maintenance of the
huge transport system can be problematic and human
error can cause a crisis. Economic lewel is mainly
depends on increasing the capacity and lewvel is mainly
depends on increasing the capacity and lewel of
transport. Till date there are cases of rail derailment
due to track fracture. Themain objective of this paper is
to make a simple, effective and portable robot for the
identification of major railway track damages using
Raspberry pie and Internet of things. It also uses a GPS
system to get the exact location of the damaged track. A
robot will mowe across the railway track with IR
sensors placed on it to detect flaw on the track. Its
location will be traced and will be transmitted to the
main server.
Index Terms- Raspberry pi; Internet of Things; GPS
system; Sensors
I. INTRODUCTION

Raspberry pi; Internet of Things;GPS system;Sensors
checking a man from a computerized picture. One
approach to do this is by looking at chose facial
components from the picture and a face database.
As stood out from other diverse biometrics
frameworks utilizing unique mark/palm print and iris,
confront  acknowledgment has  unmistakable
favorable circumstances due to its non-contact
handle. Face pictures can be caught froma separation
without touching the individual being recognized,
and the ID does not require participating with the
individual. It is normally utilized as a part of security
frameworks and can be contrasted with different
biometrics. It has additionally turned out to be main
stream as a commercial recognizable proof and
advertising instrument.

Il. RELATED WORK
The Indian Railways today has 113,617 kilo meters
(70,598mi).of total track over a route of 63,974 kilo
meters (39,752mi) and 7,083 stations. It has the
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world's fourth largest railwaynetwork. In India
Approximately,. 60% of rail mischance areoccurs due
to derailments, Each time there will be aprepare
mischance, those issues from claiming security
forindian track is talked about to few days. most of
the accidents are occurs due to human failure. Below
figure.1shows the percentage of accidents between
2009 to 2014,Infig.l.collision, derailments, level
crossing, misc.accidentsthese are the type of
accidents with percentage.

Number of accidents by type in Indian Railways
{2009-10 to 2014-15)
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Fig.1.Perecentage of accidents (2009-10 to 2013-14)
The fig.2.shows Cause of accidents in between 2009
to 2014 withdetails. There have been various causes
for train accidentsranging from Human Failure to
Equipment Failure. In the 6-year period between
2009-10 and 2014-15, human failure hascaused more
than 86% of the total accidents. Out of this,
41%accidents were caused due to the failure of
railway staff andthe rest due to the failure of others.
Equipment failure causedonly 22% of the
accidents[3].

Cause of Accidents [2005-10 10 2018-15)
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Fig.2.Cause of Accidents(2009-10 to 2013-14)[3]
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I1l. PROPOSED SYSTEM

In this paper we are proposed lot based railway
tracksecurity system with Raspberry Pi. In this
system our projectare detect the faulty railway track
crack and also measure thedistance of two railway
track. When Infrared (IR) sensor areused for find the
crack in the railway track. If any kind of crack are
occurred in the railway track means longitude
andlatitude of this location are srnd to the
nearststaion andultrasonic sensor are measured to the
distance between thetwo track if any small variance
means they detect and messageto the nearest station
using GPS and IOT modem. ifany onepursuing on the
track means they stop the surveying work
aftercrossing rail road they are detect the track.If
there is a crack in the railway track, it creates a
majorproblem. Most of the accidents in the train are
caused due tocracks in the railway tracks, which
cannot be easily identified.Also it takes more time to
rectify this problem. In order toavoid this problem,
we are using the crack detector robot,which detects
the crack in the rails and gives an alarm.A robotis an
apparently human automation, intelligent and
obedientbut impersonal machine. It is relatively, that
robots havestarted to employ a degree of Artificial
Intelligence (Al) intheir work and many robots
required human operators, orprecise guidance
throughout  their  missions.  Slowly, robots
arebecoming more and more autonomous.
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10T server:
www.bosembedded.com/GPRS/dac19.txt.

Fig.3(a) Block diagram (b)Server section

A. HARDWARE IMPLEMENTATION:

Raspberry Pi 3: The Raspberry Pi 3 Model B is the
third generation Raspberry Pi. This powerful credit-
card sized single board computer can be used for
many applications and supersedes the original
Raspberry Pi Model B+ and Raspberry Pi 2 Model B.
Whilst maintaining the popular board format the
Raspberry Pi 3 Model B brings you a more powerful
processer, 10x faster than the first generation
Raspberry Pi. Additionally it adds wireless LAN &
Bluetooth connectivity making it the ideal solution
for powerful connected designs.The main features of
Raspberry pi 3 are[4]

Processor: Broadcom BCM2387
chipset.1.2GHzQuad-Core  ARM Cortex-A53 802.11
b/g/n Wireless LAN and Bluetooth 4.1 (Bluetooth
Classic and LE)

GPU: Dual Core VideoCore IV® Multimedia
CoProcessor.  Provides Open GL ES 20,
hardwareacceleratedOpenVVG, and 1080p30 H.264
highprofile decode.

Operating System: Boots from Micro SD card,
running a version of the Linux operating system or
Windows 10 IoT.

GPIO Connector: 40-pin 254 mm (100 mil)
expansion header: 2x20 strip Providing 27 GPIO pins
as well as +3.3 V, +5 V and GND supply lines
Infrared sensor: An infrared sensor is an electronic
device, that emitsin order to sense some aspects of
the surroundings.an IRsensor can measure the heat of
an objects as well asdetects the motion .these types of
sensor measures onlyinfaredradition rather than
emtting it that is called asapassive IR sensor. The IR
Sensor-Single is a generalpurpose proximity sensor.
Here we use it for collisiondetection. The module
consist of a IR emitter and IRreceiver pair. The high
precision IR receiver alwaysdetects a IR signal.[5]

Surface

IR Tranamittcr

Object
— o

IR Receiver

Rays reflected
from surface

Fig.4.IR Sensor
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DC Motor: The 1293 and L293D are quadruple high-
current half-Hdrivers. These devices are designed to
drive a wide array ofinductive loads such as relays,
solenoids, DC and bipolarstepping motors, as well as
other high-current and highvoltage loads. All inputs
are TTL compatible and tolerant upto 7 V. Each
output is a complete totem-pole drive circuit,with a
Darlington  transistor sink and a pseudo-
Darlingtonsource. Drivers are enabled in pairs, with
drivers 1 and 2enabled by 1,2EN and drivers 3 and 4
enabled by 3,4EN.When an enable input is high, the
associated drivers areenabled, and their outputs are
active and in phase with theirinputs. When the enable
input is low, those drivers aredisabled, and their
outputs are off and in the high-impedance.state. With
the proper data inputs, each pair of drivers forms
afull-H (or bridge) reversible drive suitable for
solenoid ormotor applications.[1]

Fig.5.DC Motor

LCD Interfacing to Microcontroller: A liquid crystal
display (LCD) is a thin, flat panelused for
electronically displaying information such astext and
integers. Its major features are its
lightweightconstruction, and portability. Date and
time arecontinuously displayed on LCD when the
sensor valuesare being stored in EEPROM. Four data
lines are usedto send data on to the LCD. When
RS=0 and EN pin ismade high to low command is
sent to LCD. WhenRS=1 and EN pin is made high to
low data is sent toLCD. VEE is used to adjust
contrast.
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LEDs:The Light Dependent Resistor will monitor
thelight intensity of the light intensity of
surroundingenvironment. If the light intensity is
getting low thenautomatically the LED lights will
glow with a requiredintensity. Using the LED bulbs
will save the energy inhomes and industries. Here we
are controlling theintensity of the LEDs based on the
outside light, so thatwe can save more power.

GSM module: It requires a SIM (Subscriber Identity
Module) card just like mobile phones to activate
communication with the network. The use of GSM to
send health information to webpage. This gives
patient the ability to leave the hospital but still he has
to stay in some known places to ensure the ability to
reach him in emergency cases. Even with this
solution the patient can't move freely and be far from
his home.

GPS  Module:LS20030~3 series products are
complete GPS smartantenna receivers, including an
embedded antenna and GPSreceiver circuits,
designed for a broad spectrum of OEMsystem
applications. The product is based on the
proventechnology found in LOCOSYS 66 channel
GPS SMD typereceivers MC-1513 that use
MediaTek chip solution. The GPSsmart antenna will
acquire up to 66 satellites at a time whileproviding
fast  time-to-first-fix, ~ one-second  navigation
updateand low power consumption. It can provide us
with superiorsensitivity and performance even in
urban canyon and densefoliage environment. Its far-
reaching capability meets thesensitivity requirements
of car navigation as well as otherlocation-based
applications.[1]

Top View L520030 LS20031 LS20032

Fig.7.GPS Modules
Features:
o Ultra High Sensitivity and Low Power GPS
Receiver Module
MediaTek high sensitivity solution
Support 66-channel GPS
Fast TTFF at low signal level
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o  Support AGPS

Working:The functionality of the paradigm starts
with the Infrared sensor

i. When the vehicle is start, it moves along its path.
Thelnfrared Obstacle sensors sense the circumstance
ofthe tracks.[1]

ii. When a determination of crack is detected by
thelnfrared sensor the vehicle stops at once, and the
getthe coordinates of vehicle location through
theGlobal Positioning System((GPS), the
currentposition of the vehicle is received and the
Latitudeand Longitude coordinates of the vehicle
positionfrom satellites.[1]

iii. The Latitude and Longitude coordinates of
vehicle  isreceived by  Clobal Positioning
System(GPS) and areconverted into a message which
is done by Raspberrypi.

iv. The Internet of thing(IOT) module sends the
messageto controller and controller display the
message onwebpage.

v. Once the message has been successfully sent to
thecontroller , the vehicle restarts its movement
forwarddepending on the type of crack.[1]

Activate the sensors

Move the vehicle
forwoed

No

Yes

= D

Fig.8. Flow Chart Of Proposed System
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B. RESULT AND DISCUSSION

In the addressing experimental setup systemis used
to findthe crack in the railway track and send real
time positionand orientation of GPS location to the
control roomadministrator. So they will take sudden
action against it.

Figure 9.Hardware Kit

rpihealth.com/iot_crack/show_da

I
10T BASED CRACK DETECTION AND COLLISION AVOIDANCE IN RAILWAYS USING RASPBERRY PI

LATITUDE LONGITUDE CRACK Date / TIME

| 17256415 0783512264 YES 20170714 122419
T Imsens 0783511169 v 20170714 115428
17256462 07K35.11480 YES 20170714 102957
17256442 7RI 11314 VES 20170714 10:17:25

17256042 [ oS | ~o 20170714 10:1653
Fig.10. Screenshots of message alerts to mobile

IV. CONCLUSION

Digitalization of railway track has a large scope and
havevarious applications like monitoring the
environment duringfog conditions which are also the
main reason for derailments.This project provides a
unique approach towardsobserving the railways
tracks in real time and sending the samedata in short
span of time with the help of
advancedtechnologies.The entire systemis placed on
a four wheeler botwhich travels along the rails. When
compared toexisting system which uses IR
transmitter andreceiver, the proposed system is an
innovativetechnique which lowers the burden of
theauthorities and increases the accuracy of the
crackdetection. The process is done at a periodic rate
tocheck for cracks so that causalities can be
avoidedentirely. The entirety of the model is to
ensure thatdefective rails can be found in time to
stopderailment of trains, to save the loss of lives
andproperty.
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