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Abstract

The main prototype of this paper is to develop an application based on Internet of Things. In the present day
world, railway gates at the crossings were monitored and operated manually. The master of the station gets the
information about the arrival and the departure of the train and its timings. There is the more chances of occurrence of
the accidents at the railway-crossings due to the miss communication or delay in the information or irresponsibility of
the master. Sometimes the accidents may occur in the presence or absence of him. He may suddenly from their due
any kind of reason. In that case the accidents may occur and chances to put many lives of innocent people in danger.
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Introduction

India is one among the most developing country in the world in
the fields of the economic and technology. It is the second populous
country in the world. The population in India is increasing at the
rapid growth. Thus, they require the different modes of transportation
to move from one place to the other. India is the country of the
population lying below the poverty line they require the cheaper mode
of transportation. Railway is the cheaper mode of the transportation.
Mostly, people used to travel from place to other using railway.
As India is the developing country in the field of technology, the
communication is usually done manually. The station master gives
the information about the arrival and the leaving of the train to the
master at the near-by railway crossings in order to control the flow of
the traffic and prevent the accidents. Sometimes there are the chances
for train for delay or early due to any reasons or chances for the miss-
communication due to the technical issues. In that situation, there is
the more chances for the occurrence of the accidents and loss of many
innocent people. To overcome this situation, a latest application based
on IoT is introduced. This application is highly used at the remote areas
and rural areas where the availability of the station masters are not
available properly and without the presence of proper communication
system [1-5].

Related Information

The key objective of this application is public safety. The existing
system is completely manual based and the more chances to put the
public in danger, this invention of the technology are required. As
the Internet of Things is the sensors based application, we require the
sensors to monitor the movement of the trains. For this, we require the
IR sensors to be deployed at the both sides of the gates. These sensors
are used to communicate the railway tracks with the crossing gates
and LED signal lights. This communication system helps the people
to be alert about the arrival and the departure of the trains and secures
themselves from the accidents. The advancement in the technology
helps to build a safe and secure application to operate the system, so
the system will be secured for the people in order to avoid the mistakes
done by the security-guards to avoid the occurrence of the accidents.
The IoT applications can be used to develop the monitoring kind of

applications like the fire accidents to give the alarms when suddenly the
fire occurs, to check the quality of the goods or to monitor the location
of the food items for the passengers on the train etc. The authors
mentioned in the references used the microcontrollers for the opening
and the closing of the gates, but the work with them is difficult when
compared to the microprocessors [6-10].

System Architecture

As the railway is a huge transportation system and one of the
cheapest means of transport of the people where every individual
can meet the expenses of it, thousands of people used to travel by the
trains every day. As this is heavy network and path is laid in a way
such that it meets the many surrounding villages where we encounter
the railway-crossings at towns and villages. The trains in India travel
with the different speeds based upon the type of it. The highest speed
of the train is India is noticed as 95 km/hr, whereas the lowest is 57
km/hr. Due to the variations in the speeds of the trains, the developed
application should also support the trains with different speeds. We
require the IR sensors to know the arrival and the departure of the
trains at the railway-crossings and the railway stations. For this we
place the IR sensors to railway tracks. One among the sensors is placed
at the distance of 10 km from the crossing or the station. The other
sensor is placed at a distance of 7 km from the station or the junction.
The distance between the sensors is to be at least 3 km. These help
in regulation of the information regarding the arrival of the train. In
similar, two more sensors are placed at a distance of 7 km and 10 km
from the junction to know the departure of the train. These sensors are
connected with 14 V DC Motors in order to regulate the opening and
closing of the gates. The architecture is placed in the opposite direction
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of the track. When the train approaches the first sensor, this system
contains the two light-emitting diodes. It is p-n junction diode that
has the two LED’s-red and yellow. When the train approaches near
to the junction or the station, the red LED light will glow indicating
the arrival of the train. When the train moves away from the junction,
the yellow LED light will glow indicating the departure of the train.
These changes in the lights indicate the arrival and the departure of the
train. The DC motors are connected to the sensors that are connected
near to the crossing. When the train arrives the first sensor, it gives the
change signal lights by glowing the red LED light when the sensor gets
the sufficient voltage. When the train approaches the second sensor, it
starts communicating with the speakers by producing the sound that
indicates the arrival of the train and at the same time, the DC motor
will helps to close the gate at the junction. When the train crosses
the crossing and reaches the first sensor that is nearer to the gate on
the left-side, it changes the LED signal light from RED to YELLOW
indicating the train leaving. When the train reaches the last sensor, it
gets communicated with the sound system indicating that the train has
left by opening the gate. These sensors require a device to communicate
with the other devices named Rasberry-pi. Rasberry-pi is component
used to connect the sensors with the other devices to carry out their
work efficiently. It is of the size of a ATM card. It is small and easy to
carry. It has RAM upto 1 GB. It is cheaper of cost and works effectively
when compared with the other devices such as Aurdino, Beagle Board
etc., components. Raspberry-pi is provided with the different types of
the pins. It has audio and video pins so that we can watch and listen to
it. It is provided with the two USB ports so that we can connect the USB
to it and the Ethernet port of it is used to connect the wi-fi LAN of the
local router to it for the internet facility. When the train is detected by
the sensors, information of the train is sent to Pi to turn on the changes
in the LED signal lights. Later, the DC Motor that is connected to the
Pi helps in opening and closing of the gate with the help of information
about the train from the Pi. These hardware components require a
medium of communication for the interaction of one device with the
other device. That language is Python. It is the more effective language
and easy to learn. It is the only language that supports the IoT based
applications. This language helps in passing the information about the
train from the sensors to the LED signalling lights and the DC Motor
through the Pi. The connectivity of the hardware components is shown
in Figure 1.

Figure 1: The connectivity of the hardware components is shown in the
following diagram.

Algorithm
Sensor senses the
arrival of a frain

Yes
Close the gate

Yes
Open the gate

The algorithm for the opening and the closing of the gates during
the arrival and the departure of the train is as follows.

Step 1: Start.

Step 2: Check the current status of IR sensors and the LED yellow
light.

Step 3: Continuously check the status of the red LED light.

Step 4: If the both IR sensor on right side whether they gets the
required voltage, the yellow LED light is turned into red, then go to
step 5, else go to step 3.

Step 5: Now activate the motor to close the gate and turn on the
RED light and turns off the yellow light for the indication of the people
about the arrival of the train.

Step 6: Now check the status of the left side IR sensors.

Step 7: If the both IR sensors on left side gets activated, then go to
step 8, else go to step 6.

Step 8: Now activate the motor to open the gate and turn on the
yellow light and turns oft the red LED light indicating the people about
the departure of the train.

Drawbacks

1. Control of the gates becomes difficult with the mico-controller
when compared with the microprocessor.

2. Aurdino is delicate device and it should be handled with very
difficulty.

3. Because of the complexity in the circuit board and its
architecture, the development of the prototype involves a huge
time for development.

To overcome the above issues, Aurdino is replaced by the
Raspberry-pi as it is easy to handle and it consists of 900 MHz quad-
core ARM Cortex A7. It is cheaper of cost. It is very efficient in handling
the circuits and the connectivity when compared to the other devices.
Microcontrollers are replaced by the microprocessors for the automatic
signalling of the signal lights and controlling the gates.

The operations that are performed by this application are:
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1. Automatic changes in the LED signalling lights fro yellow to
red indicating the train arrival and departure.

2. The automatic opening and closing of the gates during the
arrival and the departure of the train [11-17].

Conclusion

This prototype is an advanced technology developed to avoid the
accident and control the flow of the fast developing traffic. This kind of
applications is mainly used in the areas where there is high-flow of the
traffic and in the far-way places where the availability of the station-
masters is not available. This technology is mainly useful in backward
areas where there is no proper communication facility for the station-
masters and the areas where huge crowd uses the crossing in their day-
to-day life. This technology replaces the all the guards at the railway-
crossings and may put the many employees in the risk of losing their
jobs. As the IoT is a monitoring technology in many fields, a there is
chance of lose in the employment opportunities.
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