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AUTOMATIC RAILWAY CROSSING SYSTEM
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ABSTRACT

The aim of this paper is to design an automatievesi gate controller using microcontroller. Thisinmig aims at
preventing accidents at unmanned level crossingsavimany accidents take place every day. The atimnadway gate
controller makes use of two sensors placed at sidés of the gate placed at a particular distafibe.sensor detects the
arrival of train and sends signal to the microcoligr to close the gate and similarly the sensdhatother end detects the
departure of the train and sends signal to the coamtroller to open the gate again for public uBkee usage of this
automatic railway gate controller using microcolmowill largely reduce the chances of accidertsiamanned level
crossings and provide immense safety. This repsatsdwith the designing and operation of this aaticrrailway gate
controller.
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INTRODUCTION

In this work, | concerned with providing an autdimaailway gate control at unmanned level crossirgplacing
the gates operated by gate keepers and also thautematically operated gates. It deals with twindgk. Firstly, it deals
with the reduction of time for which the gate isrigekept closed. And secondly, to provide safetyh® road users by
reducing the accidents that usually occur due telessness of road users and at times errors matleelgatekeepers.
By employing the automatic railway gate controfhe level crossing the arrival of train is detedigdhe sensor placed on
either side of the gate at about 5km from the leveksing. Once the arrival is sensed, the serigedlss sent to the
microcontroller and it checks for possible presencg vehicle between the gates, again using sensors.
Subsequently, buzzer indication and light signaisetdherside are provided to the road users indicatingctbsure of
gates. Once, no vehicle is sensed in between tieetlya motor is activated and the gates are clddeel departure of the
train is detected by sensors placed at about 1&m the gate. The signal about the departure isteghe microcontroller,
which in turn operates the motor and opens the. Jdtes, the time for which the gate is closed &sleompared to the
manually operated gates since the gate is closgetnding upon the telephone call from the previotetics.

Also reliability is high as it is not subjectedrt@nual errors.
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Figure 1: Outlay of Automatic Railway Gate Control
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R1 & R2: Sensors on the track, placed at about 5 km frengé#te to detect the train arrival on either dioest.

R3 & R4: Sensors on the track, placed at about 1 km froengdite to detect the train departure on either

directions.

SG1, SG2, SG3 & SG4Signals placed by the side of the track to indiche train driver about the closing of the

gate.
B: Buzzer, an audio signal to warn the road user tatheuapproach of train.
M: Motor for gate operation.

L: Light signal to warn the road user.
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Figure 2
ALGORITHM

Step 1: Start.

Step 2:Set the variables.

Step 3:Make initial settings of the signals for the traimd road users.

Step 4:Check for the arrival of the train in either ditiea by the sensors.

If the train is sensed go to step 5 otherwiseogstep 4.

Step 5:Make the warning signal for the road users andhgesignal for the train.

Step 6: Check for the presence of the obstacle using sengdhere is no Obstacle go to step7 otherwegeat

step 6.
Step 7:Close the gate and stop the buzzer warning.
Step 8:Change the signal for the train.
Step 9:Check for the train departure by the sensorfidftitain sensed to next STEP. Otherwise repeat STEP
Step 10:Open the gate.
Step 11:Go to STEP 3.

Step 12:Stop.

Impact Factor (JCC): 2.4886 Index Copernicus Value (ICV): 3.0
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The project consists of four main parts:

* 8051 microcontroller
* IR Transmitter

* IR Receiver

»  Stepper Motor Circuit

8051 Microcontroller

19

The 1/O ports of the 8051 are expanded by conngdétito an 8255 chip. The 8255 is programmed aisnale
I/O port for connection with devices such as LES&iepper motors and sensors. More details of thé 8&&given later.
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The following block diagram shows the various desgiconnected to the different ports of an 825%. ddrts are
each 8-bit and are named A, B and C. The indivighaats of the 8255 can be programmed to be inpoutwut, and can
be changed dynamically. The control register igmmmed in simple 1/O mode with port A, port B gratt C (upper) as

output ports and port C (lower) as an input port.
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Figure 4: Block Diagram of 8051 Microcontroller
IR Circuits

This circuit has two stagea:transmitter unit and a receiver unit. The transmitter unit consists of an infrared LED

and its associated circuitry.
IR Transmitter
The transmitter circuit consists of the followiogmponents:
+ IC555
* Resistors
e Capacitors
« IRLED

The IR LED emitting infrared light is put on inghransmitting unit. To generate IR signal, 55%H3ed as table
multivibrator is used. Infrared LED is driven thghutransistor BC 548.

IC 555 is used to construct an a stable multitdravhich has two quasi-stable states. It geneatgsuare wave

of frequency 38 kHz and amplitude 5Volts. It isuiggd to switch ‘ON’ the IR LED.
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Figure 5: IR Transmitter

Impact Factor (JCC): 2.4886 Index Copernicus Value (ICV): 3.0
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IR Receiver

The receiver circuit consists of the following campnts:

TSOP1738 (sensor)
e |IC555

¢ Resistors

¢ Capacitors

The receiver unit consists of a sensor and itecést®d circuitry. In receiver section, the firgtrpis a sensor,
which detects IR pulses transmitted by IR-LED. W@t a train crosses the sensor, the output oElR@ momentarily
transits through a low state. As a result the mtatds is triggered and a short pulse is appliethéoport pin of the 8051

microcontroller. On receiving a pulse from the ser@rcuit, the controller activates the circuitgquired for closing and
opening of the gates and for track switching.
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Figure 7: Whole Setup as Hardware Model
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CONCLUSIONS

Using automatic railway crossing system, we imprtheerail road transportation facility by reduciting chances
of occurrence an accidents at unmanned level egssand providing immense safety. Also this techmidpas fast
operation than older system, it saves a lot of timét is automated whereas manual systems takeftinthe line man to
inform the station master to close and open the waich will consume a considerable amount of tiiace the design is
completely automated it can be used in remoteggawhere no station master or line man is pre3dmis this design

finds its applications in many cases.
ADVANTAGES

» Avoid accidents in level crossings

* No manual work is needed.

* Low cost

e automated operation

e Low Power consumption
FUTURE ENHANCEMENT

This paper has satisfactorily fulfilled the ba#iings such as prevention of accidents inside dite gnd the
unnecessity of a gatekeeper. But still the powgplufor the motor operation and signal lightscdin be avoided and a
battery charged by means of a solar cell. It camdes directly during the daytime and by chargimg battery during
night. Hence this arrangement can be used in remeas where the power supply can’t be expected. difstacle
detection part can be implemented using Fuzzy lofgcit thinks in different angles or aspects, flystem works still

more efficiently.
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