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ABSTRACT

For automatic controlling of the railway gate at crossing, for automatic controlling of railway track switching
mechanism and for automatic controlling of movement of the train for start and stop operation of the train
automatically. Day by day, the percentage of accidents related to railway is increasing, the above mentioned
automations will help to reduce these percentage of accidents to a much greater extent. This Project employs two
pair of Infrared (IR) sensors, one pair of IR sensor is used to control the railway gate and the other pair of IR
sensor used for automatically switching of the railway track. These IR sensors senses the arrival and departure of
the train. A reed switch is used for controlling of the train’s motion. Reed consists of an on-off switch which
switches when it comes in contact with a magnet. As the entire system is automatic, errors which are occurring
due to manual operation are prevented to much extent as the accuracy of automated operation is more than the
manual operation.

Index Terms— Infrared (IR) sensor, Microcontroller, Railway gate and track switching, Train controlling
unit.

1.INTRODUCTION

Project utilizes two pair of IR sensors, a pair of IR sensor is placed near the level crossing to control the railway gate,
the sensors are placed at a certain distance from each other, considering the direction of movement of train the sensor
which detects the arrival of train can be called as the upside sensor and sensor which detects the departure of the train
can be called as the downside sensor. Each pair of sensor consist of a transmitter and receiver, in our case light emitting
diode (led) is used as a transmitter and a p-n junction photodiode is used as receiver. Whenever the upside receiver
is triggered ,the gate motor rotates in a particular direction and closes the railway gate .The gates remains close until
the downside receiver is triggered. Once the downside receiver is activated the motor again rotates and the gate is
opened. After applying same principle of operation of IR sensors for track switching ,we can easily monitor and
operate the track and create switching of the track if necessary. Inthis track switching mechanism ,a pair of sensor
is placed near the track switching junction. Considering a situation where there is a goods carrying train on the main
line track and suppose a local or an express train is taking the same route taken by goods carrying train, then in order
to avoid any delay to the local train the track is switched to the bypass line track for the train to pass. The reed switch
is used to control the movement, as the reed switch is a magnet sensor which consist of an on and off switch, the
switch remains on until it senses any magnet once it senses a magnet the switch goes into off state. By placing a
magnet in the train and a reed switch at the station the train can be stopped at the station and after a few second of
delay the train can be allowed to go.

2.METHODOLOGY

The microcontroller is the controlling unit which controls the railway gate section, track switching section and the train
controlling unit by means of a relay section. Theactions performed by the microcontroller depend on the transition of
energy from the IR sensor.IR sensors: The IR sensor section consists of an IR transmitter and receiving section,
transmitter sectionconsists of an IR led with a current limiting resistor of 1Kilo ohms which continuously emits photons
on the receiving unit [3].
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Fig 1. Microcontroller based railway system
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IR receiver consists of a p-n junction photodiode driven through a transistor BC549 with a current limiting resistor
ofl Kilo ohms it receives the photons from the IR led and generates the signal required by the microcontroller to

perform the needed operation.

Fig 2. IR transmitter

Microcontroller A Tmega 328- The high-performance Microchip 8-bit AVR RISC-based microcontroller combines
32KB ISP flash memory with read-while-write capabilities, 1KB EEPROM, 2KB SRAM, 23 general purpose 1/0
lines, 32 general purpose working registers, three flexible timer/counters with compare modes, internal and external
interrupts,serial programmable USART, a byte-oriented 2-wire serial interface, SPI serial port, 6-channel 10-bit A/D
converter (8-channels in TQFP and QFN/MLF packages), programmable watchdog timer with internal oscillator, and
five software selectable power saving modes. The device operates between 1.8-5.5 volts.
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By executing powerful instructions in a single clock cycle, the device achieves throughputs approaching 1 MIPS per
MHz, balancing power consumption and processing speed.

Fig 4. Gate controlling section

Track switching: Similarly by using the above principle of gate control the track switching can be achieved. DC
motor used is a high torque motor having 10 rotations per minute [6].

Fig 5. Track switching unit

LCD: A 16x2 liquid crystal display is used to display the on and off condition of the sensors [4].Power supply: We
are using 240 volts 50 Hertz ac supply which is stepped down to 12 using a step down transformer, and is rectified
to produce a dc voltage to run the system. Using a 7805 voltage regulator 5volts dc signal is generated to drive the
controller and the sensors and 12volts dc is used to drive relay and motor.

3.Implementation of Proposed System

This section includes the detail circuitry operation of the project, the significance of the components used in theproject
and the relationship between the different interfaces in our project. Fig 6 depicts the implemented project. The sensors
are connected to port 1 of the microcontroller, the two gate controlling sensors are connected to pin no. P1.0 and P1.1.
The two track switching control sensors are connected to pin no. P1.2 and P1.3. The reed switch is connected on pin
no. P1.4. To port 0 a 16x2 liquid crystal display (lcd) is connected, the Icd in our case displays the on and off status
of the sensors, the Icd can be used near the level crossing to indicate the user the time elapsed for the gate to close.
Generally interfacing of lcd with the microcontroller requires two ports, on one port the data lines of lcd are connected
and on the other port the control signals are connected but in our case we are operating thelcd in a 4 bit mode (i.e.,)
4bit data is send twice and on lcd 8bit data is displayed, advantage of this mode is that lcdis connected on a single
port. To port 2 the controlled elements are connected, to pin no. P2.0 train mechanism is connected, to pin no. P2.1
and P2.2 track switching motor is connected, to pin no. P2.3 and P2.4 gate controlling motor is connected
The transmitter unit is an IR led which emits photons onto the photodiode, the transmitter requires a +5volts supply to
generate adequate light energy required for transmission. Anode of the diode is connected to +5v and cathode is
connected to ground through a current limiting resistor of 1 kilo ohms.The receiver unit consists of a p-n junction
photodiode which receives photons emitted by the transmitting led, as photodiode is connected in reversed biased mode
a small leakage current will be generated when light energy is incident on it, this current is of small value and it needs
to be amplified before feeding it to the microcontroller hence a transistor BC549 configured in common emitter
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configuration, operated in the active region is used to raise the signal level so that it can be fed to the microcontroller
A power indicating led is used in our project to indicate the activation of 240volt 50 Hz ac supply, a step-down
transformer is used to strep the voltage to 12 volt, full wave bridge rectifier is used to convert the ac voltage to dc
voltage, full wave is used over half wave as full wave rectifier has better efficiency than half wave rectifier.A voltage
regulator 7805 is used to step-down the 12volt dc to 5v dc which is required by the microcontroller and the sensors for
their operation and the 12volt dc signal is used by the dc motor and relays. When the project is turned on light beam
from the IR transmitter is constantly incident on the IR receiver and the light beam breaks only when the train passes
through the sensors.

Logical Operation: When light is incident on the photo diode the transistor connected to the photodiode is on hence
the supply of the IR receiver flows to ground and microcontroller receives logic 0 as an input. When the controller
receives logic 0 as an input it generates logic 0 output hence the transistor connected to the controller to drive the relay
is off and since the pole is connected to normally close pin the motor is steady.

When the light beam is cut by the train at that time there is no light incident on the on the photodiode hence the
transistor connected to the photodiode is off hence the 5 volt supply of the IR receiver is connected to microcontroller
and it receives logic 1 as an input. When the controller receives logic 1 as an input it generates logic 1 as output hence
the transistor connected to the controller to drive the relay is on which energizes the relay coil which in turn moves
the pole of the relay from normally closed contact to normally open contact which will cause the dc motor to rotate.

Logic levels for motor rotation:For railway gate when P2.4 is logic 1 and P2.3 is logic 0 the motor rotates in forward
direction closing the railway gate. When P2.4 is logic 0 and P2.3 is logic 1 the motor rotates in reverse direction
opening the gate for the motorist to pass.For tracking switching when P2.2 is logic 1 and P2.1 is logicO the motor
rotates in forward direction. When P2.2 is logic 0 and P2.1 is logic 1 the motor rotates in reverse direction. A both
forward and reverse rotation of the motor is used to switch the track

Fig 6 Proposed Model

4. SOFTWARE DESCRIPTION

In this project we have used Keil C Compiler for developing microcontroller program in C language. From the
flowchart if P1.0 or P1.1 is set to logic low then the gate motor will rotate for P1.0 motor will rotate in forward
direction closing the gate and for P1.1 the motor will rotate in reverse direction opening the gate. If P1.2 or P1.3 is set
to logic low then the track will switch depending on the status of the other sensor. If P1.4 is set to logic low then the
train will stop at the railway station.
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Fig 7. Flowchart

CONCLUSION

The proposed project has many major advantages it will reduce the accidents occurring at the railway level crossing,
it will increase the accuracy and reduce errors occurring due to manual operations. It will reduce the collision of train
and will also manage the route of a particular train to avoid any delay in reaching its destination. Train will always
be on time at the station no delay will be caused which occurs in manual operation. Security can be implemented by
placing tracker in the train in order to monitor the location of the train in case of any issue. Solar panels can be used
to generate power for the system there by increasing the efficiency of the system.
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