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Abstract - A level crossing occurs where a railway line is intersected by a road or path on one level, without recourse to a 
bridge or tunnel. It is a type of at-grade intersection. The term also applies when a light rail line with separate right-of-way or 
reserved track crosses a road in the same fashion. Other names include railway crossing, railroad crossing, road through 
railroad, train crossing or grade crossing. We came with this idea in order to prevent the usage of workers at risky places 
such as forests, deserts etc. 
 
 
I. INTRODUCTION 
 
Automatic railway gate controller is a device which 
can control the opening and closing of railway gate 
without the need of presence of a worker. Early level 
crossings had a flagman in a nearby booth who 
would, on the approach of a train, wave a red flag or 
lantern to stop all traffic and clear the tracks. Manual 
or electrical closable gates that barricaded the 
roadway were later introduced. The gates were 
intended to be a complete barrier against intrusion of 
any road traffic onto the railway. In the early days of 
the railways much road traffic was horsedrawn or 
included livestock. It was thus necessary to provide a 
real barrier. Thus, crossing gates, when closed to road 
traffic, crossed the entire width of the road. When 
opened to allow road users to cross the line, the gates 
were swung across the width of the railway, 
preventing any pedestrians or animals getting onto 
the line.To avoid all these problem we came up with 
a practical device which can do all these work 
automatically. 
 

 
BLOCK DIAGRAM 

 
II. ATMEGA 8 MICROCONTROLLER 
 
ATmega8 is one of the members of the AVR 
microcontroller family. This member has many 
features similar to that of ATmega32. But it is said to 
have less number of features and capable when 
compared to ATmega32. Yet it is said to have enough 

to work with. When compared with ATmega32, the 
ATmega8 lacks the feature of JTAG interface. JTAG 
is a port that is used by the debugger to interface the 
chip for debugging one or more number of cores. 
Usually a TRACE32 Power probe is used or 
recommended to debug any JTAG communication 
where TRACE32 is an Logic analyser. 
 
 Memory: 8 Kb of Flash program memory  

(10,000 Write/Erase cycles durability) 
512 Bytes of EEPROM (100,000 Write/Erase 

Cycles) 
1Kbyte Internal SRAM 

 I/O Ports: Three portsnamely Port B, Port C and 
Port D which give the 23 Input-Output lines  

 Interrupts: Consists of two External Interrupt 
source which are located at port D and 19 
different interrupt vectors that support 19 events 
generated by internal peripherals. 

 Timer/Counter: Consists of three Internal 
Timers which are available as two 8 bit, one 16 
bit that can offer various operating modes and 
also support internal or external clocking. 

 
Pin diagram of Atmega8 microcontroller:- 
 

 
 
 SPI (Serial Peripheral interface): ATmega8 is 

a house for three communication devices 
integrated in itself. One, which is a Serial 
Peripheral Interface along with four pins that are 



International Journal of Advances in Science Engineering and Technology, ISSN: 2321-9009, Volume- 3, Issue-3,   Special Issue Sept.-2015 

Automatic Railway Gate Controller 
 

13 

assigned to Atmega8 in order to implement this 
kind of scheme of communication. 

 USART: This is considered as one of the most 
powerful communication solutions. USART and 
ATmega8 supports both synchronous and 
asynchronous data transfer schemes which is 
carried out by three pins assigned for that same 
purpose. In many projects, PC-Micro controller 
communication is an extensive operation 

 TWI (Two Wire Interface): Two wire interface 
is an Another communication device that is 
provided by ATmega8 where in it allows the 
designers to set up a commutation path between 
two devices using only two wires with a common 
ground connection. The TWI output made by 
means of open collector outputs, requires 
external pull up resistors in order to make the 
circuit. 

 Analog Comparator: Analog comparator 
module is integrated in the IC itself in order to 
facilitate comparison between two voltages 
connected to the two inputs of the Analog 
comparator though External pins attached to the 
micro controller. 

 Analog to Digital Converter: An Inbuilt analog 
to digital converter to convert an analog which is 
an input signal into digital data/signal 
of 10bit resolution. This is the much used 
resolution or the resolution that is enough for 
most of the low end application. 

 
III. ULTRASOUND TRANSMITTER 
RECIEVER PAIR 
 

 
http://www.pages.drexel.edu/~pyc23/ultrasonic_receiver.html 

 
An ultrasonic transmitter is a device which converts 
electrical signals to ultrasound. Similarly an 

ultrasonic receiver converts ultrasound to electrical 
signals. An ultrasonic transceiver is a device which 
combines both these functions.The ultrasonic sensor 
uses the principle of analyzing the signal echoed back 
by the target. There are two types of ultrasonic 
sensors, active and passive. Whereas passive 
ultrasonic sensors only detect ultrasonic signals and 
converts it to electrical signals, an active ultrasonic 
sensor can also generate high frequency sound waves 
to transmit.Ultrasonic sensors are generally 
constructed using piezoelectric or capacitive 
transducers. Piezoelectric crystals tend to oscillate 
when they are applied with AC voltage, thus 
producing ultrasound. Capacitive transducers use 
electrostatic fields between a conducting plate and a 
backing plate.The basic part of an ultrasonic 
transmitter is IC 555 or  CMOS devices which are 
essentially variable oscillators. They also have a 
preset signal. The preset value depends on the 
working frequency.An important property of 
piezoelectric materials is that they can generate a 
voltage when force is applied on them. This is used in 
ultrasonic sensors that use piezoelectric 
materials.Capacitive transducers use a capacitor 
microphone with a diaphragm that is sensitive to 
ultrasound. The change in electric field between this 
diaphragm and another plate produce equivalent 
electric current.An ultrasonic receiver is constructed 
around a single decade counter CD4017. 
 
IV. WORKING 
 
An automatic railway gate controller is a device 
which controls the operation of a railway gate.It 
consists of six ultrasound transmitters.At first a study 
has to be made to determine the lengths of smallest 
and largest trains and their speeds. Rest work is 
preprogrammed in the microcontroller to open and 
close at regular intervals.3pairs of ultrasound 
transmitter and receiver is kept on the left and right 
side of the railway gates at certain distances.When 
any one side of the detectors all are triggered the 
gates close atomatically. 
 
REFERENCE 
 

[1] ATMEGA 8 MICROCONTROLLER DATA SHEET 
[2] ELECTRONICSFORYOU.COM 
[3] INTERNET 

 
 
 
 
 
 
 

 
 

 
 


