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ABSTRACT




ABSTRACT

In the railways safety and security are important factors. For safety the train accident
occurs on unmanned gate crossing. train collision in the same track due to human mislead.

Each and every person’s life is valuable to travel in the train journey. Our proposed design 1s to
avoid train collision and unmanned gate control. This design is implemented using embedded
system. IR transceivers, RF transmitter and receivers.

Now a days train accidents are occurring frequently in India. One of the main reasons tor
train accident is the traveling of two trains in same track in opposite dircction. In order to avoid
the accidents due to the above reason. we have designed this project.

This project is carried over in embedded system with the help of PIC microcontroller and
RF transmitter and receiver. This project identifies the status of each train using IR transceivers
and inform it to other trains and to the ncar by sub station. Each train will consist of RF
transcetver which transmits its status and receives the status of other trains. RF communication is
used to communicate: its range is more than sufficient to avoid this kind ol accident.

This project is used to avoid the train collision. Hence we save the valuable human lives

and losses. So this project is usetul for railway department
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INTRODUCTION




1.LINTRODUCTION:

Now a days train accidents arc occurring frequently due to unmanned railway crossing.
collision of two trains on the same track by signal misleading by human. Such problems are reduced
by designing the proper monitoring and control units in the ratlways.

Our design is to identify the train status on the track. collision avoidance and unmanned
railway crossing gate control. This design is implemented by embedded system and wircless sensors
and transceivers. The train status are identified by IR transceivers are placing on the either side of
track with the distance of SKM once. This IR transceiver is coupled with R} transmitters. The
embedded processor is PIC16F877A with RF receivers. When a train is in A position that IR
transceiver gives the signal to RF transmitter transmitting the signal to RF receiver coupled with
PIC controller, the controller recognize that signal identifies place of train on the track.

A track consisting of IR transceivers in equal distances giving the train position a train
enters on the track within the railway station we can identify the place of train on the track by
embedded system at the same time another train enters in the opposite direction in the same track
that train positions are monitored from the station. When the two trains are coming closer with the
distance of 5Km our PIC controller automatically respond and transmit a signal to train power
supply to switch off by a RF receiver. At the same time unmanned railway gate controlled by a
embedded system by providing IR sensors on cither side of gate. When a train enters towards gate
the IR sensor giving the information to controller automatically the gate will close and train leave

from galte the gate will open.

Here the embedded processor is PIC16F877A because it is a RISC type processor. 40 pin

1C. inbuilt ADC’s operating voltage of 5V DC with the speed of 4MHZ .
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2. BLOCK DIAGRAM.
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Fig.1.Block diagram of transmitter and receiver section




Block Diagram Description

Fig .1 shows the block diagram of transmitter and receiver section. In the transmitter section
four IR transceivers are placed on either side of track at the distance of Skm.4 Ri‘ transmitter are
connected to each. This design consists of 4 RF transceivers. Each RF transmitter connected to IR
receivers. In receiver side a PIC16I°877 controller coupled with 4 RF receivers. onc RI transmitter

to stop the train and LCD used to show the train condition.
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LAYOUT BLOCK DIAGRAM:
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1. CIRCUIT DIAGRAM FOR TRAIN HUB:
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Fig.3. Circuit diagram of embedded system in the station



3.2. CIRCUIT DIAGRAM OF TRANSMITTER SECTION:
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Fig.4. Circuit diagram of transmitter section
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4. WORKING PRINCIPLE:

In proposed control technique implemented with  help of PICI6FE77A
microcontrolter, infrared transmitter, infrared receiver. RI° transmitter and receiver. The IR
transmitter and receiver arc placed on either side of track electric pole. The same arrangement
implemented at every SKM once. This IR receiver interfaced with R} transmitter this transmitter
transmits the signal to control HUB placed in the nearest railway station. In the railway station PIC

controtler interfaced with the RF receivers with different frequency.

When a train enters the track the IR sensor detect the train and gives the signal to RF
transmitter, the transmitter transmit the signal to RF receiver it is interfaced with the PIC controller.
This controller interfaced with Liquid Crystal Display it is displaying the train position at the same
time another train enters in the opposite side the corresponding sensors indicating the train position
and place. When the controller detect the adjacent RF receiver signal there is a possibility of
collision, immediately the controller gives the signal to RF transmitter and the track supply

automatically switch off.

The same design incorporates the human less gate control. The infrared transmitter and
receiver placed on the track at the distance of 4KM away from gate. When the train enters before
4KM of gate the receiver respond and automatically the gate closed and indicate red LED
indication, when the train leaves from the gate the IR receiver gives the signal to controller and

open the gate with help of proper mechanical arrangement.
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FLOW CHART:
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Fig.5.flow chart for PIC program

The sensor signal from the train track is transmiited to the controller through RI° transmitter in
ascending or descending manner.
PIC microcontroller checks whether the signal is received from both the adjacent poles. if ves .

stop the train else pass the train.
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6. COMPONENT DETAILS:

6.1 PIC MICROCONTROLLER:

CORE FEATURES:
* High-performance RISC CPU
» Only 35 single word instructions to learn
* Operating speed: DC - 20 MHz clock input
DC - 200 ns instruction cvcle
» Upto 8K x 14 words of Flash Program Memory.
tp to 368 x 8 bytes of Data Memory (RAM)
Up to 256 x & bvtes of EEPROM data memory
» Interrupt capability (up to 14 internal/external
+ Eight level deep hardware stack
+» Direct. indirect. and relative addressing modes
* Power-on Reset (POR)
* Power-up Timer (PWRT) and Oscillator Start-up Timer (OST)
+ Watchdog Timer (WDT) with its own on-chip RC Oscillator for reliable operation
* Programimable code-protection
* Power saving SLEEP mode
+ Sclectable oscillator options
» In-Circuit Sertal Programming (ICSP) via two pins
+ Only single 3V source needed for programming capability
* In-Crrcuit Debugging via two pins
* Wide operating voltage range: 2.5V to 5.5V
* High Sink/Source Current: 25 mA
« Commercial and Industrial temperature ranges
* Low-power consumption:
2 mA typical (@ 5V, 4 MHz
20mA typical ¢ 3V. 32 kHz

ImA tvpical standby current



PERIPHERAL FEATURES:
*» TimerQ: 8-bit timericounter with 8-bit prescaler
» Timerl: 16-bit timer/counter with prescaler
= Timer2: 8§-bit timer/counter with 8-bit period register. prescaler and postscaler
* Two Capture, Compare, PWM modules
Capture is 16-bit. max resolution is 12.5 ns.
Compare is 16-bit. max resolution is 200 ns,
PWM max. resolution is 10-bit
* 10-bit multi-channel Analog-to-Digital converter
+ Synchronous Serial Port (SSP) with SP1. (Master Mode) and 12C. (Master/Slave)
+ USART/SCI with 9-bit address detection.
+ Parallel Slave Port (PSP} 8-bits wide. with external RD. WR and CS controls



ARCHITECTURE OF PIC 16F877

Devics Fraogram Drata M=miory Data EEPROM
Flash

RS 152 Eytesn D0 DyiEn
k.

-
P
B
£
cis = FEX.T
Lo e izg'
e B
Il Dirzetanir © o e RE3:=3%
7

Serer-an
Y Tiver

Lt rlarse

e 5 <r":r)|g RLIFLET RO TR

3700

Timerl Tiyeni sl Al S

)

Cata EEFRDM

Note b Hgher o

I19.6. Architecture of PIC 161877



16F877 Pin diagram
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Fig.7.pin diagram of 16877

1/0 PORTS
Some pins for these /O ports are multiplexed with an alternate function tor the
peripheral features on the device. In general. when a peripheral is enabled. that pin may

not be used as a general purpose 1O pin.

PORT A and the TRISA Register
PORT A is a 6-bit wide bi-directional port. The corresponding data direction
register 18 TRISA. Setting a TRISA bit (=1) will make the corresponding PORT A pin an

input. i.c.. put the corresponding output driver in a [hi-impedance mode. Clearing a



TRISA bit (=0) will make the corresponding PORTA pin an output. t.c.. put the contents
of the output latch on the selected pin.

Reading the PORT A register reads the status of thepins whercas writing to 16 will
write to the port latch. All write operations are read-modify-write operations. Therefore a
write to a port implies that the port pins are read; this value is modified. and then written
to the port data latch. Pin RA4 is multiplexed with the Timer0 module clock input to
become the RA4/TOCK! pin. The RA4/TOCKI pin is a Schmitt Trigger input and an open
drain output. All other RA port pins have TTL input levels and full CMOS output drivers.
Other PORT A pins are multiplexed with analog inputs and analog VREI" input. The
operation of each pin is selected by clearing/setting the control bits in the ADCON]
register (A/D Control Register!).

The TRISA register controls the direction of the RA pins. even when they are
being used as analog inputs. The user must ensure the bits in the TRISA register are

matntained set when using them as analog nputs.

PORT A Function
Name Bit# | Buffer |Function
RAG:AND bitC TTL fputaute.s or :aleg input
RA AN bt TTL Mpatouts o or 3naiey nput
RAZIANZ bl TTL Fput- ot g2 ar 2aicg nput
RALANIVRZF 012 1T [pubauts. oF 3naled nout or YRER
RA4TOCK bid &7 Inputoutsasor excermal cleck input for ™ e
ZJputis apen drain type
RAZSSANS |58 TTL pUtooto.rs of slave selectinpUt for serchronals sengd ot o anadod inpt

PORT B and the TRISB Register

PORT B is an 8-bit wide bi-directional port. The corresponding data direction
register is TRISB. Setting a TRISB bit (=1) will make the corresponding PORT B pin an

input. i.e.. put the corresponding output driver in a hi-impedance mode.



Clearing a TRISB bit (=0) will make the corresponding PORT B pin an output.
i.e., put the contents of the output latch on the sclected pin. Three pins of PORT B are
multiplexed with the Low Voltage Programming {unction: RB3/PGM. RB6/PGC and
RB7/PGD. The alternate functions of these pins are described in the Special Featurcs
Section. tzach of the PORT B pins has a weak internal puli-up. A single control bit can
turn on all the pull-ups. This is performed by clearing bit RBPU (OPTION REG<7>).
The weak pull-up is automatically turned off when the port pin is configured as an output.
The pull-ups are disabled on a Power-on Reset.

Four of PORT B’s pins, RB7:RB4, have an interrupt on change feature. Only
pins configured as inputs can cause this interrupt to occur (i.c. any RB7:RB4 pin
configured as an output is excluded from the interrupt on change comparison). The input
pins (of RB7:RB4) are compared with the old value latched on the last read of PORT B.
The “mismatch™ outputs of RB7:RB4 are OR’ed together to generate the RB Port Change
Interrupt with flag bit RBIF (INTCON<0>). This interrupt can wake the device from
SLEEP. The user. in the interrupt service routine. can clear the interrupt in the following
manner:

a) Any read or write of PORT B. This will end the mismatch condition.

b) Clear flag bit RBIF. A mismatch condition will continue to set tlag bit
RBIF. Reading PORT B will end the mismatch condition. and allow flag bit RBII to be
cleared. The interrupt on change feature is recommended for wake-up on key depression
operation and operations where PORT B is only used for the interrupt on change feature.
Polling of PORT B is not recommended while using the interrupt on change feature. This
interrupt on mismatch feature, together with software configurable pull-ups on these four
pins. allow casy interface to a kevpad and make it possible for wake-up cn key

depression



PORT B FUNCTIONS

Name Bit# | Buffer Function

REGANT bitd TTLSTH [nzuznutpul 5o or 2xternal interrap: input. internal scware
pregramir able weaxk pull-up.

= Bl TTL Inzuzoupat s Inlernal software pregrammable weas oul -Up.

REZ itz TTL [nzuzoutpat v internal software pregrammabls waas Tul-up,

RBZ=CGR {bitd TTL Nz zoutput 2 o programming pin in V2 mede. riemal s0Twars pro-
grammaits weak pdo-Jp.

RB4 it TTL NuEoUEpLE pin o IR interrast on change). inferna. so™wars progarmatie
wead tJl-up.

=BS bit3 TTL [zuzoutplt pin oa Tk intemast on changes. Inferna so™wars crog-ar mable
weas sl -up.,

REe=G0 (Dt TTLSTH FzaioutsLd st inkerra2t on changel ar in-Corcult Dele g Jer pir ntar-

ra scfbwars programeiale weak pull-up, Sera. regrariming el

na scftware programimabe weak pull-up. Sera somarmring oa

RBV~=C0 Hhit? TTL ST [zuzautput 2in dwdth interras en change) or In-Cireuis Debugger pin. inter-

fa.

Legend: ~TL = TTL apur, ST = Schtl Trgger inpuwt
Mote 0 This bufer iz a Schit Trigger mput when canfigaed a3 tne edenal niampt

20 This wfer is a Searit Tigger mput whgn Leed in 823 progrizmeing mode.

PORT C and the TRISC Register
PORT C is an 8-bit wide bi-directional port. The corresponding data dircction
register 1s TRISC. Setting a TRISC bit (=1) will make the corresponding PORT C pin an
input. i.e.. put the corresponding output driver in a hi-impedance mode. Clearing a
TRISC bit (=0) will make the corresponding PORT C pin an output. i.e.. put the contents
ot  the output latch on the selected pin. PORT C is multiplexed with several peripheral
functions(Table-3.5). PORT C pins have Schmitt Trigger input buffers.
When the 12C module is enabled. the PORT C (3:4) pins can be configured with
normal 12C levels or with SMBUS levels by using the CKE bit (SSPSTAT <6>).
When enabling peripheral functions. care should be taken in defining TRIS bits for
cach PORTC pin. Some peripherals override the TRIS bit to make a pin an output. while

other peripherals override the TRIS bit to make a pin an input. Since the TRIS bit




override is in effect while the peripheral is enabled. read-modify write instructions (BSE.

BCF. XORWF) with TRISC as destination should be avoided. The user should refer to

the corresponding peripheral scetion for the correct TRIS bit settings.

TABLE 3: PORT C FUNCTIONS

Mame Bit# | Buffer Type [ Function

RCOTICSOTICK] nal | ST [Mput:outzyas port pinor —mert oscillator capul™ mert clock input

RCTTI0S4CCP2 get | ST [MpuUtauts U part pin o ~omert oaciliator ot or Captarel hput
ComparsZ cdipubPWIA2 outpl

REC2ICCPY me3 43T Ipubobladr partpin of Cagtare 1 irpatompars ” cutputPysDy
LUt

RCISCKIETIL 3| ET RT3 020 3 5¢ 2 the synehronous setiol clock for 2017 365 ans 70
TES,

RCA/SOISDA mid [ET RS can aise se the S Cata In (S21 made o data 122 1190 moden,

RCA8D0 neE ST [MpUtDLsL port pin or Synchicaous Seral Por data output

RCETXCK o 3T iputauiz s port pin o USART Asynca onons Transrut of Svnchra-
qeus Clock

RCTRXDT 47 (3T putoutzd; porpin of USART Asyioaronans Recs ve of Syvnchro-
Ans [am

Lzgend ST = Schmitt Trigaer a0

PORT D and TRISD Registers

This section is not applicable to the 28-pin devices. POR'T D is an 8-bit port with

Schmitt Trigger input buffers. Each pin is individually configurable as an input or output.

PORT D can be configured as an 8-bit wide microprocessor Port (parallel siave

port) by setting control bit PSPMODE (TRISE<4>). In this mode. the input buffers are

TTL.




TABLE 5: PORT D FUNCTIONS

PORT E and TRISE Register

PORT E has three pins REO/RD/ANS. RET/WR/ANG6 and RE2/CS/AN7. which

are individually configurable as inputs or outputs. These pins have Schmitt Trigger input

buffers.

The PORT E pins become control inputs tor the microprocessor port when bit
PSPMODE (TRISE<4>) is set. In this mode. the user must make sure that the

TRISE<2:0> bits are set (pins are configured as digial inputs). Ensure ADCONI is

Name Bit# Buffer Type Function

QLIPS a0 STTTLN nputicuput pot p e o paralls save port bl
=L PSs™ a1 STTTLM mpuboutput porl e or paralle s ave potb il
RC2PS=Z ol STTTLN nputictput pot o of paralle wave port b2
REJPSFL ol STT-LiY qputicutput pot pn o paralie: siave port b2
RCHPS=S ot STTTLY nputicutput oot pe o- paralle save portbid
QOEPSES 4 STTTLN nputicutput port pr a7 paralle save pott b1
ROEPS75 a8 QTN nputicuput pott p oo paralls. save port it
ROCTPS=T 537 STTTLH nputicuwput pot pe o paralls” s ave purt bty

configured for digttal 1/0. In this mode the input bufters are TVL.

PORTE pins are multiplexed with analog inputs. When selected as an analog
input, these pins will read as '0's. TRISE controls the direction of the RE pins. even when

they arc being used as analog inputs. The user must make sure to keep the pins

configured as inputs when using them as analog inputs.




Table 7: PORT E FUNCTIONS

Mame Bit# Butfer Type Fungtion

~EZRDAND bid ST.7T— M INputcetisg poct 0 o ress Contrs nuin Taralisl ane
atiakng et
=

t= ot a read cperaton
0= Read cperazon Reads FORTD reg slsr of chip asisots o

anakag input

VR
ToENOta wnte operanen

RETAWRIANS gl ST. T INpUboLtoul ot in erowrite conuobinpul o paral e slavs paork mode o

0 =Wy coeraton, Writes PORTO register i chup seled s
REZ/TEANT bi2 ST Inpa L2 piart piny or £ Select contra’ ot paraf £ oskmye port

Mads 27 analog inpat

=

i evice s net selectes

d 2vice ¢ celeced

Legerd: ST = Scvmea Trgger input "TL=TT.

etz b Irpns buffees are Schmd Tegas e wne s A0 oos 30d TTL buferswnznin Saalel Save Fos Mo
MEMORY ORGANISATION

There are three memory blocks in each of the PIC16f877 MUCs. The program

memory and Data Memory have separate buses so that concurrent access can occur.

PROGRAM MEMORY ORGANISATION

The PIC16f877 devices have a 13-bit program counter capable of addressing 8K
*14 words of FLASH program memory. Accessing a tocation above the physicaihy
implemented address will cause a wraparound.

The RESET vector is at 0000h and the interrupt vector is at 0004h.

DATA MEMORY ORGANISQTION

The data memory is partitioned into multiple banks which contain the General
Purpose Registers and the special functions Registers. Bits RP1 (STATUS<6) and RPO
(STATYUS<5>) are the bank selected bits.



- RPI:RPO | Banks
00 | 0
01 1
10 2 ]
I 3

Each bank extends up to 7Fh (1238 bytes). The lower locations of each bank are
reserved for the Special Function Registers. Above the Special Function Registers arc
General Purpose Registers, implemented as static RAM. All implemented banks contain
special function registers. Some frequently used special function registers from one bank

may be mirrored in another bank for code reduction and quicker access.

GENERAL PURPOSE REGISTER FILE
The register file can be accessed either directly or indirectly through the File

Selected Register (FSR).



FIGURE (a): PIC16F877 REGISTER FILE MAP
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INSTRUCTION SET SUMMARY

Each PIC 16877 instruction is a 14-bit word. divided into an OPCODIE which
specifies the instruction type and onc or more operand which further specify the
operation of the instruction. The PIC16F877 instruction set summary in table 12 lists
byte-oriented, bit-oriented. and literal and control operations. Tablel! shows the opcode

Field descriptions.

For byte-oriented instructions, “f: represents a file register designator and “d
represents a destination designator. The file register designator specirids which file
register is to be used by the instruction. The destination designator specified where the
result of the operation is to be placed. If*d’" is zero. the result is placed in the w register.

1f*d” is one, the result is placed in the file register specified in the instruction.

For bit-oriented instructions. “b” represents a bit field designator which selects the
number of the bit affected by the operation. which *f represents the address of the file in

which the bits 1s located.

For literal and control operations. "k’ represents an eight or eleven bit constant or

literal value.



TABLE 9: OPCODE FIELD DESCRIPTIONS

Field Description
£ =egizier fiie address {0x0 to Ox 7R
H YWorking fegisier [accamisiator)
1) Sit address within an 2-b¢ file registe-
k _tberzl fed, constant data or abes
= Contcars lzcation =0 or 1
The assemo e wil generate code with x = £ 11 is the
resommentded for““ of use “or compatibidicy wits all
Microchp software wals.
) Deztnation select; d = Dostore reant 0 WY
4= 12wz ree ltir fle register
Tefauitisd =1
EC Program Counter
T Time-outbi
T Fower-doewn bit

The instruction set is highly orthogonal and is grouped into threc basic categories:

* Byte-oriented opcrations

* Bit-oriented operations

+ Literal and control operations

All instructions are executed within one single mstruction cycle. unless a

conditional test is true or the program counter is changed as a result of an instruction. In
this case, the exccution takes two instruction cyveles with the second cyvele executed as a
NOP. One instruction cycle consists of four oscitlator periods. Thus. for an oscillator
frequency of 4 MHz. the normal instruction execution time 1s | ms. H a conditional test is

true or the program counter is changed as a result of an instruction. the instruction

execution time is 2 ms.



FIGURE (b): GENERAL FORMAT FOR INSTRUCTIONS
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16F877 INSTRUCTION SET

Mnemonic, Description Cyres 14-Bit Tpocds Stats Hites
Operands MSD Affaoted

BYTE-QRIENTED FILE REGISTER SPERATIONS
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DATA EEPROM AND FLASH PROGRAM MEMORY

The Data EEPROM and FLASH Program Memory are readable and writable
during normal operation over the entire VDD range. These operations take place on a
single byte for Data LEPROM memory and a single word for Program memory. A write
operation causes an crase-then-write operation to take place on the specified byte or
word. A bulk erase operation may not be issued from user code (which includes
removing code protection}.

Access to program memorv allows for checksum calculation. The values written
to program memory do not need to be valid instructions. Therefore. up to 14-bit numbers
can be stored in memory for use as calibration parameters. serial numbers. packed 7-bit
ASCIL, etc. Executing a program memory location containing data that form an invalid
instruction. results in the execution
of a NOP instruction.

The EEPROM Data memory is rated for high crase/ writes ¢vele’s The FLASH
program memory is rated much lower, because EEPROM data memory can be used to
store frequently updated values. An on-chip timer controls the write time and it will vary
with voltage and temperature. as well as from chip to chip. Please refer to the
specifications for exact limits

A byte or word write automatically erases the location and writes the new value
(erase before write). Writing to EEPROM data memory does not impact the operation of
the device. Writing to program memory will cease the execution of mstructions until the
write is complete. The program memory cannot be accessed
during the write. During the write operation. the oscillator continues to run. the
peripherals continue to function and interrupt events will be detected and essentially
“quened” until the write is complete. When the write completes. the next instruction in
the pipcline is executed and the branch to the interrupt vector will take place. if the
interrupt is enabled and occurred during the write.

Read and write access to both memories take place indirectly through a set of
Spectal Function Registers (SFR). The six SFRs used are:

*EEDATA
* LEDATH



* EEADR

* EEADRH

* EECONI

« EECON2

The EEPROM data memory allows byte read and writes operations without interfering
with the normal operation of the microcontrolicr. When interfacing to EEPROM data
memory, the EEADR register holds the address 1o be accessed. Depending on the
operation. the EEDATA register holds the data to be written. or the dafa read. at the
address in EEADR. The PICI6F873/874 devices have 128 bytes of EEPROM data
memory and therefore, require that the MSB of EEADR rematn clear. The EEPROM data
memory on these devices does not wrap around to 0. i.c.. 0x80 in the EEADR does not
map to 0x00. The PIC16F876/877 devices have 256 bytes of EEPROM data memory and
therefore, use all 8-bits of the EEADR.

The FLASH program memory allows non-intrusive read access, but wries
operations cause the device to stop executing instructions. until the write completes.
When interfacing to the program memory. the EEADRH: EEADR registers form a two-
byte word. which holds the I3-bit address of the memory location being accessed. The
register combination of EEDATH: EEDATA holds the 14-bit data for writes. or reflects
the value of program memory after a read operation. Just as in EEPROM data memory
accesses. the value of the EEADRH: EEADR registers must be within the valid range of
program memory, depending on the device: 0000h to TI'FFh for the PICI6F873/874. or
0000h to 3FFFh for the PIC16F876/877. Addresses outside of this range do not wrap
around to 0000h.

EECON1 and EECON2 Registers

The EECONI register is the control register for configuring and inittating the
access. The EECON2 register is not a physically implemented register. but s used
exclusively in the memory write sequence to prevent inadvertent writes.
There are many bits used to contro} the read and write operations to EEPROM data and

FILASH program memory. The EEPGD bit determines if the access will



be a program or data memory access. When clear, any subsequent operations will work
on the EEPROM data memory. When set. all subsequent operations will
operate in the program memory.

Read operations only use one additional bit. RD, which initiates the recad
operation from the desired memory location. Once this bit is set. the value of the desired
memory location will be available in the data registers. This bit cannot be cleared by
firmware. [t is automatically cleared at the end of the read operation. For EEPROM data
memory reads, the data will be available in the EEDATA register in the very next
instruction cycle after the RD bit is set. For program memory reads. the data will be
loaded into the EEDATH: EEDATA registers; following the second instruction after the
RD bit s set.

Write operations have two control bits, WR and WREN. and two status bits.

WRERR and EEIF. The WREN bit is used 1o enable or disable the write operation. When
WREN is clear, the write operation will be disabled. Therefore. the WREN bit must be
set before executing a write operation. The WR bit is used to initiate the write operation.
It also is automatically cleared at the end of the write operation. The interrupt tlag ELIF
is used to determine when the memory write completes. This flag must be cleared in
software before setting the WR bit.
For EEPROM data memory. once the WREN bit and the WR bit have been sct. the
desired memory address in EEADR will be erased. followed by a write of the data in
EEDATA. This operation takes place in parallel with the microcontroller continuing to
execute normally. When the write is complete. the EEIF flag bit will be sc1.

For program memory. once the WREN bit and the WR bit have been set. the
microcontroller will cease to execute instructions. The desired memory location pointed
to by EEADRH: EEADR will be erased. Then. the data valuc in ELDATTH: EEDATA
will be programmed. When complete. the EEIF flag bit will be set and the
microcontroller will continue to execute code. The WRERR bit is used to indicate when
the PIC16F87X device has been reset during a write operation.

WRERR should be cleared after Power-on Reset. Thereafter. it should be checked on any

other RESET. The WRERR bit is sct when a write operation



these situations. following a RESET, the user should check the WRERR bit and rewrite
the memory location. if set. The contents of the data registers. address registers and
EEPGD bit are not affected by either MCLR Reset. or WD'T Timeout Resel. during

normal operation.

EECON1T REGISTER {ADDRESS 18Ch)

- J-0 L0 L R s
feepan | — | = ] = | wrear | akrsy | 4R RD

i it

bit 7 EEPGD: Program/Data EEPROM Select bit

i}
1
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1 = Accesses program memory

0 = Accesses data memory

(This bit cannot be changed while a read or write operation 1s in progress)

bit 6-4 Unimplemented: Read as '0’

bit 3 WRERR: EEPROM Error Flag bit

1 = A write operation is prematurely terminated

(any MCLR Reset or any WDT Reset during normal operation)

0 = The write operation completed

bit 2 WREN: EEPROM Write Enable bit

1 = Allows write cycles

) = Inhibits write to the EEPROM

bit 1 WR: Write Control bit

I = Initiates a write c¢vcle. (The bit is cleared by hardware once write ts complete. The
WR bit can only be set (not cleared) in software.)

(0 = Write cycle to the EEPROM is complete

bit 0 RD: Read Control bit

1 = Initiates an EEPROM read. (RD is cleared in hardware. The RD bit can only be set
{not cleared) in sofiware.)

0 = Does not initiate an EEPROM read



6.2. IR TRANSMITTER RECEIVER:

Use an IR LED and phototransistor pair to create a light beam switch. Point the
components at each other to turn the switch on. and then break the beam to turn the
switch off. Use to detect when of your machine passes by a particular point. Or. bounce
the light from the dicde off a part 0 reflect back onto the detector. If the part is there.
Jight will reach the detector and the signal can be passed to your Stamp. An IR
[LED/detector pair is exactly how your TV remote works. You can control your TV {from
across the room because the diode is pulsed briefly at a much higher current which gives

oft much more light.

IR Light Beam Circuits

Use an IR LED and phototransistor pair to create a light beam switch. Point the
components at each other to turn the switch on. and then break the beam to turn the
switch off. Use to detect when of your machine passes by a particular point. Or. bounce
the light from the diode off a part to reflect back onto the detector. If the part is there,
light will reach the detector and the signal can be passed to your Stamp. An IR
LED/detector pair is exactly how your TV remote works. You can control your TV from
across the room because the diode is pulsed brietly at a much higher current whick gives

off much more light.
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IR LED: Connect like an ordinary LED using a 330 ohm series resistor to the +5 suppty
(or to a Stamp pin if you want to switch the source on and off). Current draw is about 11
mA with 2 330 ohm resistor. Current runs from anode to cathode. I'lat on the case marks

the cathode.

IR Phototransistor: A phototransistor is just like a regular transistor except the base
lead is disabled or absent and light activates base current. The flat on the case marks the
collector, the other lead is the emitter. Connect the collector to one end of a 10K resistor
and connect the other end of the resistor to a +5V supply (vou can use the +5 pin on the
Stamp). Connect the emitter to ground. To view output, measure the voltage at the
collector with your DVM. The voltage should start out at +5V. When pointing the 1R
diode at the phototransistor. the voltage should drop down to near zero. To interface with
the Stamp, make a second connection from the collector to a Stamp pin (for the example

below use Pin 4).

Telling them apart The IR 1.ED and the IR phototransistor look alike. If vou don't know
which i1s which, you can try them in the test circuit described above. and swap if nothing
happens. If you have the R pair. look carefully into the clear plastic section. The gap
between the two metal leads on the LED is smaller than the gap on the phototransistor.
Also. the larger internal lcad on the LED sticks across hke a flag with a tiny bowl
embedded on top while the phototransistor lead slants up with the tiny square chip ¢lued

to the top.



This is the simplest program you can use 1o test the operation of your IR sensor.
Watch the numbers on the screen change between 1 and 0 as you block and unbiock the
sensor. If they don't change. measure the voltage at pin 4 while you block and unblock
the sensor. If the voltage does not change, disconnect the wire going to pin 4 and measure
the voltage on the wire (not on the pin). If it doesn't change. there is a wiring error or the
sensor or emitter is bad. Note that the IRLED and phototransistor should be no more than

twao or three inches apart for this test.

Wire an ordinary red LED in series with a 330 ohm resistor to Pin 0. Wire the IR
diode and phototransistor as described above. Hold the diode .25 10 3 inches from the
phototransistor. The LED should light. Put your hand or a card between the diede and
phototransistor and watch the LED turn off. For a slightly longer distance, drive the LED
with more current. (A 100 ohm resistor will result in 38 mA. but be sure to hook it up to a
separate +5 supply rather than a Stamp pin. Or. calculate the appropriate resistor and
connect to a +12 supply.) Circuit is sensitive 1o ambient lighting. Can put each
component in a dark tube to mask. Wamning. if the circuit works perfectly in your room. it

may or may not work in another location because the room lighting is different.
6.3. RELAY:

A relay is an electrically operated switch. Current flowing through the coil of
the relay crcates a magnetic field which attracts a lever and changes the switch contacts.
The coil current can be on or off so relays have two switch positions and they are double

throw (changeover) switches.

',’—ONO
COM
———ONC

Relavs allow one circuit to switch a second circuit which can be completely

separate from the first. For example a low voltage battery circuit can usc a relay to switch



a 230V AC mains circuit. There is no electrical connection inside the relay between the

two circuits, the link is magnetic and mechanical.

The coil of a relay passes a relatively large current. typically 30mA tor a 12V
relay. but it can be as much as 100mA for relays designed 1o operate from lower voltages.
Most 1Cs (chips) cannot provide this current and a transistor is usually used to amplify
the small IC current to the larger value required for the relay coil. The maximum output
current for the popular 555 timer [C is 200mA so these devices can supply rclay coils

directly without amplification.

Relays are usually SPDT or DPDT but they can have many more sets of switch contacts.
for example relays with 4 sets of changeover contacts are readily available. For further
information about switch contacts and the terms used to describe them please sce the

page on switches.

Most relays are designed for PCB mounting but vou can solder wires directly to the pins

providing vou take care to avoid melting the plastic case of the relay.

The supplier's catalogue should show vou the relay's connections. The coil will be
obvious and it may be connected either way round. Relay coils produce brief high voltage
'spikes’ when they are switched ol and this can destroy transistors and 1Cs in the circuit.

To prevent damage you must connect a protection diode across the relay coil.

The animated picture shows a working relay with its coil and switch contacts. You can
see a lever on the left being attracted by magnetism when the coil is switched on. This
lever moves the switch contacts. There is one set of contacts (SPDT) in the foreground

and another behind them, making the relay DPDT.

The relay's switch connections are usually labeled COM, NC and NO:

o COM = Common, always connect to this: it is the moving part of the switch.

» NC = Normally Closed. COM is connected to this when the relay cotl is off.



NO = Normally Open. COM is connected to this when the retay coil 1s on.
Connect to COM and NO if you want the switched circuit to be on when the
relay coil is on.

Connect to COM and NC 1f you want the switched circuit to be on when the

relay coil is off.

CHOOSING A RELAY

You need to consider several features when choosing a relay:

1.

2

2

Physical size and pin arrangement

If you are choosing a relay tfor an existing PCB vou will necd to ensure that its
dimensions and pin arrangement are suitable. You should find this information in
the supplier's catalogue.

Coil voltage

The relay's coil voltage rating and resistance must suit the circuit powering the
relay coil. Many relays have a coil rated for a 12V supply but 5V and 24V relays
are also readily available. Some relays operate perfectly well with a supply
voltage which 1s a little lower than their rated value.

Coil resistance

The circuit must be able to supply the current required by the relay coil. You can

use Ohm's Jaw 1o calculate the current:

supply voltave

Relay coil current =
coll resistance

Forexample: A 12V supply relay with a coil resistance of 400 passes a current
of 30mA. This is OK for a 555 timer IC {maximum output current 200mA). but it
1s too much for most 1Cs and they will require a transistor to amplify the current.
Switch ratings {(voltage and current)

The relay's switch contacts must be suitable for the circuit they are to contrel. You



will need to check the voltage and current ratings. Note that the voltage rating is
usually higher for AC. for example: "5A at 24V DC or 125V AC".

6. Switch contact arrangement (SPDT, DPDT etc)
Most relays are SPDT or DPDT which are often described as "single pole
changeover" (SPCO) or "double pole changeover" (DPCO). For further

information please see the page on switches.

PROTECTION DIODES FOR RELAYS

Transistors and 1Cs (chips) must be protected from the brief high voltage 'spike’ produced
when the relay coil is switched off. The diagram shows how a signal diode (e.g. ITN4148)
is connected across the relay coil to provide this protection. Note that the diode is
connected 'backwards' so that it will normally not conduct. Conduction only occurs when
the relay coil is switched off, at this moment current tries to continue flowing through the
coil and it is harmiessly diverted through the diode. Without the diode no current could
flow and the coil would produce a damaging high voltage 'spike’ in its attempt to keep the

current flowing.

ADVANTAGES OF RELAYS:

« Relavs can switch AC and DC. transistors can only switch DC.
« Relavs can switch high voltages. transistors cannot,
« Relavs are a better choice for switching large currents (> SA).

« Relavs can switch many contacts at once.
DISADVANTAGES OF RELAYS:

« Relays are bulkier than transistors for switching small currents.
« Relays cannot switch rapidly (except recd relays), transistors can switch many
umes per second.

« Reclavs use more power due to the current lowing through their coil.



« Relays require more current than many chips can provide. so a low power

transistor may be needed to switch the current for the relay's coil.

6.4. POWER SUPPLIES:

The present chapter introduces the operation of power supply circuits butlt using
filters, rectifiers, and then voltage regulators. Starting with an ac voltage, a steady dc
voltage is obtained by rectifying the ac voltage. then filtering to a dc level. and finally.
regulating to obtain a desired fixed dc voltage. The regulation is usually obtained trom an
IC voltage regulator unit, which takes a dc voltage and provides a somewhat lower dc
voltage. which remains the same even if the input de voltage varies. or the output load

connected to the dc voltage changes.

A block diagram containing the parts of a typical power supply and the voltage at
various points in the unit is shown in fig 19.1. The ac voltage. typically 120 V rms. is
connected to a transformer. which steps that ac voltage down to the level for the desired
de output. A diode rectifier then provides a full-wave rectified voltage that is iniially
filtered by a simple capacitor filter to produce a de voltage. This resulting dc voltage
usually has some ripple or ac voltage variation. A regulator circuit can use this dc input to
provide a dc voltage that not only has much less ripple voltage but also remains the same
dec value even if the input dc voltage varies somewhat, or the load conncected to the output
dc voltage changes. This voltage regulation is usually obtained using one of a number of

popular voltage regulator IC units.

—_— 1
T

Transformer Rectifier Filter [C regulator lLoad ‘

Fig.9. Power supply unit



IC VOLTAGE REGULATORS:

Voltage regulators comprise a class of widely used 1Cs. Regulator 1C units
contain the circuitry for reference source. comparator amplifier. control device. and
overload protection ail in a single [C. Although the internal construction of the IC is
somewhat different from that described for discrete voltage regulator circuits, the external
operation is much the same. 1C units provide regulation of either a fixed positive voltage,

a fixed negative voltage. or an adjustably set voltage.

A power supply can be built using a transformer connected 1o the ac supply line to
step the ac voltage to desired amplitude, then rectifying that ac voltage. filtering with a
capacitor and RC filter. if’ desired, and finally regulating the dc voltage using an 1C
regulator. The regulators can be selected for operation with load currents from hundreds
of milli amperes to tens of amperes, corresponding to power ratings from milliwatts to
tens of watts.

6.5. LCD DISPLAY:

Liquid crystal displays (L.CDs) have materials which combinc the properties of
both liquids and crvstals. Rather than having a melting point. they have a temperature
range within which the molecules are almost as mobile as they would be in a liquid. but
are grouped together in an ordered form simifar to a crystal.

An LCD consists of two glass panels. with the liquid crystal material sand
witched in between them. The inner surface of the glass plates are coated with transparent
electrodes which define the character, symbols or patterns to be displayved polvmeric
layers are present in between the electrodes and the liquid crystal. which makes the liquid
crystal molecules to maintain a defined oriemation angle.

One each polarisers arc pasted outside the two glass panels. These poiarisers
would rotate the light ravs passing through them to a definite angle. in a particular
direction

When the LLCD is in the off state. light rays are rotated by the two polarisers and
the liquid crystal. such that the light rays come out of the LCD without any erentation.

and hence the [.CD appears transparent.



When sufticient voltage is applied to the electrodes. the liquid crystal molccules
would be aligned in a specific direction. The light rays passing through the 1.CD would
be rotatcd by the polarizer, which would result in activating / highlighting the destred
characters.

The LCD’s are lightweight with only a few millimeters thickness. Since the
LCD"s consume less power, they are compatible with low power electronic circuits. and
can be powered for long durations.

The LCD’s do not generate light and so light is needed to read the display. By
using backlighting, reading is possible in the dark. The LCD’s have long life and a wide
aperating temperature range.

Changing the display size or the layout size i1s relatively simple which makes the
LCI>’s more customer friendly.

The LCDs used exclusively in watches. calculators and measuring instruments arc
the simple seven-segment displays. having a limited amount of numeric data. The recent
advances in technology have resulted in better legibility. more information displaving
capability and a wider temperature range. These have resulted in the LCDs being
extensively used in telecommunications and entertainment electronics. The LCIDs have
even started replacing the cathode ray tubes (CRTs) used for the display of text and

graphics, and also in small TV applications.

RCM2034R

The RCM2034R is a reflective TN tvpe liquid crvstal module with a buiit-in controller /
driver [.SI and a display capacity of 16 characters 1 line.

Applications

Personal computers. word processors. facsimiles. telephones. cte.

Features

1) Wide viewing angle and high contrast.

2Y5 7 dot character matrix with cursor.

3) Interfaces with 4-bit or 8-bit MPUs.

43 Displavs up to 226 characters and special symbols.



5) Custom character patterns are displaved with the character RAM.

6) Abundant instruction set including clear display. cursor on /oftf. and character blinking.
7) Compact and light weight for easy assembly to the host instrument.

8) Operable on single 5 V power supply.

9) Low power consumption.



BUZZER




7. BUZZER:

A buzzer or beeper is a signalling device. usually electronic. typically used in

automobiles, household appliances such as a microwave oven, or game shows.

It most commonly consists of a number of switches or sensors connected to a
control unit that determines if and which button was pushed or a preset time has lapscd.
and usually illuminates a light on the appropriate button or control panel. and sounds a
warning in the form of a continuous or intermittent buzzing or beeping sound. Initially
this device was based on an electromechanical system which was identical to an electric
bell without the metal gong {(which makes the ringing noise). Often these units were
anchored 1o a wall or ceiling and used the ceiling or wall as a sounding board. Another
implementation with some AC-connected devices was to implement a ctreuit to make the
AC current into a noise loud enough to drive a loudspeaker and hook this circuit up to a
cheap 8-ohm speaker. Nowadays. it is more popular to use a ceramic-based piczoclectric
sounder like a Sonalert which makes a high-pitched tone. Usually these were hooked up

to "driver"” circuits which varied the pitch of the sound or pulsed the sound on and oif.

in game shows it is also known as a "lockout system.” because when one person
signals ("buzzes in"). all others are locked out from signalling. Several game shows have

large buzzer buttons which are identified as "plungers™.

The word "buzzer” comes from the rasping neise that buzzers made when they
were electromechanical devices. operated from stepped-down AC line voltage at 50 or 60
cveles. Other sounds commonly used to indicate that a button has been pressed are a ring

or a beep.
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8. ELECTRIC MOTOR:

fig. 10.Electric motor

Rotating magnetic field as a sum of magnetic vectors from 3 phase coils

An electric motor converts electrical energy into mechanical energy. The reverse
task. that of converting mechanical energy into electrical energy. is accomplished by a
generator or dynamo. Fraction motors used on locomotives ofien perform both tasks if
the locomotive is equipped with dynamic brakes. Electric motors are found in household
appliances such as fans. exhaust fans. fridges. washing machines. pool pumps and fan-

forced ovens.

Most electric motors work by electromagnetism. but motors based on other
electromechanical phenomena, such as electrostatic forces and the piezoelectric ettect.
also exist. The fundamental principle upon which c¢lectromagnetic motors are based ts
that there 1s a mechanical force on any current-carryving wire contained within a magnetic

field. The lorce 1s deseribed by the Lorentz force law and is perpendicular to both the



wire and the magnetic field. Most magnetic motors are rotary. but linear motors also
exist. In a rotary motor, the rotating part (usually on the inside) is called the rotor. and the
stationary part is called the stator. The rotor rotates because the wires and magnetic ficld
are arranged so that a torque is developed about the rotor's axis. The motor contains
electromagnets that are wound on a frame. Though this frame is often called the
armature, that term is often erroneously applied. Correctly. the armature is that part of the
motor across which the input voltage is supplied. Depending upon the design of the

machine. either the rotor or the stator can serve as the armature,

DC motors for gate control

fig.11. DC motor



Electric motors of various sizes.

DC motor rotation

A simple DC electric motor.

When the coil is powered. a When the armature becomes

magnetic field is generated - s alione
The armature horizontally aligned. the

around the armature. The left side

. commutator reverses the direction
continues to rotate.

of the armature is pushed away of current through the coil.

from the left magnet and drawn reversing the magnetic field. The

toward the right, causing rotation. process then repeats.

If the shaft of a DC motor is turned by an external force, the motor will act like a
generator and produce an Electromotive force (EMF). During normal operation. the
spinning of the motor produces a voltage, known as the counter-EMF (CEMIF) or back
EMF, because it opposcs the applied voltage on the motor. this is the same EMF that is
produced when the motor is used as a generator (for example when an electrical load
(resistance) is placed across the terminals of the motor and the motor shaft is driven with
an external torque). Therefore. the voltage drop across a motor consists ol the voltage

drop. due to this CEMF. and the parasitic voltage drop resulting from the internal



resistance ot the armature's windings. The current through a motor is given by the

following equation:

I'=(Vipptod = Ve ! Rarmanoe

The mechanical power produced by the motor is given by:
P=1% Ve

Since the CEMF is proportional to motor speed. when an electric motor is tirst
started or is completely stalled, there is zero CEMF. Therefore the current through the
armature is much higher. This high current will produce a strong magnetic field which
will start the motor spinning. As the motor spins. the CEMF increases until it is equal to
the applied voltage. minus the parasitic voltage drop. At this point. there will be a smaller
current flowing through the motor. Basically, the following three equations can be used

to find the speed. current, and back EMF of a motor under a load:
Load = Ve ® 1
Vappfic’d =]* Ranmamre T Vc‘emf

— o EL A
V{w,,f = .SPC’C)UI F [uxc.'rnmn.'rc
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9. PIC program:

#include <led.h>
#include<pic.h>

fidefine LCD_LINEI led _command(0x80);
#define LCD LINEZ2 led command(0xc0);
#define LCD_CLR lcd _command(0x0t1);
#define SERIAL_NEXT_LINE senal trans(0x0d):serial trans(Ox0a):

static volatile bit RS @ (unsigned)&PORTD*8+0;
static volatile bit RWI1 (@ (unsigned)&PORTD*8+1:
static volatile bit EN @ (unsigned)&PORTD*8+2;

void serial _trans(unsigned char);
unsigned char serial_recev({void):
void serial line_trans{unsigned char const*);

unsigned int take adc(unsigned char):

void led init(void):

void led_command(unsigned char):

void led data(unsigned char);

void print_line(unsigned char const* unsigned char):
void delav(unsigned long):

unsigned int stl.st2.st3.st4:

void main()
{
TRISB=TRISD=0x00:
TRISC=0x1T:
led iit():
delay(100):

home:
print_line("TRAIN COLLISION ",0x80):
print_line(" SYSTEM  ".0xc0):
RD4=0;
RD5=0:
RID6=0:
RD7=0:
delay(65000):
print_line(" ".0xc0):



void Ied_init()

f
t

led _command(0x38);
delay(1000):
led_command(0x38);
delav{1000):
led command(0x38):
delay(1000);
lcd command(0x38);
delay(1000);

led command(0xfc),

delay(1000):
led_command(0x06);

delav(1000):

led _command(0x01);
delay(1000);
fcd _command(0x80);
delay(1000);

13
}

void print_line{unsigned char const*lcd_disp.unsigned char loc_lcd)
!
1

led command(loc_led);

while(*lcd disp)

!

1

led _data(*led_disp):

led_disp++:

k]

3

void led_command{unsigned char com)

PORTB=com;
Rwi=0;
R&=0:
EN=1:
delay{100):
EN=0:
delay(400):

-



void led_data(unsigned char dat)
{

L
PORTB=dat:
RWI1=0;
RS=1:
EN=1;
delay(100):
EN=0;
delay(300):

]
#
void delay(unsigned long del del)

while(del del--):

do
s
[§
RD4=1;
if(RCO==0)
{
do
{
if{RCO==0)
{
print line("STATION ATOB  ".0x80);
stI=1;
RD4=1;
RD35=1;
RD6=0;
RD7=0: //LED
h
if(RC1==0)

I
t

print_line("STATION B TO C  ".0x80):
print_line("CLOSE THE GATE  ".0xCO0):

si2=1:

RD4=1: //{CLOSE THE GA'TE
RD5=1:

RD6=1:

RD7=0:

1

J



i RC2==0)

§

print_line("STATIONCTOD ".0x80):
print_line("OPEN THE GATE ".0xCO):
RID4=1:

RD5=0:

RD6=0:

RD7=1:

s13=1:

1

J

if(RC3==0)

¥

[}

print_line("STATIONDTOE ".0x80):
print_line(" " 0xCO0):

std4=1:
RD4=1:

[N

while(RC3==1);

RD4=1:

while(RC3):

RD4=1:

print_line("STATIOND TO C ".0x80):
print_line(" "O0xCO)

HRC I==0)

f

t

RD4d=1;

print_line("STATIONB TOC ".0x80):
st2=1:

3
¥

while(RC2):

print_1ine("STATIONC TOD ".0x80):
RD4=0:

print_line("TRAIN STOPPED ".0xc0):
delay(100000):

break:
A
}



if{RC3==0)
-:
do

f

1
H{RC3==0)
!

t

print_line("STATION D TO C  ".0x80):
sti=I;

R4=1;

RD5=1;

RD6=0;

RD7={}; HLED

}
if(RC2==0)
I

[

print_line("STATION C TO B ".0x80):
print_line("CLOSE THLE GATE  ".0xCO):

st2=1:

RD4=1;

RD3=1;

RD6=1;

RD7=0: #CLOSE THE GATE

]
¥

if(RC1==0)

¥

t
print_line("STATION B TO A ".0x80):
print line("OPEN THE GATE  ".0xCO):
st3=1:
RD4=1;
RD5=0:
RD&=0:
RD7=1; H/OPEN THE GATE
1
¥

1f(RCO==0)

¥
[}

print_line("STATION A TO 7 ".0Ox80):
print_line(" "OxCOx

std=1:

RD4=1;



[

while(RC{O==1):
print_line("STATION A TO B ",0x80):
print_line(" ".0xCO):

RD4=1:

if{RC1==0)
{
print_line("STATION B TO A ".0x80).
st2=1}:
RD4=1:

1
]
while(RC1):

RD4=0:
print_line("STATION C TO B ",0x80);

print_line("TRAIN STOPPED ".0xc0}):
delay(100000):
break:

]
]

twhile(1):
1

)
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10. CONCLUSION:

The proposed design “T=mbedded system based Train collision avoidance system”
is implemented with an RF Transceiver and PIC16F877A controller. This design aids to
control and monitor the train position and gate control for unmanned railway crossing.
This concept can also be implement using advance technology such as GPS. GSM with
more accurate Sensors.

This design avoids the collision of two trains in the same track and unmanned
railway gate control. A 2-meter track is constructed and tested for the collision avordance

and gate control. This design will protect valuable human lite.



" FUTURE EXPANSION




1. FUTURE EXPANSION:

The proposed design is implemented by IR transceivers and RF module.
This design will be implemented by high precision sensors. GSM and GPS technology.
This design will be controlled by GSP technology with wireless technology, also

monitored and control many tracks and trains. But GPS system is more expensive .
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