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ABSTRACT—Increasing tensions across the Indian and latitude and longitude of the place and positiontte boat.
Sri Lankan borders caused much havoc between the tw The borders of each country are defined in two lEevEhe
countries. Fishermen from our country are being abdcted first level extends till a certain distance in thea and it is
by the Srilankan navy for crossing the border whichis called as the National border of the country. Sedo®y the
unintentional most of the times. The paper deals wh a national borders and just a few kilometers towaisighe
system of tracking the location of the boat using BPS International borders. The additional advantagemfrthe
and to trigger an alarm which consists of a Piezotizzer, existing border alert systems that are already itegas that,
when the border is approached or crossed. Also , inthe interlock of the GSM where minute by minuteipos of
addition, the DGPS information is sent to control pom the boat can be received through an SMS to the lfami
where it is read and then through a GSM device, members from the control room through the use ofPBG
information is sent to the family at regular time intervals But, earlier systems employed infrared radiationkictv
who are in anticipation about their family member's proved to be quite disadvantageous and difficuluse. The
safety. The paper aims at providing a system thativalert DGPS report is also sent to the control room frohiclv the
the fishermen well in advance and ensure maximum sty location of the boat can be tracked, in casel@ssin the seas.
and peace at the borders and also notify the family The paper uses a GPS device, GSM, microcontradiedsan

members alarm system to alert the fishermen whenever theldvois
_ _ crossed by unauthorized means. [3]The number béfrean
Index Terms—DGPS, GSM, Piezo-buzzer, Latitude, abducted by the srilankan navy scenario is shouowbe
Longitude.
2013

[. INTRODUCTION: 600 (As on December 18, 2013)

@& Mo. of fishermen armmrested
Global Positioning system (GPS) provides a widegeaof

navigation and timing services. With the combined
interlocked usage of the GSM technology, it carubed for
border security, tracking of boats and ships indgbeans and
in the seas. The current issue of Indian fisherrbeing
abducted by the Srilankan navy is of serious cancg&his
paper serves as a benefit for these people wheD&RS Fig 1.No. of Maritime Border Crossing Issue

system is attached to the boat which in turn isnegted to an

alarm device. The DGPS receives the topographiatime of [2]The existing system is a low cost maritime bordessing
the boat in the sea and then triggers an alarimeibbrder of alert system mainly focused on the small scaleefistan who
the country is crossed by the boat. Topographiation of a lives just near to the poverty line. This systerludes data
country’s border can be obtained with the informatof the collection unit, processing unit, controlling uniand

198 197

32
E—
2010 201 2012 2013

45



International Journal of Emerging Technology

in Computer Sciencé& Electronics (IJETCSE)

ISSN: 097¢€-1353 Volume 8 Issue 1 —APRIL 2014.

transmission unit as shown in fig 2. THata collection uni
consists of location detection components GPS,
transmitter and other components attached in thet Huat
accomplishes the vessel #ization by collecting th
geographical positions. The processing unit holds get o
latitude and longitude values of the sea in themfoof
databases that can be used for comparing the préset
position with legal border limits. The controllingit resides
in the sea shore (remote station) from where thoésiba has
been made if the vessel crossed the maritime boAdethe
communication among these three units is handlec
transmission unit. The proposed system’s detaileckvilow
is discussed in the following sections.

|rmasm UNIT TRANSMISSION UNIT
DATA COLLECTION UNIT PROCESSING UNIT > CONTROLLING UNIT

Fig.2 Block diagram of the existirgysten

II.SYSTEM ARCHITECTURAL DESIGN OF THE
SMART TRACKING SYSTEM

The proposed architectural design consista DGPS device
which is interfaced to th8051 Microcontroller which in tur
is connected to the alarm circuit. THRGPS information
tracked in the control room is sent to family menshibrough
a GSM systenand the information is immediately sent to
border security and the necessary actidaken

The design and functiorf each block is explained belc-
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Fig 3Block diagram of proposed tracking system on sajde
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Fig 4.Block diagram of proposed tracking system on danumae
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Fig 5.Block diagram of proposed tracking sys
A. GLOBAL POSITIONING SYSTEM DEVICE

TheGlobal Positioning Syste (GPS) is a space-
based satellite navigati@ystem that provides location a
time information in all weather conditioi The Global
positioning system basically consists of tparts: Transmitter
and Receiver. The transmitter's job is to track ltwation
with the help of information from satee. The satellite
information is taken and this is sent to receiver where the
exact longitude and latitudef the place is found. The
working of GPS is explained as follows. First, tignal is
transmitted to the satellites and the time takernrémsmissior
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is calculated. Depending on the time taken, thieuti anc
longitude information is fed into the receiv

Differential GPS (DGPS)
5 A S

Each GPSsatellite transmits data that indicates its loca
and the current time. All GPS satellites synchre
operations so that these repeating signals arsnitted at the
same instant. The signals, moving at the speeijlat, larrive
at a GPS receiver afightly different times because sol
satellites are further away than others. The digtato the
GPS satellites can be determined by estimatingtheunt of s 3 R;f‘:r:::a
time it takes for their signals to reach the reeeiWWhen the e e Pt e i

receiver estimates the distartoeat least four GPS satelli, it Fig 6. DifferentialGlobal Positioning Syste

cancalculate its position in three dimensic

C. 8051IMICROCONTROLLEF:

B. DIFFERENTIAL GLOBAL POSITIONING SYSTEM

DEVICE: The 808 Microcontroller chipINTEL- AT89C51 is being

employed in the project. The main use of this ndoraroller
Differential Global Positioning Syste (DGPS) is an ?S o taI§e the data from theGPS devige and '.[r-ansfer the
enhancement tGlobal Positioning Syste that  provides !nformat|9n to the microcontroller. The |nformat|@ storec
) ) ; in the microcontrollerEPROM and then depending on the
improved location accuracy, from the theter nominal GP border information the alarm circuit is triggerauahis alert:
accuracy to about 10 cm in case of the bestimpiéations 6 heople. The information is also sent to thetrabmoon

Its accuracy is about of +/-1m. and to the family.

WORKING —DGPS uses a network of fixed, grorbased The pin descriptionof ATMEL 89C51 microcontroller i
reference stations to broadcast the difference dmwthe gshown below:-
positions indicated by the satelldgstemsand the known

fixed positions. These stations broadcast the rdiffee rorpag o anfves
. 2 38 O PAD (ADO
between the measured satelpseudo rangiand actual (A.‘.I?,} = 38 b Pa1 fami
. . . (AIN1)} PB3 ] 4 37 A PA2 (AD2)
(internally computed) pseudo ranges, and receitatioss (s—)s.) PB4 O & 36 b PA3 (ADS)
. {(MOSI1) PBS ] 6 25 [ PA4 (AD4a)
may correct their pseudo ranges by the same amdinat (MISD) PBE | 7 34 o pas (ADs)
.. . . . . (SCK) PR7 O] B 33 [0 PaAs (AD8)
digital correction signal is typically broadcastcédly over RESET ] 8 32 O PA7 (AD7)
X {RXD} PDO ] 10 a1 [ cp
ground-based transmitters of shorter rai (rxp) Pp1 O 11 30 O ALE
{(INTO) PD2 [ 12 29 O oc1Be
A reference station calculates differential corg for its GNTIEERE M i 27 B Besiaaa
own location and time. Usersay be up to 200 nautical mil G eoe O 18 ol R s
(370km) from the station, however, and some of tmEoror 12 cofl SR A e
compensated errors vary with space: specific e oae 21 b pooiinel
satellite ephemerisrrors and those introduc
by ionospheric and troposphedistortions. For this reaso
the accuracy of DGPS decreases with distance froe Fig 7.Pin Description of ATMEL 89C51 microcontroll

reference station. The problem can be aggravateceiutie
and the station lack "inter visibility"when they are unable
see the same satellites.

D. ALARM CIRCUIT:

Buzzer is ged to indicate that the boat has crossed the b
Under normal conditions, i.e., when boat is ingidantry’s
border, current flows through emitter. And henagzer is
not activated. When boat crosses border, circuaitoised anc
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current flows to buzzer. Thus alarm is gener:

E. GSM DEVICE:

GSM refers to Global system for mobile communical
which is the key factor in this papéo inform about the
where-aboutof the fishermen in the vast seas. The col
room output is taken and it is fed into the GSM reheahe
information is sent to the mobil phones of the famil
members through SMSnforming them about the statuln
casethe boat is lost due to rough conditions of the @ea
intentional crossing of the border is dotten thc information
is immediately sent to the border security are necessary
action is taken.

WORKING —The working of the GSM system in place
very simple. Here the GSM is placed in the constaltion.
The control station continually receives the GPfBrimation
of each boat through the unique GPS address.address is
linked up with the GSM system and then gets thermétion.
Now, the main use of this GSM is to alert the fgmilember
of the fishermen who have gone into the seas ofr

situation.

DGPS information

Control Station
=
Type 2 SMS:
“DANGER”

Fig 8. Block diagram representation of the workifigsSM in thepaper.

Type 1 SMS:
“SAFE”

Check for
range
comparing
with border

There are two types of SMS that will be sent to fammily.
The GSM will have an inbuilt storage and it willmapare the
DGPS value with the standard values already fixgdtHe
authaities. Depending upon this comparison, the typé
messages sent will be 'SAFE' and 'DANGER'. So,df#den
proves to be worthwhile in helping the family alkeep
update in regular time intervals.
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6:45 pm, Me:
<BOAT IS SAFE>
Location details
Latitude:6*05.0N
Longitude:50*05.0N

6:46 pm, Me:
<BOAT IS DANGER>
Location details
Latitude:10%41.7N
Longitude:81*02.5E

Fig 9.Sample Message Alert To Family Memt

Ill. IMPLEMENTATION OF THE SYSTEM

The architecturaliews of the project we discussed earlier
and the system implementation is discussed beldw. Main
systems to be implemented are the interface ofDGPS
circuit with the 8051 microcontroller and the ALARM it.
The other interface would be the retrieval of tDGPS
information from the device and thlatching it with the GSM
system and sending the SMS.

A. INTERFACING THE GPSDEVICE WITH 8051
MICROCONTROLLER:

The GPS module continuoughansmit: serial data (RS232
protocol) in the form ogentence according to NMEA
standards. The latitude ar@hpitud¢ values of the location are
contained in the GPGGsgentenc.

GPS MODULE

LCD

16 151413121110 2

89C51 28
27

1 2

MAX
2232
N

uuuuu

Fig 1Q Interfacing the GPS moduwith 8051 microcontroller.

In this program, these valuese extracted from the GPGGA
sentence and are displayedld®D. The serial data is taken
from the GPS modulghrough MAX232 into the SBUF
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register of 8051 controller. The seridat: from the GPS
receiver is taken by using the seriatieirrup of the controller.

This data consists of a sequenceNMEA sentences from

which GPGGA sentence is identified apibcesser The first
six bytes of the data received arempare with the pre-
stored ($GPGGA) string and if matchélden only data is

further accounted for; otherwise theoces is repeated again.

From the comma delimited GPGGgentenct latitude and
longitude positions are extracted Kipding the respective
comma positions and extracting thata The latitude and
longitude positions extracted ardisplayec on the LCD
interfaced with AT89C51.To obtain modetails (other than
latitude and longitude) from the GPfkceiver, GPRMS
sentence can be usekhe circuit connections are as follo

Receiverl (R of MAX232 has beerusec for the serial
communication. The receiver pin of GR®dule is connected
to RyIN (pinl3) of MAX232. R OUT (pin12) of MAX232 is

connected to RxD (P3.0) of AT89C5Rins 1-3 of port P1

the paper is to alert thiishermer so the alarm circuit is
triggered three times depending on the change tatides.
The first level of security is when the boat/shgpeaches th
National borders and the second alarm is triggeveen the
national borders ar crossed and when the boat
unauthorized means enter the International bord&trshis
time the 89C51 Microcontroller sends the signalhe alarm
circuit and it is triggeredlhere are two switches S1 and S:
propagate this action. Initially whehere is no signal from
the microcontroller, the switch S1 is connected amen the
border is crossed the switch S1 is off and swit2hisSON.
Now, the Piezdsuzzer is activated and gives an alarm.
additional usage of this circuit is that the LCRerface. The
LCD screen also will display and alert the fishenmia
addition with the alarm. The connections arefollows: The
Piezobuzzer's one end is connected to the Pin 8 ol
microcontroller and the other end connected to Jirof the
microcontrdler. The 89C51 microcontroller is facilitated wi

(P1.0, P1.1 & P1.2 respectively) AT89C51 are connected to the 12 MHzclock and the LCD interface is providecThe

the control pins (RS, R/W& EN) dfCD. The data pins of
LCD are connected to Port P2 of tbentroller The latitude
and longitude positions are thensmlayec onto the 7-
Segment. LCD monitors.

B. INTERFACING THE ALARM CIRCUIT WITH THE
8051 MICROCONTROLLER:

10k
10k
i
10k

Fig 11. Interfacing the Alarm circuit (Pietmszzer) with the 805
microcontroller.

The circuit diagram of the alarm interface with t88C51
Microcontroller is shown above. The circuit is afehe main
parts of the security system. The circuit is trigggeony when
a certain longitude and latitude is matched with border's
value that is already stored inside the EPROM. Vakes
stored inside the memory are continuously matchild the
currentGPS values tracked by the device. The main ide
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data pins of LCD areonnecte to Port P2 of the controller.
The latitude and longitudposition: are then displayed onto
the 7-Segment LCD monitalisplay device.

IV. BOUNDARY LOCATIONS

The maritime boundary between Sri Lanka and Indighe

Bay of Bengal shall be arcs of great circles betwéee

following positions, in the sequence given belowefimed by

latitude and longitude:

POSITIONS LATITUDE LONGITUDE
Position 1 10°05.0N 80° 030 E
Position 2 10°05'8 N 80° 05" .0 E
Position 3 10°08'4 N 80°09'5E
Position 4 10°33' 0N 30°46'0 E
Position § 10°41"7N 81°0)'SE
Position 6 11°0 1N 81°56'0E
Position 7 1° 160N 82° ' 4E

Fig 12Maritime boundary in Bay of Ben¢
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A.MARITIME BOUNDARY BETWEEN INDIA AND
SRI LANKA:

Fig 12Graphical representation of bor

The boundary points are marked above. These ptare
stored in microcontroller. The computation is doie
microcontroller with these point3hus any illegal crossing
boatscan be identified and informed to the family anc
control station

V. CONCLUSION

The proposed paper die Border alert and smart tracki
with alarm using EPS and GSM has proven to be a-cost
project. Theproject also aims at providing peace at
borders and reducdke tensions between the two countr

The proposed system's architecture is rle and robust. The

greatest advantage of theGPS system is the ability of tl
device to work in any weather conditions and in amgans
The system devisedill also include a waterproccasing such
that the circuit is not prone to any damage. Thetesywill
provide high accuracy and high precision values thud
Latitude and LongitudeThis model proves to challenge 1
already existing model which just uses @RS device to trac
the border and make the boat move backwards. Thistias
useful as, in the middle of the seasen though there are
waves,the ocean currents can mislead the boat and le
scrutiny. The system proposed will not only alehe
fishermen but also carries the information to thentml
station and also notifies the famityembers through the GS
system.n case the boat is lost due to rough conditionthe
sea (or) intentional crossing of the border is dahen the
information is immediately sent to the border séguwand the
necessary action is taken.
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