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Abstract— The fisherman may sometimes cross their area limit
without their knowledge. This causes lot of problems. They may
be caught by other peoples. In day-to-day life many fishermen
being caught and put under custody. The sea border between
the countries is not easily identifiable, which is the main reason
for this cross border cruelty. There is a need to safeguard the
uneducated fishermen crossing the border and guides them to go
in a right path and save their life. This method help to design a
system using RF signals which protect the fishermen by
notifying the country border to them by using Global
positioning system (GPS) and Global system for mobile
communication(GSM).

Index Terms—DGPS, GSM, Piezo-buzzer, Latitude, Longitude.

I. INTRODUCTION

Global Positioning system (GPS) provides a wide range of
navigation and timing services. With the combined
interlocked usage of the GSM technology, it can be used for
border security, tracking of boats and ships in the oceans and
in the seas.

The current issue of Indian fishermen being abducted by
the Srilankan navy is of serious concern. This paper serves as
a benefit for these people where a DGPS system is attached
to the boat which in turn is connected to an alarm device. The
DGPS receives the topographic location of the boat in the sea
and then triggers an alarm if the border of the country is
crossed by the boat. Topographic location of a country’s
border can be obtained with the information. latitude and
longitude of the place and position of the boat. The borders of
each country are defined in two levels.

The first level extends till a certain distance in the sea and
it is called as the National border of the country.
Succeeding the national borders and just a few kilometers
towards is the International borders. The additional advantage
from the existing border alert systems that are already
imparted is that, the interlock of the GSM where minute by
minute position of the boat can be received through an SMS
to the family members from the control room through the use
of DGPS. But, earlier systems employed infrared radiations
which proved to be quite disadvantageous and difficult to use.

The DGPS report is also sent to the control room from
which the location of the boat can be tracked, in case it is lost
in the seas. The paper uses a GPS device, GSM,
microcontrollers and an alarm system to alert the fishermen
whenever the border is crossed by unauthorized means.
[3]The number of fisherman abducted by the srilankan navy
scenario is shown below,
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Fig 1.No. of Maritime Border Crossing Issue

The existing system is a low cost maritime border
crossing alert system mainly focused on the small scale
fisherman who lives just near to the poverty line[2]. This
system includes data collection unit, processing unit,
controlling unit and transmission unit as shown in fig 2.
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The data collection unit consists of location detection

components. It likes GPS, transmitter and other components o \ ’\%
attached in the boat that accomplishes the vessel localization =%

b y collecting the geographical positions. The processing unit
holds the set of latitude and longitude values of the sea in the
form of databases that can be used for comparing the present
boat position with legal border limits. The controlling unit
resides in the sea shore (remote station) from where the
decision has been made if the vessel crossed the maritime
border. All the communication among these three unit s is
handled by transmission unit. The proposed system’s detailed
work flow is discussed in the following sections.

Differential GPS

MICRO-
CONTROLLER

ALARM
(PIEZO-BUZZER)

Fig 4. Block diagram of proposed tracking system on danger mode
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Fig.2 Block diagram of the proposed system

1. SYSTEM ARCHITECTURAL DESIGN OF THE
SMART TRACKING SYST EM

- IGBEE
“ T0 CONTROL @5 navy
TRACKER STATION
The proposed architectural design consists of a DGPS e
device which is interfaced to the 8051 Microcontroller which ’447,,,,
in turn is connected to the alarm circuit. The DGPS

information tracked in the control room is sent to family
members through a GSM system and the information is Fig 5. Block diagram of proposed tracking system

immediately sent to the border security and the necessary
action is taken.

A. GLOBAL POSITIONING SYSTEM DEVICE

The design and function of each block is explained below, o )
The Global Positioning System (GPS) is a space-

based satellite navigation system that provides location
and time information in all weather conditions. The Global
positioning system basically consists of two parts:
Transmitter and Receiver. The transmitter's job is to track
the location with the help of information from satellite.

~ N

N

( sATELLTE )
N

The satellite information is taken and this is sent to

‘ MICRO- +_, o s M." TO CONTROL ’ the receiver where the exact longitude and latitude of the

g WORNOTER » é‘g{g‘g:) AR place is found. The working of GPS is explained as

_ I 7 follows. First, the signal is transmitted to the satellites and

( ALARM ' the time taken for transmission. Depending on the time

I ks , taken, the latitude and longitude information is fed into the
Fig 3.Block diagram of proposed tracking system on safe mode receiver.
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Each GPS satellite transmits data that in dictates. its
location and the current time. All GPS satellites synchronize
operations so that these repeating signals are transmitted at
the same instant. The signals, moving at the speed of light,
arrive at a GPS receiver at slightly different times because
some satellites are further away than others. The distance to
the GPS satellites can be determined by estimating the
amount of time it takes for their signals to reach the receiver.
When the receiver estimates the distance to at least four GPS
satellites, it can calculate its position in three dimensions.

B. DIFFERENTIAL GLOBAL POSITI ONING
SYSTEM DEVICE
Differential Global Positioning System (DGPS) is an
enhancement to Global Positioning Sys tem that provides
improved location accuracy, from the 15-meter nominal GPS
accuracy to about 10 cm in case of the best implementations.
Its accuracy is about of +/-1m.

C. GPS WORKING PRINCIPLE

DGPS uses a network of fixed, ground-based reference
stations to broadcast the difference between the positions
indicated by the satellite system s and the known fixed
positions. These stations broadcast the difference between the
measured satellite pseudo ranges and actual (internally
computed) pseudo ranges, an d receiver stations may correct
their pseudo ranges by the same amount. The digital
correction signal is typically broadcast locally over ground-
based transmitters of shorter range.

A reference station calculates differential corrections for its
own location and time. Users may be up to 200 nautical miles
the accuracy of DGPS decreases with distance from the
reference station. The problem can be aggravated if the user
and the station lack "inter visibility"— when they are unable
to see the same satellites.

/ﬂ Z

PS (DGPS)
S 2

% *F5 :
=

Reference
Station

The 8051 Microcontroller chip INTEL- AT89C51 is being
employed in the project. The main use of this microcontroller
is to take the data from the DGPS device and transfer the
information to the microcontroller. The information is stored
in the microcontroller EPRO M and then depending on the
border information the alarm circuit is triggered and this
alerts the people. The information is also sent to the control
room and to the family.

The pin description of ATMEL 89C51 microcontroller is
shown below,

./

(TO)} PBO ] 1 40 [ vece
(T1) PB1 ] 2 38 (1 PAD (ADO)
(AINO) PB2 ] 3 38 [ PA1 (AD1)
(AIN1) PB3 ] 4 37 (O PA2 (AD2)
(SS)PB4 O 5 36 [ PA3 (AD3)
(MOSI) PBS ] 6 35 O PAa4 (AD4)
(MISO) PBE | 7 34 [ PAS (ADS)
(SCK) PR7 O] 8 33 [0 PAG (ADS8)
RESET ] 8 32 [ PAT (AD7)

(RXD) PDO O] 10 a1 g IcP

(TxXD) PD1 O] 11 30 O ALE

(INTO) PD2 ] 12 29 O oc1B

(INT1) PD3 ] 13 28 O PC7 (A15)
PD4 ] 14 27 b PC8 (A14)
(ociAa) PD5 O] 15 26 O PCS (A13)
(WR) PD8 ] 16 25 [0 PCa (A12)
(RD) PD7 ] 17 24 O Pc3a (A11)
XTAL2 ] 18 23 [0 PC2 (A10)
XTAL1 ] 19 22 O Pc1 (AS)
GND [ 20 21 [0 PCO (A8)

Fig 7. Pin Description of AT MEL 89C51 microcontroller.
D. ALARM CIRCUIT

Buzzer is used to indicate that t he boat has crossed the
border. Under normal conditions, i.e., w hen boat is inside
country’s border, current flows through emitter. And hence,
buzzer is not activated. When boat Crosse s border, circuit is
closed and current flows to buzzer. Thus alarm is generated.

E. GSM DEVICE

GSM refers to Global system for mobile communication
which is the key factor in this paper to inform about the
where-about of the fishermen in the vast seas. The control
room output is taken and it is fed into the GSM where, the
information is sent to the mobile phones of the family
members through SMS, informing them about the status.
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In case the boat is lost due to rough conditions of the sea
(or) intentional crossing of the border is done, then the
information is immediately sent to the border security and the
necessary action is taken.

F. GSM WORKING PRINICIPLE

The working of the GSM system in place is very simple.
Here the GSM is placed in t he control station. The control
station continually receives the GPS information of each boat
through the unique GPS address. This address is linked up
with the GSM system and then gets the information. Now, the
main use of this GSM is to alert t he family members of the
fishermen who have gone into the seas of their situation.

DGPS information

Control Station

=>
Type 2 SMS:
“‘DANGER”

Fig 8. Block diagram representation of the working of GSM.

Type 1 SMS:
“SAFE”

Check for
range
comparing
with border

There are two types of SMS that will be sent to the
family. The GSM will have an inbuilt storage and it will
compare the DGPS value with the standard values already
fixed by the authorities. Depending upon this comparison, the
types of messages sent will be 'SAFE' and 'DANGER'. So,
this system proves to be worthwhile in helping the family
also keep update in regular time intervals.

Sai Naveen
8526058001

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:81402.5E

Fig 9.Sample Message Alert To Family Members

Il. IMPLEMENTATION OF THE SYSTEM
The architectural views of the project were discussed

earlier and the system implementation is discussed below.
The main systems to be implemented a re the interface of the
DGPS circuit with the 8051 microcontroller and the ALARM
to it. The other interface would b e the retrieval of the DGPS
information from the device an d then latching it with the
GSM system and sending the SMS.

A. INTERFACING THE GPS DEVICE WITH
8051 MICROCONTROLLER

The GPS module continuously transmits serial data
(RS232protocol) in the form of sentences according to
NMEA standards. The latitude and longitude values of the
location are contained in the GPGGA sentence.

-

OP3 MODULE

|e

LCD

6151413121100 87 65 4 3 2 1

5 2 T T
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3
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Fig 10. Interfacing the GPS module with 8051 microcontroller.

In this program, these values are extracted from the
GPGGA sentence and are displayed on LCD. The serial data
is taken from the GPS module through MAX232 into the
SBUF register of 8051 controller. The serial data from the
GPS receiver is taken by using the serial interrupt of the
controller.

This data consists of a sequence of NME A sentences
from which GPGGA sentence is identified and processed.
The first six bytes of the data received are compared with the
pre-stored (SGPGGA) string and if matched then only data is
further accounted for; otherwise the process is repeated again.
From the comma delimited GPGGA sentence, latitude and
longitude positions are extracted by finding the respective
comma positions and extracting the data.
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The latitude and longitude positions extracted are
displayed on the LCD interfaced with AT89C51.To obtain
more details (other than latitude and longitude) from the GPS

receiver, GPRMS sentence can be used. The circuit

connections are as follows: Receiverl (R;) of MAX232 has
been used for the serial communication. The receiver pin of

GPS module is connected to RjIN (pinl13) of MAX232. R,
OUT (pin 12) of MAX232 is connected to RxD (P3.0) of
AT89CS51. Pi ns 1-3 of port P1 (P1.0, P1.1 & P1.2
respectively) of AT89C 51 are connected to the control pins
(RS, R/'W& EN) of LCD. The data pins of LCD are
connected to Port P2 of the controller. The latitude and
longitude positions are then displayed onto the 7-Segment.
LCD monitors.

B. INTERFACING THE ALARM CIRCUIT WITH
THE 8051 MICROCONTROLLER

-

R

10k

LCD

1T

Fig 11: Interfacing the Alarm circuit with The 8051
Microcontroller

The circuit diagram of the alarm interface with the 89C51
Microcontroller is shown above. The circuit is one of the
main parts of the security system. The circuit is triggered
only when a certain longitude and latitude is matched with
the border's value that is already stored inside the EPROM.
The values stored inside the memory are continuously
matched with the current GPS values tracked by the device.

The main idea of the paper is to alert the fishermen, so the
alarm circuit is triggered three times depending on the change
of latitudes. The first level of security is when the boat/ship
approaches the National borders and the second alarm is
triggered when the national borders are crossed and when the
boat by unauthorized means enter the International borders.
At this time the 89C51 Microcontroller sends the signal to the
alarm circuit and it is triggered. There are two switches S1
and S2 to propagate this action. Initially when there is no
signal from the microcontroller, the switch S1 is connected
and when the border is crossed the switch S1 is off and
switch S2 is ON. Now, the Piezo-buzzer is activated and
gives an alarm. The additional usage of this circuit is that the
LCD interface.

The LCD screen also will display and alert the fishermen
in addition with the alarm. The connections are as follows:
The Piezo-buzzer's one end is connected to the Pin 8 of the
microcontroller and the other end connected to Pin 31 of the
microcontroller. The 89C51 microcontroller is facilitated
with the 12 MHz clock and the LC D interface is provided.
The data pins of LCD are connected to Port P2 of the
controller. The latitude and longitude positions are then
displayed onto the 7-Segment LCD monitor display device.

IV. BOUNDARY LOCATIONS

The maritime boundary between Sri Lanka and India in the
Bay of Bengal shall be arcs of great circles between the
following positions, in the sequence given below, defined by
latitude and longitude:

POSITIONS LATITUDE LONGITUDE
Position | 1°05'0N §PON0E
Position ) 10°03'8N §° 050 E
Pusition § [0°08'4 N P 09SE
Poition 4 1°33'0N 8P 460 E
Postion § 10°41'7N §IP0MSE
Position 6 107N §I° 560 E
Position T [1°16'0N WAL

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

Fig 12.Graphical representation of border

The boundary points are marked above. These points are
stored in microcontroller. The computation is done in
microcontroller with these points. Thus any illegal crossing
of boats can be identified and informed to the family and to
control station.

V. CONCLUSIONS

The proposed paper of the Border alert and smart tracking
with alarm using DGPS and GSM has proven to be a low-
cost project. The project also aims at providing peace at the
borders and reduces the tensions between the two countries.
The proposed system's architecture is reliable and robust. The
greatest advantage of the DGPS system is the ability of the
device to work in any weather conditions and in any means.
The system will provide high accuracy and high precision
values of the Latitude and Longitude. This model proves s to
challenge the already existing model which just uses a D GPS
device to track the border and make the boat move
backwards. This is not as useful as, in the middle of the seas,
even though there are no waves, the ocean currents can
misleads e boat and lead to scrutiny. The system proposed
will not only alert the fishermen but also carries the
information to the control station and also notifies the family
members through the GSM system. In case the boat is lost
due to rough conditions of the sea (or) intentional crossing of
the border is done, then the information is immediately sent
to the border security and the necessary action is taken.
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