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Abstract- This paper provides a novel method to prevent the fishermen from knowingly or unknowingly trawl (fishing) 
across the National Sea Border. Approximately 87 Indian fishermen have been killed by Sri Lankan Navy in a span of a 
decade from August 2002 to August 2012. This method makes use of Global Positioning System (GPS) which provides 
reliable positioning, navigation and timing services under on a continuous basis. The existing system does not satisfy the 
safety requirement of fishermen as the maritime boundary of a country cannot be marked. The main motive behind this 
paper is to implement an efficient scheme to preserve the safety of the fishermen using GPS. The Boat Unit installed in each 
boat continuously retrieves its GPS coordinates and calculates the distance between the boat and the stored values of the 
maritime border. When the distance between the boat and the border is below the reference value, an alarm is triggered in the 
boat. When the distance between boat and border further decreases to a minimum value the coordinates of the boat is sent to 
the main server by the GSM module. The main server forwards the location to the nearest available Coast Guard patrol boat 
using GSM. The CG (Coast Guard) Unit on the patrol boat plots the path to the fishing boat on its display. This system can 
also be used by the fishermen to alert the Coast Guard on sighting an intruder. The Boat Unit radiates the information 
containing GPS coordinates of the intruder to the nearest Coast Guard station through the main server. This system thus 
provides life security to the fisherman and also enables the fishing community to serve as a surveillance unit. 
 
 
I. INTRODUCTION 
 
There have been several alleged incidents of Sri 
Lankan Navy personnel firing on Indian fishermen 
fishing in the Palk Strait, where India and Sri Lanka 
are only separated by 12 nautical miles.  Indian 
Government has always taken up the issue of safety 
of Indian fishermen on a priority basis with the 
Government of Sri Lanka. A Joint Working Group 
(JWG) has been constituted to deal with the issues 
related to Indian fishermen straying in Sri Lankan 
territorial waters, work out modalities for prevention 
of use of force against them and the early release of 
confiscated boats and explore possibilities of working 
towards bilateral arrangements for licensed fishing. 
The JWG last met in Jan 2006. India officially 
protested against Sri Lanka Navy for its alleged 
involvement in attacks on Indian fishermen on 
January 12, 2011. Over 530 fishermen have been 
killed in the last 30 years. The apathetic attitude of 
the Indian government and the national media 
towards the alleged killing of Tamil Nadu fishermen 
by the Sri Lankan Navy is being strongly condemned. 
Several politicians have condemned the Indian 
Government for not doing enough to stop the killing 
of Indian Tamil fishermen, and for offering training, 
equipment, and strategic cooperation for the Sri 
Lankan Navy.  
 
From the fishermen's point of view, straying takes 
place inadvertently, due to sheer ignorance about 
maritime boundaries. At times, the drift is because of 
engine failure or strong currents. At the same time 
however, quite a few Indian fishermen engage in free 
floating to exploit marine resources in Sri Lankan 

waters, knowing full well, the risks involved in 
crossing the International Maritime Boundary Line 
(IMBL). Growing markets for marine resources has 
forced Tamil Nadu fishermen to take risks. 
   
The Indian Coast Guard in spite of having a large 
fleet at its disposal has not been able to detect foreign 
intruders in some cases. Indian Coastguard has 
openly admitted its failure in preventing 26/11 
Mumbai attack even after getting a warning from 
intelligence sources prior to the attack. This clearly 
indicates that our sea defense is weaker than we 
believe. Occasionally the fishermen sight a foreign 
trawler poaching in their fishing grounds, they are 
forced to watch helplessly in fear that they might be 
injured or killed. The trawler would often leave 
without fear of penalty. Poaching is getting a serious 
problem since this would cause environmental crisis 
in coastal zones. 
 
The system that we propose not only prevents the 
fisherman from crossing the International Maritime 
Boundary Line but also enables the fishermen to 
report to the Coast Guard on spotting an intruder. 
This increases the overall security of coast line and 
also reduces the necessity for periodic patrolling of 
sea by the coast guard.  
 
II. EXISTING SYSTEM 
 
At present there are very few existing systems which 
obtain the position of boats and ships using GPS and 
view them on a electronic map. Mobile Ad-hoc 
Networks (MANETS) can be deployed for providing 
communication to fire fighters in building or to 
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miners in underground mines. “Cooperative 
Localization” is a relatively recent concept that 
attempts to measure the range between mobile nodes 
in addition to the measurements between mobile and 
anchor nodes. The challenge in cooperative 
localization is that a mobile node can be multiple 
hops away from most or all of the anchor nodes and 
hence, they cannot be localized using single hop 
localization algorithms. The mobile nodes are 
communicated with the satellite through the 
connection held between mobile nodes and anchor 
nodes. With the communication between these two 
nodes, the position is being tracked and localized. 
There is no accurate direction sensing. It senses 
through earth magnetic field which indicates the 
directions in only one direction. 
 
III. PROPOSED SYSTEM 
 
Our system consists of three major units which 
coordinate among each other efficiently. The system 
is thus divided into the following units, 
 Boat Unit 
 Main Server 
 Coast Guard Unit 
 
The Boat Unit installed in every boat continuously 
scans the GPS location of the boat. The location of 
the boat is sent at regular intervals to the main server 
through a GSM modem. The Boat Unit calculates the 
distance between the boat and border and if the 
distance is below the reference value, the micro 
controller triggers the siren. The siren rings until the 
distance becomes greater than the reference value. If 
the distance keeps decreasing, then upon reaching a 
minimum value the microcontroller sends the GPS 
location of the boat to the main server through a GSM 
module. The main server alerts the Coast Guard 
station and sends the GPS location of the boat to the 
nearest available Coast Guard Patrol Boat Unit. The 
Coast Guard Unit installed on the patrol boat receives 
the GPS location of the boat from the main server 
through a GSM modem. The electronic display on the 
Coast Guard Unit plots the shortest path to the fishing 
boat on its display. Thus the boat can be secured from 
attack from the rival camp. Under certain cases the 
fishermen sight poachers or intruders from other side 
poaching into our seas. Under such conditions the 
fishermen can alert the Coast Guard by pressing the 
intrusion button on the Boat Unit. The Main server 
sends the coordinates of the boat to the nearest 
available Coast Guard patrol Boat. Thus intrusion 
into our lands can be effectively dealt with. 

 

 
Fig. 1  System Architecture 

A. BOAT UNIT 
According to our system every fishing boat must 
consist of a Boat Unit. The Boat Unit consists of a 
GPS receiver, GSM modem, a buzzer and a user 
interface to alert during intrusion. The GPS receiver 
and GSM modem are connected to the two UARTs.  

 
Fig 2 Boat Unit 

 
The GPS receiver receives the signal from the 
satellite and converts it into desired data message. 
The data is retrieved by the microcontroller. The 
microcontroller calculates the distance between Boat 
Unit and the Border from the stored values of the 
latitude and longitude. The coordinates of the 
maritime boundary line between India and Sri Lanka 
at Gulf of Mannar are given in sequence below 
 

 
Fig 3 Maritime boundary line in Gulf of Mannar 

 
The coordinates of the maritime boundary line 
between India and Sri Lanka at Bay of Bengal are 
given in sequence below 
 

 
Fig 4 Maritime boundary line in Bay of Bengal 

 
The coordinates of the maritime boundary line 
between India and Sri Lanka at Palk Strait are given 
in sequence below 
 

 
Fig 4 Maritime boundary line in Palk Strait 
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The accuracy of a location determined using GPS 
depends on the type of receiver. Most hand-held GPS 
units have about 10-20 meter accuracy. Other types 
of receivers use a method called Differential GPS 
(DGPS) to obtain much higher accuracy. DGPS 
requires an additional receiver fixed at a   known 
location nearby. Observations made by the stationary 
receiver are used to correct positions recorded by the 
roving units, producing an accuracy greater than 
1meter. 
 
The distance between the border and the fisherman 
boat can be calculated using the Harversine formula. 
 
R=earth’s radius(mean radius=6,371km) 
diff_lat=lat2−lat1 
diff_long=long2−long1 
a=sin²(diff_lat/2)+cos(lat1).cos(lat2).sin²(diff_long/2) 
c=2.atan2((a)^(½),(1-a)^(½)) 
distance = R*c 
 
Thus when the distance becomes lesser than the 
reference value, the microcontroller triggers the siren. 
If the distance keeps decreasing i.e. the fisherman 
keeps travelling ignoring the warning, the 
microcontroller commands the GSM module to send 
the location of the boat to the main server.  
When the fisherman sights an intruder or poacher he 
can alert the Coast Guard by pressing the intruder 
button on the user interface. The main server 
communicates the position of the boat to the Coast 
Guard Unit.   
 
A. MAIN SERVER 
The main server is the central brain and it 
communicates as well as controls every part of the 
system. The server objectives can be mainly 
classified into: 
 FINDING THE NEAREST COAST GUARD 
PATROL UNIT TO THE BOAT 
 SENDING CO-ORDINATES TO THE COAST 
GUARD UNIT 
 
IV. FINDING THE NEAREST AVAILABLE 

COAST GUARD PATROL UNIT TO 
THE BOAT: 

 
When a boat moves dangerously close to the 
maritime boundary or when the intruder button is 
pressed, the boat unit immediately sends its GPS 
location to the Main server. The server maintains a 
database of the coast guard patrol units available. The 
server selects the nearest coast guard patrol unit to the 
fishing boat using the database containing the details 
of free and busy Coast Guard Patrol Units at that 
point of time. The server scans the locations of the 
free Coast Guard Patrol Unit in the database. It 
calculates the distance between the boat and each 
Coast Guard Patrol Unit. Then it compares all the 
distances calculated and selects the nearest Patrol 

boat.  Therefore for performing the above functions, 
the server must have the following database: 
 A Coast Guard Patrol Boat database - 
contains list of free and busy Patrol Units at that time. 
 
V. SENDING CO-ORDINATES TO THE 

COAST GUARD UNIT: 
 
The main server sends the coordinates of the fishing 
boat to the GSM modem of the nearest Coast Guard 
Unit. The coordinates contain the exact latitude and 
longitude position of the fishing boat. The nature of 
the emergency is also communicated by the main 
server i.e. whether it is an intruder or a fisherman 
crossing the maritime boundary.  
 
B. COAST GUARD UNIT 
The Coast Guard unit has a GPS SYSTEM and a 
GSM MODEM for transmitting GPS data to the Main 
Server. The server receives the GPS data sent by the 
Coast Guard Unit at regular intervals of time. The 
server sends the co ordinates of boat to the Coast 
Guard Unit. The Coast Guard unit on receiving the 
co-ordinates plots them on to a map. 
 

 
 
CONCLUSION 
 
This system can be proved to be efficient in not only 
protecting our fishermen but can also aid us in 
maintaining a check on unauthorized poaching. 
Reduction in conflicts will improve the bilateral 
relation between the countries. This system requires 
minimum human interference for communication 
thus it can be quick and reliable. The only 
disadvantage in this system is that it uses GSM 
technique which is a queue based technique thus 
delay in communication might occur. It can be 
overcome by prioritizing the signals sent by these 
modules. 
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