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Fishing at sea is one of the most dangerous 
occupation in the world.

PHIIPPINES 

1.6 million involved in fisheries

1.37 million belongs to municipal fisheries 

Fishing boats

1. Municipal Fishing

2. Commercial Fishing

Safety at sea is often substandard in the 
small-scale sector.

Background of the Study

Other 
Fisherfolks

42%
Small Scale 
Fishermen

58%

Small Scale Fishermen in the Philippines



Communication at Sea



• December 2012, 300 
fishermen went missing when 

Typhoon ‘Pablo’ hit the main 
southern island of Mindanao.

• 2017, 40 fishermen went missing 
in Palawan  where 26 
motorbancas were battered by 
stormy seas at the height of 
tropical storm “Vinta’s” onslaught. 

• In the Philippine Coast Guard 
official website, there are reports 
of missing fishermen each month.
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Mobile signal at sea 
is unstable/loss.

Expensive distress 
communication devices

Unknown last 
location of fishermen.

Delayed search and 
rescue.

Rescue operations are 
costly and time consuming. 
Stop operation

No closure with the 
family left behind of 
missing fishermen

Statement of the Problem

4
Unreliable/lack of 

information sources
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To design and develop a geolocation software using GPS that 
can track the vessel’s path traversed and locate the real time 
position of the boats using the wireless mesh network. 

To design and develop an on-board device that can send an 
emergency signal to the base station and receive warning 
signal from the base station.

Objectives



System Architecture



Significance of the Study

• Continuous stream of signals to the Bantay Dagat, providing 
immediate assistance in rescue operations.

• Faster tracking of the missing fishermen by providing the exact 
nearest locations during search operations. 

• Provide closure to the family if the bodies are recovered.
• Vessel monitoring becomes far more feasible as the location, the 

time during which the vessel was at that particular location and 
other important data is collected will enable the rightful authorities 
to take prompt action in case any emergency situations arise.
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Coordinate Mapper

• Shows the aerial map of the coverage area used in testing
(Macajalar Bay area nearing Agusan, CDO) 

• Letter-Number coordinate system is used (e.g. A0).  
• Each boat with GPS modules is registered with an ID number. 
• Saves data logs of the GPS coordinates and the distress signal 

sent from each boat, and the broadcasted warning signal sent 
to each boat. 

• Show the track path of each boat and the maximum distances 
travelled were RF signal was still attainable. 



Hardware Integration

Off shore set-up Base Station set-up





• For remote unit devices, a GPS coordinate is broadcasted every 
30 seconds. The interval is adjustable programmatically. 

• When a remote device received an SOS message from base 
station, the external LED will blink for about 2 minutes. If the 
external button is pressed, an SOS is broadcasted. 

• For middle unit (floating buoy), whatever message received is 
rebroadcasted.

• For base station, whatever message received is delivered to the 
coordinate mapper application (once located by the application).



Coordinate Mapper Software 



01
Send emergency 
warning for fishermen 
to go back to shore.

02
Receive distress signal 
from fishermen

03
Real-time monitor of 
connected boats (trail 
and coordinates)

04
Storage and retrieval 
of last known location 
of disconnected nodes

Server



HARDWARE PROTOTYPE



Boat Tests



Base Station Set Up



RESULTS

Real time monitoring of the boat’s traversed path, location,  and distance. 



Coordinate Mapper Transmission Data



Real time 
monitoring of data 
logs



Optimum Distance Tested



Traversed Paths



Distance and Traversed Path



Data Comparison using 
GPS Visualizer





Sending Broadcast Message from Base Station



Received Distress Signal 
from Boat





Conclusions

• The devices both in the base and nodes were able to successfully 
transmit and receive emergency communication.

• The coordinate mapper software was able to pinpoint the exact nearest 
location of the fishermen’s boats. 

• Using the devices, these will add another layer of communication and 
improvements in disaster relief operation in our local fishermen.

• The efficiency of the developed prototype wireless communication 
system is effective enough to be used given that the point of connection 
must be within line of sight to ensure that the nodes meet and that they 
can communicate. 



Recommendations

• Test a much longer range of RF transceivers.

• Design a prototype that can withstand extreme conditions.

• With further development;

• Can be branch out in many other possible risk and disaster management.
• Can also help map if a certain location at sea is congested or not with 

fishermen.
• Can also aid in monitoring boundaries between municipal and 

commercial fishing boundaries.



THANK YOU!


