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Abstract--- Collisions of fishing vessels with other ships or boats have been one of the most serious threats to the marine industry 

today. Fishing vessels stranded do not receive any information about approaching obstacles due to a lack of adequate 

communication devices. One of the reasons for my suggested project's existence is to prevent collisions between commercial fleet 

and fishing smack and fishing vessels. And there aren't any adequate mechanisms in place to warn fishing vessels in order to 

prevent collisions, incidents continue to occur and go unseen. There seem to not be any better communication mechanisms in place 

to warn the exterior world in the event of an accident. Hence, a LIDAR sensor is employed to detect the approaching ships or 

entities and notifies the staffs of the watercraft employing a buzzer sound and a display message at the LCD stating, “Obstacle 

detected” at Captains Bridge as first stage. But that, as second stage if a disaster occurs, then the mishap sensing system which has 

a vibration sensor for detecting the crash happened between the obstacles and vessel are going to be reported to the rescue team at 

nearby coastal area together with GPS location and boat details using Arduino UNO where it's processed and send a message using 

the GSM module. For sudden rescue a buzzer is attached to achieve attention from neighboring waterborne vessels sailing at hand 

to accident area. Hence, we are able to safeguard marine activities with none harm to the human kind also as living beings within 

the ocean that helps in early rescue. 
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I. INTRODUCTION 

Marine accidents [1] and water pollution are common 

nowadays. Despite of safety measures and precautions, 

accidents and pollution are beyond expectation. Some 

common reason for maritime collision cases are lack of 

sleep, inexperience, long voyages, reckless behaviour, 

poor decision making, due to weather etc. Likewise, 

sewage, hazardous contaminants from industries, land 

contamination, massive oil spills, ocean mining, improper 

waste disposal, the impact of harmful pollutants on marine 

life, destruction of the coastal ecosystems and other factors 

are all major sources of ocean pollution [3] - [5]. In 

general, ship disasters [2] occur in four ways: side 

collisions (one boat collides with another on its side), bow-

on collisions (two vessels collide from their front ends, or 

head on), stern collisions (one vessel collides with another 

from behind), and allusion collisions (one vessel collides 

with another from behind) (A static structure, such as a 

bridge or a seawall, is struck by one vessel). These not 

only cause damage to the ships/boats, but also make the 

lives of fishermen at risk. 

We all know that the fisheries sector is one of the most 

important industries in the world, employing over 100 

million people. There are several fishing families that live 

along the lengthy shorelines, and their livelihoods have 

relied on deepwater fishing for centuries. Supported day to 

day, the fishermen typically prefer to go fishing for five 

days or more at a time, and the distance between the coast 

and the ship will range from 20 to 65 nautical miles. At 

around 8.5 nm, they lose mobile communication [7] with 

the territory. Other contact options (smart phones, 

handheld radios, etc.) are either restricted in their range or 

prohibitively expensive for certain fishermen. Fishermen 

are stranded and unable to access real-time services like 

crash avoidance warning system [8], coastal border check 

notice, threat alerting, live market warnings, and so on due 

to a shortage of adequate communications 

infrastructure. Collisions between fishing vessels [9] and 

large ships were identified as the most pressing concern of 

the fishers during the survey. Ships use radar technology 

to find out hindrance, and they sometimes miss small, unlit 

fishing boats, particularly in the dark, resulting in a 

casualty. The fishermen have no way of knowing when a 

ship is approaching. By implementing a far better system 

we could limit the after effects of accidents to a certain 

extent. Due to the collision of vessels/boats the human life 

are at danger which causes damage to the vessel, loss of 

life, etc.  Hence safeties of marine are becoming more and 

more prioritized. 



 
 

ISSN (Online) 2394-6849 

International Journal of Engineering Research in Electronics and Communication 

Engineering (IJERECE) 

 Vol 8, Issue 5, May 2021 

 

 All Rights Reserved © 2021 IJERECE                          2 

 

 

In this research, real-time alert system, in order to help the 

people on board to let know of the approaching 

ships/obstacle and help the captain of the fishing vessel to 

takes the sudden action and put a stop to a greater disaster. 

Additionally, a rescue system that discloses about the 

tragedy fall out will be incorporated. 

II. LITERATURE SURVEY 

A survey has been conducted to know more about the area 

of the project and components to be taken. This study has 

helped me a lot to gain more knowledge on my project. 

Considering the project two classifications has been 

done for literature review. The primary portion let you 

know of the sensors that could be mostly preferred for the 

recognition of entity and the secondary part conveys how 

to select components for creating alert system for fishing 

boats in an easy and effective manner. 

A. Obstacle Identification 

Active detection and tracking of marine objects [6] for 

protected remotely operated vehicles and submarine 

surfacing is a critical concern in light of recent incidents. 

In order to determine the speeds and range [10] of a 

specific ship/obstacle, still or moving objects with or 

without wakes should be observed. In order to detect the 

object several sensors [12] could be used like electro-

mechanical, magnetic, inductive, ultrasonic, pneumatic, 

photoelectric and capacitive. Among these ultrasonic [13] 

and photoelectric [14] based sensors could be applied for 

obstacle detection at sea surface. When a practise test 

based on their range has been conducted, we discovered 

that the LIDAR sensor outperforms the ultrasonic sensor 

which helped in finalizing it for barrier spotting. Also, a 

LIDAR [17] sensor offers more precision and accurate 

knowledge about the canopy than an ultrasonic sensor for 

determining average canopy characteristics. 

B. Collision Alert System 

Bridge warnings are a feasible way to reduce the risk of a 

ship conflict by timely alerting the operator on watch of a 

dispute. Based on several collision avoidance techniques 

[16], [20], [22] present today, vibration sensor came out to 

be better at sensing the movement of the boat in the best 

way. Apart from that for proper communication in an 

economical way SIM 900A GSM module [21] will be 

utilized and for tracking the boat, GPS [24] location will 

be used where the latitude and longitude along with a 

Google map link will be shared as message which helps 

the saviour to identify properly. 

III. METHODOLOGY 

A robotic system that has LIDAR [18] sensor for the 

incoming ship detection and a vibration sensor for 

identification of damages caused by collision constitute the 

basic idea. 

 
Fig.1. Block Diagram 

 

Here, Fig.1 shows a block diagram of the proposed 

system. The fundamental idea of the project could be got 

from the connection diagram. 

The major controller, namely; Arduino UNO has been 

utilized in this project. There are basically two parts 

regarding the project; the first part deals with object 

identification and the second half deals with alert system 

which has been programmed with the Ardiuno UNO. 

When a power is in ON state, all components are supplied 

with required amount of current and especially the LCD 

displays a message stating “ROBOTIC SECUIRTY 

“which makes sure the robotic system is ready for its 

action. In the first case, when an obstacle is found within a 

specified limit of the LIDAR sensor, the buzzer will be 

activated and a display message on the LCD as 

"OBSTACLE DETECT" will be shown along with the 

buzzer alert. This enables citizens to be notified and take 

immediate precautions. The second case, one of the 

dangerous situations is where a boat/ship has collided or 

hit with an object. This could be found out with the help of 

vibration sensor [15], which will be activated at the time of 

the accident. Hence, once the sensor has been activated, 

the buzzer makes sound & calls for help and during 

day/night also adjacent boat/ship could come for help 
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while observing the message displayed on the LCD as 

“COLLISION DETECT”. Also, the location of the vessel 

along with details like: name of the vessel, IMO number, 

time with Google map stating collision occurred message 

will be sent to nearby coastal area service sector using 

GSM & GPS module and thus a major accident could be 

avoided to a certain extent. 

IV. RESULTS & DISCUSSIONS 

A. Experimental Setup 

The Fig.2 shows the circuit diagram of the proposed 

project. Here a 230V alternating current (AC) is given as 

input to the step-down transformer and an output voltage 

of 9V will be given to the bridge rectifier as input that 

converts AC to direct current (DC). A voltage regulator 

named 7805 is used that provides 5V as output to the 

bridge rectifier along with 9V from the transformer. The 

current up to 12V from the bridge rectifier will be supplied 

to the Arduino, GPS and GSM module and LCD display. 

The LIDAR sensor, buzzer gets and vibration sensor gets 

5V from the Arduino board.  For message passing the 

(transmitter) TX pin (digital pin 2) of Arduino will be 

connected to the RX pin (receiver) of GSM [23] module 

likewise, TX pin of GPS module will be attached to the 

RX pin of the Arduino UNO board. Also, transmitter pin 

of LIDAR allied to the receiver pin of Arduino UNO 

board and receiver pin of LIDAR infused with the TX pin 

of Arduino. In case of the 16 x 2 LCD display, the GPIO 

(General Purpose Input/output) pins 8, 9, 10, 11, 12, 13 (8 

for Register Select, 9 for Enable, from 10 to 13 to Data pin 

4 to 7) will be linked with an Arduino board. This is the 

primary explanation on circuit diagram. 

 

 
Fig.2. Circuit Diagram of the proposed model 

B. Simulation Results 

Both software and hardware components make up the 

framework. The C++ language is used for the system's 

overall coding. Sketches are programmes created with the 

Arduino Software (IDE) that are written in a text editor 

and stored with the executable file. ino. The system 

contains PCB design, circuit design and simulation in the 

Proteus Design Suite. The connections of components are 

shown in the circuit diagram (Fig. 2). The 16x2 LCD 

Display is connected to the GPIO (General Purpose 

Input/output) pins 8, 9, 10, 11, 12, 13 (8 for Register 

Select, 9 for Enable, from 10 to 13 to Data pin 4 to 7) of 

Arduino Uno for several illustration purposes, like 

displaying options such as ROBOTIC SECURITY, 

OBSTACLE DETECTED and COLLISION DETECT. 

 

 
Fig.3. The model of the proposed system 

C. Obstacle Detection 

In Fig.3 shows proposed model before obstacle detection, 

which displays “ROBOTIC SECURITY” message on the 

LCD screen initially, before an entity spotting. Along with 
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that a portion of the .ino code has shown which part of the 

entire system is.  The Fig.4 shows after identification of 

the object. Here, a beep sound from the buzzer, along with 

a message on the LCD as “OBSTACLE DETECTED” will 

be displayed on the LCD screen on the captain’s bridge 

which allows him to take a decision quickly. 

 

 
Fig.4. Obstacle detected 

D. Collision Detection 

In Fig.5 (a) shows when boat/ship have been collided, then 

the GPS & GSM module will have activated along with a 

beep from buzzer & a display message on collision 

detection. Here, based on the movement or impact of the 

vibration sensor further process happens. In Fig.5 (b) the 

message received by the rescue team near the coastal area 

has been shown after the collisions have taken place, 

where help for rescue operation is asked. Based on the 

details of the fishing vessel and shared location the 

liberator is able to take action immediately without any 

further confusion. Also, adjacent watercrafts will be able 

to give a hand in saving the individuals to a certain extent 

which avoids great mishap. 

 

 
(a) 

 
(b) 

Fig.5 (a) Collision detected, (b) Message sends to the 

rescue team along with GPS location and fishing vessel 

details 

V. CONCLUSION 

A real time system with collision avoidance alert within 

lower cost was able to develop. A faster communication 

facility on affordable budget was possible. Self-monitoring 

with the accident report system was completed. Death 

rates due to collisions were reduced. Time could be saved. 

The rescue team will be alerted and action could be taken 

immediately. Personal details send through GSM module 

during collisions helps to inform nearby rescue team faster 

and also relatives regarding the accident. 

As, future work oil spill detection also has to be attached 

to this project along with the existing collision report 

system. That will help to spot oil patches quickly & 

accurately by reducing pollution. The level of leakage of 

oil could be found out regarding boat which helps in self-

monitoring 24/7 system for oil spill identification. Also, a 

database regarding the accidents occurred will be created 

for further investigation and an easy way to identify the 

individuals for informing their relatives about the disaster. 
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