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Abstract— This project is a remittance to the existing system 

where we have come up with an idea of combining laser 

waves and acoustic waves. We all know that light and sound 

can be used for data transmission through air. We have 

implemented an advancement for technology by using these 

waves underwater for the communication of naval 

submarines. The LASER BEAM (blue laser or green 

laser(450nm to 532 nm) can be used as a light source to 

transmit data from the Submarine underwater to the base 

station or satellite as green laser tends to look much brighter 

than red laser. Also, green light bends more than red when it 

enters glass lens. Since laser cannot penetrate through some 

objects we wanted to overcome that deprivation using 

acoustics which was previously existing .As laser is Omni 

directional there wouldn’t be any parsing of the data. This 

method can be used to overcome errors which are occurring 

during maximum transmission rate in existing system and it 

is more efficient. This bypasses the limitations involved in the 

use of electromagnetic waves and acoustic waves for 

underwater communication. 
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I. INTRODUCTION 

Ocean exploration has attracted more and more attention due 

to its scientific, strategic and economic importance The 

Indian navy currently operates 14 diesel powered submarines 

and one nuclear powered submarine. Recently the Indian 

navy has employed a new communication using VLF waves 

which could penetrate into sea water to a depth of 

approximately 20 meters.VLF allows submerged submarines 

to receive messages without having to surface through towed 

and tethered buoys. 

The focus of this paper will be the application of 

wireless optical communication in underwater environment 

has not attracted too much attention yet, mainly due to the 

relatively large attenuation of light in water. 

On comparing with the well-established gimmicks 

for underwater acoustic communication, underwater wireless 

optical communication represses shorter transmission 

distance, but it can provide a much higher transmission 

bandwidth. 

From the day laser has been put into application, 

researchers had realized that light could outperform radio 

waves in terms of information speed and 

density. Light wavelets are wrapped close-grained than 

sound waves, and they can transmit more information per 

second, and with a stronger signal density. As different 

propagation direction has different propagation 

characteristics the direction of underwater acoustic 

communication also affect the acoustic link, especially with 

respect to the time dispersion, multi-path spreading and delay 

variance. Since, the underwater acoustic channel has a 

temporal and spatial temperamental system, which leads to 

limited available bandwidth that is dependent on both range 

and frequency of the signal. Laser communications, once 

achieved, would break the stereotype of the speed of light. 

When speed is everything and light marks the universe's 

speed limit, laser is the momentous answer. This can be 

achieved if a more heads were turned to make laser practical. 

This article mainly focuses on communication that 

occurs underwater between the submarines or between the 

submarine and its base station above. The basic theory points 

out “Point to point laser” communication can be 

characterized by equation 

P(r)= P(t).            R( r) / ( R (t)+ R(tanθ)2) . e –αR 

Where P(r) refers to the received power and P (t) is 

the transmitted power respectively , R(r) is receiver optics 

diameter , R(t) is the transmitter optics diameter, R link 

range(in Km), 𝜽 being the beam divergence and α is the 

attenuation factor(dB/Km).Receiving power varies linearly 

with transmitting power and the receiver area. The 

propagation losses and link integrity are dependent on 

attenuation factor α. The design parameters P(t), θ, R(r) and 

R(t) can be chosen to achieve the desired range. Fading of 

signal in the sea water increases exponentially with an 

increase in the link range. Since, sea water has transmission 

recess in-between the blue to green region and it varies with 

respect to geological location, distance from the sea coast and 

depth below the sea surface. The attenuation coefficient 

procures a constant value only below 200m of the sea surface. 

While Blue laser is suitable for deep sea water and Green 

laser is suitable for coastal seawater. The to be designed 

system can support data rates up to 100 kbps but the limiting 

factor is redeemed by on–off rate of the laser and should be 

checked before interpreting the laser into system. 

II. LITERATURE REVIEW 

Aoblin, Hong song (2015)   established a technique for 

underwater acoustic communication and underwater wireless 

optical communication which suffers from shorter 

transmission but it has higher bandwidth. So here the 

semiconductor laser is used where it has the feature compact 

size, low power consumption and higher modulation 

Jing Xu, Abolin (2016)     et al., proposed the sea 

water where blue green laser have low absorption. The optical 

signals can transmit several tens or hundreds of meters in 

general water becoming weak. Here the blue light has the 

smallest absorption in pure water, where comparing green 

light, blue light has more absorption and scattering. 

Zahirhmad,Roger Green (2017)  et al., analyised  

some of the achieved communication distance was 2.2m 

using both transmission and receiver which used 8 LED an 

circular board to cover 360 degree geographical area. This 
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technique is used to increase the distance in LASER base 

communication 

Siqihi,Le Mi  (2014) characterized  a long distance 

underwater optical communication system with photon 

counting receiver .in a experimental implementation in a long 

tank filled with clean water. The experimental results shows 

the optical communication established over a distance of 

85nm at data rate 80kbps. 

A.Pozzebon  (2015)  et al., In this analyzed  paper 

which presents an automated model based on physical layer 

where a possibility to automatically simulate, validate and 

synthesis a physical layer .in underwater pass band modem is 

used by QPSK .Here Hardware is  used in long distance 

communication based on SNR. 

F.Akyildiz (2005)      et al., Where the underwater 

communication paper charaterise noise from multiple 

sources, attenuation, fading, availability of laser bandwidth 

.The capacity of underwater considering of factors. The broad 

band acoustic propagation modeling is applied. This paper 

did not imphasis optical capacity exploration 

III. EXISTING SYSTEM 

 
Fig. 1: Existing Block Diagram 

In the existing system,the electric-transducer converts digital 

data received from the first accoustic modem into sound 

waves in a higher range of frequency which cannot be heard 

by the human ear.These sound waves are then received by the 

second accoustic modem where the data transmission ocuurs. 

This data can be collected manually from the end user pc after 

decoding. This monitor displays the radical graph of the 

obstacle’s loaction and the movement of the obstacle. 

The transducer has a hydrone which is in-built and 

it can record or listen to underwater sound waves. The 

hydrophones help the transducer in decoding sound waves 

even under pressure.This helps reduce attenuation and loss of 

sinals. 

The distance between the obstacle and submarine 

can be calculated by determining the time difference and the 

speed of sound produced underwater. The sonar can 

approximately measure upto 1500meters underwater. When 

the object is found, the accoustic waves are sent to the base 

station. These waves are decoded and a grapgh is plotted from 

the obtained result. 

IV. PROPOSED WORK 

The proposed system is done on a miniature version with 

‘handy components’. Our prototype is embodied with an 

Arduino UNO reciever and transmitter. The transmitter block 

is fitted into the submarine. The transmitter consists of an 

invisble laser VL530 which is used for distance measurement 

of the obstacle which is on the course. This obstacle would be 

intimated before 2 nautical miles. This lifi module detects any 

solid obstacle and acknowledges the reciever along with the 

direction and distance. Another Ultrasonic sensor is befitted 

at the bottom surface of the submarine. This works as an 

acoustic detector. If the distance predicted by boh the sensors 

are same then the object is a stationary one. If there is a 

variation in the distance predicted we can assume that the 

object is in motion. So we can change the course of the 

submarine accordingly. 

V. SYSTEM DESCRIPTION 

A. Arduino Uno 

The Arduino Uno is a microcontroller board based on the 

ATmega328 (datasheet). It has 14 digital input/output pins (of 

which 6 can be used as PWM outputs), 6 analog inputs, a 16 

MHz ceramic resonator, a USB connection, a power jack, an 

ICSP header, and a reset button. It contains everything needed 

to support the microcontroller; simply connect it to a 

computer with a USB cable or power it with a AC-to-DC 

adapter or battery to get started. The Uno differs from all 

preceding boards in that it does not use the FTDI USB-to-

serial driver chip. Instead, it features the Atmega16U2 

(Atmega8U2 up to version R2) programmed as a USB-to-

serial converter. 

 
Fig. 2: 

The Arduino Uno can be powered via the USB 

connection or with an external power supply. The power 

source is selected automatically. External (non-USB) power 

can come either from an AC-to-DC adapter (wall-wart) or 

battery. The adapter can be connected by plugging a 2.1mm 

center-positive plug into the board's power jack. Leads from 

a battery can be inserted in the Gnd and Vin pin headers of 

the POWER connector. 

The board can operate on an external supply of 6 to 

20 volts. If supplied with less than 7V, however, the 5V pin 

may supply less than five volts and the board may be unstable. 

If using more than 12V, the voltage regulator may overheat 

and damage the board. The recommended range is 7 to 12 

volts. 

The Arduino Uno has a number of facilities for 

communicating with a computer, another Arduino, or other 

microcontrollers. The ATmega328 provides UART TTL 

(5V) serial communication, which is available on digital pins 

0 (RX) and 1 (TX). An ATmega16U2 on the board channels 

this serial communication over USB and appears as a virtual 

com port to software on the computer. The '16U2 firmware 
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uses the standard USB COM drivers, and no external driver 

is needed. However, on Windows, a .inf file is required. 

The Arduino software includes a serial monitor 

which allows simple textual data to be sent to and from the 

Arduino board. The RX and TX LEDs on the board will flash 

when data is being transmitted via the USB-to-serial chip and 

USB connection to the computer (but not for serial 

communication on pins 0 and 1). A SoftwareSerial library 

allows for serial communication on any of the Uno's digital 

pins. The ATmega328 also supports I2C (TWI) and SPI 

communication. The Arduino software includes a Wire 

library to simplify use of the I2C bus; see the documentation 

for details. For SPI - - - communication, use the SPI library 

B. ADA-Fruit VL530 

The VL53L0X is a new generation Time-of-Flight (ToF) 

laser-ranging module housed in the smallest package on the 

market today, providing accurate distance measurement 

whatever the target reflectances unlike conventional 

technologies. It can measure absolute distances up to 2m, 

setting a new benchmark in ranging performance levels, 

opening the door to various new applications. 

 
Fig. 3: 

The VL53L0X integrates a leading-edge SPAD 

array (Single Photon Avalanche Diodes) and embeds ST’s 

second generation FlightSenseTM patented technology. 

The VL53L0X’s 940nm VCSEL emitter (Vertical 

Cavity Surface-Emitting Laser), is totally invisible to the 

human eye, coupled with internal physical infrared filters, it 

enables longer ranging distance, higher immunity to ambient 

light and better robustness to cover-glass optical cross-talk. 

The API is exposing to the customer application a 

set of high level functions that allows control of the 

VL53L0X Firmware (FW) like initialization/calibration, 

ranging Start/Stop, choice of accuracy, choice of ranging 

mode User can get the final data using a polling or an interrupt 

mechanism. Polling mode: user has to check the status of the 

ongoing measurement by polling an API function. Interrupt 

mode: An interrupt pin (GPIO1) sends an interrupt to the host 

when a new measurement is available. 

C. Ultrasonic Sensor 

Most ultrasonic distance sensors aren't waterproof which can 

be a problem if you need your project to withstand the 

elements outdoors. No need to worry anymore! We have 

developed waterproof ultrasonic distance sensors with a 

waterproof sealed emitter. This sensor is suitable for outdoor 

applications such as car reversing sensors, security alarms, 

industrial inspection, etc. We send a signal and we measure 

time that send signal needs to come back. Optical method 

uses optical signals. Optical method can be very accurate, but 

sensors can get dirty over time and we are not able to make 

measurement at all. Radar method uses radar signals. 

 
Fig. 4: 

Ultrasonic pulse will bounce from liquid level since 

because change of density of ultrasonic pulse travel medium 

(ultrasonic pulse first travel through air and bounce of liquid 

with higher density than air). Because water has higher 

density, majority of pulse will bounce off. 

Two disadvantages exist with ultrasonic method: 

 1st 

Because of pulse length there is small window that we cannot 

receive pulse with transceiver because transceiver is 

transmitting. This problem is simple to solve: we placed our 

sensor higher from maximum water level for few centimeters 

allowing receiver to start receiving. 

 2nd 

Because of the beam width we are limited with tank diameter. 

If tank diameter is too small, signal could bounce of tank’s 

walls and could cause false readings. 

Before installing sensor in tank we tested it for those 

two disadvantages. We established that we could have stable 

measurements from minimum distance of 5 cm from sensor. 

That means, we must install our sensor 5 cm higher then 

maximum water level. 

We also established that we didn’t have any 

problems with signal bouncing from tank’s walls with 7.5 cm 

diameter tank (tank’s length was 0.5 m). We complied these 

two results at construction of water tank and at the setting up 

of ultrasonic sensor. 
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