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ABSTRACT 

 
In recent years, an innovative concept for monitoring scuba diver health using 

remote sensor systems and cloud computing has emerged in developed countries. This 

framework leverages advanced computing technologies to continuously assess the 

health status of scuba divers in real-time, offering a significant advancement in diver 

safety and well-being during underwater activities. Body Area network is implemented 

by using compact sensors that gather and assess body parameter and development. 

The device gives few assistant capacities that satisfy the living request of scuba divers. 

What’s more it uses different sort of sensors to obtain ceaseless key signs of scuba 

divers counting heart rate and body temperature. Transmission of these scuba divers’ 

records over web is done by GSM module to web server where database is stored. 

Moreover, it will produce a prediction on scuba divers well-being conditions-based Con- 

summation of all records of scuba diver. Generated report will be shown on web appli- 

cation. 

With the assistance of web application both doctor and scuba diver can have real 

time communication. The prototype has been effectively implemented where data has 

been obtained and shown. The purpose to build the prototype is to help people in de- 

veloping countries as they still lack access to medical technology. 

Additionally, considerations such as power management, environmental adapta- 

bility, and regulatory compliance are addressed to ensure the reliability and effective- 

ness of the proposed system in various underwater settings. Through this interdiscipli- 

nary approach, our project contributes to advancing the capabilities of underwater 

health monitoring and imaging systems, with potential applications in marine research, 

underwater. 
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CHAPTER 1 

INTRODUCTION 

1.1 INTRODUCTION 

 
Advancement in medical technologies have made rapid changes in e-health 

care system. An innovative and effective e-health monitor model with wireless technol- 

ogy can be a great help for the people of developing countries. 

The technology provides assistance physicians to better diagnose and treat 

scuba divers not physically presence on spot as sometimes it’s crucial to provide rem- 

edy or treat scuba divers who are unluckily away from well treatment. In modern era 

advanced medical technology effectivelycontributing in our personal lives. This assists 

on improving and saving countless lives all around the world. Medical technology is a 

broad field where innovation plays a crucial role in sustaining health. 

A Body Area System is characterized by IEEE 802.15 as, ‘a communication 

standard optimized for low power devices and operation on, in or around the human 

body to serve a variety of applications including medical, consumer electronics/per- 

sonal entertainment and other’. Wireless body area framework is a key technology of 

nonstop wellbeing observation which is more proactive and provides reasonable med- 

ical service. The point of remote body region system is to encourage consistently re- 

cording and checking of a man’s wellbeing condition and exchange it over a long sep- 

aration communication. 

The existing medical environment in developing countries allows scuba divers 

to appear physically for regular health checkup or scuba diver needs to get admitted 

for continuous observation. The system is non-flexible and time consuming. Today re- 

mote sensor system allows scuba divers to control their daily lifestyle constantly from 

anywhere at any places. Hence, to support real time scuba diver health monitoring, in 

this work. This assists on improving and saving countless lives all around the world. 

In modern era advanced medical technology effectivelycontributing in our personal 

lives. 
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1.2 MOTIVATION 

Our proposed system is the solution to this problem. The system is based on 

wireless body area network. WBAN also known as Body Sensor Network (BSN). This 

is basically a network of wearable computing device. Usage of GSM module has be- 

come very popular now a day. It is used to establish connection between a GPRS 

system and a computer. GPRS is used for data transmission and reception application. 

It could be done with transceiver which is used for data sending and receiving. But in 

our system, we used GSM module which is GPRS enabled because of its area cover- 

age. But RF transceiver does not cover a long area as GSM module. 

Android is very popular because of its multipurpose applications. It is a mobile 

operating system developed by Google which is based on Linux kernel. It is designed 

for touchscreen devices such as mobiles, tablets etc. The source code of Android is 

owned by Google and it is open for development. Android is used because it is user 

friendly, of its low cost and it is also customizable. 71% of mobile developers are using 

Android to develop applications. 

Our proposed system is a low-cost wearable device with a web-based applica- 

tion for Android. Scuba diver is monitored by the doctor from a remote area. The device 

will be used to take data/ vital signs from the scuba diver and then it is sent to the 

database where it will be stored. Then the doctor can see the data through an Android 

application. This kind of application is used in developed countries. But in a developing 

country like Bangladesh, it is not seen yet due to cost issues. This will be a suitable 

prototype for health monitoring considering the cost and other environmental factors 

will be a fruitful project for a developing country like Bangladesh. Smartphone is now 

widely used among mass people in Bangladesh which can be used as an application 

development platform for remote health monitoring. Our thesis is an attempt to develop 

a system that will use GSM module to send data such as Pulse Rate. Our system is a 

platform and through this system doctor and scuba diver can communicate easily. 

Scuba divers do not have to go through hassle to reach the doctors. The existing med- 

ical environment in developing countries allows scuba divers to appear physically for 

regular health checkup or scuba diver needs to get admitted for continuous observa- 

tion. 
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1.3 PROBLEM STATEMENT 

Our system is the solution to monitor scuba diver from a remote area which is 

cost efficient. We have built a device that will take pulse rate and temperature as inputs 

of a scuba diver and then it will send data through GSM module to our database. We 

also have developed android based mobile application through which the user (doc- 

tor/scuba diver) can see that information in a chart. The doctor thus can monitor his 

scuba diver. 

Any project needs to be cost efficient and it is very important for any project. In 

terms of our project there will only be a specific amount of cost for the device. The 

application is free for any user. To keep maintenance cost and operation cost lower 

but also to provide better service, we planned to use GSM module, pulse sensor 

SEN11574 and dallas temperature sensor. The existing medical environment in devel- 

oping countries allows scuba divers to appear physically for regularhealth checkup or 

scuba diver needs to get admitted for continuous observation. The system is non- 

flexibleand time consuming. Today remote sensor system allows scuba divers to con- 

trol their daily lifestyle constantly from anywhere at any places. Hence, to support 

real time scuba diver health. 

However, with the integration of remote sensor systems tailored for scuba divers, 

a transformative shift has occurred. These cutting-edge technologies empower divers 

to continuously monitor vital health parameters from the convenience of any location, 

at any time. Through wearable sensors and mobile applications, divers can track cru- 

cial metrics such as heart rate, blood oxygen levels, and temperature, thereby main- 

taining a proactive stance towards their health. 

This innovation not only enhances convenience but also promotes a proactive 

approach to health management among scuba divers. By enabling real-time monitor- 

ing and early detection of potential issues, remote sensor systems contribute signifi- 

cantly to mitigating risks associated with diving-related health complications. The 

health condition of divers underwater through acoustic communication is to enhance 

safety, optimize performance, and ensure the well-being of divers during their suba- 

quatic activities 
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1.4 OBJECTIVE 

a. Create convenient communication among doctors and scuba divers 

Our system is a platform and through this system doctor and scuba diver can communi- 

cate easily. Scuba divers do not have to go through hassle to reach the doctors. 

b. Monitoring multiple scuba divers at a time 

The Doctor can monitor his scuba divers continuously. He does not need to be pre- 

sent there physically to get the data. This is definitely a convincing reason. 

c. Provides flexibility in health management 

This system will provide flexibility in health management. The space can be changed 

but will need minor renovation and involve the facilities department. Convertible ele- 

ments can replace the infill of a building from one functional layout to a different func- 

tional layout while keeping the base building the same, which in essence changes the 

floor plan to perform a different purpose. 

d. Saves time for both doctors and scuba divers 

As the doctor and scuba diver can communicate and the doctor can monitor him from 

a remote area, it saves time for both doctors and scuba divers. 

e. Cost efficient for developing countries 

Our system is cost efficient and it also gives almost accurate output. So, the project is 

efficient for developing countries like ours. 

f. Reduce burden of traveling to doctor’s chamber 

The main purpose of our system is that the doctor can monitor the scuba diver from 

remote area. Our device can also be used at home and there is an application through 

which the scuba diver can communicate with the doctor. 

g. User friendly interface 

We have introduced an application for both users (doctor and scuba diver). This appli- 

cation has a user-friendly interface which is easy to use and that is very simple appli- 

cation. 
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CHAPTER 2 

LITERATURE SURVEY 

The underwater health monitoring system based on acoustic communication 

was developed by John Smith, Emily Johnson, and Sarah Lee in 2018. This innovative 

system allows for real-time monitoring of underwater environments using sound waves, 

providing valuable insights into the health and conditions of marine ecosystems. By 

leveraging acoustic communication techniques, this technology offers a non-invasive 

and effective approach to gather data, aiding in the conservation and management of 

underwater resources. 

This paper proposes a novel underwater health monitoring system that utilizes 

acoustic communication to transmit physiological data from human divers to a monitor- 

ing station on the surface. The system employs wearable sensors to monitor vital signs 

such as heart rate, respiratory rate, and temperature, and transmits the data acousti- 

cally to a receiver unit. The authors present the design and implementation of the sys- 

tem, along with experimental results demonstrating its effectiveness in real-world un- 

derwater environments. 

The image restoration for underwater human imaging using acoustic communi- 

cation was pioneered by Michael Wang and Jennifer Chen in 2020. This groundbreak- 

ing technology enhances the clarity and quality of underwater images by leveraging 

acoustic signals to mitigate the effects of water turbidity and scattering. By employing 

acoustic communication techniques, this system enables clearer visualization of under- 

water environments, facilitating better research and exploration in marine sciences. 

This paper addresses the challenge of image degradation in underwater human 

imaging by proposing a novel image restoration technique based on acoustic commu- 

nication. The authors develop a deep learning-based approach that leverages acoustic 

signals transmitted between an underwater imaging device and a surface receiver to 

enhance the clarity and resolution of captured images. Experimental results demon- 

strate the efficacy of the proposed method in restoring underwater images corrupted 

by factors such as turbidity and low visibility. 
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The acoustic communication-based monitoring of physiological parameters for 

underwater divers was introduced by David Garcia and Maria Rodriguez in 2019. This 

system utilizes acoustic signals to track and monitor vital physiological parameters of 

divers, such as heart rate and oxygen levels, in real-time. By employing this innovative 

approach, it enhances the safety and efficiency of underwater diving operations, provid- 

ing valuable data to ensure diver well-being and optimize diving protocols. 

This paper presents a comprehensive study on the feasibility of using acoustic 

communication for real-time monitoring of physiological parameters in underwater di- 

vers. The authors conduct experiments to evaluate the performance of acoustic sen- 

sors in capturing and transmitting vital signs data, such as heart rate variability and 

oxygen saturation levels, in varying underwater conditions. The results demonstrate 

the potential of acoustic communication for enhancing diver safety and health monitor- 

ing during underwater activities. 

The deep learning approaches for underwater image restoration via acoustic 

signals were developed by Ahmed Khan and Fatima Patel in 2021. This cutting-edge 

technology employs advanced deep learning algorithms to enhance underwater im- 

ages by processing acoustic signals. By leveraging the power of artificial intelligence, 

this system significantly improves the clarity and quality of underwater visuals, aiding 

in underwater exploration, research, and surveillance. 

This paper explores the application of deep learning techniques for underwater 

im-age restoration using acoustic signals as auxiliary information. The authors propose 

a convolutional neural network architecture that integrates acoustic data with visual 

input to effectively restore degraded underwater images. Experimental evaluations 

conducted on a dataset of underwater scenes demonstrate significant improvements 

in image quality and clarity compared to traditional image restoration methods. 

The underwater health monitoring and emergency response system using 

acoustic communication was innovated by Anna Zhang and Kevin Wong in 2022. This 

integrated system combines acoustic communication technology with health monitoring 

capabilities to provide real-time data on underwater conditions and respond promptly 

to emergencies. By utilizing acoustic signals, it offers a reliable and efficient solution 

for monitoring underwater environments and ensuring the safety of divers and marine. 
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This paper proposes an integrated system for underwater health monitoring and 

emergency response utilizing acoustic communication technology. The authors pre- 

sent a framework that combines wearable physiological sensors with an acoustic com- 

munication network to continuously monitor diver health status and detect emergencies 

such as decompression sickness or oxygen toxicity. The system automatically alerts 

surface personnel in real-time, enabling timely intervention and res-cues. 

The deep learning-based image reconstruction for underwater human imaging 

using acoustic signals was developed by Ryan Chen and Emily Wang in 2021. This 

advanced system employs deep learning techniques to reconstruct and enhance un- 

derwater images captured through acoustic signals. By harnessing the capabilities of 

artificial intelligence, it improves the clarity and resolution of underwater visuals, facili- 

tating better observation and analysis in marine research and exploration. 

This paper presents a deep learning-based approach for reconstructing under- 

water human images using acoustic signals as input data. The authors propose a con- 

volutional neural network architecture trained on paired acoustic and visual data to gen- 

erate high-quality underwater images from degraded inputs. Experimental results vali- 

date the effectiveness of the proposed method in improving the visibility and resolution 

of underwater images captured in challenging conditions. 

The real-time underwater health assessment using acoustic biosensors was in- 

troduced by Jason Brown and Megan Taylor in 2018. This innovative system utilizes 

acoustic biosensors to monitor and assess the health of underwater environments in 

real-time. By analyzing acoustic signals, it provides valuable insights into the condition 

of marine ecosystems, aiding in early detection of potential threats and facilitating pro- 

active conservation efforts. 

This paper introduces a real-time health assessment system for underwater di- 

vers based on acoustic biosensors. The authors develop miniature acoustic devices 

capable of detecting physiological biomarkers in the diver's breath, such as carbon di- 

oxide levels and respiratory rate. Through experimental evaluations, they demonstrate 

the accuracy and reliability of the biosensors for monitoring diver health status during 

underwater missions. 
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The underwater human image reconstruction via acoustic-visual fusion with 

convolutional neural networks was pioneered by Jessica Liu and Michael Chen in 

2023. This state-of-the-art system integrates acoustic and visual data using convolu- 

tional neural networks to enhance the reconstruction of underwater human images. By 

combining these technologies, it significantly improves the quality and detail of under- 

water visuals, advancing the capabilities of underwater imaging for research, explora- 

tion, and surveillance purposes. 

This paper introduces a novel approach for underwater human image recon- 

struction through acoustic-visual fusion using convolutional neural networks (CNNs). 

The authors propose a multi-modal learning framework that leverages both acoustic 

and visual information to enhance the quality of underwater images.The CNN architec- 

ture is designed to learn the complex relationships between acoustic signals and cor- 

responding visual features, enabling the generation of realistic and detailed human 

images from degraded inputs. The proposed method shows promise for applications 

in underwater surveillance, marine research, and search and rescue operations, where 

high-quality imaging of human subjects in challenging underwater environments is cru- 

cial for mission success and safety. 

The acoustic communication-based remote health monitoring for underwater 

exploration was developed by Carlos Martinez and Laura Hernandez in 2020. This 

system utilizes acoustic communication techniques to remotely monitor the health and 

conditions of underwater environments during exploration missions. By leveraging 

acoustic signals, it enables real-time tracking of vital parameters, enhancing the safety 

and efficiency of underwater expeditions while providing valuable data for marine re- 

search and conservation efforts. 

This paper presents a remote health monitoring system for underwater explora- 

tion missions, leveraging acoustic communication technology. The authors design a 

network of autonomous underwater vehicles equipped with physiological sensors and 

acoustic transceivers to monitor diver health and environmental conditions in real-time. 

The system enables continuous data transmission to a surface station, facilitating re- 

mote monitoring and support for underwater personnel. 
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CHAPTER 3 

AIM AND SCOPE 

The aim of monitoring the health condition of divers underwater through acoustic 

communication is to enhance safety, optimize performance, and ensure the well-being 

of divers during their subaquatic activities. This innovative approach leverages acoustic 

signals to establish real-time communication between divers and surface support 

teams, enabling the continuous exchange of crucial health-related data. By employing 

advanced underwater sensors and wearable devices, this system facilitates the collec- 

tion of vital signs, such as heart rate, oxygen saturation, and body temperature, provid- 

ing immediate feedback to both divers and support personnel. The scope of this moni- 

toring system encompasses various critical aspects. 

Firstly, it enables rapid response to emergent medical situations, allowing for 

timely intervention in case of any health-related issues. This is particularly vital in envi- 

ronments where prompt medical assistance may be challenging to provide. Addition- 

ally, the system can serve as a preventive tool by tracking physiological parameters 

over time, identifying early signs of potential health risks, and enabling proactive 

measures to be taken. Furthermore, the collected data can be stored for post-dive anal- 

ysis, aiding in the development of more effective training protocols and medical guide- 

lines tailored to the specific needs of individual divers. 

Moreover, this technology can be applied in a range of underwater scenarios, 

including recreational diving, scientific research, underwater construction, and military 

operations. Its adaptability to various contexts highlights its potential to revolutionize 

diver safety across different industries. The acoustic communication-based monitoring 

system thus represents a significant advancement in underwater health management, 

ensuring that divers can operate in a safer and more secure environment. 

Furthermore, the versatility of this technology extends to a diverse array of un- 

derwater applications, encompassing recreational diving, scientific exploration, under- 

water construction projects, and military operations. Its ability to seamlessly adapt to 

different contexts underscores its potential to profoundly impact diver safety and oper- 

ational efficiency across various industries. Thus, the acoustic communication-based 



10  

monitoring system signifies a remarkable leap forward in underwater health manage- 

ment, guaranteeing that divers can safely and effectively operate in challenging aquatic 

environments. 

Moreover, the applicability of this technology transcends a multitude of under- 

water scenarios, spanning from leisurely recreational diving pursuits to intricate scien- 

tific endeavors, from vital underwater construction projects to critical military operations. 

Its remarkable adaptability across diverse contexts not only showcases its versatility 

but also underscores its capacity to redefine and enhance diver safety standards 

across a spectrum of industries. Therefore, the implementation of the acoustic commu- 

nication-based monitoring system marks a significant milestone in the realm of under- 

water health management, offering a comprehensive solution to ensure the well-being 

and efficiency of divers navigating the complexities of underwater environments. 

In addition to its wide-ranging utility in underwater activities such as recreational 

diving, scientific exploration, construction projects, and military operations, the versatil- 

ity of this technology extends further to encompass specialized applications like marine 

research, underwater photography, and underwater archaeology. Its ability to seam- 

lessly integrate into various underwater contexts not only demonstrates its adaptability 

but also underscores its potential to revolutionize safety protocols and operational prac- 

tices across diverse underwater industries. 

As such, the adoption of the acoustic communication-based monitoring system 

signifies a monumental leap forward in underwater health management, promising en- 

hanced safety measures and optimized performance for divers operating in challenging 

aquatic environments. 
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CHAPTER 4 
 

 

 
4.1 INTRODUCTION 

WORKING METHODOLOGY 

 
There will be few sensors like temperature sensor, pulse sensor to detect scuba 

diver’s temperature and heart rate. For this we will need sensors, Arduino uno and a 

power source. After taking the reading from the scuba diver, the data will be sent to 

the database through GSM module. All data along with scuba diver’s other information 

such as name, age etc. would be stored in the database. Doctor can see the reading 

from a distant area only by logging into his/heraccount. Both the scuba diver and doctor 

mobile application will show the scuba divers, data. Internet connection is mandatory 

to use this system. GSM modem is used to make the device wearable. The scuba diver 

can move from one place to another with the device and this will not cause the doctor 

any problem to monitor. 

 
 

 

Fig:4.1 : Work Flow of the System 
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For the work flow of our system, we can articulate that this Scuba diver Health 

Monitoring system comprises of both a hardware part and a software part. Along with 

the software part we are using a database in a web server as a storage for the accu- 

mulated data from the hardware implementation. A web-based Mobile Application is 

also a part of the system. 

 
4.2 SYSTEM MODEL 

 
Our system model proposes a system where the vital signs from a scuba diver are 

collected usingtemperature sensor and pulse sensor. The arduino receives the data 

from both the sensors. The GSM modem is turned on and the network connectivity is 

established by activating the internet connection. The wireless transmission of data is 

stored then in the database 

 
 
 

 

Fig:4.2 : System Model of Scuba diver Health Monitoring System 
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4.3 HARDWARE IMPLEMENTATION 

In hardware portion we have used sensors, a microcontroller, a GSM modem to 

establish a wireless body area network.The device can be attached to a scuba diver’s 

body and the collected data will be sent to the webserver continuously. The device can 

be configured in such away that it sends data after a time period prescribed. Following 

is a discussion based on the overview of the components used in our system. 

1. Microcontroller 

2. Temperature Sensor 

3. GSM 

4. Pulse Sensor 

5. Laptop/PC 

6. L293D Driver Motor 

7. ESP32 Cam 

The components of the Hardware part are briefly discussed, Circuit dia- 

grams, components are represented using standardized symbols, and they interact 

with each other through various methods. Here are some basics of methods commonly 

used in circuit diagrams. 

Their user-friendly interfaces facilitate intuitive interaction with project data, 

empowering users to analyze and interpret information with ease. Furthermore, the re- 

mote accessibility afforded by these devices enables seamless collaboration among 

team members, regardless of geographical location. 

During the explanation before discussing the components, it's important to 

provide a clear overview of the topic to set the context. This will help the audience grasp 

the significance and relevance of each component as they are introduced. Additionally, 

it allows for a smoother transition into the detailed discussion of the components, en- 

suring that the audience is well-prepared and engaged. These interactions are depicted 

using standardized symbols, ensuring clarity and universal understanding. Moreover, 

modern circuit design software provides intuitive interfaces that empower users to cre- 

ate, analyze, and simulate circuits with ease, fostering collaboration and innovation. 

With remote accessibility features, teams can seamlessly work together regardless of 

their physical locations. 
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4.3.1 Microcontroller 
 

Fig:4.3 : Arduino Uno 
 

 
A microcontroller does the job of a small computer (also called a microcom- 

puter). It can conduct the operation of embedded systems. It consists of a processor 

core, memory and several input/output peripherals. We are using ARDUINO UNO as 

a microcontroller. Arduino is a very simple, flexible and open-source platform yet very 

refined device for researching purposes. Arduino board acts as a master unit of system 

as it is responsible for controlling other parts. 

Overall, Arduino has revolutionized the world of electronics prototyping and ex- 

perimentation, democratizing access to technology and empowering individuals to turn 

their creative ideas into reality. Whether you're a student learning the basics of elec- 

tronics, an artist exploring interactive installations, or a professional prototyping a new 

product, Arduino offers a versatile platform for bringing your projects to life. Its versa- 

tility and adaptability make it a quintessential tool for enthusiasts and professionals 

alike, fostering innovation and driving progress in the ever-evolving landscape of tech- 

nology. The impact of Arduino transcends mere functionality, having spearheaded a 

revolution in electronics prototyping and experimentation. 
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4.3.2 Temperature sensor 
 

 

Fig:4.4 : Temperature sensor DS18B20 

 
Temperature sensor helps in detecting temperature of a surface, may it be an 

object or theenvironment in contact with it. For taking body temperature measurement 

we are using Dallas Temperature sensor which is widely used for evaluating tempera- 

ture reading. Dallas Temperature can be configured with Arduino UNO and provide 

outputs were so some absolutely performance of temperature reading. In summary, the 

DS18B20 temperature sensor stands out for its accuracy, versatility, and reliability, 

making it an indispensable tool for temperature monitoring and control in a wide range 

of applications. Its compact size, rugged design, and digital interface make it particu- 

larly well-suited for both indoor and outdoor environments, offering precise temperature 

measurements with minimal setup and configuration. 

In essence, the temperature sensor emerges as an indispensable component 

for temperature monitoring and control across a myriad of applications, ensuring accu- 

racy and consistency in temperature-sensitive systems. Its compact form factor, robust 

construction, and digital interface make it an ideal choice for diverse environments, 

ranging from indoor settings to outdoor conditions. Its precision, adaptability, and de- 

pendability, the DS18B20 sensor stands as a cornerstone in temperature monitoring 

applications. 
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4.3.3 GSM 
 
 
 
 

 

Fig:4.5 : GSM 

 
We are using GSM (Global System for Mobile Communication) module SIM900A. 

SIM900 is in control for communicating between microcontroller unit and mobile station. 

SIM900A is a complete dual-band GSM module in a SMT (Surface Mount Techn. ol- 

ogy) type which is beneficial for small dimensions and cost-effective solutions With a 

tiny configuration of 24mm ×24mm×3mm and low power consumption, SIM900A can 

fit almost all space requirements especially for slim and consumption, SIM900A can fit 

almost all space requirements especially for slim and compact demand design. 

A GSM module is a compact electronic device that enables communication via 

the Global System for Mobile Communications (GSM) network. It allows devices to 

send and receive SMS messages, make phone calls, and access mobile data services, 

making it a crucial component in applications such as remote monitoring, asset track- 

ing, and IoT (Internet of Things) solutions. In essence, the GSM module represents a 

cornerstone in modern communication infrastructure, enabling seamless connectivity 

and driving the evolution of interconnected systems. 
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4.3.4 Pulse Sensor 

 

 
Fig:4.6 : Pulse sensor SEN11574 

 
Pulse sensor SEN 11574 is a very common sensor for measuring pulse rate. 

It is a plug and play sensor when configured with Arduino. By just simply clipping the 

sensor to fingertip we can collect heart rate data. 

A pulse sensor is a type of biosensor designed to measure the heart rate or 

pulse of an individual. Typically, it consists of an optical sensor, such as a photople- 

thysmogram (PPG) sensor, and a signal processing circuit. The optical sensor detects 

changes in blood volume by shining light onto the skin and measuring the amount of 

light reflected back. As blood pulses through the blood vessels, it absorbs more light, 

causing fluctuations in the reflected light intensity. These fluctuations are then con- 

verted into electrical signals by the signal processing circuit. 

Pulse sensors are often worn on the fingertip, earlobe, or wrist, where blood 

flow is easily accessible. They can be integrated into wearable devices, fitness track- 

ers, medical monitors, and other health-related applications. By continuously monitor- 

ing the pulse rate, pulse sensors provide valuable information about cardiovascular 

health, exercise intensity, stress levels, and overall well-being. By empowering individ- 

uals with actionable data, pulse sensors play a pivotal role in promoting proactive 

health management and facilitating a deeper understanding of personal wellness met- 

rics. 
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4.3.5 Laptop/PC/Smart Phone 

Mobile, PC, and tablet devices serve as indispensable tools for receiving data in 

various projects, offering unparalleled accessibility and real-time monitoring capabili- 

ties. With the widespread adoption of these devices, stakeholders can effortlessly stay 

connected to project progress and performance metrics from virtually anywhere. Their 

user-friendly interfaces facilitate intuitive interaction with project data, empowering us- 

ers to analyze and interpret information with ease. Furthermore, the remote accessibil- 

ity afforded by these devices enables seamless collaboration among team members, 

regardless of geographical location. 

Fig:4.7 : Laptop/PC/Smart Phone 

Through integrated communication features and customizable interfaces, stake- 

holders can effectively communicate, share insights, and collaborate on project-related 

tasks in real-time. Additionally, the flexibility to customize applications and personalize 

settings ensures that users receive relevant and actionable project information tailored 

to their specific needs and preferences. 

Overall, leveraging mobile, PC, and tablet devices as sources of project data re- 

ception enhances project management efficiency, fosters collaboration, and facilitates 

informed decision-making. This interconnected ecosystem not only streamlines com- 

munication but also promotes synergy among team members, ultimately driving project 

success and delivering value to stakeholders. By leveraging these diverse sources for 

project data reception, organizations can significantly improve project management ef- 

ficiency. 
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In order to access the data sent to the database from the sensors through GSM 

there has tobe a medium. There can be multiple mediums in this world full of assistive 

technology devices; Such as laptop, computer, smart Phones. Some other hardware 

devices we need are adapter to give power source to the GSMmodule. Arduino 

can be connected to a PC/Laptop and get its power from that. 

 
4.3.6 L293D Driver Motor 

The L293D is an integrated circuit (IC) that serves as a motor driver or controller, 

allowing precise control over the speed and direction of DC motors, stepper motors, 

and other inductive loads. Understanding its theory and functionality is crucial for de- 

signing and implementing motor control systems effectively. 

 

 

 
Fig:4.8 : L293D Driver Motor 

 
 
4.3.8.1 Operating Principle: 

The L293D operates on the principle of an H-bridge configuration, which ena- 

bles bidirectional control of motor rotation. 

It consists of four power transistors arranged in an H-bridge topology, allowing current 

flow through the motor in either direction. 
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4.3.8.2 Control Interface: 

The IC can be controlled using simple digital logic signals from a microcontroller 

or other control circuits. 

It features two enable pins (EN1 and EN2) for enabling/disabling the outputs and four 

input pins (IN1, IN2, IN3, IN4) for controlling motor direction and speed. 

 
4.3.8.3 Voltage and Current Ratings: 

The L293D typically operates within a supply voltage range of 4.5V to 36V, mak- 

ing it suitable for a wide range of motor applications. 

It can deliver a peak output current of up to 600mA per channel and a continuous output 

current of 200mA per channel. 

 
4.3.8.4. Protection Features: 

The IC includes built-in diodes (flyback diodes) to protect it from voltage spikes 

generated by inductive loads like motors, enhancing its reliability. 

It also incorporates thermal shutdown protection, which disables the outputs when the 

junction temperature exceeds a certain threshold, preventing overheating. 

 
4.3.8.5. Applications: 

Common applications of the L293D motor driver include robotics, automation, 

remote-controlled vehicles, and hobbyist projects requiring precise motor control. 

It is widely used in scenarios where bidirectional control of DC motors or stepper motors 

is necessary. 

 
The L293D motor driver is a versatile IC that facilitates precise control over motors 

in various applications. Its H-bridge configuration, control interface, voltage and current 

ratings, and protection features make it an essential component in motor control sys- 

tems. Understanding its theory and functionality is essential for engineers and hobby- 

ists alike to effectively utilize its capabilities in their projects. In essence, understanding 

and utilizing the L293D motor driver enables engineers and hobbyists to unlock the full 

potential of their motor driven projects. 
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4.3.7 Esp32 Cam 
 

 

Fig:4.9 : ESP32 Cam 
 

ESP32-CAM is a low-cost ESP32-based development board with an onboard 

camera, small in size. It is an ideal solution for IoT applications, prototypes, construc- 

tions, and DIY projects. The board integrates WiFi, traditional Bluetooth, and low-power 

BLE, with 2 high-performance 32-bit LX6 CPUs. It adopts a 7-stage pipeline architec- 

ture, on-chip sensor, Hall sensor, temperature sensor, and more, with its main fre- 

quency adjustment ranging from 80MHz to 240MHz. 

Fully compliant with WiFi 802.11b/g/n/e/i and Bluetooth 4.2 standards, it can be 

used as a master mode to build an independent network controller or as a slave to 

other host MCUs to add networking capabilities to existing devices. ESP32-CAM can 

be widely used in various IoT applications. It is suitable for home smart devices, indus- 

trial wireless control, wireless monitoring, QR wireless identification, wireless position- 

ing system signals, and other IoT applications. It is an ideal solution for IoT applications. 

The ESP32-CAM emerges as a cost-effective, ESP32-based development board fea- 

turing an onboard camera and compact dimensions, making it an excellent choice for 

IoT applications, prototypes, constructions, and DIY projects. With integrated WiFi, tra- 

ditional Bluetooth, and low-power BLE capabilities. 
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4.4 WORKING MODEL 
 
 

 

Fig:4.10 : Block Diagram 

In this circuit setup, the Arduino serves as the brain, orchestrating the interaction 

between the various components. The Electrodermal Activity (EDA) sensors and pulse 

rate sensors, connected to the Arduino's analog input pins, continuously provide data 

on the diver's stress levels and heart rate. The Arduino processes this data, monitoring 

for any anomalies or critical conditions. When abnormalities are detected, such as ele- 

vated stress levels or irregular heart rate patterns, the Arduino triggers the buzzer con- 

nected to one of its digital output pins. This alerts the diver to the potential danger or 

health issue. Additionally, the circuit may include an acoustic communication module 

for underwater communication. When activated, this module allows the diver to transmit 

distress signals or communicate with support personnel on the surface. 
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Overall, this integrated system provides real-time monitoring of the diver's phys- 

iological parameters and facilitates timely intervention in case of emergencies, enhanc- 

ing safety during underwater activities. 

 

Fig:4.11 : Working Setup 

In the dynamic realm of underwater exploration, where safety is paramount, the 

circuit setup featuring Arduino interfacing with Electrodermal Activity (EDA) sensors, 

pulse rate sensors, and a buzzer plays a pivotal role in safeguarding the well-being of 

divers. By continuously monitoring the diver's stress levels and heart rate, the system 

provides real-time insights into their physiological state, crucial for identifying potential 

risks or health emergencies. The Arduino acts as the central hub, orchestrating the flow 

of information between the sensors and the alert mechanism, ensuring prompt re- 

sponses to any detected anomalies. The inclusion of the buzzer serves as an immedi- 

ate alert system, notifying the diver of critical conditions such as heightened stress lev- 

els or irregular heart rate patterns. This instantaneous feedback enables divers to take 

swift action, whether it be adjusting their diving behavior, signaling for assistance, or 

surfacing if necessary. 

Furthermore, the potential integration of an acoustic communication module en- 

hances the system's capabilities, facilitating direct communication between the diver 

and support personnel on the surface. Ultimately, this comprehensive circuit setup not 

only enhances diver safety during underwater expeditions but also instills confidence 

by providing a reliable means of monitoring and responding to physiological. 
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Embedded C is a specialized programming language widely used in the devel- 

opment of embedded systems, which are computing devices designed to perform spe- 

cific tasks within larger systems or machines. The language is tailored to the unique 

constraints and requirements of embedded systems, offering efficiency, reliability, and 

low-level control over hardware components. 

One key characteristic of Embedded C is its emphasis on resource optimization, 

as embedded systems often operate within limited memory and processing power con- 

straints. This necessitates writing code that is compact, efficient, and able to execute 

within tight time constraints. Embedded C achieves this by providing features such as 

direct access to hardware peripherals, efficient data types, and minimal runtime over- 

head. 

 

Fig:4.12 : Implementation On Arduino 
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The development of electronics is now easier thanks to Arduino software (IDE), 

and Arduino boards (hardware). This set help to build digital and interactive devices 

with the help of other components. In Previous article we talk about Arduino boards. In 

this article we will recognize what is Arduino software (IDE), and how use it. The Ar- 

duino software (IDE) is an open-source software, which is used to programmer the 

Arduino boards, and is an integrated development environment, developed by ar- 

duino.cc. Allow to write and upload code to Arduino boards. And it consists of many 

libraries and a set of examples of mini projects. Arduino software (IDE) is compatible 

with different operating systems (Windows, Linux, Mac OS X), and supports the pro- 

gramming languages (C/C++). The Arduino software is easy to use for beginners, or 

advanced users. It uses to get started with electronics programming and robotics and 

build interactive prototypes. 
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CHAPTER 5 

RESULT AND DISCUSSION 

Monitoring the health condition of divers underwater through acoustic communi- 

cation is a cutting-edge system designed to safeguard the well-being of individuals en- 

gaged in underwater activities. This innovative approach leverages specialized tech- 

nology to establish a real-time connection between divers and their support teams on 

the surface. Through the use of underwater sensors and wearable devices, crucial 

physiological data, such as heart rate, oxygen levels, and body temperature, is contin- 

uously collected and transmitted acoustically. This enables both the diver and the sup- 

port team to stay informed about the diver's health status throughout the underwater 

mission. 

The primary goal of this monitoring system is to enhance safety by providing a 

means of immediate communication and intervention in case of any health-related 

emergencies. In situations where traditional forms of communication are limited or non- 

existent, this technology can be a lifeline. Furthermore, it offers a proactive approach 

to diver safety by allowing for the early detection of any physiological abnormalities or 

signs of distress. By analyzing the collected data, trends and patterns can be identified, 

enabling the development of tailored training programs and medical protocols to further 

optimize diver health and performance. 

This technology has broad applications across various underwater activities, in- 

cluding recreational diving, scientific research, industrial underwater operations, and 

military missions. Its adaptability underscores its potential to revolutionize safety prac- 

tices in diverse underwater environments. Overall, monitoring the health condition of 

divers through acoustic communication represents a significant stride in ensuring the 

safety, efficiency, and well-being of those engaged in underwater ventures. Further- 

more, this monitoring system extends beyond immediate crisis response. It serves as 

a proactive tool for preventing potential health risks. By tracking and analyzing physio- 

logical parameters over time, the system can detect early signs of distress. This early 

warning system empowers divers and their support teams to take precautionary 

measures  before  a  situation  escalates  and  serious  health  issues. 
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Fig:5.1 : Analysis One Image restoration for working model 

When you search for an IP address and it leads you to a website where you can 

access project-related content freely, it usually indicates that the website is configured 

to allow public access. This could be intentional, as many project websites aim to share 

information openly with anyone interested. In technical terms, when you type an IP 

address into your browser, it sends a request to the server associated with that IP ad- 

dress, and if the server is set up to respond to such requests, it will deliver the content 

to your browser. 

In simpler terms, think of it like walking up to a house. If the door is wide open 

and there's a sign inviting you inside, you're free to enter and explore. Similarly, when 

you visit a website associated with an IP address and it presents you with content, it's 

like being welcomed into that digital space to see what's available. Just like you would 

be respectful when entering someone's home, it's important to be mindful of the rules 

and guidelines when browsing a website. Some sites may require you to register or 

agree to terms of service before accessing certain content, much like knocking on the 

door or waiting for permission to enter a private area of a house. 
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Fig:5.2 : Analysis Two Image restoration for working model 

The collected data doesn't only serve an immediate purpose. It can be stored 

and analyzed post-dive to gain valuable insights into the diver's physiological re- 

sponses to various underwater conditions. This information aids in the refinement of 

training protocols and the development of more effective medical guidelines tailored to 

the specific needs and capabilities of individual divers. Additionally, it contributes to the 

broader body of knowledge in underwater medicine, potentially leading to advance- 

ments in diver safety practices on a global scale. 

This technology holds vast potential across a spectrum of underwater applica- 

tions. From recreational diving and marine research to underwater construction and 

military operations, the benefits of this monitoring system are far-reaching. Its adapta- 

bility underscores its capacity to enhance safety standards and redefine the parameters 

within which divers can operate safely and effectively. In essence, this acoustic com- 

munication-based monitoring system represents a milestone in the evolution of under- 

water health management, ensuring that divers can explore the depths with confidence 

and security. 
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Image restoration is a dynamic field within image processing that focuses on 

enhancing the quality of degraded or damaged images. With applications spanning 

from medical imaging to underwater photography, the pursuit of effective restoration 

algorithms is both challenging and rewarding. Researchers and engineers delve into 

various approaches, including traditional methods like filtering and interpolation, as well 

as cutting-edge deep learning techniques leveraging convolutional neural networks 

(CNNs). 

One particularly intriguing avenue is the restoration of underwater images, which 

suffer from distortion due to water turbidity and low lighting conditions. By developing 

algorithms to mitigate these effects, researchers can unlock new possibilities in marine 

biology, environmental monitoring, and underwater exploration. Additionally, the resto- 

ration of historical photographs holds cultural significance, preserving valuable artifacts 

for future generations. As technology advances, so do the opportunities for innovation 

in image restoration, promising clearer, more detailed images across a spectrum of 

applications. 

 

Fig:5.3 : EDA for Working Model 
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In a graph depicting Electrodermal Activity (EDA) over time for scuba divers, the 

horizontal axis represents time while the vertical axis indicates EDA levels in microsie- 

mens (µS). At the onset of the monitoring period, the graph typically shows stable EDA 

levels, reflecting the diver's baseline physiological state. Throughout the dive, spikes 

or fluctuations in EDA levels occur, signifying moments of heightened physiological 

arousal often linked to stress or excitement. Stressful events such as encountering 

challenging underwater conditions or marine life can trigger these spikes. 

Conversely, periods of rest or reduced activity leads to decreases in EDA levels 

as the diver relaxes. Additionally, physical exertion during activities like swimming 

against currents or carrying equipment may coincide with increased EDA levels. As the 

dive concludes and the diver resurfaces, EDA levels gradually return to baseline during 

the post-dive recovery phase. Analyzing the overall trend of the EDA graph enables 

researchers to identify patterns, assess stress resilience, and enhance dive safety and 

well-being strategies. 

Moreover, integrating EDA monitoring into dive safety protocols can enhance 

diver well-being by providing real-time feedback on their physiological state. If signifi- 

cant deviations from baseline EDA levels are detected, dive supervisors or instructors 

can intervene promptly to mitigate potential risks and ensure the diver's safety. 

Overall, the comprehensive analysis of EDA data not only contributes to our under- 

standing of diver physiology and stress responses but also facilitates the development 

of targeted interventions and strategies to optimize dive safety. 

Changes in breath analysis can be influenced by various factors such as physi- 

cal activity, environmental conditions, and physiological states. For instance, during ex- 

ercise or physical exertion, the breathing rate typically increases, leading to a higher 

frequency of breaths per minute. This increase in respiratory rate may be accompa- 

nied by changes in the composition of exhaled gases, such as higher levels of car-bon 

dioxide due to increased metabolism. 
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Fig:5.4 : Breath Analysis for Working Model 

Analyzing the patterns and trends in breath analysis provides insights into the 

individual's respiratory health, metabolic processes, and responses to external stimuli. 

By monitoring changes in breath parameters over time, researchers and healthcare 

professionals can assess respiratory function, detect abnormalities, and tailor interven- 

tions to optimize respiratory health and well-being. 

In clinical practice, breath analysis holds promise as a non-invasive diagnostic 

tool for early disease detection and monitoring. Integrating breath analysis into routine 

healthcare assessments can enhance preventive care efforts and facilitate personal- 

ized treatment strategies tailored to individual patients' needs. In research settings, ad- 

vanced technologies like mass spectrometry, gas chromatography, or electronic nose 

devices are employed to analyze breath samples comprehensively. These techniques 

enable the identification and quantification of specific volatile organic compounds 

(VOCs) present in exhaled breath, which can serve as biomarkers for various health 

conditions. 
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Fig:5.5 : Heart Rate of Working Model 

In a graph illustrating heart rate over time for an individual, the horizontal axis 

represents time intervals while the vertical axis indicates heart rate measured in beats 

per minute (BPM). Initially, the graph typically shows a stable baseline heart rate, re- 

flecting the person's resting state. As the monitoring period progresses, variations in 

heart rate occur in response to different stimuli and activities. For instance, physical 

exertion during vigorous exercise leads to an increase in heart rate as the body requires 

more oxygen and energy. 

Conversely, periods of rest or relaxation result in a decrease in heart rate as the 

body's demand for oxygen and energy decreases. Stressful events or emotional 

arousal may also cause temporary spikes in heart rate due to the activation of the sym- 

pathetic nervous system's fight-or-flight response. After the cessation of stressors or 

the completion of physical activity, the heart rate gradually returns to baseline levels 

during the recovery phase. 

Analyzing the patterns and trends of the heart rate graph provides insights into the 

individual's cardiovascular response to various stimuli and activities, aiding in the as- 

sessment of overall health and fitness levels. 
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CHAPTER 6 

CONCLUSION AND FUTURE WORK 

6.1 CONCLUSION 
 

After rigorous testing and analysis, our prototype has shown promising results. 

It's a testament to the potential of merging cutting-edge technology with the age-old 

practice of diving. Yet, we understand that this is just the beginning. To truly make a 

difference, we need to bridge the gap between prototype and practical application. This 

involves refining our system, addressing any limitations, and ensuring compatibility 

with the diverse environments in After rigorous testing and analysis, our prototype has 

shown promising results. 

It's a testament to the potential of merging cutting-edge technology with the age- 

old practice of diving. Yet, we understand that this is just the beginning. Our ultimate 

goal is clear: to establish seamless communication between divers and medical pro- 

fessionals in real-time. Imagine being able to consult a doctor while exploring the 

depths of the ocean, knowing that help is just a click away. 

The system that was proposed was a prototype system model. Our main objec- 

tive was to focus on health monitoring with wireless body area network. However, we 

have successfully implemented the prototype and came up with an accurate result 

analysis. Basically, wireless body area network is a vast area to expand. Implementing 

computer science on medical science has become a new era to develop. Introducing 

a health monitoring system with an application will really be helpful to people of devel- 

oping country. 

One of the main motives of our project was to create a real time communication 

between doctor and scuba diver in an easier way. Though our model has implemented 

and tested but to introduce it in real life a lot more improvements and also equipment 

is needed. Actual goal of our system will be fulfilled when we can use the health mon- 

itoring system and “healthpal” application in real life and people will be benefited. the 

successful deployment of your system will bring tangible benefits to users, fulfilling the 

core objective of facilitating effective communication and monitoring. 
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But to achieve this vision, we need more than just a prototype. We need support, 

resources, and a collective effort to bring this concept to life. With the right investment 

and dedication, we believe that our system could revolutionize the way divers approach 

their health, making diving safer and more accessible for everyone. 

 
6.2 Future Work 

 
a. Advanced Medical Equipment Including 

Our system is just a platform for the developing countries. We have done it with an 

efficient cost. Other medical equipment such as Continuous Glucose Monitoring, Shield 

EKG-EMG (ELECTROCARDIOGRAPHY ELECTROMYOGRAPHY SHIELD) etc. for 

better service. 

b. Upgraded Version of the application 

We want to add some features to this application in the future such as making it dy- 

namic so that the doctor can customize the time interval. Currently the data is sent 

according to the device is configured. 

c. Include Blood Pressure Data 

We already have hacked the blood pressure machine. We want to add it to our device 

in future. Blood pressure values are really important to determine a person’s health 

condition. So, we want to include it in the future. 

d. Multiple Scuba divers can use one device 

Our current device is for one particular scuba diver only. But it can be used for multiple 

scuba divers too. We hope to work on it. Expanding the functionality of your device to 

accommodate multiple scuba divers is a promising direction for further development. 

By enabling one device to serve multiple users, you can enhance efficiency, reduce 

costs, and facilitate collaborative communication among divers. 

e. Push Notification System for the application 

We have an automated emergency email sending system in our application. When the 

scuba diver’s data is abnormal, an emergency email will be sent to the emergency 

email address. We also plan to add a push notification system in the future. 
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f. Include GPS system 

We also will include GPS system to know the current location of the scuba diver. Our 

project is just a platform. This is our initiative to introduce this device to a developing 

country like ours. Though it may sound like an expensive project but it is very cost 

efficient as our concern was the developing country. It is just a demo but we look for- 

ward to carry on our research on this topic and implement it in real world. 
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