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@ Purpose:

Breath-hold diving is a natural method of submersion performed during
various aquatic activities.

While all breath-hold activities expose participants to the same
environmental and physiological effects, their magnitude is usually
different, as is the preparedness of divers and their ability to adapt to the
stress of diving. While some snorkelers may not intend to submerge at all,
they are still exposed to the stress of immersion, which may endanger
individuals with pre-existing medical conditions.

The underwater environment, with its rapidly changing ambient
pressures, presents pathophysiologic challenges that may lead to a variety of
unusual conditions for which rapid diagnosis and treatment are critical. In
the United States, there are more than 5 million people certified as
recreational scuba divers. Given the popularity of scuba diving the world
over and the number of diving accidents, every Diver should be aware of the
specific hazards and medical conditions encountered underwater.

There are many other problems facing the diver other than the health
problems such as sharks' attacks on humans, but the actual number of
attacks is hard to determine because of poor reporting in many areas.

@ Background research:

It was found that SCUBA diving can cause severe injuries such as
Pneumomediastinum, which is air escaping from the lungs into the chest
cavity, Decompression sickness, a disorder in which nitrogen dissolved in the
blood and tissues by high pressure forms bubbles, and Seizure, a sudden,
uncontrolled electrical disturbance in the brain. The annual fatality rate
(AFR) of SCUBA diving is 16.4 per 100,000. The major cases of death are
arterial gas embolism, when gas bubbles enter or form in the arterial
vasculature and occlude blood flow, and asphyxia, a condition arising when
the body is deprived of oxygen, causing unconsciousness or death. All the
current solutions for SCUBA's high AFR proposed by the Diving Alert
Network (DAN) focus on checking equipment, first aid after the injury, and
other guidelines for divers. There is no rapid emergency system to help
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injured divers who would probably die if not treated quickly. When
considering shark attacks, there is two attributes of the problem. One is the
injures and fatality resulting from the attacks on humans. The international
shark attack file (ISAF) reported that sharks have attacked humans 2785
times of which only 439 was fatal in the last 60 years. The second attribute
of the problem is shark random killing and overfishing which result in
killing more than 30 million sharks annually. One solution for the shark
attacks problem is shark nets. But these nets kill more turtles, dolphins, and
rays than sharks.

@ Hypothesis:

While diving, your life will be dependent on the breathing oxygen tanks.
The Divers Alert Network (DAN) had recorded 169 Diving fatalities during
2016. In 87.5% of the cases, the death is a result of lack of oxygen or
cardiovascular condition. The presented hypothesis relies on modern
technology to measure four factors: oxygen level, heartbeat frequency,
depth, and location of the diver.

When the amount of oxygen reaches a certain limit and the depth is more
than 25 meters, an automatic message will be sent to the rescue center on the
beach and the nearest ship or boat linked to the server of the device
containing a distress with an explanation of the problem and Diver location
and depth.

The problem of cardiovascular conditions and panic due to an equipment
failure will be solved by a heartbeat sensor. Heartbeat normally changes
significantly in the case of panic or medical conditions. In these cases, an
automatic message will be sent to the rescue center on the shore and the
nearest ship or boat connected to the device server containing a distress
explaining the problem and the location of the diver via GPS. When
discussing the sharks’ problem, countries have resorted to the use of some
traditional methods such as taking them out of the water to kill them that is
creating an ecosystem disaster. So, a separate part of the device will be for
prediction of the presence of sharks by Machine Learning.

@ Materials:

= Arduino Uno/ raspberry pi
= Heartbeat sensor

= Camera OV7670

= Sound Detector

= | CD display
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$include <LigquidCrystal.h>

= Wi-Fi Module
= Opencyv library
= Google cloud

@ Procedures:

First, setting up the circuit and coding the components of the

first part:

1. The components of the circuit were connected with each other with the
following arrangement: heartbeat sensor — Uno board - relay — Wi-Fi

Modul. (Figure.1)
2. The application “Arduino” was used to

code the heartbeat sensor with the

relay and the Wi-Fi module. (Figure.2) indicates part of the codes we have

written for the Arduino.

........
--------
......
-------------
.............

..............
..............

sketch_oct0da §

LiguidCrystal led(&, 5, 3, 2, 1, 0);
int data=R0;

int start=T;

int count=0;

unsigned long temp=0;

byte customCharl [8]
byte customChar[8]
byte customChar3[8]
byte customChard [3]
byte customCharS[8]
byte customCharé[8]
byte customChar7[8]
byte customChars [8]
woid setup()
{
led.bkegin{le, 2);
Cha , customCharl);
, customChard);
, customChar3);
, customChard);

{0k00000, 000000, 0L00011,0b00111,0B01111
{0k00000,011000,0L11100,0011110,0011111
{0k00000,0L00011,0L00111,0b01111,0R11111
{0k00000,0k10000,0L11000,0011100,0R11110
{0k00111,000011, 000001, 0LOO0O00O, OBOOOOO
{0k11111,011111,0L11111,0b11111,0B01111
{0k11111,011111,0L11111,0b11111,0BR11110
= {0k11100,0k11000,0k10000, 000000, 000000

sketch_nctD4a §

led.createChar (5, customChariS);
led.createChar (6, customCharé);
led.creat har (7, cuscomChar7);
lcd.createChar (8, customCharf);

pinMode (data, INBUT) ;
pinkode (start, INFUT
I

PULLOE) 7

vold loop()

{

led.setCursor (0, 0);
led.print ("Place The Finger®):
lcd.setCursor (0, 1)

led.print ("And Press Start”);

while (digitalRead (start)>0);

led.clear{);
temp=milli=s()
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Second, setting up the circuit and coding the components of the section
of the shark attack:

1. The other components of the circuit were connected with each other with
the following arrangement: Sound sensor - LM386 - Camera OV7670 - Uno
Board. (Figure.3)

2. The same application to write the code was used, but we used "'python*
programming language to write the machine learning part. (Figure.4)

winclude <SD.h>
#include <SPI_h>
#include <Audio_h>

void setup() {
‘Y debug output at 9608 baud
Serial .begin({96@0) ;

/S setup SD-card
Serial print("Initializing SD card ")
if (!'SD.begin(4)) {
Serial _println(" failed!"):
while{txue);
1

}
Serial println("™ done.");

7/ hi-speed SPI transfers

‘S 44100kHz stereo => 8820¢
7/ 108 mSec of prebuffering.

Audio begin(882@0, 100):

void loop() {
int count = 0O;

// open wave file from sdcard
File myFile = SD.copen("test _wawv");
if (!'myFile) {

s T s

if rthe file didn't open, print an error and stop
Serial println({"erxoxr opening test.wav");
while (txue);
const int S = 1@24; // Number of samples to read in block

short buffer[S5S];

Serial print("Playing");

Figure.4

@ Data Analysis:
@ Machine learning:

Data analytics technique that teaches computers to do what comes
naturally to learn from experience. Machine learning algorithms use
computational methods to “learn” information directly from data without
relying on a predetermined equation as a model. The algorithms adaptively
iImprove their performance as the number of samples available for learning
increases. Deep learning is a specialized form of machine learning.

@ Project Mechanism:

While diving, some problems occur with some people, such as convulsions
and cardiovascular conditions. The best method to ensure that the diver
doesn't suffer from a problem that will be through the heartbeat frequency.
The proposed system uses sensors that allow the underwater heart rate
sensor for a diver to be used. The sensor is then attached to a controller that
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allows the heart rate readings to be checked and transmitted over the
Internet. The user can set high as well as low levels of heartbeat reduction.

After setting these limits proportional to pressure, the system begins to
monitor and once the diver's heartbeat exceeds a certain threshold, the
system sends an alert to the control unit that transmits this over the Internet
and alerts to the marine rescue center and the concerned users. Also, the
system keeps the diver alerted to heartbeat rise. The people concerned may
monitor the heart rate as well as get an alert for any health defect that may
happen to the diver immediately from anywhere and the person can be saved
at the specified time.

@ The effect of orca sounds of the behavior of sharks:
Orca (Orcinus orca) are known to prey on cartilaginous fishes, including
large sharks and rays. They are

highly vocal and mostly produce pulsed calls, in addition to whistles and
echolocation clicks. The pulsed

calls exhibit a complex frequency and time structure, between 500 Hz and
25 kHz and lasting 0.5-1.5s.

Withdrawal behavior has been observed in sharks exposed to orca calls
and abrupt, loud, irregular sounds.

Bony fishes have been shown to display changes in movement patterns,
feeding behavior, social interactions, and antipredator behavior as a
consequence of anthropogenic noise. Sound has been used successfully as a
non-physical barrier to fish movement.

When eight species of sharks where exposed to the playback an orca call
sequence. When sounds were playing, reef and coastal sharks were less
numerous in the area, were responsible for fewer interactions with the
baited test rigs, and displayed less ‘inquisitive’ behavior, compared to
during silent control trials.

@ Medical conditions in SCUBA diving:
@ DECOMPRESSION SICKNESS:

Decompression sickness occurs when inert gas comes out of solution,
forming bubbles following the reduction of surrounding pressure
(decompression). This commonly occurs with breathing compressed air
while diving. As the diver descends and is exposed to elevated environmental
pressure, increased amounts of inert gas dissolve in the tissues. This is in
accordance with Henry’s law, which states that the amount of gas dissolved
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in a fluid is directly proportional to the partial pressure of that gas. The
amount of inert gas dissolved depends on the depth and the duration of the
dive. If the diver ascends too quickly, the inert gas taken up during the dive
exceeds solubility at the reduced pressure and leads to bubble formation in
tissues and in venous blood. The extent of bubble formation depends on the
depth and duration of the dive and the rate of the ascent.

@ ASPHYXIA:

The failure or disturbance of the respiratory process brought about by
the lack or insufficiency of oxygen in the brain. The unconsciousness that
results sometimes leads to death. Asphyxia can be caused by injury to or
obstruction of breathing passageways, as in strangulation or the aspiration
of food (choking) or large quantities of fluid (near-drowning or drowning).

@ Conclusion:

After researching the problem and testing the project, it was found that
fatality in scuba diving is a real disaster with a rate of 16.4 deaths per
100,000. Also, health problems and injures that occur during diving can be
fatal. Although sharks rarely attack humans (1 in 3 million), the public fear
from sharks is a huge obstacle for saving them from finning and overfishing.
About 73 million sharks are hunted for fun, in shark nets, and for their fins.
The Al-supported system can warn nearby boats and emergency centers of
endangered divers and inform them with the location, depth, and situation
of the divers. Furthermore, the system can protect divers from shark attacks
by noticing the change in heartbeat frequency, sound, and nearby moving
object.
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