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Scuba Diving with PADI Certification
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Passion for computers & Open Source

openMosix Computation Cluster ;

16 computers £
GEB University of Malaga ja
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https://en.wikipedia.org/wiki/OpenMosix
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Scan the coast for scuba divers
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Scan the coast for scuba divers

D
c
©
c
©
9]
-
@)
O
-
n
()
|
>
-
@)
>
(G
)
/)]
C
V]
@)
7))




Scan the coast for scuba divers




Scan the coast for scuba divers

Meshroom

Meshroom is a free, open-source 3D Reconstruction Software
based on the AliceVision Photogrammetric Computer Vision framework

MESHROOM

Open Source Photogrammetry Software
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v Scan the coast for scuba divers

(Click on the image to watch the video)


http://www.youtube.com/watch?v=lA5o3nm9hc8

Scan the coast for scuba divers

(Click on the image to watch the video)
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http://www.youtube.com/watch?v=z0iisU_Lsag

Scan the coast for scuba divers
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http://www.youtube.com/watch?v=5-8DZTo-WTo&t=3

Scan the coast for scuba divers



http://www.youtube.com/watch?v=VvwOemAoXDI

N

Any object, totally or partially

AIB. immersed in a fluid or liquid, is buoyed
<y P by a force equal to the weight of the

fluid displaced by the object.

Todo cuerpo sumergido en un liquido
4. cxperimenta una fuerza hacia arriba
g equivalente al peso del volumen
desalojado

Die Auftriebskraft eines Objekts in
einem Medium entspricht exakt der
Gewichtskraft des Mediums, das
durch das Objekt verdrangt wird.
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Archimedes Principle




Archimedes Principle
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Boyle-Mariotte law

At constant temperature (and low pressure) the
volume V of a gas mass M is inversally proportional to
its pressure p, i.e., pV = const

El volumen ocupado por un gas, a temperatura
constante, es inversamente proporcional a su
presion

Der Druck idealer Gase bei gleichbleibender
Temperatur und gleichbleibender Stoffmenge
umgekehrt proportional zum Volumen ist




- V=60 liters
P=0.5 atm
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Boyle-Mariotte law

v <

= 30 liters
=1 atm

<

= 15 liters
=2 atm




Archimedes & Boyle-Maric
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e g Let’s break the myth

(Click on the image to watch the video)



http://www.youtube.com/watch?v=MdfUSNzc0Xk&t=199
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http://www.youtube.com/watch?v=KLEH8RJsYgI&t=295

Boyles law

Some underwater theory

(Volume and Pressure Changes) at Depth

Depth

Sea level

Pressure

1 ATA

Relative Volume Volume

1 or100% 20| ‘

10M

1/2 or 50% 101 ' v

20 M

3 ATA

13 0r33% 671 @

30M

4 ATA

1140r25% 51 @ 4

40 M

90 M

5 ATA

10 ATA

1/5 or 20% 41 @

110 or10% 21 =]







What makes it novel?

Fully digital
Wireless communication
(wireless control & wireless video)

Satellite
GPS / GPRS ,ﬁ,

’,

Base
Station 1

Base
Station 2

Alioli Buoy

Alioli ROV




Characteristics

Open Source

Low cost
Low consumption

Fluid communication for adequate performance

Real time telemetry and positioning

Visualization on real time without bandwidth consumption i

Water cooling




Data logger

Buoy Millis: 3013929 2963649 2913518 2863399 2813217 2763058 2712886 |
Buoy Latitude: oL EAME N AR LS maew arwm
Buoy Longitude: g » 2 S .:‘ '
Buoy Main Amperage: 10833 9889 11803 9542 1101 11846 10148 | |
06-12-2022 15:05:37 R
(1670335537 ) Buoy Temp Main Battery: 252 253 252 253 253 252 251 S
Al Buoy Temp Sea Water: 15.6 15.6 15.8 15.8 15.8 155] 15.6 T
2140.120.239 : 3814 | eo— 21.5 208 19 2 164 14.1 109 12 3 RS
(2.140.120.239) F AR
Rov Engmes Amperage o
Buoy v1.1 E-E-E-E_E-E_E- W
(20220329100623CEST ) | Rov Main Amperage 183 1923 1885 1893 1828 1903 1839 ;ié
i
11 seconds ago ?@ﬁ
Rov Pressure: -2.6 -2.5 -2.3 -2 -1.7 -1.3 -1.5 2
Online for: Rov Ready: 1 1 1 1 1 1 1 :
49 minutes Rov Temp BMP: 238 239 241 242 243 244 245 i 3
Rov Temp Engines Battery: 19.1 19.2 19.5 199 20.2 20.9 21.1 p
Rov Temp Gyro: 28 28 28 28 28 28 28 B
Rov Temp Main Battery: 239 235 23.9 23.9 239 24 24 R
Rov Temp Sea Water: 15.6 15.7 15.7 15.6 15.8 15.8 17.1 ;;;.%
4




QGround Control and Mavlink Protocol

Armed W Manual Stabilize Guided 1“ xe)
Fly
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Skydroi




Micro MinimOSD

+5VIN-500ma

File  YideoMode Options Help
[~ CT Tool Status: [~ 0SD Status: -
Presented model type: ‘Coptet vI Model Type found in 05D: Copter 2.4.1

Presented Charset: Minm0SD_2.4.0.1.mcm Last charset uploaded to 0SD: Charset 2.4.0

Panel 2 I

¢ Sort Alphabetically
" Sort By Category

[ &ir Speed
Altitude

Battery &
Battery Percent
[ Call Sign
Current
Efficiency
Flight Mode
GPS Coord

[ Heading
Heading Rose
Home Altitude
Home Direction

Home Distance
21 Hrizen

Serial Port: |CDM1E v] Read From OSD I Save Current Tab to 05D I




Deprecated buoyancy system



http://www.youtube.com/watch?v=LPU1tdODrDE

What didn’t work out in the first place?

My own browser and visualization software (GTK

| Il B
|« Automatic buoyancy system

o GSM/GPRS/GPS Module Power and supercapacitors | -~ EESSESsssEd | |

e Mass and volume distribution (Archimedes first law) = R vea

e Insulation = ¥,

e Umbilical management system T Wwﬁﬁ
_— T8

e ROV dimensions 3

_ 2N2222 Transistor Pinout
e Aerodynamics (edges)

11 Emitter
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What else?

e Command and conquer 3%

e \Water analytics board
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Other usages

e Underwater photography

|« Body search

e Study and act on species invasions
e Archaeology

e Scuba diver companion
e Disabled people with underwater health conditions and diseases

e Game simulations (racing, wars and competitions)

-~ | e Cheap bathymetry




Conclusions

e Learning (electronics & microcontrollers)
e Yeslcan

e Not abandon T

e Using free hw and sw and share it with the world so that
tomorrow we have a Google Maps of the seabed ‘




This is Alioli ROV

(Click on the image to watch the video)



http://www.youtube.com/watch?v=HJM8vM8wQmM
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Gracias - Thank you

OpenSouthCode’23

Malaga, 10 june 2023



