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Scuba Diving with PADI Certification

T T
c

S R S G S S F s S PN . O L L LM X R S SR o AN, } —
R R T

[

S
e

00.0..'..0000...‘..CQ.......OO...........Q..‘.Q.........l....“.‘..0........0...2

5‘ o | Sk 3] _,;

“sTech Diver -

45 min - 90 min




You better make a plan!
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What you see is what you get!







Passion for computers & Open Source

openMosix Computation Cluster §

2001 -> 16 computers &
2002 -> 15 computers 2002 £
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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




Scan the coast for scuba divers
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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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Scan the coast for scuba divers
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http://www.youtube.com/watch?v=lA5o3nm9hc8

Scan the coast for scuba divers
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http://www.youtube.com/watch?v=z0iisU_Lsag

O Scan the coast for scuba divers

Photogrammetry gej

- Video thanks to
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http://www.youtube.com/watch?v=5-8DZTo-WTo&t=3

Scan the coast for scuba divers

(Click on the image to watch the video)



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

Archimedes Principle

Any object, totally or partially immersed
in a fluid or liquid, is buoyed up by a i
force equal to the weight of the fluid
displaced by the object. 5

s P
v

""""

Todo cuerpo sumergido en un liquido
experimenta una fuerza hacia arriba

equivalente al peso del volumen
desalojado
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Archimedes Principle
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Boyle-Mariotte law

- At constant temperature (and low
A. . |
<l Pressure) the volume of a gas mass is
iInversely proportional to its pressure
. El volumen ocupado por un gas, a
temperatura constante, es
wr P

Inversamente proporcional a su presion




Mariotte law
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Archimedes & Boyle-Mar
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s break the myth: Lego powered submar

Let


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

Let’s break the myth: Lego powered submarine 4.0



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

Let’s break the myth: Lego powered submarine 4.0



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

& finally the numbers under the water

Boyles law

(Volume and Pressure Changes) at Depth

Depth

Sea level

Pressure

1 ATA

Relative Volume Volume
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What makes it novel?

Fully digital control & telemetry
Built on Microcontrollers
Wireless communication

(wireless control & wireless video)

Satellite
GPS / GPRS ,ﬁ,

Base
Station 1

Base
Station 2

Alioli Buoy

Alioli ROV




Low Cost Hardware: PVC pipes
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Low Cost Hardware: my first Arduino Kit
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trollers

icrocon

Low Cost Hardware

Arduino Mega 2560

iICO

Raspberry P



Hardware: Oscilloscope

OpenHantek6022 (20210622 - commit 915) - Device DSO-6022BE (FW0209)
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Hardware: Oscilloscope
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Digital data brings: 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 | |
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QGroundControl and Mavlink Protocol

Armed W Manual Stabilize Guided 1“ xﬁ) e
Fly

Rarque Natural Archit élago de Chinijo
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Load Telemetry Log
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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
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What else?

e Divide and conquer (Mavlink & Working Units)

e \Water analytics board




2 MicroPython
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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




oy But...it’s never enough!
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This is Alioli ROV

(Click on the image to watch the video)



http://www.youtube.com/watch?v=HJM8vM8wQmM
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Ubuntu Summit 2023

Riga, 3 November 2023



PX4 Autopilot VS Ardupilot

ArduPilot
2009

APM 2 APM 2.5/2.6 Pixhawk
2011 2012 2013

https://dojofordrones.com/ardupilot-vs-px4/



https://dojofordrones.com/ardupilot-vs-px4/

Simulators

GAZEBO

UWSIM

Interactive & Robotics System Lab
University Jaume | on Valencia

UNIVERSITAT
JAUME-I




