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Plastic






Oil
HEE

Radioactivity



http://www.youtube.com/watch?v=f7dwfsvdhl8

Man-made problems
controlled by
natural forces



Natural forces
to remediate
man-made problems



BP Oil Spill





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



http://www.youtube.com/watch?v=jLqqUTuPpy8



http://www.youtube.com/watch?v=noAFF_YyDw8



http://www.youtube.com/watch?v=Oaidd-BGDR0









http://www.youtube.com/watch?v=GxxJBgC2kLE



http://www.youtube.com/watch?v=b4RG7jwzWXM



http://www.youtube.com/watch?v=yZu5t5Vqeoo



http://www.youtube.com/watch?v=OLvJhgtyqIk
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1m Arduino + Android
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Plastic.
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Step 3 : Get out of the lab and test the counter In an open channel,
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Step 4 | try out & stack of channels in the open sea.
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http://wiki.scoutbots.com/home/research/ocean-plastic-debris-optical-sensor



http://wiki.scoutbots.com/home/research/ocean-plastic-debris-optical-sensor
http://wiki.scoutbots.com/home/research/ocean-plastic-debris-optical-sensor






http://www.youtube.com/watch?v=lhFqjVvKHQ4



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

Competition

Size
Speed
Payload
Endurance
Price
Status

WaveGlider

2.9 m Long

1-2 knots avg speed
45 kg payload

6 months

250’000 USD
Commercial

Saildrone

5.7 m Long

3-5 knots avg speed
100 kg payload

2100 N miles in 34 days
<30°000 USD / day

Not commercial yet

4 m Long

1-3 knots avg speed
50 kg payload

needs further testing
750 USD (estimate)
Beta release April 2014



Intellectual

property
open hardware



Everyone is FREE to
. Use

. Modify

. Distribute

open hardware

In exchange one must
. Credit "Protel”
. Share finding with community



Open Hardware Documentation

[ Photos, videos ] Specifications,
performances
[Technical drawings ] ﬁ Y—
retailers | ]
| CAD, 3Dfiles |
[ Eagle files ]
[ Code J

[Version control }




People & Values
Social R&D
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http://www.youtube.com/watch?v=Dzf_LlXKuaE

@Q[‘




Business as usual priorities

Profit

Technology

People

Environment



Protel Priorities

Environment

People

Technology

Profit



Environmentally Successful

http://goo.gVCpWFV




New Websﬂe Somal R&D
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Moduilar f /

Extendabl



1. Community : discuss, invent
2. Wiki : document, learn, support
3. Store : Sell

design — make

[

share &— test




Mechanilcal
tngineering



Trajectory & Stability




Maneuverability




Lateral Lift




The future of Aero & Hydrodynamics

Best eficiency — for chmbing, crutsing, descent

Increased wing aea - for ike-off and intial chmb

Maxomum ik and high deag - approach 10 anding

7/

Mauorum drag and reduced |t - for braking on runway

S

Airbus A319

NASA Boeing “Flexible wing
control [...] Weight reductions of
25% and aspect-ratio increases
of 30-40% for cantilever wings”.
Enter service 2025




| ess resistance & Turbulence




Absorbing "noise”




Modular, Energy efficient




Flectrical
Engineering

Computer Science &
Engineering




Architectures

Autonomous : one agent senses & makes decisions
Swarm robotic : multiple agents collaborating

Timeframe : Short real-time navigation
Timeframe : Long strategic timeframe

App on board
Web interface

Science, apps, gaming



Evolutive

@ m B I/

RC hobby Arduino Android Iridium
250m 500m 3.5km Global

>



Typical Time Scales

Owner (years)
Operator (months)
Mission rental (weeks)
Module rental (days)
Test (minutes)

RN~



Swarm Robotics

INPUT

Raabcm’yf

—

e

OQUTPUT

—1 Sail (Motor 1) |

Adticulation

(Motors 2 & 3) |




Swarm Robotics

INPUT OUTPUT
Radio Control Sail (Motor 1) }
W e |
Ballery (Motors 2 & 3)
positonal environmental {
data Gelo DATA l._ Communication
[Gs] [ Tomgontm « b =
Anemcometar \ Species (fish, W_:-) j
Gyroscope | pH levels Security
Accolerometer | | oxygen levels |
Compass | Water quality




Swarm Robotics



Swarm Robotics




Swarm Robotics




Architectures

Autonomous : one agent senses & makes decisions
Swarm robotic : multiple agents collaborating

Timeframe : Short real-time navigation
Timeframe : Long strategic timeframe

App on board
Web interface

Science, apps, gaming





http://www.youtube.com/watch?v=wbt1yM5BNB0
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Architectures

Autonomous : one agent senses & makes decisions
Swarm robotic : multiple agents collaborating

Timeframe : Short real-time navigation
Timeframe : Long strategic timeframe

App on board
Web interface

Science, apps, gaming





http://www.youtube.com/watch?v=6lCUGPixEnk

Architectures

Autonomous : one agent senses & makes decisions
Swarm robotic : multiple agents collaborating

Timeframe : Short real-time navigation
Timeframe : Long strategic timeframe

App on board
Web interface

Science, apps, gaming



Real-type, immersive




Architectures

Autonomous : one agent senses & makes decisions
Swarm robotic : multiple agents collaborating

Timeframe : Short real-time navigation
Timeframe : Long strategic timeframe

App on board
Web interface

Science, apps, gaming



IC

strateg

Long term




Architectures

Autonomous : one agent senses & makes decisions
Swarm robotic : multiple agents collaborating

Timeframe : Short real-time navigation
Timeframe : Long strategic timeframe

App on board
Web interface

Science, apps, gaming



Server app

Robot app User app



Architectures

Autonomous : one agent senses & makes decisions
Swarm robotic : multiple agents collaborating

Timeframe : Short real-time navigation
Timeframe : Long strategic timeframe

App on board
Web interface

Science, apps, gaming
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Architectures

Autonomous : one agent senses & makes decisions
Swarm robotic : multiple agents collaborating

Timeframe : Short real-time navigation
Timeframe : Long strategic timeframe

App on board
Web interface

Science, apps, gaming



Coral reefs




Style

Competition
Cooperation
Team VS Team
Survival

1.
2.
3.
4.




Incentives

Mapping (data, science)

Clean (collecting stuff, industrial)
Transport

Communication

Money?

Warfare?

SR~



Character Design

Small & Fast
Big & Slow
Colorful
Stealth




Collaborate with Protel

Community Website Development
Android robot Development, server app
Plastic Sensor Development
Radioactivity Sensor Development
Help sea testing
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