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Which is your view about robots? a2
. EBUNE

e We are slowly getting used to see robots around us:
e Manufacturing
e Humanoids
e Space exploration
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Which is your view about robots? a2
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e And more recently at the hospitals and at home:
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[CARUS

Which 1s your view about robots?

e Of course military is always there with new systems:
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Which is your view about robots? a2
. EBUNE

e S0, do we have to be afraid??:

UNIVERSITAT POLITECNICA
DE CATALUNYA



My positive view N\

e NO, robots are here to help us:

€

e In areas that we do not expect

e To do dangerous tasks

e To improve our security as citizens
o

To improve the security of public servants: police,
fire fighters, rescue and medical personnel

e My goal today:
e To give you a positive so that | can get your interest

e To demonstrate that Catalonia is trying to lead In
some specific areas
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Fukushima is a good motivation
S
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[CARUS
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REMUS 2011 Survey
Air France #447 Debris Field
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Air France 447 finally found N
G cceRuUS
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Western States Fire Mission a8
ICARUS
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Haiti Earthquake

e 7.0 Magnitude: 200,000 killed
e State Dept-> DoD MDSU2
e SeaBotix LBV

e I|dentify debris in shipping lanes,
Integrity of port structures, then
manual divers could safely
enter and clear.
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Deeﬁwater Horizon Oil Sﬁill N\
ICARUS

e EXxplosion on drilling rig leads
to massive underwater oil spill =

e BP Oil Company
e Multiple ROVS

- Schilling Ultra Heavy Duty
- Oceaneering Maxximum, Millenium

e Perform inspection and
manipulation

e Collided with and knocked out
collection tube, Collided with
collection cap, 1 ROV lost,
May have been a collision
between ROVS
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Pike River Coal Mine NZ

e EXplosion, 29 miners killed

e Tasman Police District-New
Zealand Defence Force,
Australia Water Company,
MSHA

e Multiple robots
— 2 Unknown IED UGVs
— Australian pipe inspection robot
-  MSHA mine-permissible Wolverine

e NZDF 1 failed due to water, was
restarted then batteries died;
NZDF 2 entered, but second
explosion
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What are we doing in Catalonia? N\
I ICARUS

e High level research and first class production
vehicles in all main areas:

e Underwater robotics (AUV)
Aerial robotics (UAS)
Ground robotics for security (ROV)

[
o
e Participation in key European initiatives.
e Although we miss having a common

strategic agenda that improves our position
In Spain and worldwide.

UNIVERSITAT POLITECNICA
DE CATALUNYA



The Girona 500, a Multipurpose Autonomous Underwater Vehicle

VICOROB: Underwater Vehicles

B More than 15 years expertise

M 6 vehicles designed &
implemented

B ROVs
GARBIROV
URIS

B AUVs
GARBIAYY
ICTINEU
SPARUS - OPERATIVE

GIRONA500




The Girona 500, a Multipurpose Autonomous Underwater Vehicle

Vehicle Description

SVs/ Pressur?

USBL transducer

Flotation blocks

WiFi / GPS
Profiling sonar

"..'.:-";}."-. -
T-shaped pillars :qu—_— — ~Thrusters
Control electronics e
housing ~DVL

T~ Sidescan sonar

Payload area — "% Battery housing

Vehicle specifications

Height:

Width:

Length:

Hull diameter:
Weight in air:
Maximum depth:
Energy:

Endurance:

Propulsion system
configurations:

Tracking:

0.3m
from 140 kg
500 m

2.2 kWh Li-lon
battery cluster

> 8hrs (Dependent
on speed, payload
and propulsion
system
configuration)

from 3 thruster
(3DoF) to 8 thruster
(fully actuated).

emergency
transponder.



The Girona 500, a Multipurpose Autonomous Underwater Vehicle

Mapping Capabllities

SSS 260/300/800 KHz
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The Aerospace Research

& Technology Centre CTAE Unmanned Systems

Taking research further

ClA

AQUILES ROI

LIFT

ICARUS: Integrated Components for Assisted Rescue
and Unmanned Search operations
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The Aerospace Research CTAE in UAV LIFT

& Technology Centre

Taking research further

ClA

LIFT: End-to-end systems of an intelligent, small and
low-cost unmanned aircraft system (UAS) platform.

Design Concepts On-board Software CFD Studies
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The Aerospace Research

& Technology Centre CTAE in SAR: ICARUS FP7-SEC

Taking research further

ClA

Set of integrated components to assist search and rescue teams in
dealing with the difficult and dangerous, but life-saving task of
finding human survivors

COSPAS-SARSAT System Overview

An example of a International Satellite
System for Search and Rescue (No ICARUS)

4
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CLOSE-SEARCH www.close-search-project.eu

The CLOSE-SEARCH project (European
FP7/2007-2013) targets the search component
in Search-And-Rescue missions

...development of a fully-autonomous UAV
...thermal-vision to search lost people
...geo-reference a lost person

and contact with SAR teams

...day-&-night ... adverse weather...

Coordination:

. 5
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Partners: Oln deim\s L
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ECOLE POLYTECHNIQUE '”SEUTCE“WH“C
FEDERALE DE LAUSANNE da Catalunya




CLOSE-SEARCH www.close-search-project.eu

Safety in UAV missions must be ensured from high-level (mission, environment...)
to low-level (electronics, navigation...).

CLOSE-SEARCH implements ultra-safe navigation, based on sensor redundancy,
solution robustness against outliers and confidence bounds for position.

L _sysem | __Eror | Reliability

GPS H<5m
(today) V<10 m .
GPS-EGNOS H~1m
(today) V~3m O
CLOSE- H~1m
SEARCH V~1m
(2012)
Galileo H<1m

(~2014) V<im Q




Technology must support fire fighting “‘\Aﬁ‘
O (cARUS

Real-time fire monitoring

Reduce risk for humans Monitoring during night
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Sky-Eve development platform N\
ICARUS

AP04
Autopilot
Battery Receiver
Computer Mux
Enclosure

RC-Receiver

Enclosure —
:'lmeell::::lt:; / =L = RF Video TX
/4 z
/ S
(\__d_;—-“‘{ -

Thermal Pilot-view
Camera  Camera

Mission Computer
Flight Plan

5 : TR Mission Management

& 08 O

On-board 2 ATX Power  UPS Power
Alternator  Regulation Switeh

Internal Battery SD Storage On-board Router
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Automation key for productivity

[CARUS

| Misalon
¥ Stage
4 Define Define Define Perf \)
Exploration — Optimal N° Scans esr‘ orm Task
Perimeter of Scans / \Parameters/ can Selection
! -
Correlate ||| Retrieve |o{ Compute Re‘rrig;e ) .?_forz &
Hot-Spots ||| Perimeter | | Perimeter Initia rac
l Hot-Spots/ \_Samples
Download Ground Gr'.ognd h
Thermal/Visual/ Perimeter ﬁgi";g:lﬂ (:)
R Review Review  / )
missLoop
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Automation key for productivity N
ICARUS

41.0174332N, 1.1091445E
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aquiles
&9 rahatic ."-'--1-.-I:"- Your life, sur possi
—.

SMOS Radiometers Viobile Robotic Arm
; : 1

8 meters high and 4 degrees of freedom Mobile robotic
Arm. It operates 2 radiometers (300 kg weigh each one)
supporting 100Km/h winds with 1 degree inclination.
Marine aluminium high precision machining.




aquiles
T 1] rahbati '-.',-'-_1~*I!.'~'. Yoot lifie., ¢
—.

aquiles |

o Blebht - s i e TDTCITH
» Platform weight ... 58 kg

o v Fe'r AR POTRTRRRPUURI -
=Armweight ..., 30Kg _
- Max. battery autonomy .......... 2 hours| ‘

+ Rechargetime ........................ 4 hours ! :
+ Radio frequency range.............. 1000m g
= Wight vision ...l 15m
« Max._ liftweightinarm................. 15KgM

= Made in aluminum-magnesium

* SUSPension .......ccccccceeeivaren..... Air- Qil

» Connection of accessories...... “plug & play”

Sl S ———




aquiles
@@® 0bOtic systems ourife. ourpos
[

=110

wlarge ... . . oo 303 EM
s Height oo e 75 CIT
* Platform weight ..o . 110 kg
& AN 0. e s cevaseennsneecnee B
e A TTWETEE L T s R 30 kg
* Max. battery autonomy ... 4 hours
# Rechargetime ... ... &hours
* Radio frequency range.............. .......... 1000m
o Mhight vision oo ceens g e e oz 15m
¢ Max. lift weightinarm....................... 15Kg

] * WMade in aluminum-magnesium
Huge rﬂnge U'f app“catlﬂns sConnection of accessories........... “plug & play”

sTransportable in standard vehicles

‘Copyright © Melulurgis 63-55, 08808 'Hospitalet de Liobregat, Barcelona, Spain, +34 932 234 188 Info@aqullesrabotic com - Wfo Lagal



aquiles

Improved mobility

. Cameras (infrared, PTZ, thermal) according
to customer requirements

* Telemeters (Large/Small distance)
* spotlights

* Telescopic system with camera

) * Accessaries for NBQ systems and sensors
1
|-E:'; i : . Digital video system (4 vwideo signals

e E
simultaneously)
* Bidirectional audio

. Frontal shelf

* Lasers

Cameras

Copyright © Metalurgin 53-55, 08808 I'Hospitalet de Liobregat, Barcekna, Spain, +34 932 234 188 infoaquilesrobolic com - o Legal



Conclusions =\/

e Lots of work to be done.

e Need to push national and international markets:
- We are leading certain areas (e.g. ROVs, small UAS)
-~ Have to generate products to avoid losing the opportunity
— Keep doing R&D
e Complicity of end-users may provide the edge:
— Critical evaluation by those how know the business
— Help designing products that really fit the market

— Increase confidence in the “Catalan DO”
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