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ﬁ/ Why used unmanned ?

Traditionally , for DDD missions

Dull
Dirty
Dangerous

i~¢. t— w ">

Big ocean

Deepocean
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Mine Warfare
Hydrographic Surveys
Search & Rescue (SAR
Persistent Surveillance
Environmental Monitoring
Pollution Control
Protecting Installations
Exploration

Oil extraction, Mining,
Underwater cable
Installation/monitoring

What type of missions ?
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UGWV(ground
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Current use of unmanned vehicles

2 Systemscurrently in operational use by the Portuguese
Navy.

- Gavia (Teledyne)
- SeaCon(University of Oporto/ OceanScar

Primary Mission Mine warfare
They are regularly usedi n 0 missianid




Challanges

Alnteroprabiliy and standards
ACommon standards for UxS
ACommon support tools (for operation and development)

AMultivehicle systems
ASwarm and cooperative behaviour

AAutonomy
AEnergy and maintenenace
ABehaviour 8 Safety and Ethics
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HISTORICAL BACKGROUND

Sagres6Sc hoo |l ©

Royal Cosmographer Class
Academia Real dos Guardas-Marinhas (Midshipmen Academy)
Academy in Brazil

Escola Politécnica

Escola Naval

Escola Naval in Alfeite
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http://www.a3es.pt/pt

MISSION
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EscolaNaval is a Military University that transforms cadets into
Naval Officers

A Readyfor Sea
A Academically proficient
A Skillful in command and leadership




GRADUATE STUDIES

Master in Naval
Military Sciences
Line Officers

Naval Engineering
Mechanics
Weapons and Electronics

Marines
Naval Administration

P _
Bachelorin Naval Military
Technology

Mechanics

Weapons and Electronics

Accounting, administration an
secretariat

Hydrography
Others Computer Technology
CFBO Communication
CFCQ CFMCO Marines

Divers
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POSTGRADUATE STUDIES

Ma s t e Maritime History 6 jong S
4t edition 811 students NEESiAne
Master in _Mllltary History 0o % @0 & %/-
1St ed|t|0n 6 8 StUdentS mmn EEH%%SJEME Universidade da Madeira '

Master in " Hyperbaric and Underwater Medicineo % ;’%
2nd edition §10 students || NP
Master in olnformation Security and Cyberspace Lawo
2nd edition 010 students 0 Master Approved g
oo peowerro [ (111 EESEHR

Ma s t e Hydrognaphic Engineeringo
1st edition 08 students EOLVENNA (.

@ hidrografico
S marinha-«potugal
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POSTGRADUATESTUDIES PLANNED
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Masteri n 0 Or gani z at-iLemale r Behh

Doctorate 4G ns poeHdisaloirzyed 1 i M- pume St O

DELETR
UNIVERSIDADE
DELISBOA
Master in "NavigationandSat el | i t e Posi nNi ng 0
Doctorate i n o Navi gati ono \ hidrografico
Masterino Met eor ol ogy and Phy shdiwemsa | Gc€anogr a|
Master in "Management and Maritime Areas" @

Instituto Superior
de Economia e Gestao

Masteri n 0 Mai nt enanade Management

Masteri n o Mar i ti me Aut hor e
Masteri n o©0OaSheda Har bor Lawod

Universidade de Lisboa

Postgraduationi n o Und &rwatee®rd ogy @ﬁm [—CSH

DELETR FACULDADE DE CIENCIAS
UNIVERSIDADE SOCIAIS E HUMANAS
UE L‘SBB“‘ < UNIVERSIDADE NOVA DE LISBOA

Master I n oMaritime BUSI nmness>=©O
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MILITARY & NAVAL TRAINING

Sea Training
Military Training
Leadership
Admission / Selection
Field Exercises
River rafting
Tutoring
And, in every opportunity
Close Order Drill

Physical Training
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Seamanship Classes

3 hours/week
Simulator Navigation

FSHS
Onboard Summer Training

Every academic year
Weekend Cruises

3 to 4 per year per student
Sailing Cruises

Easter and Summer
Traineeship

10t semester

SEA TRAINING

21



SEA TRAINING SAILS & LINE SHIPS

- Bérrio
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INTERNATIONALIZATION
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\~ Eurppean Naval Agademies
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Conhecimento y Aventura &
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Universidade Itinerante do Mar

ENTERIUAR
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Research and Development
In the Portuguese Navy

Maringg

Hydrographic Institute r
Official state laboratory . ;s
. _ | serving both the Navy and other government bodies, ‘ hIE'I'DQI'GfIE-U

miafinhcs sortugs
| t mission includes R&D in

Oceanography, Hydrography, Navigation, Nautical Cartography,
Maritime Geology, and Maritime Chemistry and Pollution

~ CINAV

D ol | R&D in all other areas with interest to the Navy @
% | R&D coordination amonst Navy services and units W
R&D in all areas relevant fo the Naval Academy

Including cooperation with the Hydrographic Institute
ini t aye;a of expertise

Centro de
Investigagdo Naval




CINAV

o3

M
Marinha
CINAV i PRT NAVY Research Center

A Created in 2010
A Located at the Portuguese Naval Academy

Mission
R&D in areas of interest to the Navy

Promote and support R&D at the Naval Academy
A R&D activities of faculty and cadets
A MSc thesis of cadets and Navy Officers
A Laboratorial support
Coordinate and supervise R&D activities throughout the Navy
In all areas not coordinated by the Hydrographic Institute
A Research projects developed —
by navy units and services
A Support R&D needs of the Navy




7/ Research Lines

1N ' SignalProcessing

Hyperbaric Underwater

Medicine, Acoustics
PhysicalCondition Communications
(32) ©)

s
g.Main,tgnfnmgngné ' Mobile Robotics

. Condition Based autonomous
Maintenance, : vehicles

Vibration Analysis 45 Projects Underwater

(6) 25 full members (PhD) surface aerial

108 associate e (21)

8 ! members
Maritime History Maritime Strategy

Age of Discoveries and

Expansion, Navigation DECISIonSuppOI‘tS‘ > __-‘,_." ‘ Geopolitics,

History, Underwater Vieirie Suetlen aI Straéegeyafrcl)sr the
Archeology Awareness,Harbour
(13) (12)

protection, GISBusiness
Intelligence and
management, Al in Naval

Architecture , -
ANoinnt egr atedo Research areas (16) ‘ - Tt

Meteorology, Energetic Materials and explosives, e
Communication Systems, Leadership and orgamzatlonaLBe'h e . e
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Research model within CINAV
User+Research+Industry= Success!
(with external funding)

oa USER | o
‘ OperationalUnits FundingOrganizations

PlanningandProcurement A NationalScience
" Fondation(FCT)

@
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CINAVCoordinates
Professordrom the Academy
Studentesfrom the Academy
Officersin PostGradStudies
Officersfrom the fleet
Officersfrom Tech Bodies

‘,A EuropearResearch
““““ Funds(REA)

v A EUStucturalFunds
(QREN, PT2020)

...... EU Regiondtunds
(Interreg)

¢"
-

.
.
.
.
.
.
.
*
.

Ministry of Defense
Funds(national+EDA

RESEARCH
NavalAcademy

TechnicaBerviceof the Navy
CivilianUniversities& others

INDUSTRY
Commercial Companies
Technology transfer center
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Cooperation R&Dwith other entities

Why ?
| t @@ of our mission: Partners in development 0
We are a small center in a small Navy with Big Responsibilities

How ?
Joint research projects
National
International (H2020, EDA)

Naval Exercices for R&D
Field tests and demonstrations
REPexercises with FEUP
REXexercises open to various partners

Thesis co-supervision

37



X,
|53

o'3

_M_arinllg

REPEXxercises

Rapid Environmental Picture (or Recognized Environmental Picture)

Annual exercise for Concept Development and Experimentation , and
technology testing and data gathering

Since 2010 with the University of Porto w ol _ J— ,,
Cooperation with CMRE, MBARI, etc. TR B e e e T )
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Robotics Exercise

Anual since 2013

More experimental and open than REP
Support for R&D projects of CINAV

Strong interaction between the Operational
Comunity and Researchers and Industry

REXEXxercise
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