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Global ocean observing system
In situ operabona platiorms monitored by OceanOPS

GLoss

B Ocean reference stations - OceanSITES @ Radiosondes - SOT/ASAP

Animal borne sensors

Fixad systems

Polar buoys - DECP

Mobile systems
®  Core floats - Argo

B 53 level gauges

Repeat hydrography - GO-5HIP
eXpendable BathyThermographs

Manned weather stabons - SOT/VOS @ﬁmmsm-mm

High Frequency radars
Tsunameters - DALY Ship based measursments
B Moored buoys - DBCP *  Automated weather stations - SOT/VOS

®  Underwater gliders - OceanGliders ®  O#fshore platiorms - DBCP
Drifting buoys - DBCP

® Deep foats - Argo
®  mageochemistry floats - Argo
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What exactly is an
~Uncrewed Surface
Vehicle?




US\ttech SoAiIn briefX

S
1 1898, Nikola Tesla built a remote control boat an
‘splayed it in Madison Square Garden. The crov
wught that he was controlling it with his mind
2 trained monkey was inside. When Teslm
~tion of the crowd, he decided to tri-
“aving that they could control

e ehouting comman~’

1898

2022



Country Year USV Name Research Purpose & Major Achievements
1993 ARTEMIS (Vaneck et al., 1996) 1) Systems test; 2) Bathymetry sampling
1996 ACES (Manley, 1997) 1) Oceanographic data collection
1998 SCOUT (Goudey et al., 1998) 1) Cooperative control; 2) Testbed
19905  Roboski (Bremer et al., 2007) 1) Surveillance; 2) Target drones
19905  Owls USVs (Motwani, 2012) 1) Harbor and ship security
2000 AutoCat (Manley et al., 2000) 1) Survey of shipwreck
2001 Spartan Scout (Motwani, 2012) 1) Port surveillance: 2) Force protection
USA 2003 USSV-HTF (Motwani, 2012) 1) Towing various sensors and effectors
2005 WASP (Mahacek, 2005) 1) Stability test; 2) Bathymetric mapping
2005 Seadoo Challenger 2000 (Ebken et al., 2005) 1) Collision avoidance: 2) Autonomous recovery
2005  HUSCy (Curcio et al., 2005) 1) Hydrographic survey
2008 Wave Glider (Bingham et al., 2012) 1) Data collection
2008  Nereus (Beck et al., 2009) 1) Stability test; 2) Bathymetric mapping
2009 SeaWASP (Furfaro et al., 2000) 1) Environmental monitoring; 2) Testbed
2010 Piranha (Yang et al., 2011) 1) Reconnaissance
2011 MUSCL (Bertram, 2008) 1) Surveillance and reconnaissance
19905 MIMIR (Roberts & Sutton, 2006) 1) Shallow water search and survey
2000s  C-series USVs (Anonymous, 2014a) 1) Assets security; 2) Environmental monitoring; 3) Mining
20005  FENRIR (Roberts & Sutton, 2006) 1) Relay between UUV and control center
UK 2000s  Sentry (Murray, 2008) 1) Harbor and shore survey and protection
2003  SWIMS (Roberts & Sutton, 2006) 1) Mine sweeping
2003  SeaFox (Yakimenko & Kragelund, 2011) 1) Maritime security operations
2004 Springer (Naeem et al., 2008b) 1) Environment monitoring; 2) Test platform
2008 Blackfish (Sonnenburg, 2012) 1) Harbor protection and patrol
1983 DOLPHIN (Curcio et al., 2005) 1) Bathy metric mapping
Canada 20005  Barracuda (Bertram, 2008) 1) As sea-surface target system
2000s  Hammerhead (Bertram, 2008) 1) Simulating a multi-vehicle swarm threat
2004  SESAMO (Caccia et al., 2005) 1) Environmental sampling
Ttal 2005  Charlie (Caccia et al., 2007) 1) Environmental sampling and survey
¥ 2007  ALANIS (Bibuli et al., 2012) 1) Environmental sampling and survey
2008 U-Ranger (Motwani, 2012) 1) Mine sweeping: 2) Harbor protection
2000 CARAVELA (Pascoal et al., 2006) 1) Oceanographic sampling: 2) Testbed
2004  DELFIM (Alves et al., 2006) and DELFIMX 1) Oceanographic sampling: 2) Communication with UUVs
Portugal (Gomes et al., 2006)
2006 ROAZ 1 & I (Martins et al., 2007a) 1) Search and rescue
2006 Swordfish (Ferreira et al., 2007) 1) Environmental survey
2008 Kaasbell (Breivik et al., 2008) 1) Navigation and control systems test
Norway 2008  Viknes (Breivik, 2010) 1) Multi-purpose system tests
20005  Mariner (Breivik, 2010) 1) Environmental surveillance and sampling
2003 Protector (Breivik et al., 2008) 1) Reconnaissance; 2) Counter-mine
Israel 2005 Seastar (Yang et al., 2011) 1) Port, coastal survey; 2) Reconnaissance
2005  Stingray (Bertram, 2008) 1) Homeland security and coastguard
2007  Silver Marlin (Bertram, 2008) 1) Surveillance and reconnaissance
Germany 1998  MESSIN (Majohr & Buch, 2006) 1) Water ecological study
2005 Basil (Bertram, 2008) 1) Offshore pipelines survey
France 2005 MiniVAMP (Bertram, 2008) 1) Remote survey of offshore pipelines
2007 Inspector (Yang et al., 2011) 1) Surveillance and reconnaissance
Sweden 2002 Piraya (Yang et al., 2011) 1) Cooperative control
Singapore 2010 Venus (Bertram, 2008) 1) Multi-tasks test
China 2008  Tianxiang One (Yan et al., 2010) 1) Meteorological survey
2010 USV-ZhengHe (Yang et al., 2011) 1) Inshore marine data collection
Ja 2000 Kan-Chan (Desa et al., 2007) 1) Study of global warming
pan 2004 UMV series (Bertram, 2008) 1) Ocean and atmosphere exploration LIU et a|
India 2006 ROSS (Desa et al., 2007) 1) Oceanographic sampling

. 2016



A Propulsion mainly based on
electricalthrusters

A Shortmédium range endurance = . _J‘ —
(hourddayg for missions near (B 7
shoreareas g e
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X USVdevelopment concept quite
closeto autonomousships?



Als USWtechnologyalsopavingthe
way somehow for Autonomous
Maritime Navigationstrategy?

AShould USV and Autonomous
Shipsdevelopmentstrategieswork
under a closer and synergetic
manner in some fields in order to
strengthMAS3mplementation?
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Timeline for autonomous ships
2017 2020 2023 2025

ABOUT IMO MEDIA CENTRE OUR WORK PUBLICATIONS KNOWLEDGE CENTRE

Remote Fully remote controlled vessel (manned) Gradual increase of Autonomous ship
monitoring -~ unmanned with special approval autonomous control traffic commercial
2
- . . Test areas National pilots Several piots giobally Full scale testing / validation
25 May 2021 g ——
1 Domestic authority Class/IMO reg. in
o utono mous — —_— approval / certificate place
International Design req for Satellite becomes cheaper Strongly decreased
collaboration power and propulsion systems data communication

Developed data transfer Mobility as a service
Autonomous automobde tech eg. 5G (limited to
commercial fernes/ports) “Industry standards in place” Infrastructure

ships: regulatory
scoping exercise
completed

[ Ethical issues >

[ Development of cyber security >

l Projects, IPR, competences, education

National, IMO and global legislation development

ACTIVE OBSTACLE AVOIDANCE TO
MAINTAIN TRAFFIC SEPARATION

ALERT

COURTESY OF

SEA MACHINES ROBOTICS




Propulsionbased on oceanenergy sources(mainly waves wind) and sunlight Highly capablesto increase
persistentpresencein the oceanin a more sustainableand efficient routine-mode operation. Longrange
(weekgmonths) missiondan both coastaland openoceanareas
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