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Marine robotics & Unmanned Surface Vehicles:
what’s to expect in the next decades
Massimo Caccia - CNR Institute of marine engineering
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Marine robotics

• 4 segments

• Air

• Surface

• Underwater

• Sea floor
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In the last months… marine robotics in the news

• Public awareness of:

• High technological challenges in underwater environment

• Maturity of sea drone technology : remotely supervised ASVs
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ASVs & AOSNs
• ASVs: pioneer concepts and applications

Bottlenecks

• Lack of rules for ASV operations at sea

• Reliable obstacle detection and COLREGS manoeuvres

No ASVs in this 2020 picture
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21th century research on cooperative marine robotics

Many heterogenous autonomous vehicles working 
cooperatively in the same operational area
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Remotely controlled global fleet of autonomous ships and robots

Challenges

• autonomous robot deployment/recovery

• underwater navigation with low logistics

• OWTT underwater cooperative navigation

• Comms-driven formation control

• autonomous management of tether(s) at sea

Challenges

• autonomous persistent underwater systems

• green robots
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Research: distributed reconfigurable modular robots
Proteus

ROV/AUV/ASSV/USV

SWAMP ASV(s)
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Research: bio-inspired robotics

PERSICO
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Research: underwater manipulation & haptic interfaces
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Marine robotics: innovation & new markets

• Marine robotics for tourism, 
marina and leisure boats

• Marine robotics for 
transitional and internal 
waters, e.g. lagoons
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Marine robotics & Sustainability

Keep the Blue
in the new Green deal

Shipyard/Yachting
Coastal tourism

Harbours & Marinas

Eco-sustainable
exploitation of coastal areas, 

harbours and marinas

Transitional waters
coastal areas, tidal glaciers, 

lagoons, swamps, rivers, 
lakes, harbours and marinas
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Marine robotics & Sustainability

Economic Environmental Social

Industry

Robots from special tools to 
standard devices 

Standard procedures for 
system characterisation: 
dynamics identification, 
manoeuvring parameters 
(e.g. ITTC), quantitative 
performance evaluation 
(GEMs) 

Marine science

Robots from instrument 
carriers to services

New procedures for 
repeatable, accurate, and 
adaptive in time and space 
data and sample collection: 
robots provide detailed 
information on how data are 
collected.

Citizenship

Robots interacting with 
humans in their daily life 

Engagement of citizens in 
the research process 

AI-based methodologies for 
citizens-designed robot control 
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Marine robotics: change of perspective

Industry

Marine science

Citizenship

beneficiaries
end-users co-developers

Multidisciplinarity Interdisciplinarity

Marine robots from tools/instrument carriers to services
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Marine robotics: towards a data-centric vision

Industry

Marine science

Citizenship

Stakeholders

Marine engineering

Marine science

Robotics

Research

Data-centric
Vision

Digital Twin of 
ocean & platforms
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Research, innovation and human teams
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Any questions?


