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Where will we see it?

 Platforms

 Sensors

 Information/Informatics

 “Seemingly disparate” technologies

 Citizen Science – Hybrid vigor

 The New Blue Economy



Platforms

• Unmanned vehicles 
• Sampling strategies

• Swarming technology

• Power systems

• Nav systems

• Vessels of Opportunity

• Micro/Nano/Pico Satellites



•$7M Global Competition

•$1M NOAA Bonus Prize

•Air/Shore launched AUV to 

competition area (2000-4000m)

• Hi-res bathy map

• Imagery of targets

• ID archaeological, biological or 

geo features
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Sensors

 New parameters

 Ocean DNA

 New techniques

 Expendable/degradable

 Biomimetics





Information/Informatics

 Data

○ Big data

 Processing

○ Compressive Sensing

○ Quantum Computing



 Machine learning of neural representations 

of suicide and emotion concepts identifies 

suicidal youth
Marcel Adam Just, Lisa Pan, Vladimir L. Cherkassky, Dana L. McMakin, Christine Cha, 

Matthew K. Nock & David Brent

Nature Human Behaviour (2017)

doi:10.1038/s41562-017-0234-y

This study used machine-learning algorithms (Gaussian Naive 

Bayes) to identify such individuals (17 suicidal ideators versus 17 

controls) with high (91%) accuracy, based on their altered 

functional magnetic resonance imaging neural signatures of 

death-related and life-related concepts. The most discriminating 

concepts were ‘death’, ‘cruelty’, ‘trouble’, ‘carefree’, ‘good’ and 

‘praise’.

Big Data



Watson, come quick, we need you!



Climate Change

Resource Management

Hazard Mitigation

New Blue Economy





Compressive Sensing

 … a signal processing technique for 

efficiently acquiring and reconstructing a 

signal, by finding solutions to 

underdetermined linear systems.

 Sparse data

 Incoherent data



“Mowing the lawn”







Quantum computing

 Quantum computers aren't limited to two 
states; they encode information as 
quantum bits, or qubits, which can exist in 
superposition. Qubits represent atoms, 
ions, photons or electrons and their 
respective control devices that are working 
together to act as computer memory and a 
processor. Because a quantum computer 
can contain these multiple states 
simultaneously, it has the potential to be 
millions of times more powerful than 
today's most powerful supercomputers.



Quantum computing



“Seemingly disparate” technologies

 Materials

 Biomedicine

 AI



Citizen science

 Boyan Slat

 James Cameron

 Nainoa Thompson



A vision of the future

THE NEW BLUE ECONOMY

END 

USERS

observations value-added

products

emergency managers,

developers, city planners,

private sector

INTERMEDIARIESPROVIDERS



THE MARKET

IS GLOBAL

Service-based

Information-dependent

Prediction-critical



WHAT’S NEEDED?

MARKET & 

RISK ANALYSIS

OBSERVATIONS & 

TOOLS

CAPITAL

INVESTMENT



CASE STUDY MARKET 

OPPORTUNITY

PRODUCT

DEEPWATER HORIZON • Regulatory compliance

• Response/Restoration 

service & support

High-resolution, 

archived, & real-time

OBSERVATIONAL 

DATA in KML formats

PORTLAND GRAIN 

SHIPPING

Commodity-specific load-

out & transit intelligence

Short-term,  COUPLED 

MODELS (ocean, river, 

hydrological)

SUPERSTORM SANDY Natural infrastructure 

architecture

Site-specific 

ECOSYSTEM 

SERVICES 

VALUATION

HARMFUL ALGAL

BLOOM FORECASTS

Derivatives for public 

health, tourism, seafood 

safety, etc.

Coupled ecological & 

behavioral forecasts

NUISANCE FLOODING Resilience planning & 

guidance

•Down-scaled sea level 

rise projections

•Risk translation





Emerging Opportunities and 

Challenges in Ocean Technology

 Important “Take-Away” Messages:

 We ARE:

○ Creative

○ Intelligent

○ Curious

○ Insular

○ Enterprising (too much?)

 We are NOT:

○ Idea-limited

○ Resource-limited



Thank you!

www.strongmar.eu

RICK SPINRAD//  rick.spinrad54@gmail.com

The STRONGMAR project is funded by the European Commission under the H2020 EU 
Framework Programme for Research and Innovation (H2020-TWINN-2015, 692427).



Backup slides



What’s needed for innovation to be meaningful?

 Requirements

 Resources and financial commitments 

for such (up front and sustained … risk 

tolerance)

 Processes:

 Integrated project management

 “Rules” – e.g. T&E procedures



What can go wrong?

 Unmatched expectations

 No dedicated resources/leadership to 

the “transition”

 Unclear roadmap

 Off ramps

 Exit strategies

 Decision points



Renewable Energy



Compressive sensing


