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Background of the Proposed Concept

* The Objective: Combine groundbreaking technologies to
develop easily-deployed, unmanned acoustic sensing platforms
that can autonomously provide maritime surveillance in support
of the Navy’s Intelligent Autonomous Systems (IAS) Strategy

* The Approach: Work collaboratively with industry and research
partners to integrate novel technologies into a state-of-the-art
solution that provides operators intelligent information about
the maritime environment, enabling more timely, informed, and
precise decision making.

* The Support: NPS Consortium for Robotics and Unmanned
Systems in Education and Research (CRUSER)




The Basic Idea
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Presenter Notes
Presentation Notes
money is only one of the many challenges we are facing, we also need technology innovation to solve this very challenging problem

Even someone writes a check of $5B tomorrow, we simply cannot find enough ships that can go around the globe.   I can count the number of ships available to our community with my hands and maybe plus my toes.   It is extremely costly to change battery at sea.  The battery may only cost a few thousands $, but the ship costs 10x or  $50,000 per day.

We have seen a robotic revolution around us recently, now we can throw a sensor into the ocean, and they are completely disposable; However, these ocean robots are not as simple and cheap as plastic, so it is extremely costly to leave expensive sensors behind simply because the battery runs out, furthermore leaving toxic batteries behind in the ocean are not scalable and certainly not sustainable
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Presenter Notes
Presentation Notes
Seatrec solves this problem by an innovative technology to harvest energy from the ocean.

Ocean is the largest heat reservoir on our planet, warm at the surface and cold at depth, Seatrec has found a clever way to convert this relatively small temperature difference into electricity, by using phase change materials, like the wax used by your candle, the solid materials will be melted into liquid as it is warmed up, in this case, by coming to the surface with warm waters, these robots needs to come to the surface anyway for satellite communication, when these materials melt, they expand their volume and creates a kinetic energy, turn a turbine and generate electricity and charge a battery.   

We have a strong IP portfolio, by exclusively licensing two patents from Caltech, I was a co-inventor on these two patents, after my Ph.D. from Princeton, I worked at NASA Jet Propulsion Laboratory for over 20 years, so I was a rocket scientist, developed the core technology, after Seatrec spinoff from Caltech, we continue to improve the technology with a new patent granted to Seatrec in 2019.    
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Real-time listening and event
detection
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Proven technology
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Modes of Operation

* Passive listening mode at optimal depth based on

environmental conditions

* Energy harvesting mode using ocean thermal
gradients to extract unlimited energy from the ocean

e Communications mode to re

vort distilled information

to home base where information from other
platforms is consolidated into a coherent picture



Initial 24h Wet-Test with Live Recording
17-18 Aug 2023



Spectrum level (dB re 1 u Pa® Hz™")
17-18 August 2023
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Acoustic modeling (NSPE) at 28 Hz
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Some Questions to Address

* How much time in each mode is needed to meet mission
requirements?

 What is an appropriate power budget for each mode?

* How do we optimize the listening capability based on the ocean
environment?

* Scalability - how many units are needed to form a wide-area
network?

* Where next? Do we want to add greater mobility? Are more sensors
needed? Can we improve acoustic sensing?



Some Questions for me?

Contact info:

* Email: jejoseph@nps.edu

*Tel: 831-656-7994

* NPS Oceanography Dept
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