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What is OOI?
THE  VISION

To launch an era of scientific discovery across and within the ocean 
basins, utilizing widely accessible, scalable, interactive telepresence
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Why do we need OOI?

Oceanography since it began has been an expeditionary science.  OOI will allow humanity to 
interact with the ocean 24:7 365.  
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OOI will enable researchers to:
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OOI will enable researchers to:

~20 
feet
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OOI will enable researchers to:
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OOI will enable researchers to:
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OOI will enable researchers to:

Data Ensembles of Numerical Models
Model 1 Model 2

Model 3 Model 4
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OOI will enable researchers to:
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OOI is already engaging the community during construction and enabling cool science

NWS WFOs 
Std Radar Sites 

Mesonet Stations 
LR HF Radar Sites 

Glider AUV Tracks 
USCG SLDMB Tracks 
NDBC Offshore Platforms 

CODAR Daily Average  
 Currents 

MARCOOS 

NOAA Integrated Ocean Observing System (IOOS)

Participating Institutions: Rutgers, MIT, Scripps, Wood Hole, NRL, U 
Mass, U Maryland, JPL, WHOI, Cal Poly, U Del, Stevens, OSU, USGS, 

NOAA, NURC, NWS
(~125 scientists & engineers)
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• Objective: To provide a real 

oceanographic test bed in which 

the designed CI technologies will 

support field operations of ships 

and mobile platforms, aggregate 

data from fixed platforms, shore-

based radars, and satellites and 

offer these data streams to data 

assimilative forecast models. 

• Goal: To use multi-model forecasts 

to guide glider deployment and 

coordinate satellite observing. 

SatellitesHF Radar 3D Now-
& Forecasts

Robots

The OOI Observing System Experiment (OSE) 
Nov 2 to Nov 13 2009
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The OOI Observing System Experiment (OSE) 
Nov 2 to Nov 13 2009

Science Community Workshop 1 5 

Observatory (simulated) data 

Virtual Ocean 

Design, Testing and Deploy 

Models 

Data Assimilation 

Data 

Analysis 

Science Questions & Drivers 

~100 m 

~3 km 

Sensor & 

Platform 

Data Synthesis: Nowcast & Data Impact 

Idea of Test
(May 2009)

Virtual  Test
(Sep 2009)

Wet  Test
(Nov 2009)
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The OOI Observing System Experiment (OSE) 
Nov 2 to Nov 13 2009

Scientists were distributed throughout the country & interacted in real-time

Community Blog
Data Portal
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The OOI Observing System Experiment (OSE) 
Nov 2 to Nov 13 2009

Exciting the Next Generation: Data live to undergraduates and students helped deploy the tools
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The OOI Observing System Experiment (OSE) 
Nov 2 to Nov 13 2009

Documenting the efforts: Scripps document the efforts with Rutgers English Students
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The OOI Observing System Experiment (OSE) 
Nov 2 to Nov 13 2009

Weather Forecasts
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The OOI Observing System Experiment (OSE) 

5 different 
satellite 
sensors
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The OOI Observing System Experiment (OSE) 

Model A Model B 

Model C 
Model D 

5 ocean numerical 
models run in 
forecast mode:

2 versions of ROMS
2 versions of HOPs
1 version of POM
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The OOI Observing System Experiment (OSE) 
Nov 2 to Nov 13 2009

Ensemble 

Model 

SST Obs. 

Scientists could compare observations (single platform or means) with models (individual or means)
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The OOI Observing System Experiment (OSE) 
Nov 2 to Nov 13 2009

The same for in situ measurements 

Science Community Workshop 1 13 

Model A Model B Model C Model D 
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The OOI Observing System Experiment (OSE) 
Nov 2 to Nov 13 2009

Discussion during experiment develops new tools during the experiment

Equal Weighting Objective Weighting 
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The OOI Observing System Experiment (OSE) 
Nov 2 to Nov 13 2009

Observation model comparisons spurred discussion on tools for synthesis

HF Radar Obs Ensemble Model 
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The OOI Observing System Experiment (OSE) 
Nov 2 to Nov 13 2009

Ensemble mean
model

Variance in u velocity 
component

Variance in v velocity 
component
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The OOI Observing System Experiment (OSE) 
Nov 2 to Nov 13 2009

• Known constraints (slow 
0.5 knot, Battery, shipping 
lanes) 

• Uncertain constraints (time-
varying 3D currents) 

• Operate autonomously & 
re-plan daily 

• From A to B in the 
shortest time 

• Follow a time-varying 
feature (shelf-slope 
salinity intrusion) 
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The OOI Observing System Experiment (OSE) 

Scientific 
community

Marine
operators
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The OOI Observing System Experiment (OSE) 
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The OOI Observing System Experiment (OSE) 

Distributed decision 
making 

using live web 
service tools
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The OOI Observing System Experiment (OSE) 
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The OOI Observing System Experiment (OSE) 

Increase model resolution Reduce forecast error 

How well did we do?
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The OOI Observing System Experiment (OSE) 
Nov 2 to Nov 13 2009

Science Community Workshop 1 25 

Op-Box determined by ASPEN 

• MOOS-IvP autonomy on-board 

  each IVER AUV 
• Real-Time communication 

  between AUVs and shore using 
  acoustic modems 

• Environmental sampling using 

  CTD 

Arabella track 

Hammerhead track 

Hammerhead 

MIT/NUWC 

Remus 

Rutgers 

Greatwhite 

Cal. Poly 

  High resolution 
underwater planning  

  Smart robots

   Distributed 
control
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The OOI Observing System Experiment (OSE) 

Science Community Workshop 1 26 

Science 

Agents 

Science Event Manager 

Processes alerts and 

Prioritizes response observations 

ASPEN 

Schedules observations on EO-1 

EO-1 Flight Dynamics 

Tracks, orbit, overflights,  

momentum management 

Science 

Alerts 

Observation 

Requests 

Updates to 

onboard plan 

Science 

Campaigns 

Scientists 

Hyperion 

on EO-1  
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The OOI Observing System Experiment (OSE) 
Nov 2 to Nov 13 2009

Hyperion on EO-1
7.5 km by 100 km 
(30 m resolution)
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The OOI Observing System Experiment (OSE) 
Nov 2 to Nov 13 2009

Technical Accomplishments
A closed machine to 

machine adaptive sensor net
spanning satellites to underwater 

robots

Observation network coupled to 
ensemble ocean model systems

Improved science and observatory 
decision making

Science Accomplishments

Special issue of Continental Shelf Research in 
which 4 publications utilize the OOI OSE data. 

OOI OSE data central to two PhD theses (one 
biologist and one physicist)

OOI OSE data utilized in special issue of 
Marine technological Society special issue 

(Nov 2010) and highlighted in EOS (Sep 2010)
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Thank you for time


