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CODAR	  Network	   Glider	  Fleet	  Satellite	  Data	  Acquisi9on	  Sta9ons	   3-‐D	  Forecasts	  
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http://ioos.gov 
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RESEARCH PROCESSES

CURRENT STATUS DRAFT PROJECT PLAN

EDUCATION COMPONENT

1. Theoretical Basis
2. Hypothesis tested/questions answered
3. Data Needed to answer Qs
4. Data Collection Methods
5. Immersion of Researchers at end user site
6. Analytical Approaches

* Number and types of students funded
* Level (undergraduate, masters, PhD)
* Internships: where for how long
* Post graduation work (where, link to E2E project)
* Evaluation – student, teacher, and end user

Types of Research Results to date 
(where is it now, where does it need to go?)
* Papers
* Patents
* Software Products

Expected / Potential Types of Research Results 
(Companies want to be involved in process early)

* Papers * Patents
* Technology * Copyrights

Technology Development

End Use - So What?
* Horizon Scan – does it already exist? 

What are similar products?
* Potential Applications
* Definite End Users – customers
* Market Assessment
* Potential Transition Partners
* Potential End Users  - customers

Project Team
* Individual (including transition people)
* Role
* Organization Represented
* Discipline or Specialty

Initial Funding 
Arrangements

* Students * Travel
* Faculty * $
* Equipment

Baseline Measures
* End users’ performance-based 

(e.g., weapons or drugs intercepted)
* Reduced security risk and vulnerabilities 

(e.g., improved readiness, red-team scores)
* Losses Avoided 

(property, lives, income)
* Benefits 
(traveler satisfaction, reduced wait times)

* Efficiency 
(reduced labor hours for same outcome, increased worker productivity)

* Qualitative measures

Effectiveness Measures 
(e.g., technology-driven changes and as result of 

implementing research)
* End users’ performance 
(e.g., weapons or drugs intercepted)

* Reduced security risk and vulnerabilities 
(e.g., improved readiness, red-team scores)

* Losses Avoided (property, lives, income)
* Benefits (traveler satisfaction, reduced wait times)
* Efficiency 
(reduced labor hours for same outcome, increased worker productivity)

* Qualitative measures

TOPIC SELECTION:

DHS Research Priorities 
and Solicitation

IDEA
Description of idea, theory, 

innovation
and value  to HSE end users

Page 1 of 2

User Engagement and Transitions 

E2E:  
Engage to Excel 
End to End 
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Hand off: 
When does university 

turn it over to someone 
else?

MARKET 
ASSESSMENT(S)

* Plans * How?
* Who? * When started & completed?

* Who pays?
* Extent of Market

FUNDING FOR 
TRANSITION

TRANSITION TO DHS/
FEDERAL AGENCY

TRANSITION TO PRIVATE 
SECTOR

TRANSITION TO FIRST 
RESPONDERS

* Understanding Acquisition             
Process

* Incorporating into Acquisition 
Planning

* Analysis of Technology’s effect 
on component ops

* Licensing
* Commercialization /checklist filled out
* Liability * Safety Act

TESTING & EVALUATION 
PLAN

* How?
* Who?
* Validation Process

INTELLECTUAL PROPERTY 
CONSIDERATIONS

* Federal Govt * University
* Investigator * COE
* Safety Act

DOCUMENTATION, OPERATIONS 
& MAINTENANCE, UPDATES

* Plan
* Institutional arrangements (e.g.,      
university, new company, 501 (c) (3)

Legal Issues and 
Attorney Engagement

CASE STUDY & POST-PROJECT 
EVALUATION

* Issues * What to Avoid
* Successes * What to Replicate 
* Lesson Learned

Legal Issues and 
Attorney Engagement

* Federal Agency – How much & for how long?
* FEMA / UASI Grants
* Private Sector

Page 2 of 2

User Engagement and Transitions 
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The Center for Secure and Resilient 
Maritime Commerce (CSR) 

Maritime Domain Awareness 
 
Approach –  
  Multi Use Technologies 
  Demonstrate Nested Vessel Detection  
  Global > Approaches > Port 
 
University of Miami –  
  Global Satellite Coverage, 
  Visible & Microwave 
 
Rutgers, UPRM, UAF –   
  Over-the-Horizon Compact  
  High Frequency Radar Networks 
 
Stevens Institute of Technology – 
  Local High-Resolution Optics &  
  Shallow Underwater Acoustics 

DHS Center of Excellence for Port Security 
11 Institutions – Maritime Domain Awareness & Resiliency 
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The Center for Secure and Resilient 
Maritime Commerce (CSR) 

Rutgers University – CODAR Ocean Sensors 
Academic – Industry Partnership since 1998 

CSR’s HF Radar Mission: 
 
1.  Develop & Verify the HF Radar Multi-Use 

Capability for Current Mapping & Vessel 
Tracking. 

2.  Transition these Capabilities to Operational 
Use for Search And Rescue (SAR) and 
Maritime Domain Awareness (MDA). 

3.  Educate the Workforce Required to Operate 
these National Systems. 
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The Center for Secure and Resilient 
Maritime Commerce (CSR) 

HF Radar Team 
Rutgers University - 
  Scott Glenn, Josh Kohut, Hugh Roarty, 
  Mike Crowley, John Kerfoot, Ethan 
  Handel,  Mike Smith, Colin Evans 
CODAR Ocean Sensors - 
  Don Barrick, Pete Lilleboe, Chad Whelan 
  Belinda Lipa, Bill Rector, Jimmy Isaacson 
University or Puerto Rico – Mayaguez 
  Jorge Corredor, Julio Morell,  Miguel Canals 
Applied Mathematics, Inc - 
  Bill Browning 
University of Alaska – Fairbanks 
  Tom Weingarter, Hank Statscewich 
Ocean Power Technologies – 
   Debbie Montagna, Bruce Downie 
Naval Research Laboratory 
   Michael Lovellette, Dan Newton 
Norwegian Defence Research Establishment (FFI) 
   Terje Johnsen, Walther Asen 
CODARNor 
   Anton Kjelaas 
 
 

Rutgers University – CODAR Ocean Sensors 
Academic – Industry Partnership since 1998 

ONR - 2004 

27 Researchers @ 9 Institutions 
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CODAR	  Compact	  HF	  Radar	  Antennas	  	  

25 MHz 13 MHz 5 MHz 

Combined Transmitter & Receiver Separate Transmitter & Receiver 
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Standard	  CODAR	  Shore	  Site:	  	  
Shed,	  Enclosure,	  Tx/Rx,	  Comms,	  Power,	  GPS,	  AIS	  	  

Enclosure Shed 

monitor 

A.C. unit 

transmitter 

computer 
& external 
hard drive 

UPS 
system 

receiver 

Two lines of 
Communication 

Lightning Protection 
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HF	  Radar	  Bista9c	  TransmiVers	  –	  
Extending	  Range	  &	  Number	  of	  Look	  Angles	  

On Buoys                      On Ships                     On Shore 
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OUP E2E Engage to Excel Transition Pathway  

1. Topic Selection 
 DHS Solicitation – COE for Maritime Security – MDA Component 

 
2. Idea 

 3 Scales – Global, Approaches, Port 
 3 Technologies – Satellites, HF Radar, Acoustics 

 
3. Research Component – HF Radar 

 Multi-Use (currents and vessels) 
 Multi-static Network (monostatic + bistatic) 
 3 Steps for Currents (radial data > total vector maps > current products) 
 3 Steps for Vessels (detections > association > track fitting) 

 
4. Education Component 

 Summer Research Institute 
 Team Projects with Grand Challenges 

RESEARCH PROCESSES

CURRENT STATUS DRAFT PROJECT PLAN

EDUCATION COMPONENT

1. Theoretical Basis
2. Hypothesis tested/questions answered
3. Data Needed to answer Qs
4. Data Collection Methods
5. Immersion of Researchers at end user site
6. Analytical Approaches

* Number and types of students funded
* Level (undergraduate, masters, PhD)
* Internships: where for how long
* Post graduation work (where, link to E2E project)
* Evaluation – student, teacher, and end user

Types of Research Results to date 
(where is it now, where does it need to go?)
* Papers
* Patents
* Software Products

Expected / Potential Types of Research Results 
(Companies want to be involved in process early)

* Papers * Patents
* Technology * Copyrights

Technology Development

End Use - So What?
* Horizon Scan – does it already exist? 

What are similar products?
* Potential Applications
* Definite End Users – customers
* Market Assessment
* Potential Transition Partners
* Potential End Users  - customers

Project Team
* Individual (including transition people)
* Role
* Organization Represented
* Discipline or Specialty

Initial Funding 
Arrangements

* Students * Travel
* Faculty * $
* Equipment

Baseline Measures
* End users’ performance-based 

(e.g., weapons or drugs intercepted)
* Reduced security risk and vulnerabilities 

(e.g., improved readiness, red-team scores)
* Losses Avoided 

(property, lives, income)
* Benefits 
(traveler satisfaction, reduced wait times)

* Efficiency 
(reduced labor hours for same outcome, increased worker productivity)

* Qualitative measures

Effectiveness Measures 
(e.g., technology-driven changes and as result of 

implementing research)
* End users’ performance 
(e.g., weapons or drugs intercepted)

* Reduced security risk and vulnerabilities 
(e.g., improved readiness, red-team scores)

* Losses Avoided (property, lives, income)
* Benefits (traveler satisfaction, reduced wait times)
* Efficiency 
(reduced labor hours for same outcome, increased worker productivity)

* Qualitative measures

TOPIC SELECTION:

DHS Research Priorities 
and Solicitation

IDEA
Description of idea, theory, 

innovation
and value  to HSE end users

Page 1 of 2
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CSR Research Objective – Develop the Multi-Use Capability in 3 Testbeds 

Detection                              Association                    Track Fitting  

Urbanized Harbor Testbed             Tropical Testbed              Arctic Testbed 
CSR – Year 0 
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CSR Research Objective – Develop the Dual Use Capability in 3 Testbeds 

Detection                              Association                    Track Fitting  

Urbanized Harbor Testbed             Tropical Testbed              Arctic Testbed 
CSR – Year 5 Goal 
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CSR Research Objective – Develop the Dual Use Capability in 3 Testbeds 

Detection                              Association                    Track Fitting  

Urbanized Harbor Testbed             Tropical Testbed              Arctic Testbed 
CSR – Year 4 Status 
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CSR Research Objective – Develop the Dual Use Capability in 3 Testbeds 

Detection                              Association                    Track Fitting  

Urbanized Harbor Testbed             Tropical Testbed              Arctic Testbed 
CSR – Year 5 Status 
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OUP E2E Engage to Excel Transition Pathway  

5. Current Status (Pre-CSR) 
 Multi-use, multi-static capability demonstrated in offline post-processing 
 Currents – Research results produced in real time 
 Vessels – Research results produced in offline post-processing 

 
6. Draft Project Plan 

 Establish 3 Testbeds 
  Urbanized mainland port – New York Harbor 
  Remote Tropical – Puerto Rico 
  Remote Arctic – Alaska, Norway 

 
7. Legal Issues 

 No restrictions on currents 
 ITAR restrictions on vessel detection algorithm  
  Mitigated with compiled software protection key 

RESEARCH PROCESSES

CURRENT STATUS DRAFT PROJECT PLAN

EDUCATION COMPONENT

1. Theoretical Basis
2. Hypothesis tested/questions answered
3. Data Needed to answer Qs
4. Data Collection Methods
5. Immersion of Researchers at end user site
6. Analytical Approaches

* Number and types of students funded
* Level (undergraduate, masters, PhD)
* Internships: where for how long
* Post graduation work (where, link to E2E project)
* Evaluation – student, teacher, and end user

Types of Research Results to date 
(where is it now, where does it need to go?)
* Papers
* Patents
* Software Products

Expected / Potential Types of Research Results 
(Companies want to be involved in process early)

* Papers * Patents
* Technology * Copyrights

Technology Development

End Use - So What?
* Horizon Scan – does it already exist? 

What are similar products?
* Potential Applications
* Definite End Users – customers
* Market Assessment
* Potential Transition Partners
* Potential End Users  - customers

Project Team
* Individual (including transition people)
* Role
* Organization Represented
* Discipline or Specialty

Initial Funding 
Arrangements

* Students * Travel
* Faculty * $
* Equipment

Baseline Measures
* End users’ performance-based 

(e.g., weapons or drugs intercepted)
* Reduced security risk and vulnerabilities 

(e.g., improved readiness, red-team scores)
* Losses Avoided 

(property, lives, income)
* Benefits 
(traveler satisfaction, reduced wait times)

* Efficiency 
(reduced labor hours for same outcome, increased worker productivity)

* Qualitative measures

Effectiveness Measures 
(e.g., technology-driven changes and as result of 

implementing research)
* End users’ performance 
(e.g., weapons or drugs intercepted)

* Reduced security risk and vulnerabilities 
(e.g., improved readiness, red-team scores)

* Losses Avoided (property, lives, income)
* Benefits (traveler satisfaction, reduced wait times)
* Efficiency 
(reduced labor hours for same outcome, increased worker productivity)

* Qualitative measures

TOPIC SELECTION:

DHS Research Priorities 
and Solicitation

IDEA
Description of idea, theory, 

innovation
and value  to HSE end users
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Mari9me	  Wide	  
	  Area	  Surveillance	  

•  2005	  Report	  
•  Network	  of	  compact	  
sensors	  more	  
effec9ve	  than	  few	  
large	  phased	  arrays	  

•  POC	  Mr.	  Gary	  Hover	  
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CODAR	  vs	  Raytheon	  

 Cost:   $150,000 
Range:   0-100 km 

 Cost:   $15,000,000 
Range:   0-370 km 
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CODAR	  vs	  ROTHR	  

Annual Cost:  $24 million 
Coverage:  270×103 mi2 

Range:   0-100 km 

Annual Cost:  $20 million 
Coverage:  2.5×106 mi2 

Range:   500-3700 km 

CODAR can fill in gap that ROTHR currently has close to shore  
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Mid-Atlantic Bight HF Radar Network 

Mid-Atlantic HF Radar Network 
16 Long-Range CODARs 
  8 Medium-Range CODARs 
17 Short-Range CODARs 
41 Total 
 
Triple Nested & Multistatic 

1000 km 
Alongshore 

Length Scale 
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Transition Success Stories – Making a Difference 
Optimizing HF Radar for SAR using USCG Surface Drifters 

 

Art Allen  
U.S. Coast Guard 
 
Scott Glenn 
Rutgers University 
 
Mid-Atlantic Regional Association 
Coastal Ocean Observing System 
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Transition Objective –  
Operational Use of HF Radar Surface Currents for Search And Rescue 

Surface 
Currents 

Search And Rescue 
Optimal Planning 

System (SAROPS) 

Data 
Acquisition 

(MARACOOS) 

Data Product 
Generation & 
Management 
(U.S. IOOS) 

Environmental 
Data Server 
(EDS) 
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SAROPS	  Test	  Case	  	  
5000	  Virtual	  Dribers	  +	  

1	  Real	  Driber	  (Black	  Line):	  	  
Search	  Area	  Aber	  96	  Hours	  

HYCOM  

36,000 km2 

CODAR 

12,000 km2  

232 km 

154 km 

123 km 

100 km 
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WINDS CURRENTS

NAM
GFS 

NOGAPS

HF Radar Predictions
HYCOM

AGG ADCIRC/NCOM
NYHOPS

In Narragansett Bay

On the Continental 
Shelf

Between Cape 
Cod & Cape

Hatteras

East Coast

(FL to ME)

EDS JOB AID

East Coast 

YES YES

YES
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NO

NO

NO

Within the Gulf 
Stream? NAM

GFS / NOGAPS
HYCOM / NCOM
FLDA / SLDMBs

NO

YESOffshore of the 
Continental 

Shelf (1000 fm)?

NO
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In Hudson River
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NAM
GFS / NOGAPS

HYCOM / NCOM
SLDMBs

NAM
GFS / NOGAPS

HYCOM
AGG ADCIRC/NCOM

ADCIRC
HF radar data/SLDMBs

NDFD
NAM

ASA Narragansett Bay
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HYCOM
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NDFD
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Great Lakes

Next page
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or St. John River, FL

In New York Harbor

In Long Island Sound
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NO

NDFD
NAM

NYHOPS
NOS  NY

YES

NDFD
NAM

NYHOPS
HYCOM
ADCIRC

YES

NDFD
NAM

HYCOM
ADCIRC

Environmental Data Server (EDS) & SAROPS  
Operational May 4, 2009 
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May 4, 2009: After a year of testing, NOAA  Announces on  
U.S. Department of Commerce Website that 
Rutgers CODAR is Operational in SAROPS 

Present Activity: 
 
Bring all 
sustained 
regional-scale  
HFR networks up 
to operational 
status in USCG 
SAROPS 
 
3 West Coast 
Regions for  
California & 
Oregon are ready. 
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IOOS Coordinated Rapid Response: Deepwater Horizon Oil Spill 
Contributed Assets: 
  

HF Radar Networks 
    USF, USM 
Gliders 
    iRobot, Mote, Rutgers, 
    SIO/WHOI, UDel, USF 
Drifters & Profilers 
    Horizon Marine, Navy 
Satellite Imagery 
    CSTARS, UDel 
Ocean Forecasts 
    Navy, NCSU 
Data/Web Services 
    ASA, Rutgers, SIO 
 
 
 
 
 

Tropical Storm Bonnie crosses the Gulf of Mexico 

USM HFR 

USF HFR 

TS Bonnie 

USM HFR validation of SABGOM Forecast 
 in region with satellite detected oil slicks 

HFR used for Oil Slick Forecasts 
by NOAA/NOS/OR&R 
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IOOS Coordinated Rapid Response: Deepwater Horizon Oil Spill 
Contributed Assets: 
  

HF Radar Networks 
    USF, USM 
Gliders 
    iRobot, Mote, Rutgers, 
    SIO/WHOI, UDel, USF 
Drifters & Profilers 
    Horizon Marine, Navy 
Satellite Imagery 
    CSTARS, UDel 
Ocean Forecasts 
    Navy, NCSU 
Data/Web Services 
    ASA, Rutgers, SIO 
 
 
 
 
 

Tropical Storm Bonnie crosses the Gulf of Mexico 

USM HFR 

USF HFR 

TS Bonnie 

USM HFR validation of SABGOM Forecast 
 in region with satellite detected oil slicks 

HFR used for Oil Slick Forecasts 
by NOAA/NOS/OR&R 
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U.S. National 
HF Radar 
Network 

Summer  
2011 Coverage 

131 Radars 

$5 M First Year Investment 
$20 M/Year for 5 Years for Full Buildout 
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U.S. National HF Radar Network 

•   Technician fully encumbered salary is 
   estimated at $130,000;  
•  Purchase and deployment for DF HFRs, 
  LPA HFRs are $160,000 and $300,000, 
  respectively.  
•  Two technicians for each 7 DF HFRs,  
  4 LPA HFRs, respectively. 

Table 4: Full 5-Year Buildout. Estimated 
acquisition & maintenance costs.  
 

September 2009 
http://www.ioos.gov/hfradar/ 
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80/80	  Status	  
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End	  Users:	  Watchkeeper	  

Watchkeeper pulls data from EDS 
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Applied 
Science 

Associates 
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U.S.	  Integrated	  Ocean	  Observing	  System:	  
Interac9ve	  Asset	  Map	  (by	  ASA)	  

Comprehensive General Purpose and User Specific Versions 
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Mul9-‐Level	  Access	  and	  Informa9on	  Sharing	  	  with	  Open	  
Mongoose	  (MDA	  CONOP)	  

(U) Multi-Level Enclaves Provide Appropriate Level Data to Customers  
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Bohemia	  AIS	  Track	  SNR>9	  

UNCLASIFIED/FOR	  OFFICIAL	  USE	  ONLY	  

AIS	  Bohemia	  Velocity	  Range:	  10.3KTS	  up	  to	  10.4KTS.	  Several	  HF	  Radar	  detec9ons	  associated	  by	  one,	  two	  and	  
three	  standard	  devia9ons,	  Radar	  Characteris9cs:	  SNR>9,	  Distance	  from	  radar	  when	  tracked:	  7.2	  km	  

36	  

Time:	  0:25:00	  
Distance	  travelled:	  11.3km	  

7.2km	  

HF	  Detec5on	  >20dB	  
20dB>=	  HF	  Detec5on	  >12dB	  
AIS	  Contact	  

HF	  Associa5on	  three	  σ	  	  
HF	  Associa5on	  two	  σ	  
HF	  Associa5on	  one	  σ	  	  
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Other Potential Data Fusion & Visualization Interfaces 
 

AIRSIS, Inc 
San Diego & 
Houston 

ONR Global 
for international 
applications 
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OUP E2E Engage to Excel Transition Pathway  

8. Hand off 
 HF Radars owned by academics – need procurement process. 
 Trained operators are academics – need training program 
 Government fusion engines and decision aids – need data evaluation 
  and transition plan 

 
9. Market Assessment 

 2005 USCG Study – Large Single Radars vs. Compact Radar Network 
 CSR User Engagement Meetings 
 2012 DHS Independent Technology Assessment 

 
10. Funding for Transition 

 Currents – $5 M Year 1 investment on $20 M/year, 5-Year build out plan 
 Vessels - CSR & small research grants. ~500 K/year. 

 
Hand off: 

When does university 
turn it over to someone 

else?

MARKET 
ASSESSMENT(S)

* Plans * How?
* Who? * When started & completed?

* Who pays?
* Extent of Market

FUNDING FOR 
TRANSITION

TRANSITION TO DHS/
FEDERAL AGENCY

TRANSITION TO PRIVATE 
SECTOR

TRANSITION TO FIRST 
RESPONDERS

* Understanding Acquisition             
Process

* Incorporating into Acquisition 
Planning

* Analysis of Technology’s effect 
on component ops

* Licensing
* Commercialization /checklist filled out
* Liability * Safety Act

TESTING & EVALUATION 
PLAN

* How?
* Who?
* Validation Process

INTELLECTUAL PROPERTY 
CONSIDERATIONS

* Federal Govt * University
* Investigator * COE
* Safety Act

DOCUMENTATION, OPERATIONS 
& MAINTENANCE, UPDATES

* Plan
* Institutional arrangements (e.g.,      
university, new company, 501 (c) (3)

Legal Issues and 
Attorney Engagement

CASE STUDY & POST-PROJECT 
EVALUATION

* Issues * What to Avoid
* Successes * What to Replicate 
* Lesson Learned

Legal Issues and 
Attorney Engagement

* Federal Agency – How much & for how long?
* FEMA / UASI Grants
* Private Sector
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Vessel Tracking  
Research Areas 

 
Current Testbeds 
New York Harbor 

Delaware Bay 
Chesapeake Bay 

Port of Miami 
Western Puerto Rico 

Barrow Alaska 
 

Proposed Testbeds 
Great Inagua 

Norway 
San Diego 
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Doppler Spectra from all Range Cells 
with Detection Threshold above Background Applied 

Doppler Frequency 
(Target Speed) 

 

Bragg Waves Bragg Waves 

Fixed Objects & Direct Signals 

Vessel Vessel 
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DOLPHIN 
Median	  Method	  FFT	  
256	  	  Threshold	  11	  dB	  

Range	  
(km)	  	  

Radial	  
Velocity	  
(m/s)	  

Bearing	  
(°CWN)	  	  

Step 1 
Raw Detections 
From each HFR: 
 
1.  Radial Velocity 

(most accurate) 
2.  Range 
3.  Bearing (least 

accurate) 
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Adjus9ng	  the	  Signal	  to	  Noise	  



The Center for Secure and Resilient Maritime Commerce (CSR) 

31% of  
HF Radar 
Detections 

NOT on AIS 

Approaches to New York Harbor 
16 Vessels per Hour in HFR 

5 Vessels NOT on AIS 
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MAAS TRADER 

DOLPHIN 

Step 2 Association: 
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Calusa	  Coast	  
Test	  Case	  
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Calusa	  Coast	  
Test	  Case	  
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Association 
•  Level 1 Association occurs out at the shore 

station and combines the multiple FFT lengths, 
thresholds and backgrounds for the backscatter 
and bistatic target files  

•  Level 2 Association occurs at the central station 
where the new ASCII files from each shore 
station that result from Level 1 Association are 
combined with others (backscatter as well as 
multi-static), to give Latitude/Longitude and x-y 
target velocity of the same targets as seen by 
multiple looks geometrically.  
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Scenario 2 Association 

Scenario 2: Rx1Tx1 
        Rx2Tx2  

                   Rx1Tx2 

Site 1 Monostatic Site 1 Bistatic Site 2 Monostatic 

CENTRAL STATION/ 
ASSOC PROCESSOR 
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M/V VICTORIOUS: GPS Track, CODAR Data, and Ship Tracker Solution with Uncertainty Ellipses 

Step 3 Track Fitting: M/V Victorius 
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CSR	  Ship	  Detec9on	  Visualizer	  
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OUP E2E Engage to Excel Transition Pathway  

11. Transition to Federal Agency 
 U.S. IOOS providing partial operating funds for currents -  
 Below nationally recommended standard to meet USCG 80/80 criteria 
 Ongoing evaluation for input to Open Mongoose Data Fusion Engine 

 
12. Transition to Private Sector 

 CODAR Ocean Sensors - Radar hardware and real-time shore-site 
 processing for radial currents and vessel detections. 
 Applied Mathematics Inc – Real-time track fitting algorithms 
 Applied Science Associates – Environmental Data Server operators 

 
13. Transition to First Responders 

 Through existing data fusion engines and decision aids – 
 SAROPS, Watchkeeper, Environmental Data Server,  
 Open Mongoose,  U.S. IOOS, Port Vision, ICoDE MDA 

 
14. Testing & Evaluation Plan 

 Demonstrate End-to-End in the Mid-Atlantic Bight First 
 Transition to a National capability – Start at remote testbeds 

Hand off: 
When does university 

turn it over to someone 
else?

MARKET 
ASSESSMENT(S)

* Plans * How?
* Who? * When started & completed?

* Who pays?
* Extent of Market

FUNDING FOR 
TRANSITION

TRANSITION TO DHS/
FEDERAL AGENCY

TRANSITION TO PRIVATE 
SECTOR

TRANSITION TO FIRST 
RESPONDERS

* Understanding Acquisition             
Process

* Incorporating into Acquisition 
Planning

* Analysis of Technology’s effect 
on component ops

* Licensing
* Commercialization /checklist filled out
* Liability * Safety Act

TESTING & EVALUATION 
PLAN

* How?
* Who?
* Validation Process

INTELLECTUAL PROPERTY 
CONSIDERATIONS

* Federal Govt * University
* Investigator * COE
* Safety Act

DOCUMENTATION, OPERATIONS 
& MAINTENANCE, UPDATES

* Plan
* Institutional arrangements (e.g.,      
university, new company, 501 (c) (3)

Legal Issues and 
Attorney Engagement

CASE STUDY & POST-PROJECT 
EVALUATION

* Issues * What to Avoid
* Successes * What to Replicate 
* Lesson Learned

Legal Issues and 
Attorney Engagement

* Federal Agency – How much & for how long?
* FEMA / UASI Grants
* Private Sector
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Mona	  Island	  Experiment	  

•  November	  4-‐9,	  2012	  
•  Operated	  AIS	  receiver	  at	  Rincon	  
•  Bista9c	  transmiVer	  (Tx)	  operated	  at	  Rincon	  
Nov	  5-‐6	  

•  Bista9c	  Tx	  operated	  on	  Mona	  Nov	  7-‐9	  
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CSR	  Tropical	  HF	  Radar	  Testbed	  
AIS Data November 4 -9, 2012 

84 vessels captured on AIS 
36 vessels within 100 km of the radar station 
23 vessels detected by the radar that were on AIS 
13 vessels detected by the radar NOT on AIS 
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1 

4 

3 

2 

Tracks Completed by Coast Guard  
November 7-8, 2012 



The Center for Secure and Resilient Maritime Commerce (CSR) 

Coast	  Guard	  CuVers	  	  
Used	  in	  Experiment	  

CGC Cushing 
Capt. Gordon Goetchius 

Tracks 1 & 2 CGC Sapelo 
Capt. Colin Langeslay 

Tracks 3 & 4 
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CSR	  Tropical	  HF	  Radar	  Testbed	  

AIS 

Detections of CGC Cushing Track 2 
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Eagle	  Sydney	  Detec9ons	  

Masked	  due	  
to	  Bragg	  
cluVer	  

Masked	  due	  
Zero	  Doppler	  

cluVer	  

•  Detected for ~ 1 hour 
•  Detected out to 46 km 
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Triton	  Ace	  Detec9ons	  

CDDO Detections 
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Triton	  Ace	  Detec9ons	  

FURA Detections 
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Triton	  Ace	  Detec9ons	  

Bistatic Detections 
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Triton	  Ace	  Detec9ons	  

•  Detec9ons	  at	  CDDO	  from	  07:00	  to	  09:00	  
•  Detec9ons	  at	  FURA	  from	  07:00	  to	  07:30	  
•  Detec9ons	  from	  Mona	  at	  CDDO	  from	  08:30	  to	  
09:00	  
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Caribbean Fantasy Detections 



The Center for Secure and Resilient Maritime Commerce (CSR) 



The Center for Secure and Resilient Maritime Commerce (CSR) 

Sponsor: 

Participants: 

Objective: 
Test the capability of the SeaSonde 
HF Radar as a detection and 
surveillance sensor at high latitudes 
in anticipation of the polar ice cap 
melting and the increased usage of 
the Northwest Passage. 

CSR	  High	  La9tude	  HF	  Radar	  Testbed	  

Remote Power Module 

AIS traffic near Barrow, AK 
Northwest passage routes 
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Point	  Barrow	  
Detec9ons	  

All AIS 
vessels 
detected. 
Range to  
70 km. 
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Alaska	  Experiment	  

•  Installed	  radars	  in	  June	  2012	  
•  Collected	  vessel	  real	  9me	  vessel	  detec9on	  
data	  star9ng	  on	  July	  9	  

•  Data	  transferred	  back	  to	  Rutgers	  in	  real	  9me	  
•  Focused	  analysis	  on	  September	  9	  and	  10	  
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Daily	  Average	  
Aug	  29,	  2012	  

	  
5	  MHz	  Long	  

Range	  
Network	  
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Aug	  22,	  2012	  
16:00	  UTC	  

	  
25	  MHz	  High	  
Resolu9on	  
Network	  
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Remote	  Power	  
Module	  
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Receive	  Antenna	  
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Vessels	  Detected	  During	  Sept	  9/10	  
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21	  hours	  of	  
Detec9on	  for	  
Tug	  Boat	  Nokea	  
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Rapid Response 
Capability - Norway 

•  Self Contained 
•  Transportable 
•  Propane generator 
•  Satellite 

Communications 
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OUP E2E Engage to Excel Transition Pathway  

15. Intellectual Property Considerations 
 CODAR owns patents on hardware and IP on real-time software. 
 Applied Math owns IP on real-time trackers. 
 Applied Science owns EDS 

 
16. Documentation, Operations & Maintenance, Updates 

 Example - Teledyne Brown led manuals for U.S. Navy glider operations 
 Currents – Operations Plan published for National HF Radar Network 
 Currents – Updates generated as U.S. IOOS funding permits. 

 
17. Legal Issues 

 ITAR Status of Association Process Unknown 
 Collaborative agreement with Norway needs to be developed 

 
18. Case Study & Post Project Evaluation 

 Currents – Gulf of Mexico Oil Spill 
 

Hand off: 
When does university 

turn it over to someone 
else?

MARKET 
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* Plans * How?
* Who? * When started & completed?

* Who pays?
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FUNDING FOR 
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TRANSITION TO DHS/
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TRANSITION TO PRIVATE 
SECTOR

TRANSITION TO FIRST 
RESPONDERS

* Understanding Acquisition             
Process
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* Analysis of Technology’s effect 
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* Licensing
* Commercialization /checklist filled out
* Liability * Safety Act
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* Validation Process
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CONSIDERATIONS

* Federal Govt * University
* Investigator * COE
* Safety Act
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university, new company, 501 (c) (3)

Legal Issues and 
Attorney Engagement
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* Successes * What to Replicate 
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Legal Issues and 
Attorney Engagement

* Federal Agency – How much & for how long?
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* Private Sector
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Next Steps: 
 
1)  Continue Research on Association (with Norway) &  
Engage the Real-Time Tracker (with Applied Math) 
 
2) Demonstrate in NY Harbor, Puerto Rico & Alaska Testbeds 
 
3) Develop a Concept of Operations for the National Network 
 


