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» CSTARS/U of Miami: Satellite
Based Maritime Monitoring of High
Seas and Sea Lanes; Detection,
Classification and Tracking of
Vessels in Near-Real Time

» Rutgers University: HF RADAR
and Gliders

» University of Puerto Rico,
Mayaguez: HF RADAR

» Stevens Institute of Technology:

High-Resolution Multi-Sensor
Surveillance of Estuaries and
Harbors

Present Capabilities and
Research Areas of CSR
Partners

Space-Based to Fine-Scale
Maritime Sensing Systems

Integrated Supply Chain Management,
Coastal Hazards Management, Systems
Engineering

Information Fusion, Hostile Intent
Assessment, Optimization

Reduced Latency in Response

Resiliency Analysis, Strategic Planning,
Design of Resilient Extended Enterprises

Analysis of Security Measures, including
Technical, Legal, Organizational,
Political, and Policy Issues, Economic
Benefits of Security Measures

Assessment of Policy and Regulatory
Impacts from Local to Global Scale




|%Ml_alm A Satellite Data Reception and Analysis Facility

. :_,/
eswnsaoor]  for Environmental Monitoring and Time Sensitive Tactical g STA RmS

FOR SOUTHEASTERN TROPICAL ADVANCED RE

Applications in the Southeastern US, Gulf of Mexico,
Caribbean Basin and Equatorial Atlantic

Sponsors:
Office of Naval Research
(DoD) and NASA

Former U.S. Naval Observatory
Alternate Time Tracking Station
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CSTARS Current and Future CSTARS
Satellite Reception Capabilities

Current Agreements:

RADARSAT-1 (microwave SAR)
ERS-2 (microwave SAR)
SPOT 2/4 (hi-res electro-optical visible)
ENVISAT-ASAR (microwave SAR)
ENVISAT-MERIS (med-res electro-optical visible)
MODIS-TERRA/AQUA (med-res electro-optical visible)
SPOT-5 (very hi-res electro-optical visible)
QuickBird-2 (Demo) (very hi-res electro-optical visible)
Future and Planned Agreements:
RADARSAT-2 (very hi-res microwave SAR)
TerraSAR-X (very hi-res microwave SAR)
ALOS/PALSAR (hi-res optical & microwave SAR)
FormoSat 2 (very hi-res electro-optical visible)
SarlLupe (very hi-res microwave SAR)
CosmoSkyMed (very hi-res microwave SAR)
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CSTARS

Full Resolution ENVI Rainbow Dimensions from AIS:
Chip Color Mapping Length: 260 m
Beam: 32m

ENVISAT ASAR (30 m). Typical details of container ship signature are visible
showing smoke stack and bridge (back), forward half presumably containers
at this resolution. Note ship was on maiden voyage, so don’t know exact

loading of vessel at time.



CSTARS

IntuTtion 1l = Passangear Snip

Full Resolution ENVI Rainbow
Chip Color Mapping

Dimensions from AIS:

) ) Length : 55 M
ENVISAT ASAR (30 m). Note uniformity of Beam:  10m

backscatter, little distinguishing signatures
at this resolution



CSTARS
Naw SARs w]tn rlignzar Rasolution
TerraSAR- Strioma: 4, SE0tarmoar 2007

Ship width -

gl 0 meters

Ul Vessel
Possible Container Ship

Ship length -
~256 meters
Full Resolution Chip ENVI Rainbow Color Mapping

TerraSAR-X (X-Band, 3 m).

Now lots of details visible. Resolution approaching EO sensors. Bridge

(back), rows of containers easily detected at this resolution. Note don't
know exact loading of vessel at time.



CSTARS
New SARS /]ir. ) rl gh; dasolution
TarraSAR- Strivinaw: 4 Sep E:—Hnb;r 2007
Ul Vessel

Possible Cargo Ship /
Freighter

Full Resolution Chip ENVI Rainbow Color Mapping

TerraSAR-X (X-Band, 3 m). Again lots of details visible. Resolution
approaching EO sensors. Signature quite different from container type

vessels. Bridge ( corner reflector in back), different types of structure,
possibly cranes, piping.



CSTARS OceanViaw™

OceanView™




RUtgerS New Brunswick Campus

schoolof Einvironmental & Biological Sciences
Rutgers University - Coastal Ocean Observation Lab
Operations & Data Fusion Center

“ L-Band & X-Band 3-D Nowcasts
CODAR Network Satellite Systems & Forecasts
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http://www.sebs.rutgers.edu/
http://nbp.rutgers.edu/
http://www.sebs.rutgers.edu/

A NMIACOODRA Syccess Stories — Making a Difference

Mid-Atlantic Coastal Ocean Observing Regional Association

Optimizing HF Radar for SAR using USCG Surface Drifters
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Emerging National HF Radar Network
Rutgers — East Coast NOAA Hub
Scripps — West Coast NOAA Hub

¥ National Network -- Surface Currents » Fullscreen - Mozilla Firefox
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National HF Radar Network: 96 Sites from 22 Institutions

NOAA
National
HF Radar
Network

USCG Drifter
Deployments
For Search
And Rescue
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The CaRA
Example

Il - ICON statio

= sea level data
- Jobos NERR
- Time series

Aguadilla San Juan |
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Planned HF Radar Sites
In Puerto Rico

Vessel Traffic
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universidad de puerto rico
Recinto Universitario de Mayaglez



http://www.stateuniversity.com/assets/logo/image/1505/large/portico.gif

)rizon Vessel Detection & Tracking
atlon Lab

Imaging and Modeling Center

ensors

Dual use from the same Radar network— Currens SAR) &“‘Shlps—(MDk)
Distributed network is robust te countermeasures

Multl statlc operatlons fu@er Increases coverage



http://www.dhs.gov/dhspublic/index.jsp

Bragg Peaks from a Moving Transmitter (4.66 MHz)
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Bragg Peaks from a Moving Transmitter (4.66 MHz)
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Vessel Detection and Tracking

LEGEND

DATA

LOVELADIES
BACKSCATTER

SANDY HOOK

BACKSCATTER @ Homeland
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SeaTow 25

o Cross Spectra BB

GPS Data from 08-Oct-2003 13:36:30 - 08-0ct-2003 15:25:35
TRAK_MRAS!_2003_10_08_leg ABCD_combined.ct, today = 17-Oct-2003
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Bistatic Augmentation — Ambrose Light
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MEAINN  Maritime Security Laboratory (MSL)

IInstitute of Technology
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MEAINN  Maritime Security Laboratory (MSL)

IInstimte of Technology
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Four High-Resolution High-Speed Visible-Infrared Cameras



MUAIONN  Maritime Security Laboratory (MSL)

[nstitute of Technology

Four Night Images in New York Harbor



MUAYINN  Maritime Security Laboratory (MSL)

[nstitute of Technology

Object Cast Overboard - MWIR - August 28, 2007



STEVENS BTl Security Laboratory (MSL)

IInstitute of Technology

Composite Target Composite Tanget Target 5 Small Composite Target
Target 1: Tugboat Target 1: Tugboat speedboat Targst 1: Tugbost
i .

Targst 3: Barge ~ i . = g Jemust 3- Barge
o Semera AR A PR R

2
— =t

__ Targets 2, 3: siow maving boats

-

P 3

e - ——— e =

Automated Target Detection and Tracking




IInstitute of Technology,

STEVENS =

Geo-referenced vessel tracks based on Field of View measurements



MEAINN  Maritime Security Laboratory (MSL)

IInstimte of Technology

DOA sector
estimate

- 5 . 2 e ¥ - DOA secto
Hydrophone Hydrophane estimate
E -

PTZ Camera and
i Video Tracker

Hydrophone Array

Combined underwater acoustic and surface video tracking
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