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Center for Southeastern Tropical
Advanced Remote Sensing (CSTARS)
Universi ty of Miami SEATER R SoUmEASTERN

Sponsors:
Office of Naval Research
(DoD) and NASA

Former U.S. Naval Observatory
Alternate Time Tracking Station

A Satellite Data Reception and Analysis Facility
for Environmental Monitoring and Time Sensitive Tactical Applications in the
Southeastern US, Gulf of Mexico, Caribbean Basin and Equatorial Atlantic




CSTARS

CSTARS Current and Future
Satellite Reception Capabilities

CENTER FOR SOUTHEASTERN
AAAAAAAAAAAAAAAAAAAAAAAAAAAAA

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)
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)
Sarlupe (very hi-res microwave SAR)
CosmoSkyMed (very hi-res microwave SAR)

6 October 2008 Joint Meeting of CIMES & CSR 8



November 19, 2008

R/V Savitsky

NY Harbor Testbed Experiment —

CODAR Shore Site

AIS Data from

Large Vessels




NY Harbor Testbed Experiment — November 19, 2008

Satellite Data Collection:
SPOT, ENIVSAT, FormoSat

R/V Savitsky
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SPOT 4 with AIS data overlay
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Close up of 60 km swath width

One Vessel
id’d with AIS

15:49:06 UTC




ENVISAT 11/19/2008
All-weather Microwave
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SPOT 4 with AIS data overlay
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Formosat with AlS data overlay
15:37:09 UTC
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Signal present in Loop 2
and Monopole. Signal

originated in direction of
Stevens anchor site.
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Doppler Spectra from all Range Cells

with Detection Threshold Applied
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Antwerpen Express Inbound

ANTWERPEN EXPRESS st
Vessel's Details: 1440

Year Built: 2000 ?

Length x Breadth: 234m X 32m 1119008 £ 14{40

DeadWeight: 67145 MT 48' 5
. L1143

Speed recorded (Max f Average): 21 7 20.8 knots 1 03/11/09

Flag: Germany [[E] = COOL\01 CODAR\DHS\plot_range_leell_ship_Mmap.m

Call Sign: DGAF
IMO: 3153288, MMSI: 211311970
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Nordamerika Inb

NORDAMERIKA

Vessel's Details:

Ship Type: Tanker

Year Built: 2000

Length x Breadth: 183m X 27m

DeadWeight: 35775 mT

Speed recorded (Max / Average): 14.5 / 14 knots

Flag: Marshall Iz [MH] p_-‘
Call Sign: W7 GGE6
IMO: 9212400, MMSI: 538090216
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First Detection Test for a Vessel Transiting Along the Coast

Figure 1
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MVAJNY  Acoustic ship signatures
II‘lS[ltllt&O ecnno Ogy .
measured in NY Harbor

R/V Savitsky

A\

Savitsky Position

| ! Reference
@®Hydrophones | IR hydrophone



STEVENS L . .
e of Technooy ACOUSEIC SIgnatures of various ships

Unknown — Passenger ship Antwerpen Express -
Cargo
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ooy ACOUSEIC SIgNal analysis

Antwerpen Express

Spectrogram

. I - 1
15:52:40.00 15:52:50.00




It Cross-correlation technique for ship
(and diver) signal separation

Sound reaches hydrophones with a delay t that varies
with direction.

Cross-correlation allows analysis of delay
between signals. Computing it as function of time
enables tracking of moving sound sources

delay, ms

Hydrophones




Comparison of Ship Acoustic Signatures

Insutute of Techno logy

Spectra of ship noise envelop in high frequency band:

Classification parameters: Peak frequencies and their amplitudes
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Future - Approaches to New York Harbor
13 MHz CODAR Testbed

AIS qata February 25 2009
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Future - Caribbean 13 MHz HF Radar Testbed —
University Puerto Rico
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