
*For International Stewardship of the Maritime Environment and its Resources 
*For Maritime Safety *For Security
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#  Providing Environmental Monitoring*

# Increasing Security*

# Enabling Safety Efforts*

# Guarding Natural Resources*

- Fish

- Energy

- Mineral

*Maritime & Otherwise



#  Not a Program

# Not a Canned Solution

# Not Even a Proposal

# Governance is NOT Discussed

# Is an Technology Examination

# Is an Awareness Effort

A Call to Action!
-



LiMES





LiMES





*From One Small, Cheap Satellite





• Integrated into Existing Surveillance Efforts
• Data Latency Drives Relevance of data 

& Provides cross-cueing opportunities

• Applications:
• Detection:  Wide Area Surveillance requires reliable 
detection

Largest Possible Swath & Shortest Revisit Time
• Classification:  AIS & Other Self Reporting Systems 

(or lack thereof)
• Identification:  High Resolution EO/IR

Important Factors re 
Maritime Awareness from Space







Space-Based SAR Provides Global Access
• All-Weather, Day-Night, Dynamically-

Tasked, Tactical-Resolution SAR 
– Optimized for large area collections  

Cues higher-resolution systems   -
Tipping & Cueing

• Repeat Orbit 
– Nominal 24 Hour Repeat 
– Optimal CCD over wide area
– Maritime Domain Awareness
– Non-SAR Mode for Vessel Detection
– SAR mode for wake detection  

• Simultaneous SAR Imaging & Tagging 
• TPED using existing ISR Infrastructure

– Theater tasking/downlink 
– Automated CCD Processing 

SARSats

Analysis of Change Indicates 
Potential Activities of Interest

1st Part of C-SIGMA 
Equation

Courtesy of Ball Aerospace













Cosmo-SkyMed 1, 

StripMap-HI imaging mode; 5 m resol.
13 Nov 2007 16:13 UTC, 
Descending orbit, Left looking



















Frequency & FoPen
(Also applies to Wake Detection)





This 1-meter resolution image was collected November 20, 2008 by the IKONOS 
satellite.  The image shows the SIRIUS Star, the Saudi-owned crude oil carrier 
Hijacked by Somali pirates, anchored approximately 5 miles off the Somali coast.

(IKONOS is 10 years old….)

Photo courtesy of GEO-EYE



½ meter resolution photo of Collected on October 25, 2008 by GEOEYE

Freighter off-loading at Casablanca, Morocco

Photo courtesy of GEOEYE

























VMS









Routine Event



B. Several Commercial Comm Satellites 
collect  all ship positions reported via 
LRIT,  VMS and private systems.

A. Commercial Satellites equipped with AIS 
receivers (S-AIS) continuously Detect s all   
AIS emitters in area of interest . 

C-SIGMA Event Timeline



2. Central processing facility correlates contacts 
detected via RadarSat to S-AIS, VMS and LRIT 
data.   Detects three vessels of interest &

3. Alerts appropriate ground stations to task HR 
imaging satellite(s) to image the areas where 
the three vessels of interest  can next be 
accessed, based on Traffic Patterns

C-SIGMA Event Timeline

1. Radar Satellite images area of 
interest  on routine pass.



4. All three resulting images are studied for 
items of interest, anomalous activity.                
-------- One unit  is deemed suspicious 

5.  MPA is dispatched for a closer look, and 
Cutter is diverted to intercept, if needed.

6.  MPA detects possible illegal activity and 
maintains track until….

7. Cutter arrives on scene and boards 

C-SIGMA Event Timeline
Routine Event







All of the foregoing begs the question:

Initial Steps:
1.    Set up International committee ?

2.Coordination office at ……….?   ESA?  
USCG?  Canada? US DHS?

3.US coordination led by  - USCG? 
Transportation?    DHS?    State?    ???

Immediate Next Steps



Exploratory Workshop
Purpose
• Achieve consensus:

– With international and inter-agency partners

– Need to build an unclassified system using 
available space based (+ Terrestrial) systems

– To establish a mechanism for Global Maritime 
Awareness (GMA)

• Identify:

– Basic System Components 

– Next Steps to Implement GMA.



Delayed





C-SIGMA, just a concept

• “PPD-4, National Space Policy, June 28, 2010, 
emphasizes U.S. leadership in space and 
directs international collaboration on mutually 
beneficial space activities for the purpose of 
broadening and extending the benefits of 
space.  To implement the President’s direction 
the U.S. will begin the development of an 
open source system, utilizing government and 
commercial capabilities, to enhance global 
maritime domain awareness.”



QUESTIONS ?
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