
 

It is an Interconnected World 
Except  in the Maritime  Domain 

 In 2008 
Satellite AIS (S-AIS) Changed All that! 



• This brief is the result of that Research, which 
continues to this day. 
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Operations since the Screw propeller 

(Yes, More Significant than GPS!)  



 



5 

The Collaborative Information Environment 

in the Maritime Domain 

2002 

March 2002 









 



Makes for a better, safer, more secure WORLD! 



*

Photo 



• Satellite AIS 

• Synthetic Aperture Radar 

• Optical Imager 

• Communications (M2M/SMS/LRIT) 





S-AIS 
Created to provide Maritime Security  
to USA, its use has expanded far beyond

•Environmental Protection 
•Maritime Resource Protection 
•Safety 
•Commodities Trading 
•Route Planning 
• Ship Maintenance 
•+ + + 

 



WHAT IS AIS?   

• A collision avoidance system that broadcasts a vessel’s id, 
position and other data via VHF (line of sight) transceiver 

– Mandated by the  International Maritime Organization 
(IMO)  to be Installed on hundreds of thousands of  larger 
vessels  

– ORBCOMM Worked on S-AIS concept from October 2001 
with Johns Hopkins’ Applied Physics Laboratory (JHU/APL) 

– ORBCOMM Pioneered the collection of AIS data from space in 2004 

with the US Coast Guard 

– ORBCOMM Launched first 6 Sat Constellation in 2008. 

 

 

 

 

ORBCOMM provides the industry’s most 
comprehensive AIS service 
 

 



• ORBCOMM launched 11 next generation 

December 2015    19 now on orbit 

• Reporting to 16+ Ground stations 

Time late down to just a few minutes, Globally 
 

• exactEarth plans to launch 30 + in the next 4 
years (?),  with cross-link reporting, taking 
time late to very near real time. 
 

• Spire Global is in the process of launching 40+ 
which will also have reporting periods in the 
few minutes. 

 



Sufficiency Latency is here now 
 Latency =  Time from  

Collection Opportunity-to-Collection-to-Report 
 

With completion of ORBCOMM constellation 

Latency  < 10 minutes in the most populated 
areas of the world. 
 

< than a minute in many areas & instances due 
to global distribution of ORBCOMM Ground 
Station allow direct reporting  from  

ship-to- satellite-to-ground station-to-user. 

 



ORBCOMM Gateway 
Earth Station 

AIS database 

Customer-specific 
tools 

ORBCOMM and  
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network 

AIS message 
broadcast  

ORBCOMM’s Satellite AIS System 

• ORBCOMM leverages its established commercial 
M2M satellite business, recent satellite deployments 
and established infrastructure worldwide to provide 
global AIS data service 
 

Customer Display 



• 19 Satellites + 16 Global Ground Stations  

• Multiple Best-in-Class Terrestrial AIS Data Partners 

• 23+ Million Messages Daily and > 180,000 Vessels 
Daily 

• OG2 provides near continuous coverage with average 
revisit rates of 8-15 minutes and less than 10-minute 
latency worldwide. 
 

 



A snapshot in time:                                   
Orbiting satellites provide near 

continuous coverage 
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GLOBAL AIS DATA 

• Terrestrial AIS provides real-time coverage in 
various locations around the world 

 
Satellite AIS data provides near-real-time complete global coverage 



Surveillance and security Search and rescue Data fusion with sensors 

Logistical tracking Energy/commodity tracking 

Incident investigation Counter piracy Environmental monitoring 

Fishing regulation compliance 
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AIS APPLICATIONS BEYOND 
COLLISION AVOIDANCE 



• Worldwide average fish consumption is 160 million 
tons per year, China consumes one-third. Regulations 
are required to prevent overfishing and allow 
replenishment of supply.. 
 

 

 



S-AIS Competition Heats Up 

Both Spire and exactEarth/Harris are planning  

S-AIS constellations  with time latencies 

of < 1 minute. 
 

What are these new, faster systems worth? 
 

“Better is the mortal enemy of good enough.” 

   Winston Churchill  

   during the Battle of Britain 

 

   ORBCOMM has added low cost 2 ways comms 



hali 



Combination of AIS Class B with 
ORBCOMM 2-way satellite network  

Comprehensive and economic 
solution for small vessel tracking 

Introduced March 2017 

 

 

 

 

 

 

AIS Class B – M2M Small Vessel Tracking Device 



 
 

 

 

 

 

Since 2008, ORBCOMM  has had wo complementary systems , 
  M2M two way comms  (used primarily  for status reports) 
 AIS 

              HALI 
 Self contained   
 Optional battery or connection to shipboard power. 
 HALI broadcasts its position on both M2M and AIS 

frequencies at the same time,  
 Doubles chance of reception on 40+ OBBCOMM 

satellites 
 Send preprogrammed safety and status messages 

containing name, position and status of sender. 



Powerful and tamper-
proof hardware for 
vessels of all sizes 

Global Local Reliable 

2. Collect 1. Attach 3. Deliver 

Acknowledged AIS & 
M2M satellite data, 

anywhere in the world 

Web-based platform 
with 24/7 support in 
multiple languages 

Class-B AIS is broadcast 
to nearby vessels and 
terrestrial AIS stations 

Class-B AIS  is broadcast 
to both satellite AIS & 

M2M  receivers 

ORBCOMM’s entire 2-
way proprietary global 

satellite network 

How Hali works 
 



Now paired with  
space-based Imaging 
 

   
•Day/Night,  
• Good/Bad Weather 

•High Definition 



1 + 1 = 4 COLLABORATIVE COLLECTION 

A TRUE SYNERGISM 





• Over 12 organizations  
• Very sophisticated DDA systems 
• High Tech Race for Supremacy 
 

& The Winner is

 





German Aerospace Engineer 
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Maritime 
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US National Space Policy 
Presidential Policy Directive #4  (PPD-4) 

28 June 2010 
 

Implementation Task #1 

• Tasks Committee to “Build  C-SIGMA” 

– IGNORED 

– “No Money” 

• Very Shortsighted  

• Frustrating! 

• Bureaucracy  is the BANE of us all…… 



“(U) Working through the National Maritime Domain 
Awareness Coordination structure, the Secretaries of 
Defense, Homeland Security, Transportation, State and 
Commerce, will develop an unclassified, international 
available program to foster international collaboration using 
civil and commercial space systems to enhance global 
maritime domain awareness to provide: enhanced safety of 
life at sea; increased mutual security of all users of the 
maritime domain; improved protection of the maritime 
environment and the resources of the sea; improved flow of 
commerce; and better monitoring of the condition and 
performance of the Marine Transportation System.” 

 

National Space Policy (PPD-4) 
Implementation Task #1 



ORBCOMM  
Gateway Earth Stations 





 



 

S O L D  O U T! 
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NCCT GNCST DCGS AADC 

Horizontal Fusion/Integration 

The Way Ahead 

Sense Act Process Fuse/Analyze Decide 

Lloyds 
SSI 

INTERPOL 

 SCI 
LES     BBR Unclas 

UNCLAS conf 

MIDB 

MISLE SECRET 
MAGNET JMIE 

BBR 
SBU 

Common Distributed Virtual Data Base 
Information Extraction 

Smart Agents for Sensor Control and Decision Assistance 

Smart Agents for Data Mining   

Smart Agents for Anomaly Detection      


