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AIS 101 – So many questions!

• What is AIS? 
• Data?
• Tracking system?
• Transponder?
• Communications system?

• Where did it come from?
• Who is involved in it?
• What does it look like?
• How does it work?
• Where is it?
• How can I get it or how does it get to me?
• What other cool things can AIS do?

• (if we have time)
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International

National

Stolen from Jorge Arroyo, USCG
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The players – success has a million parents…
International Maritime Organization

• Sets overall requirements – performance standards
• Mandates carriage (through competent authorities)

International Telecommunications Union
• Radio frequency management
• Defines technical characteristics

International Electrotechnical Commission
• Sets standards for “the box(es)”

International Association of Marine Aids to Navigation and 
Lighthouse Authorities

• Shoreside component, operational guidance
US Coast Guard

• US AIS competent authority
• US carriage requirements
• Operates Nationwide AIS infrastructure
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What AIS is supposed to do
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How will AIS do what IMO says?
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ITU-R.M1371-5 (or just “1371”)
Specifications:
– Types of AIS equipment
– Reporting rate
– Radio characteristics
– Data encoding and transmission
– Message structure, types and descriptions
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What does AIS look like… to an engineer:
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What does AIS equipment look like?
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What does AIS look like… on a ship?
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What does AIS look (and sound) like on the radio?
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What does AIS data look like?



16

What does “AIS data” look like?
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Ship - Ship
Situational Awareness

Station
Ashore

Ship - Shore
Monitoring, reporting

Shore – Ship
Navigation info.

How does AIS work?
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How does AIS work? The magic of TDMA…



19What vessels have AIS?
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USACE and USCG AIS site locations

Where does AIS come from?
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How does AIS data get to me?

USACE
LOMA

AISAP
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Do we now have answers?
Or just more questions…

• AIS is a digital communications system designed for navigation safety and ship 
monitoring.

• AIS was developed over many years by many players in the international 
community.

• What AIS looks like depends on who you are and what you want to do with it…
• AIS works through a sophisticated radio protocol that autonomously allows 

many AIS stations to transmit information in coordination
• Certain vessels are required to carry AIS but not all; some voluntarily carry AIS.
• USACE and USCG operate AIS networks to receive and transmit AIS data. 

USCG is the national AIS data clearing house.
• “Live” AIS data is available within USACE via the LOMA system. Historical AIS 

data is available via web services and historic data request from the USCG.
• Is there time to see what other cool things AIS can do?
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Thank you

Brian Tetreault ERDC-CHL
brian.j.tetreault@usace.army.mil

https://www.navcen.uscg.gov/?pageName=AISFAQ
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• Reception of AIS via Satellite
• Transmission of navigation safety information via AIS
• AIS AToNs
• Geographic Notices
• Other information
• Use of AIS to collect information from ships

OTHER COOL AIS STUFF
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t

AIS via Satellite

Slot collision
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AIS TRANSMIT CAPABILITY

AIS well known as a “tracking” system
– Receive information from vessels
AIS is also a two-way communications 
system
– Send information to vessels
– Receive additional information from vessels
– Standard messages and new messages to 

address specific needs
Cooperative work with US Coast Guard
– Technology development
– Test beds
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VIRTUAL ATON

AIS V-AtoN in area where ice and 
tidal range prohibit physical AtoN

AIS V-AtoN marking submerged 
wreck in swift river waters
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https://youtu.be/Iyjs6sM_UxA
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VIRTUAL/SYNTHETIC ATON ISSUES

Process
– Who decides when and where to establish?
– Who creates?
– Monitoring to ensure transmission/receipt?
Technical
– USCG-USACE connectivity
– USAIMS integration
IENC:
– What AIS AtoN are charted?
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INFORMATION 
DELIVERED TO 
VESSELS VIA AIS

Weather 
observations

Water Level

Lock Order
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Mat Sinking Unit operations
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WEATHER OBSERVATIONS VIA AIS
Weather forecasters need more observations
Small fraction of vessels provide voluntary observations
Observations are usually manually collected
Communication of observations from vessel to weather 
offices can be problematic
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Shore AIS network

Integration 
software

Processing
- Decode
- QA/QC
- Routing

Obs. 
DB

Forecast 
models

Forecaster

Other 
comms
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USACE-USCG ISA
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SYSTEM MONITORING
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SYSTEM MONITORING


