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The Promise of e-Navigation  

“e-Navigation is the harmonised collection, 

integration, exchange, presentation and analysis of 

maritime information onboard and ashore by 

electronic means to enhance berth to berth navigation 

and related services, for safety and security at sea and 

protection of the marine environment” 

 

 Improve the quantity and quality of data and information 

 Ensure interoperability between existing and developing 

disparate systems 

 Identify and fill information and communications gaps 
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“Three sides of the coin” 
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Analog navigation 

• Paper charts 

• Manual positioning 

• Voice communications 

• Visual aids to navigation 
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Digital navigation 

Electronic navigation charts 

(ENC/IENC) 
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Getting data the last mile 
(or few meters) 

 Data onboard and ashore is needed elsewhere 

 Many users need the same information 

 How to get it where it needs to go? 

► Some methods – part way there 

► Others all the way, but with limitations 

► Requirement for long distance and short 

• Around the world and from the radio to the user 

 Focus of this presentation is communications 

capabilities, but data architecture is critical 
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Ship-to-ship & ship-to-shore 

Onboard ship: 
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River Information Services (RIS) 
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USCG 
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Web 

Services: 

XML, RSS, 

etc. 

Lock Operator 

GUI 

AIS aboard vessels 

Industry 

Other Gov’t 

agencies 

Public 

USCG data capabilities: 

AIS archive, validation, etc. 

Internal 

applications: 

• LPMS/OMNI 

• CPT 

• Other apps 

 Internal and external 

Navigation data sources: 

• Met/hydro 

• Commodity 

• Voyage plans 

• Other 

Lock Operations Management Application 

(LOMA) 



Innovative solutions for a safer, better world BUILDING STRONG® 

Enhanced Marine Safety Information (eMSI) 

NOAA 
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NGA 

USACE 
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Lock approach current modeling 



Innovative solutions for a safer, better world BUILDING STRONG® 

Model 

output 
 

 

 

 

 

 

 

Convert 

to ASM LOMA 

AIS units at Locks 

AIS message 

Payload 

Model input: 

- Bathymetry 

- Structure plans 

- Dam discharge 

-Surface elevation 

(pool) 

 

Lock approach hydrodynamic model 
Onboard portrayal 
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Communications capabilities 

 Existing 

► Visual, audio 

► AIS 

► WiFi, WiMAX, network 

 Developing 

► VHF Data Exchange System (VDES) 

► Whitespace radio 

► Others? 
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Ship - Ship 

Situational Awareness 

Station 

Ashore 

Ship - Shore 

Monitoring, reporting 

 

Shore – Ship 

Navigation info. 

Automatic Identification System (AIS) 
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Automatic Identification System (AIS) 
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AIS transceiver deployment on US inland 

waterways 

Coverage 

gaps 

• Line of sight, subject to: 

• Antenna installation 

• Terrain 

• Interference 

• Data link loading 

• Open system - security 
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Other communications methods 
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Very High Frequency (VHF) 

Data Exchange System (VDES) 

“a digital data exchange system envisaged to offer 

a globally interoperable and commonly available 

maritime data communication capability for 

ship/ship and ship/shore safety of navigation 

communications including global coverage via a 

satellite component.”  
 

(IALA, VDES demonstration objectives (draft), September 2013) 
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VDES Design considerations 

 Protect AIS for collision avoidance & 

identification purposes 

 RF transmissions must respect AIS & voice 

 In transition to VDES service the capabilities 

available on ships must be carefully considered 

 Balance & prioritization of information delivered 

by AIS, VDES and the use of other methods 
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VDES Roadmap 
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Getting information the last mile… 

 Does more info = too much info? 

► How will it be presented in a useful way? 

► Formats, symbology, systems used, etc. 

 Carriage requirements 

► voluntary or mandatory? 

► Acceptance of users/purchasers 

 Roles of open and proprietary systems 

 Prioritization of information delivery 

► Availability, reliability, recoverability 

 



Innovative solutions for a safer, better world BUILDING STRONG® 

Conclusion 

 Identify “disturbances” 

► The promise of e-Navigation: increased information 

 Highlight priority areas for research 

► Existing and developing communications 

• How they can work together 

• Compliment, augment, and enhance current capabilities 

 Quantify and track MTS resilience 

► Information reliably delivered to those who need it, 

when they need it, in a form they need, will support 

MTS resilience 
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Brian Tetreault 
brian.j.tetreault@usace.army.mil 

Thank you for your attention! 
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AIS information 
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ID# ITU-R M.1371 AIS Message Descriptions AU AS IN Slots 

1,2,3 

Position Reports – autonomous (au), assigned (as), or interrogated 

(in) x x x 1 

4 Base Station Report – UTC/date, position, slot nr.   x   1 

5 Class A Report - static and voyage related data x x x 2 

6,7,8 Binary Message – addressed, acknowledge or broadcast x x x 5/2 

9 SAR aircraft position report x x x 1 

10,11 UTC/Date - enquiry and response    x x 1 

12,13,14 Safety Text Message – addressed, acknowledge or broadcast   x x 5/2 

15 Interrogation –  request for specific messages   x x 1 

16 Assignment Mode Command  x x   1 

17 Binary Message – DGNSS Correction   x   1 

18,19 Class B Reports – position & extended x x   2 

20 Data Link Management – reserve slots   x   1 

21 ATON Report – position & status x x x 2 

22 Channel Management   x   1 

23 Group Assignment       1 

24 Class B-CS Static Data     x 1 

25 Binary Message - single-slot       1 

26 Binary Message - multi-slot (STDMA)       5 

27 Long-range AIS broadcast message 
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AIS carriage requirements 
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Vessel affected by AIS rulemaking 
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• Additional information provided as 

overlay to IENC: 

• Weather 

• Water levels 

• Lock status 

Upper and 

lower gage 

readings 

Vessels 

awaiting 

lockage 
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 Used by Saint 
Lawrence 
Seaway since 
2002 

 Improves 
efficiency, lock 
utilization, 
mitigates racing 
& wait time 

 Allows Locks to 
perform 
Maintenance 
based on que 

 Allows industry 
to save fuel  

Lock Order Message 
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Line Placed for e-AtoN movement 

e-AtoN will “move” along line with changing gage 
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Line Placed for e-Aton movement 

e-AtoN placed at 12’ along line with changing gage 


