
United States Coast GuardUnited States Coast GuardUnited States Coast GuardUnited States Coast Guard
Office of Navigation SystemsOffice of Navigation Systems

Providing navigation Providing navigation Providing navigation Providing navigation 
safety information for safety information for 
America’s waterwaysAmerica’s waterways

Jorge ArroyoJorge Arroyo
Program Analyst
U.S. Coast Guard Headquarters
Washington, DC

Smart Rivers
September 15th, 2011

New Orleans, LA
Washington, DC



AIS Application Specific MessagesAIS Application Specific Messages
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ID# ITU-R M.1371 AIS Message Descriptions – Mobile Stations A
U

A
S

I
N 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 1g

21 ATON Report – position & status x x x 2

22 Channel Management x 1

23 Group Assignment 1p g

24 Class B-CS Static Data x 1

25 Binary Message - single-slot 1

26 Binary Message - multi-slot (STDMA) 526 Binary Message multi slot (STDMA) 5





Position ReportsPosition Reports
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ID# ITU-R M.1371 AIS Message Descriptions – Fixed Stations A
U

A
S

I
N 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 1g

21 ATON Report – position & status x x x 2

22 Channel Management x 1

23 Group Assignment 1p g

24 Class B-CS Static Data x 1

25 Binary Message - single-slot 1

26 Binary Message - multi-slot (STDMA) 526 Binary Message multi slot (STDMA) 5



AIS ATON’sAIS ATON’s

• Monitors ‘health’ 
& position

• Improves 
availability by 
reducing time to 
respond to 
outages becauseoutages because 
of near real time 
monitoring.

• Improves 
“visibility” to AIS 
equipped vessels.



ID# ITU-R M.1371 AIS Message Descriptions – All Stations A
U

A
S

I
N 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 1g

21 ATON Report – position & status x x x 2

22 Channel Management x 1

23 Group Assignment 1p g

24 Class B-CS Static Data x 1

25 Binary Message - single-slot 1

26 Binary Message - multi-slot (STDMA) 526 Binary Message multi slot (STDMA) 5





ID# ITU-R M.1371 AIS Message Descriptions – Tele-commands A
U

A
S

I
N 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 1g

21 ATON Report – position & status x x x 2

22 Channel Management x 1

23 Group Assignment 1p g

24 Class B-CS Static Data x 1

25 Binary Message - single-slot 1

26 Binary Message - multi-slot (STDMA) 526 Binary Message multi slot (STDMA) 5



ID# ITU-R M.1371 AIS Message Descriptions - Applications A
U

A
S

I
N 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 1g

21 ATON Report – position & status x x x 2

22 Channel Management x 1

23 Group Assignment 1p g

24 Class B-CS Static Data x 1

25 Binary Message - single-slot 1

26 Binary Message - multi-slot (STDMA) 526 Binary Message multi slot (STDMA) 5
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Application Specific Message FormatApplication Specific Message Format



AIS can transfer data via binary messages…AIS can transfer data via binary messages…

• Provides a means to use other applicationsProvides a means to use other applications 

• Encode application on the transmission side

• Decode application on the receive side

S i h G l Add d b d• Sent as either General or Addressed broadcast

• Addressed messages (MMSI-to-MMSI)Addressed messages (MMSI to MMSI) 
receives an acknowledgement that the binary 
message was receivedmessage was received



IMO IMO SSN/Circ.236 N/Circ.236 

AIS BINARYAIS BINARYAIS BINARY AIS BINARY 
GUIDANCEGUIDANCE
44--YR TRIALYR TRIAL44--YR TRIAL YR TRIAL 
PERIODPERIOD
May 2004 May 2004 -- 20082008



IMO SN/Circ.236 ASM’sIMO SN/Circ.236 ASM’s

Met/Hydrological*

Dangerous cargo indication*

Fairway closed*Fairway closed*

Tidal window*

Extended ship static & voyage-related data*

Number of persons on board**

VTS-generated/synthetic targets**



Meteorological & Hydrological ReportingMeteorological & Hydrological ReportingMeteorological & Hydrological ReportingMeteorological & Hydrological Reporting
• Improves the overall safety & efficiency of 

marine traffic
i l i• Some in place since 2002



Lock OrderLock Order
• Used by Saint 

Lawrence 
Seaway since 
20022002

• Improves 
efficiency, 
lock 
utilizationutilization, 
mitigates 
racing & wait 
time



IMO SN/Circ.290IMO SN/Circ.290
AIS ASMAIS ASMAIS ASM AIS ASM 
PORTRAYAL PORTRAYAL 
GUIDANCEGUIDANCEGUIDANCEGUIDANCE



IMO SN/Circ.289IMO SN/Circ.289
AIS ASMAIS ASMAIS ASM AIS ASM 
GUIDANCEGUIDANCE
22 ASM’s22 ASM’s22 ASM’s22 ASM’s



IMO SN/Circ.289 ASM’sIMO SN/Circ.289 ASM’s
Clearance time to enter port
Marine traffic signalg
Berthing data 
Weather observation report from shipp p
Area notice – broadcast & addressed
Extended ship static and voyage-related data*p y g
Dangerous cargo indication*
Environmental Data
Route information – broadcast & addressed
Text description – broadcast & addressed
Meteorological and Hydrographic [sensor] data
Tidal window



NOAA
P.O.R.T.S.
Physical
Oceanographic
Real-TimeReal Time
System



NOAA’s



Real Time PORTS®Real-Time PORTS®

Locations



AIS ASM NOAA PORTS PortrayalAIS ASM NOAA PORTS Portrayal



Area NoticeArea Notice (Geo(Geo--referenced Information)referenced Information)
circle or point

rectangle

tsector

polyline

polygon

associated text



Area Notice DescriptionsArea Notice Descriptions
Anchorage Area: Anchorage closedAnchorage Area: Anchorage closed
Anchorage Area: Anchorage open Chart Feature: Bridge partially open Environmental Caution Area: High wind
Anchorage Area: Anchoring prohibited Chart Feature: Channel obstruction Environmental Caution Area: Storm front (line squall)
Anchorage Area: Deep draft anchorage Chart Feature: Reduced vertical clearance Environmental Caution Area: Storm warning 
Anchorage Area: Shallow draft anchorage Chart Feature: Semi-submerged object Information: Icebreaker waiting area
Anchorage Area: Vessel transfer operations Chart Feature: Shoal area Information: Location of response unitsAnchorage Area: Vessel transfer operations Chart Feature: Shoal area Information: Location of response units
Cancellation – cancel area per Msg Linkage ID Chart Feature: Shoal area due east Information: Pilot boarding position
Caution Area: Cluster of fishing vessels Chart Feature: Shoal area due north Information: Places of refuge
Caution Area: Derelicts (drifting objects) Chart Feature: Shoal area due south Information: Position of icebreakers
Caution Area: Divers down Chart Feature: Shoal area due west Instruction: Await instructions prior to …
Caution Area: Dredge operations Chart Feature: Submerged object Instruction: Contact Port Administration here
Caution Area: Fairway closed Chart Feature: Sunken vessel Instruction: Contact VTS at this point/juncture

Caution Area: Fishery – nets in water Clearance granted – proceed to berth Instruction: Do not proceed beyond this point/juncture

Caution Area: Harbour closed Distress Area: Person overboard Other – Define in associated text field
Caution Area: Marine event Distress Area: Pollution response area Proceed to this location – await instructions
Caution Area: Marine mammals habitat Distress Area: SAR area Report from ship: Icing infop p g
Caution Area: Marine mammals in area – reduce speed Distress Area: Vessel abandoning ship Report from ship: Miscellaneous information 

Caution Area: Marine mammals in area – report sightings Distress Area: Vessel collision Restricted Area: Active military OPAREA

Caution Area: Marine mammals in area – stay clear Distress Area: Vessel disabled and adrift Restricted Area: Drifting Mines

Caution Area: Protected habitat – no fishing or anchoring Distress Area: Vessel fire/explosion Restricted Area: Entry approval required prior to transit

Caution Area: Protected habitat – reduce speed Distress Area: Vessel flooding Restricted Area: Entry prohibited
Caution Area: Protected habitat – stay clear Distress Area: Vessel grounding Restricted Area: Firing – danger area.
Caution Area: Risk (define in Associated text field) Distress Area: Vessel listing/capsizing Restricted Area: Fishing prohibited

Caution Area: Seaplane operations Distress Area: Vessel requests medical assistance Restricted Area: No anchoring.

Caution Area: Survey operations Distress Area: Vessel sinking Rouge or suspicious vesselCaution Area: Survey operations Distress Area: Vessel sinking Rouge or suspicious vessel
Caution Area: Swim area Distress Area: Vessel under assault Route: Alternative route
Caution Area: Traffic congestion Environmental  Caution Area: Heavy icing Route: Recommended route
Caution Area: Underwater operation Environmental  Caution Area: Restricted visibility Route: Recommended route through ice
Caution Area: Underwater vehicle operation Environmental  Caution Area: Strong currents Security Alert – Level 1/2/3
Chart Feature: Bridge closed Environmental Caution Area: Hazardous sea ice Vessel requesting non-distress assistance
Chart Feature: Bridge fully open Environmental Caution Area: High waves VTS active target



Lessons Learned from our Test BedsLessons Learned from our Test Beds

Broadcasting PORTS data via AIS every three 
minutes has very minimal impact to the VDL
Be aware of bit-stuffing impacts and mitigations 
when designing messages
Regarding message efficiency and probability of 
delivery, 3-slot messages seem best
Use FATDMA not RATDMA 
VDL monitoring location is important
Use caution when using Repeater ModeUse caution when using Repeater Mode 

2/1/11 31



Future ASM developments…Future ASM developments…
• International Assoc. of Marine Aids to Navigation & Lighthouse Authorities (IALA) 

Guidelines & Recommendations

E N i ti C itt P t l W ki GE-Navigation Committee, Portrayal Working Group

Maintaining an AIS ASM catalogue

• Radio Technical Commission for Maritime Services (RTCM) Standards• Radio Technical Commission for Maritime Services (RTCM) Standards

Special Committee 121 - AIS ASM 

Special Committee 129 - Navigation Portrayalp g y

Special Committee 109 – Electronic Chart Systems

• U.S. Coast Guard 

To expand our AIS ASM test beds to Louisville KY and with USACE LOMA effort

To expand mandatory AIS carriage to all U.S. waters

To require ECS and its integration with AIS (including ASM’s)

To provide NOAA PORTS via NAIS





www.navcen.uscg.govwww.navcen.uscg.gov



www.e-navigation.nl/asmwww.e-navigation.nl/asm
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