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Background

▪ Requirement of VTS-INS product specification (PS)

• IMO's proposed MS(maritime service) and product specification

– IMO proposed 16 MS for maritime safety and suggested that the product specification based on S-

100 standard is required for harmonized data exchange

– VTS (INS, NAS, TOS) is defined as MS 1,2,3 services

• VTS committee is developing the MS 1,2,3 Guideline and identifying data of MS 1,2,3.

– VTS committee is defining items such as definition, scope, objective in MS Guideline

– VTS Committee is identifying data that needs to be exchanged in the VTS

– However, the development of the product specification for the VTS has not proceeded.

▪ Proposal for development of product specification

– Development team decided to participate in the development work of INS product specification to 

promote the development of IMO MS 1

– Development team proposed the development of VTS-INS product specification based on scenario at 

the VTS 46
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▪ VTS-INS product specification development direction

• Development team think [The important thing about product specification is 5W1H]

• We tried to the answer 5W1H using VTS rules, the output documents of the VTS 

committee, discussions with VTS Operator, etc.

• Using the 5W1H concept, the development team have drafted a VTS-INS product 

specification

VTS-INS PS development direction

When

What

Who

Where

Why

How

What data is exchanged in VTS?

Who is data sender? Who is data receiver?

When do vessels send this data?

Where do vessels send  this data?

Why this data is sent?

How do vessel and VTS exchange this data?
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VTS-INS PS development process

2. Define data exchange scenario

Define data exchange scenario based on requirements

act Map Scenario
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(Vessel) Report the Pre-
Arrival

(VTS) Receive Pre-
Arrival Report

(VTS) Assignment
for vessel entering

(Vessel) Entering in 
VTS Area

(Vessel) Report the 
Entering VTS Area

(VTS) Provide VTS 
Area information

(VTS) Provide VTS Area 
Information

(Vessel) Vessel 
within VTS Area

(Vessel) Report 
Movement in VTS 

Area

(Vessel) Report 
Berth / Anchorage 

in VTS Area

(Vessel) Report 
Departing in VTS 

Area

(Vessel) Reporting 
in passing point

(Vessel) Reporting 
Pre-Movement 

before movement
(10 m)

(Vessel) Reporting 
Movement start

(Vessel) Reporting 
Arrival destination

(Vessel) Reporting passing 
through reporting point

(Vessel) Request VTS 
Area information

(VTS) Receive Vessel 
request information

(VTS) Provide VTS 
Area information

(Vessel) Report 
Accident

(VTS) Broadcasting 
Alarm

(Vessel) Request SAR
(Search & Rescue)

(Vessel) Request 
Medical Assistance

(Vessel) Reporting NUC
(Not Under Command)

(VTS) Provide 
Assitance Information

(VTS) Broadcasting 
Warning Information

(VTS) Broadcasting 
Accident Information

(Accident Support) 
Detailed information is 
provided by voice 
communication between 
vessel and VTS

(Accident Information)
Broadcasting about 
incident information 
received in previous 
scenarios

(Vessel) Warning 
Information Received

(Warning Information)
Provides two types of warning
Environmental: Tsunami, Typoon, etc.
Navigational: Construction area, Military training, etc.

Request VTS Area Information

VTS Information Service
Message

Contact Detail

Ship Information

Ship Dynamic

Navigational Equipment
Condition

Accident

Broadcasting Accident

EnvironmentalHazard

NavigationalWarning

EnvironmentalConditions

NavigationalConditions

<<Category of Statement & Movement Purpose>>
- enumeration : [sailing, anchorage, berth]
- Current statement, moving purpose 

   [continuous navigation, anchorage, berth, departure]

Ship Dynamic

ShipSpeed

BunkerInformation

Heading

CategoryOfStatement

MovementPurpose

RouteName

RouteVersion

Geometry

<Movement Report>
- The movement report consists of three reports

   [before movement, movement, arrival]

- Four situations can be represented through the same model.

   [Move, Berth, Anchorage, Departure]

<Pre-Arrival Report>
- Before the vessel enters the VTS Area
- Ship provides ship name, 
specification, route information, etc.
- VTS confirms this report

<Entering Report>
- Vessel report when the entering the VTS area
- Vessel reports current location information

<Accident Report>
- Sending important 
information for help in 
case of an accident

<Broadcasting Alarm>
- When a dangerous situation occurs in the VTS Area
- The VTS informs the vessel
- Dangerous situations classified as Environmental & 
Navigational Warning, Accident

<Request VTS Area Information>
- The ship may request and receive VTS Area 
information when necessary
- VTS Area Information is divided into 
Environmental & Navigational Information

(Environmental Information)
- Metelogical : Wind, visibility, temperature, etc.
- Hydrographical : Tide, tide, waves, etc.
- Warning(=Hazard) : Tsunami, Typhoon, etc.

(Navigational Information)
- Status : AtoN, fairway, ports, etc
- Limitations : UKC, Restricted area, etc.
- Warning : Construction area, Military training, etc.

Accident

Assitance Detail

SAR Detail

Medical Assitance Detail

NUC Detail

VTS Information Service
Message

shipMRN

MMSIcode

ReportedAt

ReportedBy

MessageIdentifier

RequestInofrmation

VTSOperatorAssignment

LocationState

AdministrationState

MessageMarkers

Assignment of VTS Center

VTS Information Service
Message

Contact Detail

Ship Information

Ship Dynamic

Navigational Equipment
Condition

Accident

Broadcasting Accident

EnvironmentalHazard

NavigationalWarning

EnvironmentalConditions

NavigationalConditions

Provide VTS Area Information

VTS Information Service
Message

Contact Detail

Ship Information

Ship Dynamic

Navigational Equipment
Condition

Accident

Broadcasting Accident

EnvironmentalHazard

NavigationalWarning

EnvironmentalConditions

NavigationalConditions

Entering Report

VTS Information Service
Message

Contact Detail

Ship Information

Ship Dynamic

Navigational Equipment
Condition

Accident

Broadcasting Accident

EnvironmentalHazard

NavigationalWarning

EnvironmentalConditions

NavigationalConditions

Movement Report

VTS Information Service
Message

Contact Detail

Ship Information

Ship Dynamic

Navigational Equipment
Condition

Accident

Broadcasting Accident

EnvironmentalHazard

NavigationalWarning

EnvironmentalConditions

NavigationalConditions

Provide VTS Area Information

VTS Information Service
Message

Contact Detail

Ship Information

Ship Dynamic

Navigational Equipment
Condition

Accident

Broadcasting Accident

EnvironmentalHazard

NavigationalWarning

EnvironmentalConditions

NavigationalConditions

Accident Report

VTS Information Service
Message

Contact Detail

Ship Information

Ship Dynamic

Navigational Equipment
Condition

Accident

Broadcasting Accident

EnvironmentalHazard

NavigationalWarning

EnvironmentalConditions

NavigationalConditions

Broadcasting Accident
Information

VTS Information Service
Message

Contact Detail

Ship Information

Ship Dynamic

Navigational Equipment
Condition

Accident

Broadcasting Accident

EnvironmentalHazard

NavigationalWarning

EnvironmentalConditions

NavigationalConditions

Broadcasting Warning
Information

VTS Information Service
Message

Contact Detail

Ship Information

Ship Dynamic

Navigational Equipment
Condition

Accident

Broadcasting Accident

EnvironmentalHazard

NavigationalWarning

EnvironmentalConditions

NavigationalConditions

Pre-Arrival Report

VTS Information Service
Message

Contact Detail

Ship Information

Ship Dynamic

Navigational Equipment
Condition

Accident

Broadcasting Accident

EnvironmentalHazard

NavigationalWarning

EnvironmentalConditions

NavigationalConditions

Provide VTS Area Information

VTS Information Service
Message

Contact Detail

Ship Information

Ship Dynamic

Navigational Equipment
Condition

Accident

Broadcasting Accident

EnvironmentalHazard

NavigationalWarning

EnvironmentalConditions

NavigationalConditions

Deny

Accept

4. Product specification

Finally, development VTS-INS Product Specification

3. Define Features & Attributes

Analysis another standard(S-101, 124, 127, 211, 412, 421)
New feature for VTS determined

1. VTS user needs

Researching about product specification requirement(=need)
- VTS46 result, MS Guideline, VTS Guideline, VTS operator’s comment, SMCP

IALA V-127

MS Guideline

class VTS-INS Model

VTSAreaInformation
ShipInformation

«SimpleAttribute»
+ callSign: text [0..1]
+ categoryOfVessel: categoryOfVessel [0..1]
+ flagState: ISO3166-2 [0..1]
+ IMONo: text [0..1]
+ ISPSLevel: ISPSLevel [0..1]
+ MMSICode: text
+ numberOfPassenger: integer [0..1]

«ComplexAttribute»
+ cargoInformation: cargoInformation [0..*]
+ shipCrew: shipCrew [0..1]
+ vesselName: vesselName
+ vesselsMeasurements: vesselsMeasurements [0..*]

ShipDynamic

«ComplexAttribute»
+ bunkerInformation: bunkerInformation [0..*]
+ shipSpeed: shipSpeed [0..1]

«SimpleAttribute»
+ categoryOfStatement: categoryOfStatement [0..1]
+ heading: real [0..1]
+ messageIdentifierForRoute: text
+ movementPurpose: movementPurpose [0..1]
+ routeName: text [0..1]
+ routeVersion: integer [0..1]

«SpatialAttribute»
+ geometry: GM_Point [0..1]

Warning

Conditions

NavigationalWarning

«SpatialAttribute»
+ geometry: PointCurveOrSurface [0..*]

«SimpleAttribute»
+ messageIdentifierForNavigationalWarning: text

«ComplexAttribute»
+ navigationalWarningAreaName: navigationalWarningAreaName [0..*]

EnvironmentalHazard

«SimpleAttribute»
+ messageIdentifierForEnvironmentalHazard: text
+ validDateTime: dateTime

BroadcastingAccident

«SimpleAttribute»
+ accidentAlarmType: accidentAlarmType
+ accidentDetail: text [1..*]

«ComplexAttribute»
+ accidentShipInformation: accidentShipInformation [1..*]

«SpatialAttribute»
+ geometry: PointOrSurface

constraints
{either accidentShipMRN or accidentShipMMSICode must be encoded}

EnvironmentalConditions

«SimpleAttribute»
+ messageIdentifierForEnvironmentalConditions: text
+ validDateTime: dateTime

NavigationalConditions

«SimpleAttribute»
+ messageIdentifierForNavigationalCondition: text

«ComplexAttribute»
+ navigationalConditionAreaName: navigationalConditionAreaName [0..*]

VTSInformationServiceMessage

«ComplexAttribute»
+ administrationState: administrationState [0..1]
+ locationState: locationState [0..1]
+ VTSOperatorAssignment: VTSOperatorAssignment [0..1]

«SimpleAttribute»
+ messageIdentifer: text
+ messageMarkers: messageMarkers
+ MMSICode: text [0..1]
+ reportedAt: dateTime [0..1]
+ reportedBy: text [0..1]
+ requestInformtion: requestInformtion [0..*]
+ shipMRN: URN [0..1]

constraints
{either shipMRN or MMSICode must be encoded}

Attribute of S-211 will be utilized. The items 
are approximately as follows and may be 
added/deleted according to the model 
design.

- [simpleAttribute]reportedAt
- [simpleAttribute]reportedBy
- [complexAttributeType]locationState
- [complexAttributeType]
administrationState

accidentShipCargoInformation

«SimpleAttribute»
+ categoryOfCargo: categoryOfCargo
+ categoryOfDangerousOrHazardousCargo: categoryOfDangerousOrHazardousCargo [0..1]
+ loadWeight: real

categoryOfCargo

 bulk = 1
 container = 2
 general = 3
 liquid = 4
 passenger = 5
 livestock = 6
 dangerous or hazardous = 7

categoryOfDangerousOrHazardousCargo

 IMDG Code Class 1 Div. 1.1 = 1
 IMDG Code Class 1 Div. 1.2 = 2
 IMDG Code Class 1 Div. 1.3 = 3
 IMDG Code Class 1 Div. 1.4 = 4
 IMDG Code Class 1 Div. 1.5 = 5
 IMDG Code Class 1 Div. 1.6 = 6
 IMDG Code Class 2 Div. 2.1 = 7
 IMDG Code Class 2 Div. 2.2 = 8
 IMDG Code Class 2 Div. 2.3 = 9
 IMDG Code Class 3 = 10
 IMDG Code Class 4 Div. 4.1 = 11
 IMDG Code Class 4 Div. 4.2 = 12
 MDG Code Class 4 Div. 4.3 = 13
 IMDG Code Class 5 Div. 5.1 = 14
 IMDG Code Class 5 Div. 5.2 = 15
 IMDG Code Class 6 Div. 6.1 = 16
 IMDG Code Class 6 Div. 6.2 = 17
 IMDG Code Class 7 = 18
 IMDG Code Class 8 = 19
 IMDG Code Class 9 = 20
 armful Substances in packaged form = 21

accidentShipName

«SimpleAttribute»
+ displayName: boolean [0..1]
+ language: ISO639-3 [0..1]
+ name: text

accidentShipInformation

«SimpleAttribute»
+ accidentDetail: text [1..*]
+ accidentShipMMSICode: text [0..1]
+ accidentShipMRN: URN [0..1]

«ComplexAttribute»
+ accidentShipCargoInformation: accidentShipCargoInformation [1..*]
+ accidentShipName: accidentShipName

accidentAlarmType

 SAR = 1
 NUC = 2
 traffic accident = 3

ContactDetails

«SimpleAttribute»
+ communicationChannel: text [0..*]

«ComplexAttribute»
+ telecommunications: telecommunications [0..*]

telecommunicationService

«enum»
+ Data = 4
+ Email = 8
+ Facsimile = 2
+ SMS = 3
+ Streamed Data = 5
+ Telegraph = 7
+ Telex = 6
+ Voice = 1

tags
codelistType = open enumeration
encoding = other:[something]

telecommunications

«SimpleAttribute»
+ contactInstructions: text [0..1]
+ telcomCarrier: text [0..1]
+ telecommunicationIdentifier: text
+ telecommunicationService: telecommunicationService [0..*]

vesselName

«SimpleAttribute»
+ displayName: boolean [0..1]
+ language: ISO639-3 [0..1]
+ name: text

vesselsMeasurements

«SimpleAttribute»
+ vesselsCharacteristics: vesselsCharacteristics
+ vesselsCharacteristicsUnit: vesselsCharacteristicsUnit
+ vesselsCharacteristicsValue: real

vesselsCharacteristics

 length overall = 1
 length at waterline = 2
 breadth = 3
 draught = 4
 displacement tonnage = 6
 displacement tonnage, light = 7
 displacement tonnage, loaded = 8
 deadweight tonnage = 9
 gross tonnage = 10
 net tonnage = 11
 panama canal/universal measurement system net tonnage = 12
 suez canal net tonnage = 13

vesselsCharacteristicsUnit

 metric ton = 3
 ton = 4
 short ton = 5
 gross ton = 6
 net ton = 7
 suez canal net tonnage = 9

categoryOfVessel

«enum»
+ bulk carrier = 4
+ container carrier = 2
+ fishing vessel = 8
+ general cargo vessel = 1
+ jack-up exploration or project installation = 15
+ light recreational = 13
+ livestock carrier = 16
+ passenger vessel = 5
+ refrigerated cargo vessel = 7
+ roll-on roll-off = 6
+ semi-submersible offshore installation = 14
+ service = 9
+ sport fishing = 17
+ tanker = 3
+ towed or pushed composite unit = 11
+ tug and tow = 12
+ warship = 10

tags
codelistType = open enumeration
encoding = other:[something]

ISPSLevel

 ISPS Level 1 = 1
 ISPS Level 2 = 2
 ISPS Level 3 = 3

NavigationalEquipmentCondition

«SimpleAttribute»
+ compassSystem: equipmentCondition
+ electronicPositionFixing: equipmentCondition
+ engineTelegraph: equipmentCondition
+ mooringWinchesAndLines: equipmentCondition
+ numberOfPowerUnitsInUse: text [0..1]
+ rateOfTurnIndicator: integer [0..1]
+ RPMPitchIndicator: equipmentCondition
+ rudderIndicator: equipmentCondition
+ speedLog: equipmentCondition
+ steeringGear: equipmentCondition
+ VHFEquipment: equipmentCondition
+ whistles: equipmentCondition

«ComplexAttribute»
+ radarEquipment: radarEquipment [0..*]

radarEquipment

«SimpleAttribute»
+ abnormalRadar: text [0..1]
+ radarARPA: boolean [0..1]
+ radarType: radarType

radarType

 x-Band = 1
 s-band = 2

SARDetail

«SimpleAttribute»
+ abandonVesselOrNot: boolean [0..1]
+ numberOfInjuredPerson: integer
+ numberOfLifeboat: integer
+ numberOfLifecraft: integer
+ occurredTime: dateTime
+ rescueEquipment: rescueEquipment [1..*]

rescueEquipment

 SART = 1
 EPIRB = 2
 DSC = 3

medicalAssitanceDetail

«SimpleAttribute»
+ doctorInVessel: boolean [0..1]
+ kindOfMedicalAssistance: kindOfMedicalAssistance
+ timeForMeeting: dateTime [0..1]

kindOfMedicalAssistance

 boat for hospital transfer = 1
 radio medical advice = 2
 helicopter with doctor = 3

notUnderCommandDetail

«SimpleAttribute»
+ notUnderCommandCause: notUnderCommandCause
+ tugRequest: boolean

notUnderCommandCause

 engine = 1
 steering gear = 2
 propeller = 3

Accident

«SimpleAttribute»
+ assitanceDetail: text [0..*]

«SpatialAttribute»
+ geometry: GM_Point [0..1]

«ComplexAttribute»
+ medicalAssitanceDetail: medicalAssitanceDetail [0..1]
+ notUnderCommandDetail: notUnderCommandDetail [0..1]
+ SARDetail: SARDetail [0..1]

shipSpeed

«SimpleAttribute»
+ speedReference: speedReference
+ speedUnits: speedUnits [0..1]
+ speedValue: real

speedReference

 other = 1
 speed over ground = 2
 speed through water = 3

speedUnits

 metres per second = 1
 Kilometres per hour = 2
 Miles Per Hour = 3
 Nautical Miles Per Hour (Knots) = 4

bunkerType

 Fuel Oil = 1
 Marine Diesel Oil = 2
 Marine Gas Oil = 3
 Other = 4

onBoardCrews

«SimpleAttribute»
+ crewName: text
+ crewRank: text [0..1]
+ crewTelephoneNumber: text [0..1]

shipCrew

«SimpleAttribute»
+ captainTelephoneNumber: text
+ numberOfCrew: integer

«ComplexAttribute»
+ onBoardCrews: onBoardCrews [1..*]

cargoInformation

«SimpleAttribute»
+ categoryOfCargo: categoryOfCargo
+ categoryOfDangerousOrHazardousCargo: categoryOfDangerousOrHazardousCargo [0..1]
+ loadWeight: real

bunkerInformation

«SimpleAttribute»
+ bunkerType: bunkerType
+ comment: text [0..1]
+ quantity: real

categoryOfStatement

 sailing = 1
 anchorage = 2
 berthing = 3

movementPurpose

 sailing = 1
 anchorage = 2
 berthing = 3

messageMarkers

 Instruction = 1
 Advice = 2
 Warning = 3
 Information = 4
 Question = 5
 Answer = 6
 Request = 7
 Intention = 8

referenceObject

«enum»
+ ESCORT_TUG = 3
+ PILOT_BOAT = 10
+ TUG = 16
+ VESSEL = 17

tags
codelistType = open enumeration
encoding = other:[something]

timeSequence

 Cancelled = 1
 Confirmed = 2
 Denied = 3
 Requested = 4
 Request Received = 5
 Commenced = 6
 Completed = 7
 Arrival To = 8
 Departure From = 9

timeType

 Estimated = 1
 Actual = 2
 Planned = 3
 Recommended = 4
 Required = 5

serviceObject

«enum»
+ ANCHORING = 1
+ ARRIVAL_BERTH = 3
+ ARRIVAL_PORTAREA = 4
+ ARRIVAL_VTSAREA = 5
+ BERTH_SHIFTING = 6
+ BERTH_VISIT = 7
+ DEPARTURE_BERTH = 12
+ DEPARTURE_PORTAREA = 13
+ ESCORT_TOWAGE = 16
+ PILOTAGE = 26
+ PORT_VISIT = 28
+ TOWAGE = 37

tags
codelistType = open enumeration
encoding = other:[something]

VTSOperatorAssignment

«SimpleAttribute»
+ assigment: boolean
+ assigmentCommnet: text [0..1]
+ WaitingTime: dateTime

locationState

«SimpleAttribute»
+ effectiveTime: dateTime
+ referenceObject: referenceObject
+ timeSequence: timeSequence
+ timeType: timeType
+ windowAfter: text [0..1]
+ windowBefore: text [0..1]

«ComplexAttribute»
+ fromLocation: fromLocation [0..1]
+ toLocation: toLocation [0..1]

fromLocation

«SimpleAttribute»
+ locationMRN: URN
+ terminal: URN [0..1]

toLocation

«SimpleAttribute»
+ locationMRN: URN
+ terminal: URN [0..1]

atLocation

«SimpleAttribute»
+ locationMRN: URN
+ terminal: URN [0..1]

administrationState

«ComplexAttribute»
+ atLocation: atLocation [0..1]

«SimpleAttribute»
+ effectiveTime: dateTime
+ performingActor: URN [0..1]
+ serviceObject: serviceObject
+ timeSequence: timeSequence
+ windowAfter: text [0..1]
+ windowBefore: text [0..1]

requestInformtion

 Environmental conditions(meteo) = 1
 Environmental conditions(hydrographical) = 2
 Environmental conditions(warnings) = 3
 Navigational conditions(warnings) = 4
 Navigational conditions(limitations) = 5
 Navigational conditions(status) = 6
 Navigational conditions(geographical information) = 7

equipmentCondition

 not installed = 1
 normal = 2
 abnormal = 3

timeSequence is constrained to values 1 to 5timeSequence is constrained value 8 and 9

categoryOfStatement and 
movementPurpose are mandatory only for 
ship movement reporting.

navigationalWarningAreaName

«SimpleAttribute»
+ displayName: boolean [0..1]
+ language: ISO639-3 [0..1]
+ name: text

navigationalConditionAreaName

«SimpleAttribute»
+ displayName: boolean [0..1]
+ language: ISO639-3 [0..1]
+ name: text

WarningDetail

+informationProvidedFor 1

relatedVTSArea

+provideInformation

0..*

+refers 1

reference

+referred

0..*

+informationProvidedFor 1

relatedShip+provideInformation

0..1

+refers

1 reference

+referred

0..*

+theContactProvider

1

shipContact +theContactDetails

0..1

+informationProvidedFor1

relatedShip+provideInformation

0..*

+informationProvidedFor 1

relatedShip+provideInformation

0..1

+informationProvidedFor1

relatedShip+provideInformation

0..1
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VTS-INS PS User Need(Reference)

VTS INS product specification & user need

• Reporting procedure for 
ships at VTS center

• Identify scenario that VTS 

center provides information to 
vessels

• Action of vessels and VTS 
center in VTS area

• Reporting procedure for 
ships at VTS center

• VTS Operator share the 
actions actually performed 
in the VTS Center

• Information exchange 
procedure & data in voice 
communication

• Identify data category, 
feature and attribute 
requirement by VTS

• Identify data type 
requirement by VTS

• Identify information 
included in the ship's report

• Identify information VTS 
center provide to ship

• Reference data model 
defined by other product 
specification

• Information on Pre-Arrival 
Report when entering VTS 
Center

When, Where, Why and Who What and How

class VTS-INS Model

VTSAreaInformation
ShipInformation

«SimpleAttribute»
+ callSign: text [0..1]
+ categoryOfVessel: categoryOfVessel [0..1]
+ flagState: ISO3166-2 [0..1]
+ IMONo: text [0..1]
+ ISPSLevel: ISPSLevel [0..1]
+ MMSICode: text
+ numberOfPassenger: integer [0..1]

«ComplexAttribute»
+ cargoInformation: cargoInformation [0..*]
+ shipCrew: shipCrew [0..1]
+ vesselName: vesselName
+ vesselsMeasurements: vesselsMeasurements [0..*]

ShipDynamic

«ComplexAttribute»
+ bunkerInformation: bunkerInformation [0..*]
+ shipSpeed: shipSpeed [0..1]

«SimpleAttribute»
+ categoryOfStatement: categoryOfStatement [0..1]
+ heading: real [0..1]
+ messageIdentifierForRoute: text
+ movementPurpose: movementPurpose [0..1]
+ routeName: text [0..1]
+ routeVersion: integer [0..1]

«SpatialAttribute»
+ geometry: GM_Point [0..1]

Warning

Conditions

NavigationalWarning

«SpatialAttribute»
+ geometry: PointCurveOrSurface [0..*]

«SimpleAttribute»
+ messageIdentifierForNavigationalWarning: text

«ComplexAttribute»
+ navigationalWarningAreaName: navigationalWarningAreaName [0..*]

EnvironmentalHazard

«SimpleAttribute»
+ messageIdentifierForEnvironmentalHazard: text
+ validDateTime: dateTime

BroadcastingAccident

«SimpleAttribute»
+ accidentAlarmType: accidentAlarmType
+ accidentDetail: text [1..*]

«ComplexAttribute»
+ accidentShipInformation: accidentShipInformation [1..*]

«SpatialAttribute»
+ geometry: PointOrSurface

constraints
{either accidentShipMRN or accidentShipMMSICode must be encoded}

EnvironmentalConditions

«SimpleAttribute»
+ messageIdentifierForEnvironmentalConditions: text
+ validDateTime: dateTime

NavigationalConditions

«SimpleAttribute»
+ messageIdentifierForNavigationalCondition: text

«ComplexAttribute»
+ navigationalConditionAreaName: navigationalConditionAreaName [0..*]

VTSInformationServiceMessage

«ComplexAttribute»
+ administrationState: administrationState [0..1]
+ locationState: locationState [0..1]
+ VTSOperatorAssignment: VTSOperatorAssignment [0..1]

«SimpleAttribute»
+ messageIdentifer: text
+ messageMarkers: messageMarkers
+ MMSICode: text [0..1]
+ reportedAt: dateTime [0..1]
+ reportedBy: text [0..1]
+ requestInformtion: requestInformtion [0..*]
+ shipMRN: URN [0..1]

constraints
{either shipMRN or MMSICode must be encoded}

Attribute of S-211 will be utilized. The items 
are approximately as follows and may be 
added/deleted according to the model 
design.

- [simpleAttribute]reportedAt
- [simpleAttribute]reportedBy
- [complexAttributeType]locationState
- [complexAttributeType]
administrationState

ContactDetails

«SimpleAttribute»
+ communicationChannel: text [0..*]

«ComplexAttribute»
+ telecommunications: telecommunications [0..*]

NavigationalEquipmentCondition

«SimpleAttribute»
+ compassSystem: equipmentCondition
+ electronicPositionFixing: equipmentCondition
+ engineTelegraph: equipmentCondition
+ mooringWinchesAndLines: equipmentCondition
+ numberOfPowerUnitsInUse: text [0..1]
+ rateOfTurnIndicator: integer [0..1]
+ RPMPitchIndicator: equipmentCondition
+ rudderIndicator: equipmentCondition
+ speedLog: equipmentCondition
+ steeringGear: equipmentCondition
+ VHFEquipment: equipmentCondition
+ whistles: equipmentCondition

«ComplexAttribute»
+ radarEquipment: radarEquipment [0..*]

Accident

«SimpleAttribute»
+ assitanceDetail: text [0..*]

«SpatialAttribute»
+ geometry: GM_Point [0..1]

«ComplexAttribute»
+ medicalAssitanceDetail: medicalAssitanceDetail [0..1]
+ notUnderCommandDetail: notUnderCommandDetail [0..1]
+ SARDetail: SARDetail [0..1]

categoryOfStatement and 
movementPurpose are mandatory only for 
ship movement reporting.

WarningDetail

+informationProvidedFor 1

relatedVTSArea

+provideInformation

0..*

+refers 1

reference

+referred

0..*

+informationProvidedFor 1

relatedShip+provideInformation

0..1

+refers

1 reference

+referred

0..*

+theContactProvider

1

shipContact +theContactDetails

0..1

+informationProvidedFor1

relatedShip+provideInformation

0..*

+informationProvidedFor 1

relatedShip+provideInformation

0..1

+informationProvidedFor1

relatedShip+provideInformation

0..1



7

Roadmap of VTS-INS PS development
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▪ Development of VTS-INS PS draft scenarios

• Defines actions that occur in VTS Area based on V-127, MS Guideline

– Requests and reports of vessels within the VTS area

– Information about risks and warnings provided by the VTS Center

• The development team found answers about When, Where, Why and Who 

VTS-INS PS Scenario development

IALA V-127 Operational Procedure

IALA MS GuidelineVTS-INS draft ScenarioIn the scenario, ship and VTS location are
represented by virtual picture.
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▪ Mapping between draft scenarios and data

• Define the data exchanged for each action based on V-127 and VTS46-13.3.9

– Identifies the data reported by the ship in V-127

– Mapping between scenarios and data list (VTS46-13.3.9)

• The development team found answer about what and how(partially)

VTS-INS PS Scenario development

Detailed VTS INS PS Scenario(data exchange) VTS46-13.3.9
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▪ Revision of Scenario

• Verification of draft scenario.

– Development team analyzed the draft scenarios with a Korean VTS operator

– Development team analyzed other VTS document (rules) and systems related to VTS.

• IMO SMCP, VTS flag rule, VTS web service(sound VTS), etc.

• Development of final version of scenario based on analysis results

– Scenario were expanded to consist of 4 detail scenarios

– Pre-Arrival, Entering & Movement, Report Accident and VTS Center Provide Information

VTS-INS PS Scenario development

VTS-INS product specification development history

Scenario Description

Pre-Arrival
- Process about vessel request entering VTS area & VTS 

center’s assignment

Entering & 
Movement

- Process about vessel reporting the entry VTS area
- Process about vessel movement within VTS area
- Movement : movement, berth, anchorage, departure

Accident 
Report

- Process of reporting vessel’s emergency situation and 
request assistance

- Emergency situation is consist of SAR, medical 
assistance and NUC

VTS center
provide 

information

- Process of providing information in the VTS area
- Information : environmental & navigational information, 

accident in VTS area

Scenario(final ver.)

Scenario revision history
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▪ VTS-INS PS Scenario

• Using the identified references, the development team created the scenario

• Mapping the scenarios and the data list

VTS-INS PS Scenario development

VTS-INS PS scenario(final ver.) VTS-INS PS data list(final ver.)
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▪ VTS-INS PS Scenario & Data

• The scenario consists of four detailed scenarios.

– Pre-arrival report, Entering & movement report, Accident report, Provide VTS area information

VTS-INS PS Scenario

VTS-INS PS scenario

act Map Scenario

P
re

-A
rr

iv
al

(Vessel) Report the Pre-
Arrival

(VTS) Receive Pre-
Arrival Report

(VTS) Assignment
for vessel entering

(VTS) Provide VTS 
Area information

<Pre-Arrival Report>
- Before the vessel enters the VTS Area
- Ship provides ship name, 
specification, route information, etc.
- VTS confirms this report

Assignment of VTS Center

VTS Information Service
Message

Contact Detail

Ship Information

Ship Dynamic

Navigational Equipment
Condition

Accident

Broadcasting Accident

EnvironmentalHazard

NavigationalWarning

EnvironmentalConditions

NavigationalConditions

Provide VTS Area Information

VTS Information Service
Message

Contact Detail

Ship Information

Ship Dynamic

Navigational Equipment
Condition

Accident

Broadcasting Accident

EnvironmentalHazard

NavigationalWarning

EnvironmentalConditions

NavigationalConditions

Pre-Arrival Report

VTS Information Service
Message

Contact Detail

Ship Information

Ship Dynamic

Navigational Equipment
Condition

Accident

Broadcasting Accident

EnvironmentalHazard

NavigationalWarning

EnvironmentalConditions

NavigationalConditions

Deny

Accept

Pre-arrival Scenario
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▪ VTS-INS PS Scenario & Data

• The scenario consists of four detailed scenarios.

– Pre-arrival report, Entering & movement report, Accident report, Provide VTS area information

• Represent scenarios in the form of process diagrams with mapping to exchanged data at 

each step.

VTS-INS PS Scenario

VTS-INS map scenario

act Map Scenario

P
re

-A
rr

iv
al

(Vessel) Report the Pre-
Arrival

(VTS) Receive Pre-
Arrival Report

(VTS) Assignment
for vessel entering

(VTS) Provide VTS 
Area information

<Pre-Arrival Report>
- Before the vessel enters the VTS Area
- Ship provides ship name, 
specification, route information, etc.
- VTS confirms this report

Assignment of VTS Center

VTS Information Service
Message

Contact Detail

Ship Information

Ship Dynamic

Navigational Equipment
Condition

Accident

Broadcasting Accident

EnvironmentalHazard

NavigationalWarning

EnvironmentalConditions

NavigationalConditions

Provide VTS Area Information

VTS Information Service
Message

Contact Detail

Ship Information

Ship Dynamic

Navigational Equipment
Condition

Accident

Broadcasting Accident

EnvironmentalHazard

NavigationalWarning

EnvironmentalConditions

NavigationalConditions

Pre-Arrival Report

VTS Information Service
Message

Contact Detail

Ship Information

Ship Dynamic

Navigational Equipment
Condition

Accident

Broadcasting Accident

EnvironmentalHazard

NavigationalWarning

EnvironmentalConditions

NavigationalConditions

Deny

Accept

Action in VTS

Exchanged Data Elements

act Map Scenario
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 A

re
a
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P
re

-A
rr

iv
al

(Vessel) Report the Pre-
Arrival

(VTS) Receive Pre-
Arrival Report

(VTS) Assignment
for vessel entering

(Vessel) Entering in 
VTS Area

(Vessel) Report the 
Entering VTS Area

(VTS) Provide VTS 
Area information

(VTS) Provide VTS Area 
Information

(Vessel) Vessel 
within VTS Area

(Vessel) Report 
Movement in VTS 

Area

(Vessel) Report 
Berth / Anchorage 

in VTS Area

(Vessel) Report 
Departing in VTS 

Area

(Vessel) Reporting 
in passing point

(Vessel) Reporting 
Pre-Movement 

before movement
(10 m)

(Vessel) Reporting 
Movement start

(Vessel) Reporting 
Arrival destination

(Vessel) Reporting passing 
through reporting point

(Vessel) Request VTS 
Area information

(VTS) Receive Vessel 
request information

(VTS) Provide VTS 
Area information

(Vessel) Report 
Accident

(VTS) Broadcasting 
Alarm

(Vessel) Request SAR
(Search & Rescue)

(Vessel) Request 
Medical Assistance

(Vessel) Reporting NUC
(Not Under Command)

(VTS) Provide 
Assitance Information

(VTS) Broadcasting 
Warning Information

(VTS) Broadcasting 
Accident Information

(Accident Support) 
Detailed information is 
provided by voice 
communication between 
vessel and VTS

(Accident Information)
Broadcasting about 
incident information 
received in previous 
scenarios

(Vessel) Warning 
Information Received

(Warning Information)
Provides two types of warning
Environmental: Tsunami, Typoon, etc.
Navigational: Construction area, Military training, etc.

Request VTS Area Information

VTS Information Service
Message

Contact Detail

Ship Information

Ship Dynamic

Navigational Equipment
Condition

Accident

Broadcasting Accident

EnvironmentalHazard

NavigationalWarning

EnvironmentalConditions

NavigationalConditions

<<Category of Statement & Movement Purpose>>
- enumeration : [sailing, anchorage, berth]
- Current statement, moving purpose 

   [continuous navigation, anchorage, berth, departure]

Ship Dynamic

ShipSpeed

BunkerInformation

Heading

CategoryOfStatement

MovementPurpose

RouteName

RouteVersion

Geometry

<Movement Report>
- The movement report consists of three reports

   [before movement, movement, arrival]

- Four situations can be represented through the same model.

   [Move, Berth, Anchorage, Departure]

<Pre-Arrival Report>
- Before the vessel enters the VTS Area
- Ship provides ship name, 
specification, route information, etc.
- VTS confirms this report

<Entering Report>
- Vessel report when the entering the VTS area
- Vessel reports current location information

<Accident Report>
- Sending important 
information for help in 
case of an accident

<Broadcasting Alarm>
- When a dangerous situation occurs in the VTS Area
- The VTS informs the vessel
- Dangerous situations classified as Environmental & 
Navigational Warning, Accident

<Request VTS Area Information>
- The ship may request and receive VTS Area 
information when necessary
- VTS Area Information is divided into 
Environmental & Navigational Information

(Environmental Information)
- Metelogical : Wind, visibility, temperature, etc.
- Hydrographical : Tide, tide, waves, etc.
- Warning(=Hazard) : Tsunami, Typhoon, etc.

(Navigational Information)
- Status : AtoN, fairway, ports, etc
- Limitations : UKC, Restricted area, etc.
- Warning : Construction area, Military training, etc.

Accident

Assitance Detail

SAR Detail

Medical Assitance Detail

NUC Detail

VTS Information Service
Message

shipMRN

MMSIcode

ReportedAt

ReportedBy

MessageIdentifier

RequestInofrmation

VTSOperatorAssignment

LocationState

AdministrationState

MessageMarkers

Assignment of VTS Center

VTS Information Service
Message

Contact Detail

Ship Information

Ship Dynamic

Navigational Equipment
Condition

Accident

Broadcasting Accident

EnvironmentalHazard

NavigationalWarning

EnvironmentalConditions

NavigationalConditions

Provide VTS Area Information

VTS Information Service
Message

Contact Detail

Ship Information

Ship Dynamic

Navigational Equipment
Condition

Accident

Broadcasting Accident

EnvironmentalHazard

NavigationalWarning

EnvironmentalConditions

NavigationalConditions

Entering Report

VTS Information Service
Message

Contact Detail

Ship Information

Ship Dynamic

Navigational Equipment
Condition

Accident

Broadcasting Accident

EnvironmentalHazard

NavigationalWarning

EnvironmentalConditions

NavigationalConditions

Movement Report

VTS Information Service
Message

Contact Detail

Ship Information

Ship Dynamic

Navigational Equipment
Condition

Accident

Broadcasting Accident

EnvironmentalHazard

NavigationalWarning

EnvironmentalConditions

NavigationalConditions

Provide VTS Area Information

VTS Information Service
Message

Contact Detail

Ship Information

Ship Dynamic

Navigational Equipment
Condition

Accident

Broadcasting Accident

EnvironmentalHazard

NavigationalWarning

EnvironmentalConditions

NavigationalConditions

Accident Report

VTS Information Service
Message

Contact Detail

Ship Information

Ship Dynamic

Navigational Equipment
Condition

Accident

Broadcasting Accident

EnvironmentalHazard

NavigationalWarning

EnvironmentalConditions

NavigationalConditions

Broadcasting Accident
Information

VTS Information Service
Message

Contact Detail

Ship Information

Ship Dynamic

Navigational Equipment
Condition

Accident

Broadcasting Accident

EnvironmentalHazard

NavigationalWarning

EnvironmentalConditions

NavigationalConditions

Broadcasting Warning
Information

VTS Information Service
Message

Contact Detail

Ship Information

Ship Dynamic

Navigational Equipment
Condition

Accident

Broadcasting Accident

EnvironmentalHazard

NavigationalWarning

EnvironmentalConditions

NavigationalConditions

Pre-Arrival Report

VTS Information Service
Message

Contact Detail

Ship Information

Ship Dynamic

Navigational Equipment
Condition

Accident

Broadcasting Accident

EnvironmentalHazard

NavigationalWarning

EnvironmentalConditions

NavigationalConditions

Provide VTS Area Information

VTS Information Service
Message

Contact Detail

Ship Information

Ship Dynamic

Navigational Equipment
Condition

Accident

Broadcasting Accident

EnvironmentalHazard

NavigationalWarning

EnvironmentalConditions

NavigationalConditions

Accept

Deny

Pre-Arrival Entering & Movement

Vessel request VTS area Information VTS Broadcasting AlarmsAccident report
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▪ Pre-Arrival Report & Request Entering VTS Area

• Before arrival to VTS area, Vessel report information and request permission to enter VTS Area

• When granted entrance to VTS area, VTS center provides information about VTS area to Vessel

– VTS center provide Environmental & Navigational Information

VTS-INS PS Detail Scenario

act Map Scenario

P
re

-A
rr

iv
al

(Vessel) Report the Pre-
Arrival

(VTS) Receive Pre-
Arrival Report

(VTS) Assignment
for vessel entering

(VTS) Provide VTS 
Area information

<Pre-Arrival Report>
- Before the vessel enters the VTS Area
- Ship provides ship name, 
specification, route information, etc.
- VTS confirms this report

Assignment of VTS Center

VTS Information Service
Message

Contact Detail

Ship Information

Ship Dynamic

Navigational Equipment
Condition

Accident

Broadcasting Accident

EnvironmentalHazard

NavigationalWarning

EnvironmentalConditions

NavigationalConditions

Provide VTS Area Information

VTS Information Service
Message

Contact Detail

Ship Information

Ship Dynamic

Navigational Equipment
Condition

Accident

Broadcasting Accident

EnvironmentalHazard

NavigationalWarning

EnvironmentalConditions

NavigationalConditions

Pre-Arrival Report

VTS Information Service
Message

Contact Detail

Ship Information

Ship Dynamic

Navigational Equipment
Condition

Accident

Broadcasting Accident

EnvironmentalHazard

NavigationalWarning

EnvironmentalConditions

NavigationalConditions

Deny

Accept

Action Feature Data

(Vessel)
Pre-Arriva l 

Report

VTS Information 
Service Message

MRN, MMSI Code, Message Identifier, Message Marker, VTS Operator assignment, 
Reported At, Reported By, Request Information, Location State, Administrator State

Contact Detail Communication Channel(VHF), Telecommunications

Ship Information
Vessel Name, IMO-No, Call Sign, MMSI code, Flat State, Vessel Measurements, 
Category of Vessel, ISPS Level, Cargo Information, Number of Passenger, Ship Crew

Ship Dynamic
Bunker Information, Ship Speed, Category of Statement, Movement Purpose, 
Heading, Message Identifier for Route, Route Name, Route Version

Navigational 

Equipment 
Conditions

Compass System, Electronic Position Fixing, Engine Telegraph, Mooring Winches 
and Lines, Number of Power Unit Units in use, Rate of Turn Indicator, RPM Pitch 
Indicator, Rudder Indicator, Speed Log, Steering Gear, VHF Equipment, Whistles

(VTS) 
Ass ignment of 

VTS Center

VTS Information 
Service Message

MRN, MMSI Code, Message Identifier, Message Marker, VTS Operator assignment, 
Reported At, Reported By, Request Information, Location State, Administrator State

(VTS)
Provide

VTS Area 
Information

VTS Information 
Service Message

MRN, MMSI Code, Message Identifier, Message Marker, VTS Operator assignment, 
Reported At, Reported By, Request Information, Location State, Administrator State

Environmental
Conditions

Valid Date Time, Message identifier for Environmental Conditions(Link to S-412), 
S-412

Navigational 
Conditions

Valid Date Time, Message identifier for Navigational Conditions(Link to S-124), 
S-124
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▪ Vessel Entering & Movement Report

• Vessels entering and moving within VTS area report to VTS

• Movement report is consist of three report

– Prior to movement (10min), commencing movement and arrival

• During Anchorage, Berthing and Departure, vessel use Movement report

– Purpose of vessel’s movement can be identified by [Category of Statement] and [Movement Purpose]

VTS-INS PS Detail Scenario

act Map Scenario
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(Vessel) Entering in 
VTS Area

(Vessel) Report the 
Entering VTS Area

(VTS) Provide VTS Area 
Information

(Vessel) Vessel 
within VTS Area

(Vessel) Report 
Movement in VTS 

Area

(Vessel) Report 
Berth / Anchorage 

in VTS Area

(Vessel) Report 
Departing in VTS 

Area

(Vessel) Reporting 
in passing point

(Vessel) Reporting 
Pre-Movement 

before movement
(10 m)

(Vessel) Reporting 
Movement start

(Vessel) Reporting 
Arrival destination

(Vessel) Reporting passing 
through reporting point

<<Category of Statement & Movement Purpose>>
- enumeration : [sailing, anchorage, berth]
- Current statement, moving purpose 

   [continuous navigation, anchorage, berth, departure]

Ship Dynamic

ShipSpeed

BunkerInformation

Heading

CategoryOfStatement

MovementPurpose

RouteName

RouteVersion

Geometry

<Movement Report>
- The movement report consists of three reports

   [before movement, movement, arrival]

- Four situations can be represented through the same model.

   [Move, Berth, Anchorage, Departure]

<Entering Report>
- Vessel report when the entering the VTS area
- Vessel reports current location information

VTS Information Service
Message

shipMRN

MMSIcode

ReportedAt

ReportedBy

MessageIdentifier

RequestInofrmation

VTSOperatorAssignment

LocationState

AdministrationState

MessageMarkers

Entering Report

VTS Information Service
Message

Contact Detail

Ship Information

Ship Dynamic

Navigational Equipment
Condition

Accident

Broadcasting Accident

EnvironmentalHazard

NavigationalWarning

EnvironmentalConditions

NavigationalConditions

Movement Report

VTS Information Service
Message

Contact Detail

Ship Information

Ship Dynamic

Navigational Equipment
Condition

Accident

Broadcasting Accident

EnvironmentalHazard

NavigationalWarning

EnvironmentalConditions

NavigationalConditions

Provide VTS Area Information

VTS Information Service
Message

Contact Detail

Ship Information

Ship Dynamic

Navigational Equipment
Condition

Accident

Broadcasting Accident

EnvironmentalHazard

NavigationalWarning

EnvironmentalConditions

NavigationalConditions

act Map Scenario
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(Vessel) Entering in 
VTS Area

(Vessel) Report the 
Entering VTS Area

(VTS) Provide VTS Area 
Information

(Vessel) Vessel 
within VTS Area

(Vessel) Report 
Movement in VTS 

Area

(Vessel) Report 
Berth / Anchorage 

in VTS Area

(Vessel) Report 
Departing in VTS 

Area

(Vessel) Reporting 
in passing point

(Vessel) Reporting 
Pre-Movement 

before movement
(10 m)

(Vessel) Reporting 
Movement start

(Vessel) Reporting 
Arrival destination

(Vessel) Reporting passing 
through reporting point

<<Category of Statement & Movement Purpose>>
- enumeration : [sailing, anchorage, berth]
- Current statement, moving purpose 

   [continuous navigation, anchorage, berth, departure]

Ship Dynamic

ShipSpeed

BunkerInformation

Heading

CategoryOfStatement

MovementPurpose

RouteName

RouteVersion

Geometry

<Movement Report>
- The movement report consists of three reports

   [before movement, movement, arrival]

- Four situations can be represented through the same model.

   [Move, Berth, Anchorage, Departure]

<Entering Report>
- Vessel report when the entering the VTS area
- Vessel reports current location information

VTS Information Service
Message

shipMRN

MMSIcode

ReportedAt

ReportedBy

MessageIdentifier

RequestInofrmation

VTSOperatorAssignment

LocationState

AdministrationState

MessageMarkers

Entering Report

VTS Information Service
Message

Contact Detail

Ship Information

Ship Dynamic

Navigational Equipment
Condition

Accident

Broadcasting Accident

EnvironmentalHazard

NavigationalWarning

EnvironmentalConditions

NavigationalConditions

Movement Report

VTS Information Service
Message

Contact Detail

Ship Information

Ship Dynamic

Navigational Equipment
Condition

Accident

Broadcasting Accident

EnvironmentalHazard

NavigationalWarning

EnvironmentalConditions

NavigationalConditions

Provide VTS Area Information

VTS Information Service
Message

Contact Detail

Ship Information

Ship Dynamic

Navigational Equipment
Condition

Accident

Broadcasting Accident

EnvironmentalHazard

NavigationalWarning

EnvironmentalConditions

NavigationalConditions

Action Feature Data

(Vessel)
Entering & 
Movement 

Report

VTS Information 
Service Message

MRN, MMSI Code, Message Identifier, Message Marker, Reported 
At, Reported By, Location State, Administrator State

Ship Information
Vessel Name, IMO-No, Call Sign, MMSI code, Flat State, Vessel 
Measurements, Category of Vessel, ISPS Level, Cargo Information, 
Number of Passenger, Ship Crew

Ship Dynamic
Ship Speed, Category of Statement, Movement Purpose, Heading, 
Message Identifier for Route, RouteName, Route Version

Category of Statement, 
Movement Purpose

Value : Sailing, Anchorage, Berth, Departure
- Expresses the movement status and purpose of the vessel
- Ex) Move to Anchorage : Statement(Sailing), Purpose(Anchorage)

(VTS)
Provide

VTS Area 
Information

VTS Information 
Service Message

MRN, MMSI Code, Message Identifier, Message Marker, Reported 
At, Reported By, Location State, Administrator State

Environmental
Conditions

Valid Date Time, Message identifier for Environmental 
Conditions(Link to S-412), S-412

Navigational 
Conditions

Valid Date Time, Message identifier for Navigational 
Conditions(Link to S-124), S-124
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▪ Accident Report

• In emergency situation, vessel report the accident and request assistance

• Accident report is information for the initial request of assistance, detailed accident 

information is made by voice communication (outside of PS scope)

• Accident report is consist of three report

– Search & rescue, Medical assistance, Not under command

VTS-INS PS Detail Scenario

act Map Scenario

Re
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(Vessel) Report 
Accident

(Vessel) Request SAR
(Search & Rescue)

(Vessel) Request 
Medical Assistance

(Vessel) Reporting NUC
(Not Under Command)

(VTS) Provide 
Assitance Information

(Accident Support) 
Detailed information is 
provided by voice 
communication between 
vessel and VTS

<Accident Report>
- Sending important 
information for help in 
case of an accident

Accident

Assitance Detail

SAR Detail

Medical Assitance Detail

NUC Detail

Accident Report

VTS Information Service
Message

Contact Detail

Ship Information

Ship Dynamic

Navigational Equipment
Condition

Accident

Broadcasting Accident

EnvironmentalHazard

NavigationalWarning

EnvironmentalConditions

NavigationalConditions

Action Feature Data

(Vessel)
Accident
Report

VTS Information 
Service Message

MRN, MMSI Code, Message Identifier, Message Marker, VTS Operator assignment, 
Reported At, Reported By, Request Information, Location State, Administrator State

Contact Detail Communication Channel(VHF), Telecommunications

Ship Information
Vessel Name, IMO-No, Call Sign, MMSI code, Flat State, Vessel Measurements, Category 
of Vessel, ISPS Level, Cargo Information, Number of Passenger, Ship Crew

Ship Dynamic
Bunker Information, Ship Speed, Category of Statement, Movement Purpose, Heading, 
Message Identifier for Route, Route Name, Route Version

A
c
c
i
d
e
n
t

SAR
Occur Time, Abandon Vessel or Not, Number of Injured Person, Rescue Equipment, 
Number of Lifeboat, Number of Lifecraft

Medical 
Ass istance

Kind of Medical Assistance*, Doctor in Vessel, Time for a meeting
* Request boat for hospital transfer, Radio medical advice, Helicopter with doctor

NUC
Not Under Command Situation*, Tug Request
* Engine, Steering gear, Propeller

(VTS)
Ass istance

Information

VTS Information 

Service Message
MRN, MMSI Code, Message Identifier, Message Marker, VTS Operator assignment, 
Reported At, Reported By, Request Information, Location State, Administrator State

Contact Detail Communication Channel(VHF), Telecommunications
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▪ Request VTS Area Information

• VTS provides VTS Area information in vessel’s request / emergency situation

• When vessels’ request, VTS provide Environmental & Navigational Information

• Environmental & Navigational Conditions reference other PS

– Environmental Conditions : S-412

– Navigational Conditions : S-124

VTS-INS PS Detail Scenario

Action Feature Data

(Vessel)
Request 
VTS area 

Information

VTS Information 
Service 
Message

MRN, MMSI Code, Message Identifier, Message Marker, VTS 
Operator assignment, Reported At, Reported By, Request 
Information, Location State, Administrator State

(VTS)
Provide VTS 

Area 
Information

VTS Information 
Service 
Message

MRN, MMSI Code, Message Identifier, Message Marker, VTS 
Operator assignment, Reported At, Reported By, Request 
Information, Location State, Administrator State

Environmental
Conditions

Valid Date Time, Message identifier for Environmental 
Conditions(Link to S-412), S-412

Navigational 
Conditions

Valid Date Time, Message identifier for Navigational 
Conditions(Link to S-124), S-124

act Map Scenario
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(Vessel) Request VTS 
Area information

(VTS) Receive Vessel 
request information

(VTS) Provide VTS 
Area information

Request VTS Area Information

VTS Information Service
Message

Contact Detail

Ship Information

Ship Dynamic

Navigational Equipment
Condition

Accident

Broadcasting Accident

EnvironmentalHazard

NavigationalWarning

EnvironmentalConditions

NavigationalConditions

<Request VTS Area Information>
- The ship may request and receive VTS Area 
information when necessary
- VTS Area Information is divided into 
Environmental & Navigational Information

(Environmental Information)
- Metelogical : Wind, visibility, temperature, etc.
- Hydrographical : Tide, tide, waves, etc.
- Warning(=Hazard) : Tsunami, Typhoon, etc.

(Navigational Information)
- Status : AtoN, fairway, ports, etc
- Limitations : UKC, Restricted area, etc.
- Warning : Construction area, Military training, etc.

Provide VTS Area Information

VTS Information Service
Message

Contact Detail

Ship Information

Ship Dynamic

Navigational Equipment
Condition

Accident

Broadcasting Accident

EnvironmentalHazard

NavigationalWarning

EnvironmentalConditions

NavigationalConditions
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▪ Broadcasting Alarm of VTS Center

• In emergency situation, VTS broadcast Alarms

– Environmental Hazards, Navigational Warnings and Traffic Accident

• Traffic Accident is a broadcast about Accident Report (Vessel)

VTS-INS PS Detail Scenario

act Map Scenario
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(VTS) Broadcasting 
Alarm

(VTS) Broadcasting 
Warning Information

(VTS) Broadcasting 
Accident Information

(Accident Information)
Broadcasting about 
incident information 
received in previous 
scenarios

(Vessel) Warning 
Information Received

(Warning Information)
Provides two types of warning
Environmental: Tsunami, Typoon, etc.
Navigational: Construction area, Military training, etc.

<Broadcasting Alarm>
- When a dangerous situation occurs in the VTS Area
- The VTS informs the vessel
- Dangerous situations classified as Environmental & 
Navigational Warning, Accident

Broadcasting Accident
Information

VTS Information Service
Message

Contact Detail

Ship Information

Ship Dynamic

Navigational Equipment
Condition

Accident

Broadcasting Accident

EnvironmentalHazard

NavigationalWarning

EnvironmentalConditions

NavigationalConditions

Broadcasting Warning
Information

VTS Information Service
Message

Contact Detail

Ship Information

Ship Dynamic

Navigational Equipment
Condition

Accident

Broadcasting Accident

EnvironmentalHazard

NavigationalWarning

EnvironmentalConditions

NavigationalConditions

Action Feature Data

(VTS)
Provide VTS 

Area 
Information

VTS 
Information 

Service 
Message

MRN, MMSI Code, Message Identifier, Message Marker, 
VTS Operator assignment, Reported At, Reported By, 
Request Information, Location State, Administrator State

Environmental
Hazards

Valid Date Time, Message identifier for Environmental 
Hazards,(Link to S-412), S-412

Navigational 
Warnings

Valid Date Time, Message identifier for Navigational 
Warnings(Link to S-124), S-124

Traffic
Accident

Accident Alarm Type(SAR, medical, NUC), Location, 
Accident Ship information, Accident Ship Cargo 
Information, Accident Detail
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▪ Development of VTS-INS PS Data Model

• Data model development based on Scenario (final ver.)

– Message Header : Information such as sender & receiver, message purpose, current location

– Information of Vessel report : Information required when the vessel reports to VTS Center

– Information provide by VTS center : Environmental & Navigation Information, Accident Information

VTS-INS PS Data Model

Category Class Description

Message 
Header

VTS Information 
Service Message

- Classes for distinguishing information that i s sent. Manage 
requests, responses to requests, and results of service requests, 
or dis tinguish which information is transmitted from broadcasting 
information

Information

about 
vessel 
report

Ship Information
- Static information/information that does not change when a ship 

i s  operated in one voyage

Ship Dynamic
- Dynamic information/information that may change or change 

when a ship is operated in one voyage

Accident
- Class to communicate own vessel accident information. The 

purpose of this class is to provide emergency information about 
ship accidents prior to VTS communication

Navigational 

Equipment
Condition

- Mechanical defects/An i tem to manage the condition of items to 

determine whether mechanical defects that can affect the normal 
operation of a ship are present

Information 
provided by 
VTS center

Warning
- Information about Environmental hazards, Navigational warnings 

and Accident information

Conditions
- Information about Environmental & Navigational Condition
- Use S-124, S-412 to get information

class VTS-INS Model

«FeatureType»
VTSAreaInformation

«FeatureType»
ShipInformation

«SimpleAttribute»
+ callSign: text [0..1]
+ categoryOfVessel: categoryOfVessel [0..1]
+ flagState: ISO3166-2 [0..1]
+ IMONo: text [0..1]
+ ISPSLevel: ISPSLevel [0..1]
+ MMSICode: text
+ numberOfPassenger: integer [0..1]

«ComplexAttribute»
+ cargoInformation: cargoInformation [0..*]
+ shipCrew: shipCrew [0..1]
+ vesselName: vesselName
+ vesselsMeasurements: vesselsMeasurements [0..*]

«FeatureType»
ShipDynamic

«ComplexAttribute»
+ bunkerInformation: bunkerInformation [0..*]
+ shipSpeed: shipSpeed [0..1]

«SimpleAttribute»
+ categoryOfStatement: categoryOfStatement [0..1]
+ heading: real [0..1]
+ messageIdentifierForRoute: text
+ movementPurpose: movementPurpose [0..1]
+ routeName: text [0..1]
+ routeVersion: integer [0..1]

«SpatialAttribute»
+ geometry: GM_Point [0..1]

«FeatureType»
Warning

«FeatureType»
Conditions

«FeatureType»
NavigationalWarning

«SpatialAttribute»
+ geometry: PointCurveOrSurface [0..*]

«SimpleAttribute»
+ messageIdentifierForNavigationalWarning: text

«ComplexAttribute»
+ navigationalWarningAreaName: navigationalWarningAreaName [0..*]

«FeatureType»
EnvironmentalHazard

«SimpleAttribute»
+ messageIdentifierForEnvironmentalHazard: text
+ validDateTime: dateTime

«FeatureType»
BroadcastingAccident

«SimpleAttribute»
+ accidentAlarmType: accidentAlarmType
+ accidentDetail: text [1..*]

«ComplexAttribute»
+ accidentShipInformation: accidentShipInformation [1..*]

«SpatialAttribute»
+ geometry: PointOrSurface

constraints
{either accidentShipMRN or accidentShipMMSICode must be encoded}

«FeatureType»
EnvironmentalConditions

«SimpleAttribute»
+ messageIdentifierForEnvironmentalConditions: text
+ validDateTime: dateTime

«FeatureType»
NavigationalConditions

«SimpleAttribute»
+ messageIdentifierForNavigationalCondition: text

«ComplexAttribute»
+ navigationalConditionAreaName: navigationalConditionAreaName [0..*]

«FeatureType»
VTSInformationServiceMessage

«ComplexAttribute»
+ administrationState: administrationState [0..1]
+ locationState: locationState [0..1]
+ VTSOperatorAssignment: VTSOperatorAssignment [0..1]

«SimpleAttribute»
+ messageIdentifer: text
+ messageMarkers: messageMarkers
+ MMSICode: text [0..1]
+ reportedAt: dateTime [0..1]
+ reportedBy: text [0..1]
+ requestInformtion: requestInformtion [0..*]
+ shipMRN: URN [0..1]

constraints
{either shipMRN or MMSICode must be encoded}

Attribute of S-211 will be utilized. The items 
are approximately as follows and may be 
added/deleted according to the model 
design.

- [simpleAttribute]reportedAt
- [simpleAttribute]reportedBy
- [complexAttributeType]locationState
- [complexAttributeType]
administrationState

«InformationType»
ContactDetails

«SimpleAttribute»
+ communicationChannel: text [0..*]

«ComplexAttribute»
+ telecommunications: telecommunications [0..*]

«FeatureType»
NavigationalEquipmentCondition

«SimpleAttribute»
+ compassSystem: equipmentCondition
+ electronicPositionFixing: equipmentCondition
+ engineTelegraph: equipmentCondition
+ mooringWinchesAndLines: equipmentCondition
+ numberOfPowerUnitsInUse: text [0..1]
+ rateOfTurnIndicator: integer [0..1]
+ RPMPitchIndicator: equipmentCondition
+ rudderIndicator: equipmentCondition
+ speedLog: equipmentCondition
+ steeringGear: equipmentCondition
+ VHFEquipment: equipmentCondition
+ whistles: equipmentCondition

«ComplexAttribute»
+ radarEquipment: radarEquipment [0..*]

«FeatureType»
Accident

«SimpleAttribute»
+ assitanceDetail: text [0..*]

«SpatialAttribute»
+ geometry: GM_Point [0..1]

«ComplexAttribute»
+ medicalAssitanceDetail: medicalAssitanceDetail [0..1]
+ notUnderCommandDetail: notUnderCommandDetail [0..1]
+ SARDetail: SARDetail [0..1]

categoryOfStatement and 
movementPurpose are mandatory only for 
ship movement reporting.

«FeatureType»
WarningDetail

+informationProvidedFor 1

relatedVTSArea

+provideInformation

0..*

+refers 1

reference

+referred

0..*

+informationProvidedFor 1

relatedShip+provideInformation

0..1

+refers

1 reference

+referred

0..*

+theContactProvider

1

shipContact +theContactDetails

0..1

+informationProvidedFor1

relatedShip+provideInformation

0..*

+informationProvidedFor 1

relatedShip+provideInformation

0..1

+informationProvidedFor1

relatedShip+provideInformation

0..1

Header

Vessel report

VTS center provide

VTS-INS PS VTS-INS PS detail
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▪ VTS Information Service Message(Message Header)

– Classes for distinguishing information that is sent (inspired by S-211)

– Manage requests, responses to requests, and results of service requests, or distinguish 

which information is transmitted from broadcasting information

– This class is always exchanged in every situation, every action

– Ship Report class and Information class are exchanged with this model.

VTS-INS PS Data Model

class VTS-INS Model

«FeatureType»
VTSInformationServiceMessage

«ComplexAttribute»
+ administrationState: administrationState [0..1]
+ locationState: locationState [0..1]
+ VTSOperatorAssignment: VTSOperatorAssignment [0..1]

«SimpleAttribute»
+ messageIdentifer: text
+ messageMarkers: messageMarkers
+ MMSICode: text [0..1]
+ reportedAt: dateTime [0..1]
+ reportedBy: text [0..1]
+ requestInformtion: requestInformtion [0..*]
+ shipMRN: URN [0..1]

constraints
{either shipMRN or MMSICode must be encoded}

«InformationType»
ContactDetails

«SimpleAttribute»
+ communicationChannel: text [0..*]

«ComplexAttribute»
+ telecommunications: telecommunications [0..*]

+theContactProvider

1

shipContact +theContactDetails

0..1

Feature Description

Administration
State

- Describes a time related data point for a service administration 
event, such as a request made, received, confirmed or denied

Location State
- Describes a time related data point for an arrival to or 

departure from a  specified location

VTS Operator 
Ass ignment

- Results of items requested by vessel to VTS Center
- Ex) request entering VTS Area, request environmental info.

Message 
Identifier

- A unique identifier distinguishing one message from another

Message Markers
- The purpose of a message used to facilitate communication 

between ships.

Reported At / 

Reported By

- Timestamp of report

- Time and entity va lue of timestamp

Request 
Information

- The category of information used to request information within 
the VTS Area.

Ship MRN / 
MMSI Code

- Message sender’s identification va lue
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▪ Information of Vessel Report

• The Information of Vessel Report Model deals with the items required for vessel's report

• These classes are based on information described in VTS46-13.3.9, VTS Operator's review, 

SMCP, and etc.

• Voyage Information is implemented in the form of Ship Dynamic including S-421 (RTZ)

VTS-INS PS Data Model

VTS-INS PS Information of Vessel ReportVTS46-13.3.9 Vessel’s Information

Feature Description Ref.

Ship 
Information

- Static information/information that 
does not change when a ship is 
operated in one voyage

V-127,
VTS46

Ship 
Dynamic

- Dynamic information/information that 
may change or change when a ship is 
operated in one voyage

V-127,
VTS46

Accident

- Class to communicate own vessel 

accident information. The purpose of 
this  class is to provide emergency 
information about ship accidents prior 
to VTS communication

VTS
Operator, 
SMCP

Navigational 
Equipment
Condition

- Mechanical defects/An i tem to manage 

the condition of items to determine 
whether mechanical defects that can 
affect the normal operation of a ship 
are present

VTS
Operator
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▪ Information provided by VTS center

• Information provided by the VTS center consists of two categories

– Warning Information : Emergency information such as Environmental Hazard, Navigational Warning 

and Accident Information

– Condition Information : Information such as Weather, navigational structures and etc.

• Environmental, Navigational Information is transmitted including other product standards

– Environmental Information(S-412), Navigational Information(S-124)

• Broadcasting Accident includes information of Accident Report received from ship

VTS-INS PS Data Model

Reference S-124, S-412

Reference S-124, S-412
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▪ Result

• Development team drafted VTS-INS Product Specification

• VTS-INS PS is based on VTS regulations and committee outputs, but would benefit from 

more input from VTS experts.

• Physical datalink for exchanging the datasets is unknown.

▪ Future work

• Request a review of VTS experts on scenarios and data listings for VTS-INS PS.

– Review and edit scenario, data model

– Detailed data type(text, integer, etc.) requirements

• Define physical link used to exchange the datasets

• VTS-INS PS revision based on review comments (=user need)

• We request to VTS Committee develop this product specification into an IALA Product 

Specification and that an S-21x number is assigned to the document.

Result and Future work
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