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1. [bookmark: _Toc220247060]INTRODUCTION 

[bookmark: OLE_LINK20][bookmark: OLE_LINK21][bookmark: OLE_LINK7][bookmark: OLE_LINK10][bookmark: OLE_LINK3][bookmark: OLE_LINK4]To ensure the harmonized operations of VTS to route exchange on digital technologies and communications, consistent standards and accurate services should be implemented in a manner that are consistent with IALA Recommendation R0127 (V-127) VTS Operations [1]and Guideline G1089 Provision of a VTS [2]. 
The document also provides the content of VTS operations on digital route exchange from a geographical perspective.

[bookmark: _Toc220247061]DOCUMENT PURPOSE 

[bookmark: OLE_LINK8][bookmark: OLE_LINK9]The purpose of this Guideline is to provide guidance for the operations of VTS to digital route exchange, in accordance with IALA Recommendation R0127 VTS Operations and Guideline G1089 Provision of a VTS.

[bookmark: _Toc220247062]scope of the document 

[bookmark: OLE_LINK22][bookmark: OLE_LINK23]The scope of VTS operations in this document is only for the part of digital route within a VTS area. The operations implemented by VTS or others to the part of digital route outside a VTS area could refer to the document.

[bookmark: _Toc78557093][bookmark: _Toc79734432][bookmark: _Toc79239341][bookmark: _Toc220247063]OPERATIONS

VTS operations on digital route exchange should include:
· Availability verification of digital route
· Data management of digital route
· Use of digital route
It may include:
· Assistance for digital route

[bookmark: _Toc220247064]4.1.	AVAILABILITY VERIFICATION OF DIGITAL ROUTE 

[bookmark: OLE_LINK51][bookmark: OLE_LINK52]Once a vessel’s digital route is exchanged to VTS, it is firstly necessary to determine whether the digital route enables the vessel to navigate safely and compliantly within the VTS area.
For the convenience of understanding and implementation, the availability verification of digital route is divided into "space verification" and "time verification". Automated verification calculations of the digital route can be achieved by simply setting a series of digital verification rules in system.

[bookmark: _Toc220247065][bookmark: OLE_LINK24][bookmark: OLE_LINK25]4.1.1.	Space Verification 
[bookmark: OLE_LINK74][bookmark: OLE_LINK75][bookmark: OLE_LINK145][bookmark: OLE_LINK146][bookmark: OLE_LINK106][bookmark: OLE_LINK107]Space verification is aimed at determining whether the spatial capability of geographical elements involved in a vessel’s route meet the spatial requirements for its navigation. It is generally considered that space verification is necessary in the route verification process. 
The rules for space verification include both geographical environment and navigational regulations.
[bookmark: OLE_LINK78][bookmark: OLE_LINK79]VTS operations for space verification include:
· Discretizing the geospatial space of the VTS area into individual geographical elements: These geographical elements may take the forms of geometric objects such as points, lines, or closed polygons;
· Setting space verification rules and parameters for geographic elements: This includes allowable max/min length of vessel, max draft of vessel, max navigation altitude, max/min speed, and specified entry/exit direction, etc. And combinations of rules can also be set;
· Matching and Calculation: The system matches a vessel’s route with geographic elements of the VTS area, performs calculations according to the spatial verification rules of each matched geographic element, and provides feedback on the verification results, which may include reasons for failure..
[bookmark: OLE_LINK88][bookmark: OLE_LINK89][bookmark: OLE_LINK187]Space verification rules could also be formulated by using directly readable digital geographical information (such as S-101, S-127 and other S-100 series products).

[bookmark: _Toc220247066]4.1.2.	Time Verification
[bookmark: OLE_LINK104][bookmark: OLE_LINK105]Time verification is aimed at determining whether the time capability of a specific geographical element meets the schedule requirements of the relevant vessel routes. Time verification is optional in the route verification process. 
When the capability of the VTS area is sufficient to cope with the traffic volume, the system can automatically perform time verification according to the set rules; However, when the traffic volume is high or distribution is highly uneven, the factors affecting time verification will become complex, and the time allocation of certain geographical elements may be provided by other VTS Services.
[bookmark: OLE_LINK80]VTS operations for time verification are basically same as for space verification, with the differences include:
· For general geographical elements: Set time verification rules and parameters, including the types, dimensions, and corresponding numbers of allowable vessels to exist at the same time, and the allowable duration for a single vessel to remain, etc. And combinations of rules can also be set;
· [bookmark: OLE_LINK152][bookmark: OLE_LINK153]For special geographical elements: Match the information of allocated time or recommended time provided by other VTS Services (e.g., Slot Management Service, Under-Keel Clearance Service).
Note: UTC time should be used to maintain consistency and coordination.

[bookmark: _Toc220247067]4.2.	DATA MANAGEMENT OF DIGITAL ROUTE 

Digital routes should be effectively managed for further use within VTS operations.
VTS operations for data management of digital route include:
· Associating and storing digital routes with vessels
· Querying and searching for all routes of a vessel
· Managing the status of digital routes, as
· “Verification failed, modification pending”, refers that the digital route has not passed verification and requires modification
· “Verified”, refers that the digital route has passed verification but has not yet started
· “Executing”, refers that the digital route has started and the vessel is in the VTS area
· “Plan  to execute”, refers that the digital route has started but the vessel has not yet entered into the VTS area
· “Execution completed”, refers that the vessel has completely  executed its route in the VTS area
· “Invalid”, refers that the vessel has not started the route within the prescribed period or the vessel has cancelled the route plan
· Associating and storing digital routes with geographical elements
· Querying and searching for all geographical elements associated with a specific digital route
· Querying and searching for all routes associated with a specific geographical element
VTS may classify and manage the status of digital route based on its certain characteristic parameters and the actual position of the vessel.

To be continued…

[bookmark: _Toc220247068]4.3.	USE OF DIGITAL ROUTE 

[bookmark: OLE_LINK66][bookmark: OLE_LINK67]VTS operations for the use of digital routes is only based on verified routes, to provide timely and relevant information, monitor and manage ship traffic, and respond to developing unsafe situations.
In VTS operations, the vessel’s digital route is used only as a relevant reference for providing VTS services. No VTS operation should directly alter the verified route data.

[bookmark: _Toc220247069]4.3.1.	For timely and relevant information
VTS operations for timely and relevant information include but are not limited to:
· Displaying the “Executing” route of a vessel within the VTS area, as well as information on individual waypoints
· Displaying all vessels and their “Executing” routes within the VTS area
· Sending the verification result of the vessel’s route via other VTS communication services (e.g., Route Exchange Service)
· [bookmark: OLE_LINK26][bookmark: OLE_LINK29]Sending VTS information relevant to the vessel’s route via other VTS communication services (e.g., Information Service)
· Sharing the traffic situation to the vessel related to its route via other VTS communication services (e.g., Traffic Image Service), etc.


[bookmark: _Toc220247070]4.3.2.	For monitoring and management of ship traffic
VTS operations for monitoring and managing ship traffic include but are not limited to:
· Displaying the deviation information of the vessel from its route and schedule 
· Giving permission for the vessel to start or proceed its route via other VTS communication services (e.g., Traffic Clearance Service)
· Allocating time slots for the vessel related to its route via other VTS communication services (e.g., Slot Management Service)
· Displaying a list of vessels whose routes associated with a specific geographical element, along with detailed information of each vessel such as Estimated Time of Arrival (ETA) or Actual Time of Arrival (ATA) 
· Predicting the traffic flow for a geographical element over a future period
· Calculating and displaying the current capability saturation of geographical elements, etc.

[bookmark: _Toc220247071]4.3.3.	For responding to developing unsafe situations
VTS operations for responding to developing unsafe situations include but are not limited to:
· Taking action on warnings and alerts for vessels deviating from their routes 
· Pre-intervening  warning and alerting for predicted traffic flow of geographical elements 
· Taking action on warnings and alerts for the capability saturation of geographic elements
The use of digital routes contributes to providing more advanced decision-support functions for VTS operations, thereby reducing the workload of VTS personnel.

[bookmark: _Toc220247072]4.4.	ASSISTANCE FOR DIGITAL ROUTE 

VTS provides assistance in formulating digital routes for vessels as much as possible. It includes route reference for assistance.

[bookmark: _Toc220247073]4.4.1.	Route References
[bookmark: OLE_LINK108][bookmark: OLE_LINK109]VTS operations for route references include:
· Providing reference waypoints/action points/control points
· [bookmark: OLE_LINK196][bookmark: OLE_LINK197]The reference waypoint/action point/control point is generally set on a geographical element with high navigational safety risk or special regulatory requirement, such as the entrance of unidirectional control channel, the navigational bridge opening, the crossroad of fairways, the mandatory reporting line, the mandatory reporting point, etc;
· Providing reference segments
· The reference segment is generally a division of the fairway or a division of the common path for vessel navigation within a VTS area;
· Providing reference routes
· Recommend possible routes and show their proportions that similar types of ships may choose according to historical data statistics.
Route reference service may also be provided by third parties, while VTS assists or guides the third party in relevant operations. With the development of emerging technologies, AI may also be used in the future to assist vessel in route planning.

[bookmark: _Toc55317183][bookmark: _Toc54777429][bookmark: _Toc55317182][bookmark: _Toc55317079][bookmark: _Toc54775319][bookmark: _Toc54512761][bookmark: _Toc55317240][bookmark: _Toc55317242][bookmark: _Toc55317077][bookmark: _Toc55137749][bookmark: _Toc54775353][bookmark: _Toc55317241][bookmark: _Toc55317078][bookmark: _Toc54777364][bookmark: _Toc55317181][bookmark: _Toc220247074]OTHER CONSIDERATIONS



[bookmark: _Toc220247075]5.1.	REGIONAL HARMONIZATION BETWEEN VTS
Situations may arise where a vessel’s digital route exchange involves multiple adjacent VTS areas. Relevant operations require regional harmonization, such as:
· Whether the availability verification of the digital route should be dispatched to each VTS or performed within one VTS?
· Whether one VTS can invoke information regarding the digital route in other VTS areas?
· Whether the complete information of the digital route needs to be stored in a specific VTS?

To be continued…

[bookmark: _Toc101801991][bookmark: _Toc101801994][bookmark: _Toc101801993][bookmark: _Toc220247076]DEFINITIONS

Geographical Element	
 IALA Dictionary	http://www.iala-aism.org/wiki/dictionary
To be added…

[bookmark: _Toc220247077]ABBREVIATIONS

VTS	Vessel Traffic Services 
To be added…
[bookmark: _Hlk80017066]
[bookmark: _Toc220247078]References
[bookmark: OLE_LINK15][bookmark: OLE_LINK16]
IALA. Standard R0127 VTS Operations Ed3.2
IALA. Guideline G1089 Provision of a VTS Ed2.0
To be added…
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