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[bookmark: OLE_LINK9][bookmark: OLE_LINK10][bookmark: OLE_LINK7][bookmark: OLE_LINK8][bookmark: OLE_LINK3][bookmark: OLE_LINK4]Proposal on Adding Drones at Low Altitude on Water Surface into the Future VTS
Summary
The rapid development and widespread use of civil unmanned aerial vehicles (referred to as "drones" in this document) at low altitude on water surface is becoming an emerging trend, having a significant impact on VTS. It is anticipated that future VTS will take this trend into consideration and further discussion.
Purpose of the document
[bookmark: OLE_LINK6][bookmark: OLE_LINK5]The purpose of this document is to report the emerging trend of widespread use of drones at low altitude on water surface to the VTS Committee and recommend that the VTS Committee consider incorporating corresponding content in the annex for further consideration.
Related documents
IMO Resolution A.1158 (32) GUIDELINES FOR VESSEL TRAFFIC SERVICES
IALA G1089 Provision of a VTS - Ed2.0
IALA Future VTS Discussion Paper as at VTS58 - WP
Background
In recent years, with the rapid technological development of drones and the opening of low altitude airspace to the public, diverse application scenarios of drones at low altitude on water surface have emerged in near-shore and port waters around the world, with growing tendency of innovation and promotion. 
[bookmark: OLE_LINK11][bookmark: OLE_LINK12][bookmark: OLE_LINK26][bookmark: OLE_LINK17]In China, drones are already extensively applied in public services such as traffic monitoring and emergency rescue operations. Furthermore, in some suitable water areas, the commercial service of using drones to provide logistics and delivery to vessels has also reached a certain scale. The widespread use of drones at low altitude on water surface is becoming an emerging trend, which brings convenience, efficiency, and economy, but also poses navigational safety risks that need to be taken into account.
Discussion
[bookmark: _Toc170377882][bookmark: _Hlk170114292]Applications of Drones at Low Altitude on Water Surface Regarding Ship Navigation
The widespread application of drones has not only significantly enhanced the efficiency of some traditional operation modes but also given rise to numerous new business forms and application scenarios.
The application scenarios of drones at low altitude on water surface related to ship navigation can be generally divided into business services, public services and others.
[bookmark: OLE_LINK38][bookmark: OLE_LINK39]3.1.1	Scenarios for business services
[bookmark: OLE_LINK14][bookmark: OLE_LINK13]In some VTS areas in China (such as Nanjing VTS area), the use of drones to provide logistics and delivery services for vessels has reached a certain commercial scale. Its service process is as follows:
· [bookmark: OLE_LINK15][bookmark: OLE_LINK16]Crew on board the vessel can book logistics and delivery service from the service provider through a mobile phone app or an embedded mini-program, providing information such as the vessel's name and the estimated time of arrival at the delivery location.
· After the service provider has completed the preparation of the goods, the operator remotely controls the drone with package to fly over the water area to search for the target vessel at the scheduled time. Once the target vessel is located, the drone hovers over the vessel and remains relatively stationary.
· [bookmark: OLE_LINK18][bookmark: OLE_LINK19]The operator remotely controls the drone to lower the package by tether. Once it is confirmed that the package has landed securely on the vessel's surface, the operator releases the lock from the package which would be collected by the crew then.
· The operator remotely controls the drone to retract the tether and return back.
[bookmark: OLE_LINK23][bookmark: OLE_LINK22][bookmark: OLE_LINK25][bookmark: OLE_LINK24]Currently, this commercial operation can provide convenient, efficient, and cost-effective logistics and delivery services for not only anchoring but also navigating ships at a slow speed, which is highly recognized by shipping enterprises and crew members. The drones used for offshore logistics and delivery are able to take off and land from both shore-based facilities and mobile floating platforms. The max load of each delivery by drone is up to 50 kilograms, while the items of delivery primarily include daily groceries, takeout food, and personal packages for the crew.
[bookmark: OLE_LINK42][bookmark: OLE_LINK41][bookmark: OLE_LINK43]Comprehensive considerations of drones' performance, delivery efficiency, and operational costs, the service provider usually controls the drones to fly at a height of 40-50 meters above the water surface and drop packages at a height of 8-10 meters above the vessel deck.
[bookmark: OLE_LINK44][bookmark: OLE_LINK45]The low altitude airspace for drone's flight and operation substantially overlaps with the above-water space for vessel's movement and lying.
3.1.2	Scenarios for public services and others
Public services of using drones at low altitude on water surface are generally provided and operated by government departments or public affairs agencies. The public services may include: 
· [bookmark: OLE_LINK175]Monitoring of navigation (e.g., vessel traffic, obstacles).
· [bookmark: OLE_LINK174][bookmark: OLE_LINK173]Maintenance of AtoN (e.g., visual inspection, surface cleaning).
· Surveying and mapping of waterways.
· [bookmark: OLE_LINK176][bookmark: OLE_LINK177]SAR operations for individuals overboard (e.g., life jacket-throwing).
· [bookmark: OLE_LINK185][bookmark: OLE_LINK184]Collection of environmental protection data (e.g., oil-spill monitoring, water sampling, ship exhaust monitoring), etc.
The others may include:
· [bookmark: OLE_LINK189][bookmark: OLE_LINK188]Drones at low altitude on water surface are applied in sports, tourism, scientific research, constructions, etc.
The drones used for these services and applications vary in size, performance, load, and operational methods, but their activity space may occupy the above-water space required for ship navigation. In certain scenarios, it is noticed that drones would occupy the space for a long time.
Safety Risks to Ship Navigation
The emergence of drones at low altitude on water surface has brought some safety risks to ship navigation due to the overlap of required spaces, including but not limited to:
· [bookmark: OLE_LINK214][bookmark: OLE_LINK213][bookmark: OLE_LINK212][bookmark: OLE_LINK211][bookmark: OLE_LINK210]Falling of drones airframe
· Falling of drones load
· [bookmark: OLE_LINK218][bookmark: OLE_LINK217]Collision between drones and vessel (above water surface)
· Collision between drones and objects such as AtoN and bridges
· [bookmark: OLE_LINK223][bookmark: OLE_LINK224][bookmark: OLE_LINK226]Partial obstruction of sight for vessel operation
· [bookmark: OLE_LINK230][bookmark: OLE_LINK231]Diverting attention of working crew members
· Causing secondary fires, explosions, injuries, etc.
[bookmark: OLE_LINK48][bookmark: OLE_LINK49][bookmark: OLE_LINK51][bookmark: OLE_LINK52]In light of these emerging risks, maritime authorities or shore-based surveillance centers currently lack targeted resistant capabilities. It has not yet been obtained traffic situation information within the space of low altitude on water surface for VTS to provide timely and relevant information, monitor and manage traffic on water to ensure the safety and efficiency of ship movements, and respond to developing unsafe situations within a VTS area. At the same time, VTS is currently unable to interact with or manage these drones due to the lack of legal regulations that clearly specify the management agency and corresponding authorities for drones at low altitude on water surface.
[bookmark: OLE_LINK21][bookmark: OLE_LINK20]Expectations for Future VTS
Drones at low altitude on water surface efficiently utilize the resource of space within a VTS area, offering convenience, efficiency, and economy for vessels, crew members, and relevant stakeholders in their daily operation and activities. However, safety risks also need to be prevented in advance.
It is anticipated that as the use of drones at low altitude on water surface becomes increasingly prevalent and widespread globally, their application scenarios will expand in both variety and scale. It is believed that the use of drones at low altitude on water surface will become a new trend with a profound impact on the shipping sector and may even turn into a component of traffic on water.
[bookmark: OLE_LINK104][bookmark: OLE_LINK105][bookmark: OLE_LINK101][bookmark: OLE_LINK99][bookmark: OLE_LINK100][bookmark: OLE_LINK98][bookmark: OLE_LINK97]The expectation is that future VTS will have the capability to obtain traffic situational awareness from water surface to low altitude airspace within a VTS area, including vessels and drones, and will be able to conduct appropriate interaction and management to support the requisite provision of VTS. Please refer to the attachment for further discussion.
Action requested of the Committee
The Committee is requested to:
· Consider the contents of this document and the annex.
· Take action as appropriate.



ANNEX 
[bookmark: _Toc170377892][bookmark: OLE_LINK2][bookmark: OLE_LINK1]drones at low altitude on water surface
The widespread use of drones at low altitude on water surface, which is becoming an emerging trend, will have a long-term impact on VTS. The traffic situational awareness, interaction and management will extend to the low-altitude airspace above the water surface.
	[bookmark: OLE_LINK61][bookmark: OLE_LINK62][bookmark: _Hlk220317367]Expected outcomes
	Future VTS will have the capability to obtain the traffic situational awareness from water surface to low-altitude airspace within a VTS area, including vessels and drones, and will be able to conduct appropriate interaction and management to support the requisite provision of VTS. 

	[bookmark: OLE_LINK64][bookmark: OLE_LINK63][bookmark: _Hlk73388360][bookmark: _Hlk73379759]Key References:
	· IMO Resolution A.1158(32) states amongst other things that Contracting Governments should "take account of future technical and other developments recognized by the Organization relating to VTS" (Refer Section 5.1)

	Link with expectations for Future VTS services 
	· [bookmark: OLE_LINK128][bookmark: OLE_LINK127]VTS provides digital services for three-dimensional mixed traffic
· A unified altitude coordinate system should be implemented in VTS interactions with vessels and drones to facilitate vertical spatial monitoring and management
· The new trend will drive the adoption of data models (S-100 or others) which support three-dimensional geospatial information

	[bookmark: OLE_LINK66][bookmark: OLE_LINK65]Potential Impact/s:
	[bookmark: OLE_LINK106][bookmark: OLE_LINK107][bookmark: OLE_LINK140][bookmark: OLE_LINK141]The current situational awareness of surface vessel traffic by VTS mainly relies on planar radar scanning and AIS data reception. To extend to low altitude airspace on water surface, VTS will need 3D radar scanning and drones broadcasting data reception.
Implications for VTS include:
· [bookmark: OLE_LINK151][bookmark: OLE_LINK150]How VTS detects, identifies, or tracks targets of vessel and drone in 3D space
· How VTS obtains the height of vessel (above water surface), including the heights of the vessel itself and the cargo loaded
· How VTS receives, analyzes, and processes data and information from drones /drones management system, including:
· flight plans
· broadcasting data
· real-time paths, etc.
· How VTS communicates and interacts with drones/drones management system
· [bookmark: OLE_LINK108][bookmark: OLE_LINK109]How VTS manages the three-dimensional mixed traffic of vessels and drones
· presentation of VTS traffic images and VTS operations
· a mix of vessels and drones

	[bookmark: OLE_LINK67][bookmark: OLE_LINK68]Expected Timeframe:
	In 2025-2035

	[bookmark: OLE_LINK69][bookmark: OLE_LINK70]Challenges:
	Key challenges include:
· [bookmark: OLE_LINK116][bookmark: OLE_LINK117][bookmark: OLE_LINK159][bookmark: OLE_LINK158][bookmark: OLE_LINK120][bookmark: OLE_LINK118][bookmark: OLE_LINK119]Establishing legal frameworks and regulations with well-defined responsibilities, involving maybe ICAO, IMO, IALA and other international organizations.
· Establishing harmonized and unified technical standards, involving maybe ICAO, IHO, IMO, ITU, IALA and other international organizations.
· Promoting and encouraging the development of perception technology for 3D space on water (e.g., phased array radar, integrated sensing and communication, and spectrum analysis)

	[bookmark: OLE_LINK71][bookmark: OLE_LINK72]Opportunities:
	The VTS traffic situational awareness, interaction and management of three-dimensional traffic from water surface to low-altitude airspace will enhance the risk identification and prevention capabilities for the activities of vessels and drones, respond more proactively to emerging trends and their impacts, and support the harmonious development of maritime shipping and low-altitude economy.

	[bookmark: OLE_LINK73][bookmark: OLE_LINK74]Committee Action / Response in place:
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