[image: ]



[image: ]

	IALA Guideline




Gnnnn 
DRONE OPERATION FOR MARINE AIDS TO NAVIGATION AND VTS INFRASTRUCTURE MANAGEMENT













Edition x.x
Date (of approval by Council)

[image: ]



[image: ]ENG19-9.2.1.3.2




[image: ]



urn:mrn:iala:pub:gnnnn

Error! Use the Home tab to apply Document title to the text that you want to appear here. Gnnnn – Error! Use the Home tab to apply Subtitle to the text that you want to appear here.
Edition x.x	P 3





[image: ] 

	

	
Revisions to this document are to be noted in the table prior to the issue of a revised document.
	Date
	Details
	Approval

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	





[image: ]	




DOCUMENT REVISION




IALA Guideline Gnnnn 오류! 지정한 스타일은 사용되지 않습니다.
Edition x.x urn:mrn:iala:pub:gnnnn	P 5

1.	Introduction	5
2.	Scope`	5
2.1.	Designation of Roles	5
3.	Application Scenarios	6
3.1.	Routine Visual Inspection	6
3.2.	AtoN Malfunction Inspection	6
3.3.	Support for AtoN Deployment	6
3.4.	Other Application Scenarios	6
4.	Financial and Operational Considerations	6
4.1.	Infrastructure and Personnel Requirements	7
4.2.	Environmental and Operational Factors	7
4.3.	Financial Inputs and Anticipated Benefits	7
5.	PURCHASE AND REGISTRATION	7
6.	Drone Operations Manual	7
6.1.	Regulatory Compliance	8
6.1.1.	Security and Privacy Statement	8
6.1.2.	Environmental Statement	8
6.2.	Organisational Structure and Document Control	8
6.2.1.	Operational Organisation	8
6.2.2.	Document Control	8
6.3.	Operational Procedures	8
6.3.1.	Operational Planning	9
6.3.2.	Pre-Flight and Post Flight Inspections	9
6.3.3.	Emergency and Contingency Procedures	9
6.4.	Operational Limitations	9
6.4.1.	Environmental conditions	9
6.4.2.	Technical Limitations	9
6.4.3.	Flight Areas and Restrictions	9
6.4.4.	Automated and Manual Control	10
6.4.5.	Payload and Battery	10
6.4.6.	Manufacturer Compliance	10
7.	Personnel Requirements	10
7.1.	Qualification and Roles	10
7.2.	Training and Competency	10
7.2.1.	Drone Operator Training	11
7.2.2.	Drone Pilot Training	11
7.2.3.	Drone Maintenance Technician and Ground Crew Training	11
7.2.4.	Crew Resource Management	11
8.	Management of Data Acquired	11
8.1.	Data Storage & Access	11
8.2.	Data protection	11
9.	maintenance of drone equipment	11
9.1.	Maintenance Obligation	12
9.2.	Types of Maintenance	12
9.2.1.	Preventive Maintenance	12
9.2.2.	Corrective Maintenance	12
9.3.	Key Maintenance Components	12
9.3.1.	Propeller and Battery Maintenance	12
9.3.2.	Software and System Updates	13
9.4.	REPORTING and Documentation	13
9.5.	Disposal	13
10.	Abbreviations	13
11.	references	13

[image: ]




CONTENTS


[image: ]

[image: ]




CONTENTS




IALA Guideline Gnnnn Guideline title
Edition x.x urn:mrn:iala:pub:gnnnn	P 3
[bookmark: _Toc1713334296][bookmark: _Toc117579849][bookmark: _Toc194403677]Introduction

[bookmark: _GoBack]During the inspection of Marine Aids to Navigation (AtoN), such as lighthouses and Vessel Traffic Services (VTS)-related infrastructure, on-site inspectors may encounter challenges in directly accessing the site. These limitations can expose personnel to safety risks and restrict their ability to thoroughly assess facility conditions. 
To address these challenges, AtoN authorities have introduced drones to support inspections and related tasks on high-rise structures such as lighthouses, beacons, and other difficult-to-reach objects or hazards. By using drones, it becomes possible to capture aerial imagery and video of AtoN facilities that are otherwise hard to access visually.
Drones equipped with cameras, Light Detection and Ranging (LiDAR), and Real-Time Kinematic (RTK) modules can collect high-resolution imagery and precise geo-referenced data, enabling a more accurate understanding of an AtoN’s condition, including positioning, structural damage, and component failures.
Drone inspections can be particularly effective during adverse sea and weather conditions, such as high seas, when access is only possible from the sea, or when the terrain or location on land presents vehicle access difficulties. This approach helps overcome personnel access issues at certain sites, thereby enhancing inspection coverage and supporting more effective and efficient maintenance. However, it should also be acknowledged that adverse weather conditions at sea may impact drone operations.
In addition to improving staff safety and reducing operational costs, the use of drones contributes to sustainability by lowering fuel consumption and emissions through reduced reliance on vessels. Drones also facilitate timely data acquisition and faster detection of anomalies. 
Furthermore, drones can support the preservation of heritage structures such as lighthouses by identifying early signs of deterioration, drainage blockage, animal infestation, or other forms of damage, thereby contributing to the achievement of the United Nations Sustainable Development Goals (SDGs) 9, 11.4, and 13.
For the purpose of this guideline, drones refer specifically to Unmanned Aerial Vehicles (UAVs). It is anticipated that in the future, surface and submersible drones may be used to support AtoN inspection and management, and this guideline will be updated as the technology matures.
[bookmark: _Toc1713334297][bookmark: _Toc117579850][bookmark: _Toc194403678]Scope

Within this guideline, the term 'Drone' refers to any remotely controlled Unmanned Aerial Vehicle (UAV) used in the management of AtoN. Drone operations may include, but are not limited to:
AtoN Installation
Drones can be used to perform an onsite LiDAR site survey to provide the parameters for the engineering design of the proposed AtoN.
AtoN Improvement and Review
Data from drone operations can assist in performance analysis and in post-incident reviews. 
AtoN Inspection
Drones may support inspection tasks in areas difficult to access by vessel or in poor sea conditions.
AtoN Maintenance 
Drones may enable periodic condition reviews and support numerical modelling of AtoN for early issue detection.
VTS Infrastructure Inspection and Monitoring
Drones may be used to carry out inspections of structures that directly support VTS, such as shore- or offshore-based radio and radar sites. This is particularly useful for locations that present access challenges, such as tower structures.
It should be noted that this guideline only covers “Line of Sight” (LOS) drone operations. Any drone activity involving “Beyond Visual Line of Sight” (BVLOS) requires a separate set of rules and associated guidance. BVLOS operations involve flying a drone or other unmanned aircraft without the pilot maintaining direct, unaided visual contact with the aircraft, instead relying on technology to monitor and control it. This mode of operation enables drones to fly greater distances for applications such as long-distance deliveries and infrastructure inspections. Because BVLOS operations introduce increased risks due to the pilot's inability to see the drone directly, they are subject to stringent regulation by aviation authorities and require specific operational authorizations or waivers before being conducted.

[bookmark: _Toc1713334298][bookmark: _Toc194403679]Designation of Roles

Competent authority (AtoN): An authority made responsible, in whole or in part, by the Government for the safety and efficiency of AtoN services and environmental protection.
Drone operator: The nominated authority within the organisation for drone operations, administration, maintenance oversight, and supervision of Drone Pilots
Drone pilot: The person responsible for flight planning, pre-operation checks, and drone operation
Drone maintenance technician: The person responsible for routine drone maintenance
National regulator: The relevant national authority 
In some circumstances, one person or organisation may hold multiple roles.
[bookmark: _Toc194403680][bookmark: _Toc1713334299]Application Scenarios
This chapter provides examples of practical applications of drones in the management of AtoN. While not exhaustive, the scenarios below illustrate how drones can enhance inspection, deployment and monitoring tasks across a range of operational contexts.
[bookmark: _Toc194403681]Routine Visual Inspection
Drones may be used to support routine visual inspection of AtoN. Typical activities include position verification, evaluation of external condition and structure, observation of light characteristic, and photographic documentation. The use of drones enables improved access to elevated or remote structures and can supplement existing inspection practices.
[bookmark: _Toc194403682]AtoN Malfunction Inspection
When a fault alarm or anomaly is reported by an AtoN monitoring system, drones can be deployed for rapid on-site assessment. Drones allow for remote visual verification, capture of site conditions, and may support initial fault classification. This reduces response time and improves situational awareness before dispatching maintenance personnel.
[bookmark: _Toc194403683]Support for AtoN Deployment
Drones can be used during planning and deployment of new AtoN structures. They support site assessment, terrain surveying, and photographic mapping. This is particularly valuable in areas with limited access, such as remote islands, rocky shorelines, or hazardous environments where conventional methods may be time-consuming or pose safety risks. 
[bookmark: _Toc194403684]VTS Infrastructure inspection and monitoring
Drones may be used to inspect VTS sensors and associated infrastructure, including radar, radio, and other systems that support VTS operations.
Other Application Scenarios
Additional applications may be considered based on operational needs and available drone capabilities. These may include, but are not limited to:

Detection and monitoring of radio signals or interference
Assessment of lighthouse luminous range and visibility
Performance checks of radar beacons (Racon)
Remote activation or control of AtoN equipment
Aerial documentation for heritage, public outreach, or training purposes
Assistance in incident management, where applicable
The competent authority or drone operator is encouraged to assess the suitability of drones for these or other operational tasks, in line with applicable safety, technical, and regulatory requirements.
[bookmark: _Toc194403685]Financial and Operational Considerations
Before introducing drones into AtoN operations, the competent authority should consider the associated financial and operational implications. A structured assessment of cost elements, resource needs, and long-term benefits will support sustainable implementation and service continuity.
[bookmark: _Toc194403686]Infrastructure and Personnel Requirements
Initial and ongoing costs may be influenced by:

Establishment of drone take-off and landing zones
Ground control stations and supporting communication equipment
Certification and training requirements for drone operators and drone pilots
[bookmark: _Toc194403687]Environmental and Operational Factors
Cost-effectiveness and feasibility may depend on:

Size, location, and complexity of the operational area
Frequency and duration of drone deployment cycles
Availability of existing infrastructure and support systems
Local environmental conditions such as wind exposure, terrain, and restricted airspace
[bookmark: _Toc194403688]Financial Inputs and Anticipated Benefits
The following elements should be considered in a cost-benefit analysis:

Procurement costs and expected service life of drones 
Costs for spare parts, battery systems, and insurance
Maintenance and operational expenditures
Costs associated with software, data systems, and technical integration
Training and certification expenses
Potential cost savings through reduced vessel operation  and manpower requirements
Additional value in terms of improved safety, enhanced accessibility, and more consistent data acquisition
The competent authority is encouraged to conduct a cost-benefit analysis tailored to its operational needs, budgetary environment, and regulatory framework.

[bookmark: _Toc1713334304][bookmark: _Toc194403689]PURCHASE AND REGISTRATION

The drone operator should evaluate operational efficiency and suitability when purchasing drones. Factors such as environmental conditions and mission requirements should be considered, including the need for waterproof or weather-resistant drones. 
Each drone purchase should be reported to the responsible authority and registered in accordance with national legislation. The drone operator should also ensure that appropriate insurance coverage is obtained, as per national legislation or applicable guidelines.

[bookmark: _Toc194403690][bookmark: _Toc1713334305][bookmark: _Toc306970756]Drone Operations Manual
An operations manual is a vital document for ensuring the safe, compliant, and efficient operation of a drone. It serves as a comprehensive management tool that details all operational processes, regulatory requirements, and roles and responsibilities. The manual demonstrates the organisations’ commitment to safety, legal compliance, and best practices by providing clear procedures for routine operations as well as contingency and emergency protocols. In preparing this manual, operators should also acknowledge that local registration and regulatory requirements may vary significantly and must be incorporated accordingly. 

[bookmark: _Toc194403691] Regulatory Compliance


[bookmark: _Toc59433226][bookmark: _Toc62558400]The operator should commit to adhering to all relevant national and regional and local regulations including local registration requirements governing drone operations. Emphasis is placed on safety, standardized operational procedures, and fostering a “just culture” where personnel can report safety concerns without fear of reprisal.

[bookmark: _Toc194403692]Security and Privacy Statement 
The operator should ensure the protection of personal and operational data in compliance with applicable national and regional legislation. Systems and protocols must be in place to prevent unauthorized access, misuse, or loss of sensitive information. Where appropriate, references to local data protection standards (e.g., General Data Protection Regulation (GDPR) in the EU, or equivalent national laws) may be included in the organisation’s internal procedures.

[bookmark: _Toc194403693]Environmental Statement
The operator should commit to minimizing environmental impact through sustainable practices. This includes reducing noise, emissions, and energy consumption during operations to promote eco-friendly drone use.

[bookmark: _Toc1713334308][bookmark: _Toc194403694]Organisational Structure and Document Control


[bookmark: _Toc194403695]Operational Organisation

Operational organisation provides an overview of the organisational structure, detailing the roles and responsibilities of key personnel such as operators and maintenance crew. An organisational chart may be included to clearly visualize the team hierarchy. 

[bookmark: _Toc194403696]Document Control
Document control outlines the procedures for managing all documentation related to drone operations. 

Revision Management
A clear process should be in place for updating the operations manual. All changes should be reviewed and approved by the competent authority before implementation. Updates must be communicated to all relevant personnel to ensure they are working with the most current version.
 
Document Distribution and Retention
Documents should be distributed digitally or in hard copy to ensure that all personnel have access to the latest information. Important records such as flight logs, personnel qualifications, safety procedures, and maintenance records should be retained for a specific period to comply with national and local regulatory requirements.

[bookmark: _Toc194403697]Operational Procedures


[bookmark: _Toc194403698]Operational Planning
Comprehensive planning should incorporate up-to-date resources such as maps, AtoN data, and weather reports to ensure safe drone operations. The planning process should verify compliance with geographical zones and airspace restrictions and include coordination with Air Traffic Control (ATC) and VTScenters when operating near controlled airspace or within a VTS zone. 

[bookmark: _Toc194403699]Pre-Flight and Post Flight Inspections
Thorough inspections before and after each flight are essential to confirm that the drone is airworthy. Standardized checklists should be used, and all findings and corrective actions must be documented.

[bookmark: _Toc193634619][bookmark: _Toc193658221][bookmark: _Toc194397460][bookmark: _Toc194398031][bookmark: _Toc194398408][bookmark: _Toc194398490][bookmark: _Toc194399428][bookmark: _Toc194399513][bookmark: _Toc194399567][bookmark: _Toc194403700]Emergency and Contingency Procedures
Emergency and contingency procedures establish protocols to manage unexpected situations, such as adverse weather conditions, equipment malfunctions, or airspace intrusions. These procedures should include steps for loss of communication links and other system failures, ensuring that pilots are trained and ready to mitigate risks swiftly.

[bookmark: _Toc194403701]Operational Limitations
This section details the limitations based on the drone manufacturer’s specifications and ensures operations remain safe and compliant.

[bookmark: _Toc194403702]Environmental conditions
Light conditions: Drone operations should be conducted during daylight hours or under conditions specified by the manufacturer to ensure appropriate visibility for safe operation.
Wind and weather: Operations should be carried out only when wind speeds and weather conditions remain within the acceptable limits defined by the manufacturer. Adverse conditions such as heavy rain, snow, or hail should be avoided as they may compromise safety.
Temperature range: The drone should operate within the temperature parameters recommended by the  manufacturer to minimize the risk of equipment malfunction.

[bookmark: _Toc194403703]Technical Limitations
Maximum take-off weight (MTOW): The drone should remain within the maximum take-off weight defined by the manufacturer to maintain flight stability and control.
Flight speed and altitude: The operating speed and altitude of the drone should not exceed the maximum limits specified by the manufacturer. In general, flight altitude should be limited to 120 metres above ground level unless otherwise authorized.
Flight angles: The drone should maintain pitch and roll angles within safe operating thresholds defined by the manufacturer to ensure flight stability.

[bookmark: _Toc194403704]Flight Areas and Restrictions
Controlled areas: Drone operations should be carried out in controlled areas that are clearly marked and secured from unauthorized access. The operator should ensure that the operational area remains secure throughout the duration of the activity.
Geographical zones: Drone operations should comply with any national or local restrictions related to geographical zones, including no-fly zones or airspace constrains. Required clearance should be obtained before flight.
Critical infrastructure considerations: In certain instances, VTS sensors may form part of the critical national infrastructure. In such cases, any drone operations conducted in the vicinity of these sites may require additional approvals from the appropriate government agency prior to commencement.

[bookmark: _Toc194403705]Automated and Manual Control
Automated flight systems such as geofencing and return-to-home functions should be configured to support safe and compliant drone operation. Manual override capability should be available at all times to allow the drone pilot to take direct control of the drone when necessary. 

[bookmark: _Toc194403706]Payload and Battery 
Payload limits: The total payload carried by the drone should be within the manufacturer’s recommended limit to maintain performance and flight efficiency.
Battery management: Battery levels should be continuously monitored to ensure adequate power for the entire flight, including return and landing phases. Batteries should be charged, stored, and managed according to the manufacturer’s recommendations to maintain performance and safety.

[bookmark: _Toc194403707]Manufacturer Compliance
All operations should conform to the manufacturer’s operational guidelines. Operators should conduct regular reviews of manufacturer updates to remain informed of any changes in limitations or procedures.

[bookmark: _Toc194403708][bookmark: _Toc1713334311]Personnel Requirements 

Personnel involved in drone operations should meet appropriate qualification, training, and health standards to ensure safe and effective drone use. All training and competency requirements should comply with applicable national regulations. The drone operator should ensure that all personnel are trained, certified (where required), and competent to carry out their assigned responsibilities. 
[bookmark: _Toc194403709]Qualification and Roles

drone operators: The drone operator should hold suitable qualifications for overseeing mission planning, risk mitigation, and overall safety of drone operations. This includes knowledge of airspace regulations, flight planning procedures, and coordination with the competent authority and national regulator as required.
Drone pilot: The drone pilot should possess a valid remote pilot certification or equivalent in accordance with national or local regulations. 
Drone maintenance technician: Maintenance personnel should have the appropriate technical knowledge and experience to carry out drone maintenance tasks, including inspections, repairs, and system checks to ensure airworthiness. 
Ground crew: Ground support personnel should be trained to perform their designated roles, which may include assisting with launch and recovery, monitoring communications, and maintaining ground safety procedures.
[bookmark: _Toc194403710]Training and Competency

Training and competency requirements should be established to ensure that all personnel involved in drone operations possess the necessary knowledge, skills, and proficiency appropriate to their roles.

[bookmark: _Toc194403711]Drone Operator Training 
Drone operators should be trained in:

Mission planning and risk mitigation
Airspace regulations and coordination procedures
Oversight of pilot performance and safety standards

[bookmark: _Toc194403712]Drone Pilot Training
The drone operator should ensure that drone pilots receive appropriate training to achieve and maintain certification requirements. Training should cover: 
Drone operation and handling
Safe and efficient operation planning
Risk assessment for specific drone activities
Maintenance of drones and equipment
Updates on national legislation and regulatory compliance
Processing, analysis, and storage of data acquired

[bookmark: _Toc194403713]Drone Maintenance Technician and Ground Crew Training
Personnel involved in maintenance or ground support should be trained to carry out inspections, communication procedures, safety protocols, and equipment handling relevant to their roles.
[bookmark: _Toc194403714]Crew Resource Management 
Crew resource management (CRM) training should be provided to promote effective communication and coordination among drone operation personnel. This is especially important for missions involving multiple crew members or complex operational environments.
[bookmark: _Toc193658236]
[bookmark: _Toc194403715]Management of Data Acquired


[bookmark: _Toc1713334313][bookmark: _Toc194403716]Data Storage & Access 
Acquired data should be managed and stored in an appropriate manner, in accordance with relevant national regulations. The competent authority should ensure that data is accessible for future use by internal or external stakeholders, such as Port Authorities or environmental agencies. Consideration should be given to data privacy requirements, storage formats, and the anticipated volume of data.
[bookmark: _Toc193634639][bookmark: _Toc193658242][bookmark: _Toc194397477][bookmark: _Toc194398048][bookmark: _Toc194398425][bookmark: _Toc194398507][bookmark: _Toc194399445][bookmark: _Toc194399530][bookmark: _Toc194399584][bookmark: _Toc193634640][bookmark: _Toc193658243][bookmark: _Toc194397478][bookmark: _Toc194398049][bookmark: _Toc194398426][bookmark: _Toc194398508][bookmark: _Toc194399446][bookmark: _Toc194399531][bookmark: _Toc194399585][bookmark: _Toc1713448402][bookmark: _Toc194403717]Data protection
The protection of data acquired through drone operations, including metadata such as time and location, should be carried out in compliance with applicable national regulations. Cybersecurity measures should be adopted to ensure the integrity, confidentiality, and availability of the data.
[bookmark: _Toc1713448403][bookmark: _Toc1713334315][bookmark: _Toc194403718]maintenance of drone equipment


[bookmark: _Toc194403719]Maintenance Obligation


The Drone Operator should establish a structured maintenance programme aligned with the manufacturer’s recommendations applicable national regulations, and organisational procedures. The Drone Pilot should follow established maintenance protocols to ensure safe and reliable operation.
Maintenance should be conducted to maintain airworthiness, comply with national regulatory requirements, minimise operational risks, and prevent failures during operations.

[bookmark: _Toc194403720]Types of Maintenance

 
[bookmark: _Toc194403721]Preventive Maintenance
Preventive maintenance ensures drones remain in optimal working condition and prevents unexpected failures. The following measures should be taken:

Routine pre-flight and post-flight inspections to detect visible issues.
Scheduled maintenance activities in accordance with the manufacturer's guidance and organisational policies.
Event-driven inspections following maintenance, repairs, or component replacements.
Specialized inspections conducted by external professionals when internal capabilities are not sufficient.
Where applicable, the competent authority or drone operator may adopt a structured inspection cycle, including comprehensive reviews on a semi-annual or annual basis. The drone operator is encouraged to refer to the drone manufacturer’s maintenance instructions and relevant national standards for detailed requirements.
[bookmark: _Toc194403722][bookmark: _Toc194397484][bookmark: _Toc194398055][bookmark: _Toc194398432][bookmark: _Toc194398515][bookmark: _Toc194399453][bookmark: _Toc194399592][bookmark: _Toc194398516][bookmark: _Toc194399454][bookmark: _Toc194399593]Corrective Maintenance
[bookmark: _Toc1713334318]Corrective maintenance refers to actions taken in response to failures, damage, or operational malfunctions. If a drone experiences damage or system failure:
In the event of a failure, all incidents should be documented and reported to the drone operator, competent authority, and national regulator in accordance with national regulations. Repairs and replacements should follow manufacturer guidelines to ensure compliance with operational standards. Additionally, risk mitigation strategies should be implemented to prevent repeated failures and enhance overall reliability.

[bookmark: _Toc194403723]Key Maintenance Components

[bookmark: _Toc194403724]Propeller and Battery Maintenance
The drone operator, under the oversight of the competent authority, should establish contingency procedures to minimize operational risk and support the safe recovery of the drone and its components in the event of an incident.
Propeller maintenance: Propellers should be regularly inspected for signs of wear, imbalance, or damage. Damaged components should be replaced promptly to ensure flight safety.
Battery maintenance: Batteries should be inspected frequently for signs of deterioration, including reduced capacity or physical swelling. Charging and storage should follow manufacturer recommendations. Batteries identified as degraded or unsafe should be withdrawn from service.
[bookmark: _Toc194403725]Software and System Updates
Software updates provided by the manufacturer should be implemented in a controlled manner. Following each update, verification procedures such as test flights should be conducted to ensure all system function as intended. Any identified issues should be resolved before the drone is returned to operational use.

[bookmark: _Toc194403726][bookmark: _Toc1713448404][bookmark: _Toc1713334319]Reporting and Documentation

To ensure effective maintenance management, records should be systematically maintained to document all inspections, repairs, and component replacements. These records serve as a reference for operational continuity and help identify trends in equipment performance over time.
When failures, damage, or system malfunctions occur, detailed incident reports should be submitted in accordance with established reporting procedures. This ensures that corrective actions are properly documented and that operational risks are mitigated.
Compliance with regulatory requirements is a key aspect of drone operations. All maintenance-related documentation, including inspection logs, incident reports, and service records, should be retained in alignment with national standards and organisational policies. Maintaining accurate records supports accountability and enhances operational oversight.

[bookmark: _Toc194403727]Disposal

When a drone or its components are deemed no longer serviceable due to age, damage, or loss, the issue should be reported to the drone operator in line with internal reporting procedures. 
Disposal should be carried out in an ethical and environmentally responsible manner, in compliance with national regulations and sustainability policies set by the competent authority or relevant governing body.
[bookmark: _Toc194397492][bookmark: _Toc194398063][bookmark: _Toc194398440][bookmark: _Toc194398523][bookmark: _Toc194399461][bookmark: _Toc194399541][bookmark: _Toc194399600][bookmark: _Toc194403728]Abbreviations
ATC	Air Traffic Control
BVLOS	Beyond Visual Line of Sight
CRM	Crew Resource Management
GDPR	General Data Protection Regulation
LiDAR	Light Detection and Ranging
LOS	Line of Sight
MTOW	Maximum Take-off Weight
RTK	Real-Time Kinematic
SDGs	Sustainable Development Goals
UAV 	Unmanned Aerial Vehicle
VTS	Vessel Traffic System
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