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What is the problem?

• 1-1 interface between airline, airport and 

GHA.

• Sometimes, multiple data interfaces 

• Automated interface for ACDM data; 

manual for pax forecast.

• Airport to airport data exchange is missing 

(e.g. flight delays from origin airport)

• Cost, Time and Complexity
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Avoid the cost of TypeBmessages /  multiple 
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Pay for SLA.
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integration would be needed in controlled and uncontrolled airspace.  One area that has unique 

requirements is the DAA capability for maintaining separation from other aircraft.  This area is 

in the forefront as the number of registered UAS operators continues to increase at a rapid pace.  

Future operations show a large range of maneuvers that will have to be dealt with using 

appropriate ATC procedures and policies.  Figure 10 gives a few examples of operations that will 

need to be accommodated.  Interestingly, Figure 10 displays only a few items and in just 2020 

with COVID, the delivery of medical supplies and e-commerce items have shown how much 

more UAS’s safe integration is needed. 

 

Figure 10.  Future NAS UAS operations (FAA, The Future of the NAS, 2016). 

 In 2015, the Air Line Pilot Association (ALPA) identified some of the challenges for safe 

integration of UAS into the civil airspace.  Though the use of drones goes back over 50 years, 

until recently these machines were very expensive and were limited to government and research 

organizations.  Technology has improved at such a rapid rate in the last decade that the improved 

performance and lower cost have led to rapid increase in use by both the military and civilian 

operators.  In addition, the hobbyist had gained interest in the use and had led to the update in 
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E) airspace situations (FAA, 2000e).  Figure 12 shows UTM operations in perspective of 

airspace classes.  This is due to the anticipated growth and opportunities for use of sUAS and has 

a direct impact on air controllers and the possibility of HF errors.  

 

Figure 12.  UTM operations in context of airspace classes (FAA, 2020e). 

The FAA’s current version 2.0 was published and will be discussed for further insight on 

the industry (FAA, 2020e).  It is relevant to this research as it includes case elaboration, 

rulemaking advancements, and the advancement of technology.  All these advancements have 

HF connections to the air traffic controller.  It is also a good document for review and analysis as 

after the data gathered from reports and articles are analyzed, the concept documents may lend 

credibility to the recommendations in HF applications. This may also lead to further research for 

air traffic controllers as they mature in the work with UAS in the NAS as it implements UTM 

with NASA.  

Additionally, version 2 stressed the urgent need to support the security of UAS in the 

NAS as that is a key focus area for Remote ID application (FAA, 2020e).  Remote ID is 

discussed throughout the research as it is part of the foundation of the changes to the 
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Figure 3.  Air space guidance for small UAS operators (FAA n.d.). 

 

Figure 4.  UAS use (GAO 18-110, n.d.). 

 

Elements of the Framework.  There are numerous approaches to analyzing accidents and 

incidents in the NAS.  The HF indicated in UAV incidents have various characteristics and seem 

to have been inadequately demonstrated in the literature (Stark et al., 2012).  The data from the 

Aviation Safety Reporting System (ASRS) by controllers, pilots, and operators of UAVs can be 

used in conjunction with the data from HFACS.  HFACS was intended to aid accident reporting 

systems such as ASRS.  It is intended to provide a data-driven plan for labeling fundamental HFs 

to lead to developments in training and mediation programs.  It uses the Swiss cheese approach 

to classify faults, which, in turn, allows investigators to classify four different levels of factor 

breakdowns that led to the final incident (Stark et al., 2012).  

Figure 5 depicts the SCM.  Though the HFACS is sufficient for classifying many of the 

HFs, it neglects the HFs when interacting with the newer automation in the use of UAVs.  The 

software, hardware, environment, liveware, liveware (SHELL) model, developed by Hawkins 

(1987) and shown in Figure 6, defined in the International Civil Aviation Organization (ICAO) 
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integration would be needed in controlled and uncontrolled airspace.  One area that has unique 

requirements is the DAA capability for maintaining separation from other aircraft.  This area is 

in the forefront as the number of registered UAS operators continues to increase at a rapid pace.  

Future operations show a large range of maneuvers that will have to be dealt with using 

appropriate ATC procedures and policies.  Figure 10 gives a few examples of operations that will 

need to be accommodated.  Interestingly, Figure 10 displays only a few items and in just 2020 

with COVID, the delivery of medical supplies and e-commerce items have shown how much 

more UAS’s safe integration is needed. 

 

Figure 10.  Future NAS UAS operations (FAA, The Future of the NAS, 2016). 

 In 2015, the Air Line Pilot Association (ALPA) identified some of the challenges for safe 

integration of UAS into the civil airspace.  Though the use of drones goes back over 50 years, 

until recently these machines were very expensive and were limited to government and research 

organizations.  Technology has improved at such a rapid rate in the last decade that the improved 

performance and lower cost have led to rapid increase in use by both the military and civilian 

operators.  In addition, the hobbyist had gained interest in the use and had led to the update in 
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Figure 3.  Air space guidance for small UAS operators (FAA n.d.). 

 

Figure 4.  UAS use (GAO 18-110, n.d.). 

 

Elements of the Framework.  There are numerous approaches to analyzing accidents and 

incidents in the NAS.  The HF indicated in UAV incidents have various characteristics and seem 

to have been inadequately demonstrated in the literature (Stark et al., 2012).  The data from the 

Aviation Safety Reporting System (ASRS) by controllers, pilots, and operators of UAVs can be 

used in conjunction with the data from HFACS.  HFACS was intended to aid accident reporting 

systems such as ASRS.  It is intended to provide a data-driven plan for labeling fundamental HFs 

to lead to developments in training and mediation programs.  It uses the Swiss cheese approach 

to classify faults, which, in turn, allows investigators to classify four different levels of factor 

breakdowns that led to the final incident (Stark et al., 2012).  

Figure 5 depicts the SCM.  Though the HFACS is sufficient for classifying many of the 

HFs, it neglects the HFs when interacting with the newer automation in the use of UAVs.  The 

software, hardware, environment, liveware, liveware (SHELL) model, developed by Hawkins 

(1987) and shown in Figure 6, defined in the International Civil Aviation Organization (ICAO) 
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integration would be needed in controlled and uncontrolled airspace.  One area that has unique 

requirements is the DAA capability for maintaining separation from other aircraft.  This area is 

in the forefront as the number of registered UAS operators continues to increase at a rapid pace.  

Future operations show a large range of maneuvers that will have to be dealt with using 

appropriate ATC procedures and policies.  Figure 10 gives a few examples of operations that will 

need to be accommodated.  Interestingly, Figure 10 displays only a few items and in just 2020 

with COVID, the delivery of medical supplies and e-commerce items have shown how much 

more UAS’s safe integration is needed. 
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used in conjunction with the data from HFACS.  HFACS was intended to aid accident reporting 

systems such as ASRS.  It is intended to provide a data-driven plan for labeling fundamental HFs 

to lead to developments in training and mediation programs.  It uses the Swiss cheese approach 

to classify faults, which, in turn, allows investigators to classify four different levels of factor 

breakdowns that led to the final incident (Stark et al., 2012).  

Figure 5 depicts the SCM.  Though the HFACS is sufficient for classifying many of the 

HFs, it neglects the HFs when interacting with the newer automation in the use of UAVs.  The 

software, hardware, environment, liveware, liveware (SHELL) model, developed by Hawkins 

(1987) and shown in Figure 6, defined in the International Civil Aviation Organization (ICAO) 
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HF connections to the air traffic controller.  It is also a good document for review and analysis as 

after the data gathered from reports and articles are analyzed, the concept documents may lend 

credibility to the recommendations in HF applications. This may also lead to further research for 

air traffic controllers as they mature in the work with UAS in the NAS as it implements UTM 

with NASA.  

Additionally, version 2 stressed the urgent need to support the security of UAS in the 

NAS as that is a key focus area for Remote ID application (FAA, 2020e).  Remote ID is 

discussed throughout the research as it is part of the foundation of the changes to the 
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integration would be needed in controlled and uncontrolled airspace.  One area that has unique 

requirements is the DAA capability for maintaining separation from other aircraft.  This area is 

in the forefront as the number of registered UAS operators continues to increase at a rapid pace.  

Future operations show a large range of maneuvers that will have to be dealt with using 

appropriate ATC procedures and policies.  Figure 10 gives a few examples of operations that will 

need to be accommodated.  Interestingly, Figure 10 displays only a few items and in just 2020 

with COVID, the delivery of medical supplies and e-commerce items have shown how much 

more UAS’s safe integration is needed. 

 

Figure 10.  Future NAS UAS operations (FAA, The Future of the NAS, 2016). 

 In 2015, the Air Line Pilot Association (ALPA) identified some of the challenges for safe 

integration of UAS into the civil airspace.  Though the use of drones goes back over 50 years, 

until recently these machines were very expensive and were limited to government and research 

organizations.  Technology has improved at such a rapid rate in the last decade that the improved 

performance and lower cost have led to rapid increase in use by both the military and civilian 

operators.  In addition, the hobbyist had gained interest in the use and had led to the update in 

Ref. Source : SESAR

Ref. Source : SESAR
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ICAO Doc 8126 and PANS-AIM Doc 10066 

As the global AIM community moves away from a product-

centric and paper-based environment through the provision and 

exchange of quality - assured digital aeronautical data in 

collaboration with all parties.

ICAO Annex 14

Chapter 2: Aerodrome Data
2.1.4-Digital data error detection techniques shall be used 

during the transmission and/or storage of aeronautical data and 

digital data sets.
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Aerodrome dimensions and related information 

2.5.1 The following data shall be measured or described, as appropriate, for each facility provided on 

an aerodrome: 

g) visual aids for approach procedures, marking and lighting of runways, taxiways and aprons, other 

visual guidance and control aids on taxiways and aprons, including taxi- holding positions and 

stopbars, and location and type of visual docking guidance systems; 

Condition of the movement area and related facilities 

2.9.1 Information on the condition of the movement are and the operational status of related facilities 

shall be provided to the appropriate aeronautical information service units, and similar information of 

operational significance to the air traffic services units, to enable those units to provide the necessary 

information to arriving and departing aircraft. The information shall be kept up to date and changes in 

conditions reported without delay. 

2.9.2 The condition of the movement area and the oper- ational status of related facilities shall be 

monitored and reports on matters of operational significance or affecting aircraft performance given, 

particularly in respect of the following: 

h) failure or irregular operation of part or all of the aerodrome visual aids 



2.13 Coordination between aeronautical information services and aerodrome authorities 

2.13.1 To ensure that aeronautical information services units obtain information to enable them to 

provide up-to-date pre-flight information and to meet the need for in-flight information, arrangements 

shall be made between aeronautical information services and aerodrome authorities responsible for 

aerodrome services to report to the responsible aeronautical information services unit, with a minimum 

of delay: 

b) the operational status of associated facilities, services and navigation aids within their area of 

responsibility 

2.13.2 Before introducing changes to the air navigation system, due account shall be taken by the 

services responsible for such changes of the time needed by the aeronautical information service for 

the preparation, production and issue of relevant material for promulgation. To ensure timely provision 

of the information to the aeronautical information service, close coordination between those services 

concerned is therefore required. 

2.13.4 The aerodrome services responsible for the provision of raw aeronautical information/data to the 

aeronautical information services shall do that while taking into account accuracy and integrity 

requirements for aeronautical data as specified in Appendix 5 to this Annex. 
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CHAPTER 8. ELECTRICAL SYSTEMS 

8.3 Monitoring 

8.3.1 Recommendation.— A system of monitoring should be employed to indicate the operational 

status of the 

8.3.2 Where lighting systems are used for aircraft control purposes, such systems shall be monitored 

automatically so as to provide an indication of any fault which may affect the control functions. This 

information shall be automatically relayed to the air traffic service unit. 

8.3.3 Recommendation.— Where a change in the oper- ational status of lights has occurred, an 

indication should be provided within two seconds for a stop bar at a runway- holding position and within 

five seconds for all other types of visual aids. 

8.3.4 Recommendation.— For a runway meant for use in runway visual range conditions less than a 

value of 550 m, the lighting systems detailed in Table 8-1 should be monitored automatically so as to 

provide an indication when the service- ability level of any element falls below the minimum 

serviceability level specified in 10.4.7 to 10.4.11, as appropriate. This information should be 

automatically relayed to the maintenance crew. 

8.3.5 Recommendation.— For a runway meant for use in runway visual range conditions less than a 

value of 550 m, the lighting systems detailed in Table 8-1 should be monitored automatically to provide 

an indication when the serviceability level of any element falls below the minimum level specified by 

the appropriate authority below which operations should not continue. This information should be 

automatically relayed to the air traffic services unit and displayed in a prominent position. 
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CHAPTER 10. AERODROME MAINTENANCE 

Visual Aids

10.5.1-A light shall be deemed to be unserviceable when the main beam 

average intensity is less than 50 percent of the value specified in the appropriate 

figure in Appendix 2. For light units where the designed main beam average 

intensity is above the value shown.  in Appendix 2, the 50 per cent value shall 

be related to that design value.

10.5.5-Measurement of intensity, beam spread and orientation of lights 

included in approach and runway lighting systems for a precision approach 

runway category II or III should be undertaken using a mobile measuring unit 

of sufficient accuracy to analyze the characteristics of the individual lights.

10.5.6-The frequency of measurement of lights for a precision approach 

runway category II or III should be based on traffic density, the local pollution 

level, the reliability of the installed lighting equipment and the continuous 

assessment of the results of the in-field.  measurements but, in any event, 

should not be less than twice a year for in-pavement lights and not less than 
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Annex 15: Aeronautical Information Services

Use of Automation

3.5.1-Automation shall be applied in order to ensure the timeliness, 

quality, efficiency and cost-effectiveness of aeronautical 

information services.

3.5.2-In order to meet the data quality requirements, automation 

shall:

a) enable digital aeronautical data exchange between the parties 

involved in the data processing chain;  and

b) use aeronautical information exchange models and data 

exchange models designed to be globally interoperable

ICAO Annex 15 
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