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The simulation campaign highlighted very positive feedback coming from both
ATCOs and Pilot. the current ATM system would permit the integration of ATOL
equipped RPAS in the Terminal Area and at airports. The Bedford Scale, used
to identify the ATCOs spare mental capacity while completing a task,
highlighted mostly positive results . The presence of ATOL system allowed to
maintain an acceptable level of Situational Awareness (SA) of both air traffic
controllers and remote pilot. Although the simulation campaign highlighted that
the current TMA system would allow the integration of RPASs, it also shows up
that the C2 link failure is the most critical situation and need to be further
investigated. If this happen during a critical phase such as landing or take-off
the consequences could be catastrophic. For this reason, both the ATCOs and
remote pilot raised the need to develop ad-hoc procedures and training.

Results

In substance, the RPAS is not so much different compared to a conventionally-manned aircraft. In general, all the systems worked
properly even during contingency situations allowing the RPAS to be managed as an additional airspace user. However, further
investigations should be conducted on the C2 link aspects in order to find a trade-off to manage this contingency during the critical
phases (landing/take-off). Finally, the experiment’s participants provided a set of different recommendations: 1.Develop proper
procedures for the C2 link failure. 2. Training for the actors regarding the C2 link failure. 3. Adequate phraseology for contingency
situations. 4. Tower controller to use a SMGCS equipment.

Conclusions

Remotely Piloted Aircraft Systems (RPASs) represent the new frontier of air vehicle for both delivery of
goods and transport of people. The Air Traffic Management (ATM) is a complex socio-technical system
relying on cooperation among human actors (Air Traffic Controllers and Pilots) and distributed architectures,
where pieces fit together to ensure at the same time the highest safety performances and smoothness of
traffic flows. The introduction of RPASs, with possible different human roles, increases the complexity of
this system and needs to be properly evaluated from a safety and Human Factors (HF) point of view.

This paper discusses the approach and present results of Safety and HF evaluations, on the RPASs
integration into controlled airspace A, B and C with a focus on Terminal Manoeuvring Areas (TMAs) and
airports, conducted within the INVIRCAT European research project. Several safety and HF validation
objectives were identified within the project and assessed through Real Time Simulation (RTS) campaigns
involving aerospace research centres in Netherlands, Germany and Italy; the proposed paper will focus on
the activities conducted in Italy.
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The project has identified several safety and HF
validation objectives, to support the detailed
design of validations. The CIRA simulation
focussed on the take-off, approach and landing
phases relying on the ATOL system. Specific
data collection tools were designed, to record
qualitative and quantitative data by means of
different techniques including data log, audio
recordings, ad-hoc questionnaires and focus
group. Two types of questionnaires were used,
Post Run Questionnaire (PRQ) and Post Exercise
Questionnaire (PEQ). The questionnaires
included standard tools and ad-hoc operations-
related questions. Data collected through the
questionnaires have been verified and discussed
during the debriefings; The CIRA simulation
encompassed several UCs considering a
combination of both nominal and contingency
situations.

Approach and Methodology Identifier Assessment Objective 

OBJ-INV-001 Acceptability of IFR RPAS Integration in TMA/Airport under Nominal Conditions 

OBJ-INV-002 Acceptability of IFR RPAS Integration in TMA/Airport in Contingency Situations 

OBJ-INV-003 Acceptable Safety Levels under Nominal Conditions 

OBJ-INV-004 Acceptable Safety Levels in Contingency Situations 

OBJ-INV-005 Acceptable ATOL Procedures under Nominal Conditions  

OBJ-INV-006 Acceptable ATOL Procedures in Contingency Situations 

OBJ-INV-007 Acceptable Latency in C2-Link and R/T Voice Communication 

OBJ-INV-008 Acceptable Safety Levels during RPA Handover 

OBJ-INV-009 Adequate Phraseology under Nominal Conditions 

OBJ-INV-010 Adequate Phraseology in Contingency Situations 

OBJ-INV-011 Adequate Information Provision for RPIL and ATCO under Nominal Conditions 

OBJ-INV-012 Adequate Information Provision for RPIL and ATCO in Contingency Situations 

OBJ-INV-013 Adequate Requested Human Contribution under Nominal Conditions 

OBJ-INV-014 Adequate Requested Human Contribution in Contingency Situations 

OBJ-INV-015 Acceptable Workload Levels for ATCO under Nominal Conditions 

OBJ-INV-016 Acceptable Workload Levels for ATCO in Contingency Situations 

OBJ-INV-017 Impact of IFR RPAS Integration in TMA/Airport on Runway Throughput 

OBJ-INV-018 Impact of IFR RPAS Integration in TMA/Airport on Equity 

 


