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Abstract— The Flight Centric Air Traffic Control (FCA) 

concept represents a paradigm shift from the conventional 

sector-based air traffic management approach which requires a 

high level of coordination and communication, and can lead to 

uneven workload distribution between sectors. FCA aims to 

address these challenges by eliminating sector boundaries and 

allowing multiple Air Traffic Control Officers (ATCOs) to work 

within the same airspace. Instead of being assigned to specific 

sectors, controllers are responsible for individual aircraft from 

entry to exit within the entire FCA airspace. This new approach 

promises significant benefits, including increased airspace 

capacity, longer lookahead time for conflict resolution, and 

efficient workload distribution among ATCOs, leading to a 

potential reduction in the number of required controllers and 

lower fuel consumption. The transition from a sector-based Air 

Traffic Control (ATC) system to the FCA concept 

fundamentally changes the tasks not only of the air traffic 

controllers, but of other roles such as the Supervisor, who 

traditionally oversees operations in an Area Control Center and 

assists controllers in managing challenging traffic situations. To 

define the role of the Supervisor in the FCA context, a dedicated 

workshop was conducted with Ukrainian air traffic controllers 

and Supervisors, as well as operational, safety and human 

performance experts. The workshop had three major goals. 

First, it aimed to explore how the Supervisor’s general tasks and 

responsibilities change in FCA compared to a sector-based 

environment. Second, to assess the level of involvement of the 

Supervisors on FCA-specific operating procedures: finally, to 

determine which support tools are required for the Supervisor 

to optimally carry out these tasks. 

Keywords— Flight Centric ATC, Air Traffic Management, Air 

Traffic Control Officers, Sectorless, Supervisor 

I. INTRODUCTION 

Conventional air traffic management (ATM) divides the 
airspace into smaller areas defined as sectors, whose 
management is typically assigned to a team consisting of an 
Executive and a Planner Air Traffic Control Officers 
(ATCOs).  The two responsible ATCOs monitor every flight 
in their sector until sector exit, providing instructions to pilots 
and issuing clearances, to ensure safe and efficient execution 

of flight maneuvers while maintaining a minimum separation. 
To this aim, controllers utilize a range of tools, including radar 
displays and conflict detection and resolution tools, as well as 
real-time weather data, all providing critical information 
needed to continuously monitor traffic flow, assess potential 
conflicts, and maintain a high level of situational awareness 
[1], [2], [3], [4]. An increase in air traffic is commonly 
managed by reducing the sectors’ size, i.e. splitting them, in 
order to limit the controllers’ workload, while sectors are 
merged to ensure a more balanced task distribution as traffic 
volume decreases. However, this approach presents a series of 
drawbacks that may limit its practicality: the coordination 
efforts necessary for airspace management rise with the level 
of fragmentation. Furthermore, as sectors become smaller, 
ATCOs’ ability to apply tactical and strategic control is 
increasingly limited, amplifying the controllers’ and pilots' 
workload and ultimately limiting airspace capacity. 
Furthermore, considering the current and future expected 
traffic demand, if no adjustments to the airspace structure are 
carried out, it might lead to an escalation of average delays, 
resulting in substantial financial losses for the aviation 
industry [1], [2], [3], [4]. 

A potential solution to address these challenges in the 
upper airspace is represented by the Flight Centric Air Traffic 
Control (FCA) concept, which moves past the traditional idea 
of airspace fragmentation. This new concept envisions a large 
unified airspace without sector boundaries, where an 
allocation tool ensures that every aircraft is assigned to a 
controller. ATCOs, no longer working in a planner-executive 
team but in single person operations, do not monitor a sector, 
but a set of aircraft throughout the whole airspace [1], [2], [3], 
[5], [6]. Consequently, one significant difference between 
FCA and conventional ATM lies in the area of responsibility, 
which in FCA is shared by different ATCOs monitoring 
different aircraft in the same airspace: also, a filtering 
algorithm ensures that only the most relevant aircraft are 
displayed in each controller working position (CWP). Within 
this shared area of responsibility, conflicts and related 
responsibilities are managed with a conflict detection and 
resolution tool. Whenever this tool is triggered, i.e. potentially 
conflicting trajectories are identified within the next 20 
minutes, the ATCOs assigned to the involved aircraft are 
promptly notified, and responsibility for conflict resolution is 
unambiguously shown to them. Subsequently, the tool 
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supports the responsible controller by suggesting one possible 
avoidance maneuver [1], [2], [5], [7].  

Sharing responsibility for the airspace between all ATCOs 
should increase efficiency in Air Traffic Management through 
a more even workload distribution among controllers. As 
traffic demand rises or workload levels change, it is expected 
that the number of controllers working simultaneously and the 
number of flights each ATCO is responsible for can be 
adjusted accordingly, which may reduce the possibility of 
human error and increase airspace capacity. The FCA concept 
also effectively reduces flight time and environmental impact 
in terms of fuel consumption, as the elimination of 
conventional sector boundaries allows the aircraft to use more 
direct routing. At the same time, a reduction is predicted in the 
number of routine communication and coordination that takes 
place when entering a new sector, potentially leading to a 
lower workload for ATCOs and pilots [1], [3], [5], [8]. 

FCA was first conceptualized in 2001 and compared to the 
traditional approach by [9]. Validation activities simulating 
the upper German airspace as an FCA airspace in high-volume 
traffic conditions started in 2008 in a collaboration between 
Deutsche Flugsicherung GmbH (DFS) and German 
Aerospace Center (DLR) [10]. Initial studies by DLR 
examined the impact of FCA on task allocation and human 
performance [2], [8], [11], investigated different FCA 
implementation approaches [12], and explored suitable traffic 
information displays [13]. Subsequent research conducted 
within the Single European Sky Air Traffic Management 
Research (SESAR) framework paved the way for more 
extensive studies over the years. The work presented in [14] 
assessed the feasibility of the FCA concept through a real-time 
simulation (RTS) in Hungarian airspace (FL325–FL660). 
This was continued within SESAR2020 Wave 2 from 2020 to 
2023 [7], [15]. The simulations demonstrated the operational 
feasibility of FCA at least under medium traffic conditions, 
with controllers finding procedures intuitive and workload 
levels acceptable. Promising results were also obtained under 
non-nominal scenarios, including aircraft emergency, radio 
failure and thunderstorm conditions [7]. Complementing these 
investigations, Spanish air navigation service provider 
(ANSP) ENAIRE in collaboration with INDRA conducted 
two RTS campaigns focusing on the upper Spanish airspace 
[4]. In 2023, a follow-up project was launched, aiming to raise 
the Flight Centric ATC concept’s maturity to technological 
readiness level 6, i.e. readiness for industrial deployment, by 
2026. Throughout its duration, the project partners propose to 
run several workshops with subject-matter experts (including 
the one described in this paper), a fast-time simulation, and 
two RTS.  

As the benefits of FCA are expected to increase when 
applied in larger airspaces, and working towards harmonizing 
European airspace, DLR presented an initial roadmap for a 
European Civil Aviation Conference (ECAC)-wide 
implementation [16]. Furthermore, various aspects of the 
concept were investigated, complementing the large-scale 
validation campaigns within the SESAR program. These 
include an examination of suitable allocation strategies, which 
can be categorized into static and dynamic: static allocation 
assigns each aircraft to a controller based on fixed, predefined 
characteristics of a flight (e.g. flight direction or destination), 
while dynamic allocation continuously adjusts assignments in 
real time based on predicted or actual traffic complexity [6]. 
Three levels of automation can be distinguished for the 

implementation of the allocation strategy: automatic, where an 
allocation tool assigns aircraft to controllers based on 
predefined rules; manual, managed entirely by a human 
allocator; and semi-manual, which combines both approaches. 
In addition, specific situations might require a reallocation of 
aircraft to different controllers, which was explored in [3]. The 
concept covered in the workshop implementation assumed a 
dynamic, automatic allocation, aiming to balance out ATCO 
workload. The impact that the FCA concept may have on 
ATCO training was investigated in [17], concluding that a 
new endorsement would be required to qualify controllers to 
work in FCA mode of operations. [18] investigated how to 
design a radar display suitable for Flight Centric ATC in larger 
airspaces where the conventional approach of displaying the 
entire area of responsibility as a whole reaches its limits, and 
proposed a tiled display complemented by additional elements 
such as a timeline showing upcoming tasks and events. The 
new display setup was then used in a new project that focused 
on the influence of different levels of on-board automation on 
air traffic controllers and on flight efficiency in an ECAC-
wide implementation of Flight Centric ATC [19], [20].  

The studies highlighted that transitioning from a 
traditional sector-based ATM to FCA entails adapting to the 
new operational environment, introducing innovative systems 
and tools, and modifying ATM actors’ tasks and 
responsibilities [4], [14], [16]. A key aspect that has not been 
investigated previously is the role that the Supervisor plays in 
Flight Centric ATC and how the tasks and responsibilities 
associated with the Supervisor in conventional ATC would be 
impacted. Although not formally standardized, the Supervisor 
traditionally assists ATCOs in challenging situations, 
analyzes traffic demand across the sectors and oversees daily 
operations. [3]. However, with the introduction of FCA, some 
of these tasks might be modified or even completely 
eliminated to ensure safe and efficient operations; 
furthermore, the Supervisor will have to be supported by 
specific tools capable of providing the most relevant 
information. 

The focus of this paper is thus to present and discuss the 
results from a dedicated workshop focused on how the 
evolving sectorless operational framework affects the 
Supervisor role in an Area Control Centre (ACC). The scope 
of the FCA concept is limited to upper airspace within one 
country or one ANSPs jurisdiction, and airspaces that are 
classified as medium or low complexity. The workshop was 
organized around three major topics surrounding the 
Supervisor role in FCA: tasks, operating procedures and tools, 
as will be explained next.  

II. METHODOLOGY 

A dedicated three-day workshop was organized at 
[placeholder for review] in [placeholder for review], involving 
seven active ATCOs, one operational expert and three experts 
on safety and human performance. The participating ATCOs 
were all male, ranging in age between 34 and 53 years, and 
with operational experience of 13 to 31 years. In addition to 
their primary roles as ATCOs, several held additional 
positions of responsibility: two were Supervisors, three 
worked as Unit Instructors, and one was the Head of an ACC. 
The group represented a cross-section of operational and 
leadership experience, allowing insights from both controller 
and supervisory perspectives. 



As part of the activities, all participants were introduced to 
the FCA concept through the simulation environment, 
including a specific Human Machine Interface (HMI) used for 
air traffic control purposes within FCA. Specifically, the 
workshop was structured as follows: on the first day, seven 
training runs were organized to familiarize the participants 
with the ATCO HMI (Fig. 1), and experience it in a full-hour 
simulation run covering nominal conditions. The HMI used in 
the simulation was specifically designed for simulating FCA 
operations over a large geographical area such as the 
Ukrainian upper airspace and consists of a modular radar 
display and a task manager. Ten radar tiles can be used to 
show selected aircraft and their surroundings, while the task 
manager supports the controller with a timeline of pending 
clearances, conflict alerts, and pilot requests (if received via 
CPDLC) and a list of all aircraft currently allocated to the 
controller. As the number of aircraft may exceed the number 
of available radar tiles, controllers select which aircraft to 
display. The general layout of the interface, as shown in Fig. 
2, is based on a four by three grid, with the radar tiles along 
the outer edge and the task manager occupying the center. 

The second day of the workshop was reserved for 
feedback collection regarding the HMI. The third and final 
day, whose findings are reported and analyzed in this paper, 
was focused on the role of the Supervisor in FCA. 
Specifically, the third day of the workshop was organized into 
three parts:  

• First, the responsibilities and tasks of the Supervisor 

in conventional ATC operations were reviewed, and a 

discussion was held to assess which tasks were still 

applicable to the FCA concept, whether and how they 

needed to be modified and what new tasks would need 

to be introduced;  

• Second, review of operating procedures developed for 

FCA and identification of the level of involvement of 

the Supervisor in normal, abnormal and degraded 

modes of operations within FCA; 

• Finally, the tools a Supervisor would need to complete 

the tasks were identified and defined on a conceptual 

level. 

The results below are organized around these three major 
parts and summarize the discussions between the controllers 
and the other subject-matter experts. 

 

 

Fig. 1. Training run completed by ATCOs on first workshop day. 

 

Fig. 2. Scheme of the FCA Human Machine Interface (HMI) layout. 

Obviously, when discussing one of the topics, the other 
two were also mentioned given their inherent 
interdependency, but for the sake of clarity we will 
compartmentalize the outcomes of the workshop. 

III. THE SUPERVISOR IN FCA 

In current sectored operations there are differences in 
working methods and operating procedures between ANSPs. 
The actual local deployment of the ATM concept varies 
globally, as well as throughout Europe, and depends on 
company policy, national regulations and traffic environment, 
among others. A particular task may be performed with the 
support of a specific tool, which may be different from that of 
a different ANSP and include distinct functionalities. In the 
same way, it is expected that the role of the Supervisor in 
Flight Centric ATC will necessarily comply with the working 
operational procedures and policies of each ANSP. The 
workshop participants provided their input based on their own 
working experience, but we have tried to generalize the 
findings to fit most ANSPs. Therefore, the views and opinions 
expressed in this paper are solely those of the authors and 
UkSATSE is not responsible for any errors or omissions. For 
this reason, in an attempt to focus on the most prominent 
issues, the discussion will be limited to the most pertinent 
tasks, procedures and tools of the Supervisor, and several of 
these will only be discussed at a higher level. 

A. Tasks and Responsibilities 

As a starting point for redefining the Supervisor’s tasks 
and responsibilities in Flight Centric ATC, one of 
UkSATSE’s Supervisors participating in the workshop was 
asked beforehand to review a list of tasks of the conventional 
ATC Supervisor and confirm whether that list was accurate 
and complete according to their professional experience. The 
original task description, used within the SESAR framework, 
is accessible via the European ATM Portal [21]. The reviewed 
list was then used in the workshop as a starting point to discuss 
to what extent each task would be applicable within a Flight 
Centric ATC setup. In the following, the main tasks and 
responsibilities of the Supervisor will be described in how 
they are affected by the implementation of FCA, based on the 
discussions and subsequent additional input from the subject-
matter experts. 

1) Analysis of traffic flows and sector load 
Traditionally, the Flow Management Position (FMP) 

distributes information about traffic forecasts within a certain 
period of time to the Supervisor and the Local Traffic 
Manager (LTM), who will use this information to analyze 
traffic flows and sector loads. It should be noted that the LTM 
role is not implemented in UkSATSE’s operations and the 



related tasks will be carried out by the Supervisor instead. This 
analysis is sector-based, focusing on balancing workload 
between sectors and anticipating potential bottlenecks. In 
FCA, while traffic analysis remains a responsibility, the 
sector-based perspective becomes obsolete. Instead, 
Supervisors assess the overall traffic situation based on the 
capacity of all active controllers and prevailing airspace 
constraints. This shift requires a broader, system-wide 
understanding of traffic dynamics rather than a localized, 
sector-specific focus. 

2) Splitting or combining of control sectors 
Based on the analysis of traffic flows and sector loads and 

after coordination with the LTM if applicable, the Supervisor 
can make the tactical decision to split or combine control 
sectors in anticipation of upcoming traffic load. In FCA, this 
responsibility is transformed into the management of CWPs. 
Rather than adjusting sector boundaries, the Supervisor 
initiates the opening or closure of individual controller 
positions based on current and predicted traffic load. 

3) Coordinating of special use airspace 
In conventional ATC, the Supervisor coordinates with 

other concerned Supervisors (e.g. Supervisors of adjacent 
ACCs or military Supervisors) before the activation or 
deactivation of special use airspace such as military zones or 
temporary restricted areas. This remains a relevant task in 
FCA. It should be noted, however, that the degree of required 
coordination may be reduced depending on the scale at which 
FCA is implemented. For instance, in cases where a single 
Supervisor oversees a large FCA airspace, less cross-unit 
coordination may be necessary. Conversely, the 
implementation of FCA in large airspaces might require 
multiple FCA operational Supervisors sharing responsibility 
for the same airspace, which would lead to new coordination 
mechanisms needing to be developed. 

4) Staffing of working positions 
While the traffic load and sector capacities may require a 

change of sector configuration in a given situation, 
Supervisors in conventional operations have to take into 
consideration the available staff throughout a shift and their 
qualifications, i.e. endorsements, as controllers are trained and 
qualified to work only in specific sectors. When the need for 
a change in sector configuration arises, Supervisors determine 
the staffing accordingly. While controllers in FCA are still 
expected to obtain endorsements [22], ATCOs will be able to 
work more flexibly in the entire airspace without needing to 
retain the same amount of local, sector-specific knowledge as 
conventionally. Instead, required information must be 
available to the controller through the system easily whenever 
needed. Hence, the introduction of FCA significantly impacts 
the process for staffing a new working position, making sector 
endorsements irrelevant and allowing a more flexible use of 
controllers. The flexible nature of the concept and dynamic 
allocation strategies furthermore make it easier for 
Supervisors to consider controllers’ training levels and 
individual competencies when opening or closing CWPs.  

5) Emergency coordination; system monitoring 
Supervisor tasks that remain the same the FCA concept 

include initiating search and rescue procedures in the event of 
an aircraft emergency or uncertainty, and coordinating with 
the technical Supervisor and other technical staff regarding the 
availability and reliability of ATM systems, surveillance 
infrastructure, coordination tools, and fallback procedures. 

These fundamental responsibilities ensure operational safety 
and resilience, regardless of the mode of operations that is in 
place. 

6) Allocation monitoring 
An entirely new task that the introduction of Flight Centric 

ATC requires is monitoring of the allocation process. This 
goes hand in hand with monitoring controllers’ current and 
predicted workload in a tactical timeframe. With an automatic, 
dynamic allocation strategy based on ATCO’s workload, the 
allocation tool provides an allocation that is already optimized 
for a balanced workload among controllers, as well as 
throughout time, without significant troughs or peaks. In 
normal situations and assuming the allocation tool works 
reliably as intended, the allocation provided by the system can 
be left untouched. However, manual adjustments might be 
required if the Supervisor notices an imbalance in workload 
between the ATCOs that the Allocation Tool is not 
automatically adjusting to. It may also be necessary to adjust 
individual ATCOs’ capacity limits to ensure that their 
subjectively experienced workload remains within an 
acceptable range. For instance, a controller might feel that 
their capacity is reduced on a particular day, or a controller in 
training or with little experience may be assigned fewer flights 
than a more experienced ATCO. To ensure that workload 
levels are appropriate and balanced among controllers, the 
Supervisor should be aware of the current and predicted 
workload and traffic situation, communicate with the 
controllers and take action to mitigate workload imbalances or 
over or underloads, e.g. by initiating the opening or closure of 
a CWP. This will be further discussed below (section III.B). It 
should be noted that this additional task of monitoring and 
adjusting the allocation process may, depending on local 
circumstances, not be carried out by the Supervisor but a new 
role as suggested in section III.C. 

7) Rerouting of traffic in case of overload 
In conventional ATC, Supervisors coordinate with local 

traffic managers and/or flow managers to reroute traffic in 
response to controller overload. Within FCA, this function 
becomes obsolete, as controller’s workload can be managed 
flexibly through dynamic allocation of flights and the 
activation of additional CWPs, as well as through a Workload 
Management Tool. Consequently, the rerouting of flights due 
to limitations in controller workload can be avoided. 

B. Operational procedures 

The research conducted within the SESAR framework [7], 
[19], [20] on the impact of the flight centric airspace on the 
ATCOs involved the assessment of operating procedures in 
real-time simulations via specific validation scenarios. These 
included nominal, abnormal (bad weather, aircraft 
emergencies) and degraded (ground system failures) modes of 
operations. To formalize the sequence of steps to be 
performed by the controllers, as well as the input to be 
provided by the system, several use cases were developed and 
described in [23], [24]. These also serve as the basis to write 
the safety, performance and technical requirements for flight 
centric airspace. During the second part of this workshop, the 
use cases were presented to the participants who were asked 
to provide feedback on the potential level and degree of 
involvement of the Supervisor. We will summarize now only 
the most relevant points.  

1) Allocation Process 



The first use case discussed described the Allocation 
Process, which is fully automated in our concept of 
operations. As initially developed, no human actor would need 
to intervene, i.e. the system would make the decisions and 
implement the actions (i.e., allocating the aircraft to the 
controllers) silently. This corresponds to Level 4 of 
automation as defined by European Union Aviation Safety 
Agency (EASA).  However, workshop participants agreed 
that it might be necessary to override the allocation tool under 
some conditions. In other words, the Supervisor should always 
have the possibility to oversee the system and reallocate 
aircraft if deemed appropriate (Level 3 of automation). The 
question then was, at what point should that be done? The 
consensus was that the Supervisor should not act over the 
aircraft once it is “assumed” by an air traffic controller. This 
happens automatically once contact by the pilot is first 
established and the receiving controller gets full responsibility 
for the aircraft. The Supervisor is therefore only expected to 
override the Allocation Tool until the aircraft is shown in the 
relevant CWP’s display, which is five minutes before the 
flight enters the Flight Centric airspace. This means that once 
the Allocation Tool initially allocates or assigns a flight to a 
specific ATCO, the Supervisor has a time window to 
reallocate the aircraft. The actual timeframe depends on 
airspace characteristics, quality of prediction, operational 
constraints, etc., but would vary between 20 to 5 minutes 
before entry. Note, however, that 20 minutes might be too 
early, because any inputs from the upstream controller (or 
even other FCA ATCOs) could impact the allocation 
algorithm, and the Allocation Tool might still.  If the 
Supervisor does not act, the allocation information is sent to 
the corresponding FCA controller working position and to the 
upstream controller. 

2) Conflict Detection and Resolution 
The conflict detection and resolution tool identify conflicts 

between aircraft in the airspace, assigns responsibility for 
conflict resolution to one of the involved controllers, suggests 
conflict resolution manoeuvres and takes over guidance along 
the avoidance manoeuvres, if instructed. Thereafter, the 
controller is expected to assess the validity of the shown 
conflict, the proposed resolution and to issue a clearance to the 
flight crew. When the conflict is between aircraft under the 
responsibility of two controllers, they act as the second pair of 
eyes to each other. In other words, if needed, the controllers 
are encouraged to coordinate by phone or electronically in 
case of conflicts. Findings from the RTS executed so far [7], 
[14], [25] suggested that verbal coordination for conflict 
resolution is mostly not needed and established procedures do 
not compromise safety. However, there might be occasions 
where the aircraft are under the responsibility of the same 
controller who does not take action, or the second controller is 
unable to reach the responsible controller. In these cases, the 
Supervisor should act as an extra layer of safety and do 
something. Specific tools to support the Supervisor were then 
considered and are presented in section III.D.2). The bottom 
line is that the Supervisor should be informed of the conflicts, 
provided with a timeline for their resolution and be aware of 
any potential actions (or lack thereof) performed by the 
controllers. So long as the Supervisor has all available 
information, they can decide how to intervene, either by 
approaching the CWP, calling the ATCO or through specific 
operating procedures which still need to be defined, as an 
actual intervention by the Supervisor to solve a conflict was 
not desired.  

3) Abnormal and Degraded Modes   
Subsequent use cases presented in the Workshop 

addressed abnormal and degraded modes of operation: aircraft 
communication failure, aircraft emergency, meteorological 
conditions requiring deviation, as well as specific system 
failures. In all of these cases the participants agreed that 
coordination with the different services or units should be 
done by the Supervisor, because under single-person 
operations the ATCOs might not be able to do so due to the 
higher workload associated with the non-nominal event. 
Recall that in conventional sectored environment, the planner 
controller might be the one making the necessary calls in these 
situations. Another point mentioned were the potential 
announcements by the Supervisor to all ATCOs. In current 
operations, some events might only affect a reduced number 
of sectors and the details do not need to be disclosed to all. 
However, in FCA some overall announcements might be 
required, because all working ATCOs share the same airspace. 
Depending on the number of ATCOs working concurrently, it 
might be necessary to share this information electronically, 
instead of verbally. More specifically, the Supervisor should 
be able to send and receive relevant messages to/from the 
controllers, some of them automated by the tools. In fact, a 
few have already been implemented in our HMI. Emergency 
squawks, for example, are always seen by all relevant 
controllers and would also be sent to the Supervisor station. 
ATCOs are also able to flag any aircraft and this information 
is also automatically shared with all radar displays currently 
showing the affected aircraft. Once all relevant roles are 
informed, local procedures would be implemented mostly by 
the controllers, with the Supervisor supporting as needed.   

As a conclusion, the analysis of the use cases highlighted 
the need for the Supervisor to be aware of the events taking 
place in the airspace with support from specific tools. These 
will be described in the third and final part of the paper. Before 
we cover this point, though, the question of the number and 
type of Supervisors will be discussed next, as this point came 
up several times during the meeting.  

C. Team Structure 

Even though in this paper we have been referring to the 
Supervisor as a single role, in current sectored environment 
there are usually several Supervisors with different functions 
working together, their specific tasks depending on the 
operating concept of the ANSPs. In general, their exact 
number and responsibilities is based on several factors like the 
predictions from the Flow Management Position (just like for 
ATCOs), number of open CWPs and current traffic situation 
(weather, restricted areas etc.). The need for several actors 
would not change in Flight Centric ATC airspace. For 
example, Technical Supervisors, system engineers who 
inform the Operational Supervisors about system-relevant 
availabilities or failures, are still fundamental. There might 
also be Personnel Supervisors managing the entire 
deployment of staff in the center (roster planning, 
configuration of the operational room); someone controlling 
the flow management in coordination with the Flow 
Management Position (also called Flow Supervisor in some 
ANSPs), a person handling administrative tasks, etc. In 
common, they all work under a senior Operational Supervisor, 
who might lead a team of several tactical Supervisors. These 
may be senior ATCOs: workshop participants suggested that 
some controllers could hold a Supervisor endorsement and 
hence be “back-up Supervisors”).  



What became clear from the input received, though, is that 
the Operational Supervisor would be the Supervisor most 
affected by the implementation of the FCA concept. So much 
so that the workshop participants suggested that a new role 
might be required if indeed the Operational Supervisor is 
expected to directly support the controllers as needed 
(particularly in case of emergencies and failures), follow 
overall traffic situation (including evolution of conflict alerts), 
manage controllers’ workload and monitor and fine-tune the 
allocation process, among other tasks and responsibilities 
(including coordination with all other Supervisors and 
positions like Flow Management, non-FCA controllers, etc.). 

Therefore, the main tasks of this new role would be to 
manage and monitor both the Allocation and Workload 
Management Tools (to be described in the next section) by 
constantly calibrating or tweaking them as needed, 
considering all available information and inputs. One example 
provided by the participants is when a particularly complex 
traffic situation is starting to develop and the allocation tool 
does not adapt quickly enough. The Allocator would also be 
the one supervising conflict resolution and intervening if a 
controller is not acting as described earlier in section III.B. All 
remaining tasks described in the Tasks and Responsibilities 
section of the paper would be mostly performed by the 
Operational Supervisors, who would receive support from the 
Allocator in monitoring the balance between demand and 
capacity, as well as in the opening/closing of working 
positions (both directly affecting workload levels).  

In general, for the entire Ukrainian airspace, the workshop 
participants suggested that one senior Operational Supervisor 
could work with one Allocator at night and 3 to 4 Allocators 
during the day. Depending on the volume of the FCA airspace, 
traffic levels, etc., some roles can be combined and performed 
by one human actor. For example, another idea was to 
combine the Allocator role with the FMP.  

D. Tool support 

Once the tasks and responsibilities of the Supervisor were 
addressed, the next step was to discuss the specific tools that 
would be needed to support them in the Flight Centric 
airspace. The chosen approach was to identify the standard 
tools that might need to be modified, as well as new tools 
currently not in place. Table I presents the list of Supervisor 
tools covered during the discussion. Evidently, the tools 
would not all be operated by just one person, but distributed 
between two or more Supervisor workstations (as already 
discussed).  

1) Allocation Tool, Workload Management Tool 
One of the most important tools required in Flight Centric 

ATC operations is the allocation tool, which automatically 

assigns incoming aircraft to the controller with the lowest 
workload. The parameters considered in this calculation (with 
different weights) include number of climbs and descents, as 
well as ongoing conflicts and which ATCO is responsible for 
solving them. Recalculations of a controller’s current 
workload are triggered when aircraft are transferred, when 
conflicts are solved or created and whenever there are route 
changes affecting altitude. It is thus expected that through this 
complexity-based dynamic allocation of traffic, controllers 
always have an optimal number of aircraft under their control 
and workload remains balanced.  

However, the concept of operations under consideration 
assumes that the allocation process is being monitored by the 
Supervisor who can override it if needed. This was a very 
important point for the ATCOs who noted, for example, that 
it might be necessary to address occasional workload 
imbalances or emergencies. It should also be possible for the 
Flight Centric ATCO to alert the Supervisor in case of 
predicted overload. Thus, a dedicated interface to change the 
allocation of an aircraft before it enters the flight centric 
airspace is required. The process of opening/closing a CWP 
could also be done via the Allocation tool. Since reallocation 
after a controller has assumed an aircraft is to be avoided, an 
ATCO starting the shift would simply start receiving aircraft 
as they enter the flight centric airspace. At the end of a shift, 
an ATCO would simply stop receiving new aircraft. 

Another, related, point was the possibility to adjust the 
thresholds of the Workload Management Tool, not only in 
general, but also for some ATCOs individually. The threshold 
in current operations is usually set at around 80 % of the 
acceptable workload for ATCOs. In flight centric operations 
it might need to be a bit lower. The ATCOs felt that there must 
be room for abnormal and emergency situations. Even though 
they suggested 75 %, this value needs to be assessed through 
specific validation exercises. Nevertheless, the ATCOs agreed 
that the Supervisor might decide that one station should 
receive less aircraft (through a lower workload limit), that is, 
they should be able to adapt the threshold for ATCOs 
undergoing on-the-job training, due to external factors, 
specific operational conditions, etc.  

Any change to the Workload Management Tool would 
have implications not only on the allocation process (an 
ATCO might get more or less aircraft), but also on the 
assignment of responsibility to solve a conflict, and on the 
decision to open/close a CWP if it goes above/below a certain 
value, respectively. 

  

TABLE I.  LIST OF SUPERVISOR TOOLS 

Tool/Display/System Definition 

Allocation Tool 

New tool, specific to FCA. 

Ensures that all aircraft entering the FCA airspace is assigned to one controller and that the number of 

aircraft per controller is adequate.  

Workload Management Tool 

New tool, specific to FCA, provides input to allocation tool.  

Continually estimates workload levels for each controller, based on parameters such as number of 

controlled aircraft, number of conflicts, number of aircraft climbing/descending, etc. 

Conflict Monitoring Tool 
New tool, specific to FCA. 
Allows the Supervisor to see the conflicts and support the ATCOs. 



Tool/Display/System Definition 

CWP Shadowing Tool 

Tool to be adapted to FCA. 

Reproduces the radar display of a specific ATCO in Supervisor screen, as it is or with minor changes. 
Supervisor should be able to see the ATCO’s actions on the screen (i.e., mouse/pointer movements). 

Traffic Monitoring (ATM System) 
Tool to be adapted to FCA. 

Provides an overview of the entire flight centric airspace with all traffic. Filtering should be available. 

Radiotelephony Shadowing Tool 

Allows the Supervisor to listen to voice communications between ATCO and pilots.  
Tool to be adapted to FCA: given the large area, radio communication is expected to use current 

radiotelephony systems in association with the position of the aircraft to cover the FCA airspace. See 

[23] for more information.  

Resource Planning Tool 

Tool to be adapted to FCA.  

Supports the Supervisor in charge of the deployment of personnel for the ACC, for roster planning, 
decide on staffing and manning of controller working positions, etc. 

Phone/Voice Coordination Tool As in current operations, or with minor changes. 

Meteorological Information Display As in current operations, or with minor changes.  

Control and Monitoring Display (CMD) 

As in current operations, or with minor changes. 

Provides a user interface to monitor and control the status and operation of various air traffic control 

components (incl. system diagnostics, error messages, etc.). 

Flow Management Position (FMP) 
Monitor 

As in current operations, or with minor changes.  
Allows the Supervisor to observe changes in traffic flows in order to decide on level capping in 

coordination with FMP.  

Operational Support Data Retrieval 
As in current operations, or with minor changes. 
Provides access to all operational documentation electronically. The information is displayed in a web 

browser on a dedicated screen next to the radar screen. 

 

2) Traffic Monitoring (ATM System), Conflict 

Monitoring Tool, CWP Shadowing Tool  

Arguably one of the most useful tools for the Supervisor is 
a display where the entire flight centric airspace traffic is 
presented. This would allow them to check the location of all 
conflicts, identify potential hot spots, see all emergency 
squawks, etc. Filtering and zoom options could also be 
available to selectively show, for example, all aircraft 
climbing or descending, only flights crossing or at specific 
Flight Levels, among other parameters. Given the size of the 
airspace, this tool would only provide a high level, general 
overview. For a more detailed view, other tools would need to 
be available.  

As described in the Introduction, in the Flight Centric ATC 
concept described here, the controllers operated in Single 
Person Operations, performing the tasks of both the Planner 
and Executive controllers of a conventional team. Therefore, 
the four-eyes principle is abandoned and a potential extra 
safety layer is lost. To mitigate for it, it was suggested that the 
Supervisor should have the possibility to monitor all conflicts 
with a look-ahead time of at least five minutes via a Conflict 
Monitoring Tool. Conflicts could also be displayed via a 
timeline. Note that the controllers also have a timeline 
showing all tasks to be performed with a 20-minute look ahead 
time, and all conflicts detected within that timeframe 
However, a similar window frame might not necessarily be 
applicable to the Supervisor, particularly in large FCA 
airspaces, as there might be too many conflicts. For the 
Supervisor tasks, a 10-minute look-ahead might be enough 
and would give the controller at least ten minutes to start 
acting. Keep in mind though that even 10 minutes might still 
be too early for the controller to start solving the conflict. The 
Supervisor might only need to be alerted 5 minutes before, but 
this value needs to be assessed. Finally, the tool would also 
give the Supervisor the information which controller is 

responsible for solving the conflict and the conflict resolution 
clearance suggested by the system.  

Nonetheless, one important point which was further 
discussed was that an absence of an action by the controllers 
does not necessarily mean that they are not aware of the 
conflict. It is possible that for some reason the controller has 
decided to delay a clearance or is still evaluating the conflict 
resolution clearance suggested by the system. The Supervisor 
then has two options: walk to the CWP to observe and, 
eventually, talk directly to the ATCO (analogous to current 
operations), or use the CWP Shadowing Tool which would 
show the radar display of a chosen ATCO in the Supervisor 
screen, including mouse movements and all open windows. 
This would allow the Supervisor to confirm the ATCO’s 
awareness of the conflict: is the ATCO currently probing for 
clearances, sending a text message to the other controller 
involved in the conflict? Or is the ATCO perhaps busy with a 
different aircraft and missed the conflict alert? Specific 
operational procedures would then have to be developed to 
specify how and under which conditions the Supervisor can 
intervene.  

Arguably, the three tools mentioned above could be part 
of the same display and/or merged into one, depending on the 
level of automation and interface requirements. Future studies 
will be needed to assess these.  

3) Remaining Tools 

Most of the remaining tools shown in Table I would be 
used as in current operations or with only minor adaptations 
to the FCA concept.  As in current operations, the Supervisor 
would be able to listen to specific radio communication 
between a controller and a pilot via the Radiotelephony 
Shadowing Tool and they would have their own Phone/Voice 
System for coordinating purposes. A Meteorological 
Information Display would also need to be available.  



In addition, the Supervisor in charge of manning the 
control room would have a Resource Planning Tool to decide 
on staffing and manning of the controller working positions. 
The Technical Supervisor would also need a Control and 
Monitoring Display to check the status of the different tools 
and systems. As in current operations, there might also be an 
Operational Support Data Retrieval or similar tool to provide 
access to all relevant operational documentation 
electronically. Finally, the Flow Management Position 
Monitor was also mentioned but it was not considered a 
crucial tool in the flight centric concept (as there are no 
sectors). Its use might depend on the number and type of 
Supervisors working concurrently.  

IV. CONCLUSION 

This paper summarizes the results of a workshop with air 
traffic controllers to identify the impact of Flight Centric Air 
Traffic Control concept on the Supervisor role. The findings 
reported here are just a first step and further research is 
needed. In particular, all systems and tools mentioned should 
either be developed or adapted, and then assessed in a real-
time simulation. Prior to that, more specific technical and 
operational requirements for all systems need to be formalized 
with support from technical experts. Another very important 
step will be to identify the level of detail of the information or 
data that must be shared with the Supervisor, as it is extremely 
important not to overload them with information that is not 
relevant. It is thus possible that some of the tools mentioned 
here could be merged into one and/or some tasks could be 
further automated.  

Not only was the Flight Centric ATC concept of 
operations new to the ATCOs who participated in this 
workshop, but the concept assumes much higher automation 
levels than in current operations. In addition, the planner-
executive controller team is replaced with single person 
operations and several new Supervisor tasks are created or 
largely modified. Therefore, it is not surprising that 
participants requested more control over several operating 
procedures, over the allocation process and more support 
during conflict resolution than might actually be necessary. As 
an example, the Workload Management Tool is dynamic and 
should thus immediately adjust to minor workload 
asymmetries, emergencies, bad weather, etc. That means it is 
not clear yet how much tweaking or monitoring of this tool 
would actually be required, apart from the very specific cases 
described earlier (e.g., on-the-job training). It is also not clear 
how often the Allocation Tool would need to be overridden.  

It is not surprising that ATCOs suggested the creation of a 
new role, a back-up person who might be seen as another 
safety barrier or an extra pair of eyes over the traffic situation. 
Considering the limited experience that the controllers had 
with the tools, trust levels were arguably not high and a mental 
model of the system and its functionalities could not be fully 
built. Not only that, but the Allocation and the Workload 
Management Tools were only discussed at a conceptual level, 
since there is still no interface available (i.e., they are fully 
automated and do not allow any manual inputs). 
Notwithstanding, the discussion has allowed us to identify 
priorities in our research moving forward. Future real-time 
simulations should include a realistic Supervisor station with 
at least an allocation tool allowing reallocation and a way to 
adjust workload thresholds individually. In addition, specific 
operating procedures should be defined and assessed to handle 
delays in conflict resolution and the uncertainty of not 

knowing whether the ATCO is aware of them, in particular 
when both aircraft are under their control.  
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