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ATC Real Ground-breaking Operational System (ARGOS) 
MUAC’s next-generation ATC system - Like in many areas of the transport sector, automation is getting more and more attention 
in air traffic management (ATM). The expected efficiency, productivity and safety benefits, as well as the prospect of reducing stress 
for human operators, are the main driving factors for current research and efforts devoted to introducing more automation in ATM.  
EUROCONTROL’s Maastricht Upper Area Control Centre (MUAC) has a long history of automating an increasing number of tasks in 
the handling of air traffic. Examples include the early adoption of stripless operations, Short-Term Conflict Alert (STCA), Controller-
Pilot Data Link Communications (CPDLC), Automatic Dependent Surveillance – Contract (ADS–C), advanced and intuitive human-
machine interface (HMI) tools, automatic manpower planning tools, etc.

MUAC automation strategy

MUAC’s future automation strategy can be summarised as 
follows:

It covers two distinct objectives, both achieved by the 
ARGOS system:

• Automated decision-making and execution sup-
port for complex tactical traffic scenarios. Its goal is 
to accelerate operator actions and thereby increase 
productivity.

• Fully automated control of the least complex tacti-
cal traffic scenarios. This requires the capability to 
identify and isolate such basic traffic.

In addition to these main use cases, ARGOS can also be 
applied in other domains of aviation, such as feeding 
adjacent sectors in ATC training or acting as an automated 
agent in ATCO self-training.

ARGOS

ARGOS is a system entirely designed and developed by 
MUAC’s concept designers, technical and operational staff, 
including ATCOs, human factors and safety experts. The aim is 
to support ATCOs in managing traffic in their sectors. ARGOS 
can detect potential conflicts and solve them through lateral 
or vertical manoeuvres, based on a deterministic model 
derived from the strategies currently applied by ATCOs. 
The separation assurance logic looks beyond conflicts and 
considers the rest of the traffic that might be affected by the 
resolution strategy. 

Certain components of the deterministic resolution could 
make use of a machine learned (ML) model in the data 
perception and analysis phases, such as the calculation of 
variable speed and/or climb/descent rate in the trajectories. 
Artificial intelligence (AI) or machine learning models will 
not be used for the conflict resolution itself, that is, in the 

ARGOS represents MUAC’s vision for its 

next-generation ATC system. While current 

aids to air traffic controllers (ATCOs) are 

limited to the detection of conflicts, the 

future system will be able not only to 

propose a set of conflict-free solutions, 

but also to indicate to ATCOs those which 

are optimal, and even to apply them 

autonomously under certain conditions 

(e.g. night traffic).

“Let ATCOs focus on the real, 
challenging work, to do what 
they are the best at,  and leave 
the routine work to the machine.”
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decision and execution phases. One of the main reasons 
for this choice is the lack of explainability of AI, which can 
become a serious challenge for a system that needs to 
interact and collaborate with the ATCO.

Modes of operation

ARGOS is fed by the Flight Data Processing System (FDPS) 
and Surveillance Data Processing System (SDPS). It issues 
suggestions to the controller working position (CWP). On the 
CWP, the ATCO can decide whether to let the system issue 
the clearances automatically through CPDLC or to take its 
suggestions on board and handle the traffic manually. From 
the nine levels of automation (L1 to L9) derived from the 
SESAR levels of automation taxonomy, MUAC has decided to 
focus on achieving three in its automation roadmap, resulting 
in the following three modes of operation in ARGOS:

• L3: decision support tool mode: intuitive conflict 
resolution overviews and optimal trajectory 
proposals.

• L5: hybrid mode of operation: L3 + simple CPDLC 
flight handling upon ATCO approval.

• L8: automated mode of operation: low-traffic 
sector handling without ATCO supervision.

L8 assumes full deployment of CPDLC capabilities on the 
ground and on board the aircraft. The other modes of operation 
can still be applied in case not all aircraft are connected to 
CPDLC, with the limitation that non-CPDLC aircraft can only 
benefit from ARGOS as a decision support tool (L3). In L8, 
the final goal is to remove the need for ATCO supervision of 
the system handling the basic traffic. The ATCO will remain 
available to supervise the system when the system indicates 
the need for help. To achieve this level of automation, ARGOS 
solutions will be such that, in case of an unforeseen event 
(aircraft loses CPDLC, does not execute a clearance within 2 
minutes, etc.), the traffic situation remains safe for a defined 
period while the ATCO is brought back into the loop.

ARGOS legal case

The legal case is a methodology applied at the earliest 
stages of the design of an automation system. Its purpose 
is to identify:

• possible risks of liability allocation among the different 
actors involved in the overall process of design, 
development, testing, training and usage of the new 
operational concept and associated tools, that may 
affect their acceptability within the organisation;

• suitable mitigation measures to be adopted to reduce 
such risks.

A legal case study was performed by MUAC (with external 
support) to identify the ARGOS liability challenges in 
the various automation modes as well as the associated 
mitigations.

Closing the loop

An automated system does not only issue commands to the 
aircraft but also checks that these commands are applied 
correctly. This is achieved using different technologies:

• vertical clearances are checked using the downlinked 
Enhanced Mode S Final State Selected Altitude (EHS-
FSSA);

• horizontal clearances are checked using the downlinked 
ADS-C Extended Projected Profile (ADS-C EPP);

• squawk changes are checked using Secondary 
Surveillance Radar Mode A (SSR Mode A);

• frequency changes are checked using the downlinked 
selected frequencies being part of the future ATN 
Baseline 2 RevB. 

The ARGOS team  working on a MUAC simulator console.
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ARGOS prototype
radar window.

Vertical view.

ARGOS finding 
all horizontal 
solutions.

Showing the ARGOS plan.

ARGOS prototype radar window: 
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ARGOS prototype radar window: 
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ARGOS finding all possible solutions: 

ARGOS finding all possible solutions: 
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Next steps

An ARGOS prototype has already 
been developed to handle basic traffic 
situations and provide support in 
complex traffic situations. The current 
focus is on introducing a novel conflict 
detection and resolution support 
tool of ARGOS, the Lateral Obstacle 
and Resolution Display (LORD), in 
the operational environment and on 
integrating the ARGOS prototype in 
MUAC’s ATC training environment. 
MUAC is aiming to conduct a live trial 
of ARGOS in real operations during 
low-traffic hours at night by the end 
of 2024.

LORD showing all horizontal 
problems and solutions. 

About EUROCONTROL's Maastricht Upper Area Control Centre (MUAC) 

MUAC  manages the upper airspace (from 24,500 to 66,000 feet) over Belgium, the Netherlands,
Luxembourg and north-west Germany - one of Europe’s busiest and most complex airspace areas.

MUAC  is a pioneer in the delivery of customer-focused, reliable and impartial air traffic management services.

MUAC  is the only cross-border civil-military air navigation service provider in Europe and have played a pivotal
role in integrating European airspace, building its services around traffic flows not national borders.
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