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WORHKING AREA 1: Increased Flexibility of ATCO Validation - En-route

1. IFAV Tools

- Pre-shift tools
- Information tools

- Advisory tools

2. ATCO Competence
Monitoring and Prediction

3. Smart Sector Groupings

4, European Commaon Unit
Competence Scheme

WORKING AREA 2: IFAV applied in a Remote Tower Centre

1. Standardisation of procedures

2, Simplification of coordination
and airspace structure

3. Coordination support tools

4. Emergency handling
support tools

5. Smart Briefing / Aerodrome
information display

6. Advanced Overlays

7. Aerodrome Cluster
Endorsement

o o Co-funded b
Sesar - ﬂ:n;Eur:paa:Unhn

IHNT UNDEN TARME




IFAV 3

En-Route Control
SMART SECTOR GROUPING

Tatiana Polishchuk
DATS, Norrkoping, SE, 2026-05-13
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SECTOR GROUPING RULES Increased Flexibility of ATCO Validation
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| FAV 3 Example — Sweden
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Controllers Y a

Sectors 4FN 38
Occupancy 10 A 7 Only splitting busy sector
Expected 9@ 1211 A 3 3 controllers needed

Controllers

Sectors
Occupancy

Expected




I FAV3 Smart Sector Grouping Rules
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SECTORS

Parameters

e Geography
(border / flow)

e Sector ‘type’

e Traffic levels

e Capacity

IFAV Rules
e Endorsement types

e Conditions
(Enablers & Restrictions)

CONTROLLERS

Controllers
e Available or Needed
e Endorsements

Rostering Rules
e \Work- & Rest periods
* Max. sector changes

Factors
eTime of day

Co-funded by
the European Union

Smart

Grouping

OPTIMISED GROUPING

Reference vs Solution

eRanked combinations of
sector groupings ordered
by efficiency

o Staff-related indicators

eNumber of necessary
endorsements

¢ Optimised roster (LiU)

ooros I
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Presenter
Presentation Notes
Need to make it clear that Smart Rostering and Smart Grouping are independent processes, and are not dependent on each other (dependent on whether it is strategic or pre-tactical, 

(e.g. the one requiring less peak ATCOS or the one more flexible with IFAV sectors)



. This design process should allow the optimization of sector grouping using traffic data, personnel, and restrictive condition.

Definitions used in the Initial OSED:
Smart sector groupings whereby controllers remain validated for the same number of sectors as today, more unit endorsement sector groupings in one ATSU are proposed in order to increase the flexibility of the rostering processes

Smart Sector groupings strategy assumes that ATCOs are endorsed for the same number of sectors than today and hence there are no needs for specific supporting tools or modifications on acquisition nor maintaining rating processes. New groups of sectors within an ACC and their corresponding ATCOs with those new sector groups unit endorsements are proposed taking into consideration the airspace design and traffic demand, amongst others.


Definition in Technical Review presentation:
3. Flexible Sector Groupings: Introducing more flexible unit endorsement sector groupings within service units, allowing for smoother
transitions and improved rostering.

OBJECTIVES
Conceptual: 
- Support Airspace Manager to make the decision regarding what is the most efficient
structure for its AT SU, in terms of sector grouping (Unit Endorsements) (Strategic phase years in
advance.)
-Incorporate the IFAV conditions (e.g. traffic levels...) in the sector grouping design, facilitating
(years later) a more flexible ATSU management.
Technical: 
- Develop a tool to be used strategically for the Sector Grouping design under the responsibility
of the ATSU.



GRU-Validation Example —Spain

REFERENCE GRU SOLUTION

Lower airspace Upper airspace
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| FAV3 Mathematical modeling - LiU

ATCO rostering: MILP (mixed integer programming) problem formulation

Input:
- Set of ATCC en-route sectors incl. traffic load per time period
- Feasible sector combinations, considering sector borders, traffic flow and volume
- Assumption enough ATCOs with corresponding endorsements can be assigned to
each feasible sector combination.

Constraints:
- Max number of movements per controller
- Only one controller is to be assigned to each sector
- Only ATCOs with corresponding endorsement can be assigned to the sector
- Upper and lower bound on controller shift length
- Max continuous time “in position” without break
- Max number of switches between assigned sector combi’s for 2 consecutive periods

Objective:
- Total number assigned controllers

Output:
- Optimal number of ATCOs to cover all the traffic in all the sectors
- Optimal assignment to the sector combinations with respect to the constraints.
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| FAV 3 Experimental Setup

Data

* Traffic (occupancy) on two days (11 & 12 October, 6AM-9.30PM)
* Current Sector configurations and (potential) new combinations
* Controllers (& Planners) available

* Current Unit Endorsements groups in ATCC Stockholm & Malmo

Rostering rules
* Maximum shift duration: 8 hours

* Minimum break between shifts: 8 hours
* Breaks: Every 1.5 hours at least 0.5 hour break

sesar’
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| FAV 3 Scenario’s

1. Current — Combi’s used that day

2. Feasible — Extended combi’s deemed
feasible for ATCO’s to efficiently work in

3. Neighbours — Combi’s based on bordering
sectors, not taking into account flow

4. IFAV endorsements — ESOS controllers
can take over ESMM sectors W and Y

A. Max 50% traffic limit (0.5)
B. Max 70% traffic limit (0.7)

Bl Co-funded by
x the European Union
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IFAV3
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Key Performance Indicators

Controllers minimum number needed (executive)
Switches of sector combinations during shift

Average number of controllers per period

Peak task load occurrences

COE (Coefficient of Efficiency) which we define as the

percentage time at work at position

Co-funded by

Sl the European Union



IFAV 3 resuts

Sectors

Each colour represents a

Each value represents unique ATCO

the number of A/C

period/sector 0 1 2 3 4 5 6 7 8 10 11 12 13
time| 6:00 6:8 7:00 7:30 8:00 8:30 9:00 9:30 10:00 10:38 11:00 11:30 12:00 12:30 :
\ T 2 5 1 2 2 20 3 2 2 32 3 2 2 3 Time
2 a 10| e 7 s 1] & g period
11, 9 9 15| 8 8 8
6§ 4 2 5 4 6 6
Red/blue - 3H-H—3 =
boxes reach 3| 3l 8 s|_8 6 4
3 4 6 4 4 2 8
the peak for G
that sector 1 1 0 1 1
1 4
1[5
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Validation 2

Discuss IFAV scenario’s
* Operational feasibility
* Benefits & Implementation

* Impact on Safety & Human
Performance

Stockholm & Malmo — Day 1 — IFAV 0.7

Co-funded by
the European Union
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Presenter
Presentation Notes
Use Audacity for recording


Unit | Scenario Controllers Switches Average Threshold Peak >=20 COE* Combi Total

ESOS _[Real 3.9 31
ESMM |Real
ESOS [Current opt 3 25
ESMM |Current opt 15 184 4 44 4 0.65 9
ESOS |Feasible 2.97 25 2 . 47 19
ESMM |Feasible 10 11 3.9 44 0.7 22
ESOS+ |Feasible 0.5 ifav 9 16 2.94 25 2 0.7 9+4 19
ESMM |Feasible 0.5 ifav 10 X X X
ESOS+ |Feasible 0.7 ifav 10 17 3.09 25 2 0.7 81 19
ESMM _|Feasible 0.7 ifav 9 11 3.21 44 0.7 22
Just SWItch of controllers Increase in switches
0, T7 -
ses ar Co-fundsd by % at work position -

the European Union *Coéfficié ici -
JOINT UNDERTAKING P Coefficiént of Efficiency



| FAVB Endorsement overview

Controllers endorsements/responsibilities IFAV 0.7

contr

oller/

secto

r 1 2 3 5 8 9
X
X

! - : ESOS controllers from Y and Z would
iI x_x |x  [x |x need all to be IFAV controllers
5-F| X x o xx|x
N A N White = Zulu group (ESOS)
S A R R R s s e Red = Yankee group (ESOS)
T e L L P I P Gray = Malm®d IFAV sectors to ESOS

Co-funded by //

-
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Presenter
Presentation Notes
Number of IFAV trainings is not optimized!
The resulting IFAV trainings are not optimized – where should the effort go? All trained for Y, W or ?


IFAV 3

Summary Survey

Value of IFAV Concept

g
Ay "= W Initial Reaction
0 2 4 6 8

Totally Disagree

M Final Reaction
Neutral

Scenario Preference

11.28%

W Current h'

@ reasible Demographics:
2 Group Managers

BIFAV 50%
1 Flow Manager

BIFAV 70% .

ot 6 Supervisors

ther .

Experience: 5-20+
Age: 40-60+

Compare familiar with new IFAV sector.
Do you expect a difference in:

—
Projection of future traffic T — ——
_—
—

o B Reduced to 50%
Situational Awareness

B Reduced to 70%

| mNPC; af#éifence

Increase

0 1 2 3 4

Large Decrease

Co-funded by
the European Union
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Impact on Safety & Human Performance

Human Performance
Negative impact on the ACC/APP/TMA...
Negative impact on the Flexible ATC executive...
Increase in pre-tactical conflicts?
More restricted airspace infringements?
More unauthorised aircraft to enter adjacent...
Increase in ATC-induced Imminent...
Result in more Planned Imminent...
Increase in ATC-induced tactical conflicts?
Increased number of planned tactical conflicts?

i

Unsure

=2
o

W WS2 - [FAV mWS1-SSG

Indirect

34




IFAV 3

Summary Results Validation Workshop 2

The IFAV controller with limitation raised more safety and human
performance concerns

* IFAV limitations are only valuable as a stepping stone to achieve a
new endorsement, especially when introducing new Smart Sector
Groups to experienced controllers.

* An overlafpping endorsement group within an ATSU results in a
similar efficiency improvement compared to IFAV

* Find a balance between flexibility and predictability
* System support for SSG and planning is valued highly

* To improve the calculations:
* Use more parameters for complexity
* Reduce switches

Co-funded by
the European Union -
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IFAV3 homepage: https://research.dblue.it/ifav3/
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Questions? tatiana.polishchuk@liu.se
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IFAV 3

Remote Tower Centres

Joris Field
DATS, Norrkoping, SE, 2026-05-13
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IFAV3

sesaf I_¥ & ' Ll - - STANDARDIZATION
C ontext CLUSTER ENDORSEMENT ;sooé:[)un&s
° increase COMMOMN RTC COMPETENCIES
flexibility
FLEXIBLE DEPLOYMENT
* reduce effort SEVERAL REMOTE TOWERS |

* maintain safety

and human h i‘ ' )
performance ' P e

NEW SUPPORTING TOOLS
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Presenter
Presentation Notes
IFAV applied in a Remote Tower Centre
increase flexibility of ATCO deployment 
reduce effort for endorsements/OJT 
maintain safety and human performance 
RTCs technically allow flexibility, but endorsement/training practices are limiting



IFAV 3

What does that look like?

/-Time gains increase with level o}
standardisation
eTime gains increase with the
efficacy of the support tools
eTime gains increase with the no.
s of aerodromes included in a
e /,, cluster

AERODROME 1 AERODROME2

( KNOWLEDGE REQUIRED TO WORK AT 2 AERODROMES \

KNOWLEDGE REQUIRED TO WORK AT 2 AERODROMES

4
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KNOWLEDGE REQUIRED TO WORK AT 2 AERODROMES

SIDs & STARs
HMIs & SYSTEMS
IFR ROUTES & RESTRICTIONS
AIRSPACE LAYOUT & PATTERNS

AERODROME ROLES
& VEHICLE MANAGEMENT

COORDINATIONS & AGREEMENTS
HOTSPOTS & WORK AREAS

EMERGENCIES & UNUSUAL
SITUATIONS

ETC...

AERODROME 1

STANDARD
PHRASEOLOGY

SIDs & STARs
HMIs & SYSTEMS
IFR ROUTES & RESTRICTIONS
AIRSPACE LAYOUT & PATTERNS

AERODROME ROLES
& VEHICLE MANAGEMENT

COORDINATIONS & AGREEMENTS
HOTSPOTS & WORK AREAS

EMERGENCIES & UNUSUAL
SITUATIONS

G

"""--\.,_\_\_\_ _'_'_'_/_'_’_/"

AERODROME 2
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HMIs & SYSTEMS

EMERGENCIES
& UNUSUAL
SITUATIONS

EMERGENCIES
& UNUSUAL
SITUATIONS

AIRSPACE LAYOUT & PATTERNS

SIDs & STARs AERODROME ROLES SIDs & STARs
& VEHICLE MANAGEMENT

IFR ROUTES & COORDINATIONS & AGREEMENTS IFR ROUTES &

RESTRICTIONS RESTRICTIONS

HOTSPOTS &
WORK AREAS

HOTSPOTS &
WORK AREAS

STANDARD PHRASEOLOGY
ICAO DOC4444

BTG

\Hx-\—"‘"-\—._
KNOWLEDGE AMOUNT REDUCED BY STANDARDISATION
AERODROME 1 AERODROME 2

Co-funded by
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AERODROME 1 AERODROME 2

HMIs & SYSTEMS
AIRSPACE LAYOUT & PATTERNS
AERODROME ROLES

& VEHICLE MANAGEMENT

/

COORDINATIONS & AGREEMENTS

STANDARD PHRASEOLOGY
ICAO DOC4444

KNOWLEDGE MOVED FROM ATCO TO TOOLS

/ \ EMER-
OVERLAYS & ROUTE> AD INFO COORD]- GENCY &

INFO DISF’L:"\‘&‘r NATION DEGRADED

—~— - ~— - 4 e

TEHNICAL AIDS & SUPPORT TOOLs

* % %
* *
* *
* *

-
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IFAV — Standardisation & Harmonisation

IFAV — Technical Aids & Tools

Less Overall Knowledge = Shorter Training

Time gains increase with level of standardisation
Time gains increase with the efficacy of the support tools
Time gains increase with the no. of aerodromes included in a
cluster

47



| FA\/3 Validation approach
* Participants:

Operational Experts Tower ATCOs e RTC experienced ATCOs
* Conventional tower ATCOs
* Operational experts

* Validation focused on:
* technical enablers
e procedural enablers
* cluster endorsement concept

RTC ATCOs Tower ATCOs

Co-funded by
the European Union
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| FA\/B What was validated?

* Technical enablers : e
* Airport Information Display :
* Coordination Support Tool #1 (VCS)

» Coordination Support Tool #2 = |
(Runway Change Tool) N (eSSl =

* Emergency Support Tool
 Active Runway ToolSID/STAR overlay

* Procedural enablers

* Harmonised CTR/TMA and VFR
procedures

e Standard Coordination Procedures

irement; |

Co-funded by
the European Union
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| FA\/3 Validation objectives

e Can safety be maintained?

 Can workload remain
acceptable?

e Can OJT time be reduced?

* Are enablers trusted/useful?

JURESl Co-funded by
A the European Union
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S
| FA\/B Why this matters...

Co-funded by
the European Union
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* Reported estimates from ATCOs:
e OJT reduction: average 16—23%

* endorsement maintenance
reduction: approximately 30%

e Additional observations:

e RTC-experienced participants
tended to be more optimistic

* large spread in estimates reflects
uncertainty at TRL2 stage

52


Presenter
Presentation Notes
Main findings:
ATCOs considered operations safe under normal conditions
procedural enablers strongly supported coordination and clarity
workload remained acceptable
situational awareness maintained
trust in tools generally high
Procedural enablers often viewed more positively than technical enablers for safety enhancement



IFAV3

Key Observations

Positive themes:
standardisation reduces complexity

harmonised tools/procedures support
flexibility

cluster endorsement seen as feasible

Important cautions:
local operational differences still matter

harmonisation cannot remove all local
knowledge

automation must not remove ATCO
oversight

trust depends on reliable/up-to-date data

A
sesar g e
L the European Union

JOINT UNDERTAKING
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