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Borealis Alliance
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9 ANSPs
3 FABs
> 4AM flights/year
& > 11,000 flights daily
UKIREFAS. A 39% of European traffic
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Borealis Alliance Free Route Airspace
(FRA) Programme

Present status of Borealis FRA Final vision of Borealis FRA — 2021
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Borealis FRA Implementation steps
e N v S

S2
S3

u T Implementation of FRA in eight Scottish FIR ~ Avinor/IAA/Naviair/lIsavia Q4 2020

sectors Implementation projects

NATS !:ull implementation of FRA in Scottish FIR and IAA/NaV|a|r Implementation Q4 2021
in parts of London FIR project
NATS Full implementation of FRA in London FIR IAA Implementation project Q1 2022
SESAR +' 2019 World ATM Congress SESAR
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Borealis Alliance FRA estimated benefits (inci. NEFRA) 20221 (per annum)

Seamless airspace

7M Nm
>1M min

Cost savings?
€60M

Reduced fuel burn Less emissions

46K t 146K t CO2
641 t NOx
1 Borealis FRA SAAM modelling results for the seven implementation steps Co-financed by the European Union
2 Fuel cost + Operating cost savings Connecting Europe Facility

Borealis Alliance | March 2018 Doreolis
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5
s FINEST programme
o Efficient cross border service provision to meet the
traffic demand in two FIRs

e Technical solutions
— common FDP, sensor data sharing, COM/VCS etc)

 Dynamic (not static) airspace delegation

 One rostering and dynamic cross-border
sectorization

e Service provision continuity
SESAR + 2019 World ATM Congress
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EANS webpage:
WWW.eans.ee

Q/A
“"

SESAR 21 - Co-financed by the Connecting Europe

PRTHATHERTIMERE Facility of the European Union
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Cross-border FRA high complexity
environment exercise

Flight Optimisation following business needs
A

DSNA, Météo France, Naviair, ENAIRE,
CRIDA, INECO, Nav Portugal, ENAYV,
BULATSA, TECHNO SKY, ECTL, INDRA,
Leonardo, Selex ES Gmbh, Skyguide,
Skysoft ATM, Thales Air Sys, SMATSA,

- Fuel efficiency ~
: T TOBEFREE
- Predictability o

ACG, CCL, LFV
*
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Spanish Validation Scenario
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Fra'é Route Airspace

il Elamantahon End 2022
w R e rw—

EDWW FL245 - FL285
EDMM FL245 - FL315

- FRA (H24 | might be level reairictad or on seasonal basis}
[ FRaA(Might / might be level resiricted or on seasonal basis)
[ FRA Plans to be updated

(i

® Doy Tene

Cross-Barder Actiwes

i mignt Tme

{*) Regional mterconnectivity and

Imteroperability of the European
raute network within the ICAC
EUR Region (ERND Function

objective)

FUBBLIRT L

= EURDCONTROL. July 2018
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4-Flight Deployment in Italy
*** 4-Flight Overview
¢ Relevant elements
** 4-Flight and PCP
s* Deployments (what and when)

** Conclusions

SESAR + 2019 World ATM Congress
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4-Flight: Overview

The ENAV 4-FLIGHT System represents a real innovation in the framework of ATM
automation:

s Fully aligned to the SESAR Master Plan with many implementations of PCP ATM
functionalities stated in the SESAR Deployment Programme

s A 1st case of SESAR compliant ATM System based on Service Oriented Architecture
(through standardization of interfaces)

s Implementation of new functions and technologies to support advanced ATM
operations (4-D Trajectory, CDPT, CDTT, AMAN), in line with the recommendations
from the recent Airspace Architecture Study.

s Safety Assessment in accordance with Eurocontrol Methodology (SAM)
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Reusable

Transformations
fnM2m)

(]
o
4-Flight: Relevant elements
/ % The Systemﬁngﬂaeerﬂss oriented to an
approach modehdriven S. Repeteable
regression
MietighDriveputfingineebigg effyHPEin dieecnhtigatiba VN ‘
priveste ssystemgbyanmieainsrlgf thlstset ohadetsristat by
aowlsaonverted afterwards in concrete software [| >[N~ NN |
imp'ﬁl‘B_&UE@“QU'ﬁomatically software test report (at Dy D\ st e
The @agiocBRIEHERIaNnd system level) cg@?i
™ DesdfiRing e Wt SYSHEMRual Pests3n a|PQ§§'ﬁﬁ§ testin Unit Tests
unql]%rsségndable by both customer and provider so

to avoid possible misunderstandings
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Virtualization & Cloud

4-Flight system will be deployed on a virtualized hardware platform in line with SESAR 2020
concept of operation regarding provision of services irrespective of the location of physical
infrastructure

ENAV ATM Platforms and Facilities
(Virtualised) Hybrid Cloud Infrastructures, Service based — laaS and PaasS.
Heterogeneous Data Sources (Radar Sensors, Flight Plan, inc. Satellite data).

Automated Systems Integration.

Operational Testing and pre-operational Verification and Validation (Coflight/4-Flight, ERATO, Link-iT, ..) and SESAR
simulations,

Ready for ATC-as-Service, local or remote.

Virtualization
Servers

Networking

SESAR
walking
tours
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Enav Cloud Infrastructure

L@
SESAR Services I

Dataflow
(eNET-PENS-WAN)

laaS/PaaS

Network backbone

I-I[I-HI-II

Simulation backbone
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4-Flight and PCP

< A unique LARA component

will be deployed at natlonal R Coft gﬁ-ﬂ& via eAMI
|eF@m|f g interface tHe notlflcatlons of
= Al “a& LELEZ will be TManagement of
A’MAN will provide ATCOs with: input In Wlt RA tool m|c A rr tes
il :.rrr:fgmqllvs &rtle'aeaﬁc asupportAkRlA: 528 av0| SA //* Advm?ﬁnvngdz 1ot 4D
NMA‘Nfu services acﬁgﬂﬂgurauons trziﬁectory predlctlon
involved in the sequence n %H @/Q V\AT ork

namic Lat Lon (HB er%ﬁng
FAB Eﬁﬂémé FrRAcute

+ includeExtend
upstream ACCvia OLDI AMA message
svdarizon: Functions
provided by COFLIGHT
» AS component is prepared

_ Tratfic Furt r Iow FRA level
man reguife nts (AMAN) ' Complexity — ’
o Servﬁasfc?\!u pcgc 'It'll:aj?etory Based A doot maki ic tools
operAPN(B2<based for|ntgp| m*é Peesation
¢ Stuﬁdye"&niqé%FligcAﬂ‘&BSESAR The interface between NM and 4 (ER§ and TCT) and  TSA
PJ u ata to : : ; S A e Airspace
enhance 4Dytrajectory model TrafleWIWtaT@IZ/LLL FlightFarmlvdImZnﬁd-via B2B cro %u P
aOh'laln compute the best sector allocations gateway to acguire all perational
wobkafficrComplexitym &=t Bt@ETR R tify M
taking into a he traffic with all flj raised
forecasts anI@legshow them to by |£Y§fgm$ %3 WP, FSA
the ATC room supervisor messages '§V§tems
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4-Flight: Builds Content Rikdirbiatdib: E1BIMI 62867209 1
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Conclusions

** 4-Flight represents a very innovative program to deal with the future requests
of traffic demand growing and safety increase.

* To win this challenge, 4-Flight is introducing new technologies and
methodologies in the design, development and deployment of an ATM system.

** 4Flight will increase operational, technical and economic efficiency
» |nteroperability (Major awareness of the neighbouring traffic)
= Lowering of Free Route Airspace (Minor elapsed times for the flights and better environmental
impact)
= |ncreased operational flexibility in the configuration of airspace volumes, more precise
airspace configuration planning in order to accommodate traffic demand in an improved cost-
effective environment
»* 4-Flight represents a reference for all R&D activities, with further evolutionary

process integrated in the SESAR chain
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Risk

Human Performance in PJ16-04

- Looking across all the technologies to assess the HP
benefits and issues to allow progression to higher

maturity.

Dy, s i

%% basics

9) Please read the FOUR statements below and then circle the number that represents your
agreement with that statement,

. | am sure that this system enables my team to support me.
Completely Completely
Disagree 1/2 /3 |4|5/6|7|8|9|10 A

| feel adequately trained in the use of this system.

Workload mplete ompletely
&z . = 1/2 3 4|5/6|7|8|9] 10 e
Disagree

| believe that the tools, functions and information presented by the
system are suitable for my job and tasks.

Completely |, |, 3|4 |s|6|7 8|9 20

Completely
Disagree Agree

Please rate your overall confidence in the system as a whole.

Not at all Totally
: —_—ta e
| — — o |12 3]8|s|6|7|8] 9]0 SOV

Figure 1 - Sector Profiling against WL and Risk

SESAR ﬂ' 2019 World ATM Congress
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- No point developing if the tools do not improve the
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Finding new measures

£resulti>
<intcerpretation confidence="87"x

<input mode="specch"rairfrance three four ons six climb to

flight lewvel two hondred</inputs>

<instance>
£CALLSIGHN confidence="B7">AFA3416«/CALLSIGH>
<INDEX]1 confidence="87"»1{/INDEX]1>
“GROTE1 confidence="87"rLewel«/GROTEL >
“TYPE1]l confidence="A7">LEVELs ‘TYPEL1l=
£VALTE1l conflidence="A7">FLI00</VALTEL1l>
<TYPE1Z2 confidence="B71"/>
<VALUE12Z confidence="B7"/>
«TY¥PE13 confidence="87"/>
<VALTE13 confidence="A7"/>
<TEXNT]1 confidence="E7">climb to PL200</TEXT1>
<3WI_literalsairfrance three four one six olimb to
Llight leval twWo I:a:l.nﬂI\Ed{_.fEN'I_llteral}
“EWI_meaning> (CALLSICH:AFRZ418 GROUPL:Level INDEX1:1
TEXT1: climbk toFL200 TYFE11l:LEVEL TYFEL12: TYFE13:
WVALOE11:FL20D VALOE1Z: VALOE13: }{,-'S’JI_mear.ing:-

</instances

ZfinTterprecation>
<freault>

Figure 5. Example of recognition result in XML output file.

Command

AP0 [ fil[conjuncion]

Figwe 6. Elements of an instmiction of a clearance.

What can a line of code tell us
about human workload?

How can we use this to improve
our understanding of what
people are doing?

SESAR » 2019 World ATM Congress SESAR
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Automatic Speech Recognition Attention Multi-Touch Inputs [ User Profile Management

User Profile Management

in collaboration with LVS-Slovakia

» complete and instant » During a shift takeover
personalization of CWP/HMI » When ATCO’s task or role on the
settings according to the ATCO’s CWP changes — e.g. change of
individual operational needs, sectorisation

SESAR

requirements and preferences.

t 2019 World ATM Congress SESAR
y
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UPMS processes

ATC O authentication process

QFF-LINE User / Profile management

ID card insertad
or
bicmeatrics used

1D Card f Biomeirics
database

User profile

User profile
ioaded

<

ATCO f Predefined profile
automatic coupling
ATCOs ID and TASK/AOLE

ATCO identified
ATCO's 1D relation ”
- Manual or Default
User Profile selection

saved on CWP

*

Profile - 1D
relation

5y

-

Biometrics
LPS survey
results:

voice + face
recognition

customized
HMI settings
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Machine Learning of Objective Data Inputs

| Workload of User

.

& /}x;;\ >/'/‘\\
- e "‘c.(_: ‘
/ [ Situational

clicks il

— Awareness of User
g q P e
| “ -

=

Figure 3 - Basic Neural Network of System data for HP Metrics

New approaches to designing
future technologies with machine
learning infrastructure built in...
leading to smarter use of data for
real time HP analysis

SESAR + ' 2019 World ATM Congress

SRS S e

e sharéé"

SESAR
walking
o § tours



68 puels m_qmm_mmmvm‘_mﬁon_#

RNV MY

$INO)
bupjjem
dVSdS

ssa1buod) W1V PI1OM
610¢

* HVS3s



FAB CE FRA Study

“Black forrest to the black sea”

Project Leader: Hungarocontrol

Project Partners: FAB CE ANSPs: ANS CR, Austrocontrol, BHANSA, Croatia
Control, LPS, Slovenia Control and FABCE Ltd as an affiliated entity

Main AF: AF3 Flexible ASM and Free Route

Sept 2015 — Apr 2017

Project objective: Defining operational & technical pre-conditions forFAB CE

FRA implementation
Co-financed by the European Union

Connecting Europe Facility

SESAR A 2019 World ATM Congress Q SESAR
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SESAR

DEPLOYMENT MANA

GER

FAB CE FRA Study

Main Project Deliverables

CONOPS development

Identification of technical requirements

Validation (Fast Time & Real Time Simulations, Data analysis)
Final report with recommendations

Co-financed by the European Union
Connecting Europe Facility

A 2019 World ATM Congress
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SESAR

DEPLOYMENT MANAGER

FAB CE FRA Study Results

CONOPS defined safety requirements, route network specifications (sectorization,
airspace & network management), ATS procedures and contingency plan

Hot spots in FAB CE area were identified for future FAB CE FRA area and mitigation
measures proposed
» ATM tools
» Restrictions and limitations
on sector borders
» Alignment of airspace structure
to new traffic flows

Wideness of the holspal ares

D

. Frequency n comments
»

Guidance for necessary ATM system
developments and upgrades

4 2019 World ATM Congress Q SESAR
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SESAR

FAB CE FRA Study

Follow up

Study results proved as important enablers for FRA implementation in
FAB CE area
Two initiates successful in FAB CE

e SECSI FRA

e SEEN FRA

* Both solutions already deployed even beyond FAB CE border
Only one ANSP still to be integrated in FAB CE cross border FRA
deployment

Co-financed by the European Union
Connecting Europe Facility

A 2019 World ATM Congress Q SESAR
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FAB CE FRA Study

Completed

Applicability | Vertical boundaries Horizontal boundaries
Implementation
vl HUFRA H24/7 9500 MSL — FL660 HCL
(Nov. 2016 [RLVGET H24/7 GND - FL660 ACG, SCL
DIV LS SEAFRA H24/7 FL325 — FL660 -> CCL, BHANSA, SMATSA
FL205 — FL660
W\ ElgrLkyA8 SEENFRA 23:00 - 05:00 Budapest CTA: 9500ft - HCL, ROMATSA, BULATSA, LPS
(22:00 - 04:00)  FL660 joined in DEC 2018

Bucharest CTA: FL105 -
FL660

Sofia CTA: FL245 - FL660
Feb. 2018 ISR H24/7 GND/FL205 — Upper State ACG, SCL, CCL, BHANSA, SMATSA
Border/FL660

SN Co-financed by the European Union

*

e Connecting Europe Facility

SESAR ;]" 2019 World ATM Congress SESAR
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FAB CE FRA Study

Completed

Co-financed by the European Union
Connecting Europe Facility
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