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I Why do we need collaborative systems?

ATM systems Stakeholders have different drivers
optimized for safe

flight operations
Global standards are missing

Increased

Collaboration
Reduces

Inefficiency

Most valuable data is captive within
each stakeholder’s systems

Low incentive to share data - limited
optimisation between stakeholders

$9B+ inefficiency per annum

Small gains in aviation operations efficiency = large value / benefits
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I Digital collaboration is the key to optimizing aviation flight operations

Transporting a passenger from one city to D

another can involve many distinct entities
— multiple aircraft operators, airport
authorities, ANSPs, MET offices.
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Airport 2
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Passenger experience and efficient operations rely Airport 4

on optimization of the route, staff, crew, network,
airspace and more. Better data leads to better
decisions and better results.
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I Demand/Capacity Balancing Continuum (ATC perspective)
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week ahead ahead day ahead 1 day ahead day of operations

Regional/
Schedule- National
based Traffic
Planning Mgmt.
Initiatives

Local
Traffic
Mgmt.

Initiatives

KPIs, Analysis, Data Analytics & Lessons Learned

after operations
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Operations improve through collaboration & data sharing

Policy, procedure & m

M technology Capacity
Flight route, Planning
distance & time
uncertainty Airport slot
acquisition.
Flighf block time Real-time diglfal Sfrafegic
buffering to ensure coordination & (ATFCM)
airline network K collaboration
performance.
Flights added or canceled
in anticipation of specific .
issues (special event, Pr e';ﬁﬂcg’ca’
f natural disaster, strike, etc) Global tracking (1 )
Big data analytics f K (Gl L)
to refine planning ATFM measure coordination
Optimization tools (delays, cancel, swap, reroute)
to support decision ¢ Tactical
making Safe flight (ATCO)
Prioriﬁzaﬁon & operaﬁons

operational adjustment

m Markehn.g/ : Operaflf)ns/ > Dispatch : Fllgh.f
Scheduling Planning Operations

' Reduction in uncertainty improves performance for all stakeholders i
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I ATFM is much more than Slot Management

Increasing impact on fli

OFTIMISE UTLISATION
OF AVAILABLE
CAPACTY

EUROCONTROL

SRR L s UTILISE OTHER

ATFM automation required to apply the right action to the right flight
at the right time to get the best outcome
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I The ECOsystem Cloud-Hosted Platform and Application Suite

ECOsystem Solutions
)
ATFM / CDM
ANSP, airline & airport
application suite to
facilitate ops L N )
management,
improvement &
collaboration
. y .
ECOsystem Platform Aero Data
Core system arch., components, data model, interfaces & design standards Gaieway
Server for
ECOsystem Cloud AMHS & SWIM

Secure, global communication, processing and storage infrastructure

ECOsystem Backbone

Secure, low-latency, high availability network for safety/mission-critical data
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I Thales ATFM Philosophy - blending best practices from around the world

| Don't regulate traffic unless a problem is anticipated

| Use the correct tool (measure) for the problem faced

orin part or disclosed to a

| Target equitable sharing of any operational impacts

| Provide airspace users the ability to share & select preferences

ny way, in whole

served.

| Do not over-constrain flights

| Create incentives to encourage participation and compliance
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| Combine policy and procedures with technology

| Use the analytics to improve forecasts and decisions
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I Prioritized approach for managing demand/capacity imbalance

| Address airport issues where demand approaches or exceeds capacity

2 Ration by schedule allocation of flights to available airport capacity (metering)
» Load balance runways to accommodate demand

» Calculate take-off times and metering point times (upstream metering)

> Utilize sequencing (AMAN) to maximize utilization of available capacity

» Balance departure flows (DMAN) with arrival flows to ensure smooth operations
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- | Address airspace issues once airport flows are planned

2 |ldentify hot spots (capacity / complexity overload) which require management
» Evaluate available measures (route, speed, level, rate, time, sectorization, etc)
» Implement changes to flights or flows (including coordination with stakeholders)
» Monitor impact and continue to adjust as needed
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ATC Forewarning Beyond “Local” Situation Enable Better Planning

ATC Centres do not . . ' : Inbound flights
have access to location REzIEE must reroute
& status of flights outside : CTETIE | Rl i
their airspace
Weather / winds impact e 3] Inbound flights
ﬂighi- pqihs S P ¥ . ocb % i which will
- SO impact centre

Airline / airport
operations & airspace
congestion between
origination & destination

impact flight time Weather |

impacting flights - - W ATC Centre
High degree of = : P RITICE 157
uncertainty as to when §&| Inbound flights
and where a flight will PR Which will

0 impact centre
arrive for ATC 2

(b bl ) e e

Advanced warning enables more proactive and effective solutions i

THALES




I Sector Planning & Flight Re-Routing Enables ATC service optimization
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Flight and weather

predicted using models S ————— Controll B
° ° . o 9 - oniroller

and hls:iorlcal b.ehawor wworkload” O

(machine learning). e

Automated alerting of
interaction between

weather and flights. ‘ Alert list of flights
impacted by

Rerouting to address weather
alerts and maintain safe

flight operations.

‘ Low workload =
- . sectors can be
~ %

combined

Updated traffic /

? "
workload forecast : -
Nowcasting = fast
allows sector forward through
combination / splitting j§| predicted future |

to adjust staffing and

04:53

costs. ] Ha= 6n S8 V/ o

Pre-tactical tools smooth controller workload & organize traffic i
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Rerouting to avoid severe weather or capacity/complexity issue

27 Oct 2016 3/ FLIGHTS Flights
1 63800 9 Y | Lml LFBNH4 16:00-2220 [ LEBL ADEP [
— mmmm-m

= 50 /B2FK LEBL  EGKK ¢ B 12 EGKKA27 )
LEBL  LFPG LFPGBA27  18:02/C
16:00 - 22:20 Ll

LEBL

LEBL RN27
Dep

LEBL EGGP
LEBL LFPG
LEBL EDDL
LEBL EBBR
LEBL LFPG

LFBUS1

1/ Activate Rerouting IHM (right
click in the flight list or in the ASD

2/ Draw the new route or defined
area to avoided
ROUTE PROFIL 2D
WHAT-IF “Delay”
LFBUS1
WHAT-IF “LEVEL CAP”
WHAT-IF “REROUTE"

OTHER FUNCTIONS

of Tl

ent ¢

4/ Check New route features
Route Length L.
Fly time 3/ Check Rerouting impact on

Off load sectors sectors workload by identifying off
<«FL00D On load sectors load and on load sectors

New ETA
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I Select Individual Flights to Delay/Adjust o Address Capacity Issues

27 Oct 2016

15:44:37 168

VLG8171

ASD Filtering
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TUMEP  B738 EDDL LER 370A 1355 |[RE
MAC122  A320 EHAM  GMMW 350A 1415  14:2¢
VLGTB42  A320 LEBL  EGLL  300A 1435 1448
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EZYB23E  A319 [Fao LFB0  200A 1420 1426 WHAT-IF “LE AP”
AF133PE A321 LFBO LFPO  30DA 1450 150
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LWG331  E50P EBAW LFBO 350A 1420

+60" OTHER FUNCTIONS
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WHAT-IF “Relay”
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I SESAR TOPLINK Trials Perfformance Resulis

Improved Ground Regulation Other Use Cases

o}
2
[}
3

O

: » Small gains on many flights M€ p.a. » Airspace & airport capacity
» Better forecast of MET hazards enable a better > Safety and passenger comfort
g use of regulations in space and time avoiding

» Benefits are clearly reported by

end-users, but can be only
» Used by ANSPs for direct benefit on Airlines KPlIs qualitatively assessed at the

unnecessary penalization of flights

“ > Quantitative assessment reached with a good current sfage
confidence level — validating prior TOPMET results

Support to Flight Rerouting “Monitoring SN9938 BHX-BRU ferry
- 70% flight. Technical issue: Gear not
» Large gains on few flights Delay locked when retracting. A/C has to
o > Better forecast of flightimpact enabling early refurn gear down to BRU for repair
g5 and better rerouting decisions to avoid disruptions on c(;;gd:hon Theff C’;\j no ’ﬁ{?gd
h » Used directly by airline taking into consideration gg?m;fg;s 'Zggiés\'/vn'cgrgcleéuree
f Spetisd AL Sieier FL190. Return would never have
5 » Based on a case-by-case (flight by flight) analysis been possible without the Toplink
fool.” - Brussels Airline

hird po
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I “Improved regulations” Use Case: experimental results

Current Benefit TOPLINK Reference period:
. Delay Cost June-Aug 2016
Arspace F;'n?g} {|{C€E§IS(;} reduction | reduction (3 months)
(mn) @) (k€)
All Airlines —
LOWV (En Route) 18742 880 2623 126 Extrapolation:
LDZO (En Route) 12747 570 1936 91 12 months
LFBB (En Route) 45951 2159 11258 29 EU En Route Airspace

Brussels Airlines

Total EU (En Route) 30 rLs 1800 :185
HOP!
1704 79,8 255 C12)
All Airlines
LFPG (CDG Approach) | 39026 1834 6650 | (312)

All airlines

20 to 50 M€

cumulated gain p.a.

(1): Sources:  (2): Estimation based  (3): Estimation based on
Eurocontrol on average cost of a joint analysis of actual
ground delays, regulations and TOPLINK

source Univ Tool capabilities
Westminster
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Toplink “Flight Rerouting” Use Case 1: improved horizontal diversion
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(12 People Online - Utranet. % PrsecExecution

Actual scenario:
« last minute
deviation »

based on Weather

Radar info, to avoid

severe convection

over the Pyrenees

TOPLINK expected

benefit:

Early rerouting decision
45 mn in advance
(western avoidance
route)

BEL7FP

:/,‘h;u« < | Fightndsdicom-Uefi X+

> | B o

wwwwww

20-£CTL [ Bosking () Weskx | TOPUNK [ 5GD-EU [) G BUMETNET Poral [ Kavak § ma

PB4 80 ¢-ad =

13/09/2016 Planned | Actual | O -INK benefit
BRU-AGP vs actual (est.)
Take-off 15:28 15:24
Arrival 17:57 18:08
Track miles 983 NI 1039 N

Impact of weather
Arrival delay 0 +11mn -7mn
Extra flight duration 0 +15 mn -7mn
Extra track miles 0 BT MM - 40 NM
Extra cost (est) 0 + 500 £ -420€
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I Toplink “Flight Rerouting” Use Case 2: Avoid diversion

Actual scenario:
20 mn holding over BIO
due to severe thunderstorm,
then diversion to MAD
Then PAX back to BIO by bus (395 km)
Aircraft back to BIO through ferry flight

TOPLINK expected benefit:
Ground delay at departure in BRU 60
mn then flight as planned

BEL142
15/09/2016 Planned | Actual |1OF -INK benefi
BRU-BIO vs actual (est.)
Take-off 20:45 20:45

23:24 (MAD)
Arrival 2228 | 05:00 (BlO)

by bus

Impact of weather
Arrival delay 0 +390 mn - 330 mn
Extra travel duration 0 +390 mn - 330 mn
Exira cost (est.) 0 [+10133€[ -8093¢€

JJJJJJJ

JJJJJJ

20000 ft

aaaaaa

300 ks
200 ks
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I TOPLINK: Project participants

Industry THALES @, AIRBUS

. . w ILMATIETEEN_LF.\IT()SH ‘
MET Service Providers (@ FINNISH METEOROLOGICAL INSTITUTE

Cl\. HRVATSKA KONTROLA
ZRACNE PLOVIDBE

Airlines ,':...: brussels airlines AlRFRANCEI'&% HOR/ AIR CORSICA 2

Les alles de la Méditenranée

"
Airports g% GA Operator ENAC

AEROPORTS DE PARIS
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I TOPLINK : SESAR « Large Scale Demonstration » project

o 7

é Paris CDG Airport . : 15 exercises

3 Aeroports De Paris Trials period: June-September 2016
5 & DSNA

served.

- ©Thales 2015 All rights re

nt of Thales

Airports /APP

This document may not be reproduced, modified, adapted, published, translated, in a
arty without the prior written conse

third p

CCCCCCCCCCCCCCCCCCCCCC THALES



This document may not be reproduced, modified, adapted, published, translated, in any way, in whole or in part or disclosed to a

third party without the prior written consent of Thales - © Thales 2015 All rights reserved.

TopSky-ATC and ECOsystem supporting strategic through tactical ops

Global data )

sources:

* Surveillance

* Flight Plans

» Aero data

* WX/Meteo

* Flight
Schedules

* Remote ATFM
measures

* Remote
airport status

y
\

Local data
sources:

* Surveillance
* Flight Plans
» Aero data

* WX/Meteo

» System status

y

EC®SYSTEM Other ASNP

&

Situation Airports

awdareness

ATFM
Measures

Big Data
Analysis

Arv/Dep
metering

Traffic &

ROT alerts

Airlines
Airport &

A sector load

Rerouting

\\
\\ 4
\
B35
‘\ Pilot
\
TopSky \
\
- : . 1
Mlll.fary. sectorisation Airport cfg Supervisor \
coordination plan e e \
c lated Arv/D Flow Manager “
orrelate . . rv/Dep
tracks Flight profiles sequencing > B

ATCO
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“COSYSTEM

a data-driven solution, providing

decision support for improved aviation operations
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