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igital World:

How Can Virtual Reality Unlock
Potential of Innovations in Aviation
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Session 7: A digital world: how can virtual reality unlock the potential of
innovations in aviation?

Setting the Scene by Panelist Presentations
1 Moderator 2 09:10 — 09:50
09:05-09:10

Q&A

Panel Discussions q
3 09:50-10:15 10:15-10:30
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Setting the
Scene by

Moderator
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By mainstreaming VR and AR, are we entering a new
era in aviation?
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Digital Transformation through Al, AR, and VR

promises to revolutionize enables immersive and
the aviation ecosystem interactive learning
environments

cultivates the next
generation of aviation
professionals



Enhanced operational efficiency and maintenance
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Flight o1
Gate 132

DEP/WW:"

Boarding era warning

vk Thinking with the customer

integral part of the journey itself



Collaboration and Innovation

concerted effort from various aviation
stakeholders for the greater good of the
industry

Technology Providers + Aviation Authorities +
Educational Institutions

INNOVATION
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Panel Speakers

Christina Yan Zhang, PhD

CEO, The Metaverse Institute

Siegfried Usal

President and General Manager, Thales Digital
Solutions Inc., Vice-president, Digital Innovation
North America

Alexander Bellemare-Davis

Senior Manager, Data Science & Analytics, Data
& Decision Intelligence, Boeing Global Services
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Joseph Park

Leader, Strategy Solution Taskforce Team,
Incheon International Airport Corporation

Marc Saint-

Vice President, Special Projects and Expert Advisor
to the Chief Technology and Product Officer, CAE
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Christina Zhang

CEO
The Metaverse Institute
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Siegfri-ed Usal

President and General Manager, Thales Digital
Solutions Inc.

Vice-President, Digital Innovation North America
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AVIONICS e

\ /
Inventing — _—— -
3 sustalnable > =
aerospace future ~

together ; ' \

THI\LES

all trust




Thale

Key Facts

in the world take off and land using
Thales equipment

More than
passengers use Thales IFE systems
every day

Over

in service worldwide

Employees Global presence

s Avionics Business 2" @

THALES

Building a future we can all trust



- Serving Aerospace Markets
. Worldwide leader from nose-to-tail, air-to-ground
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From Air Transport Advanced Automation to Autonomous Air Taxi s

Credits: The Fifth Element

Segregated and controlled Open and connected

INNOVATION

Pilot as the last resort e —————————> Machine as the last resort
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Aeronautics to require different technologies, but key expectations remain

System : \x x{

of systems = <
Uncertain "*’ x

DETERMINISTIC

SOLUTIONS Safety environment L \
demonstration : lz } =) |
= x
Near
Automation Adaptation
Mission LEARNING
efficienc

Controlled y MACHINES

environment

Vehicle

Combine deterministic safety warranty with smart adaptation capability
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Autonomous flight in civil airspace needs to combine all dimensions: o

from formal safety demonstration to mission efficiency —
System
of systems
Uncertain
Safety environment
EASA demonstration

Automation —Ce—— % —] Adaptation

Mission

efficiency
Controlled

environment

=
)
|_
S
@)
=
<
=
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Machine as last resort is the next frontier, drones as the perfect sandbox
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A whole ecosystem to get there |

Human-machine

teaming platform

ATM/UTM
environments

OEM/operators
platforms

n-"
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Critical Avionics

am

Collaborative
Autonomy

Open R&D

Simulation &
training
environment

Flight tests
capabilities

Open Living lab
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Oben Living Lab leveraging a suite of digital workshobs and tool »

> Mixed Simulation and Reality > High fidelity 2> Operation validation
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Obstacle detection: variability !!

INNOVATION

* | ICAO
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nonstrating autonomous flying
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the next frontier in aviation technology.
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Alexander Bellemare-Davis

Sr Mgr, Data Science & Analytics
Digital Aviation Solutions

Boeing Global Services

25




-ty
i |ICAO  INNOVATION




27

Boeing Digital Aviation Solutions
A World Connected by Flawless Flight

Flight/Mission Flight Deck Technical/Sustainment
Operations Operations Operations
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The Problem

Disconnected Mx

* Lots of reference documents and reading

* No hands-free operation

* Lengthy, supervised training periods

* Escalation/help is personnel-dependent

* Reliance on humans checking each others” work

e Separate documentation and recording systems

28



What It Everything You
Was In Front of Your'Eyes:

Augmented Reality Mx
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What If Everything You Need Was in Front of Your Eyes?

Training, Expertise & Validation

_" . '
el

What if you could train without
special facilities?

What if your headset could
answer questions?

What if you wore the same
headset for VR training and AR
work?

What if your headset could give
you instructional videos?

What if you could escalate to experts
without moving from your spot?

What if it could automatically
validate/inspect your work?

What if experts could be
anywhere/everywhere at once?

30
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What If Everything You Need Was in Front of Your Eyes?

Environment, Recognition & Documentation

Landing Gear Insp... Revie aintenance Records

(-] Guided Maintenance

, Malntunance Tasks

What if you had step-by-step What if you had access to What if your headset could
access to maintenance manuals, maintenance history? recognize parts that you're looking
fault isolation manuals? at?
What if you produced automatic,
flawless documentation as you What if your headset could spot
went? non-conformances?

31
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What If Everything You Need Was in Front of Your Eyes?

Part

Part Information - Wheel 293913

[ Scheduled Replacement

32

What if your maintainer could know everything
the reliability engineer, supply chain manager, maintenance planner would want them to know?
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And More...
Large Language & Vision Models

Multi-Modal Models
Multi-Agent Models

=2

@)

E Drone-Based Visual

8 Inspections )

% Flight Deck Applications :?
= /
g Al-Powered

P
b

Troubleshooting

-----
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Joseph Park

Leader, Strategy Solution Taskforce Team,
Incheon International Airport Corporation
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Our Concept

The airport is bustling with
Numerous passengers on a daily basis

Knowing each passenger means
“We understand the whole airport”

37
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An enormous amount of datais
generated at an airport every day.

. Wi-Fi& :
i Vision Security

; P o N

: L~

: ® N

E " .‘~.. e '.' .

Aerodrome

A Check-in / , {Amenities

Arrival at Airside
Terminal

38



Most of the data is generated by passengers

X350 [ '
/ g
One Aircraft
R

ne Passenger

One Airport
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One Airline
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Problem

Every single datais disjointed and disconnected

Booking Transport Check-in Security Amenities

& pax_info B car_park & check-in @ security @ revenue
8 railroad & bag_drop B gates @ sales
B traffic B self_ck 8 rent
B self_bd

We aim to integrate all the data

Aviation

Ox 30 oK 0 o« 0 oK 30 X 0 g

B flight
B aerodome

40
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Point data = Trajectory data e

Process WIFI

Amenities & / ' VISION ,-& / ‘

Commercial w APP * 'w

Aircraft TBO ,*

o] E.
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The integrated data of a single passenger

@ Passenger’s trajectory
® Departure floor
@® Arrival floor

42
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The Shape of Integrated data

Sex Age Flight Check-in ... Boarding Trajectory
38 KE722 17:38 wu 1927 D029182
22 DL318 18:11 a  19:52 D092381
51 EK182  18:22 w2058 D189241

Cannot distinguish the exact individual through the anonymization process.

Integrated data includes all passenger information in one place
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Transport Check-in Security Amenities Boarding Aerodome

&) ¢
E

& ] 16

|
C -

133 pax 732 pax 322 pax

AD  INNOVATION
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Integrated data makes it easier to understand the entire facility
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Metaverse Airport Model 9%

3D spacial information

Integrated Passengerdata % _
Real-time & ﬁf{:&iét"*’
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Unifying metaverse and passenger data

Operations Pax Experience
Real-time & predictive Optimized wayfinding
utility management and navigation

47
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Possible Applications

@ Enhance amenities Planning

48
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Num of passengers

00:00

Num of pax in airside Passengers distribution
by time in airside

Illllmll:" Em l "

i dﬁ.ll M v -
|MWW "”(WW g
,""II"’M: S o
f ol
V.ol
04:00 08:00 time '

Passenger distribution over time and space
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If an airline switches terminals,
what impact does it have on amenities?

J —— F

XX airline

50
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Num of pax in airside Passengers distribution _

by time in airside

3.
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Num of passengers

/4-72:/:;“ 05:00 :';?

e i :'r.:n b=
west area S ecmasepens oo

@ XX Air
® Others

\
! 1
1 AT OR LN .
1 penaat Nt i
Concentrated in " | oy T F IR
the early mo ! : o
1 N £
! I .&‘."
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00:00 05:00 time 05:00

Predict the impact of an airline relocation instantly
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We can negotiate & plan the 52

Opening Hours of amenities s \TRins
Amenities Before After '?.fé': ) &
G w11 o
Dutyfree A 06:30 05:30 ’:ﬁ,-'f .
Dutyfree B 06:00  05:00 %)\ Whicharea&Howmany -
s ities open
LoungeC 07:00 05:00 .-7.' - to be od s
W at5 AM o
CafeD 06:30 05:30 ":'f | .-' -
Restaurant E 07:00 05:00 .r.' » o
e R TR IC atetee 5
Foodcourt F 07:30 05:30 T GO et Qe et R e Nao
X 0'.‘.'.:.0.‘?':.‘ |. ST
Exchange 06:00 05:00 o In e ST
Shower 06:00  05:00 A

Operate amenities efficiently at the appropriate time & location
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Possible Applications

B8 Optimize with Monitoring

53
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Passenger counts by location at specific times

7C1408 7C1510
99 @

7CB401
7cHo02 i1
7

O
19 -—

BX

Queue;ﬁf_,;
Processing

Passenger Experience Security Check-in

@ Check-in process

@® Landside experience
@ Security process

@ Airside experience
@ After boarding

54
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Reducing delays for passengers means...

Check-in Security Control
Delay Delay Boarding

Before
optimize

4 v ="
. Pl - 4
. ’ - ]
- -
. ’ - ’
. ’ o '
L4 ’ o
. » - '
£ v - '
. -
. f - '
’ -
o . 208 '
. . - '
’ . PN ’
- " -
g v o’ :
v
—

optimize

Landside Airside
Experience Experience

Not only enhancing passenger experience

but also increasing operational efficiency and revenue

55



However, there are some limitations

Is it really possible
to apply this to our airport?

S ’ Chasm
E ' 4
3
: @ We don't have Data infra Digital twin
0 We don’t know how to utilize it for airports

\ %



ﬁ?;,' ICAO  INNOVATION

The way to overcome «
the lack of data infrastructure

57
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We can Generate data through probabilistic methods

07 22

Characteristic

num of pax

-300 -270 -240 -210 -180 -150 -120 -90 -60 -30 0 Min

However, we require characteristic data

from similar airports to proceed
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Global airport passenger Characteristic sharing platform

Abundant Consuiting Business Inabundant

Opportunity
data resources dataresources
Large airports .. _.» Large airports
Mid-sized airports g-» ------------- » Mid-sized airports

Small airports -~

Sharing
Platform

Narrow the data gap between each airport

59
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ar St-Hilaire

Vice President, Special Projects and Expert
Advisor to the Chief Technology and Product
Officer

CAE
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CAE is a high-téthi'¢titipany

with a mission and vision focused
on safety, efficiency and
readiness

Our mission Our vision

To lead at the frontier of digital immersion with To be the worldwide partner of choice in
software-based training and critical operational civil aviation and defence and security, by
support solutions to make the world a safer revolutionizing our customer’s training and
place critical operations with software-based and

digitally immersive solutions to elevate
safety, efficiency and readiness
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World leader In training,

mission, and
operational support
solutions

$4.2B A0+

FY23 Revenue countries
250+ 13,000+
locations employees

For the year ended, March 31, 2023.

* Approximate value including JV sales

Total Revenue

Healthcare
5
Defense P
44 Civil
and 51 Aviation
Security

Products/Services Mix*

34
66
Products Services

Geographic Mix

U.S.A
52
Europe zo@ Rest of
& UK = Word

62



The headset The hardware The media The experience  The content The virtual The use case
world




Virtual Reality, the visual media technology

AUGMENTED %-‘ —
REALITY "’ 9

Google Glass Microsoft HoloLens Microsoft HoloLens 2

2016 2019

VIRTUAL
REALITY

optical performance threshold reached in 2019
5th generation devices in 2024
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Ehallenges and choices

Optics
Vergence &
Accommodation

Resolution &
Field of view

Hand Tracking
& Latency

Physical
Interface

65




Virtual reality

What Is on the
other side of the
media

O c“i\ : ‘

B 24ty
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AVIATION'S COMMITMENTTO
SUSTAINABLE FLYlNG =3
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Central Ameri
and Caribbean
[NACC) Office
Mexico City

ank You
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