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CAMERA CAMERA’s Objectives

Coordination and support action (CSA) for mobility in Europe

Research questions

* Are EU research and initiatives aligned with the long-term goals in the (air)
mobility sector?

* What are the research challenges to achieve the mobility goals envisioned for
the future?

* How can synergies with other transport domains be fostered?
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CAMERA The European Mobility Strategies

Goals and challenges

Passenger-oriented, seamless and efficient
door-to-door mobility paradigm

* Meeting societal and market needs
outlined in

* Flightpath 2050 goals

* ACARE SRIA Action Areas
* EC aviation strategy

* etc.

FLIGHTPATH 2050, SESAR, SRIA, ICAO,

[ERTRAC, ERRAC, expert interviews.

* Translated into CAMERA Performance
Framework with five mobility layers,
KPAs and KPlIs

e Published in 2018

\4

Layer #1 Creating Layer #2 Improving  Layer #3 Improving  Layer #4 Providing Layer #5 Designing

anindividualised &  the overall the resilience & safe & efficient & implementing an
seamless mobility performance of the  re-configuration of  ATM services integrated,

system for mobility system the mobility system intermodal
everyone transport system
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CAMERA Key Performance Areas

Adapted from ICAO by CAMERA

Flexibility Predictability Digitalisation & Information*

* Passengers using different modes * Predict possible disturbances * Real-time and high quality
on-demand for a given route and consequences travel information that helps
?&c;;g)mg to the personal situation * Allow enhanced travel planning to ‘free the mlndd Of, q

that reduces actual travel times PASSENEErs pre, during, an
+ Creating a resilient transport post journey
system * Allow using travel time in a
value-adding way
i : i Cost-
Environment Access & Equity (QEfeﬁr?iteI?\gil) Effectiveness

e Creating an environment-friendly Seamless, multimodal and inclusive Creating an optimised ¢ ATM-related costs &
mobility and air transport system surface transport to and from the ~transport system in passenger-orientated
by reducing greenhouse gas and airport terms of costs, costs
other emissions includi | It . emissions and overall ¢ Including also efforts

- Push of environment-friendly nciuding also novel transpor travel time along for creating a

- - concepts seamless and resilient
technologies, solutions and bili
increased operational efficiency mobility system
Interoperability Security Safety Capacity

* Intermodal integration, ¢ Security standards ¢ Technical and * Meeting passenger
alignment and data and affecting passengers and operational measures requirements at the
information sharing providers necessary to taken to reduce required time and thus
across transport modes keep the transport system accidents and providing either sufficient

safe fatalities capacity or using available
capacity efficiently
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CAMERA Updating Performance Framework
New challenges ahead!

#MobilityStrategy

1) Creating a more sustainable future mobility system

2) Digitalisation and digital transformation

3) Leveraging the full potential of (shared) data and Al-models

THE TRANSPORT AND MOBILITY SECTOR

4) Putting the passenger at the center

% anvibors drectty
" GOF arcrd 10 miltlan wovers

5) The possible long-term influence of the Covid-19-induced crisis

rem CLIMATE
= *NEUTRAL
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Resilient

Mobility
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Fecember 2019
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The EU asa |AEulope-n Images: easa.europa.eu (2020), European Commission
(2019, 2020), imago images / Le Pictorium

= easa.europaeu/al fl
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https://www.easa.europa.eu/document-library/general-publications/easa-artificial-intelligence-roadmap-10

The CORDIS Database

Searching through 40.000 projects

CAMERA

The CORDIS database

|\

Y
I
77 4

11

Hlll

European l CORDIS

Commission | EU research results
https://cordis.europa.eu/

* CORDIS provides open-access information
on all EU-supported R&D activities,
including programmes, project details, - o = A
results, and publications AND ELEMENTS Righpon2080 SRAIZ Rl sirdagis

L. MOBILITY LAYERS 1 2 3 4 5
Approach and data used within the
CAMERA project E—
AREAS [KPAs| KPM m\‘? KPA 3 "”‘“ Km y KR 11
KEY PERFORMANCE ‘ ‘ ‘ !
INDICATORS [KPIs}

* Data-centered, automated Al-approach
* Searching through 40.000 projects within

CORDIS PRECTS
AND INITIATIVES | 1 1l v A

* Using textual data points: title, abstracts, PEIAE e
Mobility
ﬂ[ research
projects

final report summaries, etc.
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STATE OF THE ART OF RESEARCH AND INNOVATION IN MOBILITY

* Filtering out 926 mobility-relevant
projects within CORDIS
* Focusing on H2020 & FP7 projects




CAMERA Starting with some Statistics

Countries coordinating projects

Total N° of projects : 926

H2020 - 519 Projects (56%)
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w— Funded FP7 projects.
—— Funded H2020 projects
o
2007 2008 2000 2010 2011 2012 23 2018 2016 018 2017 2018 2019
Year

Time evolution of mobility projects starting each year

Framework Programme (EC Max Contribution)

| R

FP7 - €1.28B (37%)

Avg per project : €3.14M

H2020 - €2.15B (63%)
Avg per project : €4.14M

Framework Programme (N° projects)

| B

FP7 - 407 Projects (44%)
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CAMERA Starting with some Statistics

Top 10 organisations by number of projects coordinated

Avg EC contribution per project
2.32M €

ocursanes zenmaum en et -uvo v e[| GG

EUROPEAN ROAD TRANSPORT TELEMATICS IMPLEMENTATION
COORDINATION ORGANISATION - INTELLIGENT TRANSPORT
SYSTEMS & SERVICES EUROPE

FRAUNHOFER GESELLSCHAFT ZUR FOERDERUNG DER
ANGEWANDTEN FORSCHUNG E V.

2.83M € . |
46M€ ]
1.86M € =1

327M € |

2.64M € N |

4.94M € B |

2.84M € N |

come M

275 25 225 20 175 15 125 10 75 5 25 o 0 20M 40m 6OM
N of projects EC Contribution (€)

EUROCONTROL - EUROPEAN ORGANISATION FOR THE SAFETY
OF AIR NAVIGATION

TECHNISCHE UNIVERSITEIT DELFT

STICHTING NATIONAAL LUCHT-EN
RUIMTEVAARTLABORATORIUM

UNIVERSITY OF NEWCASTLE UPON TYNE

UNION DES INDUSTRIES FERROVIAIRES EUROPEENNES - UNIFE

UNIVERSITY OF LEEDS

UNION INTERNATIONALE DES TRANSPORTS PUBLICS

Top 10 organisations by EC contribution (€)

Avg EC contribution per project
. szeve
MTU AERO ENGINES AG 99.19M € —-
THALES AVS FRANCE SAS 27.51M € _-
ELEMENT ENERGY LIMITED 26.16M € _I

17.59M € D |
6.01M € |
2.32M € B |
4.6M€ ]
6.92M € o

12.6M € N

275 25 2285 20 175 15 125 10 75 25 [} 0 5004 100M 150M
N°of projects EC Contnbution (€)

LEONARDO - SOCIETA PER AZIONI

EUROPEAN ROAD TRANSPORT TELEMATICS IMPLEMENTATION
COORDINATION ORGANISATION - INTELLIGENT TRANSPORT
SYSTEMS & SERVICES EUROPE

DEUTSCHES ZENTRUM FUER LUFT - UND RAUMFAHRT EV _

EUROCONTROL - EUROPEAN ORGANISATION FOR THE SAFETY
OF AIR NAVIGATION

UNION INTERNATIONALE DES TRANSPORTS PUBLICS

VOLKSWAGEN AG
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CAMERA

Coordination and support Action for Mobility in Europe:
Research and Assessment

Looking for evidence in data:
Insights gathered on mobility research in Europe

Damir Valput, The Innaxis Foundation
21 October 2021
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@CAMERA Artificial intelligence as a research

“assistant”?

* [dentification of research themes in a large corpus of unstructured
textual information (926 mobility-relevant research projects)

* Need to automatise

* Use Al to create knowledge on mobility research landscape in EU

21 October 2021

Mobility
research
projects
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@CAMERA Al-powered model #1

* [dentification of research themes in a large corpus of 926
mobility-relevant research projects (textual information)

—>

1
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CAMERA Most common research topics
= 5

(9) High-level strategies (1) Green aircraft
for transport innovation technologies of the
future
o
(8) Multimodal (2) Novel concepts in
transport networks for mobility
both passengers and i
freight Mobility P
Research e _
g . (3) Security systems in
Topics transport and mobility

(7) Transport models
harnessing the power of

data
L] b &
(6) Air traffic (4) Intelligent machines
management (ATM) and automation in
U‘# transport

(5) Green urban mobility
technologies
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@CAMERA Al-powered model #2

* How do mobility projects align with the objectives defined in KPAs in PF?
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A

A JCAMERA Information retrieval

* Searches for relevant information within a collection of unstructured

(textual) data ' i Anindustry ©
* Organises found information — knowledge emt15510n s
impactyircraft o

G)

o

engine market

technology

fuel NEeW reduction

Information Retrieval

;? € Probabilistic model — approximate matches, not
a solution
ranked
i - gz] l is. 4 Returns: RELEVANT documents in some order
® retrieval function based on semantic
similarity metrics
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CAMERA

Mobility-relevant projects in
two multidimensional spaces

Research topics

Green aircraft technologies

High-level strategies

Multimodal networks

Transport models

Intelligent machines

21 October 2021

Green urban technologies

Security systems

ATM

Novel mobility

Key Performance Areas (KPAs)

Operational efficiency

Predictability Safety
Cost effectiveness Capacity
Flexioility Digitalisaticn and information
Security Access and equity
Interoperability Environment

15



Research topics: representation in the

CAMERA . :
dataset of mobility projects

1. Green aircraft technologies of the future

9. High level strategies for transport innovation

2. Novel concepts in mobility A‘

3. Security systems in transport and mobility

8. Multimodal transport networks for both passengers and freight

7. Transport models harnessing the power of data

6. Air traffic management

4. Intelligent machines and automation in transport
5. Green urban mobility technologies
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CAMERA

21 October 2021

- - L&
SRR 2
oy b
- = )
= Y
;’ =
Research Topics

@ Green aircraft technologies
@ Novel mobility

B Security systems

B Intelligent machines

[ Green urban technologies
B AT™

Transport models

O Multimodal networks
High-level strategies

N@ of Projects

5| D 113

Geographical distribution
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Correlational analysis

@CAMERA

@ H2020

® FP7
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CAMERA

-+ 1.Green aircraft technologies  —»— 4.Intelligent machines

~w— T.Transport models

=+ 2.Novel mobility —#+— 5.Green urban technologies ~—+—  8.Multimodal networks
8008 —+— 3.Security systems —a—  B.ATM < 9 High-level strategies
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Trend analysis

2016 2017 2018 2019
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Understanding mobility research
@CAMERA landscape: Mobility layers
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CAMERA

Digitalisation and information
Safety -

Interoperability -

Access and equity
Security A

Environment

KPAs

Flexibility -
Predictability -
Capacity

Operational efficiency

Cost effectiveness -

21 October 2021

Research Topics

Marrying KPAs and
research topics

WEAK
MODERATE
H STRONG
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CAMERA

People willing to fly less

No, and | do
not intend to
25%
uS/T "Yes”
S/T"No™
S/T "Yes or
intend to do
so"
75%
a) Systematically b) Intentionally
Highest KPA similarity
per project
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Deep dive #1: Environment

= S/T "Yes or intend to do
so”
® No, and | do not intend to

@® Dominant Topic

per project
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Deep dive #2:
@CAMERA Digital transformation

London (Greater Area)

I

o
o ﬂm Barcelona (City)

-26%

i ™

-76% -40%
vV v \Vj
100%
Feb 20 Mai 20 Aug 20 Nov 20 Feb 21 Mai2l Aug 21
' -60%
] d@y running average
.80% \
-80%
-100%
Feb 20 Mai 20 Aug 20 Nov 20 Feb 21 Mai2l Aug 21
Source: Google LLC "Google COVID-19 Community Mobility Reports” i i N
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Density

Deep dive #3:

i Impact of Covid-19

Scenario 12% of Airport access Immigration, Immigration
1 2019 time via buffer time time (1)
public/private (1)
transport (¥)

Scenario 45% of Same as Scenario 1

2 2019
Scenario 95% of Same as 2019
3 2019
scenario 1 scenario 2 scenario 3
300 3 300§ -~ == paseline
B ® 4 4 BN scenario
0.010 ol 0.010 250 0,010
0.008 - 200 1 0.008 - 200 1 0.008 -
150 1 150 4
0.006 - 0.006 - 0.006 -
100 A 100 -
0.004 - 0.004 - 0.004 -
0.002 - 0.002 - 0.002 -
0.000 - 0.000 - 0.000 -
50 100 150 200 250 300 350 400 450 50 100 150 200 250 300 350 400 450 50 100 150 200 250 300 350 400 450
D2G+G2D time (minutes) D2G+G2D time (minutes) D2G+G2D time (minutes)

Distributions of D2G+G2D times in the baseline (blue) and in the scenarios (orange). Insets: QQ-plot comparing the baseline
and the scenario distributions.
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"X/ JCAMERA Coffee break

Thank you for your attention. Time for a coffee break!

25



@CAMERA

Back-up slides

STOP!

26
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@CAMERA Create a latent space of data
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':Q:A CAMERA Create a latent space of data

Intertopic Distance Map (via multidimensional scaling) Top-20 Most Salient Terms'
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Marginal topic distrioution freight _
[ Overallterm frequency
2% - term frequency within the selected topic
5% i W)= * fsum_1p{t1w) * log(p(t | w)p(t))] for topics 1; see Chuang et. al (2012)

2rolwamsuumw|mpic|)=x'p(wn)+(1 A)* p(w | t)io(w); see Sievert & Shirley (2014)
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29

representation in the
dataset of mobility projects
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CAMERA

Starting with some statistics

Framework Programme (EC Max Contribution)

| R

W tz020

H2020 - €2.15B (63%)
Avg per project ; €4.14M

DEUTSCHES ZENTRUM FUER LUFT - UND RAUMFAHRT EV

EUROPEAN ROAD TRANSPORT TELEMATICS IMPLEMENTATION
COORDINATION ORGANISATION - INTELLIGENT TRANSPORT
SYSTEMS & SERVICES EUROPE

FRAUNHOFER GESELLSCHAFT ZUR FOERDERUNG DER
ANGEWANDTEN FORSCHUNG E V.

EUROCONTROL - EUROPEAN ORGANISATION FOR THE SAFETY
OF AIR NAVIGATION

TECHNISCHE UNIVERSITEIT DELFT

STICHTING NATIONAAL LUCHT-EN
RUIMTEVAARTLABORATORIUM

UNIVERSITY OF NEWCASTLE UPON TYNE
UNION DES INDUSTRIES FERROVIAIRES EUROPEENNES - UNIFE
UNIVERSITY OF LEEDS

UNION INTERNATIONALE DES TRANSPORTS PUBLICS

275
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175

FP7 - €1.28B (37%)
Avg per project : €3.14M

| Bad

[ +zo20

H2020 - 519 Projects (56%)

Framework Programme (N° projects)

FP7 - 407 Projects (44%)

Top 10 organisations by number of projects coordinated

15 125
NO of projects

10

75

5

25

o

Avg EC contribution per project

232M £
6.01M €
2.83M €
4.6M €
1.86M £
3.27M £
2.64M €
4.94M €
2.84M €
6.92M €

20M 40m 60M 80M 100M
EC Contribution (€)
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CAMERap mobility initiatives in H2020 and FP7

H2020 - Top 10 Initiatives (N° of projects vs Ec contibution)

SME instrument

Mobility for Growth

SESAR

Clean Sky 2*

Shift2Rail

Marie Sktodowska-Curie actions (MSCA)
Green Vehicles

Information and Communication Technologies

Galileo

European Research Council
(140) " "(126) "(100) " (80) " {60j ~ (40j ~ {(20f 00 100m 200m 300m © " 400m " " 500m
N°of projects EC contribution (€)

FP7 - Top 10 Initiatives (N° of projects vs Ec contibution)

T HE e

Sustainable Surface Transport

AERONAUTICS and AIR TRANSPORT

Information and Communication Technologies
Clean Sky

PEOPLE

TRANSPORT

GALILEO

SECURITY

Fuel Cells and Hydrogen

European Research Council

Bm

20) 2m am
ework eceortivion
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@CAMERA Trend analysis

—+— 3.Security systems —t BATM
~w— 5.Green urban technologies  —#— 7.Transport models

17.5

—+— 1.Green aircraft technologies 4 8 .Multimodal networks
~+— 2.Novel mobility —+— 9 High-level strategies
~—+— 4 .Intelligent machines
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