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Main macro-trends in mobility

ALY

A

Connectivity Autonomous Vehicles Electrification Maa$S




Towards autonomous and connected mobility

Automation € = Driver

Driver is
continuosly
exercising
longitudinal and
lateral control

No intervening
vehicle system

active

OIC A W5 s

Driver is
continuosly
exercising
longitudinal or
lateral control

The other driving
task is
accomplished by
the system

Driver must
monitor the
system at all times

System has
longitudinal and
lateral control in
a specific use case

Driver does not
have to monitor
the system at all
times: must always
be in a position to
resume control

Levels of Automated Driving

Driver is not
required during
defined use case

System has
longitudinal and
lateral control in a
specific use case.
Recognizes its

performance limits
and requests driver
to resume control
with sufficient time
margin

System can cope
with all situations
automatically in a
defined use case

System can cope
with all situation
automatically
during the entire
journey. No driver
required

Level 0

No
Avutomation

Level 1

Assisted

( - HANDS ON - )

Level 2

Partial
Automation

(_- HANDS OFF - )

Level 3

Conditional
Avutomation

(_ -EYESOFF- )

Level 4

High
Avutomation

(_ - MIND OFF - )

Level 5

Full
Automation

(- DRIVERLESS - )
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Towards autonomous and connected mobility.
Technical Challenges
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Towards autonomous and connected mobility.
Legal Advances

* Autonomous
robotaxis services
in states such as
San Francisco and
Phoenix

« Autonomous
robotaxis service in
Shenzhen (China)
and deployment of
autonomous shuttle
tests

* France and Germany as spearheads in Europe

* France allows, under certain circumstances, the
operation of driverless vehicles on “open” circuits

Py N  First pilots have been deployed in Spain (mandatory supervisor on board the vehicle)
"E' » INSIA, together with CTAG, in collaboration with the DGT, become the 1st Technological

Recognition Center in Spain
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Evolution of the global People Mover market

Evolution of new People Movers [ k units] Market Value [M €]
. |
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Notas: PM: People Mover; CAGR: compound annual growth rate | Fuente: PwC



Autonomous Shuttle Deployments Worldwide

®e,

+400

Shuttle pilots
worldwide
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CTAG - Automotive Technology Center of Galicia
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Shuttle by CTAG

Lo L1 L2 L3 Ls

Not automated Drive assist Partlgl Condltlopal ngh. Full automation
automations automation automation

History Values

INSIA — CTAG e F:] At the forefront

1st Technological 2024 ejj innovation

Recognition Center in
Spain

X Unique mobility

_ experience
+10 pilots done A0S

@ Electric, autonomous

L] connected

1st Market

Iy 2022

Sg Attractive and

ergonomicEIEEL)

1st Prototipe JVAOKES)
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Multiple operating environments

It allows to meet the needs of transporting people safely and sustainably in multiple environments,
whether in cities or rural areas:

Transport in !
industrial/business parks

Public transport in
historic centers
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Universities
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Shuttle by CTAG deployments

A Coruila — September 2022

Arteixo — August 2022 M1l 4 Closed circuit route along the promenade
Connection between two f=itiime = of La Coruia

beaches, on a closed circuit

Porrifio ' e
- Tui-Valenca e . .
CTAG- Nov 2023 - Present ¢ ‘ 2)/!Iadrld_—I Decelmb%r 2022
Internal Transport Service lloto trial on a closed circuit

Madrid — October 2023

Tui — Valenga — October 2022 bermosilEiilon £ Ghilt
: . . IFEMA

International Connection Spain — Portugal,

between both old towns.

: Valencia — April 2023
Lisbon — May 2023 g -1 Pilot service at IENER

Demonstration at ITS Europe L= 0 Congress
Congress

ITS Seville — March 2023 Benidorm — September 2022
Pilot service at FIBES for the ITS Closed circuit demonstration at plaza del

Spain & Iberoamerica Congress e ayuntamiento

14
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Shuttle by CTAG deployments




Deployments in Numbers

&
+35.500

Passengers on
board

2
+10

Deployments

% »

&)

+ZOOO kms

IN AD on public
roads

~0—0H
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+10

Mobility
Events
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GLOSA as an energy keeper technology

GLOSA (Green Light Optimal Speed Advisor) is a system where traffic lights send information about its
current phase and remaining time to vehicles, in order to save energy and avoid sudden breakings and
accelerations.

18
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GLOSA as an energy keeper technology

Latest results measured in projects such as C-ROADS or INTEGRA demonstrate the energy efficiency
achievable by this type of systems, both in manual driving and autonomous driving.

ol d

GLOSA
behaviour

speed

4 P

Warning Intersection

GLOSA B

behaviour

speed

B
L

Warning Intersection
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GLOSA as an energy keeper technology

Latest results measured in projects such as C-ROADS or INTEGRA demonstrate the energy efficiency
achievable by this type of systems, both in manual driving and autonomous driving.

CONSUMPTION

ACCELERATION

Fuel (onsumpﬂon VAl OOkm}

Acceleration (m/s2)

20

0.0

15.61 = 4.75

Green Red - Stop Red - Nan stop

Green Red - Stop

|
0.05+0.28

-0.24 =012 -0.24£0.17

Red - Non stop

-0.19 = 0.24

-0.70 £0.43

-1.10 = 0.86

B GLOSA enabled

9.92 = 3.37
6.75 = 6.45 6.56 = 4.50
s3u+31 475+270
2.52 = 0.96

6,68 £ 5,74

Red

-0.20=0.23

-0.95£0.70

B GLOSA disabled

BRAKING

ACCELERATION

Table 47 The SFPTI helps to reduce hard braking (red — green)

Variation

Collective Baseline Experimental Result
Bus Mo data to obtain this KPI

Particular 5.8 % 50% -13 % o
Taxi 31% 26% -16 % o

Table 48 The SPTI helps fo reduce hard acceleration (green — red)

Collective Baseline Experimental Variation Result
Bus Mo data to obtain this KPI

Particular 36 % 0.9% -75% v
Taxi 4.3 % 23% - 46 % v

20
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e-Zelles, a new approach to modular batteries

e-Zelles is a concept in development that consists of the creation of a modular system of
interchangeable batteries managed by an Energy Planner that adjusts the energy demand according to
the circumstances and activates the interchangeable batteries to improve autonomy.

Remove 48V eZelles*2,5KkWh modules.

- Up to 15kw of extended power allowing an
increased range of 50 km.

Can be combined with fast charging to reduce
stop times.

Compact format : easily manageable and
interchangeable.

Optimal thermal performance.

21
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e-Zelles, a new approach to modular batteries

The system will use vehicle information to optimize energy distribution, ensuring precise and adaptive
management for efficient driving. However, given its nature, the system is being designed so that it can
be a useful response in other mobility contexts and enhance energy multimodality.

¥
¥

Wultifunction
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Thank You

- Francisco Sanchez Pons -
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