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We don’t make solutions
for our partners, we make them
with our partners

© 2023 TomTom All rights reserve
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SeniorExecutiveEngineer
EnergySavingR&Dand ShipDesign
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GRIMALDGROUPTHHE-LEET

w

TheGroupcontrols,or GRIMALDI LINES
holds,significant

shareholdingsn 21 port
terminals- in the
Mediterranean Northern

{£ MINOAN LINES

Europe the BalticSeaand LN

WestAfrica- and invarious _

logistics companieis 132ownedships,27 new
variouscountries. buildings

Technologicallpdvanced
ships, usean regular
scheduledservicesn a

HHHE network that connectsover
140portsin 50 countries
The agencyetwork and4 continents

iIncludesover90
commercial agencies (of
which 32 aredirectly
controlled)in Europe

Africa, North and Sc;uth FT’. asmed :ﬁ””liﬂes
America.
p - G ACL




INNOVATIVEECHNOLOGOLUTIONS

AMMONIAREADY

: SiliconPaint
ClasdNotation RINA
WasteHe_atRecovery , Basedon technologywithout the release obiocides,andwhich
ZeroBoilerin port

guaranteeghe reductionof hull roughness

ExhaustgasCleaningSystem
SOxEmIssions 0.1% andPM < 70%

GSABProject | e :
GrimaldiSatelliteAssistedBerthing

ECMMode

Optimization, during porstay,of
main electricalloads(pumps,
ventilation, HVACyvith dedicate
algorithm, VFD oall pumps >
25kW

2500sgmPannelliSolari
circa530kWhdi potenzadi
picco

< Air Quality System
N —— Garageventilationbasedon CO

L . and PMmeasurement
Optimizationof water lines and appendages
with computationalfluid dynamicgechniques, |
Gaterudder
L} R Optimization of propulsion efficiency

[ I . g p bUIb -8 L ]

Lithium Batteries5 MWh

ZeroEmissionn Port, PeakShavingBoosting, - Air LubricationSystem EnergoProFin
BlackoutPreventionand HybridManouver Toreduce drag thanks talayerof Permigliorarel ’ e f fpropulsieaaridware le
microbubblesunder thebottom of perdite vorticose

the hull



GSABNNOVATIVEECHNOLOGOLUTIONS
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GSAB- GrimaldiSatelliteAutonomousBerthing.
Developmentand demonstrationof a navigationsupportsystemin port water for the assistedoerthing of alargecar-carrier
ship (200m)that allowsto perform automaticallyhigh precisionoperationsusingadvancedechnologiedor autonomous ships.
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Indra

World-leader in providing proprietary solutions for Transport & Defense

= i & Key partner for Space Solutions

Main figures

c0ce 3,851 me¢ +56,000 +14.0 315 me +30 year S participating in ESA programmes designing
(ixedelles Professionals Countries in R&D complete satellite communications networks and developing land
terminals, surface naval terminals and SATCOMerminals.

STARTICAL, the company owned by Indra and ENAIREt hat
will manage and exploit a LEOsatellite constellation -

star.tical

Key Industry partner in Railway

Defcnpc and Air Traffic
Security

+30,000 km of railways control and managed by Indra solutions

E = R +4 ,000 railway stati ons with
) N & oo |
¢ CHNC - Founde r of Euope8 Ral Jant Undertaking

P

Ralil Urban & Traffic & Airports Ports '
i 2 <l Chift Ral

INterurban Infrastructures b r
=uropes ~ail




The location of rolling stock (Trains) is akey elements for both safety and railway operation. Protection o
and signaling systems that monitor train position are mainly basedon ground -based solutions Green Deal Objectives

ERTMS

A European Railway Traffic Management System (ERTMS)is the
European standard for the automatic train protection and command
and control.

A ERTMSs mainly usedin railway high speedlanesor high density
lanes .

A Expensivelnfrastructure: 6 0 . 0 0 0 USoltaa EuropeanUnion
Agency for Railways)

A EuropeanTarget in 2030: 50.000Km of CoreNetwork Corridors
equipped with ERTMSin Europe

indra

National class-B systems

r

A

Raiway related

By 2030: rail traffic will
double in Europe, scheduled
collective travel for journeys
under 500km should be
carbon neutral andautomated

These systems are mainly used in
railway low density lanes: short
distancetrains, cargo trains

Inneficient Infrastructure; Railway mo bility will be deployed at large
segments are block till train is scale

detected By 205 0: rail freight traffic wil
European Target in 2050: Increase the double and passengers rall
railway freight transport in 50 % in trafficwill tripl e

Europe



Addresing new trends and current needs

_—Q—__ a

Costs Capacity

Reduce the cost Enablean
of deployingand  increasein

maintaining transport

signaling capacity for

systems passengers and
freight

Safety

|mprove railway
safety on low
density lanes with
minimum
equipment in train
protection
systems

Opportunity for PN'T

ERTMS is working on arelease that will bring satelite as a

component for railway signaling to unlock new

opportuni ties in the sector

€

Global

Promot ion of
signaling solution at
national, European
and International
level

=

=urope’s 2

Position Automation
Allow accurate Increase the
position of trainsto degree of

be provided automation and
continuously to security in its
control center exploitation
systems

Satellite-based Railways Pilots

Competitiveness

By increasing
capacity, new
operatorsfor freight
and passengers have
Access to railway
Infrastructure

Within the R2DATO project (FA2), Indra will develop ASTP and perform tests
combining different railway position systemswith a satellite EGNOS receptor in
order to demonstrate the value of Satellite systemsin the railway domain.
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Hamburg University of
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INTRODUCTION URBAN MOBILITY LAB @ HAMBURG
UNIVERSITY OF APPLIED SCIENCES

RASMUS RETTIG, 7.11.23

https://uml.z1.web.core.windows.net/styled/



VISUAL LOCALIZATION IN COMPLEX URBAN ENVIRONMENTS

RASMUS RETTIG, 7.11.23

|5 UROPEAN Number of satellitedét, | ong) on the “Test Track for
'» L Mobility” (TAVF) in Hamburg

[,ﬂ"NAMI

MAPPING

VisualLocalization

Vehicle Perspective Object Representation in Local Dynmic Map
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0 Das Startkapital fiir die Mobilitdt 4.0
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