HITACHI

Inspire the Next

=

Il contributo delle tecnologie e servizi satellitari per
I’'ammodernamento della rete ferroviaria nazionale

Convegno su Sistemi, Servizi e Applicazioni spaziali a
sostegno delle grandi infrastrutture nazionali
ASI, 4 Novembre 2021

Francesco Rispoli

Responsabile operazioni satellitari — Hitachi Rall
Direttore Generale Consorzio Radiolabs

© Hitachi, Ltd. 2021. All rights reserved.



* Kk
*
* *

* 5K

European
Commission

2021: The European

We need to significantly increase rail’s share in

Year of Rail

The European
Green Deal

transporting people and goods!

Passenger share
2011 - 2016

Passenger cars
4 1.3 ppts

Freight share

Bus & coach 2011 - 2016

9.3% 7T 0.5 ppts Rail
Railways

. 1 0.6 ppts
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00 Tram & metro
itay) 1.8% 1 0.2 ppts

4 1.3 ppts '

Rail is sustainable

Greenhouse gas emissions
from transport (EU-28, 2017)

0.5%

0,
. 13.9%

0.5%

Road transportation

Railways

Navigation (including international)
® Other

Civil aviation (including international)

Inland waterways
6.2% 1 0.1 ppts

Road

T 1.3 ppts

Rail connects people

Length of railway lines in
use, in 1000 km

217 202

127

87

Source: Statistical Pocketbook 2019
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Triggering reduction of track-side

Rail is safe

Fatalities per billion
passengers/km
2011 - 2015
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‘a3 Lo Scenario

\f'“"e”""’°"' / Verso un sistema di trasporti connesso, cooperativo, sicuro e decarbonizzato

ot

mobilita connessa, sicura ed integrata,

- - motopropulsori piu sostenibili
Ferrovie Digitali, Veicolo Autonomo [] ]
R Accessibilita ed integrazione modale ERTM
Sicurezza Eco-sostenibilita del trasporto su ferro
Resilienza : |

Nave e infrastruttura efficienti, ecosostenibili e integrate
Nuovi servizi (es. approdo assistito, guida autonoma)

P

|TS Maas: da vehicle-centered a service-centered ‘}'

LU'innovazione dara vita a nuovi modelli di mobilita e non pud essere lasciata alle sole forze del mercato ma essere

accompagnata da una politica nazionale di sostegno che metta al centro la crescita sostenibile, il made in Italy e |la creazione
di nuovi posti di lavoro ad elevata competenza.
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Parlamento Europeo
approva nuova risoluzione che
Include GNSS nel sistema ERTMS

Innovazione made in Italy nel contesto europeo

‘.:\ RIAT-EAV =
ﬁ Satcom e reti pubbliche

ol - nel nuovo
Geo-localizzazione - i v s By ——:4 standard FRMCS

Matthias PETSCHKE Direttore programmi
| satellitari visita il laboratorio satellitare
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Linea Pilota Novara - Rho HITACHI
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Commissioned by RFl to support the validation & certification of GNSS for ERTMS and migration to
a standardzible and interoperable system
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9 | Realizzazione T81g f 1
i Completamento SRS ed Hazard Analysis 80g  HSIS h
n Sviluppo GA ERTMS/GAD/TV 58 HSTS I
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Trecate 15 Integrazione di Sistema in Laboratorio SST/SS8/ VBTS in Laboratorio ~ 92g  HSTS m =
|6 | Tetin campo con Loco 668 & Safety Case ed ISA Repart 183 HSTS R
23/12/2020 12/2/2023

© Hitachi, Ltd. 2021. All rights reserved. 4
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’@ Connected cars with Q 4
SAE Level 3 automation :

Rail Use Case

Automotive Use Case

localizatio

geo
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Positioning-based road ITS system

I 1
| I
- }‘,.4‘.;—\ 1 POSITIONING SYSTEM Road ITS application |
1 GNSS-based positioning terminal :
1 N Application
| Sensors Posm:nlmg Position quantities |
module uantities
! PVT, raw data, q {
1 SBAS Position on a " 1
1 corrections Fault Position Application segment of the Appllcatlon 1
1 & detection and technical iiauy business |
. PR xcusion el sub-module [IN
’PL-, = Velocity suRsmocuyie Events
[Z2= R
/ | J 1 (Geofencing) | Positioning-
v Travelled
: Odometer distance Data fusion . o = ' :zrassed road
" aat Enadl " Time Map- resence omputation service
Enabling safety critical applications on roads and rails P ;
e " | Ranges to matching, time 9f the tax, |
1 Jandmarks Quality Protection level geofencing, msur,ance |
| IHdicators Integrity risk distance Tr.avelled deth 1
1 Digital inf‘t\)rpr:\la?tri:: R e % estimation... distance reduction... 1
| map pe 1
Rail-Road Augmentation Network 1 Corrections s !
1 Assistance data |
1 L Computing support... Coiiiaaithin 1
1 Data communication 1
interface Digital 1
FRMCS : et
I |
Network 1 e 1
I [ Data transmission channel ] (collaborative 1
| positioning) ]
: f f f :
1 L ¥ t Carrier vehicle ]
SBAS Differential Central constraints
1 (EGNOS-EDAS, networks assistance !
1 =) (RTK, NRTK,..) server 1
N G S M R 1 Terrestrial data 1
on- -R " —— e - ——— - - - e e = - -
GSM-R Other FRMCS Non-FRMCS

Network Network Network CEN-CENELEC EN16803 Use of GNSS-based positioning for ITS

FRMCS System Requirement
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