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Network management planning and control & Mobility Management in
a multimodal environment
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Welcome

Project Overview and Structure
Workstream 1.1 - Planning

Workstream 1.2 - Operations
Workstream 1.3 - Multimodal integration
Workstream 2 1 Digital enablers
Dissemination and Communication
Q&A
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FP1 Project Overview and
Structure
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E o \V4 S | O \| European Rail Network and Mobility Management

To deliver a fully integrated European railway network for citizens and cargo

OBJECTIVES

A Single European Railway Area A Integrated, sustainable and resilient European railway system

A Unified operational concept and a functional, safe, and secure

A Transition to integrate .
system architecture

European rail system into the
wider mobility system A Competitive green rail freight

A Strong and globally competitive European

A Strong European rail industry

rail industry
A Synergies with other EU policies, programmes, initiatives,
instruments, or funds
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Y 2 A strong, competitive European rail industry enabling a green and digital Europe.




g—> Total Value of the EU -Rail Program is estimated FPIMOTIONAL
zuopes 22l @t EUR 1.2 bin

Innvoation Plllar 2021-2031  Multl Annual Call 2022
(in EUR million) {in EUR million)
5o Fiagshin Area T =57 57a System Pillar: EUR 58.8 m_lll_lon,
O Network management planning and control & Mobility Management in a funded up to EUR 50.0 million
multimodal environment & Transversal Topics: Diaital Enablers . B}

i Flagship Area 2: 2519 121.5
¢ ﬂ "‘" Digital & Automated up to Autonomous Train Operations

S, Flagship Area 3: 2174 104.2
Intelligent & Integrated asset management

Industrial Research,
EUR 1.0 bln, funded
up to EUR 462.5
< million

Flagship Area 4: 169.2 89.7
@ @ A sustainable and green rail system

Flagship Area 5: 136.3 955

Sustainable Competitive Digital Green Rail Freight Services o Ewlortory

Research and
e Other, FUR 0.1
Flagship Area 6: 823 317 bin, funded up to
Regional rail services / Innovative rail services to revitalise capillary lines EUR 63.5 million

Flagship Area 7: 15.7 7.3
— @CB Innovation on new approaches for guided transport modes

Total 1046,5 5433

Source: https://rail-research.europa.eu/wp-content/uploads/2022/09/Europes-Rail-Factsheet-v5.pdf
Status 2022/2023
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= Structure of EU Calls

=urope’s

Founding Members & EU-
Rail

Flagship Areas

. . TravelWis Wave 1
Project Consortia e (2022-2026)

Wave 2
(2025-2028)

Wave32
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* MAWP Link: https://rail-research.europa.eu/wp-content/uploads/2022/03/EURAIL_MAWP _final.pdf
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&= FP1 MOTIONAL - Why? How? What?

=urope’s
Objective O
Make rail the preferred

mode of transport in Europe
through improved railway
planning and operational
management

Vision of the future
European Railway System

Interoperable and resilient
Adaptive capacity

Integration of services, including
first/last mile operations
Exploitation of digitalization
opportunities

e MOTIONAL

European Rail Network and Mobility Management

Current Challenges

Network Complexity
National/regional management with
legacy systems

Poor digitalization and weak
integration (between rail systems
and with other modes)

Demand for international trains

Project Goals

Develop functional requirements,
specifications, and solutions

Transform capacity planning and traffic
management systems (increase automation)
Make rail the backbone of a multimodal
transport system

Deliver Digital enablers
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&~ Project Partners and Detalls

=urope’s
1 MACON
7% HACON | 2 adif | ALSTOM | =mermec HITACHI § | '
4 MERMEC
<Aar | ceic | DBl | 4 |©BB | & | :=
DLR INFRA 6 O
7 car
. T 8 DB
enyde | etrad |omwer—| e @ indra | . ..
10 ENYSE
e b, | oo | @ | ProRail | QD ol B un
de Catalunya . 8
‘ voestalpine —\,S‘i,— : ::M
16 NRD
17 KB
18 08s-nfra
Call HORIZON-ER-JU-2022-01 Max Grant 37.875.973™ 46
Amount -
Topics  HORIZON-ER-JU-2022-FA1-TT-01  Total Project 92. 600. 00 q: ::g
Network management planning and  Costs 2 TRV
control & Moblll_ty Managemen'; in a Project 46 months 25 vaRs
multimodal environment and Digital ) 26 mom
Duration
Enables 2 s
28 FGC
Linked FP2, FP3, FP4, FP5, FP6 Number 94 29 ap
Actions of partners

=

MOTIONAL

European Rail Network and Mobility Management

*Only Main Beneficiaries are shown on the map

SIATE™

15 Ml 7K -

",L,; 2 14 \ il ¢

https://rail-research.europa.eu/rail-projects/fpl-motional/
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=urope’s
Railway Planning

Improve strategic and tactical planning of the
networks (Capacity Management)

Expected results:

Cross border planning and integrated "':

capacity planning |
i

I

Advanced algorithms and decision | ™. ‘:
support tools L

I

I

I

i

Simulation and operational feedback |

Digitalisation T Automation i Connectivity

e European Rail Network and Mobility Management

Railway Operation

Taking advantage of the potential of
digitalization, operational and technological solutions are
developed for different business areas, paving the way to
the future European Rail Traffic Management Systems
(Network Management)

Integration of Traffic Management
Systems (TMS) and processes

Linking TMS to Automatic Train Operation (ATO)/
Connected Driver Advisory Board System (C-DAS)
for optimized operations

Automated decisions and decision support for

________ traffic management optimization

Improved resilience and efficiency in disruption
management
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Multimodal Integration

Objective: Make Rail the backbone of

Multimodality
B2B INCLUSIVE ANTICIPATE
INTEGRATION MOBILITY DEMAND
2
B2B </ Ly
B2B Platforms & Travel Assistance Short Term Demand
Services Across Modes Long Term Demand
Standardized Hands -free Digital Twins
Interfaces Solutions Optimized Capacit
Platform -based > pacty
Guidance Disruption Handling

Transforming the European rail system, making it more

interoperable, resilient, capacity strong, intermodal

e European Rail Network and Mobility Management

Digital Enablers

Objective: Digitally transform the European
Rail System by implementing specialized
applications and common enablers

"o dla red

Rail Federated Data Spa i@iﬁf

Conceptual Data Model

Digital Asset Engineering

Digital Twins
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KPIls towards EU impact

Performance Indicators (Pls)

Demonstration
Phase

Technology Readiness Level (TRL)

Development
Phase

pecification
Phase

Validation of
Key Performance Indicators (KPIs)

Validation of

FA1 Project Report

Wave 3

Progress reported
inD1.4

FA1 Project Report
Wave 2

Progress reported
inD1.3

Progress reported
inD1.2

FP1-MOTIONAL

Final Report D1.4
FP1-MOTIONAL
First Report D1.3

Progress of Technical Enablers
within Research Programme

e T ~ Performance Key Performance Indicators
| Indicators (MAWP)
A AR g
2022 2026 2031

MOTIONAL

European Rail Network and Mobility Management

&

+, ; 4
A Environmental
m Impact

Regulations &
Standardization Technological
Impact Impact

European Rail Network and Mobility Management

|

Political Impact

e 'PTMOTIONAL

Scientific Impact
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&=~ FP1 Project Interactions

=urope’s

European Rail Network and Mobility Management

e MOTIONAL

e MOTIONAL

European Rail Network and Mobility Management

FP5TRAN S

Transfarming
 Rait Froight

Rail b

Travel 7~ ~
Wise NEXUS

p - /_\

Es:?fefit-{-trt‘iionallines La_rr] Ra.ll _Jlb.}

Ra2

Ongoing interactions and alignment discussions with other FP projects for knowledge exchange, advisory

board participation, sharing updates and best practices within each project (e.g., data sharing topic, TMS
interface, automated decision support for traffic at regional level, and many other topics).




53 Flagship Project 1MOTIONAL FPIMOTIONAL
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=urope’s rail
Overall Status

O End : Sep 2026

Deliverable Status

Maturity check point T Prototype validation 1 (Development) i TRL
4-5

Maturity check point T Update 2 CDM, Additional DT and Connector
specification TRL 1-3

= Approved =Submitted = Ongoing 12 | MCP6

13 | MCP7

14 KPIs testbed and benchmark methodology

Alignment and identification of dependencies between all
demonstrations of the project

16 | MCP8 Maturitycheckpoint-1 WS 1 input delivery 4 to WS2 1 TRL 1-3

Maturity check point T WS 1 input delivery 5 to WS2 1 TRL 1-3,
TRL5 demonstrators to FP3, FP5, FP6

Maturity check point i Update 3 CDM, Additional Connector specification

15

17 | MCP9 Ongoing

0
3% 18 | MCP10

i TRL 1-3 Ongoing
19 FP1 to FP2 delivery 1
20 FP1 to FP2 delivery 2

27 Intermediate report on KPI and impact delivered to the JU Ongoing
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=urope’s rail

We are here!

Phase 4 i
Demo
Evaluation

Phase 117 Demo Phase 21 Demo Phase 31
Preparation Implementation Demo Execution

01.12.24 01.04.25

Validation Dissemination

Event Event
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&=> FP1 Demonstration timeline

=uropes

D5.2, D5.4, D5.7 D5.1, D5.3, D5.5, D5.6
WS 1.1 D7.1, 7.2, D7.3, D7.4, D7.5, D7.6, D7.7, D7.8,
Planning D7.9, D7.10,
D9.5, D9.11 D9.1, D9.4, D9.5, D9.7, D9.8, D9.9, D9.10 D9.2, D9.3, D9.6
D12.1, D12.2, D12.3, D12.4, D12.8 D12.9 D12.5, D12.6, D12.7

D14.1, D14.3, D14.4

D16.1, D16.2, D16.3, D16.4, D16.5, D16.6, D16.7,

D16.8, D16.9

1 D18.1, D185 D18.2, D18.3, D18.4, D18.6, D18.7, D18.8, D18.9
CZ) D21.3, D21.4 (Lux), D21.5 D21.2, D21.4 (Sweden), D21.6
|: Ws1.3
O Multimodal D23.2, D23.4 D23.1, D233, D23.5
S integration

D25.5 D25.1, D25.2, D25.3, D25.4, D25.5 D25.2
—
LL D27.5

D29.1, D29.2, D29.3, D29.4

D31.2+D31.3,D31.4




Workstream 1.1 - Planning
Progress and achievements




&> WS 1.1 Planning Achievements & P MOTIONAL

=urope’s

P I ann ed | nte rm ed |ate m atU I’Ity aCh | eved WP4/5 —Integration of Planning Systems and Processes WP6/7 -[Decision Support a.nd Qf:ti}nization
Finalized development of the design, requirements ,n_tegra_ﬁon°;‘;‘};ﬁj,‘;:mg G Decision Support
an d use cases for Cap aC|ty man ag eme nt [ TM’; fn"t:g“riiion ] [ Rolling stock rotation and stabling [ Sand-boxes ]
developments in scope of WP 5, 7 and 9 to achieve | & [ Z&. [ “var= | 3 .# [ ‘o,ptm ) [ ewrmwe ] 5
. @ New Planning Processes a — e , A
thelr targ eted TR L' . [ Rolling planning ] [ Automated path allocation ] f
De mo p re p ar a’“ on f| ] al |Z ed , d emo execu’“ on WP3 - Alignment of Specification for Enabler 1-7 kot Simulatiorl:::v(:’:?::ional F:i:ba‘:k
) ) [ Punctuality forecast ][ ETCS-L2, LR ][ imulat ]
started: 28 demonstrations to be performed in T —
Workstream 1 ) 1 . WP2 - FA1 Technical Coordination affic simulation
A Prepare and process demonstration data and B oot oo rom Oerations |43
demonstra'uon enV| ronments EU-Rail Destinations / System Pillar aq

A Define demonstration tests and define
demonstrations outcomes and how to measure

A preparing validation event, end-user interaction

A Running of first test cases in the environments.
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. . MOTIONAL
&< WS 1.1 Planning - Achievements & [oMoTIoNAL

=uropes

Validation events: Ongoing planning of validation events with involved stakeholders and end-users.
Dissemination events: Initial planning and preparation of dissemination events including sales
pitches.

System Pillar and RNE alignment : Regular interaction meetings with System Pillar Task 3 about
capacity management and traffic management, topics to mention FP1 cross border demons and
federated European traffic management. Railway Co-operative Decision making (sharing real time
data with time stamps between actors), FP1 demo Malmd and handbook RNE.

—
= s oo oo
Ic:) P‘l:cs\r:i.:ag 071,072, 07.1::: o';?;:', 076,077,078,
- “ 01,04 033, 0A7, 084, 589, 0810 ST
X
Event 41 Intelligent Planning C Event 31 Cross Border Integration A
"When algorithms create better plans than humans" "Making Europe's railways truly European”
May-June TBC 13th of May

Paris TBC S Stockholm / Hybrid )




Joint demo of MOTIONAL WP9 and FP2 -R2DATO

=

Zuropets Timetable and capacity simulation of 125
new DATO -technologies In signalling and train operation

Development of new DATO-technologies for signalling and B
train operation. Their impact is maximised when effects are I
understood and integrated in timetable planning and
capacity simulation tools. The technologies are:

A ERTMS HTD (Hybrid Train Detection, former HL3)
A ATO (Automatic Train Operation)

A NG Brake (Next Generation Brake)

A C-DAS(Connected Driver Advisory Systems)

All partners perform their studies with the same simulation |==="

tool. Our combined research leads to methods that d o n| °

have to be developed by each partner gaining in efficiency
and quality.

The results of these studies are input for other FPs to further
develop the technologies and analyse their cost-benefit

ratios. In such way the most effective and efficient FP1-MOTIONAL Demos
applications can be chosen. 9.5, 9.6 and 9.10

snissasmsme I BOARL
60,
619

1st train

..................
............................
.............

Joint | France Sweden The Netherlands  (NS)

o,
demo oy & vt ProRail &

RESEAU
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1.1&1.2

1.1&1.2

e‘ YCS — Yard Coordination System

Collaborative Decision Making

Zurope’s

« Demonstrator Malmé Marshalling Yard TRL 6

« Co-operation between
« Trafikverket line manager
* Green Cargo, Marshalling Yard
* Mertz, Combiterminal

* YCS - Active planning of track allocation and
optimisation functionality

« Connected to Digital graph and Deplide datasharing

platform real time information — not logner a black hole

* Collaborative Decision Making — sharing timestamps
between actors according to a "metro map”

Cross -border

Demo YCS Malmo
Co-operative
planning node
corridor

TRV

Integrated demo:
Demo Cross-border
TMS/CMS

HACON, TRV, and
NRW/ Bane-NOR

5.4,12.8

5.3,5.5, 5.6,

12.6

e European R

Solution support cross border
operations, sharing information to
handle disturbances

Harmonizing EU-wide capacity
planning and TMS/CMS interfaces

MOTIONAL

ail Network and Mobility Management

Country A Country B
1
TMS A | TMS B
|
1
- : > —
Line-based/ Train Rinning Line-based/
Fgrecast, Op. TCR : '3
i national P national M 3
Operational 1 Operational
< Plan 1 Plan <«
1
| T 1 [ T
A ! I " |
CMS A CRpacity Rlan updat§s| | ) CMS B
Capacity Plan |2 " Capacity Plan

Yard-CMS A

o|t> HMI

—>
Yard Capacity

e Plan

Demo Cross -bdrder TMS/CMS
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=urope’s

FP1 and SP/RNE interaction for improving the European rail system
to agree and establish working arrangement and address critical issues

FP1 Logic System Pillar Task 3 CMS/TMS
R&l results
e C Overall system
| = Architecture
o] e . C System requirement
== Archl_t_ectgre & C Standardisation and
Ce) Co=mw] specifications C regulation
—
.-
<ZE Respect for each other's interests and roles
9 FP1 Motional SystemPillar CMS -TMS RNE
— C Secure demonstration quality C Design principles and architecture of the C Assure integration of RNE/sector initiati
@, C To give input to necessary target system ves/project in the SystemPillar
harmonisation activities armonisation and standardization void scope overlaps wit rojects
= CH isati d dardizati C Avoid p laps with FP1 proj
— C Alignment for visions, timing, supporting SERA C Ensure aligment with a IMs requests in
al specifications C Providing technical specifications to feed into CMand TM
LL C Unified ambition, communication standards or TSI C Give recommendations on
and glossary C Alignment with and between flagship projects demonstrations

A

Secure goal achievement by results




Workstream 1.2 - Operation
Progress and achievements




&> MOTIONAL System Approach in & [P MOTIONAL
e WS 1.2 (TMS)

_ ATO/C-DAS-TS
Passenger Information Plan Execution

Moving Block System

Travel Demand Operational Plan Operational Plan

Asset Status

Maintenance
Past/Future Traffic

A4

Transport Information <> Capacity Plan ; > Capacity Plan
Transport Demand cd— e =g

—
<
Z
@) Yard ) ’
— Operational Yard Capacity Yard Capacity
5 e Plan Plan
= Country A L 8 | Country B
—
al
LL

Railnet Europe (RNE) _

EU-wide capacity EU-wide ETA (Train

International Paths restrictions (TCR) Running Forecast)




&> WS Operations 1.2 - Achievements & P MOTIONAL

=urope’s
Planned intermediate maturity achieved: WP11/12 - TMs Integration WP13/14 - TV Resilience and Efficiency
Finalized development of the design, requirements [(oxcesn | [ My | [Mleds
and use cases for the TMS developments in scope i S

of WP12, 14, 16 and 18 to achieve their targeted

Incident & Disruption Management |
TRL. e . = &
Demo preparation finalized: 31 demonstrations
WP15/16 — Operational Feedback and ATO WP17/18 - Automated Decisions & Optimization

to ,be performed in workstream 1.2. SR —
. . g . s ags . Realtime Convergence with Plannin Automated Train Control Decisions
A Data |de_nt|f|cat|on, ach|S|t_|on anc_l preparation T g éw
for feeding the demonstration environments. Sl

©

o=

7

A
1

areas & involved actors

TMSHMS[ Cross-border, multiple TMS ] ﬁa

A Set-up of technical demonstration @ [ "Es::??meo.lt[i:;:::w )
environments for performing the
demonstration cases based on the identified | WP10 - Alignment of Specification for Enabler 817 |
Use Cases and requirements. Running of first | WP2 =FAL  Technical Coordination |

‘ EU-Rail Destinations / System Pillar ‘

test cases in the environments.
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~PTMOTIONAL

2 WS Operations 1.2 - Achievements

=urope’s rail

Validation events: Initial planning of validation events with involved stakeholders and end-users.

Dissemination events: Initial planning and preparation of dissemination events including sales
pitches.

System Pillar alignment:  Bi-weekly interaction meetings with System Pillar Task 3 (CMS/TMS)

D12.7,0122,0123,012.4, D128 0129 D125,0126,0127

D14.1,0143, D144

D16.1, D16.2, D16.3, D16.4, D16.5, D16.6, D16.7,
D16.8, D169

SG2-SG3, 25 demos

SG1-SG3, 28 demos




MOTIONAL

European Rail Network and Mobility Management

e WP11/12 demonstrations

- .
=uropes
‘----‘------‘---_-------~~\\\ TMS
< SIGNALUNG prmmmmmm———— R ,/' -
' ' )
i VIEWS i COMMUNICATION: -l e
| PLATFORM | ! e
-—0( H Publish
) : SZR = lmmﬂﬂ" : Gperation Plan Update ’
s- A lAm) Vs ’
. 5 ) API PRODUCTION PLAN ™S f ’
e M T itz
+ 4
2 | — : )
1 ' 1 Vi
: X . Publish
Ll ' ] s
1 ' [ Detailed Train Vi
'ﬁ‘ : : Timetahle 7
'
: LIS T ) 'g ! Demonstrator \/
! i
' \ AY
. ATSA Demonstrator
4 Scope Caleulate JP and SP N Intervention Inspection
\ —
. 2 Vehicle
R e =7 celncucioe Intervention confirmation
H IVSR*
A Intervention data  /
Caleulate OSP
T™MS crc P - o IL-Adapter Dashboard
e v wbstenice To exchange following S2R-CDM data To present relevant information about
ricing Dinc s h
il I between TMS and DAS-TS pastivoa C-DAS operations and status
e ——— e —— = ———[=T—
I i | 1 o ! Driving Directives
: % - g : : < S 8 FP1actar
& |E i | | % | g Interface based on Open Standards and
'3 |z a ! 7 B H S2R CDM protocols, following S2R/ERJU and
-] g I 8|8 £ OMA recommendations/directives
B i<: HI. s |3
\ =_N o ) ‘\ '_:_ _ * NS ____ DAS-TS Implementation
< To exchange TMS data, process and
Z execute SP,TC, JP and SR Data IMDAS-TS
Yard | Terminal\ YCS Operalor\
O = Country A Country B Segment Profile (SP) 1 F) )
- 1 £y i isti YCSGUI YCSGUI YCSGUI
I } E § ﬂ 'E TrelipharactertsticRiTC) Instance 1 Instance 2 Instance 3
} £ g ! E ementation Journey Profile (JP)
O 2 3 H 3 Operational Plan smey information Status Report (SR)
) H T H g SHives DAS-OB DAS-OB RISE
| & s E = =
- CapPlan| |status TCR Status TCR Opera ' ‘
= 1} 1 “oper ‘ =
i CRA; )&t CMS A CMS B . el LT
D_ Communication Platform (S2R Integration Layer)
I I Status TCR
£ \EA
w Deplide @
D External system — not developed in FP1 yes.raw
TC: Traffic Controller
. TMS: Traffic Management System
EU c‘e ntr.allzed TIS CMS: Capacity Management System (national)
Applications (RNE) CP: Capacity Planner
TCR: Temporary Capacity Restrictions
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= WP13/14 demonstrations FPMOTIONAL

=urope’s

:24 ( OperatorTControllerl 0 EN k=3
<

e — V1K)
5, &

151224 (@ OperatorTController1 0 EN @

101GA

- 4 ouca B

OT1GA
\ ozz268

o) Check Details Balise Group
‘ Check the balise group geagraphical
position

02368

N\, oz:ca Voorgestelde oplossingen
038GB
1 Kosten Staminuten Resultaat Moeilijkheidsgraad Acties
onflict 8,000 10.910 2 Bl
= ~
Na oplossing 900 3.450 & ™ Gn
e . v e, o Vi el ’
V9@ 2B
Visualisatie oplossing
Weergave Weergave tijdlijn 18 uur .—. . + 30 uur
12:00 13.00 14.00 15.00 16.00 17.00 18.00 19.00 20.00 21.00 22.00 23,00 00.00
Gve Gn Gve
 Manco 7524 Lo
0 > i Lt l Gn
8w » -~ 2n Gve Gn
3 H P
9480
. ~ :
§». ”
2 Acties
: %60
& : Stel 9480 in Gn van 753-V wordt 766
R " s 1o
e i Materieelorder ingevoerd
LK LAK nn
an 5 2
14 15 - 16
oo sarn



= WP15/16 demonstrations FPMOTIONAL

=urope’s s

""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""" : 55126
Infrastructure Manager SYSTEM ) 'Cache update ) ) _ .

Railway undertaking PERIPHERALS

/,4-""- ~ ) \.\\
TS = Reg m ATO-08
N ] _,‘\\7 A

PESP

Infrastructure Topology

Static Traffic Plan | Fleet Management ‘

| Railway Capacity Requests ‘

Current Infrastructure State

RTTP -

| Service demand ‘

‘ Train Data

Current Trafic State S5126
DISPATCHER
TRACKSIDE
Traffic M ts T™S] Dperation ATO Tracksid ETCS Tracksid
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Figure 5-2 TMS-ATO feedback control-loops with passive TS and active OB




= WP17/18 demonstrations FPMOTIONAL
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Workstream 1.3 - Multimodal integration
Progress and achievements




European Rail Network and Mobility Management
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MULTIMODAL INTEGRATION
Make rail the backbone of Multimodality
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&=~ FP1 successful
=uropes .
first outcomes!

Berlin, Stdkreuz , Q2/2024

Leuchtende Bahnsteigkante

_Flr bessere Orientierung und
erhohte Aufmerksamkeit am Bahnsteig
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Brochure: broschuere doppelseitig v1

L euchtende Bahnsteigkante Bahnhof Berlin Stidkreuz
- YouTube



https://siut.eu/wp-content/uploads/2024/12/broschuere_en_2024.pdf
https://www.youtube.com/watch?v=2SukzCgp2lI
https://www.youtube.com/watch?v=2SukzCgp2lI
https://www.youtube.com/watch?v=2SukzCgp2lI

= WP23 Demos i llluminated Platform Edge eMOT'ONAL
=uropes Initial situation : Rising number of passengers
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= WP23 Demos i llluminated Platform Edge eMOT'ONAL
=urope's Target: Evaluation in terms of:

Construction Site

Security: Increasing attention on the platform

@

Punctuality: Optimization of stopping times and handling

...
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Capacity: Improving the distribution of travellers

g

Customer satisfaction: Improving the orientation
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Technical Solution : Smart concrete LED -floor tiles Sensor Installation




