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e The System Cash onIy Max change €5.
e The Result: Stranded.

CRTM Interurban Network Context | ?
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When the Future Cannot Wait

% MADRID

Now \ ) July 2025: M
| Political Mandate oncession Map

<10 =
MONTHS

Emergency Rollout
Sequence Initiated




A Fragmented Ecosystem

2V S
2]
AN

The Barrier: Legacy ITS & Closed-Loop Systems
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Madrid de MADRID
interurban




Strategy: Mitigating Risk Through Diversification

Satellite Emergency
Operator Standalone

(Main Integrator

& Volume)
Satellite
Operator

GOAL: 100% INTEROPERABILITY ON DAY 1

A NotebooklM



| THE HUMAN FACTOR IN THE DEPOTS

e Overcoming wiring bottlenecks in diverse chassis types.
e Operators’ workshop teams deployed overnight.
e Result: Seamless collaboration between CRTM, Integrators, and Operators.

A NotebooklM




THE KEY: THE
AUTONOMOUS
VALIDATOR

Bridging Legacy & Modernity

e Bypassing legacy driver consoles
 No physical integration required

e Direct SAE integration via Web Service

—> Next: The Technical Architecture (GMV)
A\ NotebookLM



Can EMV Scale Fast
and stay Resilient?

The Story Behind Madrid’s 6-Month, Multi-
Operator Rollout

Part 2 — The technical solution
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TV100 - Built for the field.

Processing Power:
ARM Cortex-AS53,
4 x 1.4 GHz.

Industrial Durability:
IP54 environmental resistance and
IKO8 shock resistance enclosure.

Modular Configuration:
EMV, QR, GPS, LTE, WiFi modules
based on LRU approach.

=

Accelerated in-house life testing guarantees

extreme reliability before massive deploymen

=

Traveler Interface:

7-inch capacitive touch screen
with 4mm vandal-proof glass.
Daylight viewable (1000 nits).

OPEN BY DEFAULT.
Powered by Deepsy® — a Linux long-
term support (LTS) abstraction layer

decoupling hardware from software.

Global Certification:
EMV Transit certified L1 & L2

(PCI PTS 4.X / SRED) for secure
contactless payments.

Stand Alone Capability:
In its most advanced configuration,
it can even support FMS functions.




FRAGMENTATION WAS THE REAL CHALLENGE

e 8-9 major ‘
2 rl operators
, »‘

e Closed
legacy

N Y

» Heterogeneous fleet
configurations

)

» Different AVLS
generations

-y

- Asingl:
WL.Gllnological core




COMMON CORE FIRST, AD-HOC LATER

Ad-Hoc Adaptations

Single technological core
built on Deepsy® open

architecture. ‘ Stable

Pre-validated globally with System
CRTM & Madrid Digital.
Nucleus

Never subjected to
structural modification.

Every adaptation was peripheral—never
structural. That discipline is what allowed us
to scale massively in record time.

Operator-specific
requirements treated
strictly as peripheral
software layers.

Enabled massive scaling
without compromising
systemic stability.




One Solution. Two Architectures.

)

>~ Autonomous Mode

No physical console integration
W7 Secure WS AVLS data retrieval
L Independent GPS positioning

V

Integrated Mode 5‘2‘5

Direct connection to
onboard systems @
Native integration
Full AVLS Data exchange C;>

Key Outcome & Benefits:

v"100% regulatory compliance v'Validation decoupled from legacy infra
v Swift rollout v"Reduced installation time
v Avoided major risk




Centralised Intelligence: HERMES Back-Office System Architecture

SID CRTM

2 Redsys Payment S Operator =
Layel' 3: (Transport Authority) Gateway EL._CE |ﬁﬁ Legacy BO Integration CvsJ
External Systems Signed BOR Files for _ Secure EMV Taps for Remains interoperable for ) D L
& C[earing regulatory reporting to the Dedicated financial settlement and cross-referencing EMV data Existing Legacy
Regional Transport Consortium Tunnel bank level processing with traditional ticketing records Back-Offices

== Signed BOR Files

Layer 2: Every validator connects to a single intelligence layer. “
Cloud ntlligence
I
authenticity and CRTM compillance.
Back-Office) g .
SNC Importer Topology Importer
(Tariffs) (Routes/Stops) @ SQL Server Generador BOR
(Data Transformation)
Database
Configuration Sync Transforms raw data into
\ (Downward Flow) L o official transit records
.dat Liquidations EMV Alarms
(Transaction Records) (Hardware/Security Status)
Layer 1: The Edge TVI00 Validstor & ' . ‘
(On-Board Validation) Token-based EMV Logic E, During a regional power
Deepsy® Linux Platform Transactions authorized 98.6% N outage, 98.6% of expected
Token based EMV Io ic ’))) - S Quad-core ARM Cortex-AS3 ?:r%;:?nre%gﬁlg:s tokens, 2 daily validations were
=1 ‘ = v A ' - -
I f fl. g g '*aﬂﬂij**d":t"\w'i 9; ated dependgncy on external maintained.
—ypograp financial institutions.
ena.b e.s secure orfiine NFC Tap Local Token Storage e J Resilient Edge Performance: Maintained due to
validation. | ' the autonomous nature of the edge devices.




INDUSTRIAL DEPLOYMENT

» Parallel installation teams

» Pre-installations inaHVé’ni, 8l
3 : )"H:. : .. B

» Operator workshop I
mobilisation >

* Night shifts

* Multi-chassis readiness



INSTALLATIONS REALITY
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UNIFIED LEADERSHIP SHARED COMMITMENT
* CRTM as programme * One common roadmap
orchestrator * Operators trusted the plan

» Clear decision-making
« Alignment across stakeholders

JOINT GOVERNANCE &
RISK MANAGEMENT

JOINT RISK MANAGEMENT

» Shared risk assessment

» Contingency measures
defined upfront

« Mitigation activated when
needed

STRUCTURED EXECUTION

* Defined rollout methodology
* Planning; procedure;
perseverance




What Madrid Proves

Scaling a fragmented ecosystem

Industrial-Grade Standardization Centralised Industrial Collaborative
Device in fragmentation intelligence readiness deployment

P

TV100 device: Integrated or Single HERMES back- Mass deployment  CRTM-led governance
QR and EMV bank card autonomous deployment office ensuring unified  across diesel, gas aligning operators,
validator designed for models built onthe  processing, offline EMV  and electric fleets Madrid Digital and
demanding transit same validated core  validation and regional without service GMV under one
environments. architecture. future-proof clearing. interruption. common roadmap.

Agility is not brute force, it is engineered.



Questions?

Thank you

¢ Manuel Ruiz de Velasco Escobedo, Technical Management Advisor - Madrid Regional Transport Consortium ({CRTM|

Iker Estébanez Mediavilla, Head — International ITS Business Development - GMY
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