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CCAM COURSE . CCAM. Context, tools and trends in connected and automated mobility.

Impact of the connectivity and automation of infrastructure and vehicles in the value chain of the
automotive, road, rail, aviation and maritime sectors.

First training program in CCAM in Europe.

Dates: From April 12 to July 5, 2024. Live online sessions: 12, 19 and 26 April 2024. 3,10, 17, 24 and 31
May 2024. 7, 14, 21 and 28 June 2024. July 5, 2024

Number of hours: 40 hours

Schedule: Synchronous sessions with zoom platform, Fridays from 4pm to 7pm. With the exception of
July 5, when the hours will be from 4pm to 8pm.
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Nombre dies

Horari 3 13 39

Place of delivery: Tecnocampus Zoom platform
Mode: Live classes online. Recorded sessions recoverable if the student was unable to come to class.
Orientation: Professional

Price: €1,290
Early bird until February 15, 2024: €1,225.50

PRESENTATION

The emergence of connected vehicle technology with certain levels of automation raises a new paradigm
in land, sea and air mobility. The transport and logistics value chain is being repositioned as a result of
the expected new governance. Actors in the mobility and logistics sector face new challenges and will
have new responsibilities. The market needs professionals who are able to manage this transformation
and operate the systems that will make it possible to offer transport services based on connected and
automated vehicles and infrastructures.

The course has a dual complementary orientation: professional and management. As this is a growing
sector from the point of view of business strategy, companies need professionals who specialise in
managing and defining digital strategy.

Similarly, companies in the sector need to adapt to the changes that connected and automated vehicles
will impose and the new governance that is being drawn up.

GENERAL AIM OF THE COURSE

The aim of the course is to obtain an overall perspective of the mobility of the future, and an
understanding of the technologies of connected and automated vehicles and infrastructures. Thanks to
this perspective, the student will be able to design new transport services from the point of view of the
user.
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WHAT WILL THE STUDENT LEARN?

At the end of the course, the student will:

Have a vision of the new paradigm offered by connected, cooperative and automated transport
systems.

Be able to design new transport services that do not currently exist.

Be able to integrate knowledge from the different fields of study within the course to face the
complexity of a highly automated transport system, from the information, data and tools
available, even though there may be uncertainty about the evolution of some technologies and
the legislation.

Have and grasp a knowledge base in mobility governance that allows for innovation in the
management of transport services and infrastructures.

Have and grasp a knowledge base in the systems that make up connected and automated vehicles
and infrastructures.

Be able to apply the knowledge acquired and the ability to solve problems in new and unfamiliar
environments within the multidisciplinary framework of mobility management.

Have self-learning skills that allow them to keep their knowledge up-to-date and continue
studying independently.

WHO IS IT AIMED AT?

This training programme is aimed at professionals in the mobility sector:

e vehicle manufacturers

infrastructure managers

fleet operators

transport operators

traffic authorities and other public administrations

that need:

o to have and grasp a knowledge base in mobility governance that allows for
innovation in the management of transport services and infrastructures.

o to have and grasp a knowledge base in the systems that make up connected and
automated vehicles and infrastructures.

o to apply the knowledge acquired and the ability to solve problems in new and
unfamiliar environments within the multidisciplinary framework of mobility
management.

ACCESS REQUIREMENTS

Professionals who wish to access this training programme must have obtained a degree in engineering
or have a minimum amount of experience in the mobility sector.
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WHY STUDY THIS COURSE AT TECNOCAMPUS?

o Tecnocampus Certificate, Pompeu Fabra University affiliated centre. Seal of quality from
the UPF (Pompeu Fabra University), top in Spanish U-Multirank ranking.

o First CCAM training programme in Europe. It also has a transversal perspective: road, rail,
aviation, maritime. And regarding the transport systems of the future: smart roads,
automated logistics, autonomous mixed road/rail vehicles, urban air mobility, etc.

o Comprehensive technical specialisation in mobility. Training from the technical side
which also includes legislation, governance and the digital transformation of traditional
businesses in the sector.

o Expertinternational teaching staff. Professional teaching staff with years of experience in
autonomous vehicles, urban air mobility and project management within the sector, among
others.

e Programme designed alongside the most representative organisations in the mobility
sector. CAM European Association, Relevant Industry Stakeholders and Mobility clusters.

CONTENT

EXTENDED VERSION (link from the web)

Fundamentals of Mobility

Provide students with a comprehensive understanding of the various aspects of mobility, including

transportation systems, urban planning, technology, sustainability, and policy considerations:
o The sector in figures, transportation systems. International perspectives on Mobility.

Current challenges and opportunities in Mobility.

Urban planning & design: smart cities and mobility solutions.

Mobility-as-a-Service (MasS)

Sustainability and environmental considerations

Mobility data and technology

Public policy and regulation

Mobility and Social Equity

Future trends in Mobility

O O O O OO0 o0 O

Fundamentals of Computer Engineering

Provide students with the essential knowledge and skills needed to understand the role of computer
engineering in modern transportation systems and explore cutting-edge technologies.

o The role of computer engineering in transportation and mobility systems.
o Embedded systems in Transportation: ECUs, infotainment systems, sensors, real-time operating
systems, HMIs.
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Sensors and sensor integration: types of sensors used in mobility (e.g., GPS, LiDAR, cameras),
sensor data fusion and integration for navigation and control, challenges and considerations in
sensor selection.

Communication Protocols and Networking: CAN, Ethernet, Wi-Fi, cellular, Vehicle-to-vehicle
(V2V) and vehicle-to-infrastructure (V2I) communication, Network security considerations in
mobility systems.

Software development for Mobility: overview of software development methodologies.
Real-time systems and control: real-time requirements in mobility applications, control theory
and its application in autonomous vehicles and mobility systems, safety-critical systems and
redundancy.

Cybersecurity in Mobility: threats and vulnerabilities in transportation systems, security
measures and best practices for protecting mobility systems.

Data Analytics, Machine Learning and Generative Al.

Fundamentals of Telecommunications

Provide students with essential concepts and technologies underpinning communication systems in the
context of transportation and mobility.

O

Basic of Telecommunications Systems: fundamentals of communication systems (transmitters,
receivers, channels), modulation and demodulation techniques, digital vs. analogue
communication.

Wireless Communication Technologies: overview of wireless communication technologies (Wi-

Fi, cellular, satellite), cellular network generations (2G, 3G, 4G, 5G) and their impact on mobility,
frequency bands and spectrum allocation for wireless communication.

Data Transmission and Protocols: data transmission basics (bits, bytes, data rates), overview of
communication protocols (TCP/IP, HTTP, MQTT, CoAP), Quality of Service (QoS) considerations
in mobility communications.

Mobile networks and infrastructure: mobile network architecture (core network, access
network), base stations, towers, antennas, network elements and their roles (e.g., routers,
switches).

Internet of Things (IoT) Connectivity: [oT communication protocols (MQTT, CoAP, LoRaWAN),
[oT network architectures (star, mesh, LPWAN), [oT use cases in transportation and mobility.
Vehicle-to-Everything (V2X) Communication: overview of V2X communication, V2X
communication standards (DSRC, C-V2X), applications of V2X in smart transportation systems.
Satellite communication in Mobility: satellite communication basics, the role of satellites in global
connectivity for mobility, challenges and advantages of satellite communication in remote areas.
Security and privacy in Mobility Telecommunications: Telecommunications security threats and
vulnerabilities, encryption and authentication in mobility networks, privacy considerations in

mobility data transmission.
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5G and beyond in Mobility: 5G implications in mobility, beyond 5G (6G) and future trends in

telecommunications for mobility, ultra-reliable low-latency communication (URLLC) for

autonomous vehicles.

Introduction to Railway Engineering

Provide students with a strong foundation in the principles and technologies underpinning modern

railway systems and their role in shaping the future of transportation.

O

Governance in rail transportation: public service obligation, open market services, safety and
control bodies.

Railway infrastructure and track design: components of railway infrastructure (tracks, switches,
crossings), track geometry and alignment principles, high-speed rail and Maglev track design
considerations.

Rolling stock technology: types of railway vehicles (locomotives, EMUs, passenger cars, freight
cars), propulsion systems (diesel, electric, hybrid), advances in train control and automation.
Signalling and control systems: signalling systems for safe and efficient railway operations,
positive Train Control (PTC) and Communication-Based Train Control (CBTC), automation and
autonomous trains.

Railway operations and management: timetable and scheduling optimization, maintenance and
asset management strategies, intermodal transportation and integration with other modes.
Transport on demand by rail: passengers and freight services.

High-Speed rail and Hyperloop: high-speed rail technologies and systems, overview of hyperloop
transportation.

Safety and security in railway systems: safety standards and regulations in railway engineering,
cybersecurity considerations for railway control systems, emergency response and incident

management.

Introduction to Automotive Engineering

Prepare students for the rapidly evolving automotive industry by analysing a wide range of topics.

O

Vehicle design and architecture: components and systems (powertrain, chassis, body,
electronics) vehicle architecture (conventional, electric, hybrid, hydrogen), lightweight materials
and aerodynamics for efficiency.

Powertrains and propulsion systems: internal combustion engines (gasoline, diesel) and their
evolution, electric propulsion systems (batteries, motors, charging infrastructure), hydrogen fuel
cells and alternative propulsion technologies.
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Vehicle dynamics and control systems: vehicle stability and handling characteristics, electronic
stability control (ESC), anti-lock braking systems (ABS), advanced driver assistance systems
(ADAS) and vehicle autonomy.

Sustainable mobility and environmental considerations: environmental impact of conventional
vs. electric vehicles, emission reduction technologies and regulations, circular economy and
vehicle recycling.

Connectivity and IoT in Automotive: connected vehicle technologies (telematics, vehicle-to-
everything communication), in-car infotainment systems and user interfaces, data privacy and
cybersecurity in connected vehicles.

Autonomous vehicles and Advanced Driver Assistance Systems (ADAS), levels of automation
(from Level 0 to Level 5), sensor technologies (LiDAR, radar, cameras), Machine Learning and Al
for autonomous driving.

The automation of a vehicle

In this hands-on session, students will learn how to automate a road vehicle mechanical platform from

an expert.

O O O 0O O O O O O

Vehicle architecture

Perception system

Localization system

Navigation system
Control-command system

Data processing and fusion
Control and action

Safety and redundancy
Assessment, testing and validation

Introduction to Nautical Engineering

Provide students with a key understanding of the principles, technologies, and practices related to the

design, construction, and operation of waterborne vehicles.

O

Ship types and classification: different types of ships (e.g., container ships, oil tankers, passenger
vessels) and their specific design considerations.

Emerging trends in maritime engineering: explore current and future trends in nautical
engineering, such as autonomous vessels, digital twin technology, and the use of renewable
energy sources in vessels.

Ship systems and components: provide an overview of the key systems and components in a
ship, such as the hull, propulsion, electrical, and navigation systems.

Ship stability and safety: explore the concepts of ship stability and the factors that influence it,
safety measures and regulations for waterborne vessels.

Navigation and control systems: equipment and control systems used in modern waterborne
vehicles, the role of GPS, radar, sonar, and autopilot systems.

Marine power generation: explain how power is generated on board ships, including the use of
generators, electrical distribution systems, and energy efficiency measures.
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o Maritime regulations and safety standards: SOLAS (Safety of Life at Sea), the role of
classification societies in ensuring vessel safety and compliance.
o Autonomous vessels demonstrations and trials

Introduction to Urban Air Mobility

Provide students with knowledge of various aspects of urban air transportation, including emerging
technologies, challenges, and the potential impact on future transportation systems.

Introduction to Urban Air Mobility (UAM): definition of UAM and its significance in addressing urban
congestion and transportation challenges. The potential benefits of UAM, including reduced travel times
and environmental benefits.

Historical perspective: an overview of historical attempts at urban air transportation, including
helicopters and VTOL (Vertical Takeoff and Landing) aircraft. Highlight lessons learned from past efforts.
Types of UAM vehicles: introduction of various types of UAM vehicles, including eVTOL (electric Vertical
Takeoff and Landing) aircraft, drones, and air taxis. Design, capabilities and potential use cases.
Technological progress: key technologies driving UAM, such as electric propulsion, autonomous flight
systems, and advanced materials.

Infrastructure and vertiports: infrastructure requirements for UAM, including vertiports (takeoff and
landing hubs) and charging infrastructure. Vertiports integration in urban transportation networks.
Safety and regulation: safety considerations in UAM, collision avoidance systems and redundancy.
Regulatory challenges and efforts to develop UAM regulations.

Environmental impact: the environmental impact of UAM, noise pollution and emissions. The potential
for UAM to be a more sustainable mode of transportation.

Social and cultural implications: The eventual impact of UAM on urban lifestyles, commuting patterns,
and urban planning. How UAM may reshape the concept of mobility in urban areas.

Use cases, application and future scenarios: different future scenarios for UAM, integration into smart

cities and transportation networks.

Intelligent Transport Systems (ITS)

Provide students with a comprehensive understanding of the role of technology in optimizing
transportation systems.

o Introduction to ITS and their significance in the future of mobility.

o ITS key components: main components of ITS, including sensors, communication networks, data

analytics, and control systems. How these components work together to enhance transportation.
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ITS technologies: Traffic management systems, vehicle-to-vehicle (V2V) and vehicle-to-

infrastructure (V2I) communication, advanced traffic signal control, electronic toll collection,
real-time traffic monitoring and data collection.

ITS for autonomous vehicles: the role of ITS in supporting autonomous vehicles, connectivity,
data sharing, vehicle-to-everything (V2X) communication, autonomous vehicle control and
navigation systems.

ITS for environmental sustainability: how ITS can contribute to environmental goals, traffic signal
optimization to reduce emissions, eco-routing for fuel-efficient navigation, electric vehicle
charging infrastructure planning.

Data analytics and ITS: discuss the importance of data analytics in ITS, big data analytics for traffic
prediction, machine learning for traffic pattern analysis, predictive maintenance for
infrastructure.

Integration with smart cities: how ITS fits into the broader concept of smart cities, the benefits of
integrating transportation systems with other urban infrastructure.

Challenges and future trends: challenges facing the adoption of ITS, funding, interoperability, and
public acceptance. Emerging trends in ITS, connected and automated mobility and mobility-as-a-

service (MaaS) platforms.

Governance and new business models in Mobility

Analysis of the evolving regulatory framework and innovative business models shaping the

transportation industry.

O

Regulatory frameworks: the regulatory challenges and opportunities associated with emerging
mobility technologies, autonomous vehicles, drones, and intelligent roads. The role of
government agencies and international bodies in setting standards and regulations.

Smart Cities and Governance: how smart cities integrate new mobility services in its governance
structures. The use of data and technology for urban planning and transportation management.
Business model innovation: the concept of business model innovation in mobility. Disruptive
business models, ride-sharing, car-sharing, and mobility-as-a-service (MaaS), subscription based
models.

Future trends and challenges: emerging trends in governance and business models, autonomous
vehicle fleets, urban air mobility, and micromobility. Challenges and opportunities associated

with these trends.

Design and management of transport services
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Planning, design, and management in the context of evolving mobility trends.

O

Introduction to transport service design and management: key concepts of transport service
design and management.

User-Centered Design: introduction to the principles of user-centered design in transportation
services. The importance of understanding and meeting the needs of different user groups.
Service design process: the steps involved in designing a transport service, including research,
ideation, prototyping, and implementation. The iterative nature of the design process.

Mobility as a Service (MaaS) and Multi-Modal Transportation: the concept of Mobility as a Service
(MaaS) and its role in integrating various transportation modes into a seamless, user-centric
service. The design and management challenges of multi-modal transportation systems.
Integration of public and private transportation: strategies for integrating public transportation
systems with private mobility services.

Data-Driven decision-making: how data analytics and emerging technologies are transforming
the management of transport services. The use of data for route optimization, demand

forecasting, and real-time service monitoring. Generative Al

Design of systems and solutions for a CCAM service

The integration of technology, infrastructure, and policy to create advanced mobility solutions.

O

Key elements of CCAM systems: CCAM Technology and Infrastructure. Connectivity, automation,
cooperation, and data.

Designing CCAM user experiences: user-centered design principles for CCAM services,
considering passenger comfort, user interfaces, and accessibility.

Human-Machine interaction in CCAM: the role of human-machine interaction in CCAM, including
vehicle-to-human (V2H) communication and trust-building. The challenges of transitioning
between automated and manual driving modes.

Use cases: platooning, urban air mobility, transport on demand and long-distance automated
freight. CCAM services integrated into smart city frameworks.

Safety and risk mitigation in CCAM: safety challenges associated with CCAM services and the
strategies to mitigate risks. The role of advanced driver assistance systems (ADAS) and fail-safe

mechanisms.

Business and end-of-course Project

Business role-play.

Presentation of personal and group projects.

10



MATARC Centres universitaris adscrits a la

] Universitat
H U B 4 I = TecnoCampus | ™

=

REDUCED VERSION

1.

Fundamentals of Mobility

Current challenges and opportunities in Mobility

Urban planning & design: smart cities and mobility solutions
Mobility-as-a-Service (MasS)

Sustainability and environmental considerations

Mobility data and technology

Public policy and regulation

Mobility and Social Equity

Future trends in Mobility

. Fundamentals of Computer Engineering

The role of computer engineering in transportation and mobility systems
Embedded systems in Transportation: sensors and sensor integration
Communication Protocols and Networking

Software development for Mobility

Real-time systems and control

Cybersecurity in Mobility

Data Analytics, Machine Learning and Generative Al.

. Fundamentals of Telecommunications

Basic of Telecommunications Systems

Wireless Communication Technologies

Data Transmission and Protocols

Mobile networks and infrastructure

Internet of Things (IoT) Connectivity
Vehicle-to-Everything (V2X) Communication
Satellite communication in Mobility

Security and privacy in Mobility Telecommunications
5G and beyond in Mobility

Introduction to Railway Engineering
Governance in rail transportation
Railway infrastructure and track design
Rolling stock technology

Signalling and control systems

Railway operations and management
Transport on demand by rail
High-Speed rail and Hyperloop

Safety and security in railway systems

. Introduction to Automotive Engineering

Design and Architecture

Powertrains and propulsion systems
Vehicle dynamics and control systems
Connectivity and [oT in Automotive

11
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6. The automation of a vehicle
In this hands-on session, students will learn how to automate a road vehicle mechanical
platform from an expert.

o Vehicle architecture
Perception system
Localization system
Navigation system
Control-command system
Data processing and fusion
Control and action
Safety and redundancy
Assessment, testing and validation
Introduction to Nautical Engineering
Ship types and classification
e Emerging trends in maritime engineering
o Ship systems and components
o Ship stability and safety
e Signalling and control systems
e Marine power generation
e Maritime regulations and safety standards: SOLAS (Safety of Life at Sea)
e Autonomous vessels demonstrations and trials

NO O 0O O O 0 O O

8. Introduction to Urban Air Mobility

e Introduction to Urban Air Mobility (UAM)
e Types of UAM vehicles

e Infrastructure and vertiports

o Safety and regulation

e Social and cultural implications

e Use cases, application and future scenarios

9. Intelligent Transport Systems (ITS)

e Introduction to ITS and their significance in the future of mobility.

e ITS key components

e ITS for autonomous vehicles

e Data analytics and ITS:

e ITS Integration with smart cities

e Challenges and future trends: connected and automated mobility and mobility-as-a-
service (MaaS) platforms

10.Governance and new business models in Mobility

e Regulatory frameworks

e Smart Cities and Governance

e Business model innovation

e Future trends and challenges

o Emerging trends in governance and business models: autonomous vehicle fleets, urban
air mobility, and micromobility

12
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Challenges and opportunities associated with these trends

11.Design and management of transport services

O O O O O O

Introduction to transport service design and management
User-Centered Design

Service design process

Mobility as a Service (MaaS) and Multi-Modal Transportation
Integration of public and private transportation

Data-driven decision-making

12.Design of systems and solutions for a CCAM service

o

@)
@)
@)

Key elements of CCAM systems

Designing CCAM user experiences

Human-Machine interaction in CCAM

Use cases: platooning, urban air mobility, transport on demand and long-distance
automated freight CCAM services integrated into smart city frameworks

Safety and risk mitigation in CCAM

13.Business and end-of-course Project
Business role-play.
Presentation of personal and group projects.

Certificate

At the end of the course, the student will be awarded a certificate from TecnoCampus,
University Centre affiliated to Pompeu Fabra University.

To obtain the diploma of the course, the student must necessarily attend a minimum of 80% of
live online classes.

Methodology

The course methodology will be based on:

Lectures and workshops: Sessions of expository classes based on the explanation of the
teaching staff, in which all participants attend. These sessions will be interspersed with
workshops or experiences to achieve a better adoption of skills among students.

Experiences: Sessions where an invited specialist presents his experiences and projects to the
participants.

Case study: Dynamics that, starting from a case study, serves to contextualise the participant in
a specific situation.

Academic staff

13
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Coordinator

José Triano Romero. Professional with 20 years of experience in rail systems and technologies for
mobility with connected and automated vehicles: autonomous road and rail vehicles. He is the CEO
of Hypervisoul startup that develops technologies for intelligent roads. Project

https://www.linkedin.com/in/josetriano/

Teaching staff

Selected teachers bring unparalleled insight and relevance to the program: a roster of distinguished
professionals in their respective fields with hands-on experience in real-world. With a wealth of practical
knowledge and a deep understanding of the ever-evolving demands of their sectors.

o Ignasi Gomez Belinchén. Cluster Manager in RailGrup. Managerial experience in various areas
of mobility company. Design and implementation of Strategic Plan. Legal aspects of business
administration. Expert in innovation management systems

https://www.linkedin.com/in/ignasi-gomez-belinchon-a7793010/

o Trung Le. Mobile Network Architect. Strong background in the embedded system and the
mobile wireless industry with different roles: Developer, Architect, Team Leader, Technical
Manager and Project/Program Manager.

Business domains:

- Private Mobile Network,

- Connected vehicles and Autonomous transportation Systems,

- Mobile Devices Industry,

- Audio & Video distribution.

Strong interest in the 4G/5G private network business and the Open RAN technology.

https://www.linkedin.com/in/trung-le-7127622/

o Frangois Fenal. Engineering | New business | Vehicles & Infrastructures. Know-how in large
technologies, from upstream to manufacturing, in managerial roles as well as in leading roles,
through many partnerships to extend innovations. Today, Frangois is leading the automation of
an autonomous mixed rail-road vehicle.

https://www.linkedin.com/in/francoisfenal/

o Fanny Breuil. She is the head of Mobility and Transport European funded Programmes at
Eurecat, Technology Centre of Catalonia. Her responsibilities include fundraising activities, the
coordination of European funded Scientific and Technical projects, and the strategic positioning
of the centre in European Technology Platforms for more than 15 years. She currently
coordinates the European Commission funded SELFY project (tools for a cybersecure and
trustworthy Cooperative Connected and Automated mobility, Horizon Europe) and the
FRONTIER project (next generation network and traffic management for future mobility).

14
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https://www.linkedin.com/in/fanny-breuil-5046398/

o Nadege Faul. Chef de projet Ferromobile. She has more than 20 years of experience in the
automotive industry. During the last 10 years she decided to move towards the new field of
innovation represented by the subject of new urban mobility, and to take responsibility, at
VEDECOM, for a field of research on this theme. Today she is leading a project of transport on
demand based on autonomous mixed rail-road vehicles.

https://www.linkedin.com/in/nad%C3%A8gefaul /
o Jean-Christophe Pic. Associated Professor and Master Director at Sorbonne University. 25 years
as associated professor and experienced professional in Strategy, Corporate Finance, Business
Plan, Business Model. Author of 6 books, in Finance, Business and Entrepreneurship. Guest

professor in Business model innovation, business plan for entrepreneurs.

https://www.linkedin.com/in/jeanchristophepic/

AGENDA (in English!)

Places: 25

e Youmustattach CV

e linkedin (if applicable)

e Whatis your motivation for participating in this course?
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