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6 to 12 Month Advanced Studies to code the future of mobility

Cost-free curriculum, learning environment, and equipment

Internship / Work after core study - to practice the new skills

Direct connections to experts, mentors, employers

Experts from industry and academia co-developed and help update the
curriculum. Including ones from Volkswagen, Microsoft, CARIAD, Bosch / ETAS,
Red Hat, Micronova, IAV, NEC Laboratories, and more

SEA:ME (Software Engineering in Automotive and Mobility Ecosystems] is an inno-
vative self-learning curriculum at master-level - in software engineering for mobil-
ity. It was first offered to students in 2022-23 in the European capital of mobility:

Wolfsburg (Germany), home of VW.

This curriculum was built in Wolfsburg, with ex-
perts in mobility IT, coming from industry and
academia. It is constantly extended, reviewed,
updated, and further improved based on expert
feedback and evolving trends affecting employ-
ers.

SEA:ME provides students with domain-specif-
ic skills and an understanding of foundational
concepts of developing software solutions for
mobility systems of the future. It includes a fo-
cus on in-vehicle technology (embedded sys-
tems], emerging autonomous driving systems,
mobility ecosystems (smart / shared mobility,
traffic management and smart city schemes,
intermodal linkages of different mobility types,
etc.]). And in its current deployment season,
2024-25, it has added two new learning areas:
Cybersecurity for Mobility, and Safety Critical
Systems.

However, the defining features of SEA:ME go
well beyond its content, of which parts can also
be found in advanced university programs. What
really sets SEA:ME apart are the following char-
acteristics:

1. Curriculum content built with industry and
science experts who volunteer their exper-
tise toward designing, reviewing, updating
and incrementally improving the curriculum
in real time. In an open source setup that
enables constant evolution of the program -
matching current topics and emerging trends
in the industry. This enables students to be-
come more attractive to employers, to easily
integrate into first internships / jobs, and to
do realistic career planning while studying.

2. Practice-focused team work instead of lec-
ture attendance, writing papers, or engaging
in theory-laden discussions. SEA:ME learn-



ing is defined by working on projects, which
present students with challenges to be
solved in teams. This requires students to re-
search, identify, select, and deploy their own
tools (programming languages, software
solutions]. While being provided a dedicated
lab environment with staff support and hard-
ware to code and test on(to]. Additionally,
different students working on the same pro-
ject / challenge will by design use different
tools and come to different solution paths.
And then learn from each other when sharing
their approaches and paths with each other.
All of this both intensifies and speeds up stu-
dent learning outcomes. And their direct ap-
plication to first jobs.

“Peer Learning" methodology. This approach
to learning was pioneered by the likes of
Montessori and later applied to IT education.
We have brought it to the first master-level
self-learning curriculum in mobility and IT.
And further innovated by fusing it with team
work on hardware in a dedicated lab environ-
ment.

Team-based learning. In SEA:ME, peer learn-
ing is taken up a notch, to working in dedi-
cated student teams that make higher-level
learning / challenges possible. By students
combining their different (study]) back-
grounds, skill sets, and creativity types. And
all of their individual experience before join-
ing SEA:ME. Students team up for each pro-
ject, and can request staff to greenlight re-
formed teams after completing each project.
Thus, students remain flexible in choosing
the learning projects that they individually
want to master - and to find and join forces
with other students of similar interest.

Learning in an agile work format. The teams
of students are put into an agile team work
framework, just as it is used in software de-
veloper teams. They are initially coached in
the basics of such collaborative work, ac-
companied by academic staff that partici-
pates in reqular stand-ups and reviews. And
they are held to account regarding their con-
tinuous workflow and documentation.

Graduates who are twice more qualified
and satisfy employers. For one, SEA:ME stu-
dents stand out from regular IT graduates by
learning foundational domain-specific cod-
ing concepts in mobility. In addition, they
become self-reliant in problem solving and

ideating, by learning how to complete pro-
jects on their own and researching their own
solutions. Finally, they are easily integrat-
ed into existing developer teams via their
learned and tested agile skill sets. All of this
combined makes for an employment profile
that a) leads to hiring over regular universi-
ty graduates, and b] provides high employer
satisfaction.

7. Non-profit nature, open source development,
and focus on replication. SEA:ME has been de-
veloped in open source fashion and continues
to be iterated and extended with support of
experts, and increasingly of other education-
al institutions. To such institutions, SEA:ME is
offered for replication, free of charge, as long
as it is deployed in non-profit shape. The idea
behind SEA:ME is to share it globally in open
source fashion, to provide career and life op-
portunities for as many students as possible.
(see "Replicate SEA:ME at your Institution”].

SEA:ME has already successfully educated stu-
dents in its first local installation in Wolfsburg
- run, tested, reviewed, and improved by the
creators of SEA:ME, in a specially set-up lab
("Wolfsburg Mobility Lab”). First graduates have
earned internships and even direct job offers,
from Bosch to CARIAD to Hyundai to regional
start-ups. A cohort of 35 students is currently
studying in Wolfsburg from July 2024 to June
2025.

Meanwhile, two first replications of SEA:ME
are in launch mode in the Fall of 2024. In Ko-
rea, where the government funded COSS inno-
vation consortium is integrating SEA:ME as a
practice-related extracurricular activity to
boost their students' job qualifications. And in
Portugal, where the innovative educators from
Shaken not stirred, are setting up a dedicated
lab for advanced students in Porto. A third rep-
lication in Latin America is in sponsor acquisi-
tion phase. And we look forward to hearing from
more institutions worldwide (see "Replication:
Offer SEA:ME at your Institution”).

seame.space
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This new curriculum is a one-of-a-kind opportunity to learn about software devel-
opment for all types of mobility. We help you to educate yourself - to be a part of
coding & shaping the future of how we all move. Also, it is completely cost-free.

There is nothing like this program yet - with
its broad content, with your ability to choose
which parts you focus on, and with our ap-
proach to learning that is community-based
without teaching.

In just 6-12 months, you are trained job-ready -
to start as a software developer in companies
and institutions that provide software solutions
for mobility. And you will already be connect-
ed with the partners that support our program
- because they want to hire our graduates. This
includes anywhere from traditional automak-
ers, to new mobility / sharing providers, and to
renowned global software companies that also
provide backbone mobility software.

Our content is shaped by experts who work in
the field - and who are a part of our community.
This whole program is built around our learn-
ing community - built by us with students and
with the experts that volunteer to support. We
all boost each other in learning and innovating
together.

While you are in the program, you learn from
each other. Groups working on projects in their
own focus areas help other groups understand
what they are doing, and show each other their
results and solutions. In this way, each student
gets a broad overview of all mobility software
areas even without working on all areas person-
ally.

While you are acquiring technological exper-
tise, we also introduce you to mobility con-
cepts, how mobility affects our lives, what it
currently looks like and how it can be changed
for the better. Experts and a broad selection of
learning materials will enable you to under-
stand how different people in different places
and circumstances experience mobility differ-
ently. And how you and all of us can leverage

innovation and the potential of software to
improve other people's lives and to make our
own everyday lives more enjoyable through new
types of mobility.

Each SEA:ME installation has its own lab space,
where you can work on hardware and test your
code until it works. You work in student teams,
follow an agile workflow system, solve the chal-
lenges of each learning project as a team, and
then present your solutions and get feedback
from other students and staff. In this way, you
speed up your learning process - and maximize
your learning results. Because you create your
own solutions, get advice when you get stuck
- and then learn what alternative solutions the
other student teams have found for the same
challenge, and how this compares to your re-
sults.

The SEA:ME learning environment is fun, produc-
tive and fast. And qualifies you in the shortest
amount of time to successfully apply for in-
ternships and jobs. Employers get to see you
as more qualified than applicants from other
learning backgrounds. Because you have gained
the practice-related skills, the team work abil-
ities, the experience in the agile workflow that
companies use in their software developer
teams. All of which university graduates in re-
lated programs usually lack. And because you
have gained the coding skills and understand-
ing of concepts that are "domain-specific” for
mobility software development.

Which other software development graduates
lack. This makes you easily integrable into ex-
isting developer teams - and therefore espe-
cially attractive to employers.

Apply to SEA:ME anytime, or log your interest,
via: https://seame.space/study-seame/



Mobility is one of the major factors shaping our lives and our surroundings. The fu-
ture of our societies and how we live together. And not least how we can retain this
planet as a living environment for all of us despite climate change

At the same time, many improvements in mo-
bility - for more access, choice, and freedom
of movement - are becoming possible today by
leveraging the innovative and disruptive poten-
tial of software.

Finally, the field of mobility software develop-
ment offers some of the best career / person-
al development opportunities among any soft-
ware-related fields of work. Today, companies
and institutions in Germany and worldwide are
competing with each other to hire, inspire, and

(®)

retain specialized software developers. Not
least because they constantly lack developers.

In the "Soft Curriculum” part of this Course
Book, we lay out examples of the inspiration
and opportunities that await you. And how you
can both change your own life and make an im-
pact on shaping our shared living environments
locally and globally for the better.

( —_
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Below, we are providing in-depth information on the approach and on the modules
/ projects that form the new SEA:ME Curriculum.

SEA:ME students can choose which modules to
focus on. In teams and individually, you may
cover as much of the content as you can and
want between 6 and 12 months. And you can ad-
just your choice while you are with us - based
on new impressions and interests that you build.
And after the learning process, you can apply
the new skill sets in internship / work.

Overall, the contents presented in this course
book - and provided in our new curriculum - can
provide you with a comprehensive understand-
ing of software engineering in automotive and
mobility ecosystems. All of the content is cre-

ated for students with a focus on peer-learning
- i.e. learning that is driven by community, mu-
tual inspiration, learning from experts and each
other - but not from sitting in class listening to
teachers.

By incorporating hands-on projects, case stud-
ies, and direct industry insights, you develop
the skills and knowledge that you need to suc-
ceed in this dynamic and rapidly evolving field.
Including the crucial job-related skills of a]
learning how to learn, and b] learning how to
work with others in order to innovate, ideate,
and create.
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Reflective Practice and Self-assessment

SEA:ME Warm Up

Tech Curriculum

Distributed Embedded Systems

Autonomous Driving Systems

Mobility Ecosystems
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Safety Critical Systems

Study Roadmap
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Building your Professional Network / Learning from Experts
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This section focuses specifically on the development of software for the mobility
industry, covering topics such as embedded systems, software architecture for ve-
hicles, and safety-critical systems.

The development of software for the mobility
industry requires a specific set of principles and
considerations due to the unique nature of the
technical environment. Some of these core prin-
ciples are:

1.

Embedded Systems: Software for use in vehi-
cles is often developed for embedded sys-
tems, which are small computer systems in-
tegrated into other products. The software
must be optimized for low power consump-
tion, small memory footprints, and real-time
performance.

Software Architecture for Vehicles: The soft-
ware architecture for vehicles must be de-
signed to accommodate the specific needs
of the automotive environment. This includes
considerations for networked systems, the
integration of sensors and actuators, and
the need for high reliability and safety.

Safety-Critical Systems: Safety is a top pri-
ority in the mobility industry, and software
for vehicles must be designed to meet the
highest safety standards. This includes im-
plementing fail-safe mechanisms, redun-
dant systems, and rigorous testing and vali-
dation processes.

Functionality and Usability: Mobility soft-
ware must provide a high level of func-
tionality and usability for drivers and pas-
sengers. This includes considerations for
human-machine interaction, navigation and
infotainment systems, and advanced driver

assistance systems.

5. Interoperability: The software must be de-
signed to work seamlessly with other sys-
tems and technologies within the vehicle.
This can be achieved by integration of dif-
ferent communication protocols and use of
open standards where possible.

6. Security: The software must be designed to
protect against hacking and other security
threats, as well as ensuring the privacy and
confidentiality of sensitive data.

7. Scalability and Flexibility: The software
must be designed to accommodate future
updates and changes to the vehicle, as well
as the ability to easily integrate new tech-
nologies and features.

8. Robustness and Resilience: All software has
to operate reliably and consistently in any
conditions, including extreme temperatures,
vibration, and electromagnetic interference.

9. Certification and Compliance: The software
must meet industry standards and regula-
tions for safety, security, and environmental
sustainability. This includes certification
from organizations such as ISO, SAE, and the
European Union.

By following these core principles, software
developers in the mobility industry can ensure
that their systems are safe, reliable, and meet
the highest standards of performance and qual-

ity.



This section introduces you to the various methods and techniques for peer learning
- including collaboration, teamwork, and mentorship - that you will use during your

SEA:ME studies.

Peer learning is a form of education where in-
dividuals learn from each other in a collabora-
tive and supportive environment. The goal is to
create a community of learners who can share
their knowledge, skills, and experiences to help
each other grow and succeed. In the case of the
SEA:ME Curriculum, this is further improved by
including experts / practitioners who become
part of the learning community and share their
knowledge with students.

There are several methods and techniques for
successful peer-to-peer learning, including:

1. Collaboration: This involves working togeth-
er with others on a common goal or pro-
ject. Collaboration can take many forms,
including group projects, study groups, and
peer-reviews. This allows individuals to
learn from each other's perspectives, skills,
and experiences and to develop their team-
work and communication skills.

2. Teamwork: Teamwork involves working to-
gether as a team to achieve a common goal.
This can include sharing responsibilities,
delegating tasks, and supporting each oth-
er. Teamwork helps individuals to learn how
to work effectively with others, to develop
leadership skills, and to build trust and co-
operation.

3. Mentorship: Mentorship is a relationship be-
tween an experienced individual and a less
experienced individual. The mentor provides
guidance, support, and advice to the men-
tee to help them achieve their goals. Men-
torship can take many forms, including one-
on-one relationships, group mentorship, and
online communities. This helps individuals
to learn from the experiences and insights
of others and to develop their own skills
and expertise. In the SEA:ME curriculum, we
make use of dedicated fellows - practition-
ers from industry, science and mobility con-
sulting - who are volunteering to support our
students on their learning journey. This pro-
vides direct access not just to expertise and
feedback, but also to learning about what
is demanded in real-life work environments
where software for mobility is produced.

4. Learning Communities: These are spaces -
online, offline, or hybrid - where individu-
als can connect and collaborate with each
other. They allow individuals to learn from a
wider range of perspectives and to connect
with others who share their interests and
goals (. They allow for self-directed shared
learning, by participants teaming up around
shared interests and ideas, driving their own
projects forward and sharing with each oth-
er.

5. Self-directed Learning: Self-directed learn-
ing involves taking responsibility for one's
own learning and development. This can
include setting goals, creating a learning
plan, and seeking out resources and support
as needed. Self-directed learning allows in-
dividuals to develop their autonomy, crea-
tivity, and critical thinking skills.

6. Gamification: Gamification is the use of
game design elements in non-game con-
texts to engage and motivate individuals.
This can include using points, badges, and
leaderboards to create a competitive and
fun learning experience. Gamification can
help individuals to develop their motivation
and engagement with learning.

7. Action Learning: Action learning involves
applying the knowledge and skills acquired
in a learning experience to a real-world
problem or challenge. This helps individuals
to develop their practical skills and to gain
experience in solving real-world problems.

By using these methods and techniques, peer-
to-peer learning can help students to develop
their knowledge, skills, and confidence in a sup-
portive and collaborative environment. It also
allows individuals to take an active role in their
own learning and development and to connect
with others who share their interests and goals.
And it also trains students in how real-life work
environments of software developers function -
and in how they can succeed in collaborating
and knowledge-sharing with their colleagues
and become successful in what they do.

seame.space
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This section provides students with opportunities for self-reflection and self-as-
sessment, helping them to evaluate their own learning and progress and set goals

for future growth.

Self-reflection and self-assessment are core
aspects of peer-to-peer learning that allow
students to evaluate their own learning and
progress. These activities enable students to
gain insight into their own strengths and weak-
nesses, identify areas for improvement, and set
goals for future growth. The aim is to help stu-
dents understand their own learning style, iden-
tify their individual learning needs, and develop
effective strategies for meeting those needs.

Self-reflection involves taking time to think
critically about one's own learning experienc-
es and the outcomes of those experiences. It
may involve asking questions like: What did I
learn from this project? How did I approach this
task? What could I have done differently? What
worked well and what didn't? What can I learn
by comparing my approach to that of other stu-
dents, learning from each other?

Self-assessment, on the other hand, involves
evaluating one's own performance against a
set of criteria or standards. This may involve
self-grading assignments, evaluating one's own
work against a rubric, or using self-assessment
tools like checklists or questionnaires.

The goal of self-reflection and self-assessment
is to help students take ownership of their own
learning and development. By critically exam-
ining their own performance, they can identi-
fy areas for improvement, set goals, and make
changes that will help them achieve their goals.
Additionally, these activities help students de-
velop self-awareness, self-confidence, and
self-efficacy, all of which are important skills
that can be applied in various settings, both in
and outside of the learning environment.




A 2-week intensive workshop to introduce peer learning and collaboration among
students using GitHub is a great way to help students develop valuable skills in
teamwork, software development, and open-source collaboration.

Introduce students to GitHub and how

By the end of Day 1, students should

1. it can be used for collaboration and 1. be able to create their own GitHub ac-
version control. counts, create repositories, and make
commits.
Introduce students to the Qt framework By the end of Day 2, students should
2. and provide an overview of how it can 2. have a basic understanding of the Qt
be used to develop GUI applications framework and be able to create a sim-
using C+/Qt/Qml. ple C+ application.
Encourage students to collaborate By the end of Week 1, students should
3. with each other and to help each other 3. be able to work in pairs or small groups
learn. to develop a Qt application, and should
be comfortable using GitHub to collab-
orate on their project.
Provide students with the opportunity By the end of Week 2, students should
4. to practice open-source collaboration. 4q. have joined an open-source project on [0)
GitHub that uses Qt, and should have 8
made contributions to the project. %
o
Foster a sense of community and team- g
5. work among the students. 3

Throughout the workshop, students should be
encouraged to communicate with each other
and to help each other learn. By the end of the
workshop, students should feel more comforta-

ble collaborating with others and should have
a greater appreciation for the value of peer
learning.

Page 11
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This section gives an overview of how you can apply your knowledge and skills
in real-world scenarios through group projects focused on software engineering in
mobility ecosystems. Students choose which projects in which of the 5 below focus
areas they want to work on. Toward this, students form teams, switch teams, and
collaborate in and between teams from project to project. Academic staff reviews
team performance and advises / greenlights on team change requests. In this way,
students tailor their own learning path and what / how much they learn in up to 12
months. With support from staff that ensures maximum learning output.

Distributed embedded systems in the mobility industry are complex systems that
combine hardware, software, and networking components to create advanced and
highly integrated systems for vehicles. These systems typically include a wide range
of components, including microcontrollers, sensors, actuators, and communication

networks.

One of the key features of distributed embedded
systems is their use of multiple microcontrol-
lers, each of which is responsible for a specific
function or task. For example, one microcon-
troller may be responsible for controlling the
engine, while another may be responsible for
controlling the infotainment system. These mi-
crocontrollers are connected through a commu-
nication network, such as Controller Area Net-
work (CAN] or Local Interconnect Network (LIN],
which enables them to exchange data and col-
laborate to achieve the desired behavior of the
vehicle.

Another important aspect of distributed em-
bedded systems is the use of software. This in-
cludes both low-level software, such as drivers
and firmware, and high-level software, such as
user interfaces and applications. The software
used in these systems must be highly reliable
and performant, as it is responsible for critical
functions such as safety and performance.

The use of networking technologies, such as Eth-
ernet and VSOMEIP/CommonAPI, is also critical
for distributed embedded systems in the mobil-
ity industry. These technologies enable vehicles

to connect to other vehicles, to infrastructure,
and to the internet, creating a highly connected
and intelligent mobility ecosystem.

The development of distributed embedded sys-
tems in the mobility industry requires a deep
understanding of a wide range of technologies,
including hardware, software, and networking.
Additionally, it requires close collaboration
between hardware and software engineers, as
well as designers and testers, to ensure that the
systems are reliable, performant, and meet the
complex requirements of the industry and users.

Overall, distributed embedded systems in the
mobility industry are critical components of
the modern vehicle, and play a key role in ena-
bling the development of advanced and highly
integrated systems for vehicles. Whether it is for
safety, performance, connectivity, or entertain-
ment, these systems are essential for delivering
a high-quality and innovative driving experi-
ence.

Learning distributed embedded systems in the
mobility industry through peer-to-peer educa-
tional projects is a great way to gain hands-on



experience and to develop practical skills that
are highly relevant to current and future indus-
try requirements. The following steps can be
taken to get started:

1. Familiarize yourself with the fundamentals:
Start by learning the basics of distributed
systems, embedded systems, and the au-
tomotive industry. This may include topics
such as automotive communication pro-
tocols [e.g. CAN, LIN, Ethernet], embedded
software development (e.g. RTOS, program-
ming languages, debug techniques], and au-
tomotive industry trends and requirements
(e.g. autonomous vehicles, connectivity,
electrification].

2. Form a group: Find other students with simi-
lar interests and form a group to work on ed-
ucational projects together. Having a group
can provide a supportive environment, facil-
itate collaboration, and provide opportuni-
ties to learn from one another.

3. Identify project ideas: Choose a project idea
that aligns with your interests and skills,
and that is relevant to the current or future
requirements of the automotive industry.
Some possible project ideas include devel-
oping a digital twin of a vehicle, building an
autonomous vehicle control system, or de-
signing a networked system for electric ve-
hicle charging.

By following these steps, students can develop
a deeper understanding of distributed embed-
ded systems in the mobility industry and to gain
practical skills that are in high demand in the

4. Divide tasks: Divide the project into smaller
tasks that can be worked on by individual
team members. This will make it easier to
manage the project, keep track of progress,
and ensure that everyone has a clear role to

play.

5. Start coding: Start coding and implementing
the project using the tools, technologies,
and platforms that are relevant to the auto-
motive industry (e.g. Qt, Wayland, VSOMEIP/
CommonAPI, etc.).

6. Test and refine: Regularly test the project
and refine it based on the results. This will
help to identify and resolve issues, improve
performance, and ensure that the project
meets industry requirements.

7. Present and share: Once the project is com-
plete, present it to others and share your ex-
perience and learning. This will provide an
opportunity to showcase your work, receive
feedback, and connect with others in the in-
dustry.

job market. Additionally, working on peer learn-
ing educational projects can help to foster
a sense of community and provide opportuni-
ties for collaboration and networking.

Hosted as Open Educational Resource [OER]) on GitHub

DES Project 1 - DES Project - PiRacer Assembly

The purpose of this project is to provide students with hands-on experience in as-
sembling and testing a PiRacer, a small, single-board computer-based racing car.

The project will cover the basics of electronics, programming, and robotics, and
will provide students with a foundation in these important areas of technology.

seame.space
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The term autonomous driving systems refers to advanced technology that allows ve-
hicles to drive themselves without human intervention. These systems are designed
to provide a high degree of safety, comfort, and efficiency, and to make driving more

convenient and accessible for people.

Autonomous driving systems typically consist
of a combination of hardware and software
components. The hardware components include
sensors, such as cameras, radar, and lidar, that
are used to gather information about the vehi-
cle's surroundings. This information is processed
by the system's control unit, which includes a
central computer and various microcontrollers.
The software components of the system include
algorithms that use the information gathered
by the sensors to make decisions about the ve-
hicle's movements and behavior.

Autonomous driving systems use various tech-
nologies and techniques to enable vehicles to
drive themselves, including machine learning,
computer vision, and control systems. Machine
learning algorithms are used to analyze the
vast amounts of data generated by the sensors
and to make predictions about the behavior of
other road users and the environment. Com-
puter vision algorithms are used to interpret
the images captured by cameras and to detect
objects and features in the environment. Con-
trol systems algorithms are used to control the
vehicle's movements, including steering, accel-
eration, and braking, based on the information
gathered by the sensors and the predictions
made by the machine learning algorithms.

The development of autonomous driving sys-
tems requires a multidisciplinary approach,
bringing together expertise from fields such as
computer science, electrical engineering, me-
chanical engineering, and more. The develop-
ment process involves a combination of simu-
lation, testing, and real-world deployment, as
well as close collaboration between software
engineers, hardware engineers, and designers.

Overall, autonomous driving systems have the
potential to transform the mobility industry,
providing safer, more convenient, and more ac-
cessible driving experiences for people. Howev-
er, the development of these systems is complex
and challenging, requiring close collaboration

between various disciplines and a deep under-
standing of the technologies and techniques in-
volved.

Learning autonomous driving systems through
peer learning educational projects can provide
students with hands-on experience and a deep-
er understanding of the current and future in-
dustry requirements. In this type of education-
al approach, students work together in small
teams to design and develop projects related
to autonomous driving systems. These projects
are designed to be closely aligned with current
and future industry requirements, ensuring that
students gain the skills and knowledge that are
most relevant and in-demand.

Here are a few steps that could be involved in
learning autonomous driving systems through
peer learning educational projects:

1. Familiarization with key technologies: Stu-
dents start by gaining an understanding
of the key technologies and concepts in-
volved in autonomous driving systems, such
as computer vision, machine learning, and
control systems. Students also familiarize
themselves with opportunities, limits, and
ethical / governance questions around the
use of autonomous vehicles.

2. Team formation and project selection: Stu-
dents then form teams and select a project
that they want to work on. The project should
be relevant to autonomous driving systems
and aligned with current and future industry
requirements.

3. Project planning and development: Teams
then plan and develop their projects, work-
ing together to integrate the various com-
ponents of the autonomous driving system,
such as sensors, control units, and software
algorithms.

4. Testing and validation: Teams then test and
validate their projects, both in simulation

seame.space
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and in real-world environments, to ensure
that the system meets the desired require-
ments.

5. Presentation and reflection: Teams then
present their projects to their peers and in-

Peer-to-peer educational projects provide
students with the opportunity to work on re-
al-world projects, develop their technical and
team-working skills, and gain hands-on experi-
ence in developing autonomous driving systems.

structors, reflecting on what they learned
and what could be improved.

This approach also provides students with an
understanding of the current and future industry
requirements and helps to prepare them for ca-
reers in the mobility industry.

Project Descriptions

Hosted as Open Educational Resource [OER) on GitHub
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Mobility ecosystems refer to the various components, technologies, and services
that come together to enable safe, convenient, and efficient transportation. This in-
cludes everything from the vehicles themselves, to the infrastructure, services, and

requlations that support them.

It also includes how environments in which
mobility takes place are shaped and can be
reshaped to enable different and new mobil-
ity offers and opportunities. Including by use
of new opportunities provided by the power of
software.

The following are some key components
of a mobility ecosystem:

1. Vehicles: Automated, connected, and elec-
trified vehicles are increasingly becoming
the norm, and are a critical component of
the mobility ecosystem. These vehicles are
equipped with advanced technologies that
support autonomous driving, vehicle-to-ve-
hicle communication, and more.

2. Infrastructure: Infrastructure plays a critical
role in enabling safe and efficient mobility.
This includes everything from roadways and
highways, to charging and fueling stations,
to parking facilities.

3. Services: A wide range of services are essen-
tial for supporting the mobility ecosystem,
including ride-sharing services, real-time
traffic and navigation systems, and predic-
tive maintenance services.

4. Regulations: Regulations play a crucial role
in shaping the mobility ecosystem, includ-
ing everything from vehicle safety and emis-
sions standards, to licensing and liability
laws.

5. Data: Data is increasingly becoming a key
component of the mobility ecosystem, as it
enables real-time monitoring, analysis, and
prediction of various aspects of the trans-
portation system, such as traffic patterns,
vehicle performance, and more.

6. Stakeholders: A wide range of stakeholders
are involved in the mobility ecosystem, in-
cluding mobility service providers, auto-

makers, technology companies, government
agencies, smart city builders, and more.

The mobility ecosystem is constantly evolving
and changing, driven by technological innova-
tion, changing consumer preferences and evolv-
ing needs of both individual users and trans-
portation / freight companies. As such, it is
important for students and professionals in the
mobility industry to have a deep understanding
of the mobility ecosystem, as well as the var-
ious components and technologies that make
it up. This knowledge can help them to devel-
op new solutions and services that support the
evolving needs of mobility providers and users.

Learning about mobility ecosystems, including
Vehicle-to-Vehicle (V2V] communication, Vehi-
cle-to-Infrastructure [V2I) communication, the
Internet of Things (IoT), and other related tech-
nologies, can be done through a variety of peer
learning educational projects that are close to
current and future industry requirements. These
projects can help students and professionals
to develop a deep understanding of these com-
plex systems and the challenges they face, and
to gain the skills and knowledge necessary to
innovate and contribute to the development of
new and improved mobility solutions.

Here are a few suggestions for peer learning ed-
ucational projects that can help students and
professionals to learn about mobility ecosys-
tems in the mobility industry:

7. Developing a V2V or V2I communication sys-
tem: Students can work in teams to design,
build, and test a V2V or V21 communication
system that uses real-world data and simu-
lates the interactions between vehicles and
infrastructure in a complex transportation
network.

8. Creating an IoT-enabled vehicle monitoring
system: Teams can work on a project that
involves building a monitoring system that



10.

uses IoT technologies to collect data from
vehicles, such as speed, location, fuel effi-
ciency, and more.

Building a connected and automated vehicle
platform: This project can involve designing,
building, and testing an autonomous vehicle
platform that integrates with various com-
ponents of the mobility ecosystem, includ-
ing V2V and V2I communication systems,
IoT technologies, and more.

Developing a predictive maintenance system
for vehicles: Teams can work on a project to
build a predictive maintenance system that
uses real-world data to identify and pre-
dict potential problems with vehicles, and
to recommend actions to prevent them. This
encompasses both vehicles transporting in-
dividuals, vehicles of ride-sharing / public
transport, and vehicles of freight transport
on roads and rail.

11. Designing and building a traffic management
system: This project can involve developing
a real-time traffic management system that
uses data from various sources, such as sen-
sors, cameras, and GPS, to monitor traffic
patterns and make predictions about traf-
fic flow, congestion, and more. The traffic
management system needs to include both
individual mobility, shared / public mobility,
and transportation / freight management -
linking and syncing all of the participants
and modes of mobility into an efficient net-
work that considers all users / stakeholders.

By working on these types of peer learning ed-
ucational projects, students and professionals
can gain hands-on experience with the technol-
ogies and systems that make up the mobility
ecosystem, and develop the skills and knowl-
edge necessary to contribute to the develop-
ment of innovative solutions in the mobility in-
dustry.

Project Descriptions

Hosted as Open Educational Resource (OER]) on GitHub
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ME Project 2 - ME Project - IoT-Enabled Fleet Management

In the rapidly evolving world of logistics and supply chain management, new technologies
are emerging that have the potential to revolutionize the way goods are transported and
delivered. One such technology is IoT-enabled fleet management, which involves using con-
nected devices and real-time data to optimize vehicle routes, reduce fuel consumption, and
improve delivery times.

CARLA is a powerful simulation platform that provides a realistic environment for test-
ing and developing autonomous vehicles. In this peer-to-peer educational project, partici-
pants will use telemetry data generated from CARLA simulations to explore the potential of
IoT-enabled fleet management for improving logistics and efficiency.

The project will involve designing and implementing algorithms for IoT-enabled fleet man-
agement and evaluating their performance using the telemetry data. Participants will have
the opportunity to work on real-world problems and gain hands-on experience with data
analysis, simulation, and fleet management.

Through this project, participants will gain a deeper understanding of the benefits of IoT-en-
abled fleet management and the challenges and opportunities of implementing these tech-
nologies in the logistics and supply chain industries. They will also develop
valuable skills in data analysis and simulation, making them well-prepared for
careers in these exciting and rapidly evolving fields.

ME Project 3 - ME Project - Airport Experience




Automotive cybersecurity focuses on protecting vehicles from cyber threats. Mod-
ern vehicles are increasingly connected, integrating advanced technologies such
as infotainment systems, GPS, and even autonomous driving capabilities.

This connectivity, while enhancing convenience
and functionality, also exposes vehicles to po-
tential cyber attacks. Here's a simple introduc-
tion to what automotive cyber security involves
and why it's crucial:

Key Areas of Automotive Cyber-
security

1.

Vehicle Networks: CAN Bus Security: The
Controller Area Network [CAN] bus allows
various components of the vehicle to com-
municate. Securing this network is essential
to prevent unauthorized access or malicious
commands.

Telematics and Infotainment Systems: Se-
cure Communication: Ensuring that data ex-
changed between the vehicle and external
systems (like GPS or music streaming servic-
es] is protected from interception or tam-

pering.

Firmware and Software Updates: Over-the-Air
(OTA]) Updates: Securely delivering updates
to a vehicle's software to fix vulnerabilities
and improve performance without requiring
a visit to the dealership.

Data Privacy: Driver Information Protection:
Safequarding personal data collected by
the vehicle, such as location history, con-
tact information, and usage patterns, from
unauthorized access.

Why Automotive Cybersecurity is
Important

Safety: Cyber attacks on vehicles can lead
to dangerous situations, such as unauthor-
ized control of steering, brakes, or acceler-
ation.

Privacy: Vehicles collect vast amounts of
personal data, which needs to be protected
to prevent identity theft or tracking.

Reliability: Ensuring the vehicle's systems
are secure helps maintain their reliability
and functionality, preventing disruptions
caused by cyber attacks.

Trust: As vehicles become more connected
and autonomous, consumers need to trust
that these systems are secure and will pro-
tect them and their data.

Best Practices

Regular Software Updates: Keeping vehicle
software up to date with the latest security
patches.

Robust Authentication: Using strong authen-
tication methods to control access to vehi-
cle systems.

Data Encryption: Encrypting data both in
transit and at rest to prevent unauthorized
access.

Security Testing: Regularly testing vehicle
systems for vulnerabilities and addressing
any found issues.

seame.space

Page 21



Project Descriptions

Hosted as Open Educational Resource [OER) on GitHub

2]
£
(]
4+
2]
>
2]
(e}
(@]
L
>
+
b=
O
(@)
=
©
C
O
(]
2
+
o
£
(e}
+—
-]
<
.C
(@)
C
=
(O]
(0]
=
(o]
C
L
o
—
O
=
+—
Y—
e}
w




In Mobility, safety-critical systems are specialized computer systems within vehi-
cles that ensure key functions operate safely and reliably. These systems are crucial
for controlling aspects such as braking, steering, and airbag deployment, where
failure or malfunction could lead to serious accidents or fatalities.

Key Components of Safety-Critical
Embedded Systems

1.

Vehicle Networks: 1. Electronic Control
Units [ECUs]): ECUs are mini-computers em-
bedded in vehicles to manage and control
various functions, such as engine perfor-
mance, transmission, and braking.

a. Safety Role: Critical ECUs handle tasks
like anti-lock braking systems (ABS) and
electronic stability control (ESC], ensuring
these systems perform correctly under all
conditions.

Sensors: Devices that collect data from the
vehicle's environment (e.q., speed, tempera-
ture, pressure].

Actuators: Components that execute com-
mands based on sensor data (e.q., adjusting
brakes, deploying airbags].

Real-Time Operating Systems (RTOS]:

a. Function: RTOS manage the timing and
execution of tasks in safety-critical sys-
tems, ensuring they meet strict timing re-
quirements.

b. Importance: They guarantee that criti-
cal functions respond within milliseconds,
which is essential for safety.

Why Safety-Critical Embedded
Systems are Important

Safety: Preventing Accidents:

Quick Response: These systems ensure that
functions like braking and airbag deploy-
ment happen almost instantaneously, pre-
venting accidents or reducing their severity.

Reliability:

High Standards: Safety-critical systems are
designed and tested to the highest stand-
ards to ensure they work reliably under all
conditions.

Compliance:

Regulations: There are stringent requlatory
standards (such as ISO 26262]) that these
systems must comply with, ensuring their
safety and reliability.

Challenges in Developing Safe-
ty-Critical Systems

Complexity:

Modern vehicles can have dozens of ECUs
and millions of lines of code, making devel-
opment and testing complex.

Real-Time Requirements:

Ensuring that all tasks are performed within
strict timing constraints is challenging but
essential.

Interference and Fault Tolerance:

Systems must be designed to handle faults
and interference without compromising
safety, often through redundancy and fail-
safe mechanisms.

Best Practices

Robust Design and Testing:

Using rigorous design methodologies and
extensive testing to identify and mitigate
potential failures.
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¢ Redundancy: e Continuous Monitoring:

Implementing redundant systems so that if Systems continuously monitor their own

one component fails, another can take over performance and the performance of other

to maintain safety. systems to detect and respond to any issues
in real-time

Project Descriptions

Hosted as Open Educational Resource [OER) on GitHub
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Mobility ecosystems are part of a rapidly growing and evolving industry that offers
a variety of career paths and opportunities for software engineers. We provide you
with insights on possible career paths - and open up opportunities for you to par-
ticipate in workshops and events related to your journey into work as a mobility IT

professional.

Building your Professional
Network / Learning from Experts

The SEA:ME Curriculum features a diverse range
of experts from the mobility industry, science,
advocacy, consultancy, and politics as guest
speakers, workshops leads and individually ap-
proachable mentors / fellows. They share their
knowledge and advice and engage in discussion
with us - providing students with insights into
how mobility is shaped and why, into innova-
tion and new ideas, and into best practices and
opportunities for software development for mo-
bility. Guest speakers and workshop leads will
introduce different perspectives on mobility, as
well as different ways of thinking about and im-
agining mobility and the role(s] it plays in our
lives and in how we live together and relate to
each other. They will provide our students with
opportunities to re-imagine mobility and their
own career and life opportunities.

Mobility Knowledge-Base

For the SEA:ME Curriculum, we are building an
online knowledge-base of learning materials
around mobility, together with experts. Once
you have started in our curriculum, you will be
part of growing this 360° compendium of expert
knowledge around mobility. In addition to the
tech fundamentals, this learning ecosystem
provides you with multi-angle insights on what
mobility is, how it has evolved, how it currently
presents itself, and what are ideas for upcom-
ing innovation and re-shaping of mobility solu-
tions that will change how all of us use, access
and benefit from mobility.

You will be able to access this learning ecosys-
tem 24/7 - and to contribute by suggesting new
content that would be beneficial to our learn-
ing community. We want to actively inspire and
empower you to contribute to the shared learn-
ing content and to the spectrum of ideas and
inspirations that make up our community.

At the same time, any content that copyright
allows will be made available open source on-
line, so that anyone anywhere can benefit from
the information and insight that we collect
and share in our community. In this way, we all
become creators together and share with the
world at large.

Plan your Path - Career
Opportunities and Professional
Development

Mobility ecosystems are part of a rapidly grow-
ing and evolving industry that offers a variety
of career paths and opportunities for software
engineers. We will provide you with insights on
possible career paths - and open up opportuni-
ties for you to participate in workshops / train-
ings / events that are provided at 42 Wolfsburg.

Some of the most common career paths and op-
portunities in mobility ecosystems include:

1. Embedded Systems Software Engineer: De-
sign, development, and testing of software
for embedded systems in vehicles, such as
infotainment systems, powertrains, and
safety systems.

2. Vehicle Cybersecurity Software Engineer:
Design, development, and testing of soft-
ware to ensure the security and privacy of
connected vehicles.

3. Electric Vehicle Software Engineer: Design,
development, and testing of software for
electric vehicles, including power manage-
ment, battery management, and vehicle
control systems.

4. Software Test Engineer: Testing software
for vehicles to ensure that it meets quality
standards and requirements, including func-
tional testing, performance testing, and se-
curity testing.



10.

11.

12.

Software Consultant: Providing expertise
and advice on software development and
technology to organizations in the automo-
tive and mobility industry, including helping
organizations to adopt new technologies
and best practices.

Software Architecture Engineer: Define the
structure and organization of software sys-
tems in vehicles. These software engineers
work on defining the high-level design of
software systems, including the organiza-
tion of components, interfaces, and data
flows.

Software Integration Engineer: Integrate
software systems in vehicles to work seam-
lessly with each other. These software engi-
neers work on integrating software systems
in vehicles to ensure they function correctly
and communicate effectively with other sys-
tems.

Human-Machine Interface (HMI] Software
Engineer: Design and develop software sys-
tems for the interaction between vehicles
and their occupants. These software engi-
neers work on systems that allow drivers and
passengers to interact with vehicles through
displays, buttons, and other input devices.

Advanced Driver Assistance Systems [ADAS]
Software Engineer: Design and develop soft-
ware systems for advanced driver assis-
tance features in vehicles. These software
engineers work on systems that assist driv-
ers in tasks such as lane keeping, automatic
braking, and adaptive cruise control.

Automotive Cloud Software Engineer: Design
and develop cloud-based software systems
for the automotive industry. These software
engineers work on systems that allow vehi-
cles to store and process data in the cloud.

In-Vehicle Infotainment (IVI] Software Engi-
neer: Design and develop software systems
for in-vehicle entertainment and informa-
tion systems. These software engineers work
on systems that provide drivers and passen-
gers with audio, video, and other forms of
entertainment and information.

Vehicle Telematics Software Engineer: De-
sign and develop software systems for ve-
hicle telematics, including GPS tracking, re-
mote diagnostics, and over-the-air updates.
These software engineers work on systems
that allow vehicles to communicate with
remote servers for various purposes.

13. Mobile Application Developer for Mobility:
Develop mobile applications for the mobil-
ity industry. These software engineers work
on developing applications that allow driv-
ers and passengers to interact with their
vehicles, access information, and perform
various functions from their mobile devices.

14. Vehicle Data Analyst: Analyze data gener-
ated by vehicles and their systems. These
analysts work on analyzing data to gain in-
sights into vehicle performance, usage pat-
terns, and customer preferences.

15. Vehicle Software Support Engineer: Provide
technical support for software systems in
vehicles. These engineers work on providing
support to customers and users of software
systems in vehicles, resolving issues, and
answering questions.

16. Software Development Operations (DevOps]
Engineer: Ensure the efficient and effective
operation of software development pro-
cesses. These engineers work on automating
software development processes, ensuring
software quality, and managing software
delivery.

These are just a few of the many career paths
and opportunities available to software engi-
neers in mobility ecosystems. The industry is
constantly evolving, and new opportunities are
emerging as technology advances and new busi-
ness models emerge. Software engineers with a
strong foundation in software engineering prin-
ciples, a passion for technology, and a desire to
work in a fast-paced and dynamic industry are
well positioned to succeed in this field.

Explore - Emerging
Technologies and Trends

There are several new developments and inno-
vations in mobility ecosystems that our stu-
dents will explore and prepare to contribute to,
including:

1. Electric Vehicles (EVs] - The increasing fo-
cus on sustainability and reducing carbon
emissions has led to a growing demand for
electric vehicles (EVs]. Software engineers
play a crucial role in the development of
EVs, working on battery management sys-
tems, charging infrastructure, and the vehi-
cle's power electronics. They also develop
software for the electric drivetrain, which
includes the motor and the inverter, as well
as the overall vehicle control systems.
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Autonomous Vehicles - Autonomous vehicles
have been a hot topic in recent years, and
software engineers play a critical role in
their development. They work on developing
the perception, decision-making, and con-
trol systems that allow the vehicle to oper-
ate autonomously. This involves developing
algorithms to detect and classify objects in
the environment, make decisions based on
the data collected, and control the vehicle's
movements.

Connected Cars - The trend of connected
cars is growing rapidly, and software en-
gineers are working to develop new tech-
nologies to improve the driving experience.
Connected cars use the internet to provide
real-time traffic updates, entertainment
systems, and other features, and software
engineers work on developing the infotain-
ment systems, the vehicle's internet connec-
tivity, and the over-the-air update systems.

Vehicle Cybersecurity - With the increas-
ing use of software in vehicles, cybersecu-
rity has become a major concern. Software
engineers are working on developing new
solutions to protect vehicles against hack-
ing, data theft, and other cyber attacks. This
includes developing secure communication
systems, secure boot processes, and secure
data storage systems.

Advanced Driver Assistance Systems [ADAS)
- Advanced Driver Assistance Systems (ADAS]
are becoming increasingly common in vehi-
cles, and software engineers play a key role
in their development. ADAS systems, such
as lane departure warning, adaptive cruise
control, and automated emergency braking,
use sensors and software algorithms to en-
hance safety and improve the driving expe-
rience.

Vehicle-to-Vehicle (V2V] and Vehicle-to-In-
frastructure (V2I) Communication - Software
engineers are developing new technologies
to enable communication between vehicles
and between vehicles and infrastructure.
This includes developing communication
protocols, security solutions, and software
systems for the exchange of information.
The goal is to improve safety, reduce traffic
congestion, and enhance the driving experi-
ence.

Artificial Intelligence (AI) - Artificial Intel-
ligence (AI] is being used in the automotive
industry to enhance the driving experience,
improve safety, and optimize the perfor-

mance of vehicles. Software engineers work
on developing Al algorithms for applica-
tions such as computer vision, natural lan-
guage processing, and machine learning,
as well as integrating these algorithms into
the vehicle's control systems.

8. Internet of Things (IoT) - The Internet of
Things [IoT] is being used to connect vehi-
cles and other devices, enabling new servic-
es and experiences for drivers and passen-
gers. Software engineers play a crucial role
in developing IoT-based solutions, working
on developing the communication proto-
cols, security solutions, and software sys-
tems for connecting devices.

These are just a few examples of the latest de-
velopments and innovations in mobility eco-
systems. As technology continues to evolve, the
role of software engineers in this field will con-
tinue to grow and change.

Societal Context, Change,
and Future of Mobility

This section explores the ways in which mobility
affects our lives. What current mobility modes
/ offers / limitations look like. And what inno-
vations, changes and improvements the future
of mobility can hold. It introduces why it's both
exciting and valuable to work on the future of
mobility and to help improve all of our lives in
this way.

Here, students are able to explore their own
learning paths around how mobility is designed
and how it could be improved. And they can be
part of shaping our communal learning by add-
ing their own research, inviting experts as guest
speakers and inspiring each other by co-organ-
izing talks and workshops around the future of
mobility. We want the SEA:ME learning commu-
nity to be an open forum and lab for innovation
and the building of ideas around how software
solutions can be used for future mobility. And
our students will co-drive this.

Mobility as we currently experience it is defined
by long standing characteristics and continu-
ing trends. These form the current baseline from
which our approach to mobility sets out, and
they include the following examples and solu-
tion approaches:

1. A sharp divide between the availability of
mobility offers / choices between urban and
rural environments. With cities having been
shaped around automobile traffic since the
1950s, and rural areas in many countries



having been increasingly cut off from public
transport offers. Smart networks of various
mobility services can offer access to mo-
bility in urban and rural environments and
begin to connect these by making use of the
intermodal spaces between them.

Dominance of individual traffic in personal-
ly owned cars, as well as of freight trans-
port on roads. Since the second half of the
20th Century, living environments across the
globe have increasingly been shaped around
individual vehicles on roads, with personal
movement on roads defined along the lines
of freedom. In smart software-driven envi-
ronments of the 21st Century, thinking and
action along the lines of freedom can be
re-imagined and re-shaped as freedom of
access and freedom of choice for everyone
who needs or wants to consume movement
options.

Continued growth of car ownership in urban
areas, and ongoing extension of road space.
While science has identified this dynamic
as one of "induced traffic", where increased
road space repeatedly leads to more vehi-
cles and traffic - and thus to new calls for
yet more road space. Innovative 21st Centu-
ry thinking and planning can make use of the
powers of software to create efficient mod-
els and analyses of traffic flow, predictions
of which effects which mobility modes can
have, and help shape traffic in ways that
adapts to the needs of residents more than
residents continuing to adapt to assumed
needs of traffic.

Preventative pricing levels and complicated
booking models for public transport. Soft-
ware-driven, networked public transport of-
fers - across vehicle types / sizes, roads and
rail - can boost ease of use, speed and com-
fort of shared transportation offers. Inte-
grated booking, navigation, and authentica-
tion apps can help users to easily combine
different mobility modes, types of vehicles,
and services - by identifying what is most
efficient and comfortable for each single
trip from Point A to Point B.

Low availability of space for non-automo-
tive vehicles, and large amounts of space
dedicated to parked vehicles that have been
averaged as being parked for 96% of time
per day. More choice and easier access to
different mobility modes can contribute to
freeing up public spaces that have been
increasingly used for parking over the last
decades. Smart shared vehicles can also

help avoid issues around parking in spaces
that are not legal, where parked cars block
weakest participants in mobility such as
wheelchair users, blind citizens, physical-
ly frail / limited individuals or children on
bikes.

6. Lack of barrier-free access to public trans-
port, which leads to exclusion even where
mobility choice generally exists. Modern
networked and user-oriented transportation
networks can offer different types of vehi-
cles and access modes, and make these eas-
ily available and identifiable to users with
special needs. They thereby can boost free-
dom of movement and freedom of choice for
individuals that so far are strongly limited
in where they can move at which time and
in which ways.

7. Globally, there remains a constant increase
in levels of emissions generated by traffic
on ground, in water and in air. With these
emissions (fine particles] being generat-
ed not just by combustion engines, but in
large part by vehicle parts such as tires and
brakes, overall volume of traffic / vehicles
and efficient solutions for passenger and
freight traffic are of importance. Smart mo-
bility solutions can address emission levels,
for example by easing use of low emission
services [shared / rail) and by making trips
in higher emission vehicles (individual /
road] more efficient by use of shortest pos-
sible routes and efficient driving styles.

8. Effects of globalized supply chains and of
consumer trends toward online ordering and
returning of products are continuing to fuel
increases in freight transport.. Innovation
in mobility management can help allevi-
ate some of the effects. For example by ad-
dressing the "last mile” where shipments are
brought to final recipients after long-haul
transport, or by building efficient long-haul
transport networks consisting of road and
rail, in which goods are easily switched be-
tween vehicle types.

Given that established characteristics and on-
going trends in mobility currently leave much to
be desired, and given that traffic circumstanc-
es are getting ever more intense and difficult
around us, it is only fortunate that at this point
in time there is a whole set of new opportunities
starting to open up. The opportunities provided
by software are beginning to offer completely
new ways of imagining and shaping mobility
solutions. New ways of thinking about the kinds
of mobility that would give more of us access,
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and all of us more choice. So that each one of
us could choose where and when we want to
personally drive a car, or to sleep or work while
riding in an autonomously driving vehicle, or
to connect to public transport or ride-sharing,
pick up arental cargo bike, etc. etc. And how we
could easily and cheaply combine any one of
these modes and vehicles in one comfortable,
quick and seamless trip from Point A to Point B.

At the same time, all of us living in cities will
be able to benefit from more shared and diverse
mobility options also in ways that transcend our
own trips. For example, where space for individ-
ual parked vehicles becomes available again to
all of us for use as an enjoyable public space
for leisure, sports and play. Where more mobili-
ty choice and more shared mobility evolve, our
shared urban spaces increase in size and the
liveability of our environments increases. And
where mobility choice increases in rural areas,
people have more opportunities to connect with
each other and to live in environments that are
still different from cities but also easily acces-
sible anytime.

Finally, with more mobility offers and choices
available, all of us will be able to move any-
where anytime - including those of us who are
limited in their mobility by health status, age,
disability or other circumstances. And those of
us who currently have to make the choice be-
tween a type of mobility that they feel uncom-
fortable with or no mobility at all can receive
actual choice, safety and comfort.

The future of mobility looks bright because of
the new potential that is emerging now for the
first time in decades - a potential that is largely
driven by what software can offer. Therefore an-
yone who becomes a software expert for mobil-
ity today not only has plenty of choice in terms
of the direction / work area to go into, but also
has plenty of opportunity to be a part of some-
thing that improves their own life and the lives
of us all. Makes our lives both easier and more
enjoyable - by leveraging the strengths of code.




Applying to SEA:ME is easy. You can use the dedicated form on our website at https://

seame.space/study-seame/

In order to join, you need basic coding skills
and / or experience in mobility engineering. A
background in mobility studies plus basic cod-
ing skills is especially appreciated.

We aim to build a learning community of diverse
personal backgrounds and diverse focus areas.
By having students with a strong interest in ei-
ther embedded systems, autonomous driving,
or mobility ecosystems - or any combination of
these - we can build a community of knowledge
sharing and mutual inspiration that maximizes
your learning results and overall development
as a professional in the field of mobility pro-
gramming.

If you are interested in studying SEA:ME, check
the curriculum website at www.seame.space
for information on the locations and institu-
tions where SEA:ME is currently offered. For
each location, a link to its further information
is included along with a short description. Each
local installation of SEA:ME has its own admis-
sions requirements - but all of them have to of-
fer SEA:ME to the students for free.

For general information about SEA:ME direct-
ly from its inventors, please write to contact@
seame.space.

seame.space
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SEA:ME is designed to be shared - for maximum impact on improving mobility - and
for improving the lives of more students. We want to put SEA:ME on the global map
as an example of how to inspire and qualify students both for good career / life
opportunities and for becoming impactful in shaping better mobility for the future.
Including mobility options beyond individual use of cars and trucks. And very much
including the joint innovation potential of the two great pillars of current mobility

trends: software and electric engines.

This is why we have designed it as a non-profit
offer to other institutions that want to educate
students for free. It can be offered to existing
students of an educational institution who want
to specialize in mobility software development,
or as an open admissions process where anyone
can apply. The creators of SEA:ME in Wolfsburg
have successfully trialed an open admissions
structure. By vetting candidates from any earlier
education background in a “rolling admissions”
process of individual assessment and continu-
ous admission throughout the year. So that stu-
dents can join a running program season at any
time if they are sufficiently pre-qualified. With
experienced students then supporting the new-
comers toward a successful study start. At the
same time, of course internal student selection
or competitive admissions toward a fixed group
starting date may work just as well.

Why use SEA:ME?

By using the SEA:ME curriculum, students can be
educated in a very short time of 6-12 months,
with current learning content that keeps getting
updated to stay relevant to industry needs and
ahead of emerging trends. Students are trained
in practical problem-solving skills, in team work
abilities, and in the structured agile workflow of
real-life software developer teams. By training
them in this way, educational institutions can
both provide new opportunity to students as
a charitable effort and at the same time work
with industry partners in need of new talent.

How to set up SEA:ME

Institutions wanting to offer this curriculum set
up a lab environment with learning hardware
and furnishings, as well as basic pedagogical
support staff (learning facilitators, usually re-



cent IT graduates]). Each replication should also
have an experienced coordinator who comes
from the mobility coding domain and has work
experience in designing software for relevant
applications. Students learning in SEA:ME can
only successfully solve the advanced-level
learning projects if they a) work in teams, b] fol-
low a structured agile workflow and reporting
requirements that are reviewed by staff, and c]
can call on advice if they get stuck. Then - given
such a lab learning environment with agile pro-
cesses and basic staff support - students can
thrive on their own. Due to the strength of the
curriculum design and the testing and improve-
ment it has already undergone.

How to offer SEA:ME to students

Sharing SEA:ME is done in anon-profit / non-com-
mercial setting. Meaning that institutions using
it do also offer it free of charge to students, and
do not charge them or third parties direct fees.
Of course SEA:ME deployment can be supported
by sponsors / donors, as long as these do not
tie direct conditions to their support (such as:
"How many graduates do we "get” for sum x?"].

By definition, SEA:ME students remain free to
choose how and where to employ their new
skills. However: Sponsors / donors can be giv-
en special exposure to students, and can be en-
couraged to actively engage with students. By
providing workshops, industry briefings, "knowl-
edge-sharing" sessions with professionals work-
ing in the jobs that students train for, company
visits, hackathon challenges, etc. In such an
organic way, employers inspire SEA:ME students
to apply to their jobs or internships. Because
the students see the employers and their staff
members as great places and great people to
work with.

How to get started

Toward the goal of spreading SEA:ME learning
opportunities, its owners offer advice and sup-
port to institutions interested in replicating the
curriculum. We are proud of our product, and
happy to inspire others and help them get start-
ed.

So: If you are interested in using SEA:ME or learn-
ing whether it can work for you as an institution,
just approach us at contact@seame.space.

seame.space
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