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Commuting Is Our Daily
Struggle, and the Solution
Is Yet to Be Found

Imagine your route from home to work. If you drive by car, you immediately think of
the traffic jams that seem to have no end, or perhaps you are concerned about the
environmental pollution generated by car driving. If you go by public transport, you
cannot escape the buses and trains that are late or don’'t even show up on a daily
basis. Or do you find it unpleasant that they are jam-packed and you feel like you are
in a tin of pilchards? Commuting often evokes frustrations. These frustrations don't
only occur when you want to go to work, but are also there for travelers, families who
want to take a trip to the city, and so many more people.

Of course, solutions already exist. Instead of the car, we can take the bike. A taxi is at
our fingertips through a simple app on our mobile phone. You can take an electric
sharing scooter on the side of the street. Who knows, there might even be a self-dri-
ving taxi waiting for us at our front door.

However, as you might guess: All these solutions again raise hundreds of new challen-
ges . But two problems really stand out. First of all, we have so many different options
for getting around - too many even, perhaps - that we don't know which vehicle to
take, and we don't even know which vehicles are all available to us. And second, the
more vehicles there are, the harder it is to connect everything together. We already
fail to bring together a train, tram, bus, and bicycle under one roof.

When everything is so disjointed and chaos becomes the new norm when we only
want to travel two kilometers. Isn't it time for a stable solution then? A future where
mobility becomes a flow. Switching from one vehicle to another, without any pro-
blems. A future with a Mobility Hub that makes transport feel like a pleasant journey
again, rather than a daily burden. And all of this with sustainability and innovation in
mind.




Imagine a place where your
journey is as enjoyable as the
destination itself ...




.... a place where urban
mobility leads you through the
serenity of nature ...
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... an environment that allows
you to seamlessly shift into
another gear.
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Introducing SHIFT: The
Future of Mobility Hubs
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But first ...
The Making of SHIFT
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Like any groundbreaking innovation project, our endeavor begins with the crucial input pha-
se. This often-underestimated stage lays the foundation for outcomes that not only meet
but often exceed expectations. It's essential to invest the right attention and resources here.
We break this phase down into two sequential stages: Introduction and Research.

Introduction

In this initial stage, we dive into the original briefing, conducting in-depth intake meet-
ings with the client to define a clear, actionable question that will guide our project
to success. We not only outline the client’'s needs but also introduce the dynamic
innovation team that will drive the project forward.
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Briefing of the Project

The Project: Pioneering the Future
of Urban Mobility

In a rapidly evolving urban landscape, the project emerges as a
groundbreaking initiative aiming to redefine the way we move
and connect. Our mission is to conceptualize a futuristic urban
mobility hub that seamlessly integrates all modes of human
transportation, addressing the needs of both passengers and
parcels.

Visionary Concept

The project envisions a central hub where diverse transportati-
on modes converge, offering a harmonious and efficient transit
experience. This hub is designed to serve everyone commuting
in and out of the city, utilizing sustainable, accessible, and of-
ten autonomous transport solutions. From trains and buses to
micro-mobility options like shared bikes and scooters, and even
autonomous vehicles, every mode of transport should be cate-
red for in one interconnected space.

Key Features

Integration of Modes: The mobility hub
should integrate trains, buses, metros,
water vessels, micro-mobility options,
autonomous vehicles, and parcel delive-
ry services. This ensures seamless trans-
fers and enhanced convenience for all
users.

Sustainability Focus: Emphasizing green
transportation, the hub should pro-
mote sustainable practices, reducing
the carbon footprint and fostering an
eco-friendly environment.

Efficiency and Autonomy: By incorpora-
ting advanced technologies and autono-
mous vehicles, the hub should streamli-
ne operations, ensuring swift and reliable
transfers for both people and parcels.

Project Objectives

Our primary goal is to design an innovative concept for the fu-
ture mobility hub. The project will detail a functional system
architecture, illustrating how different elements interact to
form a cohesive and efficient transportation ecosystem. Visual
representations should inspire stakeholders, showcasing achie-
vable solutions alongside ambitious and futuristic scenarios.

Engaging Visuals: The visionary document should be enriched
with visuals, including personas, user stories, and marketing
posters, all adhering to the branding of the mother project,
SHOW.

Innovation Scenarios: Three scenarios—feasible, ambitious, and
futuristic—should be outlined, providing a roadmap from cur-
rent capabilities to visionary aspirations.

Stakeholder Involvement: Insights from industry experts and
feedback from stakeholders should be integral, ensuring the
concept is both practical and forward-thinking.

Deliverables

The project should culminate in a com-
prehensive report and a visionary docu-
ment, offering a detailed overview of the
process and presenting our innovative
ideas. The final presentation should en-
capsulate our findings, setting the stage
for the future of urban mobility.

Timeline

Starting on July 1, 2024, with a project
deadline of July 25, 2024, the project will
include weekly feedback sessions to en-
sure continuous alignment and refine-
ment.

Join us as we embark on this transfor-
mative journey, shaping the mobility hub
of the future—a hub where efficiency
meets innovation, and sustainability dri-
VeS progress.
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About the Client

ERTICO - ITS Europe (ERTICO), in partnership with the European Passengers’ Federation (EPF), is leading projects to innovate intel-
ligent future transit.

ERTICO - ITS Europe is a public-private partnership with nearly 120 members spanning service providers, suppliers, transport in-
dustries, research institutions, universities, public authorities, user organizations, connectivity industries, and vehicle manufactu-
rers. ERTICO drives innovation through European co-funded projects, platforms, and international cooperation, and organizes the
ITS European and World Congresses.

The European Passengers’ Federation (EPF) unites major passenger organizations across Europe, advocating for public transport
users. EPF works to improve public transport standards, ensure comprehensive passenger rights, and promote seamless multi-mo-
dal travel through research, reports, conferences, and collaboration with transport operators and policymakers.

The osoc project, by ERTICO and supported by EPF, is part of the SHOW initiative (https://show-project.eu/), funded by the EU's
Horizon 2020 program. SHOW supports shared, connected, and electrified urban transport automation to advance sustainable
urban mobility, specifically within Work Package 9, Task A9.3 on user engagement and co-creation.

Contact persons for the project are Delphine Grandsart, Senior Researcher EPF and Kathryn Bulanowski, Project Manager EPF.

INPUT
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The Team

Raman
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Student Computer
Science Engineering

Evi
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Student Digital
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Jordy
Callens

Graduate Idea &
Innovation Management

Coach

Walter
Vandervelde

Head of Idea & Innovation
Management
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INPUT

Research

With a well-defined briefing in hand, we
transition to the hunting phase, or rese-
arch stage. Here, our mission is to gather
as much ‘wisdom’ as possible. This not
only helps us deeply understand the task
at hand but also uncovers data and in-
sights that pave the way for original ide-
as and solutions.

We approached this from various angles:
By closely examining user experiences,
we confronted the real-world challenges
and problems faced by public transport
users today. We identified current and
emerging trends that could impact our
project, ensuring our solutions are futu-
re-proof. We explored existing mobility

hubs and innovative start-ups in the mo-
bility sector to draw inspiration from the
best in the field. Broadening our scope,
we conducted cross-industry research
to uncover innovative approaches from
other sectors. A compelling interview
with a mobility expert provided invalua-
ble insights. Additionally, we focused on
how to optimally integrate autonomous
vehicles into our vision, ensuring cut-
ting-edge solutions for the mobility hub
of the future.
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Commuting Is a Hassle:
A List of All Struggles

Everything begins with listening, especially in an innovation project. Improvement and renewal are impossi-
ble without first thoroughly listening to your target audience.

That's exactly what we did, extensively consulting with current public transport users. Unsurprisingly, they
had a long list of complaints they were eager to share. We categorized both the users and their complaints
into types and categories. We applied the same method to complaints regarding parcel shipping and recei-
ving.

Finally, we dedicated part of our brainstorming session to a ‘complaint wall,” transforming grievances into
potential solutions.

Types of Commuters

Workers:

Daily commutes to and from work, prioritizing punctuality,
comfort, and reliability, especially during peak hours.
Students:

Travel to educational institutions, seeking affordable and ac-
cessible transport with space for heavy bags and flexibility
around school hours.

Single Travellers:
Solo travel for various purposes, valuing convenience, safety,
privacy, and efficient routes, with varied travel schedules.

Travelling Families:

Family outings needing spacious seating, stroller accessibility,
family discounts, and child-friendly facilities, emphasizing sa-
fety.

Travelling Couples:

Couples using public transport for outings, preferring to sit
together, valuing affordability and convenience, and enjoying
shared experiences.

Elders:

Senior commutes for shopping, medical appointments, and so-
cial visits, requiring accessible, comfortable, and safe transport
with senior discounts.

People with Disabilities:

Mobility Impairments: Accessible vehicles with ramps, lifts, and
designated spaces.

Sensory Impairments: Audio announcements, Braille signage,
visual displays, and assistance dogs.

Cognitive Disabilities: Clear instructions, navigation assistance,
predictability, and quiet spaces.

Service Animals: Adequate space and non-restrictive policies
for service animals.
Holiday Travellers:

Seasonal travel needing ample luggage space, clear route in-
formation, flexible scheduling, comfortable seating, and scenic
routes for an enjoyable experience.



Types of Complaints

Punctuality:

Delays and irregular timetables causing
missed connections and late arrivals.
Prices:

High fares and limited discounts, making
transport less affordable.

Inclement Weather:

Lack of shelter and service disruptions
during harsh weather.

Lack of Personal Space:
Qvercrowding and inadequate seating,
leading to discomfort and lack of privacy.
Security Concerns:

Safety issues due to altercations, inade-
quate security measures, and insufficient
surveillance systems.

Lack of Accommodation for
People with Disabilities:

Inaccessible facilities and lack of support
for individuals with disabilities.

Lack of Information:

Insufficient signage, unclear instructions,
and outdated or malfunctioning infor-
mation systems.

Violence Amongst Passengers
and Drivers:

Safety concerns due to conflicts onboard
and inadequate security measures.

Routes Not Being Served:

Limited coverage, inefficient route plan-
ning, and early termination of services.

Routes Getting Cancelled:

Last-minute cancellations causing dis-
ruptions, with a lack of alternatives.

Systems Glitching:

Malfunctions in ticketing systems, pay-
ment terminals, and digital platforms.

Transfers Being Stressful:

Inefficient transfer points and lack of
synchronization between different trans-
port modes.

Scheduling Issues:

Overlapping schedules and inconvenient
timetables.

Trains Not Accommodating to
Users:
Uncomfortable  seating, inadequate

amenities, and lack of facilities for speci-
al requirements.

Limited Availability of Mobility
Options:

Not enough e-bikes, e-scooters, and

taxis, leading to inconvenience.



Complaints about Parcels

Delay in Delivery:

Long durations and missed deadlines.

Incorrect Addresses and Missed Deliveries:

Returned packages and failed attempts.

Package Theft:

Increased incidents and inadequate security measures.

Late Deliveries:

Unexpected delays and lack of real-time updates.

Damaged Goods:

Poor handling and inadequate packaging.

Lost Packages:

Tracking failures and mismanagement.

Customer Service Issues:

Unresponsive support and lack of resolution.

Inaccurate Tracking Information:

Discrepancies and outdated systems.

Delivery Instructions Not Followed:

Ignored special requests and improper drop-offs.

Additional Complaints from
Brainstorm Session

Accessibility for Bikes on Trains:

Inadequate storage spaces and restrictive policies.

Lack of Nearby E-Steps or E-Bikes:

Inconvenience due to unavailability.

Unhygienic Toilets:

Dirty and poorly maintained facilities.

Excessive Number of Apps Required:

Confusion due to multiple apps for different services.

ESteps and Bikes Obstructing Walking Spaces:

Obstructions and potential hazards for pedestrians.

Inconsistent Wi-Fi Connectivity:

Unreliable connections on trains and at stations.

Limited Seating Availability in Waiting Areas:

Insufficient seating during peak times.

Poor Air Quality on Platforms:

Inadequate ventilation causing discomfort.

Inadequate Customer Service:

Difficulties in getting timely assistance or responses to queries.



Putting Ourselves in the
Minds of Commuters

Based on the user profiles filtered from previous chapters, we created six personas. These personas provide
us with a clear picture of their specific needs and desires, giving us the necessary tools to optimize the flow
of transport and transit within the hub.



Emlly Harper, 32 years old

© Berlin, Germany

Marketing Manager at a Tech Startup

Emily Harper is a dynamic and energetic marketing manager working at a bustling tech
startup in Berlin. Living in a cosy apartment in the vibrant Kreuzberg district, Emily thrives
on the city’s eclectic culture and fast-paced lifestyle. Her days are typically filled with meet-
ings, brainstorming sessions, and tight deadlines, demanding a robust and reliable mode of
transportation.

Use of Public Transport

Emily relies heavily on public transport due to its convenience and eco-friendliness. She appreciates the variety of options availa-

ble at the mobility hub, allowing Me\ to choose the most efﬁuer

During t
for shar

Frustrations with Public Transport

Inconsistent Schedules: Emily often finds herself frustrated
with the ur w; e bus and tram schedules, leading to delays
and ‘7\55@@ connectons.

Overcrowding: During peak hours, the public transport can be-
come extremely crowded, making her commute uncomforta-
ble.

Cleanliness: The cleanliness of public transport is a recurring
issue, with litter and occasion L unpleasant odours affecting
her travel experience.

Limited Coverage: Some areas, particularly less central parts of
the city, have limited public transpor t i);,t\c 1S, making it difficult
for Enﬂ to reach friends or attend events in these locations.

route depending on the raffic and weather conditions.

y uses a combination of U-Bahn and S-Bahn to get to work, while weekends might see her opting
ikes or ete/t iC sC oums for leisurely rides around the city.

Wants and Needs from Public Transport

Reliability: A more consistent and oupu ndable schedule to en-
sure timely arrivals and departures.

Comfort: Less crowded and cleaner vehicles to enhance her
commuting experience

Extended Coverage: Better coverage across the city to facilitat
easy access to all areas

Real-Time Updates: Accurate real-time information on arrivals,
departures, and potential delays



Luca Romano, 28 years old

(© Milan, Italy

Graphic Designer at an Advertising Agency

Luca Romano is a talented graphic designer working at a well-known advertising agency in
Milan. He lives in a modern apartment in the lively Navigli district, known for its canals and
artistic vibe. Despite being wheelchair-bound due to a spinal cord injury from-@ car accident
five years ago, Luca leads an active and fulfilling life. His positive outloek and creative spirit
drive him to excel in his career and personal endeavours.

Use of Public Transport

Luca depends on public transport for his daily commute and social activities. The mobility hub is equipped with elevators, ramps,
and designated areas for wheelchair users, making it easier for him to navigate. On weekdays, he primarily uses the metro and
accessible buses to reach his workplace, while weekends are spent exploring the city’s cultural landmarks and meeting friends.

Frustrations with Public Transport

Limited Accessibility: Despite improvements, some stations
and venhicles still lack proper accessibility features, causing in-
convenience.

Elevator Malfunctions: Frequent breakdowns of elevators and
lifts can disrupt his commute and leave him stranded.

Inadequate Space: During peak hours, finding space in crowded
vehicles can be challenging, and designated wheelchair areas
are often occupied by other passengers

Inconsistent Assistance: The availability and quality of as-
sistance at stations can vary, leading to occasional difficulties
in boarding and alighting.

Wants and Needs from Public Transport

Comprehensive Accessibility: Ensuring all stations and vehicles
are fully accessible with functional elevators, ramps, and ade-
quate space.

Reliable Services: Consistent operation of accessibility features
and prompt maintenance of any malfunctions.

Training for Staff: Better training for transport staff to assist
passengers with disabilities more effectively.

Real-Time Updates: Accessible real-time information on service
status, including the availability of accessibility features.



Alex Morgan, 26 yee‘s old

(® Amsterdam, Netherlands

Freelance Writer and Cont‘\t Creator /,

Alex Morgan is a creative and introspemme._writer and content creator living in a
charming apartment in.the Jordaan neighboushood offAmsterdam. They manage a succes-
sful blog and work with various online publications, focusSimg on' mental health awareness
and lifestyle topics. Alex has been living with generalised anxietysdisorder (GAD), an invisible
disability that impacts their daily life and interactions.

Use of Public Transport

Alex relies on the city’'s efficient and advanced public transport system, including trams, buses, and metro, to attend meetings,
visit friends, and explore new areas for their writing. The futuristic mobility hub near their home provides seamless connectivity,
allowing them to switch between different modes of transport with ease and comfort.

Frustrations with Public Transport

Overcrowding: Busy and crowded public transport can trigger
Alex’s anxiety, making their commute stressful.

Noise Levels: High noise levels in public transport can be over-
whelming and exacerbate their anxiety symptoms.

Lack of Quiet Spaces: The absence of designated quiet zones
makes it difficult for Alex to find a calming environment during
travel

Inconsistent Information: Unreliable real-time updates can lead
to unexpected delays, increasing their anxiety about being late.

Wants and Needs from Public Transport

Less Crowding: Measures to reduce overcrowding, especially
during peak hours, to create a more comfortable travel environ-
ment.

Quieter Spaces: Designated quiet areas or compartments in
trams and trains where noise is minimized.

Accurate Information: Reliable real-time updates on transport
schedules and delays to help manage their anxiety.

Mental Health Awareness: Greater awareness and understan-
ding from transport staff about invisible disabilities and the
challenges they pose.



Joseph Okoye, 65 years old

(© Brussels, Belgium

Retired Teacher

Joseph Okoye is a 65-year-old retiree of African déseent living in a charming apartment
in the bustling Anderlecht district of BrusselssA retired\teacher with a passion for lifelong
learning, Joseph enjoys the vibrant culture-and history of. the city. His daily life is filled with
leisurely activities, including reading, attending cultural events, and his favorite pastime—
shopping. Joseph values independenee and mobility, relying heavily on the city’s current
public transport system to navigate ‘his‘éaily activities. -

Use of Public Transport

Joseph depends on the existing public transport system to reach various destinations throughout Brussels. He uses a combinati-
on of metro, buses, and trams to get to his favorite shopping areas, social gatherings, and cultural sites. The transport network is
central to his routine, but it presents certain challenges that affect his experience.

Frustrations with Public Transport

Accessibility Issues: While some stations and vehicles are
equipped with accessibility features, not all of them are, ma-
king it difficult for Joseph to navigate the system seamlessly.

Inconsistent Schedules: Joseph often encounters delays and
missed connections due to unreliable schedules, causing frus-
tration and inconvenience.

Overcrowding: During peak hours, the public transport can be-
come extremely crowded, making his commute uncomfortable
and stressful.

Cleanliness: The cleanliness of public transport is a recurring
issue, with litter and occasional unpleasant odors affecting his
travel experience.

Wants and Needs from Public Transport

Comprehensive Accessibility: Ensuring all stations and vehicles
are fully accessible with ramps, elevators, and priority seating.

Reliable Schedules: Consistent and dependable transport sche-
dules to maintain his independence and punctuality.

Comfortable Travel: Less crowded and well-maintained vehi-
cles to enhance comfort during his commutes.

Accurate Updates: Reliable real-time information on arrivals,
departures, and potential delays to keep him informed and at
ease.



Sophia Martin, 50 years old

(© London, United Kingdom

Mobility Hub Coordinator

of London. With over 20 years of experience in the transport sector, Sophia’is committed to
ensuring efficient and accessible public transportation for all. She lives in a quaint town-
house in the lively neighborhood of Camden, balancing her professional life with a range of
personal interests and hobbies.

Use of Public Transport

As a mobility hub coordinator, Sophia relies heavily on the public transport system to get to work and attend various meetings
across the city. She uses a combination of the Tube, buses, and sometimes overground trains to navigate her daily commute. Her
role involves constant interaction with the public transport system, making her acutely aware of its strengths and weaknesses.

Frustrations with Public Transport

Inconsistent Schedules: Delays and unexpected disruptions of-
ten interfere with her commute and work schedule.

Overcrowding: Peak hours are particularly challenging, with
overcrowded trains and buses making travel uncomfortable.

Accessibility Issues: Despite improvements, not all stations and
vehicles are fully accessible, creating barriers for those with
mobility issues.

Cleanliness: Maintaining cleanliness is a persistent issue, with
some areas and vehicles falling short of hygiene standards.

Wants and Needs from Public Transport

Reliability: A consistent and dependable schedule to ensure ti-
mely arrivals and departures.

Comfort: Less crowded and cleaner vehicles to enhance the
commuting experience.

Accessibility: Comprehensive accessibility features across the
entire network.

Real-Time Updates: Accurate and reliable real-time information
to manage her schedule effectively.



ParcelBox 3000, 2 month ola

© Parcelland

Just a Box

ParcelBox 3000 is a high-tech delivery package designed to ensure the safe and efficient
transport of goods in urban environments. This particular ParcelBox contains a bestselling
novel eagerly awaited by a reader in Berlin. Starting its journey at a major logistics hub,
ParcelBox 3000 navigates through the city’'s advanced mobility infrastructure to reach its
destination quickly and securely.

Use of Public Transport

ParcelBox 3000 starts at a logistics hub in Berlin, is manually sorted, and loaded onto a delivery vehicle. Delays occur due to out-
dated traffic management and lack of real-time integration. Upon arrival at the local delivery center near Emily Harper's home, the
package is placed in a locker. Emily retrieves it after receiving a notification, though the process can be inefficient. Improvements
in sorting, tracking, and traffic management could enhance the process.

Frustrations with Public Transport

Manual Sorting: Manual sorting at the logistics hub can lead to
errors and delays in processing packages.

Traffic Delays: Delivery vehicles often get stuck in traffic, cau-
sing delays in the delivery schedule.

Limited Tracking: Basic tracking methods provide limited visi-
bility into the package’s journey, leading to uncertainty for re-
cipients.

Inconsistent Notifications: Notifications about package status
are often delayed or inaccurate, causing confusion and frustra-
tion for recipients.

Overcrowded Delivery Centers: High volumes of parcels can
lead to overcrowded delivery centers, causing delays and lon-
ger wait times for package pickup.

Wants and Needs from Public Transport

Automated Sorting: Implementation of automated sorting sys-
tems to reduce errors and speed up the processing time at lo-
gistics hubs.

Traffic Management: Improved traffic management solutions
to minimize delays and ensure timely deliveries.

Advanced Tracking: Enhanced tracking technologies that pro-
vide real-time updates and greater visibility into the package’'s

journey.

Reliable Notifications: More accurate and timely notifications
to keep recipients informed about their package status.

Efficient Delivery Centers: Streamlined operations at delivery
centers to handle high volumes efficiently and reduce wait
times for recipients.



Creating a Future-Proof

Concept by Integrating Trends

When we look at the past and the pre-
sent, we can analyze patterns and prac-
tices to predict the future. This is what
we call ‘trends’. In a way we're predicting
what the next big thing of tomorrow will
be. What style of clothing will we like?
How many people will be present online?

How will people transport themselves?
In trends we can find unique elements
to integrate in a futuristic concept. The-
se trends will help the concept be futu-
re-proof, so people will more likely like
and use the concept, than if trends were
not included.

A Look into the Future of Transit & Travel

Building a futureproof mobility hub involves integrating key trends to meet evolving traveler needs. By
transforming charging stations into engaging destinations, supporting tech-free travel experiences, invol-
ving consumers in the design process, providing high-speed transport options, and prioritizing eco-friendly
practices, we can create dynamic, efficient, and sustainable mobility hubs. These elements ensure the mo-
bility hub of the future is adaptable, environmentally responsible, and aligned with modern lifestyles.

01.

Supercharging Destinations

Ev charging stations transform a chore into an entertainment opportunity

Inspiration from: Mobility industry

Concept: Petrol stations used to be social hubs where people met, refueled, and sometimes even
dined with friends. Today, refueling is a quick, mundane task. However, with electric cars that require
longer charging times, charging stations can once again become vibrant destinations. Imagine a
place where you can socialize, relax, and enjoy activities while your vehicle charges.

Quick takeaway: Ensure the mobility hub of the future is not just a stopover, but a destination where
people can gather and enjoy unique experiences.
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02. Analog Travel

Intentional travel is gaining popularity as people ditch smart tech on vacation

* Inspiration from: Digital detoxing

* Concept: People are increasingly leaving their phones behind to escape the constant digital noise.
Instead of being absorbed in screens, travelers are rediscovering the joy of real-world interactions
and experiences. The journey itself becomes a meaningful part of the trip, enjoyed without digital
distractions.

*  Quick takeaway: Design the mobility hub of the future to cater to mobile detoxers, providing ample
information and experiences that don't rely on smartphones.

03. Co-Creative Futures

Brands are giving consumers creative control over their products

* Inspiration from: Marketing & branding

* Concept: The idea that “we do better when we do it ourselves” is increasingly relevant. Consumers
want to contribute more than just money; they seek to be part of the creation process. Involving
them in the development of products and services fosters loyalty and innovation. Co-creation with
consumers is essential for the future.

*  Quick takeaway: Develop the mobility hub of the future collaboratively with travelers, allowing them
to participate in key decisions and personalize their experiences.

Chapter O1: The Making of SHIFT - Research



04. Our Speed Need

High-speed rail and transport are on the rise

* Inspiration from: Travel, mobility

* Concept: The world is always in motion, and so are its people. The demand for quick and efficient
travel to new cities and countries is growing. Modern infrastructure is evolving to meet this need,
with high-speed trains becoming the new standard for travel.

* Quick takeaway: Offer a variety of fast and efficient transport options within the mobility hub of the
future to meet the needs of speed-conscious travelers.

05. Eco-Responsible Travel

Travelers are becoming more aware of their CO2 footprint

* Inspiration from: Travel, mobility

* Concept: Decades ago, carbon footprints were not a major concern. Today, however, environmental
consciousness is a significant factor for travelers. People are increasingly choosing eco-friendly tra-
vel options to reduce their impact on the planet.

*  Quick takeaway: Design the mobility hub of the future to be environmentally friendly, aiming for CO2
neutrality or even a negative carbon footprint.



Inspiring Innovation in the
Mobility Hub of the Future

Startups create innovation. They are small companies with limited budgets, but big
dreams. These companies need to break through boundaries set by their limited re-
sources. It makes them think in different ways, creating innovative ideas. These ideas
can inspire us when creating a futuristic concept, or we can even just integrate one of
the startups’ solutions entirely.

Startups Constructing the
Future of Transit

Innovative startups are redefining urban
mobility and inspiring future mobility
hubs. Kiwee Mobility offers zero-emis-
sion, space-saving electric car-sharing,
while Zipline uses autonomous drones
for swift last-mile deliveries. De Park op-
timizes urban space with underground
automated parking systems, and NIO
Power Swap's battery swapping techno-
logy reduces EV charging times. OTIV's

autonomous rail technology enhances
rail safety and efficiency. Together, these
startups envision mobility hubs that are
efficient, sustainable, and user-centric,
inspiring us to create smarter and gree-
ner urban spaces.

01. Kiwee Mobility

Zero-emission, space-saving, 2-person cars for city roaming

Concept:

Kiwee Mobility offers an eco-friendly
car-sharing service with electric vehi-
cles. Their innovative “car train” system
efficiently connects and charges these
vehicles, each accommodating up to two
passengers.

User experience:

Kiwee's service could seamlessly integrate into a mobility hub,
utilizing their advanced connecting and charging systems for
efficient vehicle redistribution and on-demand availability. This
enhances sustainable urban mobility and reduces the need for
private car ownership.

o>

Visit their website


https://www.kiweemobility.com/

02. Zipline

Last-mile drone delivery for parcels

Concept:

Zipline uses autonomous drones to deliver parcels, providing
quick and efficient logistics solutions for cities and suburbs.

User experience:

Zipline's drones could be integrated into the mobility hub for
swift parcel delivery. With rooftop charging stations, the drones
would maintain high efficiency and reliability, offering a cut-
ting-edge urban logistics solution and significantly reducing
delivery times and road congestion.

—— Visit their website

03. De Park

Underground efficient and automated parking

Concept:

De Park designs advanced underground parking systems that
optimize space and improve efficiency, addressing urban par-
king challenges.

User experience:

De Park’'s underground parking systems could revolutionize
parking at the mobility hub, providing ample space and easing
the stress of finding parking in the city. This innovation would
encourage more people to use the hub, reduce traffic conge-
stion, and enhance urban mobility.

——= Visit their website


https://www.flyzipline.com/
https://de-park.com/en/

04. NIO Power Swap

Battery swapping stations for EVs

Concept:

NIO Power Swap offers a battery swapping service for electric
vehicles, allowing drivers to quickly exchange depleted batte-
ries for fully charged ones, eliminating long charging times.

User experience:

NIO's battery swapping stations can be a core feature of a fu-
turistic mobility hub, providing EV users with a rapid and con-
venient way to recharge. This promotes the adoption of electric
vehicles by minimizing downtime and enhancing convenience,
while also saving space as cars are not parked for extended
charging periods.

—— Visit their website

05. OTIV

Autonomous driving in railway industries

Concept:

OTIV develops autonomous driving technologies for rail sys-
tems, enhancing safety and efficiency in railway transportation.

User experience:

OTIV's autonomous rail technology can create a more efficient
and reliable public transit system within the mobility hub. This
integration improves safety, reduces operational costs, and
provides a seamless travel experience, with virtually connected
trains enhancing overall efficiency.

—— Visit their website


https://www.nio.com/nio-power?&noredirect=
https://www.otiv.ai/

O1.
Looking Across Industries to :

Stimulate Fresh Idea Generation :

Cross-industry research is essential for  problem-solving. Companies engaging
driving innovation and inspiring new so-  in cross-industry research are more li-
lutions to complex challenges. By col- kely to innovate and achieve significant
laborating across different sectors, we  breakthroughs compared to those ope-
leverage diverse perspectives and exper-  rating in isolation.

tise, fostering a fertile ground for creative

Autonomous Delivery Robots and Drones

Innovation / Problem solving: Real-time tracking and delivery of parcels within minutes.
Inspiration from: Retail and E-commerce, Healthcare, Agriculture

Concept: Implement autonomous robots and drones for last-mile delivery of parcels and medical
supplies within the mobility hub. These can navigate through dedicated pathways and air routes,
ensuring swift and contactless delivery.

User experience: Imagine arriving at the hub and needing to send a parcel across town. You can
place the parcel in a designated robot or drone station. The autonomous robot navigates through
the hub’s corridors, avoiding obstacles, and reaches its destination within minutes. Drones handle
urgent deliveries, flying directly to specified locations, ensuring quick and contactless service.

02. Al-Powered Predictive Maintenance

*  Innovation / Problem solving: Near-zero downtime and seamless operations of all transportation

A Cross-Industry Investigation: modes.

HOW DO They Utilize Innovation? * Inspiration from: Aviation, Energy

Based on the extensive research across various industries, here
are some concrete and creative ideas that can be incorporated
into the SHIFT Mobility Hub to make it a futuristic and innova-
tive solution.

*  Concept: Use Al and machine learning for predictive maintenance of all transportation modes within

the hub. This ensures minimal downtime and maximizes efficiency by predicting and addressing
issues before they occur.

User experience: A commuter bus within the hub is fitted with sensors that send real-time data to
the central Al system. The Al detects early signs of brake wear and schedules maintenance during
off-peak hours, preventing any service disruptions.
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03. Smart Interactive Signage

and Wayfinding

Innovation / Problem solving: Personalized and immer-
sive navigation experience for all passengers.

Inspiration from: Hospitality, Smart Cities

Concept: Implement interactive digital kiosks and
AR-based wayfinding systems to help passengers na-
vigate the hub effortlessly. These systems can provide
real-time updates, personalized route guidance, and in-
formation on nearby services.

User experience: Upon entering the hub, you approach
a digital kiosk that recognizes your face and greets you.
You input your destination, and the kiosk provides an
optimal route. As you walk, AR glasses or a smartpho-
ne app overlays arrows and information in your field of
vision, guiding you through the hub and highlighting
points of interest like cafes or restrooms along the way.

04. Sustainable Design and Re-

newable Energy Integration

Innovation / Problem solving: A self-sustaining, green
energy-powered mobility hub.

Inspiration from: Energy, Smart Cities

Concept: Design the hub with sustainable materials
and integrate renewable energy sources like solar pa-
nels and wind turbines. Use energy-efficient lighting
and HVAC systems to minimize environmental impact.

User experience: The roof of the hub is covered with so-
lar panels that generate electricity, powering the buil-
ding and charging electric vehicles. Inside, energy-effi-
cient lighting and HVAC systems ensure a comfortable
environment with minimal environmental impact. Pas-
sengers can see real-time energy usage and savings
displayed on screens throughout the hub, promoting
awareness and engagement in sustainability efforts.
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05.

06.

Biometric and Facial Recognition Systems

Innovation / Problem solving: Enhanced security and streamlined passenger experience.
Inspiration from: Aviation, Event Management

Concept: Utilize biometric systems for secure and quick access to various transportation modes
within the hub. Passengers can use facial recognition for ticketing, check-ins, and boarding.

User experience: A commuter enters the hub and approaches a facial recognition turnstile. The
system instantly verifies their identity and access permissions, allowing them to board a high-speed
train or autonomous shuttle without the need for physical tickets. This streamlines the boarding
process and enhances security by preventing unauthorized access.

Integrated Mobility-as-a-Service (MaaS) Platform

Innovation / Problem solving: Seamless end-to-end journey planning and payment integration.
Inspiration from: Smart Cities, Retail

Concept: Develop a comprehensive MaaS platform that integrates all transportation modes, allo-
wing users to plan, book, and pay for their entire journey through a single app. Include options for
ride-sharing, bike rentals, and autonomous shuttles.

User experience: Using the MaaS app, a traveler plans a trip from the suburbs to the city center. The
app suggests a route that includes an e-scooter to the hub, an autonomous shuttle within the hub,
and a high-speed train to the city. The traveler books and pays for the entire journey in one transac-
tion. The app provides real-time updates and alternative routes in case of delays.

07.

08.

Augmented Reality (AR) Experiences

Innovation / Problem solving: Engaging and informative AR experiences that enrich the passenger

journey.
Inspiration from: Hospitality, Education

Concept: Provide AR experiences for passengers, including virtual tours of the hub, historical in-
sights about the city, and interactive entertainment options while they wait.

User experience: While waiting for a connection, passengers use AR glasses or their smartphones
to explore a virtual tour of the city’s history, view 3D models of future urban developments, or play
interactive games. This keeps passengers engaged and entertained, making their wait time more
enjoyable.

Real-Time Data Analytics and Dashboard

Innovation / Problem solving: Data-driven insights leading to optimized operations and enhanced
user experience..

Inspiration from: Retail, Healthcare, Energy

Concept: Implement a central data analytics dashboard that monitors and analyzes real-time data
from all transportation modes and hub facilities. This helps in optimizing traffic flow, resource allo-
cation, and improving passenger services.

User experience: Hub operators use the dashboard to monitor passenger flow, vehicle status, and
energy consumption. When data shows increased congestion at a specific time, operators adjust
schedules and open additional service lines to alleviate/avoid crowding. Passengers benefit from
reduced wait times and smoother transit experiences due to these data-driven adjustments.



09. Community and Stakeholder Engagement Platforms

Innovation / Problem solving: Inclusive and participatory approach to hub development and management.
Inspiration from: Event Management, Education

Concept: Create platforms for community and stakeholder engagement, allowing users to provide feedback, participate in
planning, and stay informed about developments in the maobility hub.

User experience: Residents and businesses near the hub use an online platform to share their opinions on new develop-
ments and improvements. They participate in virtual town halls and surveys, influencing decisions on facilities and servi-
ces. This inclusive approach ensures the hub meets the needs of its users and fosters a sense of community ownership.

10. Hyperloop and High-Speed Transport Integration

Innovation / Problem solving: Revolutionary travel speeds and connectivity.
Inspiration from: Ambitious and Futuristic Concepts

Concept: Explore the integration of hyperloop systems for ultra-fast intercity travel. This can be a part of the ambitious and
futuristic scenario, showcasing cutting-edge transport technology.

User experience: A business traveler books a hyperloop ticket through the MaaS app for a meeting in a neighboring city.
They arrive at the hub, pass through biometric security, and board the hyperloop pod. The pod travels at near supersonic
speeds, reducing a two-hour journey to 20 minutes. This integration revolutionizes travel, offering unprecedented speed
and convenience.



Understanding Mobility Hubs:
Best Practices & Status Quo

Beyond Connectivity: Enhancing the
Transit Experience

Mobility Hubs do more than connect various transit options. They enrich the transit
experience with elements such as bus shelters, information displays, and parklets.

These hubs are crucial for a well-functioning transit system, empowering people with oG . .
the information and connections needed to move around freely. A MOblllty HUb IS d plGCG Where d/fferent mOdeS Of
transportation—such as buses, subways, and bikeshare—

are seamlessly connected, making transfers between them
easy and convenient.




Types & Sizes
of Mobility Hubs

Mobility hubs are versatile urban soluti-
ons designed to streamline transportati-
on by integrating various transit modes,
making travel more efficient and con-
venient. These hubs come in different si-
zes, each tailored to specific community
needs and locations, ensuring that the
right type of hub is available where it is
most beneficial.

Corner
Hub

Size

Small

Location

Near residential areas

Purpose

Facilitates first/last hops

Features

Limited transportation modes, parking and bike
storage, etc.

Center
Hub

Size

Medium

Location

Residential and commercial districts

Purpose

Connects corner and gateway hubs

Features

Versatile mobility options, rideshare points, fare
vending, neighborhood maps, etc.

Size increase

Gateway
Hub

Size
Large

Location

In the center of a large cities

Purpose

Connecting all kinds of hubs

Features

Extensive mobility options, extra amenities, WiFi,
vehicle repair stations, etc.
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Best Practices for
Existing Mobility
Hubs

Mobility hubs are designed to enhance
the accessibility, safety, and comfort of
urban transit, catering to a wide range
of needs and improving the overall tra-
vel experience. Ensuring that these hubs
are accessible and user-friendly for eve-
ryone, including those with disabilities, is
paramount. These are the present best
practices for mobility hubs:

*

*

Accessibility covering both disabilitie access and access to mobility

Disability Access: Wheelchair accessibility, level boarding for buses,
ramps, tactile paving, and audible signals.

Other items like multilingual fare vending machines help riders pay fares
at the mobility hub and accept multiple payment options (QR codes, con-
tact less, cash, ..) .

Safety and Comfort - incorporating placemaking, lighting, and more

Shelters: Provide protection from weather and traffic.

Lighting: Enhances safety and deters anti-social behavior. Proper lighting
reduces road accidents.

Pedestrian crossings — positive contrast creates a sense of safety, deters
anti-social activity and increases satisfaction with transit.

HVAC (Heating, Ventilation, and Air Conditioning) systems offer several po-
sitive effects in public areas

Parklets and Public Art: Create engaging spaces for riders.

Flow Control: Design strategies to manage pedestrian traffic and ensure
smooth movement. Identifying when and where railway congestion oc-
curs is useful for both transportation operators and the passengers who
use their services.

Drinking Water: Accessible water fountains for hydration.

Natural Light and Green Spaces: Create an inviting and relaxing atmosp-
here.

Charging Points For phones
Parcel Pick-Up Points: Convenient for riders to collect packages.

Smart Elevators and Escalators: Enhance accessibility.

*

*

Information and Wayfinding

Countdown Clocks: Provide real-time arrival infor-
mation.

Wayfinding Signs: Direct people to nearby destina-
tions.

Real-Time Information Kiosks: Help riders find and
compare transit options.

Dedicated Drop-Off Areas: For shared mobility and
taxis.

Automatic Notifications: Inform travelers about ex-
piring tickets or low credit balances.

Micro-Mobility

Bikeshare Stations: Rent and return bicycles within
a network.

Bike Racks and Cages
Electric Bike/Scooter Charging Stations

Bicycle Repair Stations; Provide tools for basic re-
pairs.

E-scooters
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Challenges and Solutions for
Autonomous Vehicle Navigation
in the Mobility Hub of the Future

Challenges for Autonomous Vehicle Navigation

O1.

Unpredictable Human
Behavior

AVs must handle a range of unpredictable human beha-
viors, including those of toddlers, reckless drivers, and
other road users, as well as unexpected obstacles like
fallen trees and construction zones.

Possible Solution: Dedicated lanes for AVs within the
mobility hub can mitigate some of these risks by pro-
viding a controlled environment for autonomous ope-
ration. The impact of dedicated lanes outside depends
on the market penetration rate (MPR) of AVs. Studies
indicate that a dedicated lane becomes significantly
beneficial only when the MPR exceeds 50%.

Innovative Solution: To cope with the challenge of
unpredictable human behavior, Mun et al. proposed
a methodology based on using people in the robot’s
surroundings as indicators of potential obstacles. For
example, if a driver brakes sharply, it can be inferred
that a pedestrian may have run out onto the road in
front of that driver. The model predicts occluded ob-
jects’ locations using observed social behaviours and
a variational autoencoder. This approach enhances the
AV's ability to navigate safely by leveraging social cues
from human behavior.

02. Legal Responsibility and

Insurance Liability

Regulation is needed to define the legal framework for
accidents involving AVs. The responsibility could shift
from drivers to manufacturers or operators, depending
on the circumstances.

Create regulations: The advent of autonomous vehi-
cles brings forth complex questions regarding legal
responsibility and insurance liability. In the event of an
accident involving an AV, the determination of fault may
shift from individual drivers to manufacturers or service
providers, necessitating a new regulatory framework.
Insurance policies will also need to adapt, potentially
focusing more on product liability and less on indivi-
dual driver error. This shift requires robust legislation
to ensure clear guidelines and protection for all parties
involved.
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03. Weather Conditions

*

Adverse weather such as rain, fog, snow, and lighting
interference can significantly impact the sensors and
perception systems of AVs.

Sensor Fusion: Combining data from multiple sensors
(LiIDAR, radar, cameras, ultrasonic sensors, GNSS/INS) to
enhance perception capabilities.

Perception Enhancement Algorithms: Technigues such
as de-raining algorithms can improve sensor perfor-
mance in adverse weather.

04. Ethical Dilemmas

Programming AVs to handle emergencies and make
ethical decisions during unavoidable accidents is a sig-
nificant challenge.

Ethics: Autonomous vehicles must be programmed
to handle ethical dilemmas, particularly in situations
involving unavoidable accidents. These decisions, of-
ten referred to as the ‘trolley problem’ in ethics, invol-
ve choosing the lesser of two evils, such as deciding
whether to harm pedestrians or passengers in a critical
situation. Developing a universally accepted framework
for these decisions is crucial, requiring collaboration
between ethicists, engineers, and policymakers to en-
sure that AVs operate in a manner that aligns with so-
cietal values.
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Communication Types for
Autonomous Vehicles

To facilitate smooth operation within the mobility hub, AVs will rely on
various communication technologies:

*  Vehicle to Infrastructure (V21): Communication between vehicles and road
infrastructure such as traffic lights and sensors.

*  Vehicle to Vehicle (V2V): Communication between vehicles to share informa-
tion about their movements and intentions.

*  Vehicle to Everything (V2X): A comprehensive communication system that
includes V2I and V2V, as well as interactions with pedestrians’ smartphones,
loT devices, and cameras.

V2i

V2V

V2X
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Integration of Autonomous Vehicles

The integration of autonomous vehicles
(AVs) into urban transit systems presents
a unique set of challenges and opportu-
nities. AVs have the potential to signifi-
cantly impact urban mobility if introdu-
ced correctly. By carefully managing the
introduction of AVs, cities can enhance
their transit systems without undermi-
ning existing high-capacity transport
networks.

Fleet Integration: AVs should be introduced in fleets of
driverless, shared autonomous vehicles to reinforce an
efficient, high-capacity public transport network.

Supporting Role: Walking, cycling, and shared AV fleets
are ideal for providing door-to-door transport or acting
as feeders to major transit hubs. However, they should
not be seen as substitutes for traditional public trans-
port due to their limited capacity in densely populated
urban areas.
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Case Study:

Autonomous Shuttles in Sion

In a pioneering project, researchers at EPFL, in collaboration with the startup BestMile
and PostBus, are integrating autonomous shuttles into the public transport system
of Sion, Switzerland. This initiative marks the first time in Switzerland that driverless
shuttles could operate in a city center, carrying up to nine passengers.

Project Goals

The project aims to expand public trans-
port services, particularly in outlying
areas, by introducing flexible, on-de-
mand driverless shuttles. These shuttles
are designed to provide cost-effective,
last-kilometer (or last mile) connections
to areas with better transport links.

System Development

EPFL researchers and BestMile are de-
veloping a fleet-management system to
ensure the shuttles operate safely and
efficiently. This includes real-time ma-
nagement of on-demand services, route
flexibility, and passenger needs.

Testing Phase

Initial tests will be conducted on a clo-
sed site, with plans to run two electric
shuttles on public roads in Sion. These
tests will evaluate the shuttles’ ability to
navigate public roads, communicate with
other vehicles, and adhere to traffic re-
gulations.

Future Integration

The project will assess the viability of
using autonomous shuttles in public
zones and their effectiveness in serving
isolated areas. Successful integration
could pave the way for broader adoption
of AVs in urban transport systems.

Jpostauto.ch
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Creating the Ideal Sustainable
Transit Hub of the Future:

An Interview with Industry
Expert Gregory Falisse

*

*

Gregory Falisse

Over 22 years of experience in mobility

Degrees in Communication and Management

10 years at the Mobility Unit of the Walloon Union of
Enterprises

5 years at Traject consultancy firm
Mobility Manager at Delhaize (2017)
Mobility Expert at UCLouvain (2019-present)

Career transitioned from corporate mobility solutions
to urban planning and development

What are the most common
mobility challenges compa-
nies or cities face today?

| think the most pressing issue is space
management. We often find ourselves in
a battle for space on the streets. We need
room for pedestrians, cyclists, rubbish
collection, bus stops, and other needs.
The challenge is fitting all these requi-
rements into the limited space available.
Another significant challenge is encou-
raging people to try different modes
of transportation. Many people stick to
their routines, like driving a car, without
considering other options. To overcome
this, we need to create opportunities for
people to test different modes, making it
a habit to think about the most efficient
way to commute.

What solutions do you see for
these challenges, especially
for space management?

Shared mobility is one viable solution.
Reducing the number of private cars and
bikes can help alleviate parking issues.
We can also create more space for par-
king underneath buildings. Active modes
of transportation, like biking or walking,
are essential. Many people take short bus
or tram rides when they could easily walk
or use a scooter or bike. For a mobility

hub, it's crucial to determine whether it
serves daily commuters or tourists, as
the approach for these two groups dif-
fers. The concept of mobility as a service
(MaaS) can also play a role by integrating
planning, booking, and payment systems
into a single platform.

In your experience, what are
the biggest obstacles in in-
tegrating different modes of
transport within a mobility
hub?

One major obstacle is the complexity of
ticketing and the plethora of apps nee-
ded. Every week, new apps emerge while
others disappear, making it hard to keep
up. A unified system where you can use
one subscription for all modes of trans-
port would be ideal. Forinstance, a single
app could manage bookings and pay-
ments for various transportation modes,
making the process seamless for users.

How can cities or companies
better support the integration
of autonomous vehicles and
micro mobility?

Regulation and thoughtful design are
key. For example, Brussels has regula-

ted spaces for scooters and shared bi-
kes, which helps manage their use and

placement. Autonomous vehicles are
more challenging due to our current in-
frastructure and high population density.
We are not quite ready for widespread
adoption of autonomous vehicles in ci-
ties, although they may be feasible on
motorways or specific routes sooner. The
technology needs to improve to handle
the complexities of urban environments.

How can mobility hubs be de-
signed to enhance commuter
experience?

One key aspect is placing mobility hubs
in densely populated areas where people
work, live, shop, and eat. Good connecti-
ons with public transportation are essen-
tial. People need to be able to transition
smoothly from one mode of transport to
another, with services that support the-
se transitions, such as bike repair shops
or secure parking facilities. The design
should also consider accessibility for
people with disabilities, as making a hub
accessible for all will inherently make it
more user-friendly for everyone.
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What are some effective ways
to use technology to improve
mobility services?

While less technology might be better
for the actual movement of people, cer-
tain technological advancements can
enhance accessibility. For instance, con-
nected locks on bikes and cars allow for
easy sharing and security. Programs that
enable car sharing or ride-sharing with
smart locks and subscriptions can redu-
ce the number of private vehicles parked
on the streets. Additionally, integrating
these technologies into one cohesive
system where users can book and pay
for multiple modes of transport through
a single app would streamline the user
experience.

How do you envision the mo-
bility hub of the future?

It's difficult to have a clear vision, but a
successful mobility hub should provi-
de users with the most efficient travel
options, whether it's a bike, train, car, or
scooter. The hub should organise trips in
a way that minimises stress, even when
changing modes of transport. Al could
play a role in optimising these travel
plans based on individual preferences
for efficiency, cost, and environmental
impact.

What role will sustainability
play in the future of urban
mobility?

Sustainability will be crucial. Improving
air quality and reducing traffic conge-
stion are necessary to make cities more
livable. Long-term goals for sustainable
mobility should be supported consis-
tently, regardless of political changes.
Cities like Amsterdam and Copenhagen
have shown that with a clear, long-term
vision, significant improvements can be
made over time.

How can different stakehol-
ders effectively collaborate on
mobility projects?

Collaboration requires a shared goal,
such as making the city more livable.
Stakeholders, including governments,
companies, and citizens, must agree on
this target and work together towards
it. It's essential to consider the needs of
all groups, from the wealthy to the poor,
and ensure that measures are inclusive
and equitable. Consistent communica-
tion and explanation of the benefits of
mobility projects can help gain public
support and smooth implementation.

What are the key performance
indicators (KPIs) to measure
the success of a mobility hub?

Key KPIs include the number of users, the
amount of CO2 saved by using alterna-
tive modes of transport, and the reduc-
tion in car usage. Financial savings for
individuals who switch to shared mobi-
lity should also be highlighted, as many
people underestimate the total cost of
owning a car. Additionally, metrics sho-
wing how many private cars are replaced
by shared vehicles can be compelling for
policymakers.

How can we nudge people to
switch from one transportati-
on mode to another?

Incentives like free trials, gamification,
and personalised travel advice can en-
courage people to try new modes of
transport. Programs that lend bikes or
other vehicles for a period can also be
effective. Making the process of trying
and using alternative transportation as
easy and attractive as possible will help
people overcome their habits and make
more sustainable choices.

When would you personally
use a mobility hub?

For me, the proximity and ease of use
are crucial. The process should be sim-
ple, without the need for extensive sub-
scriptions or training. ldeally, | could
find a mode of transport at the corner
of my street, book it easily, and use it
without hassle. For example, a system
like Cambio’s, but more streamlined and
user-friendly, would be ideal.

How do you envision a day
using a mobility hub?

| would start by taking the train to a cen-
tral station, then use a bike or scooter to
reach my destination within the city. The
key is having the flexibility to leave the
bike or scooter at another hub, making
the return journey just as easy. The entire
process should be simple and intuitive,
ensuring a seamless transition between
different modes of transport.

What role does privacy play in
public transport?

Privacy can be important for some peo-
ple, and offering options like private spa-
ces or bubbles within public transport
could make it more appealing. Providing
facilities that allow passengers to work,
make phone calls, or relax comfortably
could enhance the overall experience
and make public transport more compe-
titive with private car use.

How can we maintain the
political and public support
needed for long-term mobility
projects?

Consistent goals and clear communica-
tion are vital. Even with changes in poli-
tical leadership, maintaining a long-term
vision for urban mobility ensures that
projects continue to progress. Engaging
the public by highlighting the benefits,
such as improved air quality and reduced
congestion, can help garner support.
Successful examples from other cities
can also provide inspiration and justifica-
tion for ongoing efforts.

We need to create opportu-
nities for people to test diffe-
rent modes, making it a ha-
bit to think about the most
efficient way to commute.
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CREATION

After completing the input phase, the
ideation or creative phase kicks off in
every innovation project. This is where
creativity takes center stage as we initi-
ally pursue the wildest and most origi-
nal ideas, eventually selecting the most
promising ones and transforming them
into robust concepts. We approached
this phase in three distinct and sequenti-
al steps: defining key criteria, generating
ideas through a brainstorming session,
and creating an overarching concept.

Defining Eight Criteria

The input phase provided us with an
overwhelming abundance of fascina-
ting data. It's often challenging to see
the forest for the trees and establish a
clear structure and hierarchy. Therefore,
we decided to define a specific set of cri-
teria that our future mobility hub should
meet. Ultimately, we identified eight cru-

cial criteria under which all our research
findings could be categorized.

Brainstorming Session

A professionally organized and facilitated
brainstorming session often results in a
flood of ideas. We dedicated ample time
and care to this process, and the outco-
me did not disappoint. For half a day, a
group of around ten individuals genera-
ted the most original and creative ideas,
and we had a great deal of fun in the pro-
cess.

Concept Creation

Based on the previous steps, our team
set to work on developing a strong and
fitting concept. This concept would ser-
ve as the visual and structural framework
for the architecture of our future mobility
hub.
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The 8 Criteria for Creating
a Successful Mobility Hub
of the Future

Creating a mobility hub of the future demands a holistic approach that addresses a range of essential criteria
to ensure it meets the diverse needs of users and promotes sustainability, safety, and innovation. The following
eight core categories have been identified by us as the foundation for designing an efficient, user-friendly, and
forward-thinking transportation center. These categories encompass accessibility and inclusivity, safety and
security, comfort and convenience, efficiency and operational reliability, sustainability and eco-friendliness,
technological integration and innovation, versatility and flexibility, and user engagement and responsiveness.
Each category is meticulously defined to provide a comprehensive blueprint for developing a mobility hub that
not only addresses current demands but also adapts to future advancements and evolving user needs.

Accessibility &
Inclusivity

Sustainability &
Eco-Friendliness

Safety &
Security

Technological
Integration & Innovation

Comfort &
Convenience

Versatility &
Flexibility

User Engagement &
Responsiveness

ne Making of SHIFT - CREATION
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Accessibility &
Inclusivity

Designing all aspects of the hub to be accessible and user-friendly for people of all ages, abilities,
and financial backgrounds, ensuring seamless and equitable access for everyone.

*  Universal Design: Ensure all areas are accessible to people with disabilities, including ramps, elevators, and ac-
cessible ticket counters.

*  Affordable Access: Implement fare structures that are financially accessible to all.
* Language and Communication: Multilingual signage and staff, real-time info kiosks, and automatic notifications.

*  Special Needs: Features for elderly people, families with children, and those with specific mobility needs.

Safety &
Security

Prioritizing the physical and health safety of all users through advanced surveillance, emergency
systems, and well-lit, secure environments.

*  Physical Safety: Surveillance cameras, emergency response systems, and well-lit areas.

*  Health Safety: Sanitization stations, clean facilities, and medical assistance points.

*  Crowd Control: Measures to prevent overcrowding and ensure safe transit during peak times.

Comfort &
Convenience

Providing a comfortable and convenient experience with amenities like clean facilities, optimal
environmental controls, and family-friendly spaces.
*  Amenities: Clean and accessible toilets, drinking water stations, comfortable seating, and quiet rooms.
*  Environmental Comfort: Optimal HVAC systems, lighting, and shelter from weather.
* Technology Access: Charging points, Wi-Fi, and real-time information systems.

*  Family-Friendly: Play areas for children and spaces designed for families.

Ensuring the hub operates smoothly and reliably with integrated systems for real-time information,
optimized passenger flow, and seamless ticketing and scheduling.

* Integrated Systems: Seamless ticketing and scheduling across multiple modes of transport.

* Real-Time Information: Digital displays, countdown clocks, and wayfinding signs.

*  Optimized Flow: Efficient crowd management, designated pathways, and smart door systems.
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Sustainability &
Eco-Friendliness

Incorporating sustainable practices and renewable energy sources to minimize the environmental
impact and promote long-term ecological health.

*  Green Building: Use of sustainable materials and energy-efficient designs.
* Renewable Energy: Integration of solar panels, wind turbines, and other renewable energy sources.
*  Waste Management: Comprehensive recycling and waste reduction programs.

*  Carbon Neutrality: Strategies to achieve or exceed carbon neutrality.

Technological Integration &
Innovation

Leveraging cutting-edge technologies like Al, loT, and autonomous systems to enhance the
functionality and user experience of the mobility hub.

*  Aland loT: Predictive maintenance systems, smart infrastructure, and Al-driven traffic management.

*  Autonomous Solutions: Implementation of autonomous vehicles, drones, and robotics for transport & delivery.

* Interactive Technology: Augmented reality for navigation and information, smart kiosks, and mobile apps.

Versatility &
Flexibility

Designing spaces and services to be adaptable and scalable, accommodating various
transportation modes and future developments.

*  Multi-Modal Options: Bike-sharing stations, electric scooter charging, and AV shuttle services.
* Adaptable Spaces: Areas that can be repurposed for different uses as needed.

*  Scalability: Design that allows for future expansion and integration of new technologies.

User Engagement &
Responsiveness

Actively engaging with users through feedback systems, customer service, and adaptive services to
continuously improve the hub based on user needs and preferences.

* Feedback Mechanisms: Suggestion boxes, online forms, and active social media channels.

*  Customer Service: On-site representatives and help desks.

*  Adaptive Services: Regular updates and improvements based on user feedback and travel patterns.
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Getting
Inspired by
Creatives:
A Fertile
Brainstorm

The brainstorming session for the
SHIFT project was designed to ge-
nerate a wide array of ideas and
draw inspiration from diverse per-
spectives. Our objective was to del-
ve into the frustrations people face
with current mobility systems and
explore innovative solutions for the
mobility hub of the future. The ses-
sion included ten participants from
various backgrounds, including de-
signers, engineers, and linguists,
ensuring a rich mix of viewpoints
and expertise.

Structured into several dynamic
activities, the session aimed to cre-
ate a collaborative environment
where participants could freely ex-
press their ideas and frustrations.
This process not only helped iden-
tify common pain points but also
fostered creative thinking to ad-
dress these issues. The outcomes
of this session provided valuable
ideas that will serve as building
blocks for developing our visionary
mobility hub concept.

Welcome & Introduction
- 10 minutes

The session begins with a welcome and an introduction where
the facilitator, Walter, greets all participants. The goals for the
day are explained along with the brainstorming rules.

Props: Brainstorm rule cards for each participant.

Purpose: To communicate clear goals and essential rules to run
the brainstorm as smooth and efficient as possible

Sketch-Dump Energizer

- 15 minutes

Participants create as many sketches as possible on the theme
‘something that enables you to move.” Afterwards, each par-
ticipant selects their top 5 sketches and presents them to the
group.

Props: Sketch-dump templates and markers for each partici-
pant.

Some results: Catapult, rocket, teleportation, dinosaur, ...

Purpose: Taking participants out of their comfort zone and war-
ming them up to think creatively and boldly
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Frustration-Purge
- 15 minutes

A loud session where participants express all their frustrations
and inconveniences they've experienced.

Props: Post-its, markers, and a flipchart.

Some results: Bad bike infrastructure, getting ill because of
HAVC, no washrooms close by, too many apps, crowded, un-
clear wayfinding,...

Purpose: This is intended to clear the air and ‘purge’ their brains
from negativity and frustration to allow for more constructive
brainstorming afterwards

Reversed Question
- 25 minutes

Participants act as “moles” within a team of innovators and
engineers tasked with ensuring smooth public transport and
package delivery in a city. They brainstorm sabotage ideas
which are then flipped into solutions for the original problem.

Props: Post-its, markers, and a flipchart.
Some results: See next page.

Purpose: This is a fun technigue in which the participants are
allowed to play ‘the bad guy’ and thus coming up with the most
crazy scenario’s. In the second phase, the facilitator stimulates
the participants to flip the ideas in the most creative and origi-
nal ways possible.

1. Mole answers (in dutch)

2. Reversed answers (in dutch)
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Scenario-Storming 1
- 15 minutes

Participants are placed in a scenario to generate specific ideas:
Arriving at a mobility hub by train on a busy Monday morning,
needing to travel 3km to work in the city. Participants visualise
how this situation could be handled.

Props: Post-its, markers, and a flipchart.
Some results: See images.

Purpose: By putting themselves into the skin of an imaginary
persona and walking their specific journey, the participants can
easily imagine the ideal scenario and come up with ideas to
make it as smooth and effortless as possible.

Scenario-Storming 2
- 15 minutes

Another scenario is presented: Living in the city, arriving at the
mobility hub by train, and needing to collect a package from
/alando. Participants brainstorm how and where to collect the
package.

Props: Post-its, markers, and a flipchart.
Some results: See images.

Purpose: By putting themselves into the skin of an imaginary
persona and walking their specific journey, the participants can
easily imagine the ideal scenario and come up with ideas to
make it as smooth and effortless as possible.

O1: The Making of SHIFT - CREATION
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cenario-Storming 3
30 minutes

Participants work in pairs focusing on ‘limitations: How would
you navigate the mobility hub with a specific limitation (assig-
ned via cards)? What do you need in the mobility hub to feel
comfortable?

Props: Post-its, markers, flipcharts, and ‘limitation’ cards.
Some results: See images.

Purpose: By putting themselves into the skin of an imaginary
persona and walking their specific journey, the participants can
easily imagine the ideal scenario and come up with ideas to
make it as smooth and effortless as possible.

ign the SHIFT-App

minutes

Participants choose to work alone, in pairs, or in trios to design
the flow and screens of the SHIFT app using the provided tem-
plates. The designs are then shared with the group.

Props: App templates.
Some results: See images.

Purpose: After imagining all frustrations, solutions and scena-
rio’s, thisis the ideal time to start designing an app that contains
all of the elements that came up during the brainstorm and
which will make the passenger’s life easier and participative.
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Conclusion

We were highly satisfied with the results of the brainstorming
session. The diverse backgrounds of the participants contribu-
ted to a rich pool of innovative ideas and solutions that will
significantly inform the development of our mobility hub con-
cept. The session successfully highlighted key user frustrations
and potential solutions, providing us with a solid foundation to
build upon.

For those interested in replicating this brainstorming session,
we have included the brainstorm rule cards and disabilities in
the appendix of this report, on page 228. These resources can
help guide your own sessions and ensure a structured, produc-
tive, and inclusive brainstorming process.

Chapter O1: The Making of SHIFT - CREATION



Creating an

Inspiring Mobility
Hub of the Future

Integrating the Brainstorm
Results

Our brainstorming session was a treasure
trove, generating hundreds of innovative
ideas. The real challenge now was to we-
ave these gems—at least the most daz-
zling ones—into the fabric of our project.

We revisited the eight categories we
had established earlier and meticulously
sorted each post-it into one or more of
these groups. Next, we translated these
brainstormed ideas into tangible possibi-
lities, focusing on the most original and
promising concepts. You can explore the

full array of our findings on page 228.

Designing an Overarching
Concept

From the very beginning, our mission was
not just to name the project—SHIFT —
but to craft a unifying vision that would
drive the project’s soul. This overarching
concept would enhance the coherence
and architecture of our endeavour, provi-
ding a robust framework for its visual and
experiential elements.

To achieve this, we embarked on a se-
cond ideation journey with the team,
aiming to create a vibrant and inspiring
‘anchor’ for our concept. Qur criteria
were clear: the concept must seamlessly
blend sustainability and technology, de-
livering an exceptional user experience
at every turn. We envisioned lush natural
elements interwoven with cutting-edge
technological features, creating a sym-
biotic relationship that would captivate
and inspire.

We also wanted our hub to resonate
with profound metaphors—symbols that
could elevate the experience from mere
functionality to a source of inspiration.
We considered metaphors that evoke
growth, connectivity, and transformati-
on, aiming to encapsulate the essence
of a future where nature and technology
intertwine.

Initially, we conjured up about twenty
foundational concepts, each one a uni-
que narrative in itself. Through a colla-
borative and creative selection process,
we distilled these down to a top seven,
choosing the ones that not only met our
criteria but also sparked the most exci-
tement and imagination within the team.
These chosen concepts can be discover-
ed in detail on page 229.

Qur journey through the concepting
phase has been both challenging and
exhilarating, pushing us to think beyond
conventional boundaries and envision a
future transport and mobility hub that
is not only functional but also deeply
inspiring. We are excited to share these
visions with you and look forward to brin-
ging them to life.



BUILDING

To make all ideas and concepts tangi-
ble, we move to the final phase: the ac-
tual ‘building’ of the project. This phase
consists of three interconnected parts:
the branding (look & feel) of the project,
the visuals and illustrations, and the wi-
reframes for the smartphone application.

Branding

To give the mobility hub of the future a
strong visual identity, we decided to de-
velop a comprehensive branding. This
branding should inspire trust and enhan-
ce recognizability. It also serves as the
backbone for the rest of our visual com-
munication.

Visuals and lllustrations

Since the end result needs to be an inspi-
ring and visually appealing report, it only
made sense to focus heavily on creating
strong visuals and illustrations. It was
an exciting journey of trial and error, but
what matters most is the result. And we
are incredibly proud of it.

Wireframes for the
Smartphone App

Although the client emphasized that a
smartphone app might not be the top
priority, we found it hard to imagine
the daily operation of the mobility hub
without it. Therefore, our team’s designer
created a complete design for the functi-
onal and visual look & feel of this dedica-
ted SHIFT application.
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The Creation of a Visually Appealing
Mobility Hub of the Future

One of the most significant challenges
we faced during this project was creating
captivating and visionary images to bring
our SHIFT concept to life. The client emp-
hasised during the briefing that the final
product needed to be an inspiring and
visionary document, making the visual
aspect crucial.

Initially, we sought applications that
could generate 3D environments simply
and quickly. Our goal was to use these
images to demonstrate the interactions
between different modes of transport,
the environment, and users. We chose
Spline, which seemed to offer the best
combination of acceptable results, ma-
nageable difficulty (and learning curve),
and affordability. However, the initial re-
sults were disappointing, and the learn-
iNng curve was steeper than anticipated.

Anaother option was to create all images
in Adobe Illustrator, but achieving accep-
table results would have taken several
weeks—a luxury we couldn't afford.

Thus, we decided to fully embrace artifi-
cial intelligence. While we were familiar
with Chat GPT, its integrated visual appli-
cation, DALL-E, was still somewhat limi-
ted in creating the images we envisioned.
Ultimately, we turned to Midjourney.

Midjourney was an uncharted territory
for all of us, as none of us had worked
with it before. We invested a significant
amount of time exploring its capabilities
and—after hundreds of attempts—craf-
ting the right prompts needed for the
application to produce the visionary and
inspiring visuals we aimed for. The pro-
cess was far from easy and was marked
by numerous frustrations and setbacks.
However, it also brought moments of in-
tense excitement and discovery.

When we finally began to see the results
from Midjourney, the sense of relief and
enthusiasm was palpable. We were over-
joyed to witness the transformation of
our ideas into stunning visuals. It was a
fantastic learning process, blending mo-
ments of joy and exhilaration with the
challenges we overcame.

We are extremely satisfied with the out-
come and believe that the images signifi-
cantly enhance the final product, adding
immense value and aligning perfectly
with our vision.
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Designing
the Identity

Crafting a Compelling Brand
Name

As an innovation team, we unanimously
agreed that a strong and unique name
would greatly benefit the project. The
name needed to embody the essence
of mobility and transport, while also ser-
ving as an acronym that succinctly en-
capsulates the project’s core objectives.

We conceived the name SHIFT:

SHIFT not only signifies switching bet-
ween modes of transport but also evokes
the image of a gearbox, both of which are
deeply connected to the world of mobili-
ty. Moreover, it symbolizes the ‘mindshift’
we aim to inspire in users, encouraging
them to choose the fastest, most logi-
cal, efficient, and sustainable route from
point A to point B, rather than sticking to
the same mode of transport.

As an acronym, SHIFT stands for ‘Sustai-
nable Hub for Intelligent Future Transit’
These five words comprehensively defi-
ne the project, and we believe it is acces-
sible and memorable for everyone.

Giving a Style to SHIFT

In creating the logo and color palette
for the SHIFT Mobility Hub, our objective
was to craft a visual identity that not only
aligns with the innovative essence of the
project but also enhances the overall ap-
peal of our report. The assignment spe-
cifically called for a visually compelling
presentation, and we have meticulously
designed each element of the logo to re-
flect the core values and vision of SHIFT.

At the heart of our logo design is the
letter “S,” which stands as the initial of
“SHIFT.” This choice is intentional, aiming
to emphasize the central concept of
change and movement inherent in the
project. The “S” is depicted in a modern,
dynamic style to convey a sense of pro-
gress and forward-thinking, resonating
with the transformative nature of the
mobility hub.

Central to the “S" is a star, symbolizing
the pivotal role of the SHIFT Mobility Hub
as a nexus of transportation. The star re-
presents the central point from which all
means of transport radiate and connect,
highlighting SHIFT's function as a key fa-
cilitator in integrating various transpor-
tation modes. This imagery is meant to
evoke a sense of unity and interconnec-
tedness, underscoring the hub’s mission
to streamline and enhance mobility.

The chosen colors for the logo are vi-
brant and contemporary, selected to
captivate attention and foster a sense of
energy and innovation. These colors not
only make the report more visually appe-
aling but also contribute to establishing
a strong, memorable brand identity for
SHIFT. The palette is carefully balanced
to ensure clarity and readability, making
it effective for both the current report
and future presentations of the hub.

In summary, the logo and colors for the
SHIFT Mobility Hub were designed with
a clear purpose: to create a strong, en-
gaging visual identity that reflects the
hub’s innovative and central role in urban
transportation. The logo, with its promi-
nent “S” and central star, encapsulates
the essence of SHIFT, symbolizing both
movement and connectivity. The vibrant
colors enhance this identity, making it
stand out and resonate with our audien-
ce now and in future applications.
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Sketching Wireframes
for SHIFT’s MaaS App

Technology plays a crucial role in the mobility hub of the future, making a mobile application a natural com-
ponent of this vision. The wireframes provided are designed to guide the development of the future mobility
hub. This application serves as an extension of the larger project.

to
gcan Here
Test It Out!
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When users first open the SHIFT app, they can create a profile, log in, or enter as a guest. Creating a profile involves a questionnaire
about their public transport preferences and needs, such as assistance with wheelchairs or guidance for poor vision. This informa-
tion is securely stored to tailor their experience and ensure smoother journeys.

Upon accessing the homepage, users see a welcome message and their location. Clicking the “How can we help you?” button
directs them to an Al chatbot for any guestions about the mobility hub and its features.

From the homepage, users can:

1. Pick up packages: Access a list of active and past packages,
view details (e.g., distribution company, codename, sender), and
choose to pick them up at a neighborhood or gateway hub.
Users can also rename their packages and change the sender’s
name.

2. Plan a journey: Enter a destination to create a travel plan.
They can select from three route options (eco-friendly, faster, or
scenic), which are saved as their preference. The app provides
navigation instructions and arrival notifications, allowing users
to stop their journey upon arrival.

3. Explore facilities: View a list of facilities in the mobility hub,
including information on opening hours, location, and prices.

4. Manage transit options: Access various transport modes sup-
ported by the hub, including NMBS, De Lijn, Poppy, and auto-
nomous vehicles. Users can view and manage public transport
tickets, plan routes, receive delay notifications, and buy new
tickets. They can also access autonomous vehicles for trans-
port from the nearest parking spot to their destination. Under
this page users will also be able to view tickets: They'll see a

list of their tickets, such as Youth Holiday or Ten Ride tickets,
with details on validity, remaining rides, purchase history, and
INVOICES.

A persistent help button is available on every screen. Pressing
it briefly opens a menu for assistance options: requesting an
assistant (who arrives within five minutes), navigating to an in-
formation desk, asking a general question (directed to the chat-
bot), or calling emergency services (112 in Belgium) if pressed
and held.

The app’s navigation bar features:

1. Home Button: Returns to the homepage.

2. Wayfinder Button: Uses the camera to scan surroundings,
highlighting exits and nearby facilities.

3. Profile Button: Accesses settings, notifications, preferences,
and logout options.

O1: The Making of SHIFT - BUILDING
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SHIFT: The Future of Urban Mobility

SHIFT (Sustainable Hub for Intelligent Fu-
ture Transit) is a revolutionary mobility
hub that seamlessly integrates multiple
transportation modes within a sustaina-
ble and user-friendly ecosystem. At its
core is a tree, inspired by photosynthesis,
featuring large, leaf-shaped solar panels
that provide shade and generate renewa-
ble energy. This design combines tech-
nology with nature, creating shaded pa-
thways and green rooftops that enhance
both sustainability and aesthetics.

SHIFT offers seamless connectivity by in-
tegrating autonomous shuttles, electric
bikes, and high-speed trains, ensuring
efficient transitions between different

transportation modes. Dedicated lanes
and intuitive pathways make commuting
smooth and effortless. The hub’s design
prioritizes user comfort, with quiet zones,
comfortable seating, and real-time infor-
mation displays. Al chatbots and service
robots are available to assist travelers,
enhancing the overall experience.

Environmental stewardship is a key as-
pect of SHIFT. The hub incorporates rain-
water harvesting, greywater recycling,
and comprehensive waste management
systems, demonstrating a strong com-
mitment to sustainability. These green
practices ensure efficient resource use
and minimize the environmental impact.

By reducing travel time and improving
connectivity, SHIFT makes urban transit
more efficient and convenient. Its reli-
ance on renewable energy and sustai-
nable practices sets a new standard for
eco-friendly commuting. SHIFT repre-
sents the future of urban mobility, where
technology and nature coexist to create
a seamless, comfortable, and sustaina-
ble transit experience.




SHIFT Based on the 8 Criteria

Next to each idea is an icon indicating how easy the idea is to implement.

@ Feasible: The idea can be implemnted with our current technologies.

@ Ambitious: The idea requires advancements in existing technologies but is achievable soon.

@ Futuristic: The idea depends on emerging technologies that may take decades to develop.

Enhanced Solutions for:
Accessibility & Inclusivity

Designing all aspects of the hub to be accessible and user-friendly for people of all ages,
abilities, and financial backgrounds, ensuring seamless and equitable access for everyone.




1. Clear and Easy-to-Understand Communication

Universal Symbols: Icons combined with text to help those who do not understand
the local language. Maps are available in both tactile and digital formats.

Innovative Application: Augmented reality (AR) wayfinding tools that overlay visual
directions on users’ smartphone screens, enhance navigation without relying solely
on physical signs.

2. Announcements in Multiple Languages

Comprehensive Announcements: All announcements are made in at least three lan-
guages, reflecting the primary languages spoken in the area.

Innovative Application: Al provides real-time translation services through the hub's
app, allowing users to receive announcements in their preferred language.

3. Personalized App Profiles

Customized Navigation: An app that offers personalized navigation and alerts. Users
can create profiles with preferred transportation modes, mobility needs, and langua-
ge preferences.

Innovative Application: Gamification elements where users earn rewards for
eco-friendly actions, such as using bikes or public transport, which can be redeemed
for discounted fares.




@ 4. Multi-Sensorial Design

Dynamic Zones: Different zones using varied materials and sen-
sory inputs, such as lower ceilings for intimate spaces and high
ceilings for open areas. Materials like stone for high-traffic zo-
nes and wood for relaxing areas.

Innovative Application: Ambient soundscapes and subtle scent
diffusers in waiting areas to create calming environments.

5. Wayfinding

Audio and Tactile Wayfinding: Audio wayfinding devices that
provide spoken directions and updates. Tactile paths with rai-
sed, textured surfaces for the blind or visually impaired.

Innovative Application: Bluetooth beacons for precise indoor
navigation, providing real-time audio instructions through an
app that adjusts to users’ locations.

Y
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6. Animal friendly

Enhanced Comfort: Designated waiting areas and rest zones
for assistance animals, complete with water stations and com-
fortable flooring.

Innovative Application: Self-cleaning dog toilets using advan-
ced sanitation technology to maintain hygiene.




7. Toilets at Stations

Accessible Toilets: Toilets are available at all stations, clearly
marked, and accessible, with features like wide doors, handrails,
and lower sinks.

Innovative Application: Smart toilets that use sensors to auto-
matically clean and sanitize after each use, maintaining hygie-
ne standards.

9. Free Trials for Different Transport Modes

Encouraging Exploration: Free trials to encourage users to ex-
plore various transportation options.

Innovative Application: The app tracks users’ preferences and
provide tailored recommendations and promotions for trans-
port modes they haven't tried yet.

8. Affordable Access

Income-Based Pricing: A fare structure that adjusts prices ba-
sed on the user’'s income, with a confidential application pro-
Cess.

Innovative Application: Al offers personalized fare suggestions
and discounts based on users’ travel habits and needs, ensu-
ring affordability.

10. Accessible Transport

Inclusive Transport: Accessible transportation options like leve-
led boarding for wheelchair users and communication through
tactile, visual, and sound cues.

Innovative Application: Adaptive seating in vehicles that can
adjust height, width, and space to accommodate various needs.

11. Comfortable and Accessible Circulation

Enhanced Elevators: Elevators with clear audio announce-
ments, Braille buttons, visual displays, clear doors, and enough

space for bicycles.

Innovative Application: Smart elevators with Al to predict and
reduce wait times, and real-time updates on elevator status

through the hub’s app.
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Enhanced Solutions for:

Safety & Security

Prioritizing the physical and health
safety of all users through advan-
ced surveillance, emergency sys-
tems, and well-lit, secure environ-
ments.

1. First Aid Stations and Medi-
cal Assistance Points

Comprehensive Medical Support: First
aid stations with medical assistance
points staffed by healthcare professio-
nals. Automated external defibrillators
(AEDs) and clear app notifications gui-
ding users to these points.

Innovative Application: Telemedicine
kiosks within the hub, allowing users
to consult with doctors remotely for
non-emergency health concerns.

2. Pharmacy in the Hub

Integrated Health Services: A pharmacy
that offers over-the-counter medicati-
ons, prescription services, and health ad-
vice. Self-service health check stations
for blood pressure and BMI monitoring.

Innovative Application: A prescription
delivery service within the hub using au-
tonomous robots for convenience.

3. Timed Entry Systems and
Digital Displays

Dynamic Crowd Management: Timed en-
try systems and digital displays showing
current occupancy levels to manage
peak time flows. Staff to manage flow
during busy periods.

Innovative Application: Al and real-time
data analytics to predict peak times and
adjust entry/exit points dynamically, re-
ducing congestion.

Chapter 02: The SHIFT Concept



4. Integrated Emergency
Response System

Help and Assistance Buttons: Fasily ac-
cessible help and assistance buttons in
transport vehicles and restrooms. These
buttons trigger immediate alerts to secu-
rity personnel.

Alarm and Report Button in the App: An
alarm and report button in the app, pro-
viding real-time location to security for
swift response.

Surveillance Cameras: High-definition
surveillance cameras monitored by se-
curity personnel in real-time. Al to detect
unusual activity and alert security staff.

Innovative Application: A central com-
mand center that integrates all emergen-
cy response systems, including real-time
monitoring of cameras, emergency but-
tons, and app alerts.

5. Emergency Response
Systems

Robust Systems: Clear evacuation plans,
regularly tested alarms, and designated
assembly points. Train staff for efficient
emergency management.

Innovative Application: Augmented re-
ality (AR) for emergency drills, allowing
users to participate virtually and under-
stand evacuation routes and procedures.




6. Adaptive Lighting and Climate Control

Smart Lighting and HVAC Systems: Smart lighting and HVAC systems that adjust ba-
sed on occupancy, time of day, and weather conditions to enhance energy efficiency
and user comfort.

Innovative Application: Motion sensor lighting that activates as people approach and
adjusts brightness in real-time based on current conditions. In addition there are cli-
mate control systems that adapt to occupancy and external weather, ensuring opti-
mal comfort while conserving energy.

7. Curtains on Transport Vehicles

Private Spaces: Curtains on transport vehicles for private spaces and different seating
types to cater to various needs, enhancing privacy and security.

Innovative Application: Soundproof booths for calls or private conversations within
the hub, ensuring personal privacy.

8. Social Carpool Function

Enhanced Community Security: A social carpool function in the app, encouraging
ride-sharing with user ratings and reviews to build a trusted community.

Innovative Application: Al matching algorithms to pair users based on travel routes
and preferences, enhancing safety and convenience.
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Enhanced Solutions for:

Comfort &
Convenience

Providing a comfortable and con-
venient experience with ameni-
ties like clean facilities, optimal
environmental controls, and fa-
mily-friendly spaces.

1. Food Delivery to Trains

Convenient Dining: A service where passengers can order food to be delivered direct-
ly to their seats on the train.

Innovative Application: Autonomous delivery robots bring food directly to passen-
gers, ensuring timely and contactless service.

2. Free Drinking Water Stations
Hydration Stations: Free drinking water stations throughout the hub.

Innovative Application; Smart water stations that track usage and notify maintenance
when refills or cleaning are needed.

3. Facilities for Freshening Up

Refreshment Rooms: Rooms equipped with showers, sinks, and mirrors for passen-

gers to freshen up.

Innovative Application: Self-cleaning features and real-time occupancy indicators for

user convenience.

N
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4. Lockers for Receiving Packages
Convenient Pickup: Secure lockers for package storage with app notifications for arrivals.

Innovative Application: Smart lockers that adjust compartment sizes based on package
dimensions and notify users of package conditions (e.g., temperature-sensitive items).

5. Under-Seat Package Delivery on Transport
Efficient Delivery: Systems for packages to be delivered directly under passengers’ seats.

Innovative Application: Robotic arms within the transport vehicles to deliver and retrieve
packages efficiently and securely.

6. Underground Shopping Shoots
Seamless Delivery: An underground delivery system for packages between hubs.

Innovative Application: Automated guided vehicles (AGVs) to transport packages quickly
and securely through dedicated tunnels.
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7. Reserved Seating on Transport Vehicles
Guaranteed Seats: Reserved seating options on transport vehicles.

Innovative Application: Dynamic seat reservation systems that adjust availability ba-
sed on real-time demand, ensuring efficient use of space.

8. Soothing Ambient Environment
Calming Atmosphere: Calming music is played throughout the hub to reduce stress.

Innovative Application: Adaptive soundscapes that change based on the time of day
and crowd density, creating a dynamic and relaxing environment.

9. Quiet Rooms for Relaxation

Peaceful Spaces: Quiet rooms equipped with comfortable seating, soft lighting, and
soundproofing.

Innovative Application: Smart glass that can switch between transparent and opaque
to control privacy levels are implemented in these rooms.

N
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10. Warning Notifications in the App

Enhanced Notifications: Personalized warning notifications in the app, informing

users of disruptions, delays, or changes. Alternative routes and transportation modes
are offered.

Innovative Application: Al predicts potential delays and suggest proactive measures,
such as adjusting departure times or recommending less crowded routes.

11. GPS Navigation En Route

Comprehensive Navigation: GPS navigation within the app for turn-by-turn directions,
real-time traffic updates, and estimated arrival times.

Innovative Application: GPS navigation with augmented reality (AR) overlays that gui-
de users visually through their journey both inside and outside the hub.

12. Route Preference System

Tailored Routes: Users choose routes based on criteria like fastest, shortest, greenest,
or most scenic.

Innovative Application: Machine learning learns user preferences over time and auto-
matically suggest optimized routes for frequent journeys.

13. Vibrating Seats to Wake Up Passengers

Wake-Up Alerts: Vibrating seats on transport vehicles that gently wake passengers
before their stop.

Innovative Application: This feature is integrated with the app, allowing passengers
to customize vibration patterns and intensity for a personalized wake-up experience.



@ 14. Comprehensive Parking and Storage Solutions

Multi-Modal Parking and Storage: Provide parking spaces for a variety of perso )
transport vehicles, including bicycles, skateboards, scooters, and electric steps.

Innovative Application: Implement automated storage solutions. that secure and=
charge electric vehicles, integrating them with the hub's app for easy-access and
monitoring. The system includes electric bike charging, stations and secure ‘locking
mechanisms for various vehicle types. Additionally, an automated car parkingsystem
will enhance user convenience, featuring a reservation system within the app that
allows users to book parking spots in advance and track their car’s location.



Ensuring the hub operates smoothly and reliably with integrated systems for real-time infor-
mation, optimized passenger flow, and seamless ticketing and scheduling.

1. Single Ticket for Entire Journey

Unified Ticketing System: A single ticket that covers the entire journey across diffe-
rent transport modes within the hub, allowing passengers to switch seamlessly bet-
ween buses, trains, trams, and other modes.

Innovative Application: A contactless payment system integrated with a mobile app
that automatically calculates the best fare based on the journey, ensuring the most
cost-effective travel option.

2. Real-Time Occupancy Information

Real-Time Seat Availability: Real-time information is displayed about available seats
and standing room inside transport vehicles before passengers board.

Innovative Application: This information is integrated in the app, allowing passengers
to choose the most comfortable carriage before boarding and enabling seat reserva-
tions in less crowded carriages.

3. Proactive Service Continuity

Backup Transportation: Replacement transportation modes are readily available in
case of service cancellations or delays due to accidents or other disruptions.

Innovative Application: Al manages and deploys replacement vehicles dynamically,
minimizing downtime and ensuring continuity.



@ 4. Automated Underground Delivery System

Seamless Delivery: An underground delivery system for pack-
ages between hubs.

Innovative Application: An airport-style conveyor belt system
with automated guided vehicles (AGVs) to transport packages
quickly and securely through dedicated tunnels. Use RFID tags
to track luggage and parcels in real-time, allowing passengers
to monitor the location and status of their items through the
hub’s app.

@ 5. Conveyor Belt to Nearest Pickup Point

Parcel Conveyor System: A conveyor belt system that trans-
ports-parcels to the nearest pickup point within the hub.

Innovative Application: Smart lockers with conveyor belts for
automated parcel sorting and delivery, notifying users when
their parcels are ready for pickup.

@ 6. Underground Parcel Storage in Lockers

Secure Storage: Underground storage facilities equipped with
secure lockers for storing parcels.

Innovative Application: Temperature-controlled lockers for
sensitive items and integrate them with the hub’s app for easy
access and notifications.
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7. Streamlined Traffic Flow

Designated Pathways: Separate tunnels or pathways for diffe-
rent vehicle types and construct pedestrian bridges for safe
and efficient pedestrian movement.

Innovative Application: Dynamic signage that changes based
on real-time traffic conditions to guide pedestrians and vehi-
cles, optimizing flow and reducing congestion.

9. Efficient Boarding and Alighting

Boarding Indicators: Lights on platforms and vehicles indicate
the side for boarding and alighting.

Innovative Application: A predictive boarding system that uses
sensors to detect passenger flow and adjust door opening
times and locations accordingly.

8. Reversible Escalator & Continuous Lifts

Adaptive Vertical Mobility: Reversible escalators and continuo-
us moving lifts that adjust direction based on traffic flow.

Innovative Application: Al predicts peak times and automatical-
ly switch escalator and lift directions to accommodate chan-
ging passenger volumes.

10. Stop Only When Necessary

Adaptive Stopping Patterns: Transport vehicles stop only when
necessary, reducing travel times.

Innovative Application: Al predicts and adjust stopping patterns
based on real-time passenger demand and occupancy levels.

11. Biometric and Facial Recognition Systems

Biometric Systems for Ticketing and Boarding: Security is en-
hanced and passengers streamlined by using biometric sys-
tems for ticketing and boarding, ensuring quick and secure

access.

Innovative Application: Facial recognition technology with au-
tomated ticket inspection processes using electronic scanners
and sensors on transport vehicles. This system verifies tickets,
streamlines the boarding process, and enhances security.
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In depth:
Vertical Structure of the
SHIFT Mobility Hub

The SHIFT Mobility Hub’s vertical structure is meticulously
designed to optimize the efficiency of transportation modes
based on travel distances and includes dedicated facilities for
parcel handling. By organizing services and amenities across
multiple levels according to first/last-mile, short-distance, me-
dium-distance, and long-distance transport needs, the hub
ensures seamless connectivity and enhances the overall user
experience for both people and parcels.

- LEVEL 3

+100 km

- LEVEL 2

20-100 km

— LEVEL 1

5-20 km

LEVEL O

0-5 km
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Ground Level: First/Last-Mile Transport
(0-5 km)

The ground level is dedicated to first/last-mile transport soluti-
ons, facilitating quick and convenient short-distance travel for
both passengers and parcels:

*

Shared Bikes and Scooters: Extensive docking stations
and charging points for shared bikes and electric scoo-
ters, promoting sustainable transport options for short
trips.

Personal Mobility Devices: Areas for personal mobility
devices such as Heelies, automatic golf carts, and ska-
teboards, with secure storage and maintenance facili-
ties.

Ride-Hailing Zones: Designated pick-up and drop-off
points for ride-hailing services, ensuring efficient and
organized flow of traffic.

Smart Kiosks: Information kiosks providing real-time
updates on availability, routes, and payment options for
all first/last-mile transport services.

Pedestrian Access: Easy access to the hub’s entrances
and exits, with clear pathways connecting to nearby
neighborhoods and facilities.

Parcel Lockers: Secure lockers for parcel pick-up and
drop-off, allowing for convenient last-mile delivery so-
lutions.

Level 1: Short-Distance Transport
(5-20 km)

The first level focuses on short-distance transport options, en-
hancing connectivity within a broader urban area for both pas-
sengers and parcels:

*

Autonomous Shuttles: Dedicated lanes and pick-up/
drop-off zones for autonomous shuttles that provide
efficient short-distance travel within the city.

Bus Services: Platforms for city buses with real-time
scheduling information and easy boarding processes.

Car Sharing and Rentals: Facilities for car-sharing and
rental services, offering flexible short-distance travel
options for users.

Bike Sharing Hubs: Centralized hubs for bike sharing,
equipped with maintenance stations and secure par-
king.

Charging Stations: Ample charging points for electric
vehicles, supporting the transition to greener transport
options.

Parcel Sorting Stations: Automated parcel sorting and
handling facilities to manage the distribution of pack-
ages efficiently within the city.

Level 3: Long-Distance Transport
(100 km and above)

The third level is dedicated to long-distance transport, ensuring
seamless connectivity for intercity and international travel for
both passengers and parcels:

*

High-Speed Train Platforms: Dedicated platforms for
high-speed trains, providing efficient and comfortable
long-distance travel options.

Long-Distance Bus Terminals: Terminals for long-dis-
tance buses, equipped with advanced scheduling sys-
tems and passenger amenities.

Flight Check-In and Transfer Zones: Areas for passen-
gers to check-in for flights or transfer between long-dis-
tance travel modes.

Lounges and Amenities: Premium lounges offering
comfortable seating, refreshments, and workspaces for
long-distance travelers.

International Transport Links: Direct connections to
airports or other international transport hubs, ensuring
smooth transfers for global travelers.

Parcel Transfer Hubs: Specialized hubs for transferring
parcels between different long-distance transport mo-
des, equipped with secure storage and handling facili-
ties.

Level 2: Medium-Distance Transport
(20-100 km)

The second level is designed for medium-distance transport,
catering to suburban and regional travel needs for both pas-
sengers and parcels:

*

Train Platforms: Elevated platforms for regional trains,
facilitating efficient boarding and alighting with clear
signage and real-time information displays.

Autonomous Vehicle Integration: Specific zones where
autonomous vehicles can pick up and drop off passen-
gers for medium-distance journeys.

Park and Ride Facilities: Secure parking areas where
commuters can park their cars and transfer to regional
transport services.

Waiting Areas: Comfortable waiting lounges with ame-
nities such as Wi-Fi, charging stations, and food and be-
verage options.

Customer Service Desks: Centralized help desks to as-
sist passengers with travel queries, ticketing, and other
needs.

Parcel Distribution Centers: Facilities for the distributi-
on and temporary storage of parcels, ensuring smooth
transfers and efficient handling for medium-distance
deliveries.
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Integration and Future-Proofing

The vertical structure of the SHIFT Mobility Hub is designed with adaptability and
future growth in mind. Modular design elements and movable partitions allow for
easy reconfiguration of spaces to accommodate new technologies and evolving user
needs. This flexibility ensures that the hub can continue to serve as a dynamic and
efficient transportation center well into the future.

By organizing services and amenities across multiple levels based on transportation
distances, the SHIFT Mobility Hub maximizes space utilization, enhances user expe-
rience, and promotes seamless integration between various transport modes. This
vertical structure not only supports current needs but also anticipates future growth
and technological advancements, positioning the hub as a leader in urban mobility
for both people and parcels.
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Enhanced Solutions for:

Sustainability &
Eco-Friendliness

Incorporating sustainable practi-
ces and renewable energy sources
to minimize the environmental im-
pact and promote long-term eco-
logical health.

1. Community-Driven Logistics

Volunteer Engagement: Volunteers collect and deliver packages during their routine
visits to the hub.

Innovative Application: A community rewards program that offers incentives for par-
ticipating in sustainable logistics and other eco-friendly activities.

2. Comprehensive Recycling Infrastructure

Recycling Programs: A comprehensive recycling infrastructure with clearly marked
bins for various materials.

Innovative Application: Smart recycling bins that use sensors to detect and sort recy-
clable materials automatically, providing real-time data on recycling rates.

3. Carbon Offsetting Programs

Greenhouse Gas Mitigation: Carbon offsetting programs to achieve or exceed carbon
neutrality.

Innovative Application: A carbon credits marketplace within the hub’s app, allowing
users to invest in local reforestation projects and renewable energy initiatives.
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@ 4. Solar Leafs

Solar Integration: Amenities such as escalators and lighting are powered using solar
energy, with solar panels shaped as leafs installed on top of the hub:

Innovative Application: Building-integrated photovoltaics{BIPV) where solar panels
are part of the building materials, such as solar windows and facades.

@ 5. Optimized Energy Usage

Energy-Efficient Systems: LED lighting, motion sensors, and smart controls to optimi-
ze energy usage and reduce electricity consumption.

Innovative Application: Al-driven energy management systems that learn and-adapt
to usage patterns to optimize energy consumption dynamically.

@ 6. Human-Powered Escalators and Lifts

Kinetic Energy Systems: Human-powered escalators and lifts that use kinetic energy
generated by user movement.

Innovative Application: These systems are combined with fitness tracking apps that
reward users for the energy they generate, promoting physical activity.
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7. Urban Green Spaces and Air Quality Management

Vertical Gardens and Green Roofs: Vertical gardens and green roofs integrated into the hub's architecture to

enhance aesthetics, improve air quality, and support biodiversity.

Innovative Application: Hydroponic and aeroponic systems in green spaces to maximize plant growth and
efficiency, creating lush green areas with minimal water usage. Additionally, green walls and urban forests
act as natural air filters, improving air quality and providing pleasant outdoor spaces for users.

8. Nature-Inspired Design

Biophilic Principles: Natural lighting,
views of green spaces, and use of natural
materials to create a healthier environ-
ment.

Innovative Application: Dynamic facades
that adjust to environmental conditions,
providing optimal natural lighting and re-
ducing energy consumption.

9. Free Public Transportation

Eco-Friendly Transport: Free public trans-
portation services within the hub reduce
traffic congestion and emissions.

Innovative Application: A fleet of auto-
nomous electric shuttles powered by re-
newable energy, providing efficient and
sustainable transit options.
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Enhanced Solutions for:
Technological Integration & Innovation

Leveraging cutting-edge technologies like Al, o], and autonomous systems to enhance the
functionality and user experience of the mobility hub.

1. AR Wayfinding with Live View

Real-Time Navigation: Augmented reality (AR) wayfinding similar to Google's Live
View, providing real-time navigation guidance overlaid on the user's smartphone ca-
mera view.

Innovative Application: AR wayfinding with personalized suggestions based on user
profiles, offering tailored routes and points of interest within the hub.

2. Dynamic Electronic Signage

Personalized Display Boards: Electronic display boards that emit different frequencies
to cater to specific user profiles, similar to personalized advertising in sports stadiums.

Innovative Application: Al analyzes user data and preferences, dynamically adjusting
the displayed information to provide relevant and timely updates.

3. Assistance Robots

Robotic Helpers: Robots equipped to assist users with tasks such as carrying luggage,
providing information, and guiding them to their destinations.

Innovative Application: Robots are equipped with Al-driven language translation ca-
pabilities to assist international travelers more effectively.
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4. Automated Self-Cleaning Hygiene System

Self-Cleaning Benches and Floors: An automated self-cleaning system for benches
and floors, utilizing UV-C light and sanitizing sprays during low-traffic periods to en-
sure continuous disinfection.

Innovative Application: Cleaning robots equipped with UV-C light sterilization to au-
tonomously maintain hygiene in public toilets and other areas, operating during off-
peak times.

5. Automated Trains

Driverless Trains: Fully automated train systems that operate without human inter-
vention, ensuring precise scheduling, safe operations, and efficient transport services
within the hub.

Innovative Application: Al-driven predictive maintenance for the trains to prevent
breakdowns and optimize performance.

6. Biometric Authentication

Enhanced Security: Biometric authentication methods such as fingerprints or facial
recognition for secure access to facilities, vehicles, and services within the hub.

Innovative Application: A central database that allows seamless access across multi-
ple locations within the hub.




7. Vertical Construction and Design

Space Optimization: Vertical building techniques and designs to optimize space and
infrastructure within the hub.

Innovative Application: Modular construction methods that allow for easy expansion
and reconfiguration of spaces as needed.

8. Delivery Drones with Zipline Technology

Efficient Logistics: Delivery drones equipped with zipline technology transport par-
cels swiftly and safely between different parts of the hub.

Innovative Application: A real-time tracking system that allows users to monitor their
parcels throughout the delivery process.

9. Optimized Scheduling

Smart Synchronization: Systems automatically synchronize train schedules and ope-
rations, optimizing traffic flow and reducing waiting times for passengers transferring
between different modes of transport.

Innovative Application: Al predicts and adjusts schedules dynamically based on re-
al-time data and passenger demand.



In depth:
Integration of Autonomous Vehicles and
Micro-Mobility in the SHIFT Mobility Hub

The SHIFT Mobility Hub is designed to seamlessly integrate autonomous vehicles (AVs)
and micro-mobility solutions, transforming urban mobility'with advanced technology
and innovative infrastructure. This integration ensures efficient, safe, and sustainable
transportation for all users.

Autonomous Vehicles (AVs) in the Mobility Hub

V2X Communication

AVs within the SHIFT Mobility Hub utilize
Vehicle-to-Everything (V2X) communica-
tion technology, allowing them to inter-
act with various devices and infrastruc-
ture elements. Vehicle-to-Infrastructure
(V2l) communication lets AVs sync with
traffic lights, road sensors, and other hub
infrastructure, optimizing traffic flow and
responding to real-time conditions. For
example, traffic lights adjust their timing
based on the number of AVs approa-
ching an intersection, reducing waiting
times and boosting efficiency.

Vehicle-to-Vehicle (V2V) communication
enables AVs to share information about
their movements and intentions, such as
speed, direction, and lane changes. This
prevents collisions, improves coordina-
tion, and maintains smooth traffic flow.
Additionally, Vehicle-to-Pedestrian (V2P)
and Vehicle-to-loT (V2X) communication
allow AVs to interact with pedestrians’
smartphones, loT devices, and cameras,
ensuring safety and facilitating seamless
navigation. AVs detect pedestrians using
crosswalks or cyclists in designated bike
lanes, adjusting their speed and trajec-
tory to avoid accidents. loT devices em-
bedded in the infrastructure provide AVs
with real-time data on road conditions,
weather, and potential hazards

The V2X communication system relies
on various sensors and data sources, in-
cluding LIDAR, radar, ultrasonic sensors,
GPS, and high-definition cameras. These
devices offer a comprehensive view of
the environment, enabling AVs to make
informed decisions and navigate safely
within the hub.

Dedicated Lanes and Zones

The hub features dedicated lanes and
zones for different types of transport,
enhancing safety and efficiency. Speci-
fic lanes for AVs allow them to operate
without interference from traditional
vehicles, while designated paths for bi-
cycles, electric scooters, and pedestrians
reduce conflicts and ensure a safe en-
vironment for all users. By segregating
these different modes of transportation,
the mobility hub minimizes the risk of ac-
cidents and improves overall traffic flow.

Integration of Autonomous
Vehicles

The integration of AVs within the SHIFT
Mobility Hub revolutionizes how people
interact with transportation. Users in-
teract with AVs through intuitive mobile
apps and smart kiosks located throug-
hout the hub. They can request an AV for

their journey, receive real-time updates
on vehicle location and estimated arrival
times, and customize their travel prefe-
rences, such as temperature settings
and preferred routes. AVs seamlessly in-
tegrate with other transportation modes
within the hub, allowing users to transiti-
on easily from an AV to a shared bike or
electric scooter for the last mile of their
journey. The hub’s infrastructure sup-
ports easy transfers between different
modes, with clearly marked pathways,
docking stations, and charging points.

The hub prioritizes safety and accessibi-
lity for all users. AVs are equipped with
advanced safety features, such as emer-
gency braking and collision avoidance
systems, to protect passengers and pe-
destrians. Additionally, the hub ensures
that AVs are accessible to people with
disabilities, providing features such as
wheelchair ramps and audio-visual aids.
The AV fleet is managed through a sop-
histicated real-time system that opti-
mizes routes and adapts to changing
conditions. This system considers traffic
patterns, user demand, and external fac-
tors such as weather to ensure efficient
and reliable service. During peak hours,
more AVs are deployed to high-demand
areas to reduce waiting times.
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Integration of Micro-Mobility Solutions

The SHIFT Mobility Hub supports a diverse range of micro-mo-
bility options, catering to different user preferences and travel
needs. These options include shared bikes and electric scoo-
ters, accessible through the hub's shared mobility services and
equipped with secure parking and charging stations. Additio-
nally, areas within the hub are designated for personal (shared)
mobility devices such as Heelies, automatic golf carts, and ska-
teboards, enhancing flexibility and user choice.

Users can easily access these micro-mobility solutions through
a combination of mobile apps, smart kiosks, and designated
pickup points. The mobile app allows users to locate, unlock,
and pay for shared bikes and scooters. Smart kiosks positioned
throughout the hub provide real-time information on availabili-
ty, usage instructions, and the location of the nearest docking
stations. These kiosks also offer an intuitive interface for users
who prefer not to use a mobile app.

The hub promotes sustainable and flexible transportation
through shared mobility services. Shared bike services tailored
for daily commuting are provided, complete with facilities like
maintenance support and secure parking. Moreover, designa-
ted parking areas on the hub's perimeter are coupled with sha-
red mobility options like electric scooters and bikes for con-
venient last-mile connectivity. This approach encourages the
use of eco-friendly transport modes and reduces congestion
within the hub.

To optimize availability and efficiency, the hub implements a
dynamic allocation system that adjusts the number of available
micro-mobility options based on real-time demand and usage
patterns. This system ensures that users always have access to
the transportation modes they need, reducing wait times and
enhancing the overall user experience. By dynamically alloca-
ting resources, the hub maintains a balance between supply
and demand, ensuring efficient use of micro-mability solutions.

The hub’s infrastructure is designed with adaptability in mind,
using modular design elements and movable partitions to re-
configure spaces for various purposes as needed. This flexibility
allows the hub to accommodate future technological advan-
cements and evolving user needs. For example, spaces can be
easily transformed to host events, exhibitions, or temporary
retail outlets, maximizing the utility of the infrastructure and
keeping the hub relevant and useful over time.

By integrating autonomous vehicles and micro-mobility solu-
tions, the SHIFT Mobility Hub creates a versatile, efficient, and
sustainable transportation network. This integration enhances
user experience, reduces environmental impact, and promotes
the adoption of innovative transport technologies, positioning
the hub as a leader in urban mobility.
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Enhanced Solutions for:
Versatility &
Flexibility

Designing spaces and services to
be adaptable and scalable, ac-
commodating various transpor-
tation modes and future develop-
ments.

1. Multi-Modal Transport Options

Wide Range of Options: Transportation options such as bikes, scooters, moving walk-
ways, cargo bikes, and autonomous shuttles within the hub.

Innovative Application: A dynamic allocation system that adjusts the number of
available transport modes based on real-time demand and usage patterns.

2. Mobility as a Service (MaaS) App

Comprehensive Integration: A MaaS app that integrates all transportation services,
allowing users to plan, book, and pay for various modes of transport including bikes,

scooters, autonomous shuttles, buses, and more.

Innovative Application: Real-time data on availability, traffic conditions, and environ-
mental impact, providing users with the most efficient and eco-friendly route options.

3. Outer Ring Parking with Shared Mobility

Last-Mile Connectivity: Designate parking areas on the outer perimeter of the hub for
private vehicles, coupled with shared mobility options like electric scooters and bikes
for last-mile connectivity.

Innovative Application: A seamless transition system where users can easily switch
from private vehicles to shared mobility options, integrating ticketing and payment
through the Maa$S app.
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4. Flexible Use of Spaces

Adaptable Spaces: Flexible spaces within the hub that can be easily adapted for events, exhibitions, or tem-
porary retail spaces.

Innovative Application: Modular design elements and movable partitions to quickly reconfigure spaces as
needed, maximizing utility and efficiency, including interactive community spaces for local events, work-
shops, and pop-up markets, fostering community engagement and supporting local businesses.

5. Integration of Future Technologies

Future-Proof Infrastructure: Infrastructure and design layouts that anticipate future technological advan-
cements, allowing for seamless integration of new transport technologies like flying taxis or hyperloop
systems.

Innovative Application: Flexible power and data grids that can easily accommodate new technologies, en-
suring the hub remains at the cutting edge of innovation.
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_ 1. Surge Pricing Based on Demand and Time
Enhanced Solutions for: N o _ ) -
Demand-Responsive Pricing: A surge pricing mechanism where transportation fares

User Engagement & ResponSiveneSS adjust according to demand and peak times, encouraging travel flexibility and mana-

ging congestion.

» . _ » ' Innovative Application: Al predicts peak times and dynamically adjusts prices, offe-
Actively engaging with users through feedback systems, customer service, and adaptive ring discounts for off-peak travel and incentives for flexible travel times.

services to continuously improve the hub based on user needs and preferences.

2. Discounts for Frequent Users

Loyalty Rewards: Discounts or loyalty rewards for frequent users of the hub's trans-
portation services to promote regular usage and enhance customer retention.

Innovative Application: A tiered loyalty program with personalized rewards based on
travel frequency, such as free rides, priority boarding, or exclusive access to amenities.

3. Real-Time Feedback Collection

Instant Feedback Mechanisms: Real-time feedback collection through mobile apps or
digital kiosks at strategic locations within the hub.

Innovative Application: Real-time feedback with a dashboard for hub management,
enabling immediate action on common issues and tracking improvements over time.




4. User-Centric Service Improvements

Continuous Updates: Updated services based on aggregated feedback and travel pat-
terns, adjusting schedules, optimizing routes, and enhancing amenities.

Innovative Application: A continuous improvement loop where user feedback directly
informs service adjustments, with visible changes communicated back to users to
show responsiveness.

5. Personalized Travel Recommendations

Algorithm-Driven Recommendations: Algorithms that provide personalized travel re-
commendations based on travel history, preferences, and real-time conditions within
the hub

Innovative Application: Real-time route optimization and travel tips tailored to indivi
dual users.
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Our Personas’ Lifes Utilizing
the Mobility Hub

Their Original Struggles

Emily Harper, a dynamic marketing ma-
nager from Berlin, faced numerous chal-
lenges with the city’s public transport
system. Inconsistent schedules led to de-
lays and missed connections, overcrow-
ded trains and buses made her commute
uncomfortable, and cleanliness was a
constant issue. Additionally, limited co-
verage in some areas hindered her ability
to balance work and leisure effectively.
Luca Romano, a talented graphic desig-
ner in Milan, relied on public transport
for his daily activities but struggled with
accessibility. Some stations and vehicles
lacked proper features for wheelchair
users, frequent elevator malfunctions,

and crowded spaces during peak hours
made his travels difficult, and inconsis-
tent assistance from transport staff ad-
ded to his frustrations. Alex Morgan, a
freelance writer and content creator in
Amsterdam, battled anxiety triggered by
overcrowding and high noise levels in
public transport. The lack of quiet spaces
made it hard for Alex to find a calming
environment during travel, and incon-
sistent real-time updates increased their
anxiety about delays. Joseph

Okoye, a retired teacher in Brussels, fa-
ced accessibility issues with the public
transport system. Inconsistent schedules
and overcrowded vehicles were common

problems, making his shopping trips and
social outings less enjoyable. Sophia
Martin, a customer service representa-
tive in Barcelona, encountered frequent
complaints about the same issues, which
challenged her ability to provide excepti-
onal service. Even the high-tech Parcel-
Box 3000 struggled with logistical chal-
lenges, facing delays, unreliable tracking
updates, and occasional mishandling of
packages.

A Big Sigh of Relief by Our Personas

The introduction of the futuristic mobility hub revolutionized
the transport experience for everyone. In Berlin, Emily Harper's
commute became reliable and comfortable, with Al-driven pre-
dictive analytics ensuring precise scheduling, smart crowd ma-
nagement preventing overcrowding, and automated cleaning
bots maintaining cleanliness. Expanded transport routes offe-
red better coverage, making it easy for her to reach any part of
the city. Luca Romano in Milan found his commute seamless
with comprehensive accessibility features, reliable schedules,
and reduced congestion, all supported by well-trained staff.
Alex Margan in Amsterdam benefited from measures to reduce
overcrowding and designated quiet areas, creating a calming
environment, while reliable real-time updates managed their
anxiety. In Brussels,

Joseph Okoye experienced smooth and enjoyable travels with
comprehensive accessibility features, Al-driven scheduling, and
smart crowd management systems. Reliable real-time updates
maintained his independence and punctuality. Sophia Martin in
Barcelona thrived in her role, with advanced systems ensuring
consistent schedules, less crowded vehicles, and comprehen-
sive accessibility features, allowing her to provide exceptional
service. The ParcelBox 3000 achieved greater efficiency with
reliable scheduling, real-time tracking, and advanced handling
systems, meeting all delivery expectations seamlessly. The
futuristic mobility hub not only addressed previous frustrati-
ons but also enhanced the overall quality of life for all users,
making daily commutes and tasks more efficient, comfortable,
and enjoyable.
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Seamlessly switching between U-Bahn
and shared bikes keeps my schedule
flexible and reliable. | no longer worry
about delays or overcrowding, and the
cleanliness is impeccable. My journey

to work has never been smoothe’ ’

The reliable accessibility features and
real-time updates make my trip to the P
office stress-free. The well-trained staff Vo)
are always ready to assist, and the ease
and independence they provide have .
made my daily journey truly enjoyablg: ,F
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\ ‘e quieter spaces and reliable

: \\( real-time updates mean | can journey
‘te my favorite writing spots without
anxiety‘triggers. The smart crowd
management ensures a calm and
peaceful commute every days

Navigating to my favorite shopping di
tricts and cultural sites is now: effortl
and comfortable. It's @ fantastic asset

for seniors like me who value accessibi-

lity and reliability in public transporh ’

™
\
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Technology makes everything so ef-
ficient and user-friendly. Seeing how
our innovations improve people’s daily
journeys is incredibly rewarding. | love

being part of a team that's shaping t
future of urban transport. _ )

L

The futuristic mobility hub in Berlin
ensures that every delivery is quick,
secure, and efficient. From the logis-
tics hub to Emily Harper'’s doorstep,
the journey is smooth and hassle-free,

making missed deliveries and packa
theft a thing of the past. ? ’
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Contribution of the SHIFT
Mobility Hub to the Sustainable
Development Goals (SDGs)

The SHIFT Mobility Hub project is aligned with several of the United Na-
tions Sustainable Development Goals (SDGs), contributing to the global
agenda for sustainable development. By integrating advanced techno-
logies and innovative infrastructure, the mobility hub aims to create a
sustainable, efficient, and inclusive urban transportation system. Here's
how the project supports specific SDGs.

SDG 3: Good Health and Well-being

Promoting Healthier Lifestyles: The SHIFT Mobility Hub encourages the use of active
transport modes such as cycling and walking, promoting physical activity and con-
tributing to better health outcomes. Dedicated bike lanes, pedestrian pathways, and
safe, accessible routes within the hub make it easier for people to choose healthier
modes of transport.

Reducing Air Pollution: By promoting electric vehicles, shared mobility services, and
micro-mobility options, the hub reduces reliance on fossil-fuel-powered vehicles,
leading to lower emissions of pollutants. Improved air quality has a direct positive
impact on public health, reducing respiratory and cardiovascular diseases associated
with air pollution.

Utilizing Renewable Energy: The mobility hub integrates renewable energy sources,
including solar panels and wind turbines, to power its operations. This reduces de-
pendence on non-renewable energy sources and supports the transition to a clean
energy future.

Energy Efficiency: The hub employs energy-efficient technologies such as LED ligh-
ting, motion sensors, and smart energy management systems, minimizing energy
consumption and promoting sustainability.
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SDG 9: Industry, Innovation, and
Infrastructure

Building Resilient Infrastructure: The SHIFT Mobility Hub is de-
signed with resilience in mind, featuring modular and adaptable
infrastructure that can evolve with changing urban needs. This
ensures long-term sustainability and reliability of the transpor-
tation network.

Fostering Innovation: The hub serves as a testing ground for
cutting-edge technologies like autonomous vehicles, V2X com-
munication systems, and Al-driven traffic management. By fos-
tering innovation, the project contributes to advancements in
urban mobility and smart city solutions.

SDG 11: Sustainable Cities and
Communities

Enhancing Urban Mobility: The mobility hub enhances urban
mobility by providing seamless connectivity between various
transport modes, reducing congestion, and improving the effi-
ciency of the transportation network. This contributes to more
livable and sustainable cities.

Promoting Inclusive Transportation: The hub is designed to be
accessible to all, including people with disabilities and those
with limited mobility. Features like wheelchair ramps, audio-vi-
sual aids, and dedicated lanes for different transport modes en-
sure that everyone can benefit from the hub’s services.
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SDG 12: Responsible Consumption and Production

Promoting Sustainable Transport Options: By encouraging the use of shared mobility services and electric
vehicles, the hub promotes responsible consumption of transport resources. This reduces the environmen-
tal footprint of urban transportation.

Efficient Resource Use: The hub’s infrastructure includes automated systems for managing energy, water,
and waste, ensuring that resources are used efficiently and sustainably. This includes rainwater harvesting,
greywater recycling, and comprehensive recycling programs.

SDG 13: Climate Action

Reducing Greenhouse Gas Emissions: The SHIFT Mobility Hub contributes to climate action by promoting
low-emission transport options and integrating renewable energy sources. This helps reduce the overall
carbon footprint of urban transportation.

Climate Resilience: The hub’s design incorporates features that enhance climate resilience, such as green
roofs and vertical gardens, which mitigate urban heat island effects and support biodiversity.

SDG 17: Partnerships for the Goals

Collaborative Approach: The success of the SHIFT Mobility Hub relies on partnerships between city plan-
ners, transport operators, technology providers, and community stakeholders. By fostering collaboration,
the project advances shared goals for sustainable development and urban mobility.

Engaging Stakeholders: The hub actively engages with stakeholders to gather feedback, address concerns,
and ensure that the project meets the needs of the community. This inclusive approach strengthens the
project’'s impact and sustainability.

Conclusion

The SHIFT Mobility Hub is a transformative project that aligns with and supports mul-
tiple Sustainable Development Goals.

By creating a sustainable, efficient, and inclusive transportation network, the hub
contributes to healthier communities, cleaner environments, and resilient urban in-
frastructure. It exemplifies how innovative urban mobility solutions can drive progress
towards a more sustainable and equitable future.
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Questions and
Answers for the
SHIFT Mobility
Hub of the Future

How will the mobility hub integrate with existing city infrastructure
and public transportation networks?

The SHIFT Mobility Hub is designed to seamlessly integrate with existing city infrastructure and public trans-
portation networks. It connects directly with bus stops, tram stations, and metro platforms on the ground
and first levels, ensuring smooth transfers and improving the overall connectivity of the city’'s transport sys-
tem. The hub also features dedicated lanes and zones for different transport modes, minimizing congestion
and enhancing traffic flow.

What impact will the mobility hub have on traffic flow and congesti-
on within the city?

By organizing transportation modes vertically and optimizing the use of AVs and micro-mobility solutions,
the hub reduces congestion and improves traffic flow. Dedicated lanes for AVs, bikes, and pedestrians ensu-
re that each mode of transport operates efficiently without interference, while real-time traffic management
systems adjust routes and schedules to prevent bottlenecks.

What regulatory changes are necessary to support the development
and operation of the mobility hub?

Regulatory changes may include updating traffic laws to accommodate autonomous vehicles, establishing
safety standards for AV operations, and implementing data privacy regulations to protect user information.
Additionally, policies supporting the integration of renewable energy sources and promoting shared mobi-
lity services will be necessary.
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How will the hub ensure the safety of all users, including pedestrians
and cyclists?

The hub ensures safety through dedicated lanes and zones for each transport mode, minimizing conflicts
and reducing the risk of accidents. AVs are equipped with advanced safety features like emergency braking
and collision avoidance systems. Real-time monitoring and V2X communication enhance coordination bet-
ween vehicles, infrastructure, and pedestrians, ensuring a safe environment for all users.

How will user data be collected, stored, and protected?

User data will be collected through secure, encrypted systems integrated into the hub’s infrastructure and
mobile apps. Data privacy regulations will be strictly adhered to, ensuring that personal information is pro-
tected. Users will have control over their data, with transparent policies regarding data collection, storage,
and usage.

How will existing technologies and services be integrated into the
mobility hub?

Existing technologies and services will be integrated through a unified Mobility as a Service (MaaS) plat-
form, allowing users to plan, book, and pay for various transport modes. The hub’s infrastructure supports
seamless transitions between buses, trains, AVs, and micro-maobility options, with real-time data sharing and
coordination among operators.

How will the hub enhance the customer experience for passengers
and parcel delivery?

The hub enhances the customer experience by providing seamless, multi-modal transport options, reducing
waiting times, and offering real-time updates through mobile apps and smart kiosks. For parcel delivery, the
hub features automated sorting and distribution centers, secure lockers for last-mile delivery, and efficient
transfer points for different transport modes, ensuring timely and reliable service.

What market opportunities does the mobility hub present for
AV manufacturers?

The hub offers significant market opportunities for AV manufacturers by providing a platform for deploying
and testing AV technologies in a real-world urban environment. Manufacturers can collaborate with the hub
to showcase their latest innovations, gather valuable data, and refine their products based on user feedback
and operational performance.

How will autonomous vehicles be deployed and managed within
the hub?

AVs will be deployed through a centralized fleet management system that optimizes routes and schedules
based on real-time demand and traffic conditions. The system will ensure efficient utilization of AVs, reduce
waiting times, and enhance service reliability. AVs will operate in dedicated lanes and zones within the hub,
ensuring safe and smooth operations.
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What specific benefits will the mobility hub offer to vehicle users?

Vehicle users will benefit from seamless multi-modal transport options, reduced waiting times, real-time up-
dates, and enhanced safety features. The hub provides convenient access to a variety of transport modes,
making travel more efficient and enjoyable.

How accessible will the hub be for people with disabilities and those
with limited mobility?
The hub is designed with accessibility in mind, featuring wheelchair ramps, audio-visual aids, and dedicated

lanes for different transport modes. Smart kiosks and mobile apps provide easy access to information and
services, ensuring that all users can navigate the hub comfortably.

How will the hub address risk management and liability issues,
especially with autonomous vehicles?

The hub will implement comprehensive risk management protocols, including advanced safety features for
AVs, real-time monitoring, and strict adherence to regulatory standards. Liability issues will be addressed
through insurance policies specifically designed for AV operations, ensuring that all parties are protected.
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How will the hub improve the efficiency of parcel delivery services?

The hub features automated sorting and distribution centers, secure lockers for last-mile delivery, and ef-
ficient transfer points for different transport modes. These facilities streamline parcel handling, reducing
delivery times and improving reliability.

How does the mobility hub contribute to the city’s
sustainability goals?

The hub contributes to sustainability goals by promoting the use of electric vehicles, shared mobility ser-
vices, and micro-mobility options. It includes solar panels and wind turbines on the roof level to generate
renewable energy, and green roofs and vertical gardens enhance urban biodiversity and improve air quality.
The hub’s design encourages the use of eco-friendly transport modes, reducing the overall carbon footprint.

How scalable is the hub model for deployment in other cities?

The hub's modular design and flexible infrastructure make it highly scalable for deployment in other cities.
The model can be adapted to different urban environments and transport needs, ensuring that the benefits
of the mobility hub can be extended to a wider range of locations.
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Chapter 03: Conclusion

Create the
SHIFT to a

New Future

As we bring this report on SHIFT to a clo-
se, we envision a future transformed by
innovative and sustainable urban mobili-
ty solutions. SHIFT is more than a project;
it's a beacon of hope, illuminating a path
towards seamless, enjoyable, and effi-
cient travel. It addresses the frustrations
that commuters face daily—traffic con-
gestion, environmental pollution, unre-
liable public transport, and overcrowded
vehicles—by reimagining what a mobility
hub can be.

At the heart of SHIFT lies our commit-
ment to integrating diverse modes of
transport with elegance and sustainabi-
lity. Advanced technologies like Al, au-
tonomous vehicles, and loT converge to
create a transit experience thatis not only
seamless but also intuitive. Our detailed
personas ensure that SHIFT meets the
needs of everyone, from daily commu-
ters to travelers with disabilities, making
transportation accessible and inclusive.

This visionary project would not have
been possible without the unwavering
support and collaboration of our client.
Your dedication to advancing sustaina-
ble urban transport has inspired us every
step of the way. We are deeply grateful
for your trust and partnership.

We hope this report serves as a catalyst
for innovation, sparking new ideas and
inspiring all stakeholders in urban mo-
bility. SHIFT embodies a future where
transportation is no longer a burden but
a joy, where every journey is an opportu-
nity for connection and discovery. It is a
vision of a world where sustainability and
progress go hand in hand, creating con-
nected and vibrant urban environments.

Thank you to everyone who contributed
to this project. We look forward to seeing
SHIFT lead the way to a new era of ur-
ban mobility, where the possibilities are
boundless and the future is bright
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Appendix




01. Brainstorm Supplies, Results, and Findings

All pictures of this brainstorming session can be found via this link.

01. More Research, Findings, and Picture

(

Reach out to OSOC if you want to know more about this project.

03. 7 Concepts to Choose From

The Tree of Life:

Description: Structure the hub like a giant tree, with a central
trunk housing the main facilities and branches representing dif-
ferent transportation modes. This can include elevated walk-
ways, hanging gardens, and vertical transit options.

Wow Factor: The tree symbolizes growth, sustainability, and
interconnectedness, providing a visually stunning and environ-
mentally friendly hub.

The Waterfall Flow:

Description: Design the hub to incorporate flowing elements
like waterfalls and streams, guiding passenger movement
through fluid and natural pathways. This can include water fea-
tures and smooth, curved architecture.

Wow Factor: The waterfall metaphor emphasizes tranqguility
and continuous movement, creating a calming and efficient
transit environment.

Gear Shift Metaphor:

Description: Design the hub to resemble the components of a
gear shift mechanism. Different levels or sections of the hub
can represent various gears, each catering to different speeds
and modes of transportation.

Wow Factor: This concept symbolizes progress, adaptability,
and efficiency, conveying the message that the hub can adjust
to the needs of all passengers, providing smooth and seamless
transitions.

Shifting Landscapes:

Description: Create a dynamic hub where elements such as se-
ating, kiosks, and walkways can shift and reconfigure based on

the time of day, traffic flow, or specific events. Use movable
partitions and modular furniture to achieve this.

Wow Factor: This concept showcases flexibility and innovation,
allowing the hub to transform and adapt to various scenarios,
ensuring optimal functionality at all times.

Forest Canopy Hub

Inspiration: Rainforest Canopy

Design: Multi-level platforms and pathways interwoven with
lush, green canopies and treetop walkways.

Ease of Movement: Elevators and suspension bridges con-
nect different levels, providing a seamless and scenic journey
through the hub.

Shift in Motion:

Description: Design the hub to constantly convey a sense of
motion and fluidity, with features like moving walkways, rota-
ting platforms, and fluid architectural lines that guide the flow
of passengers and vehicles.

Wow Factor: This concept captures the essence of continuous
movement and progress, creating a dynamic and engaging en-
vironment that embodies the spirit of urban mobility.

Solar Leaf Hub
Inspiration: Photosynthesis

Design: Solar panels shaped like giant leaves cover the hub,
providing shade and generating renewable energy.

Ease of Movement: Shaded pathways with integrated solar
charging stations for personal devices and electric vehicles, al-
ong with clear, leaf-patterned signage.


https://drive.google.com/drive/folders/1Ig7PBmRWcs4QyIfyXZ8R1eHOGezMrg42?usp=sharing
https://osoc.be/

This was an inspirational and visionary report by Evi D.R., Raman T, Jordy C., & Walter V.



