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Did you ever consider
modern city
transportation problems
and sustainahility
challenges could be
solved with rails?

SmartRail



Cities keep expanding Reducing mobility
- Publictransportation needs to reach wider and emiSSions hecomes

wider areas
* Moreinvestmentsininfrastructure and vehicles harder
* Businesses have difficulties in forecastingthe -
development of different city areas and investing
in them
e Citizenservices become harderto reach and travel
times become longer

* Higher amount of congestion in main roads and
city centers

SmartRail




omart & sustainable
city that attracts
people, investments
and growth

SmartRail



Rails bring together citizens, business and technology
for hetter and more sustainable future.

Citizens

Living, working and free time
located nearto each other

Different city areas become more
reachable

Easier access to necessary services
Accessible vehicles
New mobility services around rails

Reliable and on-time city
transportation

Better quality of life

SmartRail

Businesses

Better understanding of
development of different areas

Easier planning of business
More understanding of people flow

Stability enables making successful
investments

Technology

Safer trips enabled by automation
and data from vehicles

Smaller energy consumption by
route & speed optimization

Optimized maintenance for trams

Long life cycle of the vehicle
enables constanttechnological
development of the vehicle




Private and public investments increase because
of stabile mobility environment

Urban development and financing get easier
Less congestion

Cheaper public transportation

Vehicle reliability improves

Enhanced reliability of the city transportation
Smaller life cycle expenses

Land and properties increase in value

SmartRail




With smart tram you move more people and reach lower costs

Grow the capacity of Reduce the costs of
city transportation life cycle

SmartRail



SmartRail

Brings
stakeholders
together to
Innovate

SmartRail “cosystem




What we offer

Best tools for for renewing cities through mobility

World’s safest and most reliable and efficient smart trams

Stateof the art technology and platform for future mobility services

SmartRail




Kuva: Pasi Tiitola, Tampereen raitiotie Oy
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Renewing cities
through mohility

Cities keep growing in both population and
Size creating a bridge between positive
development and sustainability objectives.

The SmartRail ecosystem provides the best
tools for evaluating different mobility solutions
and long-term development outcomes for
cities to make the most sustainable mobility
choices both ecologically and socially.

SmartRail

Ecosystem offering

Tampere City Smart Tram Living Lab

Evaluation tools for cities
Impact assessment including scenarios for city
development as well as societal and business impacts

Simulation tools
Training
Testing

Virtual mobility development
Digital Twins
3D modeling




World’s safest and

most reliable trams

In order to meet the emission targets and
citizen needs in growing cities, the mobility
network needs to be updated to 2020.

Finland is known for developing world class
environment for trams. However, the true
value is in the data that is collected from
every single point of the vehicle and routes.
This enables safer and more reliable trips for
the citizens and cost efficiency for cities and
transport service providers whether the goal is
to update existing vehicles or to offer a
completely new mobility experience.

SmartRail

Ecosystem offering

Safe path to autonomy
Machine intelligence up to full autonomy operations

Cost efficiency through longer life cycle of trams
Real time analytics on upcoming tram maintenance work

Energy efficiency
Brake-energy recovery

Safety

Increased machine precision in highly demanding
environments and extreme conditions

Predictive avoiding of collisions

Real time speed and route monitoring

Reliability
Real time status of the whole tramway from infrastructure
condition to security incidents




Platform for future
mobhility services

Stability and predictability of tram routes
provide new possibilities for businesses and
cities to develop the citizens’ customer
experience even further.

State-of-the-arttechnology and data provided
by companies in the SmartRail ecosystem
enable solutions that shape the future of
cities.

SmartRail

Ecosystem offering

Better customer experience
Easier ticketing and real time route planners and detection
Always on time mobility due to real time status of the tram

User focused and data driven mobility solutions
Passenger counting services

Recognizing different passenger groups

Route optimizing based on accurate passenger data
Passenger guidance

Easy travel chains for citizens

Cities that are betterto live in
Noise detection and measurement
Accessible route from start to end
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The world’s most premium modernlight rail designed in extreme harsh Nordic
conditions — made to be operated everywhere. Smartinnovations combined with Benefits we deliver:
strong technical solutions

Durable rolling stock with smart
Skoda Transportation Our SmartRail offering mechanical and [OT solutions

Skoda’ supplies smart solutions for heavy and light rail vehicles,
our target is to be able to supply fully automated vehicles in the
in supplying low-floortramsand double-deckcoaches. Currently Skoda near future. Solutions proven in challenging

conditions

Skoda Transtech is a leading Europeanrolling stockmanufacturer specialized

Transtech issupplying state-of-the art light rail vehiclesto the Finnish . . .,
ppiving 9 Our available solutions today are driver’s support systems (as e.g.

metropolisof Helsinki, the city of Tampere and aswell ascoachesfor Finnish collision protection and vigilance monitoring) and vehicle
management tools (as e.g. vehicle management and passenger

Railways. Since 2015 Skoda Transtech ispart of the Skoda Transportation .
flow analytics).

Group. Skoda experts develop, produce and supply top products customized . .
We have test environments and simulators available for complete Lower Ilfe—cycle costs due hlghly

vehicle systems including driver’s training system to digital tw ins. optimized vehicle structure and
attention to details

to the needsand wishes of its customers.

Contact us: R _ _
We design rail solutions with

Ollipekka Heikkila sustainability in mind, in terms of
Head of Sales, Light Rail Solutions energy consumption, materials,
+358 50 364 8770 recyclability and accessibility for a
ollipekka.heikkila@skodagroup.com 40-year life cycle.

SmartRail | www.skodagroup.com



Leading edge scientific and technical expertisein cross-sectoral solutions for
rail-related city mobhility through ecosystems and living labs

VTT

VTT is one of Europe’s leading research
institutions. We advance the utilisation and
commercialisation of research and
technology in commerce and society
through scientific and technological
means.

Contact us:

Raine Hautala
Principal Scientist
+358 40 5841114
raine.Hautala@wtt.fi

SmartRail | www.vtt.fi

Our SmartRail offering

VTT offerstools for societal, business and

environmental impact assessments as well
as business models, working practices and
living lab tools for ecosystemic co-creation.

Data-driven rail-related secure solutions
for sustainable transport and mobility
integrating other city transportand
services.

Digital solutions for simulations, energy
efficiency, optimization, proactive
maintenance and autonomous rail
transport development enable sustainable
mobility for cities on rails.

Academy
« Environme:
Sustainability - Social
+ Economi

Business

Public sector

) User-centric
mobility services

Sustainable Living
mobility i'ab

New business
opportunities

Benefits we deliver:

Decision support for cities to
advance sustainable and user-
focused mobility

More attractive and efficient travel
experience for end users

Solutions for smart traffic system
and safe pathway to autonomous
systems

Speeding up of company RD&lI for
sustainable growth of business



http://www.vtt.fi/

NODECON

Finnish technology company focusing on digitalization solutionsin the fields of
smart traffic (ITS), smart cities, built environment and infrastructure.

Nodeon Finland Oy

We help our customersincrease the
intelligence and automation as well as data
collection and analysis at all differentlayers
of the systems. Nodeon's expertise is based
on four technology pillars: software design,
telecommunication solutions, automation
and electrical design.

Contact us:

Timo Majala

Director

+358 40 7511790
timo.majala@nodeon.com

SmartRail | www.nodeon.com

Our SmartRail offering

Nodeon offers expertise, tools and
solutions for expanded and real-time
situational awareness in safety critical
locations in a city street network.

Solutions for C-ITS (co-operative ITS)
related real-time communication between
intelligent street infra and moving objects
(trams, vehicles).

Automated solutions for tram monitoring
for predictive maintenance purposes.

Benefits we deliver:

Creation of traffic situational
awareness for data-driven traffic
controlling and safety solutions

Expertise for future development
of C-ITS based traffic
management in the cities

Improved and predictive
maintenance and repairs for trams

Wide-scale expertise from traffic
monitoring and analysis for creating
user-oriented data-intensive
mobility services for citizens



https://www.nodeon.com/
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- J Tampere University

Holistic impact assessments of rail-based urban mobility with automated feeder
bus routes on land use, transport system, public transportlevel of service and
passenger experiences with accessibility simulation

Tampere University

Tampere University is one of the truly
multidisciplinary universitiesin Finland,
bringing together research and education
in technology, health, and society.
Collaboration with our partnersis built on
unique combinations of scientific
disciplines and applied expertise.

Contact us:

Markku Turunen

Professor (Interactive Technology)
+358405339689
markku.turunen@tuni.fi

SmartRail | www.tuni.fi

Our SmartRail offering

Tampere University offers several tools for
assessing urbanrail systems, such as:

Land use, transport system and
sustainability assessment framework.

Pahvimaketti - a unique physical
showcase and testing environment at
Nokia Arena, in the heart of Tampere to
introduce and test future digital servicesin
a physical environment.

Digital Virtual Reality simulation
environments and interactive public
displays.

Digital models of advanced materials and
structures for design and simulation

Benefits we deliver:

Support for designing accessible
public transportation services for
people with different needs.

A low-level solution to introduce
and test future digital services in a
physical environment.

Support for simulating and
designing accessible public
transportation services in XR.

Citizen and user experience
surveys for assessing the effects
of urban rail




. CD Tampere University
VERNE
TRANSPORT
RESEARCH CENTRE

Holistic impact assessments of rail-based urban mobility with automated feeder
bus routes on land use, transport system, public transportlevel of service and

passenger experiences

Transport Research Centre Verne Our SmartRail offering

Transport Research Centre Verne at Verne offers analytic tools for assessing
Tampere University promotes developing the impact of urbanrail and related
sustainable transport systemand logistics mobility service offerings on:

through research and education activities

and their societal impact. Land use

Transport system

« Transport mode choice

Contact us: « Emissions

Heikki Liimatainen « Safety and security
Professor )
+358 40 8490320 * Costs and benefits

heikki.Liimatainen@tuni.fi

SmartRail | https:/iresearch.tuni.fiiverne/

Benefits we deliver:

2

Holistic impact assessment tools
for cities

User experience surveys for
automated bus trials

Citizen surveys for assessing the
effects of urban rail on
accessibility

Emission reduction assessment
framework and calculations



mailto:heikki.Liimatainen@tuni.fi
https://research.tuni.fi/verne/
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Proxion is a fast-moving digital rail company and Finnish leader in the
development of smart rail traffic usability and agility.

Proxion

The most important thing for us is that our
customers succeed and rail traffic
develops. Utilization of the data enables
better planning of rail trafficand
infrastructure as well as decision-making
on how to proceed.

Contact us:

Tuomas Lonka
Development Director
+358407129422
Tuomas.Lonka@proxion.fi

SmartRail | www.Proxion.filen

Our SmartRail offering

Utilization of the data enables better
planning of rail traffic and infrastructure as
well as decision-making on how to
proceed.

SmartRail products

ProX Mobile 5G laboratory

ProX Autonomous Train

ProX TRL and ProX Radar

ProX Situational awareness application

Benefits we deliver:

Safety
We are appreciated as experts of safe
rail traffic and railway infrastructure.

Sustainability

Our mission is to double the rail
transport and to develop more
sustainable solutions to rails.

Cost-efficiency
Deweloping ways to minimize shumting
and maximize uptime and payload.

Experts on tracks

We sernve companies in all matters
regarding to planning, designing,
constructing or operating on rails.




Smart cities where everyday life is paced on a sustainability and responsible

choices. Thatis what we at Sitowise do.

SITOWISE

Sitowise is a Nordic expert in the built
environment with a strong focus on
digitality

We design smart cities, smooth travelling
and spaces for living. We operate in three
business areas: building design,
infrastructure design and digital solutions.

Contact us:

DAMIEN DE MAYA

Sales and Partner Manager
+358 40 0287 692
Damien.demaya@sitowise.com

Our SmartRail offering

Sitow ise creates the digital landscape and sustainable mobility of
the future. Our experts workto help clients save costs, time and
the environment, rationalize design and construction, and create a
society in w hich data is put to use for decision-making and service
development.

Examples of the digital solutions w e offer:

» Smart data management forthe built environment, transport
infrastructure and urban development project

» The mobility revolution: intelligent transport, MaaS, traffic data
and public transport planning

* Virtual environments, building information modelling and VR

» Telecommunications consulting, 5G consultation and smart
infrastructure

* Logistics

SmartRail | The SmartCity Company | Sitowise

Benefits we deliver:

Sustainable. Virtually design
solutions for citizens.

Responsible. Take the circular
economy into account for the
whole project life cycle.

Risks reductions. Predict different
scenarios and exceed the end
user’s expectations.

Cost effective. Real-time
monitoring and corrections for a
flawless journey.


mailto:Damien.demaya@sitowise.com
https://www.sitowise.com/

PayiQ®

Smart ticketing for a smart future, PayiQ is leading the way to a smarter and
more user-friendly world of transportation

iQ Payments Oy

PayiQ develops Ticketing as a Service
platform that enables cities and transport
operators to sell mobile tickets and
validate them. The platform also gathers
data on usage and movements that can be
used to improve customer experience and
process efficiency.

Contact us:

Pirkka Lankinen

CEO

+ 358 500 984 084
pirkka.lankinen@payiq.net

SmartRail | www.payiq.net

Our SmartRail offering

PayiQ offers a widely used platform and
mobile app for collecting user datato
everyone’s benefit.

Transport operatorsand city officials
receive information on usage to better plan
services. Users have an easy and safe
contactless way to pay for transport
tickets. In addition, they can get targeted
information on traveling and other
services.

Possibility to integrate with various
services and offer tickets for the whole
travel chain.

Benefits we deliver:

Easy and secure mobile
payments

Multimodal tickets and travel
chains

Enriching travel experience with
targeted services

Sustainable solutions for smart
traffic




Lumikko

Lumikko Oy is flexible company specialized to development and production of
customer tailored HUAC systems for challenging environments

Lumikko Oy

Lumikko Oy is Finland’s leading company

focused on the design and production of
HVAC solutions for mobile applications,
with its history stretching back to the
1970s.

Contact us:

Ville Saikkonen

CEO

+358 50 4333762
Ville.Saikkonen@Ilumikko.fi

SmartRail | www.Lumikko.fi

Our SmartRail offering

Lumikko Oy offers high technology
knowledge and experiment for HVAC
system development for railway
applications.

With web based remote monitoring
systems all needed service data can be
collect, save and use for preventive
maintenance activities

For air filtering Lumikko have advanced
solutions for small particles and viruses
filtration from circulation air.
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Benefits we deliver:

Energy efficient HVAC solutions
with low life cycle costs

Clean air filtering against to dust,
pollutions and viruses.

Web based service data
monitoring for preventive
maintenance activities

Passenger area and driver’s
cabin’s accuracy temperature
control




GIM

ROBOTICS

Fueled by decades of peer-reviewed and hands-onhard science with real mobile
machines, forged by dozens of global user cases, our proprietary GIM SV Stack
can turn your rail machine even into a full-blooded field & service robot.

GIM Robotics

Full stack software for mobile machinery
working in all weather conditions. Shared
and full autonomy operations. Our
competence covers e.g., sensor fusion,
real time 3D localization and mapping,
traversability analysis, computer vision
systems and dynamic object tracking.

Contact us:

Tatu Lyytinen

Chief Operating Officer

Tel:+358 50 532 8278

Email: tatu.lyytinen@gimrobotics.fi

Our SmartRail offering

Our background software and knowledge
especially in perception, localization, and
mapping accelerates the adoption of new
operator assistive technology for next
generation rail machines and speeds up
the product developmentwhenthe field is
moving towards higher level of autonomy.

Our 3D localisation and environmental
modelling sensor and software systems
provides the foundations for situational
awareness, obstacle detection and
collision warning signals for the driver or
for the automatic control/braking system.

SmartRail | WWW.GIMROBOTICS.FI

Benefits we deliver:

Making your rail machine safer,
more intelligent, precise and
efficient.

Speed-up your product
development, open new markets
and save your resources.

Reliable obstacle detection
needed for the development of
any autonomous rail systems.

Reduce the possibility of human
error and increase the maximum
usage of the rolling stock.




dever

Simullation

Experienced and visionary development team providing an innovative approach to
serious games, gamification and virtual environments

Clever Simulation Entertainment /

Ef%Melr(Simulation Entertainmentis a
developmentteam operating under
Kajaani University of Applied Sciences.

Clever concentrates on serious game
development, virtual and augmented
reality development and other new
technologies.

Contact us:
Kyosti Koskela
Team Manager

+358 44 7101 269
Kyosti.Koskela@kamK.fi

SmartRail | www.cse.fi

Our SmartRail offering

Clever/ KAMK offers expertise on realistic
3D modeling using photogrammetry, laser
data and automatic in-house modelling
tools.

Developmentteam has comprehensive
knowhow on implementing gameplay
elements and mechanics to traditional
simulation environments.

Cleverteam has experience in combining
physiological data e.g. eye movements
with game environments and using this
data either for research purposes or
integration with games.

Benefits we deliver:

Experienced team with an
adaptive and innovative approach
to customer’s needs

Implementation of new and
versatile technological solutions
for design and production

Economical and modern solutions
for simulation to enhance
sustainability.

Unlimited possibilities for
ecosystemic co-creation and
continuous development




ambientia

the future creation company

Digitalisation of SmartRail Solutions: Tramway Dashhoard - Real Time Tram Traffic

and InfrastructureDatain Action

Ambientia Ltd.

We combine business, data, research,
design and technology in a way that helps
companies survive in tomorrow's
competitive environment. We care and
make sure that the success of our
customers will not be prevented by
changes in their business environment.

Contact us:

Harri Nieminen

Development Consultant, Partner
+35850 588 2565
harri.nieminen@ambientia.fi

Our SmartRail offering

Integrated application with a real time
overview to tram traffic and infrastructure.
This enables effective operating of the
network of actors contributing to the
smooth running of trams and optimizing
the passenger experience.

We are also aiming to extend our digital
offering by developing a software product
utilizing Al and machine learning to provide
tram customers with predictive
understanding of their tram traffic.

SmartRail | https://lwww.ambientia.filen/

Benefits we deliver:

Better passenger experience as a
result of real time overview of
tramway operations

More effective processes for
cities’ tramway through better
transparency

Data utilization of tram traffic flows
allowing for developing new
business models

More efficient cooperation
between organizations in the
tramway network




. @ RAIN

Al FOR YOUR
BUSINESS
NOW.

Smarter Cities are built with Al on the Edge, where the data applications are

needed and used - exactly where the people, husinesses and the societies are. Benefits we deliver:

Cutting-edge technology platform for
RAIN by Lempea Oy _ _ everyone, today: Al, Edge, 5G
RAIN was born from over 200+ years of Our SmartRail offering Private Networks, Edge-to-Cloud
WO(;kbeXPertlset " n?tworl;.s’ (:/(;rnTlJlr]IC?tlonS RAIN democratizes data by bringing RAIN can be integrated into any
andbusiness fransformationidigiatisation. leadership into how data transforms into new existing IT & Cloud infrastructure.

business and asset efficiency. Digitalization is With unlimited scalability!
our mission and your data is your competitive
edge - we make the data work for you!

TeamRAIN are data-excited group young
and veteran IT solution providers and

No code use speeds up every aspect

partners for business development. of your work and deploying Al.
Start small, scale big. RAIN adapts into your Easy start for any business!
Contact us: needs perfectly and enables you to scale _ _
horizontally and vertically when required With RAIN you can make real-time,
LEMPEA Oy | RAN y y g ' Al assisted business decisions and
Kaivokatu 10 B +358 40 865 9516

TeamRAIN has a vast network of like-minded connect process data close to its origin
professionals fromall fields of industries for
collaboration.

00100 Helsinki info@lempea.com
FINLAND

SmartRail | https://rain.global/




¥4 VARALA

Engineering Oy

Benefits we deliver:

Professionals withlong and extensive experience in domestic and international Expertise in automated

ITS projects and solutions. public transportand feeder
transport services.

Deep knowledge of traffic

Varala Engineering Oy Our SmartRail offering lights and KPIs.

Varala Engineering’s core competencies Varala Engineering provides expertise in

are expertise related to the implementation the following areas: _ S

of traffic monitoring and management . Traff fovst g Expertise of prioritization
systems and solutions. Varala Engineering raftic management Systems an systems for different modes
was founded in 2019 and is part of the solutions (traffic lights, dynamic road of transport.

Normi Group. signs, camera surveillance systems)

» Co-operative solutions (C-ITS) Experiences of creating

«  Communication technologies digital twin in Smart city

Contact us: environment.

« Urban traffic situational awareness

Laura Riihentupa
systems

Senior consultant
+358 50 313 9077
laura.riihentupa@varala-engineering.fi

SmartRail | www.varala-engineering.com


http://www.varala-engineering.com/
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Solita helps companies to excel in digital transformation by providing digital,
organizationaland ecosystemic expertise and by building tomorrow’s sustainable
tata-driven services and systems.

Solita Our SmartRail offering

Solita has the most extensive expertise in the Nordics on Future services will be built on data. Solita provides a
creating customer and data-driven mobility solutions. range of services fostering data-driveness:

Wlt.h our custom(—?‘rs, we operate on land, on rails and on 1. Data governance within ecosystems: Data

rolling stock helping you to harness data for better governance and management ensuring strategic
services, effectiveness and new value for the whole data alignment, efficiency and ability to execute

ecosystem. We turn the change into a competitive

_ _ o _ 2. Advanced analytics: Defining data strategies and
advantage with comprehensive digital expertise that

roadmaps striving for business-driven analytics

combines technology, dataand human insight solutions utilizing multi-organizational data and Al.

Contact us: 3. Situational awareness: Modern customer-centric
real-time services supporting mission-critical tasks.

Aki Aapaoja

Account director, Solita Mobility 4. Asset management: Infrastructure and asset

+358 40 7444 823 management capabilities built on seamless

) . L rocesses over the life-cycle
aki.aapaoja@solita.fi P 4

SmartRail | www.solita.fi/len/mobility/

Supporting business renewal in digital

landscape and ecosystems.

Data-driven excellence by empowering
the digital workforce with modern tools,
data and analytics.

Extending your reach and timing
through connectivity, situational
awareness and governance solutions.

Turning sustainability and life-cycle
services into a competitive
advantage.




DOOR SOLUTIONS

High quality passenger door solutions for rolling stock, engineered to sustain
harsh climates and demandinguse Benefits we deliver-

Intelligent door systems with

. . Tamware’s own door controlling.
Tamware Our SmartRail offering 2
Oy Tamware Ab isaleading European door solution provider for rolling stock, Tamw are Supplies high-tech door solutio_ns for Iight rail _Vehicles,
and our intelligent door systems and their controlling w ill greatly Widelv tested door svstems in a
specializing insupplying electric door systems to the rail and bussector. support the fully automated vehicle production for the near future. b/ ] _ y
Tamware’sdoor systems are used for instance in Skoda Transtech’stramsin . . large varlety of VehICIeS’ from
The recently created new generation SIL2 —level door controlling buses. shuttles and trucks to liaht
the city of Tampere, in Stadler'stramsfor Milanand in Stadler'stramsin grants high safety for passengers, in addition to the default door ) - 9
Bolivia. Tamware door systemsare alwaystailored to customerneedsand safety equipment. rail vehicles.
Tamware hasbeen recently selected asa preferred supplierand solution Tamw are’s high quality products will ensure long-lasting, .
roviderformany OEM’s. such as Stadlerand Scania environmentally friendly and safetravels forthe OEM's, operators Tailored systems to each
P y ’ ' and passengers on board. customer’s requirements.
Contact us:
Tomi Haarala Sustainable solutions with high
Vice President - Sales, Rail Division recyclability, low energy consumption
+358 50 919 3304 values and low lifecycle costs.

tomi.haarala@tamware.com

SmartRail | www.tamware.com



