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OUR LEADING IDEA

safer, quicker
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SWARCO | The Better Way. Every Day.
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RACE COURSES

SPORTS GROUNDS SPECIAL SYSTEMS AFTERGLOW SYSTEMS TACTILE MARKINGS

SWARCO | The Better Way. Every Day.



INTELLIGENT TRANSPORT SYSTEMS

MOBILITY HIGHWAYS AND PUBLIC TRANSPORT
MANAGEMENT TUNNELS
» SWARCO urban mobility » Highway guidance n-Street parking » Fleet management
management systems ff-street parking > .Real-tlm'e passenger
» Traffic control centres » LED Variak sage » City-wide parking information
» Intersection control Si guidance systems » Te.rm.lnal management
» LED traffic lights » » Access control » Priority at mpersecﬂons
» Detection » der » Single space monitoring » On-bqard units -
» Emission reduction » Parking & Charging » Security and monitoring
concepts » Parco App » Payment schemes
» Prioritization of » “Tunnel operation and » Corporate parking
emergency vehi monitoring software solutions

Markings for parking
License plate recognition

WIM integration
Truck parking
» C-ITS/I12V » Payment solutions

communication

SWARCO | The Better Way. Every Day.



INTELLIGENT TRANSPORT SYSTEMS

PORT SOLUTIONS BIG EVENTS E-MOBILITY

LIVABLE CITY CONNECTED DRIVING

SWARCO | The Better Way. Every Day.
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GLOBAL TRENDS lg)}

Sustainability and regulation

= Decarbonization target f cities (EU Green
Deal)

ol » .® Increasing | late
) \
- ,’

Urbanization

= 5.1 billion people (60%) living in
cities by 2030

= Congestion +20-35% since 2010 , ’ SpOI‘t mode Shlft

= Serious modal shift in cities (new modes
. such as e-scooters and e-hailing emerging;
L.) shift from car to public transport and micro-

AW\ Autonomous driving 3 = - B O0IIY)
|||I|IQ

= Most OEMs launch L4/5
Big data / adv. analytics

autonomous vehicles not before
2023 (new players earlier)
= By 2030, 70% of companies might
have adopted at least one type of Al
technology

-’))

S -
f:l«' Connectivityg@an

= 80% of c d 'e&
connecti i 0 N . om=o

= ~EUR 400-600+ BBh expected value pool = E-Mobility
increase by from connected car = ~20-40% of new vehicle sales in
use cases

urban areas with XEV powertrains in
2030

SWARCO | The Better Way. Every Day.
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CHALLENGES AND OPPORTUNITIES FOR TRAFFIC INDUSTRY (s?)
Sustainability and regulation

* New software based busingss cases (e.g., emission
management, noise control,street safety) are

emerging
Jransport mode shift @

= New data sources to support strategic

Urbanization

= Urban sector continues to be the focus
(today more than 50% of our revenues)

= New traffic management offerings
should address congestion and all
transportation modes

for bikes etc.)
= Protection of vulnerable road users

» Role of TM Infrastructure being re-defined

» Traffic guidance and control at network level
will still be required

Nl
Big data / adv. analytics

» Evaluate better use of currently available data
sources and integrate and use of alternative data
sources in TM solutions

* New C-ITSUSecasesiemexging
= Currently CslifS"marketiis in build up phase

* New playegs (e, telecom, automotive, cities) are
assessing thetr offering/willingness to pay

E-Mobility B

» Increased need for integrated parking/charging
solutions

SWARCO | The Better Way. Every Day

transportation modes (PT priority, Green wave
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ONE COMPANY, ALL SOLUTIONS

| A BETTER |
L JOURNEY |

SWARCO | The Better Way. Every Day.




SWARCO IS PRESENT IN 80 COUNTRIES

85% of value creation

In Austria is exported.

. Additional export markets of SWARCO . Country with SWARCO production site / company

SWARCO | The Better Way. Every Day.
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THE CHALLENGE

Implement an intelligent traffic management strategy that will enable traffic operators to focus
road network performance on achieving journey time reliability, rapid incident detection and
automated response and increased road safety

SERVICES
Design, develop, supply, install and maintain a state-of-the-art in%ed country wide

“Intelligent Transportation System” (ITS) software atform
TECHNOLOGY

SWARCO integration platform featuredwithftunnehm ment system, macro and micro
tioh and’automated incident response strategies

traffic modelling, advanaed traveler i
PROJECT DURATI
02/2019-03/

lished with a mandate of providing world class infrastructure facilities in Qatar, especially
roads, drainage and other government facilities. PWA has been constructing a Roads
Management Centre (RMC): a state-of-the-art facility, using high technology systems and
equipment, to maintain, monitor and manage the roads assets under the responsibility of
Assets Affairs.

The main aim of this RMC project is to deliver a comprehensive Intelligent Transportation
System (ITS) platform hosted in the RMC, henceforth called RMC Software Solution. The RMC
Software Solution shall be the ITS platform for PWA — supporting and integrating all existing
and future ITS implementations planned by PWA over the coming years. This project
incorporates design, develop, supply, install and maintain an integrated “Intelligent
Transportation System” (ITS) software platform:

. Software Module to/for: Monitor and Control of the existing and new ITS equipment e.g.
CCTV /VMS / RWIS / WiM / Overheight Detection

= System / Microsimulation & Traffic Forecasting / SCATS Traffic Control / SCADA Tunnel
Management System / Automated Incident Detection System / Integration of several
existing systems.



A SUCCESS STORY: THE CHALLENGES

I T Manage congestion

Manage road incidents

;‘.cgﬁ Manage planned events
R .
%F Automation of response plans

Stakeholder collaboration

%\A ility and Innovation

RMC Technology Integration

SWARCO | The Better Way. Every Day.

Where ,How much, When, Why and What to do?

Fault and incidents Detection, Impact and N““
P
Impact assesment and traffi @@

Scenario m in @e nd preemtive mitigation
ta s

galiiime aring, pre-emptions, VVIP and priorities (SC, MO,
1@ Lusail, Tnternal stakeholders,suppliers etc)
Accurate, reliable and relevent

itigation plans, and Media publishing

Strategy and plans, Technology adoption, Connected Vehicle, V2X,
Virtual Signs, and MaaS

Many legacy and new sub-systems, protocols, standards, suppliers
and vendors, fragmented data and information, CCC and security

07.03.2023
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A SUCCESS STORY: THE BENEFITS
)

Help make better decisions \ O -> \
— \o
Slower build-up of congestion I_I_I_l . i 6“

e\
Quicker incident recovery time @O“
O ““o

affic flow capability

diGii
AN
N L
6 Intelligent Incident Response Plans \jﬁ
Improved Customer Experience i : @‘

SWARCO | The Better Way. Every Day. 07.03.2023

15



Our vision

\o
Tackling 21st Century Crlall (\\»\

ot
cO

It’s all about addressing pain points

Building the future




Our customers’ needs
are drastically changing,

and SWARCO is there
to provide solutions.

Urban traffic congestion
Poor air quality

Budget constraints O
Staying on top of innovation < '
Scarcity of parking space

Increasing safety for (RU

Lack of sk e S
Lacking%e ility of systems
Interurba IC congestion

Road user safety on highway & in tunnels
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SWARCO | The Better Way. Every Day.
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WHAT DOES THE FUTURE

LOOK LIKE?

» Building more roads will

lead to an increase in traffic l f

» Congestion in cities
around the globe
Increases travel times
by 25-60%

» Urbanization will result in
more movement in
less space, and by 2030
' the populations in cities
will have increased by 35%

» Every hour lost has a L5
social cost of about €15,
which adds up to
many millions of euros
per city per year

g

- Every year more than 3
miliion cars are added to
the existing car fleet

in Europe alone

» Adriver spends the
equivalent of 148 hours
per year stuck in day-

to-day traffic jams Road authority policies are

becoming more complex as
a result of the changing state
of daily traffic and the long-
term increases in vehicle
numbers

Congesiion ieads o an
increase iii the number
of accidents

1,'

CURRENT LIMITATIONS TO
REDUCING CONGESTION

» Limited space

A shortfall in the number
oi open platforms

» Outdated traffic
management systems

» Not enough integration
and connectivity

» Silo systems limiting - -
the holistic view

» A shortage of
proactive mobility
management

» Lack of adaptivity ina
suitable level of granularity
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" 4" DATACOLLECTION

b3 STORAGE
Sensors: P "" ADAPTIVE NETWORK CONTROL —=—
TRAFFIC DATA — B~ 110N 4§ ,E,E;ﬂ Automatically predicts and adjusts
. e traffic signal controls to maximize
o o dto = :@: ALERTS & throughput and reduce traffic jams.
| NOTIFICATIONS
in case of any REROUTE & INFORM
+ equipment @ Steer traffic away from congested
failure areas and motivate a modal shift to
Eco-system of mobility e.g. % reduce the overall traffic volume. 4
APPS, FLOATING CAR DATA :
- SPEED ADJUSTMENT
= ] 80J50]  Adjust the speed limit to ensure an
- \ﬁ ﬁl" e optimized traffic flow along critical
2 corridors.
ull
% v TRAFFIC ENGINEERING
G REPORTING :Ez Evaluate controls based on current
PARRS Lo TO ANALYZE guidelines, plan, test and simulate
v IEREENC TS traffic-actuated controls, upload
s g‘i‘ N7 O > data to controllers directly or

remotely and evaluate real-time
data.




POOR AIR QUALITY
THE PROBLEMauuiy

~HOW DID IT GET SO

D LIGHT
OLLUTION ARE
ASSOGIATED WiTH AN

I - " population in cities will have
year global g INCREASED RISK OF:

increased by 35%
» 97% of cities in low-
and middle-income . Increase in vehicle

S

countries fail to meet T numbers: every year more » Heart disease

» Stroke

B World Health Organization than 3m vehicles are . - ’ TERAT
> (WHO) air quality guidelines added to the car fleet el ~ » Lung cancer
& Ca . in Europe alone
- » 49% of cities in high- @ o e - » Chronic and acute
income countries fail e : » Day-to-day traffic: , : respiratory diseases, incl.
- to meet WHO air quality - transport accounts for 30% asthma
guidelines of all pollution. This is iy ;
estimated to increase to ' Pollution is causing more
= » Apart from the devastating , 60% by 2050 than three million premature —
{ human cost, the financial deaths worldwide
cost equals roughly €1 » Searching for a parking
trillion per year space: the average time to » Pollution once was an
b AL, find a space is roughly 8 acceptable by-product
Bp g =774 o minutes, which results in of urbanization, but is not
. an additional 730 tons of anymore

CO2 emissions




POOR AIR QUALITY
THE SOLUTION

PROCESSING &

DATA COLLECTION STORAGE

Sensors:
ENVIRONMENTAL DATA

a & I

DATA VISUALIZATION

Sensors:
TRAFFIC DATA

- So =

ﬂnumnumk

Eco-system of mobility e.g.
APPS, FLOATING CAR DATA

-

7

ALERTS &
NOTIFICATIONS

e.g. too high
CO, levels

REPORTING
TO ANALYZE
IMPROVEMENTS

ACTIONS

ADAPTIVE NETWORK CONTROL
E.g., make the traffic signal green-
time in the suburbs shorter for cars
entering the city to reduce traffic
jams in the center.

RE-ROUTING TRAFFIC

E.g., trigger new scenarios where
traffic is steered away from highly
congested areas.

SPEED ADJUSTMENT

High speed & CO, are higly
connected. Lower the speed for
less emission.

REAL-TIME DATA SHARING
E.g., tolling system get informed
about the air pollution, leading to a
dynamic price adjustment.




BUDGET CONSTRAINTS
|_THE PROBLEM

» Aninvestment of

HAT DOES THE FUTURE
DOK LIKE?

14% of the glob
needed to put tf
infrastructure in

e global
arging network is going to

2ed an investment of :

_ /4 billion EUR by 2030 to
Meeting the accommodate the expected

sustainable develof: owth in Electrical Vehicles
goals requires the L

. - p " e .
cost-cutting techno - » Rapid urbanization: the )
and solutions average population in cities”) aan 1
will have increased by 35%
Complex, custom by 0 £l
developments wit o

lack of modularit
slowing down the
implementation of t
strategies that are n

~» Modernization of 5
~ the infrastructure to 3 53
‘enable connectivity and
- dataexchangeis a
- prerequisite of the transition
to green and smart cities

\!

City infrastructures are
increasingly lagging
behind new digital
infrastructures to the
point where they are
incompatible

» Atransition to __—

sustainable mobility
could deliver savings of
64 trillion EUR by 2050



BUDGET CONSTRAINTS

THE SOLUTION

INCLUSIVE PRICING
MODELS

Hybrid EME(I)\IE"I'ILSI;I-(;TEM 0 » Product longevity leading to
$ 3 $ P minimal total cost of ownership
, ynamically grows with
_ P emerging needs & _ » Open platform approach leading to
» Flexible pricing structures technologies future-readiness and preventing
to fit the needs and bUdgetS Investments to evolve
of the customer. E. g hybrid » Compose your ideal system
one-off with ongoing via software modules g > Fully integrated SWARCO offering
maintenance services; * Integrations on a micro, P removing costly customizations
- . . < macro & cross-domain level and integration efforts
» Additional services allowing _ g
you to share & process data » Open platform preventing » Maintenance automations
from different systems with vendor lock-ins - minimizing staffing cost to ensure
SWARCO as a contractual . ; = i ' '
actua » All operated via a single uptime of field equipment
aggregator
platform : . :
_ : N3 » Revenue generation via e-charging
» Ensure to purchase only what » Savings on the maintenance and parking fees to support

Is needed via “try & buy” of the IT infrastructure, investments
{ offering greater IT stability



STAYING ON TOP OF INNOVATION
FTHEPROBLHM [
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WHAT DOES THE FUTURE | $ad CURRENT LIMITATIONS

_ AEVES - E
y =g & : ~
5 o

» Urban infrastructure isn’t
optimized for micro-
mobility

» Technological innovation is
outpacing the traffic
management industry

» Implementation of
Automated Vehicles is a
challenge for every city

» Within just four years,
e-scooter services have
expanded into 626 cities
in'53 countries

» Micromobility utilization
increased by 60% in just
one'year

LOOK LIKE? ' ]

» The EU requires cities |
to improve public transport
and support |
walking and cycling
through infrastructure
improvements

* The goal is to-have a zero
emission fleet by 2050

» The EU will facilitate

Electrical Vehicle charging B o

by installing 1 million
charging stations by 2025

My o
» 95% of new vehicles will \Y\x’“ =

have connectivity

functions by 2030 f-‘.f"»“\ ;

» Many national or
international innovation
programs don’t focus on
individual customer
needs

» Budget canstraints

» Limited knowledge and
expertise at consultancy
agencies on innovations

THERE IS A LACK OF:

» Digitization of traffic data
(speed limits, roadworks,
etc.)

» Open platforms

» Integration with 3rd party
providers

AR s

‘Il

il
il




STAYING ON TOP OF INNOVATF@ i

THE SOLUT @4

SWarco

DATA COLLECTION

HIGH RESOLUTION
EVENT DATA

- S = F@E

Third-party data; e.qg. r v Wit =
APPS, IN-VEHICLE DATA g %30 L
= oy = 9
s ol W T "‘

Sensors:
ENVIRONMENTAL DATA

o & | @

T%DERN MOBILITY

&G@AMT SYSTEM
mically grows with
emerging needs &
technologie

» Compose your ideal system

via software modules

- Re-useof assets in new
solutions -

_» Integrations on a micro,

‘'macro & cross-domain level

» Open platform preventing
vendor lock-ins

» All operated via a single
platform

» Urban Mobility Eco-System

\'\

OE%N ECO-SYSTEM

ALLOWING TO INN%TE
STEP BY STEP 3

With inclusive pricing models

- A -
$ $ $

TRANSITION TO SMART CITY

& MaaS

» Support both existing and new
technology (e.g. intelligent
infrastructure)

» Data fusion (e.g. detection and
FCD)

» CCAM use cases

» Comms network

» Analytics

» Asset management

» Predictive maintenance

$
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ﬂ | PS4 0 (e - SILO VIEW INCREASING

——— _  SEARCH TRAFEIC FOR . » Parking is treaied as a
» In London, 50% of the " PARKING s = siloed topic
city's land is used for g\i‘ _ :
roads and parking — =0 of chicles are » Curfent parking solutions
. 5 cruising for parking can’t be connected to

the overall traffic
management solutions

» 8,000 hectares are used ——— spaces
for parked cars in ‘
London l » The number of cars
m—— is expected to rise to
2 billion by 2040

» In some cities,
searching for a parking
space takes on average
8 minutes, resulting in
95,000 hours per year
of wasted time

THERE IS A LACK OF:

» Digital solutions for
efficient parking space
management

» Parking & traffic
management systems are
on different platforms

» Integration to 3 party 4
systems (e.g. city app)

7 » Many municipalities rely

» Los Angeles drivers on revenue from parking
waste 95,000 hours and | | » Open platforms
47,000 gallons of fuel — » Cities struggle with , =% » Efficient parking pricing
searching for parking e managing parking management tools —
every year policies and pricing -

R &) 1 USSR |
i _IF . i : ITEé— - ‘/—‘"— on—— =
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SCARCITY OF PARKINC CES 4

THE SOLUTION i 3% Al v

‘———. ':‘_’4-:\ ﬂ‘ o ——
PROCESSING &

STORAGE S

DATA COLLECTION

PARKING DATA

& e 5

DATA VISUALIZATION

NOTIEICATIONS parking zones.
In case of any

Eco-system of mobility e.g. failure

APPS, FLOATING CAR DATA

- — On-street
s vy ﬁ ﬁﬁ AN Off-street
‘ 7 yi PREPARE FOR THE FUTURE
7 _.I & WITHEV CHARGING
. J Sensors: Add charging points, connect them
- OCCUPANCY & VEHICLE REPORTING to MyCity and manage your devices.
4 TO ANALYZE

FLOW DATA

time and historical data.

MANAGE TRANSACTIONS
(2 2 PARKING ZONES

Set pricing, manage

transactions, invoices,
ALERTS & configure and adjust virtual

equipment @? PARKING GUIDANCE

VIA SIGNS VIA APP
Find parking
Book parking
Pay for parking

IMPROVEMENTS TRAFFIC ENGINEERING
Evaluate controls based on current
guidelines, plan, test and evaluate real-



INCREASING SAFETY FOR VULNE

THE PROBLEM

» Limited road capacity,

combined with increasing
‘ traffic, leads to unsafe
situations

» 1.35m people lose their
lives in traffic
accidents worldwide
every year

50 million road users
are injured every year

» Traffic fatalities could
reduce GDP by up to 5%

» Reducing tratiic
fatalities cou'd
increase GDP by 22%
over two decades

~‘RS o

LOSING LIVES BECAUSE - .

OF TRAFFIC
CURRENT LIMITATIONS TO
PROTECT VULNERABLE ROAD

» 22,700 lives were lost in

the EU in 2019, with a USFRS

further 1.2m road users L

injured » |nfrastructure not always (
‘ supporting VRU leading to ’

» More than 20% of the
fatalities were pedestrians

social exclusion

» VRU’s need large portion of

» Romania had 9.6 traific intersection capacity
fatalities per 100,000 ._’ _ _
population (highest rate in » Focus is on managing
the EU) . motorized traffic

» Limited space for all travelers to
share

» Norway has the lowest i
fatality rate with only 2 per

i
L a a » Limited information to support
» City planners and VRU’s
authorities should
continually look to minimize

accidents and fatalities

» Lack of integration of detectors
for cyclists, pedestrians & e-
scooters




DATA COLLECTION

Sensors:
TRAFFIC EVENT DATA ‘

Eco-system of mobility
e.g. APPS, FLOATING
CAR DATA

- R

MODERN MOBILITY
MANAGEMENT SYSTEM °

JLNERABLE ROAD USERS

Cybersecurity
team

Dynamically grows with
emerging needs &

technologies \

Compose your ideal system
via software modules

Re-use of assets in new
solutions

Integrations on a micro,
MAcro & cross-domain level

@] platform preventing
vendor lock-ins

All operated via a single
platform

Urban Mobility Eco-Sys\*teFrL.

PROCESSING &
STORAGE

VISUALIZATION

ADAPTIVE TRAFFIC CONTROL

ACTIONS

WARNINGS & ALERTS

\Warn about dangerous situations
via digital signs

Warn drivers about VRUs e.g.,
cyclist in dead angle directly on
car dashboard or app

Traffic management based on
detection of VRUs, e.g. bicycle
and e-scooter detection from &
distance to limit red light negation ==
Re-route trucks from city centers P
by providing priority at main

corridors

PRIORITY

EV priority (limiting travel time)
PT priority (increasing attractivity)
VRU priority



25% of road fatalities,
and roughly 50% of
traffic related injuries,
occur at intersections

Signal phases: only
updated every 3-5 years

Manual analysis and
strategy development
IS not cost-efficient

Lack of engineering:
There are too few
engineers to complete
large-scale investment:
of local, national and
international imparanes

D RESOURCES

TRANSPORTATION
DEPARTMENT LEFT AS
SCAPEGOAT

Citizens complain, but
manual analyses and
strategy developments
take too much tiiiie

Lack of proactivity ana
deep unaerstanaiing

Too few people for
constant monitoring

Connected eco-system
introduces new
requirements

Increased complexity
including privacy and
security

CURRENT TCOLS “ONOT
SUPPORT iOLAY'S
NEEDS

In-depth analysis
missing from central traffic
management systems

Lots of maintenance
required

Slow response time
when immediate action is
required, such as
equipment failure or
unexpected events like an
accident or flooding

Current practices for many
cities rely on manual
techniques




THE SOLUTIOH

Eco-system of mobility e.g.
APPS, IN-VEHICLE DATA

- ﬁ i

Sensors:
ENVIRONMENTAL DATA

\'/
@ 3 | o

LACK OF SKILLED RESOURCES

DATA COLLECTION ‘\\
24/7 -'
HIGH RESOLUTION
EVENT DATA
$o = @

Y ..

PROCESSING &
STORAGE

ALERTS & NOTIFICATIONS

AUTOMATED ANALYSIS €.g., signal

E.g., quickly identify issues. Rl Crmancegibag
This solution transforms the
typical report-centric user

e.g., Sli‘
erfor
experience by having the >

system automatically 3

monitor signal performance
and engage the end-uscr
when needed.

AUTOMATED
IN-DEPTH ANALYSIS
FOR IMPROVEMENT
e.g., where and why the
operational quality is low

Savings because of
automated work
Planning of resource
Measuring of
effectiveness

of new technologies

ACTIONS

SIGNAL PLAN
ADJUSTMENT

Change signal plan to
automatically or manually
Improve the traffic flow.

RE-ROUTING TRAFFIC
e.g., re route all heavy
vehicles from the city
center.

SPEED ADJUSTMENT
e.g., slow down speed for
cars entering the

city center.

ENGINEERING
Engineering tools made by
engineers. SWARCO also
offers expert knowledge.

e



LACKING INTEROPERABILITY OF SYSTEMS

HE PROBLEM

The complexity of
systems —over 1,200
standards are relevant
for the Future of
Transport

Road administrations
and cities struggle with
static systems limiting
connectivity

Lack of integration &
risk of vendor lock-ins

Existing solutions
difficult to adapt to new
standards

Increasino need 10v open
platforms

Increased need for
cyber security
expertise & resources

ECO-SYSTEM REQUIRES
CROSS-DOMAIN AND
MULTI-VENDOR
SOLUTIONS

Interurban & urban
travels are not
connected anr uicrefore
treated as silo:d topics

Switchino betwecii

syctems or not being
able (C share or access

"  ata creates not only
v, .ﬁ inefficient traffic flows but
& Yy also disrupts safety on
" - roads

Lack of understanding

of journey times &

vehicle types creates

congestion and puts

travelers at risk

CURRENT 100! 5 DO NOT
SUPTORI'"TOBAY'S NEEDS

ek ci technology
-onnecting all aspects of
tunnel, highway & urban
traffic management

E.g., travel times, vehicle
types

System connected with
the facility management
system (FMS) including fire
detection, electrical control,
light control and ventilation
control

Lack of ability to make
sustainable decisions, to
Innovate in a specific area
without needing to change the
environment
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DATA COLLECTION
2417

HIGH RESOLUTION

EVENT DATA

A |
1 ik P B

Common technology
platform incl. cross-domain
applications

= ‘?ﬁ K

Connected with the

INFRASTRUCTURE & ASSET

MANAGEMENT SYSTEM

4

>

"

X

.....

PROCESSING
& STORAGE

MODERN MOBILITY
MANAGEMENT SYSTEM

Mobility Eco-System
| lUrban & Interurban combined

Cybersecurity
team

"Dryﬂlriamically grows \with
“emerging needs &
technologies

Compose your ideal system
via software-modules

Re-use of assets in new
solutions

Integrations on a micro,
macro & cross-domain level

Open platform preventing
vendor lock-ins

All operated via
a single platform

CONNECT INTERURB# N,
URBAN & PARKINC Xt ERIENCE

- ride recommendations via VMS or App
( to the road user.

E.g., Incas> ¢/ an licident on a ring
road o «.n>l, \e ©WARCO system
r_Cnon mel s [ c-routing information on
VS be sed on real-time traffic
h.Zimation in the city. Provide park &

INCLU$I\)EJPRICING MODELS

—

Hybrid
$ $

FROM SILOED TRAFFIC MANAGEMENT
TO INTERMODAL APPROACH / MaaS

Data fusion (e.g., detection and FCD)
CCAM use cases

Comms network

Analytics

Asset management

Predictive maintenance



TRAFFIC CONGESTION IN INTERURBAN AREAS

HE PROBLEM

NEED TO OPTIMIZE THE
SPACE FOR OUR FUTURE

In 2018, there were more
than 1,528,000 km of
traffic jams and 457,000
hours wasted on the
German motorways

More than 50% of freight
transport occurs by road

The average annual
distance traveled by car
Is about 11,300 km

Every lost hour is
equivalent to about 15 €
social costs adding up to
many millions per year

it

Building more roads will
lead to anincrease in
traffic

O gy =

Congestion can occur due
to accidents, breakdowns,
road works, etc.

\"\

Every year more than 3
million cars are added to
the existing car fleet

in Europe alone

Road authority
policies are becoming

more complex as a result .
of the changing state of “ |
daily traffic and the long-
term increases in vehicle
numbers

CURRENT LIMITATIONS TO
REDUCING CONGESTION

Limited space

A shortfall in the number
of open platforms

Outdated traffic
management systems

Little integration
and connectivity

Siloed systems limiting
{ - the holistic view

A shortage of
proactive mobility
management

Lack of adaptivity in a
suitable level of granularity




TRAFFIC CONGESTION IN INTERURBAT

THE SOLUTION

(1At PROCESSING &
bl )

STORAGE Sellsh

DATA COLLECTION

HIGH RESOLUTION Real-time traffic
REAL-TIME TRAFFIC DATA monitoring and control

S, N |
% 4 P %ﬁ ALERTS & RE-ROUTE & INFORM
NOTIFICATIONS :
. ; @ E.g., steer traffic away from
+ o congested areas, guide drivers
s SRRt concerning closed lanes
DATA FUSION & ANALYZING failure J ’

upcoming road works or

Eco-system of mobility e.g. —_ accidents.

—— FCD, IN-VEHICLE DATA
g " g .ﬁ fl'""

|

(
Connected wiin the

I 1+ SPEED HARMONISATION
Adjust the speed limitto ensure
)I an optimized traffic flow along

critical corridors.

'ﬁ DYNAMIC TRAFFIC CONTROL

REPORTING I Hoaas
INFRASTRUCTURE & ASSET TO ANALYZE Evaluate controls ased on
MANAGEMENT SYSTEM IMPROVEMENTS current standards, traffic-
O = actuated controls, upload data to

controllers directly or remotely
and evaluate real-time data.



INCREASING SAFETY FOR ROAD USER ON HIGHWAYS & IN TUNNELS

THE PROBLEM

/”
-

» Limited road capacity,
combined with increasing
traffic, leads to unsafe
situations

» 1.35m people lose their
lives in traffic
accidents worldwide
every year

» 50 million road users
are injured every year

» Road fatalities could
reduce GDP by up to 5%

» Reducing road
fatalities could
increase GDP by 22%
over two decades

LOSING LIVES BECAUSE
OF TRAFFIC

= 22,700 lives were lost in

the EU in 2019, with a
further 1.2m road users
injured

Nearly 50% of fatalities
were drivers and
passengers in cars

EU to_set goals to halve
road deathshy-2030 & to
have zero road deaths by
2050

In 2020, road work
accidents have risen by
10%

In 2020, there were more
than 15,000 traffic
accidents on German
motorways

ROAD WORKS AND
ACCIDENTS

» More than two Americans
die every day due to
highway work zones &
200,000 were injured in
the past five years

» 85% of the fatalities in the
work zones concern
motorists

» The number of fatalities in
\\ e tunnels is 1.5 times higher
!./: a’ than on an open highway

gy —
> Safety SyStemS are

needed to detect possible T

hazards or incidents in
tunnels

~—




INCREASING SAFETY FOR ROAD USER ON HIGHWAYS & IN TUNNELS

THE SOLUTION

DATA COLLECTION

HIGH RESOLUTION
REAL-TIME DATA

MODERN MOBILITY
MANAGEMENT SYSTEM

ROCESSING &
STORAGE

REAL-TIME INCIDENT
DETECTION

ACTIONS

WARNINGS & ALERTS

» Warn about dangerous situations via

digital signs

» Warn drivers about upcoming road works
on the dashboard or via digital signs

» Reduce speed around road works

» Close lanes, roads, and tunnels in case

» Mobility Eco-System
Urban & Interurban combined

e

_» Dynamically grows with

+

DATA FUSION & ANALYSIS

emerging needs & technologies

of incidents

Eco-system of Mobility e.g. » Compose your ideal system DYNAMIC TRAFFIC CONTROL
AID, IN-VEHICLE DATA via software modules » Convey to road users on highways and in
= = » Re-use of assets in new tunnels dynamic information in line with
o~ g :ﬁ ﬁlll solutions the current traffic situation.
-:_ » Integrations gn ?\?ﬁicro, macro WEIGH-IN-MOTION
Counacied il & cross-domain level > Weigh passing trucks on the highway to
INFRASTRUCTURE & ASSET  *» Open platform preventing preselect vehicles with overloads.
a— MANAGEMENT SYSTEM vendor lock-ins

£ 02

» All operated via a single
platform




Our vision

e

Tackling 21st Century Chaa

Globﬁrt@q a glance

It's aII about addressing pain points

Building the future




VEWGH Internal Technology

-_ needs expertise Trends

_Boar'd ﬁ
Direction Strategic

Programsg *
SWARCO @

Innovation HUB |NNOVAT|ON
STRATEGY

Innovation Roadmap

o
N o
\697’9@9‘
©
W Y 4 Fest

Prototyping
\ l Simplified Process t~ uring
ideas to life )

&)

experiment = WY Entity/ B0

“ terminate

Innovative Funding & Implemen-
Solutions Resources tation

Allocation

Early Customer
Involvement




®

Solutions for
improving air
quality

Safety and efficiency of
all road users through
C-ITS applications as well
as support features
towards road

automation

Solutions for
enhancing the
comfort and safety
for bikes,
pedestrians and e-
scooters

@ by G .“ @

0

Strategy manager
evolution towards
Interaction,
multimodality and
decision-supjport




FAST PROTOTYPING PROJECTS: 2022 (1/2)

swarcorf}

: : .
Heatmap Service Layer TomTom Traffic Data Integrat 6\
Layer Senvic - 90 @ © (0 . . ’-\
&£ - e — Integrating Floati
e \ . b 7“ S ) ‘
— T . Vis &\k el time data on desired routes:
N o ider Rnetwork access
e ¥ o AT i o Qe ration to Strategy Manager: defining scenarios
=5 N trigger control measures

Generating heatmaps
from vehicle count to
air quality

; |
I
, I
: I
. 3 types ofaiSualization: Point, Polyline and Area |
based :
* Plug and playapproach: integration of different | B
data sourCes |
« Extrapolation of data: wider overview of the area |
I
I
I
|

through forecasting

SWARCO | The Better Way. Every Day.

3/7/2023



FAST PROTOTYPING PROJECTS: 2022 (2/2)

Delivery Robots Integration

Empowered by

fa¢
swarcosg

Starship Delivery Robots

« Concept, last mile delivery services i n
or Campuses
st

Near Miss Risk Analysis

* Uploaded CCTYV processed data integration
« Location visualisation of near miss data

Automatic Ped es_tram ' g§ed : » Severity split of near miss data (Trajectory/Kenetic)
« Developmen it o to provide : : )
: : * Modal spit of near miss (Car/Car Ped/Car Bike/Car)
pedestr uest for Starship robots » Intersection configuration chart of near miss data
« UK dev r the city of Leeds to provide J

* Post Intervention analysis and comparison

« CCTV near miss clip library

» Future edge processd data use cases (notifications,
alarms, strategy deployment)

pedestri ssing request
» Future use cases discussed for deeper robot
integration with urban mobility services

SWARCO | The Better Way. Every Day. 3/7/2023 42



SWARCO INNOVATION HUB

VISION

“Continuously promote
Thought Leadership and
generate business through
Open Innovation.”

he Better Way. Eve

BENEFITS

LEARN «,

DISCUSS «_*\_
TRY \ s s

CO-CREATE « ™ N\

A

N

............ STAKEHOLDER

MISSION \

“Create a global SWARCO
“entity” that represents an
unique identity for Innovation -
activities: an internal reference @~ B e e
point and a harmonized way to
interact with stakeholders.”

>

CUSTOMERS

[
‘i‘_

—_—
P
—
—
—



LIGHTHOUSE CUSTOMERS PROGRAM
BASIC CONCEPT

Creating awareness abnut %2
SWARCO Innovation throi:gh :CU
direct, constant ard higii-quality E
mmunicatcn
WHAT DO WE AIM? R T Y o
5
o Combine information-based and interaction- ° A O
Creatina a dynamic space to ~
based approach share apinioi's ahoui emerging
s _ Innovations and challenges
o Balance between Future Vision and Practical ‘ 1C0SS countries/ continents
Innovation
o Promote Innovation Roadshows in coarding : : :
ith local Business Development Creating dedicated campaigns
wi P for «touching by hand» and _
. testing solutions in a real life Z
o Continuous customer cognec d rly environment for chosen w)
feedback on new ide&as customers %
_|
o Ultimatel 0 tomers “To Action” for co- %
creatio The ultimate scope of the @ 8
e e d program: to design innovative T
/ solutions that perfectly fit CO-CREATE m

; Interested to be a lighthouse customer? Contact Klaus

\
: I customer needs
| to learn more about it: klaus.pollhammer@swarco.com

SWARCO | The Better Way. Every Day.


mailto:klaus.pollhammer@swarco.com
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