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TANGENT

Lessons from coordinated and dynamic
multimodal traffic management
Implementation

Arka Ghosh, University of Deusto
Daniel Franco, Rupprecht Consult

TANGZNT



TA N G E N T TANGENT (Horizon 2020, 2021 to 2024) aims to develop
in a

i dynamic way with a perspective.
-
- L}
(A ] = = . ot _‘ Ny
fERB ARY A0 | [~y ] L~} _ m _ , from sensors, users,
Multimodal infrastracture TS Freight Transport Contextual vehicles. Transport schedules, pricing, traffic flows, events, etc.
transport data data CAVs Data Data Data
‘ Data flows
Response plans & » focused on studying travel patterns of the individual transport

Arbitration Models

users
 identifying their needs and motivations for choosing the transport
modes and routes (based on historical and real time data),

Mobility Models L
& Patterns create new predictive models of demand and supply of transport
in different time horizons

studying different factors: seasonality, time of the day, trip
distance, price, public transport schedules etc. enabling to predict
traffic congestion and potential bottlenecks.

Predicted supply,
demand & events

 this module will determine a for optimizing the
traffic flows, considering the status of traffic in real time, the

@ & a z Iil predictions and simulations of the future progress of traffic.
[ |
| | | E—
IANGZ=N1



TANGENT dashboard and API

12/19/2023

- * The tool coordinates different transport
ot - modes (buses, private vehicles, etc.)

+ Real-time information:

« state of the transport network (free-flow,
congested...), average travel times.

g N - alerts on incidents, delays in the
: network.

* Predictive information:

« traffic congestion time ahead,
bottlenecks.

TANGINT
Tool bv A-t>-Be

» expected demand for transport services.
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TANGENT - Services

« Service 0 (S0). Data
Collection and Harmonization
Service

« Service 1 (S1). Enhanced
Information Service for
Multimodal Transport
Management Service.

« Service 2 (S2). Real-Time
Traffic Management Service.

« Service 3 (S3). Transport
Network Optimization for
Transport Authorities.

Dashboard @
Network @ @ O Data
Optimization Ul Sources

k|

Cooperative @ Data Processing, @

Incident Management “ -
(CIM) & Smart Network Critical Conditions
& Supply

Load Balancing (SNLB) Forecasting

TANGC-NT
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Case study — Lessons Learned

TANGENT - Lessons

® ML - perspective, Data Availability and
Quality

® Very complex optimisation problems:
*  High dimensionality
*  Costly obtention of KPIs

* Uncertainty in KPIs

® Probably a lot of room for improvement in
terms of optimisation performance:

* Management of uncertainty
*  Best performing Policy identification Lisbon

* Parallel Computing

® Framework to be improved in current and
upcoming projects

-
*

Greater
anchester

Athens

TANGC-NT



Multi-actor co-creation and
cooperation processes in TANGENT

Aimed to:

¢ Effectively consider the needs and priorities of local stakeholders, as well
as the context conditions and system requirements in the design of the
TANGENT tools.

® Enable a cooperative planning approach for MTM solutions, defining
common goals, targets and indicators.

® Support the definition of suitable cooperation structures and
agreements, including data governance requirements, consensus
reaching and implementation roles.

® Assess and validate results, identifying drivers and barriers towards
upscaling and exploiting the TANGENT solutions, and their policy
implications.




Strategic planning

and cooperation

Visualisation

and
forecasting

Monitoring
and
evaluation

Network
optimisation

and
planning

Decision-
making
(consensus)
and
cooperation

Multimodal

Traffic
Management

TANGZNT



Multimodal Traffic Management facilitated
through SUMP

Well-established
cooperation and
working structures

Set up
working

Management of 11 | Monit structire® & petermine
implementation and | tramework 03
monitoring phase
Manage Analyse mobility

implementation situation

Build and jointly
assess scenarios

Develop
vision and
strategy with

stakeholders

Common vision
and strategy
framework

Definition of roles
and responsibilities

measure
packages with
stakeholders

07

EEEEEEEEEE

Comprehensive set of — q o \bn
AAAAAA indicators and targets |AKG h ]
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Strengthening SUMP implementation

-

o

Steer cooperation
and engagement

~

during
implementation

phase )

Measure package
development and
testing

1 P

Manage
implementation

08

measure
packages with
stakeholders

07

Set up
working
structures

Set targets

Develop

Determine
planning
framework

03

Analyse mobility
situation

Build and jointly
assess scenarios

vision and
strategy with
stakeholders

06

Facilitate
diagnosis and
analysis

Enhanced Data
Collection and
Sharing

Scenario Planning
and Forecasting

TANGZNT
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Improving Air Quality with Traffic
Management In Hungary:

Collaborative Solutions and Innovative Strategies from Budapest

Kinga Locsei-Toth Patrik Toth
Deputy Head of Department Head of Data Analysis and Modelling
Municipality of the City of Budapest/Mayor’s Office BKK Centre for Budapest Transport

Department for Climate and Environmental Affairs

1= 5%
\.7.:1\ Green
,. Budapest
MAGYAR

09:00 AM - 10:30 AM
27 November 2024




Air quality dilemma

CITIES AND REGIONS FOR TRANSPORT INNOVATIO!

Budapest, the 9th largest city in Europe,
faces significant air quality challenges.

30% of PM,, emissions come from
transportation.

In urban areas, traffic can cause more
than half of total emissions.

Air quality regulations follow EU
directives but are fragmented and

outdated at national and municipal levels.

CONFERENCE

.12024

Image 1-2..: Smoggy Budapest (Budapest Business Journal)

g, T@

‘-mo.

Image 3.: Based on the levels of fine particulate matter measured in the air in cities in 2022 and
2023 (European Environment Agency, 2024).
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« As part of the 100 Climate Neutral }!’Ill !‘“l“\l‘. i
Cities Mission and LIFE IP , [

HungAIRy project Budapest aims to
reduce emissions from domestic
heating and transport.

Projects target:

* Improving air quality

« Mitigating smog

 Reducing the heat island effect

« Focus on promoting health and
preserving the environment.



Planning strategies for cleaner air:

Collaborative efforts

Budapest’s project highlights the importance of
collaboration.

Alignment of goals between MB, BKK, and HPR

has driven progress.

Key achievements include:

« Reduced transportation emissions
* Improved air quality

Success relies on:

« Technology and data
* A shared vision for a sustainable future



Gathering intelligence from pilots

C-ITS implementations

The Hungarian Cooperative Intelligent
Transport System (C-ITS) includes 130
fixed roadside units installed along major
motorways and traffic lights as well as 28
vehicles equipped with mobile units.

HIDALGO Project

Innovative methods, algorithms, and software
for High-Performance Computing (HPC) and
HPDA to model and simulate complex global
challenges. Using data-driven analysis, it
demonstrated how modifying traffic flow can
reduce emissions.

]
W=l ) e -
AN N /7 )

Image 5.: Illustration from the test run to the geometry Gyor3 with a mesh of ca.
1M cells. NOx concentrations at ground level are plotted in AQD-standardized
colours and wind velocity by black arrows (Hungarian Public Roads).




Road Traffic Analysis and Trends

Daily two-way traffic between Budapest and its
agglomeration:

« 600,000 private vehicle passengers
« 350,000 public transportation passengers

78% of commuters head from the agglomeration to
Budapest.

Freight transport accounts for 20-30% of urban traffic,
with the highest emissions in road systems.

Road traffic returned to 95-105% of pre-pandemic
levels during the first wave of COVID-19.

14% lower traffic on weekends, 23% drop at year-end.




Video analysis for age determination and
= EURO classification based on license plate

* With video analyses
 Detected first character

* Method of age determination
« Start and end year of issue of license plate—> avarage
* Avarage - estimated age—> EURO classification—> air pollution emission




Year of manufacture, in Budapest, Road 6
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Weekday

2.500

Analyzing road data X
= First results of license plate age . |
= showed that age is higher in the 10 1.500

off-peak hours 1.000

[year]
[4noy/ss|d1yaA]

8
6
4
2
Year of production and traffic s 535 3 5 s EXEEEE

volume research in Budapest

Road 6 -

2.500

 Weekend: :2 2.000
» Lower traffic volume . 1.500
« Higher avarage age ° 1.000

0

o o o o o o o
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[year]
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The traffic transformation of the

Chain Bridge N

the Chain Bridge:
04, 23. 2024.

Based on 0-24 analysis the new 2 |

traffic scheme on the Chain Bridge
results that 30,000 to 60,000 people
can now cross in a car-free
environment, using active and
sustainable modes of transportation
daily.

@ Passengers using the

- et
public H_a nsport r.\uwil

25%

— 1%
1%
2%

|
|

|

|

|

|

Taxi u :
(1.7 people/venicle) .
Cyclists I
|

|

I

|

|

|

I

|

Motorbike riders

2023.08.09. 2023.09.06. 2023.10.11. 2023, 11.07. 2023.12.13.

S e
SOl ookt g We evaluated the modal split of the Chain Bridge in every month during 2023.
(13 peogle/venicles) After the opening of the pavem the 1 traffic held

POLIS|555; a significant part of the modal split.




The Path Forward:

nl K >

Dual challenge: Air
guality and climate
change

Regulatory Technological
Measures Innovation

Stricter EU AADQ Adaptive Traffic
Targets Management

Collaboration

Multi-
Stakeholder
Cooperation




Thank you for
your attention!
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From digital routes to physical paths:
Route planning and wayfinding in a
multimodal world

Session 4B: Navigating intelligent traffic management.
28 November 2024

Stijn Vernaillen, City of Antwerp, Smart Ways to Antwerp
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Biggest city in
Flanders

539,000 inhabitants
1.500.000 inhabitants in FUA
+50,000 students

+260,000 employees
+80,000 companies
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Context
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Luchtbal

/
Ringpark
Noordkasteel

7/
. - ‘
Oosterweelverbinding +* : : \
4 . Ringpark

& Sint- | LO brOdeOk Biss

L4 Annabos
Blokkersdijk

/e WA - | Big link works

\' o , Massive roadworks until 2030
| | Keeping the city accessible
Modal split 50/50 for FUA

Burcht Bruchtse b W Kennedy-
Weet——~ @ _lunnel

\ o
___Scheldebrug

N
[

Ringpar 2\ .
Zuid ~ Ringpark
LEGENDE HobokeR > . Groene Vesten
Ring % >

—

Ring verzonken



Challenge

“Don’t push people out of
the car, but push the car
out of the people.”

“Stimulate and
facilitate walking, cycling,
use of tram and bus,
combining of transport
modes.”

POLIS
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ANNUAL
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Website and app

Mobility scan Sociale media

Travel advice

Campaigns
Trial offer Newsletters
Networking Individual
. Project calls
Smart mobility travellers
support Link employers

Link with mobility Support logistic sector

providers Development MaaS

Employer
approach

[ Slim naar l

t Antwerpen o
J Internal: Mobiliteit, MPA,

Beheer en operaties, Energie
en milieu Antwerpen,
klantenteam LEZ,...

External: VOKA, Port of
Antwerp, Provincie
Antwerpen, Traject, Digipolis,
ITS.Be, Cronos Groep,
Datylon Be-Mobile,
Anyways, iCAPPS,...

EU: SCALE-UP, SPINE,
Pioneers, POLIS, Eurocities,
Road works tool Maas Alliance,...

Challenge

Route planner
Mobility map

Monitoring tool
shared mobility

Backoffice incentives
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Hubs
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Antwerpen
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Multimodal route advice
Combination of all modes
Smart sorting

Nudges (kCal, steps, price)

Guidance based on policy
guidelines

49 min | SMARTEST
ROUTE
145 kCal 1,765 steps £ 5.55 euro

17:02 —=17:52

+ 13km > @ s32 > % 23km

52 min 16:55 —=17:47

e A2 min E-bike 369 kCal =0 euro

b 129 km

38 min | FASTEST ROUTE 17:14 —17:52

114 kCal =555 euro

Fh Lakm > 532 > <% L3km

58 min 17:02 —+18:00
120 kCal 1,853 steps £ 74 euro

F 13km > @ s32 > <% L1km

1 hr(s) 15 min 16:57 —18:12

51kCal 1,172 steps  +11.75euro

% 630m > g6 > @ 2> &k 2Bkm

58 min 16:55 —17:53

384 kCal 716steps =4 4euro

T 335m > <% 12,2km

56 min 17:02 —+17:58
93 kCal 556 steps +79euro

4 335m > &% L4km > g 532

21 1,2km

1 hr(s) 7 min 17:02 —18:09

165 kCal 2,204 steps +5.4 euro

4 335m > oS 24km > g 532

% 1,3km

1 hr(s) 6 min 17:02 —18:09

148 kCal 3,413 steps +24eurn

T 13mm > & 2 £ 13km

3hr(s) 11 | MOST ACTIVE
16:55 — 20:06
min ROUTE

B18 kCal 16,739 steps £ 0suro

F 127km

58 min 10:30 —11:28

93 kCal 556 steps + 79 euro

£ 35m > % L4km > i s32

%
JL L2km

1 hr(s) @ min 10:30 —11:39

165 kCal 2,204 steps +5.4 euro

£ 35m > &% 24km > s32

T 1,3km

42 min 10:38 —11:20

+7.68 euro

= 31km & os32 > LY 21km

57 min 10:42 —11:39
116 kCal 1,648 steps £24euro

&b 14km > i s32 + 13km

1 hr(s) & min 10:31 —11:39
144 kCzl 3,355steps £24euro

f 1,3 km ﬂi stoptrein 'ﬁ 1,3 km
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OLYMPIADE
BESTAANDE TOESTAND

Wayfinding between locations
at the mobility hub.

OLYMPIADE
NIEUWE TOESTAND

busperron verplaatsen
+ verhogen

w= tramperron
busperron

== velo-station

== dropzone deelmodi

== deelwagenplaatsen

w= fietsenstalling

== |ockers

@ hoppinzuil

@ wayfinding toevoegen
+ toegankelijke perrons
+ blindengeleiding
+ data-uitwisseling

PP SN e
e |
Combined regional and
local branding
Hoppin
Frederik
van Eeden

Display principles
p——— 2
650
3

P+R Merksem

via Deurne

Regatta
Geen tracking info
Wijnegem
Rijdt niet

Deelsteps

4 Poppy | 2 Lime | 2 Bird

perronverlichting
toevoegen

dropzone toevoegen

zitbank toevoegen

e e . zebrapad toevoegen
Antwerp 10 Miles /

New digital elnk screen with RT-info

Q' qe busperron verhogen

+ fietspad verleggen

deelwagenplaatsen toevoegen




Some results mmn

Modal split residents

B80%
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A

To work

60%

50%

40%
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To school During leisure time

60%
50%
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| / \ 20%

/ \ 10%

Q A Travelled differently or
6% ﬂ did not travel
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Navigating Intelligent
Traffic Management:

Digital orchestration of use of public space

Daan van der Tas, City of Amsterdam

Vincent Lau, City of Amsterdam



Speakers

Daan van der Tas
d.van.der.tas@amsterdam.nl

Program manager
Digital management of the public space

Vincent Lau
v.lau@amsterdam.nl

Manager digitization

Use of the public space




Context



Digital Orchestration Is one of the topics In
= Digital Management of Public Space (DRO-DMI)

DRO-DMI consortium led by
Amsterdam

Partners X Gemeente
Amsterdam

- T e \] cre x
Associates (;: ~~ Goudappel

innovation
for life

\/\‘/\ | Vervoerre gio
Stakeholders Amsterdam

DM - ecosysteem




DRO is part of a larger Dutch Metropolitan
Innovation ecosystem

OMI ECOSYSTEEM

| ORO

Beleidstoepassingen

Toepassingen (mobiliteitshubs, last mile oplossingen, intelligente toegang,
snelheidsassistentie, etc.)
|

City Support Centre

Digital Twin I Andere OMI projecten “

(Urban) Data Platform Andere DMI projecten =
Databronnen (Data top 15, sensordata, basisregistraties, gebruikersdata, etc.) | Andere OMI projecten «—




DRO opportunity area’s

Modal shift
for routines

—

Q

Intelligent
access

<

s

Transportation
equity

P
2.
Curb & Parking
space

Vision and
Design
Development
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What 1s 1t?



Let’s make sense of this

 Digital orchestration of use of the public space

* Choices based on data
« Automatic
» Decision support

« Going beyond car mobility. Parking (car, bike, touringcar), crowd
management, use of the waterways, taxi management, logistics, etc
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Why?

The public space is in high demand.




Why?

Every use of the public space In
densely populated cities interacts
with other interests.

Every square meter counts.

Ecology

Meeting

=R
4
7N

Utilities

?ér;rm

g&} o
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3

Logistics & Parking

Relaxing
g
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Connecting



Currently in Amsterdam

* 11 months shorter because of dirty air.
* 67% of Inhabitants feel unsafe In traffic
» 1,6 degrees Celcius temperature increase since 1950

* 1164 victims of accidents In traffic

nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn



A better future

For 2050 we strive for

- +10 years of healthy life for vulnerable groups

» +0% of car traffic

» 10 minutes to walk from any front door to a park

* 95006 reduction of CO2



How to get there



This Is Steve. Steve Is our metaphor.

Australopltl_lecus Homo habilis Homo erectus o : qu 0
afarensis neanderthalensis sapiens
6

_




1932 - 1972

Australopithecus
afarensis

. The noble traffic light




1972 — 2001: Basic intersection
computing

Homo habilis




2001 — 2015: Adding basic tools

tot Centrum
IX' 5116 XX min A

‘/éi A0/ I 5102

XX min




2016 — 2024: Basic intelligence

\§ X Then Y

Gl

It condidion TWen aclion 23




Homo TRUE ‘E
neanderthalensis TRUE LASH
TRUE LASE

TRUE

y BNy
staremvgnt 1 (] %.ﬁk FLASE
STATEMANT] 1 w\ ALASE

STATEMANT1 | > > Y Al ASE
STATEMENT 1 ]RUE .»/ §. e
/
TRUE = > '\\ FUASE
2 FUASE
[STAT MANT] 2 TRUE ' CIASE
STATEM TRUE / N
STATEM TRUE bt 05 \!
STATEMENT 2 TRUE TRUE 0 ’ \‘
TRUE 0 N
STAT 13 TRUE
STAT T_3_]_l TRUE ‘g.

STATEMANT 3 [t R AN
STATEMENT 3 TEMM N DCCALL 1
J k—[_s‘rTATEMM\rT N | —— )

STATEMENT N ] ——

STATEMENT

HWT 2

= Too much




2024 — 20xx Digital orchestration (DRO)
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Digital orchestration: next steps

* Align with policy makers.

~~'1=




Digital orchestration: next steps

 Framework for orchestration solutions

"=E=V




Digital orchestration: next steps

* Work together

* Public

* Private

» Education ' N‘
» Citizens "’,

ssssssssssssssssssssssssssssssssssssss



Thank you for
your attention!
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Car-Free
Grand Prix.

CHRIS




DA |
Dutch Cycling: For a Cycle-Friendly World —%8.

CYCLING
The Dutch Cycling Embassy is a vast network of public and private EMBASSY

organizations from the Netherlands who wish to share their knowledge
and expertise to help cities experience the many advantages of cycling.

Experience the Dutch cycling
culture first-hand

Think about best possible
solutions and achievable results
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Act by applying these solutions
to your local context

Learn more about effective

policies and best ?s
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0’0

DUTCH

CYCLING
EMBASSY

Hardware
Physical infrastructure
Bicycle facilities
Cycling Network

Software Orgware
User behavior Organizational relations
Awareness Institutional capacity
Education Collaboration

~
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STOMP Principles |purcn

CYCLING
EMBASSY

o’o Stappen (Walking)
o’o Trappen (Cycling)

0’0 OV (Public Transport)
0’0 Mobility as a Service
o’o Private Cars
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0’0

‘The Max Express’ |putcH
CYSHUNS

0’0 Roughly 55,000 daily aftendees of the
Grand Prix arrive in Zandvoort by train

0’0 Required permanent infrastructure
upgrades needed to allow the seaside
station to host 12 trains per hour (at
five-minute headways) at peak times

o’o Flexibility designed into the system to
allow for 10,000 greater or fewer
passengers—depending on the
weather conditions on that giv ay

~

2



o - |o%
Ride Rain or Shine |putcH

CYCLING
EMBASSY

I‘tim‘h "”I"I“ | 5‘:‘ !:! EW mm = \ fi'l_'"m-__ml"l.l

0’0o Given the remote and exposed
coastal sefting, organizers were
worried that fans would hesitate to
cycle long distances in wind and rain

o’o But they were pleasantly surprised,
and pedalling through the dunes has
become a social and enjoyable part
of the race day experience for many

0’0o A total of 45,000 popup spaces

=
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1 Visie duurzaam 2 Kaders stellen
reizen naar
evenementen
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evenementen -
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- informatie

% Provincie
3 Noord-Holland




0’0

Inspiring the World |cvelivs

EMBASSY

0’0o The Paris Olympic Organizing
Committee were in attendance in
Zandvoort in 2023, in order to study
how they might adapt this aspirational
model during the 2024 Games

0’0 This month, the DCE visited Los
Angeles for meetings with local
stakeholders as they prepare to host
the 2026 World Cup and 2028 Olympic
Games, which officials have promised
will accelerate their mobility transition

\eaa
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NAVIGATION 2.0

Transmission of strategies to navigation services
First examples and experiences in Stuttgart
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e: (c) in.Stuttgart. Thomas Niedermiiller
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Navigation 2.0
Planning of Strategies

Strategy-Planning at the IVLZ

TRAFF-X.strategy v 0O-

AL

@ THOMAS.OESTERLE

O
Q = Y n I . Bearbeiten [

E ustE > 8E)STRATEG|E > Xy PARKLEITSYSTEM

~~ 1/1 Strategie X <e| 5/8 Komplexe Malinahmen X O 6/8 Malnahmen X

PARKLEITSYSTEM VERWALTUNG KOORDINATION

Name *
Lenkung Wasen (Tunnel zu)

Status
#; Genehmigt

Gebiete und Routen A
Parkleitgebiet @
Zusammenfassung &
SN, &
D"'GC; - kar\p{l.rk o Cannstatter Wasen (P10) FORNS
g W Untegturkhe
\ Zusammenfassung &
Wa
P10 von ES kommend via Rampe GBB @ <5
Wangener r:‘
Hohe
oxs P10 aus der Innenstadt kommend % @ 5 @
P10 Wasen von WN kommend (Tunnel zu, alles GBB) @ @

Pragsattel zu P10 iiber GBr @
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STUTTGART

Strategy Tool

develop
traffic management strategies

manage

traffic management strategies

detect conflicts

ANNUAL
CONFERENCE

2024

By

in traffic management strategies

evaluate & simulate

traffic management strategies

activate & publish

traffic management strategies




Navigation 2.0 POLIS
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Organisational Concept STUTTGART

Event Organizer

User
Customer

in the process Visitor

Traffic Management Stakeholders
Centre

Service Provider
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Navigation 2.0 POLIS 5

Technical Concept STUTTGART = &

Innovative Aspects

— publishing multimodal traffic
management strategies

— publishing instant traffic management
strategies

— ongoing updates of strategies

— publishing strategies for target users
(e.g. VIP, busses, disabled, separate
fan-groups)

TRAFF-X.strategy D O~

A

@ THOMAS.OESTERLE

O
G n I Bearbeiten [

= USTE > &)STRATEGIE > Xy PARKLEITSYSTEM

PARKLEITSYSTEM VERWALTUNG KOORDINATION

Name *

Lenkung Wasen (Tunnel zu)

Status

3 Genehmigt ®
Gebiete und Routen ~
Parkleitgebiet ®
Zusammen! fassun g &
] - ?
) A S i \
L L% ULl gl 8 Cannstatter Wasen (P10) @ <
02 ¥ *a. W
[ I A Untegtlrkhe
Ay R k . y
rt S R N
ittgart-Mitte : : Y =
é k ; Zusammenfassung &
,:)‘ P10 von ES kommend via Rampe GBB @ @
e
A P10 aus der Innenstadt kommend % @ f&]
i
b .

P10 Wasen von WN kommend (Tunnel zu, alles GBB) @ <5 @
\ jIFrauenkopf Swttgart
Pragsattel zu P10 iber GBr @ S @
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Publishing strategies

QO B hitpsy/mobilthekinfo/ofre W Q Suchen

mobil thek Datenangebote Blog Die Mobilithek v  Hilfe v  Kontakt ¥ % DE|EN TO

—> activating strategies in the IVLZ .
—> providing strategies via NAP to be used for public interest Suchicrgebnisse

(st e

Raumbezug A

w D O~

(@ THOMAS.OESTERLE ~

- | TRAFF-X.strategy

Angeboten von: Landeshauptstadt Stuttgart ~ Sichtbarkeit: Limitiert

D Y 4~ 1/1 Strategie X | <e| 5/8 Komplexe MaRnahmen X O 6/8 MaBnahmen X

5 & ¥

AL Wiie
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D B
e Verkehrsstrategien Stuttgart RS e
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L Belgien Hankz;“‘“h“’"d Drécdt © Openstresthap-
Zusammenfassung Status Schaltzustand . UIEEL Belgie am Main Mitwirkende
Belgique’ . 1
Lenkung Wasen © Openstreetidsp-Mituiriende BINIMESTY Strategien der Verkehrssteuerung der Landeshauptstadt Stuttgart.
Tunnel zu
O g '(,ark‘ensyst)em_ Genehmigt Themengebiet A ERSTELLT DATENMODELL NUTZUNGSBEDINGUNGEN
A
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383m Parkraumlenkung & Suche BROKERING GEOBEZUG THEMENGEBIET
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X
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Navigation 2.0

Planning & Publishing Strategies

Strategy-Planning
at the IVLZ

Publishing strategies
on the NAP
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Routing on the
navigation device

Friihlingsfest 2024
in.Stuttgart

@ 20.04.2024-12.05.2024

Europas groBtes Friihlingsfest ladt
wieder zum Feiem ein!
Mit NUNAV erhaltet Ihr einen
Parkplatz der dem
Verkehrslenkungskonzept entspricht
direkt hier als Navigationsansage in
NUNAV Navigation. Einfach, digital,
in.Stuttgart!

in.Stuttgart

Navigation starten

\
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Example: Frihlingsfest STUTTGART = &

, Navigation 2.0 — Using NUNAV-APP

@ [ startae ‘ @

6 Frihlingsfest 2024 in.Stuttgart 6

Re'\cheanCh Strag
e

Staufrei fiir alle und
entspannt zu deinem
Besucher... hren g
Event!
(X
.
Ankommen ist doch ganz C. d
einfach. in Stuttgart \
Jetzt direkt zum @ 20.04.2024 - 12.05.2024
vorgesehenen Parkplatz. Euopes goses Fenunstet :
Mit NUNAV erhaitet lhr einen o Bl
Parkplatz der dem g WU
e %
in.sumgan_‘?ga ) E : %% o"d;,.\ y
in.Stuttgart o% +
NUNAV Navigation g\c\é“am @ -
7 2 © MapTiler © OpenStreetMap contributors
o ® 4
STUNGART | &  kapsch > grophm‘gsters
challenging limits collaborative routing PRISMA

solutions
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Example: Frihlingsfest STUTTGART | &

@ ‘ Arnulf-Klett-Platz 2, Stuttgart-Mitte, Stu ‘ '@'

6 Frihlingsfest 2024 in.Stuttgart

A gfriedhof STUTTGART-
NORD

+ & - b . M,
(B T09sannres™™ \ ;..‘...

00:18 00:18 00:28 00:38 00:59

Besucher... Jetzt abfahren BERG

=& Rolle wahlen

@ In welcher Funktion du an diesem Event & Milchhof

teilnimmst bestimmt dariiber welche
Parkbereiche dir zur Verfiigung stehen.

Besucher*Innen

Besucher*Innen mit Behinderung

Y

- Bergfriedhof

-
L3
)21
3
w
%)
O
O
8
o
O
— 7
2]

A 00:59 (13:26 - 3.9 km)

(] 0 8 Schlachthof
-5 @ Ostendplatz
g gart ..-)-ﬂ_g Neckartor T

~ l“ ain Station .-', =
.
Stuttgart Hauptbahnhof (oben) XTIy

‘ *nee - . -

NUNAV Navigation Y - f @ _Gaisburg
art
@ Hau gw-hoqqeb = e - © MapTiler © OpenStreetMap contributors

Navigation 2.0 -
Routing on the Map
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TAMARA STRASSHEIM THOMAS OESTERLE

Project Manager Project Manager

Traffic Authority Traffic Authority

City of Stuttgart Integrated Traffic Management Center (IVLZ)
City of Stuttgart

Tamara.Strassheim@stuttgart.de Thomas.Oesterle@stuttgart.de
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Traffic lights can
Improve road safety!

The Dutch approach

Luuk Misdom, City of Helmond



City of Helmond

 Brainport region, The Netherlands

« 95.000 citizens and will grow with 20%

« Mobility Living Lab

 Home of the Automotive Campus

* Active member in POLIS

* Roughly 70 casualties and 3 deaths per year!
 Social costs road safety: €60 million




Our new road safety plan

« Every accident is one too many

* Based on new national framework e T
(Strategic Plan Road Safety) @GN~

* Focus shifts from accidents to risk
& accidents
* Prevention iIs the best cure!

» Challenge is to choose the right
Indicator

Design www.mindbiz.n



1st Generation

« Data on an indicator or road
design or behaviour, f.e.:
« Overspeeding
« Usage of alcohol
* Trees near a road
« Width of lanes
e Curves
* Red light violation

T 0,2 tot 0,49%c  =(0,5 tot 0,79%.
E dp—
2 3 0,8tot 1,29%: =——1,3%. of meer
= E 4
o & m— Oyertreders
T E
5 3
4 -E 3
[T
T
-
= W
R
g 2
E —
1 ‘_\—'—\__.-‘//—’—
U L

2002 2006 2000 2011 2013 2015 2017 2019 2022

Afbeelding 1. Ontwikkeling van rijders onder invioed in weekendnochten 2002-2022 (Bron: (&0 Research [1)).



2hd Generation

 Data of risky behaviour
or locations in a model

 Riskprofiles per road
based on different
Indicators

« Reason of unsafety is
usually unknown
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3rd Generation

« Combine data of infrastructure
and behaviour

 Location based
* Reason Is easy to determine

« Give more Iinsights in day, time,
movement, road users, etc

» Risk = chance x consequence




How It works?

1. Has there been a red violation
by a vehicle at the intersection?

2. Were there vehicles (conflicting
traffic) on other lanes that could
have been impacted?

3. If so, what would be the severity
of the impact?

« Severity:
« Speed (estimation)
* Mass (estimation)

« Angle of impact
POLIS |5




What do we see?

50k

05 06 o7 09 10 1 24 26 28 m A . A
a7 86 97 o BOS247 [ Ernst matrix / zo 23-05-2021 t/m zo 30-05-2021
62 40 58 o6
02
=0 e BOS247 | Ernst matrix / zo 23-05-2021 tim zo 30-05-2021 ’ 26
47 62 58 93 93 93
0 o o o — Totaal 02 1 13
58 50 53 93 93 06 22 26 1
93 93 93 93 Totaal 208139 | 1422.9 413 991.9
96 93 93 93 70 23-05-2021 100% 1544.8 93.9 413 1 4
o # = # ma 24-05-2021 99% 13023 | 1516 3
di 25-05-2021 99%  6161.9 | 2889 413 372.0 2
wo 26-05-2021 98% 48332 | 2241 196.3 2
do 27-05-2021 100% 46729 527.2 103.3 1
vr 28-05-2021 100%  5823.3 65.0 186.0
za 29-05-2021 09%  2946.1 93.0
20 30-05-2021 08% 25204 72.2
POLIS |53
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Can we improve road safety with our
traffic lights?

* Insights: When and where

105,00%

100,00%

was It unsafe

« Cause: Look into the logging
Of the TLC 90,00%

» Action: Change parameters  «w:
* Lengthen the greenphase
« Change gaptimes

95,00%

80,00%

o C h an g e S I g n al g rO U p O rd e r 00 Traffic intensity Red light violation SPI total SPI unsafe situations

e Before After

 But the proof is in the eating
of the pudding
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Conclusion & next steps

* With existing data we can:
« Determine the risk at a traffic light
« Compare traffic lights
 Make changes that do have an impact!

* Hopefully we can:

 Build a bridge between traffic
management and road safety

* Use one indicator
» Work together!

Velllg verkeer"

Ikidoe/mee!



Thank you for
your attention!
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Introduction & = "N

Almelo K B S
= City of 75,000 inhabitants within the Twente L Nederigfd AL/ {<OSEEEC
metropolitan area of 320,000 inhabitants. v

= High Tech industry and logistical node in the

East of The Netherlands 1 VI
. . Vo e | "A»mer}éo’oi(” - : Zutphen
(TEN-T North Sea Baltic Corridor) Wwadi e N

Rob Hulleman e U 2 e

= Traffic & mobility expert - 2 X

= Integrated Traffic Management

= Signposting policy and design =y A

» Cycling networks and infrastructure
(ASPP workshop method)

Maistrichl
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Talking Traffic (1)

Partnership of Governments, Industries, Consultancies, Telco’s and Service

Providers

» Started 2015

= Development of a standardized system for connected traffic management
* Road-side and in-vehicle
» Based on European standards

= Standardization of IVRI (intelligent Traffic Light Controller) without

= No vendor capture

= Communications using 5G through the cloud

» |n-vehicle services by Service Providers

» Target: implementation of Talking Traffic on 1,200 intersections by 2019
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Talking Traffic (2)

Monitoring & Evaluatie

Clusters

1. Road Side based »

2. CIOUd [ Informatiedienst
3. |n-V6hIC|e based fa[F:::i:Eit Informatiedienst

Cloud 5P
Informatiedienst

TLC ITS

o o Cloud 5P
faciliteit applicatie

VRI Centraal
Beheer Data
Centrale Systeem
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The Almelo project (1)

Phasing
= 27 Intersections on Ring Road and major Access Roads (completed June 2023)
= 15 Intersections within the Built-up Area (complete June 2025)

History

Talking traffic was development during implementation

First contract for 15 intersections in 2017 — contractor could not deliver in time
Second contract for 27 intersections in 2019 — contractor did not manage to deliver
Third contract for 42 intersections in 2020 — implementation is on schedule

Finance

« Ministry of Infrastructure and Waterworks
* Province of Overijssel

« City of AlImelo
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The Almelo project (2)

ANNUAL
CONFEREN ICE

CITIES AND REGIONS FOR TRANSPORT INNOVATION
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The Almelo project (3)

Objectives

» Reduction of emission of greenhouse gas, particulate matter and noise

» |ncrease of road safety

* |ncrease of use of zero emission vehicles

» Being ready for Connected and Cooperative Automated Vehicles

= Facilitating local economic growth, connection to parking guidance system
» Facilitating safe and joyful access to big events like football matches

First results

= Better flow of traffic at individual intersections

= Better flow of car traffic in a series of intersections

= Less hinder caused by priority for emergency and public transport vehicles

Twente
2050



The Almelo project (4)

To be implemented (by 2025/26)

» |[mplementation of regulated flow of convoys of football spectators (visitors)

= Full implementation of talking traffic in priority of emergency and public transport
vehicles replacing the analog short distance radio system (KAR)

» |mplementation of priority for zero emission logistic vehicles, including cargo bikes

» Regulated flow of platoons of cyclists
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The CTC-CONDUCTOR truck pilot in Almelo (1)

CONDUCTOR

= European innovation project with 15 partners

= Main goal is to design, integrate and demonstrate advanced, high-level traffic and fleet management that will allow efficient
and globally optimal transport of passengers and goods, while ensuring seamless multimodality and interoperability,
through dynamic balancing and priority -based management of automated and conventional vehicles.

CONDUCTOR project has received funding from the European Union's Horizon Europe
P al"[i C | p an t S research and innovation programme under Grant Agreement No 101077049.

= Almelo: infrastructure and data

= University of Twente: research

= Mobicoach: service provider connecting vehicles and infrastructure

*= Province of Overijssel: coordination with the logistical companies and partners
= Keypoint Consultancy: technical assistance

* 5 ]ogistical companies and 2 logistical organisations

* Funding = European Union (CONDUCTOR)
= Ministry of Infrastructure
= Province of Overijssel

s = City of Almelo Twente
g&!a!é‘zou 2050
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The CTC-CONDUCTOR truck pilot in Almelo (2)

Focus on smooth flow of heavy trucks

» Reduce emissions

= Improve efficiency and uncertainty of logistics operations

= Minimize interruptions and standstill of trucks

» Vehicle-to-infrastructure (V2I) communication

= Main criteria: fuel consumption, emissions, road safety, trip and waiting
times

Main characteristics

= Green-light optimized speed advice

= Truck prioritization using signal timings adaptations
= En-route (ad-hoc) truck platoon forming
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The CTC-CONDUCTOR truck pilot in Almelo (3)

Pilot

= Truck priority is always conditional
= Weeks with truck priority switched on are compared with weeks with priority switched off
= We measure
* Priority requests sent, feed-backs sent, granted priorities by the controllers
= Number of stops and waiting time of the pilot-trucks and all other traffic
= Resulting trip times
= Etc.
= The opinion of the truck drivers and transport companies is captured in a survey

First results
CTC CONDUCTOR ALMELO 2 weeks | 2 weeks

ha
=]

June/July | Sept/Oct g:vjr
E 150
# Request for priority 470 |1000 | % .
# Messages processed by traffic light controller | 310 650 j 50 -
# Priorities granted (green comes eatrlier) 180 450 o . C oSS ss
B A A G E AL Ll ol
Tijdstip van aanvraag



Final remarks

Prioritization

= Giving priority to everybody means nobody gets it

= Emergency vehicles and public transport get a higher level of priority

= Truck priority is conditioned and adaptive (truck and traffic lights)

= We monitor side effects on other traffic (cyclists, pedestrians and cars)

Data: floating car data, CCTV, infra-red, radar, induction-loop-detectors GPS ...

Future in Almelo (2025-2026)

= After the pilot prioritization of trucks will be continued

= Higher level of priority for zero emission logistic vehicles, including cargo bikes

= Full implementation of talking traffic in priority of emergency and public transport
vehicles replacing the analog short distance radio system (KAR)

» Regulated flow of platoons of cyclists
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Thank you for your attention
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Driving Towards the Future:
TN-ITS and Digital Driven
Traffic Management

Christian Kleine
HERE
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Agenda

Digital-Driven Traffic Management

TN-ITS

Reaching the End User — Use Case
Speed Limits

Relevance for Urban Traffic Management




Digital Driven Traffic Management

"@ Travelers want real-time Traffic information is
A\‘ and personalized a\ moving from roadside
information. signs to in-car systems.

Cooperation between
é Traffic management is public and private
\ becoming more digital. 2 sectors adds value to
traffic management.



Data
Sharing: A
Win-Win for
All

Service providers improve their
navigation and assistance systems
by adding real-time traffic and road
data from road authorities.

Road users get real-time,

personalized traffic updates.

Road authorities manage traffic flow
by digitally sharing traffic information
with road users.




TN-ITS platform

Vlaamse
overheid

(8

An Roinn lompair
. Turaséim:b‘lap:gus Spoirt

Multistakeholder Platform
Privat — Public Cooperation

TRAFIKVERKET

Departrent of Transport,
Tourism and Spor

Supporting EU Policy on RTTI
Implementation

TOMTOMW®

podebieibinde noi

@ TRIONA

Focused on map updates

N -

HUAWEI

Platform represents >90% of . O
world’s digital map business _I Uv
“: dager -



TN-ITS Data Chain Stages

J J J
Data Data
Processing Integration
People

H

i Processes
Q ? ?

i | Transactions

Data Collection Data Exchange Data Usage

®) TNHTS

Map Update Exchange

PUBLICATION Usage



Is this data Available?

TN-ITS Services in Europe

Operational Service




Use case speed limits

[5] Convert

TN-ITS GO: the project

seelriclzirel

o [4] Store digital
[7] Update digital léol ®) IN-ITS = road attributes

M aps Map Update Exchange
/—\ ( [6] Map providers @

[2] Road authorities

make changes on the
road

Infrastructure

Receives updates
in TN-ITS format [3] Update digital
road attributes

[8] End users
use updated
digital maps

4|
|
/

SRR [9] Feedback

[1] Issue Traffic
Regulation order
TRO

o

— m— Commer L — — - _ammx o — _—
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Relevance for Urban Traffic
Management

9 TN-ITS is an established process of publishing road data and
automated usage in Navigation Systems

Traffic Circulation Plans

‘g; HeIpS to impl‘ove Traffic Speed Limit Changes
4 Management by sharing: Preferred Routes

Other Traffic restrictions



Thank you for
your attention!
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