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Welcome to
Amsterdam!



Tuesday 28 November

Age n d a 09h00  Welcome Coffee

09h30  Explanation EU ISA Regulation
Monday 27 November

12h00 Welcome Lunch

09h45 Understanding Priority Use Case Data Quality
Requirements
e Speed Limits (SL)

13h00 Welcome & Workshop Objective o Road Works (RW)

Setting e Road Closures (RC)
13h15 NAPCORE Data Quality Progress Update 11h10  Examples of Priority Use Case Best Practice
e Speed Limits (SL)
14h15 TISA’s Learnings & Recommendations e Road Works (RW)
on Data Quality e Road Closures (RC)
15h15 Coffee Break 12h30  Lunch
. . 13h30  Minimum Data Quality Requirements for
15h30 ITS Service Provider 5 Star RTTI Data Speed Limits, Road Works And Road Closures
QUL 1P 28, = [Fresa e Bt Priority Use Cases - EU RTTI 2022/670
Discussion

Evening Spontaneous drinks in Amsterdam
15h30 Next Steps in RTTI Implementation

Preparation
16h00 End of the event







Quick recap of how we got here




RTTI Webinar

15t February 2023
NAPCORE/TISA/TM2.0/TomTom

SP obligation to process Traffic Circulation Plans/Temjporary
Traffic Management Measures

! \, A\ -
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167 publicand private actors FOLLOW UP of the workshop on the

implementation of the revised RTTI DR
NAPCORE online workshop on the implementation of the

rEVISEd RTTI DR-YOUTUbe 13 February 2023 . No Comments

The video and the presentation of the workshop are available



https://www.youtube.com/watch?v=VDaq5ZAPyL8
https://www.youtube.com/watch?v=VDaq5ZAPyL8

RTTI Workshop Berlin April
23’

ITS Service Providers Be-Mobile, Google Maps, HERE
Technologies and TomTom jointly organised a workshop at
their corporate offices to discuss the implementation of
RTTI 2022/670 with 60 public/private stakeholders.

Trainings were provided on the basics of digital maps,
navigation software and traffic information and how to
increase the useability of public RTTI data.

Workshops were held on 4 RTTI priority uses cases groups
to address bottlenecks and identify mitigation measures:

o Truck Routing in Cities & Bridge Wind Warnings
o Car Routing in Cities & Park and Ride Information
o Inaccurate Road Works/Road Closures

o Inaccurate Speed Limits and Railway Crossings




Implementation Focus Until
25'/27

Feedback Loops

Minimum Quality Levels

2
.0 $*¢

Service Level Agreements

(SLA)for NAPs

1

&

O
0

Digital Traffic Circulation Plans —
Harmonized Functional Road
Classification (FRCs)

Road Works
Road Closures

Speed Limits




Workshop Objective

In accordance with Article 5/6/7 Paragraph
2b, of RTTI, agree draft minimum quality

requirement proposal for priority use
cases:

Static Speed Limits

Road Works

Road Closures




House Rules and General
Logistics

. and during
presentations/workshops

Feel comfortable to ask

* No is a idea

. with an

* Focus on the not the person
* Try to your point

Let’s make it

Keep your for tomorrow
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StralRenwesen

NAPCORE Data Quality
Progress Update

Data Quality - Workshop on the Implementation
of EU RTTI 2022/670

November 27th, 2023 | Peter Lubrich | BASt
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Why a Quality Framework for ITS Data and Services? sazgizavc:;z':fﬂf"

Real-life example

<" START
o
R Q 7y
S -
WU

'Li. < / -
il 1
L e -

2 | Peter Lubrich: NAPCORE Data Quality |
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Why a Quality Framework for ITS Data and Services? S#Z%iﬁ:ﬁi‘ﬁ“’
Real-life example
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3 | Peter Lubrich: NAPCORE Data Quality | -
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Why a Quality Framework for ITS Data and Services? gazgzzzc::z':fﬂf"

Quality
LUMBER
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4 | Peter Lubrich: NAPCORE Data Quality | -
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What to do with Quality of ITS Data? sazgzzavc::z':fﬂf"

v Assess
Document
Report
mplement QMS
mprove Quality

NN XX

| Peter Lubrich: NAPCORE Data Quality |
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Data Quality in EU Legislature S;t;gzzzc::z':fﬂf"

EC Delegated Regulation 2022/492 (RTTI new)

Article 4

Accessibility, exchange and re-use of data on infrastructure

2. The data referred to in paragraph 1 and the corresponding metadata [including
mformation on the quality thereof shall be accessible for exchange and re-use by any
data user within the Union:

(b) following mmimum quality requirements that Member States shall agree upon in
cooperation with relevant stakeholders:

6 | Peter Lubrich: NAPCORE Data Quality | -
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The Data-Exchange Scenario S;t;gzzavc::z':fﬂf"

Metadata description

| Name HData category | | Data format| License

Parking facility 1 ... : | Metadata descr.
....... Data set
Name B e S : Data set
Park. facility 1| | Park. facility 2| | Park. facility y =||=|I=
o, — ] I
Capaciy — || = || =
— == ¥—>
Opening times [:l ’:] l:] }k
Rates | | .t g ) |Data provider Data user
p J'-‘ 0" ‘

&

%’

7 | Peter Lubrich: NAPCORE Data Quality | M




Data portals for the transportation sector

National Access Points (NAPs) in Europe

Nasionaft Utgangspunkt for vog. og transportfata ,

L .
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8 | Peter Lubrich: NAPCORE Data Quality |




Data portals for the transpol

National Access Points (NAPs) in ; «  NAP.

Finnish national open transport Service catalog.

() DATA.GOV.E ‘, napCO re

g J“

iy tiansport data.gouvit |

Punto de Acceso Nacwanal de
T| ifico y Movihidad

nop'

9 | Peter Lubrich: NAPCORE Data Quiality | i YES
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The Concept of Quality Frameworks sazgizavc:;z':fﬂf"

Quality Criteria

Quality Requirements

Assessment Methods

10 | Peter Lubrich: NAPCORE Data Quality |
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The Concept of Quality Frameworks T 4

Specific/measurable aspects that
enable data quality assessment.
They may be grouped under

>{ various quality dimensions
(overarching categories) and
associated with various quality
metrics.

Specific expectations of data quality
established by stakeholders and use case
needs (criterion-specific).

A

Quality Criteria

Quality Requirements

Assessment Methods

\ 4

Techniques and procedures used
to assess and measure the quality
of data (i.e., quantify each
criterion).

11 | Peter Lubrich: NAPCORE Data Quality | -




13

Previous definitions of Quality Criteria

Traffic Data Quality Quality of Safety-Related

Measurement: Final and Real-Time Traffic

Report (FHWA, 2004) Information Services (EU
EIP, 2019)

Accuracy Geographical coverage

Completeness Availability

Validity Timeliness

Timeliness Reporting period

Coverage Latency

Accessibility Location accuracy
Classification correctness
Error Rate

Event coverage
Report coverage

| Peter Lubrich: NAPCORE Data Quality |

ISO 19157-1:2023
Geographic information
Data quality

Completeness
Logical consistency
Positional accuracy
Temporal quality
Thematic quality

bast

Bundesanstalt fiir
StraBenwesen

ISO/TR 21707:2008
Data quality in ITS systems

Service completeness
Service availability
Service grade

Veracity

Precision

Timeliness

Location measurement
Measurement source
Ownership
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Quality Frameworks elaborated in EU projects Sl

Safety-Related and Real-Time Traffic = Workshops, conceptualisation, validation with real-life data

Information Services (SRTI and RTTI) ElEE
Multimodal Travel Information Stakeholder consultation European ITS Platform
Services (MMTIS) Link

in
Intelligent Truck Parking Services Workshops, conceptualisation, validation with real-life data
(ITPS) Published in 2019-

Cooperative ITS (C-ITS) Pilot projects 2020

14 | Peter Lubrich: NAPCORE Data Quality |



https://www.its-platform.eu/achievement/quality-of-european-its-services-and-their-data/

bast

Quality Frameworks elaborated in EU projects S

Safety-Related and Real-Time Traffic Workshops, conceptualisation, validation with real-life data

Information Services (SRTI and RTTI) EIEE
Multimodal Travel Information Stakeholder consultation Faropean ITS Plafom
Services (MMTIS) I
in

Intelligent Truck Parking Services Workshops, conceptualisation, validation with real-life data
(ITPS) Published in 2019-
Cooperative ITS (C-ITS) Pilot projects 2020
On-street Parking Real-life data assessment
Alternative Fuels (AF) Pilot projects
Multimodal Travel Information Analysis of national approaches. Stakeholder consultation napcore
Services (MMTIS) - upgrade
Floating Car Data (FCD) Literature, Real-life data assessment Link
Urban Vehicle Access Regulations Pilot projects : :
(UVAR) 8 To be published in

2024
Network Topology Pilot projects
Cross-domain / formal / technical Workshops, conceptualisation, validation with real-life data

15 et L NAPCORE Dt ity ammmmmsy ol



https://www.its-platform.eu/achievement/quality-of-european-its-services-and-their-data/
https://napcore.eu/

bast
A Quality Framework for Parking Data sazgzzw::z:fﬂf"

Data Campaign: Data Sources

Ticket Machine Smart Phone Payment Sensor Data
Transactions Tra_nsaction_s

INRIX: Parking API

Hamburg
Geo-Online _
| L
Parking Database =
gl T T
A ,_:::f;:;-.'_;: S5 TME

| Peter Lubrich: NAPCORE Data Quality |
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A Quality Framework for Parking Data S;t;zzzzc::z':fﬂf"

Identified quality issues — Quantitative deviations

514
403 404 +13%
Ground _11%
300 Truth

Manual data collection Parking-API City GIS

Number of available parking spots

W 13.09.2023 10:00 = 13.09.2023 18:00 W 13.09.2023 22:00

17 | Peter Lubrich: NAPCORE Data Quality |
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A Quality Framework for Parking Data sazgzzavc::::fﬂf"

Identified quality issues — Spatial Granularity
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Potential Quality Dimensions and Criteria by NAPCORE s;;gzza;::::fﬂf"

Correctness Completeness Timeliness Reliability Usability

19 | Peter Lubrich: NAPCORE Data Quality |
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Potential Quality Metrics by NAPCORE sazgzzavc::z':fﬂf"

mmm Assessment Object

Correctness Accuracy — Qcorretation Coef ficient R (C) .1 Value pairs of reference
error rate Qmare(C) O .. ©0 data and test data
Qrmpse(C) 0.. 00
QRMPSE—weighted by length(c) 0. o
Bias rate Qmpre(C) 0.. 00 Value pairs of reference
data and test data
Timeliness Freshness Qupdate Frequency (C) Time One data offer
interval
Latency QLatency of Availabitity (C) Time delta  One data offer
Completeness Network Qcoverage ratio(D) 0..1 One data offer

coverage

20 | Peter Lubrich: NAPCORE Data Quality |
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Recommendations Sundesansat J

For each NAP data set, there should be a “Quality Statement” by the Data
Provider, including:

=  Multiple Quality Criteria, each with:

= Concrete definitions

= (Calculation methods

= (Calculation results

= Last date of calculation

" |nformation objects being assessed
" Any auxiliary information
= Feedback channel

-> This “Quality Statement” should be published as part of the Metadata of a
Dataset!

21 | Peter Lubrich: NAPCORE Data Quality | -
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Best-practice by TISA members S;t;gzzavc::z':fﬂf"

TIS/:\

Fwveder brfarrrenEn Serviim A 1020 + - LKSGEAS ETT(trip) — ATT (trip) (s)

720 MAJOR OVER

TISA Guideline i

Estimated Travel Time (ETT) posd MINOR OVER
Metrics and Tests 00

60 : ACCURATE Route duration {s)

-120
<180 P
-240 +
-300
-360 +
A0 MINOR UNDER
480 +
-540 +
i 600 +
-660 ¢
720 MAJOR UNDER
780 4
-840
-900 ¢
-960 +
-1020

Figure 2: Trip evaluation by duration and ETT deviation

22 | Peter Lubrich: NAPCORE Data Quality | -
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How to implement on NAPs? sazgzzavc::z:fﬂf"

First attempts: On-street Parking Dataset from Berlin

Informationen und Legende X
o Verkehr in Berlin ~ Femverkehr  \Wasserstralen  Un
Visbenrsinkemasonazmnirale > Verke in Berin > Fanen > Parkaumkartanng o =
Parkraumkartierung
Parkraumkartierung .
Vorfiogandar Datansatz wrde im sUVM-Forschungsprojakts 2022/23 erstalt. Der Datansatz umfasst alle Parkfichan im sétantlichon Vorliegender Datensatz wurde im eUVM-Forschungsprojekts 2022/23
TIPS TARRISATgR R Sy Ea s R e erstellt. Der Datensatz umfasst alle Parkflachen im &ffentlichen
N L D e StraBenraum innerhalb des Berliner S-Bahnringes sowie ausgewahlte,
R f:::.“.... - angrenzende Gebiete.
I Die genaue Methodik zur Erfassung des vorliegenden Datensatzes finden
: \‘ "’,l , Sie hier.
*“"f"‘“—:“ -.-_"‘-':'w = :ﬁ Die Genauigkeit der Daten betragt entsprechend der ausgeschriebene
Anforderungen mindestens 95 % (Stand Juli 2023). Aufgrund der
L - Anforderung und der GroRe des Datensatzes konnen vereinzelte Fehle
“The accuracy o f the data is at least 95% (as o f nicht ausgeschlossen werden. Es ergeben sich keine Rechtsforderung
July 2023) in accordance with the requirements HG G DeeD
set out in the tender. Due to the requirements and Riickfragen zu Nutzungsrechten und gréRere Fehlermeldungen kénnen an
the size of the data set, isolated errors cannot be diese E-Mail-Adresse gesendet werden.
ruled out. No legal claims arise from the data.
Queries regarding rights of use and major error Die Daten kdonnen nach Parkplatz-Typen gefiltert werden:
messages can be sent to this e-mail address.”

23 | Peter Lubrich: NAPCORE Data Quality | -
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How to implement on NAPs?

StraBenwesen

What about structured
Quality Information via
Metadata? Search Results + Offer Details

Offered by: Bundesanstalt fir StraBenwesen (BASt)  Visibility: Public

mobil thek i= Data Offers ™ Dashboard [ Help [& Blog w & Peter Lubrich

Subscribe
Arbeitsstellen auf deutschen Autobahnen Add Note
CREATED DATAMODEL TYPE OF TERMS OF USE BROKERING TYPE Add Reference
21.06.2023 DATEXIIVZ royalty-free Broksred
GEOGRAPHY CATEGORY STATUS
N - - —— Deactivate Schema

‘eutschland (UE) Road work information ublishe validation
Activated

Deactivate Malware
Check

Quality Criteria e

Deactivate Infringement

4
Current Value Measured on / by Check

Activatad

Availability

Completeness

Timeliness

etc.

tions [ Quality Information

wﬁm

? l Content Information
o o

Description Die Publikation beinhaltet Informationen zu Arbeitsstellen auf den deutschen
Bundesautobahnen. Neben Arbeitsstellen mit einer Dauer von mind. 4 Tage (meldepflichtig)
kann die Publikation auch zeitlich kirzere Arbeitsstellen (nicht meldepflichtig) beinhalten. Die
Datenbereitstellung erfolzt durch das Verkehrsanalysesystem, welches von der Bundesanstalt .

i

~ Show more

Category Road work information
OpenData Category Transport

(GovData)

Mode of Transport Car, Truck

| Peter Lubrich: NAPCORE Data Quality |




Bundesanstalt fur /
StralRenwesen

Thank you!

Any questions?

Peter Lubrich

Department Connected Mobility

Federal Highway Research Institute
Briderstralde 53

51427 Bergisch Gladbach, Germany
lubrich@bast.de

www.bast.de + LinkedIn + Instagram + YouTube



mailto:lubrich@bast.de
http://www.bast.de/
https://www.linkedin.com/company/bundesanstalt-fuer-strassenwesen
https://www.instagram.com/bundesanstaltfuerstrassenwesen
https://www.youtube.com/BASt-Videos

Quality of traffic information:
TISA perspectives and TI S':‘

lessons learned

27-11-2023
RTTI quality workshop, Amsterdam



Traveller Information Services Association T|]§/:¥

Our Vision

A world where traffic and travel information is 100%
correct, 100% of the time in 100% of the world

/<. Our Mission & Purpose

@ To lead the development of trusted traffic and travel standards
s and harmonized services for our members

u@ a world where travel is safe, efficient & sustainable
" for everyone.

PURPOSE

Traffic Information Standardisation Other Activities
» Development of traffic info delivery * Industry guidelines on data

- g TPEG1 and TPEG2 used in millions of quality, harmonisation of
2 vehicles worldwide by OEMs/SPs standards, estimated arrival time
= § » Development of location referencing * Input to ITS regulatory framework

tech TMC & OLR » ITS Congresses/ITS Events
) Emergency Alerts and Warnings EAW ~ * University Partnership Program
xS Quality assessment + Synergies with other standards
53 Other TBC » Other TBC

o

www.tisa.org

Association

@ Our value PrOpOSition Traveller Information Services

For all stakeholders in the intelligent transport system (ITS) value chain

Who want to enable highly accurate, reliable and comprehensive traffic
and traveller information services

Our membership driven trade association develops and maintains the
standards, software and tooling in traffic information delivery and data
quality

That can reduce development costs and provide seamless traffic services;
Ensure interoperability worldwide;

Enable access to 15 years of domain knowledge and stakeholder
engagement across entire ITS eco-system

9'.‘.',? ITS Service Providers a Vehicle Manufactures
" and Suppliers

"1

(( E% )) Public Broadcasters m Public Authorities
D User Device Manufacturers



http://www.tisa.org/

End-user quality is determined by TISV \
the whole value chain

Quality QKZ %] Key TISA lessons learned:

Propagation of information Loss of time due to Slight loss of time Communi- In-vehicle
m:gmx:l“ecrgtsi :':\d (database reflection) %aéli:;; processing
Customer wish .
100¢ - What determines end-user

quality?

95

Faulty detectors,
90 measurement errors

Modelling, gain of quality

- What quality assurance is

85 , possible

. g T-m needed towards end-users?
) | depicton - And, how to assess quality?
<t User perceived quality

0 Tt dota messurement Communi-  phone, Navi - How to harmonise quality
R, Ioficd ot S Nyimen  ASSUFAnce?

The-Quality-of-Traffic-Information Klaus Bogenberger 2003



https://www.researchgate.net/profile/Klaus-Bogenberger/publication/228548915_The_Quality_of_Traffic_Information/links/541a82760cf203f155ae2b6d/The-Quality-of-Traffic-Information.pdf

Quality of traffic information services

Content Content Service Service
Info / Event . : . . End User
detection processing provision presentation




Quality of traffic information: T|SU
the TISA view

Association
TISA Quality WG QWG16001
| I I s ' A ‘ 2016-10-06
Public = Page 1 of 36

Traveller Information Services Association

Position Paper

The Traveller Information Services Association (TISA) is a market-driven membership association with worldwide
scope, established as a non-profit company focussed on proactive implementation of traffic and travel information
services and products based on existing standards, including primarily RDS-TMC and TPEG technologies.
TISA's mission is to develop and promote open standards and policies that

= facilitate a timely and cost-effective deployment of TTI services and products that save end users time and money,

increase traffic safety, and minimize environmental impact

= improve the quality and minimize the cost of such services and products by maximizing interoperability worldwide

With this Position Paper, TISA wishes to provide advisory information to all concerned with Traffic and Travel

Information services and products. It represents the consensus opinion of all TISA membership organisations in areas
of business and technology.

TISA Position
On

Quality of Traffic Information

Available for download from: https://tisa.org/newsroom/position-papers/



https://tisa.org/newsroom/position-papers/

Traffic information services TIS/
Key value drivers for users Tt romer e

« Safety: Warning a driver in time for traffic issues
» Congestion, accidents, roadworks
* Unusual travel conditions

Effective travel support
» Travel times and road closures
* Speed limits

« Decision support for alternate route selection |
+ Road network coverage @D
to include (local) alternatives ) D
+ Current conditions as well as e
(short-term) predictions T



http://www.google.nl/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRxqFQoTCLq1_LbOgMkCFUW2DwodO7gBdA&url=http://www.apk20.com/apk/119171/&psig=AFQjCNF_5JyQR34tKPsWgj2peHH9JAqV5Q&ust=1447064712509047

Quality of traffic information: TIS/:\

IIIfrmt n Ser

Core components towards end-user quality i

Road Coverage

« all road categories from inner cities to rural areas /
from residential roads to major highways

Content Accuracy & Completeness
 position, time and duration, content

Reception Coverage
* Broadcast coverage / mobile internet coverage / V2X communication methods

User Interface
» Understandable and recognizable by end users

= User quality requires alignment across the whole value chain




Traffic information provisioning: T|SV \

IIIfrmt n Ser

Dissemination technology impacts user quality ===

Traffic information provisioning is characterised by DATE)(" @ TNHITS

* Heterogeneity of protocols and encoding schemes ot

* Impacts coding specificity (event) and LL|'|_I'EI'L E /JTPEG

* Impact position resolution(location) TRAFC HESSAGE CHATWEL 174

- Heterogeneity of delivery channels

- Impacts capacity limits, @R-D'S I-@RadiO'

- Impact delivery and repetition speeds =N
Requires prioritiati RART

- Requires prioritization ®

Digital Audio Broadcasting

V2x [ieds

=» Faster, more precise, dissemination technology (or combinations
thereof) enables increased content quality to reach the user




Traffic information services: TIS/ Y

trends
European (International) coverage Increased use of car sensor data
* Scale at least across Europe » Detailed road situations
* Increasing coverage of local roads - Camera recognition, E-call, B-call
* Global standards: TMC and TPEG * Good, low-latency coverage
* Harmonised service concepts * Progressing towards incidents

- E.g. Road weather, accidents

Heavy rain
- 6.1

wis |

\

Big-Data Explosion in Traffic Data Enables next
Generation of Traffic Information

Traffic Management 2.0 concept affic ra
Road authorities & service providers Tm E-ﬁ data sources

Pre-2000 2000-2009 2010-2012 | 2013-..




Quality of traffic information:
Traffic Flow versus incidents and events

End-users have high expectations both of quality of flow and
incident/event information

* High location precision, timeliness as for flow (congestion)

* Notwithstanding that flow is automated, whereas
incidents are most often still manually collected

* When provided together, relationship of flow and incident information
should be plausible

« The user experience should be consistent across Europe,
when e.g. traveling afar or abroad

TIS/:

IIIfrmt n Ser
SSSSSSSSS



Quality of traffic information: T| ~A

IIIfrmt n Ser

Quality and quality criteria = ==

End-users evaluate quality based on their own, personal, real-world experience and
observations while driving

Thus, quality and quality criteria shall reflect the INTELLIGENT SPEED ASSISTANCE (ISA):

FALSE WARNINGS DUE TO INCORRECT OR

End-user experience on the road OUTDATED SPEED-LIMIT INFORMATION
* Today: focusing on speed limits, roadworks and closures

Key quality criteria from an end-user perspective
« Appropriateness of traffic information notifications
* Detection, Error Rate versus Reality
* Accuracy of visual representation
 (Estimated Travel Time Error)




Quality assurance of traffic information

Content Content Service Service
Info / Event . : . . End User
detection processing provision presentation




Quality assessment at Service providers: T|S/:\

Traveller Information Services

integral part of the operation and OEM SLA’s ===

Congestion, events
¢ QKZ assessment
+ detection rate and error rate
* Drive testing (QFCD, events)

b € 2>

Flow, travel time data

* (TISA) Qbench assessment
* (TISA) ETT assessment
* Drive testing (flow severity)

User experience validation
* Drive testing

TOMTOM




Quality assessment at Service TIS/:

providers in practise

time

Target Zone ------

distance
QKZ quality scores on Highways - March 2013
Belgium Switzerland Germany France
100 , 100 ; 100 . 100 .
E’i 80| J / R 80| o L 80 *," R 80|y
g 60).-" 9 60f.-~ @ 60}~ @ 60}~
S a0 £ 40 2 a0 S a0
[ @ [ [
3 20 3 20 3 20 3 20
(8] (8] (8] Q0
0 0 0 o
0 20 40 60 80 100 0 20 40 60 80 100 0 20 40 60 80 100 0 20 40 60 80 100
Error Rate (%) Error Rate (%) Error Rate (%) Error Rate (%)
Netherlands UK USA South Africa
100 T 100 T 100 T 100 T
2 80| S 80ly £ 80| % g a0 e
w 60} o 60|~ @ 60|~ ® 60}
o o o o
t S a0 S a0 o 40 o a0
E: Areaof congestion A: congestion alerts D: Accordance of detection rate: 3 20 3 20 3 20 3 20
(v < 60 km/h) EandA : (5] (5] Q (8]
Quar= D/E o 0 0 0
=t] = R 0 20 40 60 80 100 0 20 40 60 80 100 0 20 40 60 80 100 0 20 40 60 80 100
= : Error Rate (%) Error Rate (%) Error Rate (%) Error Rate (%)
:L =_ —=_ Qee= 1-(D/A)
- s +
Key: QKZ quality score Highways (FRCO) *

TOMTOM*

Source: Quality Management Methods for Real-Time Traffic
Information, Bogenberger in Elsevier
2011 QM for RTTI, Bogenberger

Source: TomTom, ATEC ITS France Congress, 2014
2014 TomTom Brouwer paper

14



https://congres-atecitsfrance.fr/wp-content/uploads/2013/12/BROUWER_com069-Atelier-A1.pdf
https://www.sciencedirect.com/science/article/pii/S1877042812042711

SP quality assurance roadworks extent -" SV ‘
QKZ correction based on driver speeds i s

SSSSSSSSS

180
Real-lfe examp - Aa
eal-life example .

:/}" :: 20 roadworks
\l % 2 3 s 6 71 8 9 10 2 1
L/'?\L space —— >

Source: TomTom, ATEC ITS France Congress, 2014
2014 TomTom Brouwer paper

napcore

‘ Slide of NAPCORE presentation Peter Lubrich,
BASt @ TISA September 2023



https://congres-atecitsfrance.fr/wp-content/uploads/2013/12/BROUWER_com069-Atelier-A1.pdf

QA: Correlating flow with incident data TIS/:\

Traveller Information Services

accident on Thursday April 18th 2014 in NL

AccidentID 94344 A1L km 37.9126

160 T . . . .
| Average speed Visible in figure:
: : = Accident time from dBase: 08:02 . . .
A R S | e | Average speed of vehicles on the road in the time
| | | window an accident was reported
E‘ 120 ............................................................................................................... =
E - | Accident reported according:
8 100 S ............................. _ ° Regional Iogging tool Iogged on: 08:02 hour (RWS)
[ : : .
73 | | * GMU tool logged on 7:52 hour (Police)
L 80 :
g |
% | 09:08 road inspector gives end incident report.
60
sl
20 i | n |
7 9 10

8
Time of day [Hrs] Source: TNO Delft

M. Snelders




Quality management and T|SV \

IIIfrmt n Ser

Quality assurance isneeded ™

Quality Assurance (QA)

* QA refers to the systematic processes and activities implemented within an organization
to ensure that products or services meet specified quality standards and requirements.

Quality Management (QM)

* QM encompasses a broader range of activities and processes that oversee the entire
quality control system within an organization. It includes quality planning, quality
control, quality assurance, and continuous improvement.

= Quality Management in an organization should drive proper QA

 as part of an organization’s overall strategic approach to quality within that organization




Basis for quality improvement is a TISV \

IIIfrmt n Ser

Plan-Do-Check-Act cycle @~ 77

Quality management

* Defining and embedding the
Plan-Do-Check-Act cycle in an
organisation

Quality Assurance

« Systematically executing the
Do-Check phases

juawanoidwy] Ayijenp

Source: EU-EIP Time .




Organisation-internal quality assurance: T|S/:\
define quality targets and processes

Key elements for organisation-internal quality assurance plan
» Set explicit quality targets,

* Define clear organizational responsibilities to ensure regular quality
assessment and reporting,

« Establish corrective measures, such as issue tracking and feedback
mechanisms.




External quality assurance: TIS/:\
For service levels that satisfy end-user needs """

Key elements for organisation-external quality assurance
« 24/7 data availability and updates
- Road coverage to include all roads

* Timeliness of data
- not only for newly occurring events, also for expiration and deletion of events

« Explicit quality commitment to customers and stakeholders
« E.g. service level agreements such as 5-star rating, quality feedback channel




Key TISA quality lessons learned and TIS/:\
recommendations

- Realise a comprehensive end-to-end quality management

* Use commonly agreed quality assessment procedures and quality metrics

 Establish, or intensify, collaboration along the value chain, in particular
between public and commercial entities

« Ensure fair competition among Travel and Traffic Information Providers

21




Collaboration on traffic information
quality assurance at TISA

onten onten I I
Info / Event . : . . End User
etection rocessin




Quality assurance for incident information: Tl s’ ‘
A public-private partnership in EU ot e

Much Real-Time Traffic Information is collected by (EU) Road Authorities

 Especially incidents, roadworks, speed limits, road closures

Service providers would like to disseminate this road authority content
- But it must meet quality expectations of end-users, and this consistently
* ... as end-users are accustomed to high quality levels of flow data
* ... as service providers are first in line to be blamed when it is wrong

=» Effective quality assurance is a pre-requisite to use of RA data
 This requires both internal and external quality management
.. On both data/content and process




Quality of traffic information: TIS/:\

Traveller Information Services

Desired collaboration with road authorities  *==

Achieve a common / EU-wide understanding towards:
* Roles, responsibilities and interaction between service providers and road authorities
- Effective quality assurance, consistency of content collection
- Clarified work processes, and harmonised content interface profiles
* Needed service levels to meet end-user and provider needs

Harmonisation and consistency across Europe needed




Quality of traffic information: Ti SV ‘

TISA is a meeting place for all ITS stakeholders s
Purpose of this RTTI Quality workshop: DataforRoad g
- Align on quality criteria and quality levels for S
Service Providers to incorporate RA content for QTS
- Roadworks e || e

- road closures, and
- Static (and dynamic?) speed limits

i eria for RTTI and SRTI

ﬂwmmmoecu rence of an event and the
the event

- Harmonise experiences and mmﬁM e

Month

Location >10m <10m <5m <1lm
Accuracy

(T TIEENEEEN >80%  >90% >95% >99%

>80%  >90¢ v/ TN'ITS
Map Update Exchange

definitions of various organisations:
- DFRS, EU-EIP, NAPCORE, TN-ITS, TISA




End-user quality is determined by TISV \
the whole value chain

Quality QKZ [%]

Popagation ofinformation. | Lossettimedugte | stgmiessetume  commun. nvaide. | Key TISA recommendations:

communication delay

Customer wish

100(

- End-to-end quality
management

95

Faulty detectors,
90 measurement errors

« Commonly agreed quality

Modelling, gain of quality

85 i possible
5 spatia assgniert W assessment procedures
depiction,
s | ="« Collaboration along
1 User perceived quality .
0 Traffic dafa measurement Communi-  pnone, Navi the Value Chaln
and data processing cation , Nav
| I T L
rafic oftiation  aeqqatekion proviar provitier “enee | » Fair com petition

The-Quality-of-Traffic-Information Klaus Bogenberger 2003



https://www.researchgate.net/profile/Klaus-Bogenberger/publication/228548915_The_Quality_of_Traffic_Information/links/541a82760cf203f155ae2b6d/The-Quality-of-Traffic-Information.pdf

Quality assurance for incident information: TIS/
A public-private partnership in EU

What is needed for overall quality assurance
* Minimum quality criteria and quality level
* 5 star rating proposal, presentation after the break

Additionally needed for overall quality assurance
* Process, roles and responsibilities clarified
« Feedback channels service providers <--> Road authorities
« Agree on quality assessment methods

- how to realise this public-private partnership?
- how to make this public-private partnership effective?




Thank you for your attention !

TIS/:\

Traveller Information Services
Association

m https://www.linkedin.com/groups/7061062/

@ eo@tisa.org

@ www. tisa.org



https://www.linkedin.com/groups/7061062/

~ Implementation of (EU)
" 2022/670 RTTI

TISA RTT1 Quality Workshop
Amsterdam, 27-28 November 2023

% 4L Lo
e gl

Stephanie Leonard, TomTom
Christian Kleine, HERE Technologies
Bart Lannoo, Be-Mobile

Rebeca Joaquin, Google Maps



Implementation Focus Until
25'/27

Feedback Loops

Minimum Quality Levels

2
.0 $*¢

Service Level Agreements

(SLA)for NAPs

1

&

O
0

Digital Traffic Circulation Plans —
Harmonized Functional Road
Classification (FRCs)

Road Works
Road Closures

Speed Limits




How to combine and use
input from Berlin
workshop?

Key Aspects for Data Quality

ERVEIERTEY

1 Service Level Agreement (SLA)
1. acommitment between the provider and customer on various aspects of the service (quality, availability,
responsibilities)
2. the most common component of an SLA is that the services should be provided to the customer as
agreed upon in the SLA
3. Very common tool in traffic business, could be useful in RTTI NAP context (see next slide)
Location Referencing - standardized/widely adopted method required
Event and Validity Handling - high level of detail required
Content - detail and context of data required
Description of accuracy, freshness, completeness, correctness - quality management
High requirements expected when we move from SD, ADAS Map to HD Map

ovFWwN

Data Quality — Minimum Service Provider Requirements

General Event & Validity Handling Content
Must have: Must have - Event:
« format: xmi/json/DATEX It » differentiation between full
« feed: can be fetched once :::ufz‘“'“ and lane
per minute
+ stable message Id required H Yencia dpacitc clomres fL3
If referring to the same petr
event « if possible, documentation
around all vakd event types
+ |f possibie, event
description/comments
available
Must have - Valldity
« start/stop times avallable
06:00%)
- -
Service Level Agreement (SLA) in TN-ITS GO
Parameter Ent Basic Elite Ultimate
3 Month  Week Day
Moath
>10m <10m <5m <im
Completanass 2.1 SRS 13 295% >99%
>80%  >90% >95% >99%
TN-ITS Service Levels Basic Elite Ultimate
Support services (low) (medium) (high)
Service Avadabllity (over a period) 80% 6% 99.9%
TN-ITS GO, Deliverable 4.1 Evaiuation incident management - support Office hours | Office 247
hours hours
Incident management ~ Initial 1 day 4 hours 1 heur
response lime
Incident management - Target Reasonable 1 day 4 hours
resolution time effort




Chicken or Egg Parado{‘}

We learnt in Berlin that many road authorities and
road operators know the quality of their traffic data
could be improved but they don’t want to make
investments without the assurance ITS Service
Providers will use the new and improved feeds.

What comes first, traffic data quality improvements
or commitment to use traffic data?




nspired by EurONCAP’s
5 Star Vehicle Safe

With standard equipment

Toyota Aygo X @

City and Supermini

DOWNLOAD REPORT (PDF) > Share
Adult Occupant Child Occupant Vulnerable Road Users Safety Assist
® —
78% \ 78% k 74% Q 81%
v v v v

ance in crash protection

and robust crash

4 star safety: Overall good performance in crash protection and all

round; additional c rash oidance technology may be present

on but not always

3 star safety: At least average occupant protec

quipped with the latest crash avoidanc

o

2 star safety: Nominal crash protection but lacking crash
avoidance technology

1 star safety: Marginal crash protection and little in the way of
crash avoidance technology




Introducing our RTTI 5 Star Rating Scheme

1. Give road authorities and road operators a helpful, practical and easy-to-use
tool to the quality level of their traffic data.

2. Understand what minimum quality level ITS Service Providers require to use

public traffic data
- this in turn should of traffic data from Road Authorities
and Road Operators by ITS Service Providers
= which in turn should provide road users with more accurate and
complete traffic information that can help reduce congestion, travel
times and emissions on Europe's road network

e Part 1- RTTI Data Useability
* NAP Functionality
 Static Data (Traffic Regulation/Restriction & Infrastructure Data)

 Dynamic Data (State of the Network & Real-Time Use of Network)
* Part 2 - RTTI Data Processing iagest

framework and framework (i.e. speed limits, road works,
road closures).



Scope of 5 Star Rating

Out of scope (for now)

Included in scope

High Definition (HD) MAP

ADAS MAP

LIVE MAP

Standard Definition (SD)
MAP

Autonomous
driving

\

Advanced driver
assistance
Automated driving

EV services
On-street &
Off-street parking
Traffic

3d visualization
Search

POI
Navigation
Traffic signs
Geocoding
Addressing
Routing

Road network




RTTI 5 Star Rating Scheme —

RTTI Data

Useability

Language Local Language Local Language Local Language + English Local Language + English Local Language + English

Search <15 Minutes Search Time <10 Minutes Search Time <5 Minutes Search Time <3 Minutes Search Time <1 Minute Search Time

Metadata and Use of Metadata Catalogue Use of Metadata Catalogue Use of DCAT-AP based Common Use of DCAT-AP based Common Use of DCAT-AP based Common

Harmonized Metadata Catalogue Metadata Catalogue Metadata Catalogue

Data

Terminology

Service Performed by Service Provider Performed by Service Provider Performed by NAP on SP behalf Performed by NAP on SP behalf Performed by NAP on SP behalf

p id based on Standardized Template based on Standardized Template based on Standardized Template
rovider (i.e. TISA) (i.e. TISA) (i.e. TISA)

Registration

Process

Grouping/ OSM FRC 1+2 (Motorway + Trunk) OSM FRC 1-3 OSM FRC 1-4 OSM FRC 1-5 OSM FRC 1-6

C lidati e — (Motorway+Trunk+Primary) (Motorway+Trunk+Primary+ (Motorway+Trunk+Primary+ (Motorway+Trunk+Primary+
eliitellie Ehdleln otorway = A restricted access Secondary) Secondary+Tertiary) Secondary+Tertiary+Residential)

of Individual
RTTI Data
Feeds

major divided highway, normally
with 2 or more running lanes plus
emergency hard shoulder.

Trunk = The most important roads
in a country's system that aren't
motorways.

Primary = The next most important
roads in a country's system (often
link larger towns.)

Secondary = The next most
important roads in a country's
system. (Often link towns.)

Tertiary = The next most important
roads in a country's system. (Often
link smaller towns and villages)

Residential = Roads which serve as
an access to housing, without
function of connecting
settlements. Often lined with
housing.




RTTI 5 Star Rating Scheme —

RTTI Data
Useability

RTTI Data
Terminology &
Definition

Data Format
Used

Use of
Standard

Location
Referencing

Linear
Referencing

Direction
Defined

Self-defined

Bespoke local format

Bespoke profile used

Polylines

Not referenced

Self-defined

Bespoke local format

Bespoke profile used

Polylines

Not referenced

According to official standard*

TN-ITS/DATEX Il (latest version)
Unified use of standard (i.e.
common EU profile)

Use Case Specific

Polylines

Referenced

According to official standard*

TN-ITS/ DATEX Il (latest version)

Unified use of standard (i.e.
common EU profile)

Polylines

Referenced

According to official standard*

TN-ITS/ DATEX Il (latest version)

Unified use of standard (i.e.
common EU profile)

Polylines

Referenced




RTTI 5 Star Rating Scheme —

RTTI Data
Useability
Update Cycle Use Case Specific — Time Based Measurement
Definition: the time interval for refreshing + updating (~ reporting period) (EIP 2019)

Timeliness Use Case Specific — Time Based Measurement
Rate Definition: the time between the occurrence of the event/relevant change and the acceptance of the event (entering system) (EIP 2019)
Accuracy Use Case Specific — Distance Based Measurement

Definition: the accuracy of the referenced location of the published event with respect to the actual location (EIP 2019)
Correctness Use Case Specific — % Based Measurement

Completeness

Definition: 100% minus the % of published events which are known to be NOT correct, concerning the actual occurrence of type/class (EIP 2019)

Use Case Specific — % Based Measurement
Definition: % of the events which are known to be correctly detected and published by type/class, time and location (EIP 2019)

10



RTTI 5 Star Rating Scheme —

RTTI Data
Useability

All Static Data
Elements

RTTI Event
Message ID

Secure API
Access

Outdated
Messages
Deleted from
Feed

Availability
Short Term
Events

Validity
Other

Message IDs may change

for same event

Non-secured

Message IDs may change

for same event

Non-secured

FRC1-4 and FRC5-6 OR
FRC 1-2 and FRC 3-6 (to be discussed)

Same specific message ID
for same event (stable)

Secured via https

Same specific message ID
for same event (stable)

Secured via https

Use Case Specific — Time Based Measurement

Use Case Specific — Content Availability Yes or No

Use Case Specific — Start/stop or Schedule Available

Other Use Case Specific Parameters

Difference with Dynamic Data — two different set of accuracy, correctness and completeness requirements for functional road classes groups:

Same specific message ID
for same event (stable)

Secured via https




RTTI 5 Star Rating Scheme —

Terminology &
Definition

Data Format
Used

Use of Standard

Location
Referencing

Linear
Referencing

Direction
Defined FRC3-6

Update Cycle

Timeliness
Rate

FRC1-6
Accuracy

FRC1-6
Correctness

FRC1-6
Completeness

Self-defined

Bespoke local format

Standard instructions only used as
guide — ad hoc implementation
used
Basic GPS INSPIRE coordinates

Polylines

Not referenced

Quarterly

Max 3 months old

<30m

>80%

>80%

Self-defined

Bespoke local format

Standard instructions only used as
guide — ad hoc implementation
used
Basic GPS INSPIRE coordinates

Polylines

Not referenced

Monthly

Max 1 month old

<20m

>80%

>80%

According to EU ISA Regulation

‘Applicable Speed Limit’

TN-ITS

Unified use of standard

Preference for OpenLR over basic
GPS INSPIRE coordinates

Polylines

Referenced

Weekly

Max 1 week old

<10m

>90%

>90%

According to EU ISA Regulation
‘Applicable Speed Limit’
TN-ITS

Unified use of standard

Preference for OpenLR over basic
GPS INSPIRE coordinates

Polylines

Referenced

Daily

Max 1 day old

<5m

>95%

>95%

According to EU ISA Regulation
‘Applicable Speed Limit’
TN-ITS

Unified use of standard

Preference for OpenLR over basic
GPS INSPIRE coordinates

Polylines

Referenced

Daily
Data available before speed limit
change — pre warning
<lm

>99%

>99%

12



RTTI 5 Star Rating Scheme —

)
.."- .__'. .' ,.

Terminology &
Definition

Data Format
Used

Use of Standard

Location
Referencing

Linear
Referencing

Direction
Defined FRC3-6

Update Cycle

Timeliness
Rate

FRC1-4

Accuracy
Correctness
Completeness

FRC5-6

Accuracy
(I‘grrectness

Completeness

Self-defined Self-defined Harmonized Definition Required Harmonized Definition Required Harmonized Definition Required
(Can TISA Help?) (Can TISA Help?) (Can TISA Help?)
Bespoke local format or DATEX I Bespoke local format or DATEX I Only DATEX Il (latest version) Only DATEX Il (latest version) Only DATEX Il (latest version)
Standard instructions only used as  Standard instructions only used as Unified use of standard (i.e. Unified use of standard (i.e. Unified use of standard (i.e.
guide — ad hoc implementation guide — ad hoc implementation common EU profile) when ready common EU profile) when ready common EU profile) when ready
used used
Basic GPS INSPIRE coordinates Basic GPS INSPIRE coordinates Strong preference for OpenLR over Strong preference for OpenlLR over Only OpenLR
TMC TMC
Polylines Polylines Polylines Polylines Polylines
Not referenced Not referenced Referenced Referenced Referenced
Weekly Every 3 days Daily Max 6 Hours Hourly
Max 1 week Max 3 days Max 24 hours Max 6 Hours Max 1 hour
<1lkm <500m <250m <100m <50m
>70% >75% >80% >85% >90%
>70% >75% >80% >85% >90%
<200m <100m <50m <25m <10m
>60% >65% >70% >75% >80%
>60% >65% >70% >75% >80%



RTTI 5 Star Rating Sche

me —

RTTI Event
Message ID

Secure API
Access

Outdated
Messages
Deleted from
Feed

Availability
Short Term
Events

Road Type
Validity

Other?

Message IDs may change for same

event

Non-secured

Max 4 Weeks

Scheduled road works only

Generic road works only

Start/stop times available

Message IDs may change for same

event

Non-secured

Max 3 Weeks

Scheduled road works only

Generic road works only

Start/stop times available

Same specific message ID for same

event (stable)

Secured via https

Max 2 Weeks

Scheduled and unplanned road
works

Lane level specific

Schedules available (e.g. Mon-Fri
22:00 - 06:00)

Same specific message ID for same

event (stable)

Secured via https

Max 1 Week

Scheduled and unplanned road
works

Lane level specific

Schedules available (e.g. Mon-Fri
22:00 - 06:00)

Same specific message ID for same

event (stable)

Secured via https

Max 24 Hours

Scheduled and unplanned road
works

Lane level specific

Schedules available (e.g. Mon-Fri
22:00 - 06:00)

14



RTTI 5 Star Rating Scheme —

)
.."- .__'. .' ,.

Terminology &
Definition

Data Format
Used

Use of Standard

Location
Referencing

Linear
Referencing

Direction

Defined FRC3-6

Update Cycle

Timeliness
Rate

FRC1-4

Accuracy
Correctness
Completeness

FRC5-6

Accuracy
(I‘grrectness

Completeness

Self-defined Self-defined Harmonized Definition Required Harmonized Definition Required Harmonized Definition Required
(Can TISA Help?) (Can TISA Help?) (Can TISA Help?)
Bespoke local format or DATEX Il Bespoke local format or DATEX I Only DATEX Il (latest version) Only DATEX Il (latest version) Only DATEX Il (latest version)
Standard instructions only used as  Standard instructions only used as Unified use of standard (i.e. Unified use of standard (i.e. Unified use of standard (i.e.
guide — ad hoc implementation guide — ad hoc implementation common EU profile) when ready common EU profile) when ready common EU profile) when ready
used used
Basic GPS INSPIRE coordinates Basic GPS INSPIRE coordinates Strong preference for OpenLR over Strong preference for OpenlLR over Only OpenLR
TMC TMC
Polylines Polylines Polylines Polylines Polylines
Not referenced Not referenced Referenced Referenced Referenced
Every 3 days Daily Twice Daily Every 3 Hours Every 5-60 Minutes
Max 3 days Max 24 hours Max 12 hours Max 3 Hours Max 5-60 Minutes
<250m <100m <50m <25m <10m
>80% >85% >90% >95% >99%
>80% >85% >90% >95% >99%
<50m <20m <10m <5m <lm
>70% >75% >80% >85% >90%
>70% >75% >80% >85% >90%



RTTI 5 Star Rating Scheme —

RTTI Event
Message ID

Secure API
Access

Outdated
Messages
Deleted from
Feed

Road Type
Vehicle Type

Other?

Message IDs may change for same

event

Non-secured

Max 4 Weeks

Generic road closure only

No detail on applicable vehicle
type

Message IDs may change for same

event

Non-secured

Max 3 Weeks

Generic road closure only

No detail on applicable vehicle
type

Same specific message ID for same

event (stable)

Secured via https

Max 2 Weeks

Lane level specific

Vehicle type specific (i.e. only
applicable for HDV)

Same specific message ID for same

event (stable)

Secured via https

Max 1 Week

Lane level specific

Vehicle type specific (i.e. only
applicable for HDV)

Same specific message ID for same

event (stable)

Secured via https

Max 24 Hours

Lane level specific

Vehicle type specific (i.e. only
applicable for HDV)
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Calculating
Minimum Quality Level
Score?

Minimum Quiality is 3/5 at parameter level but
do we need to calculate an overall score? \

Will RO/RA be 3/5 for ?
Unlikely

Some parameters are than
others—how to reflect?




How often should the quality
assessment be performed?

i.e. will the RO/RA rating expire?
How wiill rating thresholds increase

overtime with technology
advancements?
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Commitment to Use SL, RW, RC Data

Minimum
Level

[
»

k ok * *

If the data is below the agreed minimum If the data meets the commonly agreed minimum quality
quality standard, there is no guarantee standard or higher, ITS Service Providers will use the data:
the data will be used by Service * Subject to company specific product requirements

Providers. .

Subject to validated quality score (w/o 3™ party assessment)
Data is sourced via the National Access Point (NAP)

Data is never published as is, always validated with other
sources in our fusion engines.

,‘\‘.' Probe data
Routing APt and
¥

1and-alone feeds
Journalistic data

Weather data

= Traffic incidents APts
== Spead Profites

i, Sensor Derved Observations .~
——— Streaming solutions to

built-in control emts T

¥ Traffic Moderation

If data quality degrades over time and goes below minimum
quality standard, we may stop using it (giving feedback to data
provider).



What happens if we
acquire/process SL/RW/RC data

through an aggregator and not
directly through the road operator
or authority?

P i



RTTI 5 Star Rating Scheme —RTTI Data Use

Part 2
RTTI Data Use

Feedback ITS To be discussed with MS in RTTI Task Force
SPs are using

RTTI Data

SL Data

Processed in To be discussed with MS in RTTI Task Force

Fusion Engine

*SL Data Processed in Fusion Engine means = the maximum period of time before the RTTI data is processed in our fusion engine alongside
other data sources. This does not refer to the maximum period of time that content derived from RTTI data is shown to end users (which is

out of our control in non-branded products).

21
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EU Intelligent Speed Assistance (ISA) - Brief

£ 77

ISA system has three components, OEMs given choice how to implement:
SLIF Speed Limit Information Function + SWF Speed Warning Function

OR

SLIF Speed Limit Information Function + SCF Speed Control Function

ISA system is subject to whole vehicle type approval as a safety function
Mandatory in all M and N category vehicles

* All new vehicle types from 7 July 2022

e All new vehicles from 7 July 2024

Regulation does not prescribe which technology must be used, OEMs allowed to choose
camera-only, map-only or fused camera-map ISA system to fulfil requirements

ISA system must be able to correctly identify 90% of speed limits during type approval
assessment and operational use (aka ‘real-word performance’) on FRC1-6

Catalogue of Road Signs (Annex) specifies which type of speed restrictions ISA system must be
able to correctly detect during day and nightime:

1. Explicit speed limits (i.e. sign showing large numerical value)

2. Implicit speed limits (i.e. city entry/leaving sign, residential zone sign)

3. Dynamic speed limits (VMS)



INTELLIGENT DATA EXCHANGE ALLIANCE
VALIDATING ROAD WORKS VIA FCD
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¥ Context: roadworks data in the Netherlands

342 Municipalities 12 provinces 1 national road authority

Gemeenten 2023
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XX

¥ Context: The data chain

@ LTC

SPIN

elele
authorities

Road
authorities

Road
authorities

Road
authorities

elele
authorities

ndw

National
Access Point

Datex |l

Service
providers

Service
providers

Service
providers

Service
providers

Road user

Road user

logistic
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¥ However...

SERVICE PROVIDERS




XXX

IDEA as a solution

IDEA is an initiative of the City of Amsterdam. Realization in cooperation with and
on the platform of NDW. Pilot conducted with:

= Municipality of Amsterdam

= Municipality of The Hague

= Province of North Holland

= Rijkswaterstaat (National Road Authority)

,»\ ﬁ."lﬁ:: a Y
-
(VREDE JuERel RECHT |

Den Haag

¥ Gemeente
X Amsterdam

X

Rijkswaterstaat
Ministerie van Verkeer en Waterstaat
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Co-funded by
the European Union




X Road works validation
§ Intelligent Data Exchange Alliance (IDEA)

Planned dates

]
Mo June 23 Tulune 24 . We June 25 Th June 26 Frlune 27

Planned roadworks & closures

+

Floating car data

IDEA

Realtime validated roadworks data for
road authorities and service providers

Co-funded by
M E RI D A N the European Union




X Road works validation

§ Intelligent Data Exchange Alliance (IDEA)

For service providers it delivers
high quality, validated, real-time
data.

* On most roads closures are
detected within 10 minutes

* On road and/or times with less
traffic this is done within 20
minutes

>

‘(éz TOMTO
v
9 BEMOQBILE @

Google Maps

\’% Co-funded by
M E RI D A N the European Union

For road authorities the
disrepancies between planned
and actual roadworks are
accessable.

* During the scheduled dates
and the days before and after,
it is possible to see at what
times there were actual delays
or closures.

Va 21022022
DI 22-02-2022

—

Do 24-02-2022
Vi 25022022 {
2426022022
2627022022 |
M 28-02-2002
DI 01-03.2022
Wo02-03-2022  We—"
D2 03.03:2022 | ]
Vi 04-03-2022
2405002022 | U — e

26 06-03-2022 e ——

Ma 07.03-2022 | ——

Di06-03-2022 | S —

For road authorities a dashboard
provides insight into data quality.

* Perroad authority and by
desired unit of time, it’s
possible to determine
development over time

Overzicht

. & . LI R T
B Gowr et
S pmaide s

Finally service providers will
deliver feedback to IDEA

* About how they use the data,
so it will stimulate road
authorities to do better (or
deliver data at all)

* Corrections to the data, to
improve the IDEA algorithm

O

vl

TOMTO
4
9 BEMQBILE @
Google Maps :



X
X . .
x Highlights
High quality data
@ o Useful for service providers. Available in Datexll version 3.
w

o Closures and incident feeds are also compatible.

Understanding data quality

_‘@’_ o Road authorities gain insight in roadworks and data quality.

o Agreements with contractors can be checked without additional actions (eyes on the street)

Financial sustainability

o Dutch road authorities already deliver data to the NAP

o FCD data was already, no increase in costs (aside from maintaining the application)

Eco-system of Digital Corridor Management
®ﬁ"‘3‘“ o Ready for feedback from service providers.
g 9 ° All Dutch Road authorities are automatically joining from Q1 (or Q2) 2024.

Co-funded by
MERIDXAN [ o< uropean urien
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X
X Not easy

Are all Dutch road authorities on board?
= Are they okay with

What do service providers want?
= Remove, correct/incorrect or probability score?

What is the best moment to include service providers?
= Datexll version 2 or 3?
= What about the rest of EU? Wait or start now?

How will feedback work?

= There is no standard yet for feedback accross EU. Make one or just improvise?
= How fast is feedback? Every minute, day, week, month?

= What are we allowed to do with feedback if we get it?



X
X

X IDEAroadmap

Q2-23 Q3-24 Qi-24 Q2-24 Q3-24 Q4-24
Completion IDEA PoC

Feedback pilot with a Service Provider -

IDEA PoC software available for PoC group for use

Integration IDEA into NDW Backbone --

Adding other road authorities to IDEA

Operating process IDEA _

IDEA applied to multiple data streams

\’% Co-funded by
M E RI D A N the European Union
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How does the algorithm work?

XXX

Point estimates are made based on FCD using an ML Algorithm.

This incorporates current coverage (5 min and 30 min) and the difference from historical profiles.

Definitely closed

Result
algorithm:
open/closed

Lots of traffic ="

IIIIII Measurements
of traffic on

trajectory (FCD).

No traffic «-..... Uncertain

Definitely open

MERIDSAN Bl sttt v P




XXX

How does the algorithm work?

The point estimates are then made more stable and reliable in "post-processing" based on

previous point estimates.

i

Lots of traffic -

IIIIII‘ Measurements
of trafficon .

trajectory (FCD).

No traffic «--....

MERIDSAN BBl & v *

Definitely closed

‘Aggressive' -

= algorithm

Cautious
— algorithm

Uncertain

Definitely open

Very fastError-
prone

Slower
Stable



DATEX Il

Highlights from DATEX Il Road Closure/Road
Works Workshop and DATEX Il Profiles

TISA RTTI Quality Workshop 27-11-2023
Martin van Ekelenburg - NDW




Workshop on temporary road/ lane closures
In havigation

napcore

Temporary road/lane closures in navlgatlon

F Keing Streunng o
s\
B W

7

Processing of
closure and
roadworks
messages using
Datexlil

DATEX |

Co-funded by
the European Union




Conclusions

* Road closures + cause
* Closed lane(s) is not Road closure.

 Validity is supported with recurring time-windows.
* Additional complexity of validity is ignored

* Locationreferencing type: Linear

e X/Y WGS84, at least Start and End + preferred midpoints
* Linestrings (Even a point is a linear of several meters, so automatic direction)
* Direction, Road name / description

* OpenlLrBinary
 Differentiation to vehicle categories for informational purposes
* Data and Coding Quality is important (outside pure scope of DATEX Il)

DATEX |

Co-funded by
napcore the European Union




Road Closures Profile

nedldentifiables / s \

SitugtionRecord ap2 i mmnmeference

aD2Class»

Lis validity

bilityOfooowmence: ProbabiityOfOcoumence Enum
dCreationTime: DateTime
ersionTime: DateTime

aD2Atnbute
validityStatus: Valdity StatusEnwum

«D2Relations \
'"( EEZARIEREES GlobslReference
+ iption: Multiingualstring [0..1]
&.ET‘,’D_...!L--T'!,'PE'EFLIT[O..].I 0. aD2Class»
Al SituationRecordReference

—‘7 aDZAttnbutes
+ objectReference: versionedreference

ap2Clazse
NetworkMonogement

uD2Clgssw
DperatorAction

aD2Clazsw
wehideCharacteristics

aDZAtnbute
+ fuslType: FuelTypeEnsm [0..*]

= + wehideEguipment: VehickeEquipmentEnum [0..1]
aD2Class aD2Claszn w,: e: VehideTypeEnum [1..*] //
GeneralNetworkiManagement RoadOrcarrizgewayorLaneManagement
aD2Attrbutes L) yutex
+ zeneralMetwork ManagementType: GeneralMetworkManagementTypeEnum roadCriamagewayOrlanehanagementTy pe: RoadOriamageway Orlaneanagement Ty peEnum

DATEX |

Co-funded by

napcore the European Union




Next steps

* Roadworks and Speedmanagement profiles available

* Example messages for all profiles

* Improvement on DATEX Il website and DATEX |l documentation site with
areas for these specific service profiles, both functional and technical.

* NAPCORE SCOM will be asked to endorse this profile as a NAPCORE
recommendation (March 2024)

* Implementing this profile with good quality data will lead to SP’s using
this data in their services

DATEX |

Co-funded by
napcore the European Union




EVIS.AT

Realtime trafficinformation
Austria

November 28th 2023
Amsterdam

Tobias Schleser
ASFINAG
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GUTE FAHRT, OSTERREICH!



What is Austria known for?

o TAUT GER

harmonized real-time traffic information data

Pictures: AlSlFIilNIAIG

Mozart: https://depositphotos.com/ and mozerthaus.biz | Skiing: https://www.austria.info/| Transit: http://orf.at| Soccer: http://orf.at
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Q Claim

Q Setting the stage

Q@ EVIS.AT: from project to platform
Q@ EVIS.AT: data sets

Q@ EVIS.AT: how it works

Q Summary
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EVIS.AT is the one-stop-shop platform for real-time traffic information data for all of Austria.
(no need to ,,shop around” in Austria)

Now you can...
...access all traffic information data of Austria at one physical interface.

...implement the real-time feeds in your online services.
...make your users happy by providing reliable data of road authorities.

AISIFIiINIAIG



But first things first:

Setting the stage!

m J‘\/"'"\J ?J

AISIFIiINIAIG



4 ...SETTING THE STAGE!

Roads

2.250 km motorways - 1 operator (ASFINAG)
5.800 bridges, 166 tunnels
35.000 km main+secondary network

@@

3 main alp crossings (Brenner, Tauern, Phyrn) =~ (D) Suben S 10

Walserberg

Kufstein

Horbranz

= STRECKEN MAUT

Tauern/ Gleinalm
Arlberg Katschberg

Brennerpass
Country ®©

o . Spielfeld

9 Mio residents Klagenfurt -

Arnoldstein S

9 federal states Karawanken

Largest cities: Vienna (2 mio), Graz (300k),

Linz (210k), Salzburg (160Kk) AISIFIiINIAIG



...SETTING THE STAGE!

(or: ,,Why Austria is relevant®)

Alp crossings

Austria provides 3 of the most important
alpine corridors in Europe both for private
vehicles as for the freight industry.

v i)
’\"»" o
-}¢N ’ ¢G‘VA \\ (fr
/‘-.! m f/
’; / "’ ’l‘d'fra{v ﬁ

v Fres

P
)
Brenner ,,/t/ TS‘;ﬁm
13,65 Mio ("7" 370" i )
: "r,l"

:.’1 ///‘”" 8 | .f, ,f" ,'A'l 4 :
L A5 . b
f

..vehicles travelled in 2022.
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X/ X/ X/
0’0 0’0 0’0

K/ K/ K/
0‘0 0‘0 0‘0

...SETTING THE STAGE!

(Road)traffic authorities (and: ,,...complicated®)

1 motorway operator (,Autobahn®, ,SchnellstralRe“)
9 federal states (,,Landesstralten®)
Cities and local authorities

Federal police
1 major automotive club (OAMTC)

4 |TS organisations (east, west, south, Upper Austria).
models and live traffic data for federal states

AISIFIiINIAIG



So along comes...

-=="EVIS A

AISIFIiINIAIG



="EVIS AT FROM PROJECT TO PLATFORM

Reliable, up-to-date traffic information already
plays a decisive role in traffic control today and will
continue to do so in the future (e.g., routing,
automated driving).

In the past, operators and authorities did not have

much influence on traffic information of navigation
providers or where able to provide their own data to

these services.

Steering committee

Operating agreement

Q@ With EVIS.AT, the foundations, processes, tools,
standards and dissemination measures have been
created to provide traffic information on a uniform
national basis and to enable comprehensive traffic

management.

M %
@ \‘E,“A“ salzburgresearch

GIRIA|Z] W Wien

AISIFIiINIAIG

- %A_AEBURG

License model interfaces

Organizational model

Data hub
Clearing of messages
Message input system
FCD plattform

GIS/GeoServices

Esu:gcnland

= Bundesministerium
Inneres

Stationary sensors
Traffic computers
GIP road graph extens.

GPS Floating Car Daten

STANDARDS

Data formats
Directives on data acq.
definitions

Types of messages

[
== =
Tamy &N DIRECTIVE 2040/40/30

' W ',4” V)

<

PROCESSES Yo Aiial

Clear responsibilities
Local responsibility

individual implementation

Das Land ::TS Vien
Steiermark]

LAND ' o KARNTEN

IN]



W =-EVISAT AVALUABLE PARTNERSHIP

Traffic information
Traffic Analytics

Traffic Management

Austrian framework and platform for the creation, provision and exchange

of real-time traffic information data of alle federal states, police, OAMTC '_T_-_" E V I S AT
and ASFINAG (motorway operator) as well as Cities (tools and agreements). 0
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Nice marketing pictures.

But whatisin it?
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W —=—FVISAT DATASETS

nouqm L % P
f w»#um/ ,“"“':",z,; \"‘ f% d‘_s'
I'.. : o -
IHJ 2. )3" “_1 ,.-':’" %\ ““M &J‘
w“‘ N a8 ’ ) L wh % r
L

Messages on Messages on TRAFFIC STATE TRAFFIC STATE TRAFFIC REGULATIONS
UNPLANNED EVENTS PLANNED EVENTS PROGNOSIS

DATEX2 DATEX2 JSON JSON DATEX2

motorways Motorways, secondary Motorways, motorways, Motorways,

(secondary road network will  network, 5 major cities scondary road network scondary road network federal states of Salzburg
be added in 2024) and Tirol

accidents, danger on the roadworks, closures due to LOS, travel times LOS, travel times closures for through traffic
motorway, lost goods,... regulations (events,...)

More information, description and sample data are available at Austria‘s NAP:
https://mobilitaetsdaten.gv.at/daten?search=EVIS.AT



W =—EVISAT TRAFFIC MESSAGES

Sample data set traffic messages
November 13,2023 - ,,a random day in fall®:
messages unplanned traffic events 374 A o
of which spontaneous closures 20 (B8 i’\\ : S
: 5 e S 4
messages planned traffic events 866 A V. %
of which closures 127 4 /2%\}&
N § é'\ ) %g\
° 3;,0 . 2}
messages winter closures 5 A & B g
: B Cos
total 1245 R £ bW b
of which closures 152 v
Tow °"L};\A %\ 4\ % gg‘@m
s < A b AR 6. 42
| | b &
3)
& Lo B b £
[14 & A
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EVIS AT TRAFFIC MESSAGES

Sperre
L1098 Lechtalstralle: 2wl

R nungen O

4

chen Gemelnde Lech und Warth in belde

-

gespert von Freitag, 24. November 2023, 22.00 Uhr bis Dienstag,

30. April 2024, 17.00 Uhr, Gipsiochw

Voraussichtliche Dauer: 24,11,2023, 22:00 -~ 30,04,.2024, 17:00

i s
3 08 10 I’

Qunlie EVIS (Varkehesmeldung Land Vg ), Stand 27 1
- -y - —T
Irers aE T b
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]

Rob Wand¢

e
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Metadata Access Punkt

Operated by AustriaTech

National Access Point [EU——
R e I — THE PLATEORM

Third ——————/ Usage in services
Party

I Third
Party 7D WMTS

dissemination

S~

provision

Traffic information, analytics,
traffic management

ZD Clearing major network

ZD data hub — :
Esgg\/fs TESL:%S [::Zgisf

Partner*

ZD Clearing minor network

processing

Operation of DSVS

T Clearing of messages Marginal cost for third
friend istribution ri parties
” y Distribution rights usage
fe mers) ZD
Geo-Service
c - . ( . - Author/source
o Data provision Data provision Data provision Data provision
= traffic messages traffic messages level of service level of service
®© Unlimited rights for own
9 data
&)
( ) é
ZD: Message input system ZD: FCD AI S I F I -
iINIAIG
. J .




W =-EVIS AT REAL TIME TRAFFIC DATA FORALL OF AUSTRIA

\

d/services

[data
Professional interfaces » Easy access to information .
Service Level Agreement * ready-to-use white label apps (traffic .
DATEX2, TIC ML, GeoRSS data, routing websites, apps,...) .
 B2B

M Messages directly from the authorities

M Coverage: all of Austria, motorways & secondary & larger Cities (more added)
(unplanned events will be added in 2024 with interfaces to police data)

M ONE DATEX2 format and profile per data set for all data of all partners
M ONE physical real-time interface and ONE contract required

e {

[cooperations

routing interfaces (,,VAO)
,Linking Services*

Data and service provision for third
parties, TMC channel, DAB etc.

AISIFIiINIAIG



W —=EVISAT ROOMFORIMPROVEMENT
N
V

Accuracy: | Citiesin EvisaoT |
l

Q In some states: predicted closure time & actual closure time | _
Assess and report accuracy (completeness, special and temporal & Gray |
accurac

y) ” M Innsbryck 1‘
. . ™ Ling |
Comprehensiveness: | Villach ‘1
Q@ Adding more cities to the platform (2024f) | O St.Pélten |
Q Adding police to the platform (2024) ’; O Médling ;‘
O Salzburg “
Other: ,’ O Bregenz |
| U Klagenfurt “

Q@ Take service providers priorities’ into account =

Q@ Promoting and using the data sets
(Translation of metadata,...)

Q@ Accessing the data, licences



Thank you for your attention!
Want to know more?

EVIS.AT platform website:
evis.gv.at

EVIS.AT data sets on Austria‘s NAP:
https://mobilitaetsdaten.gv.at/daten?search=EVIS.AT

EVIS.AT platform chair: e

, ect! |
Tobias Schleser \‘ m_\_e’c 5 connect: |
ASFINAG Maut Service GmbH \ - \
tobias.schleser@asfinag.at S o receive feed ack
\ HapP

AISIFIiINIAIG



Backup

AISIFIiINIAIG



—

VAO
Intermodal route planner
ZD WMTS Service
Whitelabel / Customers

Services

Iy

-
\@"

: -
uture
mobility 9 : CIE)
; Sl ouw | v
services ©
]
= [an)]
o

reference system

GIP.AT |
road graph “

OVDAT (Verein)

EVIS IN THE
AUSTRIANITS
FRAMEWORK

DOMINO

New mobility services; intermodal
traffic management

Services (route planner,...) I

Regional pilots

Traffic information, research, |__

Third Parties

mobility services,...

r==-

R |
1
1

Real-time traffic data

EVIS

Real time traffic data
Data hub

Road operators,
authorities

Real-time traffic data

ITS
organisations

OOK: decentralized operation
EVIS.AT

Extern and own
data sources

Modelling of traffic, level of service, traffic messages

AISIFIiINIAIG




W QUALITY MEASURES TRAFFIC MESSAGES

(1) Einheitliche Eingabe nach
definieren Richtlinien durch alle
Quellen

(2} definierte Formate, Protokolle und
Methoden / Keep-Alive-Prifung der Systeme

Dateneingabe
Meldungsquellen

Datenabgabe

(4) Fehler-Korrektur
innerhalb
definierter
Reaktionszeiten

Datenkunden
Serviceprovider

(3) Eingangsseitige Prifung aller
Meldungen (Clearing-Algorithmen),
Rickmeldung an Quelle

(5) Stichprobenpriifung durch die
Clearingstelle

(6) Monatliche Friendly-Audit-
Prozesse

(7) Kunden-Feed-
back-Prozesse

@

EVIS Ereignismanagement

h 4

Steering Board

(8) MaBnahmen dauerhafte
Qualitatsverbesserung /
Erfilllung Kundenanforderungen

AISIFIiINIAIG



W STRATEGIC TRAFFIC MANAGEMENT

—
—

strategies \

i |

— _ Alps transit during —!
goals holiday periods measures

Motorway Al10 /
\ .

| -

L(I: impacts

AISIFIiINIAIG



W EXAMPLE USE CASE: TRAFFIC REGULATIONS

€ %auno

Ausfahrtssperren
Pfingstwochenende

. . LT T
: traffic regulation — Y
congestion on A10 &

avoid evasion traffic 1

]

strategies

|
1 Alps transit during —
holiday periods measures

< N = Motorway A10
— ’ I 8 - -1
: _ 1
© FMT-PICTURES - T.A. o
Impacts

# en Altwrnativroutes
ST Neukerrhan -» AL Maustele

{iiiliiifgc

t Michae

measure KPIs

AISIFIiINIAIG




W EXAMPLE USE CASE: TRAFFIC REGULATIONS

legally binding regulations by digitization (DATEX2) by distribution through implementation
local and federal authorities  Salzburg Research and the EVIS.AT platform in services
ASFINAG

? LAND KPenl woralons"1,0" encofing="v1r &7 stasdalones "y
SALZBURG «d2ipuylond walng:com"Ntep!//TevelC/ v homas i comen”
[P — fim— mnlnsitres htag: 2/ lewndC/ acheme/ )/ traff LeRegul ot on®
:"‘_‘“ g anli iaade "W 2pt // Lvnd €/ nehoma/ 1/ comment xtpen fon’
ortms xalosinade "Wt/ /iown 0/ vihema/ 1/ doc et ent xtemion”

=nlny
winy
i 1dRe TRt pr /L lave [ C/schemal )/ daPay Soad”

o et e wZBmG i ke 101/ A ) O/ ML L SCheme - instance”
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ocs htep: //evell/vchema/ 1/ bocat anteforesc
1= "http1 4/ dewelC/schoma)/ ) austrisirof] le

- webitypes"trw fratf mishiteation” Sd="Tne 801" Lang="ils
rebvevhomy sy gy sodeiBaleveryions" LA S Lo s "Mt s L il 1Te” exNtemionversions"or e o"
= e e pemtossene S gy VERKEHRSAUSKUNFT
Cotm: pabi] Leut 00T ine 32022 -84 16710100, 00+01 : 80¢ /comipubll 1cat LoaT Lues .
L PO RS OSTERREICH
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W EXAMPLE USE CASE: TRAFFIC REGULATIONS

PR F

\

indicator: choice of route for
different service providers

Anteil an Alternativrouten
A8 AST Neukirchen -> A10 Maustelle St. Michael
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indicator: impact on traffic
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Regions feedin
critical safety
information via
TN-ITS to
mapmakers
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TN-ITS in Flanders: Background

* Active in TN-ITS for many years
» NAPCORE
» member of TN-ITS platform
* 2 important data sources for TN-ITS:
» Wegenregister
» Traffic sign database
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TN-ITS in Flanders: Status

* Pilot TN-ITS service operational since Q4 2016
* Implementation of the CEN TS 17268 in 2021
* Current TN-ITS service (daily updates):
» Static speed limits (point features and line features)

» Warning signs, restriction signs on vehicle type and
vehicle properties, and a number of mandatory signs
iImplying limitations, ...
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TN-ITS on the Belgian NAP ITS
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Examples of Priority Use Cases from Denmark

Thomas Mark de Laine, Danish Road Directorate




Proud Moments

When are roadworks actually going on?

The Danish Road Directorate will often issue permits
for roadworks that allow the contractor more time on
the road than needed — just like many other road
authorities

But the contractor uses an app to activate and
deactivate the roadworks message in the data we

supply

Roadworks are activated just before safety measures
(cones, signage etc.) are being put in place and
deactivated when they have been removed

A roadworks message is thus only active when the
activity affects traffic

vierpaavejen.vd.dk

Vi er pa vejen

Sadan bruger du app'en

Hvis du har en printet tilladeise med en QR
kode pa, £a tryk pa "QR IMPORT™ og scan
koden

Har du kun tilladelsen elektronisk, efler
indeholder den ikke en QR kode, 5a tryk pa
‘MANUEL IMPORT" og udfyld felterne med
ROVnr og PIN fra tiladelsen

Nar tlladelsen ef importeret kan du trykke

pa den for at se detaljer, og for at til- eller
afmelde vejarbe|det

Tilgmengelighedsarklmring




Proud Moments

Coordinated national solution for roadworks and
events data;

* More than half of the Danish municipalities (55 out
98 — those in blue on the map) are already using a
national service for roadworks and events

information

« Traffic messages from the municipalities and the
Danish Road Directorate are all in the same data
feed on the Danish NAP and they use the DATEX Il
standard in the same way




Frustrations

« Location, Location, Location...!
« We are not able to provide OpenLR location references

« This is affecting both Roadworks, Road Closures and
Speed Limits from the Danish Road Directorate

 ...and the data from the national solution for roadworks
and events information from the municipalities

« To do OpenLR we lack some necessary data in our
“‘homemade” map and digital road network plus some
reworking of several IT systems
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