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Quality Frameworks: Agenda

Welcome, background and goals reter Lubrich, asT (D)
A Quality Framework for UVAR Data jos Montenegro, armis (b

A Quallty Fl‘am ewo I’k fOI” Floating Cal” Data Chrysostomos Mylonas/
Maria Stavara, CERTH (GR)

A Quality Framework for MMTIS Data anastasia Founta, 1T (8e)

A Methodology for assessing Cross-Domain Quality
(C DQ) Petr Bures, TTR (CZ)

Future PrOSPECLS Peter Lubrich, BAST (DE)
Q&A with audience
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Search Results s

qualitat x 0 Topicality v

Map ~
Offered by: Universitat Oldenburg ~ Visibility: Public

Search for

v sea gt T .. INFRASense: Mittels KI = Eng
” QU a I Itat ety (Objekterkennung) detektierte P
s "1 o Radweg- und StraBenschiden an oy |

( Q ua / I t ) ettty Asphaltstrecken aus Oldenburg,
Osnabriick, Kéln und weiteren
Stadten

Category ~

L Search Der Datensatz umfasst detektierte Radweg- und StraBenschiden an asphaltierten

. i Strecken, die im Rahmen des Forschungsprojektes INFRASense (FKZ: 19F2186E)
[_) Waterways and water bodies 440 erhoben wurden. Im Projekt wurde eine shapebasierte Bewertung fir
Radverkehrsanlagen entwickelt. Dabei wird das Streckennetz in Einzelabschnitt...

() Roads 68
e — - CREATED OATAMQDEL TYPE OF TERMS OF USE
- 30102024 - Licence, free use/open data
[ Other 14
BROKERING TYPE GEOGRAPHY CATEGORY
(O Railway 4 Not brokered See map Cycle network
Data Provider ~
Offered by: Stadt Kéln Visibility: Public
52 Search
) Bundesamt o Seeschiahe LSA--MAPEM Datensammlung--
—' und Hydrographie (BSH) "
Kéln--C-ITS
(] Umweltbundesamt 17

Contributars

3

Kraftfahrt-Bundesamt (KBA) 16

Die MAPEM (MAP extended Message) ist ein ETSI ITS-Nachrichttyp mit stan-

) RVR 1 dardkonformen Header und MAP als relevantem Payload. Die MAP greift die
Liicken der kemmerziellen digitalen Karte im Fahrzeug auf und fillt sie mit
M) Gannartal an Informationen der Lichtsignalanlage. Alle Details der Kreuzung werden gespe-...
CREATED DATAMODEL TYPE OF TERMS OF USE
Type of Terms of Use > 08.10.2024 Other Licence, restricted use, free of charge
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Search Results » Offer Details
Offered by: HMDKLGY  Visibility: Public

Verkehrsdaten Kfz (Infrarotdetektoren) Hamburg

CREATED DATA MODEL TYPE OF TERMS OF USE BROKERING TYPE
08.08.2024 Other Licence, free use/open data Not brokered
GEOGRAPHY cateGoRY

See map Roads

Offer Details

mobil thek Data Offers Blog TheMobilithek ~ Help~ Contact @ & DEIEN BD

General Information

Allgemeine Informationen:

Der Datensatz umfasst Verkehrsdaten aller Standorte in Hamburg, an denen der
Kraftfahrzeugverkehr (Kfz-Verkehr) mittels Infrarotdetektoren an 24h am Tag und allen Tagen des
Jahres erfasst wird.

Die Daten enthalten Verkehrsstirken in Echtzeit und werden an fir den StraBenquerschnitt zusam-
mengefassten Zshlstellen in 15-Minuten, 60-M , Tages- und Woch ur
Verfiigung gestellt.

Die Daten der Zahlstellen werden auRerdem in den entsprechenden Geoportalen der FHH, z.B.in
Geo-Online und dem Verkehrsportal, visualisiert.

Neben den Echtzeitdaten sind auch historische Daten in folgendem Umfang verfigbar:

alle Daten fiir die letzten zwei Wochen in 15-Minuten-Intervallen, alle Daten fiir die letzten zwei
Monate fiir die 60-Minutenintervalle, alle Daten fir das aktuelle und das letzte Jahr in
Tagesintervallen sowie alle Daten seit Beginn der Erfassung in Wochenintervallen.

Informationen zur Technik:
Die Infrarotdetektoren sind in der Regel an Lichtsignalanlagen, zu einem geringen Teil aber auch an
anderen Masten, installiert. Die Detektoren erfassen und z3hlen den Verkehr Ober die

ahlung der einzelnen Verkek hmenden. Da ausschlieBlich Infrarotbilder ausgew-
ertet werden, ist der Datenschutz zu jeder Zeit gewahrleistet.

Hinwelse zur Datenqualitit:
Die Daten werden in Echtzeit an die Urban Data Platform der FHH bertragen. So sing e
nah fiir alle Nutzenden und Interessierten verfigbar. Durch die Echtzeitkomponent€sind allerdings

verschiedene Rahmenbedingungen zu beachten: Die Daten sind nicht umfassend qualititsgesichert.

Ungewshnliche Abweichungen von den zu erwartenden Daten und Datenliicken werden zwar au-
tomatisch vom System erkannt, kénnen aber nicht in Echtzeit korrigiert werden. Liicken, die z.B.
durch einen Abriss der Datenibertragung auftreten, kénnen im Nachhinein noch nachgeliefert wer-
den. Unter Umstanden und bei lingeren Ausfallen kannen folglich noch nach ein paar Tagen
Anderungen in den historischen Daten erfolgen.

,,...Die Daten sind nicht umfassend
qgualitatsgesichert..."

“.. The data are not comprehensively quality-
assured...”
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Search Results » Offer Details

Offered by: Deutscher Wetterdienst  Visibility: Public

Allgemeine Wettervorhersagen

DATAMODEL TYPE OF TERMS OF USE BROKERING TYPE GEOGRAPHY

Other Licence, free use/open data Not brokered See map

CATEGORY

Climate and weather

Offer Details

General DataAccess  Terms of Use

General Information

Aussagen iiber die meteorologische Situation, insbesondere das zu erwartende Wetter als Ergebnis

,Qualitatsgepruifte

o
Description (Wettermeldungen, NWV, Satelliten-, Radarinfos) unter Beriicksichtigung der wichtigsten allgemein A n ga b e n
interessierenden Elemente (Bewdlkung, Niederschlag, Temperatur, Wind) und ggf. besondere ...

v Show more

Category Climate and weather ( Q l _t d

OpenData Category Environment y

oo information”)
Deutschland  Qualitatsgepriifte Angaben orhersage  meteorology ~ Wetter  weatherForecasts

Keywords
Meteorologisch-geografische Kennwerte

Mode of Transport Other

Network Coverage Other
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Search Results » Offer Details

Offered by: Kraftfahrt-Bundesamt (KBA)  Visibility: Public

VE 11 - Zeitreihe 2010-2021 - Verkehr europiischer
Lastkraftfahrzeuge - Giiter (7)

CREATED DATAMODEL TYPE OF TERMS OF USE BROKERING TYPE
01.03.2024 Other Licence, free use/open data Nt brokered
GEOGRAPHY CATEGORY

Seemap Roads

Offer Details ,,Bitte beachten Sie die
Qualitatsberichte.”

General Information
.
Die Statistik "Verkehr européischer Lastkraftfahrzeuge (VE)" stellt die Transporte des interna- ( Please Conslder th e
tionalen Giterkraftverkehr iiber deutsches Bur iet dar und ver andigt die Transp 7”7

deutscher Lastkraftfahrzeuge (Lkfz). Hierzu erhilt das KBA, als national zustandige Behorde, ag-
gregierte und hochgerechnete lahresdaten gemiR Anhang D der Verordnung (EG) Nr. 6/2003 der
Kommission aus dem Datenpool von Eurostat. Die iibermittelten Daten liegen in unterschiedlicher
regionaler Gliederungsstufe (NUTS) entsprechend der Verordnung (EG) 1059/2003 des
Europiischen Parlaments und des Rates vor. Zu einigen Staaten des Geltungsbereichs der

quality reports.”)

Description Verordnung gibt es zeitliche Datenlicken bzw. itige D 1. Die D innung
erfolgt zumeist (wie in Deutschland) als Stichprobenerhebung. Basis der Auswertung der
Giterbefdrderungen europdischer Fahrzeuge sind alle Fahrten aller gemeldeten Fahrzeuge, die
deutsches Bundesgebiet befahren - INKLUSIVE der auslandischen Strec ile zur jeweili
Fahrt. Ausgenommen sind Durchfahrten, da Informationen zu befarderten Giitern bei Durchfahrten
fiir auslandische Fahrzeuge lediglich auf NUTS 0-Ebene zur Verfiigung stehen. Bitte beachten Sie
die Qualititsberichte.
~ Show less

Category Roads

OpenData Category Transport
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Search Results > Offer Details

Offered by: H2Think gGmbH  Visibility: Public

AuDroK: Sounddaten von externen Partnern

CREATED DATA MODEL TYPE OF TERMS OF USE BROKERING TYPE

01.08.2023 Other royalty-free Not brokered

GEOGRAPHY CATEGORY
See map Other Contact

,In der Datenbank werden ..

Offer Details hochqualitative Messaufnahmen ...
General  Data Access  Termsof Use  Quality Information refe re n Z i e rt .((

In der bereitgestellten Datenbank werden sowohl hochqualitative eigene Messaufnahmen als auch
Quality Description recherchierte Geriuschdaten von Partnern oder externen Quallen referenziert. Weitere Hinweisz
sind dateibezogen in der audrok-Datenbank enthalten.

““In the database ... high-quality
measurement recordings ... are

referenced.”
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Search Results » Offer Details

Offered by: heliopas.ai GmbH  Visibility: Public

Hochaufgeldste Bodenfeuchtekarte - Friihjahr 2022

CREATED DATA MODEL TYPE OF TERMS OF USE BROKERING TYPE
01.12.2022 - Licence, free use/open data Not brokered
GEOGRAPHY CATEGORY
5 ni
See map Climate and weather Contact

Offer Details

General  Data Access  Termsof Use  Quality Information

Im Rahmen Machbarkeitsstudie HABKIS wurde gezeigt, dass mit KI-basierten Methoden und
geeigneten Daten, vor allem Satellitendaten, die riumliche Auflésung von Bodenfeuchtekarten von

Quality Description 50 km auf 10 m fir beliebige Orte in Deutschland mit annihernd gleicher Qualitit wie die des DWD
AMBAV-Modells erhéht werden kann. Im Durchschnitt betrigt die Abweichung in der Studie 19,2
%nFK. Das Bestimmtheitsmal liegt bei R* = 0,736.

, Im Durchschnitt betragt die
Abweichung in der Studie 19,2 %nFK.
Das Bestimmtheitsmal liegt bei R? =
0,736.“

“On average, the deviation in the
study is 19.2 %nFK. The coefficient of

determination is R’ = 0.736.“




" Presence of ,,Quality” information on German NAP (October 30th, 2024)

Quality info inside
"Keywords"
Quality info inside 6
"Description"
42 Quality info inside
"License information"
2

\ —_ Quality info inside
"Quality Description”
16

About "air quality",

"network quality" etc.
No quality tag 71

9281

napcore # = amount of datasets
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Location accuracy

Positional
uncertainty

€ = \/(Y i ﬁ)z + (}:mi — Vi )2

napcore Tower of babel icons created by Darius Dan - Flaticon




v’ Define an agreed set of quality definitions and concepts
v’ quality criteria
v’ quality requirements
v’ assessment methods
v’ Regarding data and information exchanged via NAPs and other mobility port3l
v' Some level of specialisation, but can be futher concretised
v’ Current focus: data and services specified by the EC Delegated Regulations
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Ability to be
Joined With
Acceptability

Adaptability
Age

Auditable
Breadth of Data
Clarity of Origin

Competitive Edge
Concise
Consistency
Convenience
Cost of Accuracy
Current

Data Overload
Detail

Dynamic

Ease of Data
Exchange
Ease of Update
Efficiency
Error-Free
Extensibility
Flexibility
Friendliness

Importance
Interactive

Localized
Measurable
Modularity
Novelty
Origin
Pedigree
Preciseness
Quantity
Relevance
Reputation
Revealing
Scope of Info
Semantic
Interpretation
Specificity
Synchronization
Translatable
Understandable
Usable
Value
Volatility

Ability to Download

Access by
Competition
Adequate Detail
Aggregatability
Authority
Brevity

Clear Data
Responsibility
Completeness
Conciseness
Content
Correctness
Cost of Collection
Customizability

Definability
Detailed Source

Ease of Access
Ease of Maintenance

Ease of Use
Endurance
Expandability

Extent

Form of Presentation
Generality

Inconsistencies
Interesting

Logically Connected
Medium

Ability to Identify
Errors
Accessibility

Adequate Volume
Alterability
Availability
Certified Data
Compactness

Comprehensiveness
Caonfidentiality
Context

Corruption

Creativity

Data Hierarchy

Dependability
Dispersed

Ease of Comparison
Ease of Retrieval

Easy to Change
Enlightening
Expense
Finalization
Format

Habit

Integration
Level of Abstraction

Manageability
Meats Requirements

Narrowly Defined No lost information
Objectivity Optimality
Parsimony Partitionability
Personalized Pertinent
Pracision Proprietary Nature
Rationality Redundancy
Reliability Repetitive
Resolution of Graphics Responsibility
Reviewability Rigidity

Sacrecy Security
Semantics Size

Speed Stability
Time-independence Timeliness
Transportability Unambiguity
Uniguenaess Unorganized
Usefulness User Friendly
Variability Variety

Wall-Dacumented

Wall-Prasented

Ability to Upload
Accuracy

Aestheticism
Amount of Data
Believability
Clarity
Compatibility

Compressibility
Conformity
Continuity

Cost

Critical

Data Improves
Efficiency
Depth of Data
Distinguishable
Updated Files
Ease of
Correlation
Ease of
Understanding
Easy to Question
Ergonomic
Extendibility
Flawlessness
Integrity
Historical
Compatibility
Integrity

Level of
Standardization
Manipulable
Minimality
Normality
Orderliness
Past Experience
Portability
Purpose
Regularity of Format
Reproducibility
Retrievability
Robustness
Self-Correcting
Source

Storage
Traceable
Unbiased
Up-to-Date
Valid
Verifiable

Figure . Data Quality Attributes Generated from the First Survey

Beyond Accuracy: What Data Quality Means to Data Consumers, Wang, R., Strong, D. M,
Journal of Management Information Systems, Vol. 12, No. 4, 1996




Traffic Data Quality
Measurement: Final

Report (FHWA,
2004)

Accuracy
Completeness
Validity
Timeliness
Coverage
Accessibility

napcore

Quality of Safety-
Related and Real-
Time Traffic

Information Services

(EU EIP,2019)

Geographical coverage
Availability

Timeliness

Reporting period
Latency

Location accuracy
Classification correctness
Error Rate

Event coverage

Report coverage

ISO 19157-1:2023
Geographic information
Data quality

Completeness
Logical consistency
Positional accuracy
Temporal quality
Thematic quality

ISO/TR 21707:2008
Data quality in ITS
systems

Service completeness
Service availability
Service grade

Veracity

Precision

Timeliness

Location measurement
Measurement source
Ownership




Context
sensitivity

Universality

napcore Balance icons created by Freepik - Flaticon




Scope/domain Baseline/approach m

Safety-Related and Real-Time Traffic
Information Services (SRTI and RTTI)

Multimodal Travel Information Services
(MMTIS)

Intelligent Truck Parking Services (ITPS)

Cooperative ITS (C-ITS)
On-Street Parking Data

Urban Vehicle Access Regulations (UVAR)

Alternative Fuels (AF)
Multimodal Travel Information Services

(MMTIS) - upgrade
Floating Car Data (FCD)

NetworkTopology

A Cross-Domain Quality (CDQ)
methodology for assessing data and

services
HapL Ul e

Workshops, conceptualisation, validation with real-life
data

Stakeholder consultation

Workshops, conceptualisation, validation with real-life
data

Pilot projects

Literature, Real-life data assessment, Stakeholder
consultation
Literature, pilot projects

Literature

Analysis of national approaches, Stakeholder
consultation

Literature, Real-life data assessment
Pilot projects

InQMS project, workshops, validation with real-life
data

2IEIP.

European ITS Platform

Link

Published in 2019-
2020

napcore

Link

To be published in
2024



https://napcore.eu/

/ Evidence \

/ Validation \

Quality Quality Quality
Former Quality Criterion A Criterion B Criterion n i )
Frameworks | Case study |
Quality Quality Quality
Metric Al Metric B Metric nl ( N

Deployments &
Pilot Projects

Stakeholder

Quality Quality Quality

Consultation
Metric A2 Metric B Metric n2 \ )
Quality Quality Quality
Empirica| study Metric Am Metric Bm Metric nm \ /
on data quality :
1
l I
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Quality Frameworks: Agenda

A Quality Framework for UVAR Data jeao montenegro,armis (1)

A Quallty Fl‘am ewo I’k fOI” Floating Cal” Data Chrysostomos Mylonas/
Maria Stavara, CERTH (GR)

A Quality Framework for MMTIS Data anastasia Founta, 1T (8e)

A Methodology for assessing Cross-Domain Quality
(C DQ) Petr Bures, TTR (CZ)
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Quality Frameworks: Agenda

Future PrOSPECLtS Peter Lubrich, BAST (DE)
Q&A with audience
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=  NAPCORE Quality Online Repository HOME  NAPS NATIONALBODIES STANDARDS ~MATERIALHUS  NEWS& EVENTS M0D 2024
" [ndividual QF documents provided
online
= Can be uploaded / updated step-by-
step QF Parking
"= To be announced soon
= Similar to EU EIP repository*

NAPCORE Quality Online Repository

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

napcore
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EU RTTI 5-Star Rating

Follow up Workshop
Hybrid Brussels/Online
12" March 2024

&8 Task Force led by TISA

General Requirements for NAP
Functionality and Static + Dynamic Data

Requirements for
Road Works Data

| EVENT IN PROGRES@)'

Requirements for
Road Closure Data




DataQualityPatterns Register or Log in

Welcome to the Data Quality Patterns Portal

Data quality (DQ) has been studied in significant depth over the last two decades and has received attention from both the academic and the practitione|
Over that period of time a large number of data quality dimensions have been identified in due course of research and practice. While it is important to e|

About Contacts

diversity of views of data quality, it is equally important for the data quality research and practitioner community to be united in the consistent interpretal
foundational concept. In this paper, we provide a step towards this consistent interpretation. Through a systematic review of research and practitioner li
identify previously published data quality dimensions and embark on the analysis and consolidation of the overlapping and inconsistent definitions. We
the shared understanding facilitated by this consolidation is a necessary prelude to generic and declarative forms of requirements modeling for data qu

g Reliability and Credibility

> Source quality
> Objectivity

> Traceability

g Consistency

> Uniqueness

> Redundancy

> Semantic ¢
> Value consistency
» Format consistency

> Referential integrity

napcore

a Accuracy

> Accuracy to reference source

> Accuracy to reality

>

5 Usability and Interpretability

> Usefulness and relevance
> Understandability

> r’\;:pr[::matp []I'PS(-'H'L!T\(JH
> Interpretability

> Information value

>

>

>

E Currency

Data timeliness

Data freshness

E Completeness

Completeness of mandatory
attributes

Completeness of optional
attributes

Completeness of records

Data volume

&) Avaiability

> Dataac
> Continu
> Datami

> Dataaw
> Easeof

> Datapu

y =/

> Busines
> Meta-di
> Statistic

> Standar

compligu s

Feedback

L

Register or Log in

DataQualityPatterns

— Acouracy

m

+ Consistency

_

+ Usability and Interpretability
+ Validity

http://dke.ugcloud.net/DataQualityPatterns/

About

are with other Characteristic

Precision

Characteristic Name: Precision

Conta

Definition Attribute values should be accurate as per linguistics and granularity
Dimension: Accuracy

Granularity: Element

Characteristic Type: Declarative

Implementation Form: Rule-based approach

Verification Metric:
The number of tasks failed o under performed due to lack of data precision

The number of complaints received due to lack of data precision

Validation Metric:

To what extent required rules have been identified and implemented to maintain the declarative characteristic in concern

Background

The original definitions given below formed the basis of the consolidated definition of the

Guidelines characteristic.

Definition:
Data values are correct to the right level of detail or

granularity, such as price to the penny or weight to
the nearest tenth of a gram.

Source:

ENGLISH, L. P 2009.
Information quality applied:
Best practices for improving
business information,
processes and systems, Wiley
Publishing.

%

Bt e W Xl




Thank you for your attention!

Peter Lubrich
BAST (DE)
Email: lubrich@bast.de

napcore
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Quality Framework for UVAR Data

Mobility Data Days
Turin, 6th November 2024

Joao Montenegro, ARMIS — PT




|. Introduction — Scoping

Urban Vehicle Access Regulations

A set of traffic management policies that regulate access and movement of vehicles in specific urban locations

Most common UVAR types
Low Emission Zones (LEZ)
Pedestrian zones (PED)

Limited Traffic Zones (LTZ)
Congestion Charges (CS)
Parking Regulations (PARK)

)

S -
AR A o

Low Emission Zone in Lisbon (PT)




|. Introduction — Background (UVAR Box)

Aims and scope

Current UVAR schemes vs near future/proposed one

EU
National
Regional
Local

Regulation (Authority)

Static

* Pedestrian Zone

* Low Emission Zone
*  Limited Access Zone

=  Parking Regulation =
* Congestion Charge =

Dynamic

® Congestion Charge
Low Emission Zone
Including Triggering
Conditions

h 4

{

Implementing Authority

Publication

‘-IIIIIII..

napcore

Paper
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= EU

= National
= Regional
* Local

Regulation (Authority)

Static

®* Pedestrian Zone

®* Low Emission Zone

=  Parking Regulation =
=  Congestion Charge =

Dynamic

® Congestion Charge
Low Emission Zone
Including Triggering
Conditions

* Limited Access Zone
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Implementing Authority

Publication

Digital m2m
readable format
DATEX Il

+ Pre-formatted
Word.doc

N
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UVAR Bwx
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|. Introduction — Background (UVAR Box)

UVAR data attributes

General Information

Traffic Regulation

Additional Information

napcore

City/Town Name and Country
UVAR Name

Classification of UVAR type
Status (active/not active)

Issuing Authority or Regulation ID

Type of traffic regulation
Location

Hours of operation

Who is affected/exempted
Penalty/Tariffs

URL for further information

* Alternative mobility options




|. Introduction — Motivation

UVAR data value chain

UVAR Box tool

Service providers
(public / private)

UVAR authorities

NAP

UVAR data collection

& production

UVAR data UVAR data
publication usage

DATEX Il format/ DATEX Il format Info
\
M2M harmonised format ~ o _ -~ z Single point of access Pre/on trip info services
Validation & maintenance provision

Adapted from: UVAR Box project
Legislation (DRs) requires traffic regulations’ data should be published at the NAP
Hesitation by public authorities...

... concerns about UVAR data having enough quality for services like navigation

Common definitions for quality in UVAR datasets are still lacking

napcore

Road user

UVAR

Impact

Usage by drivers
Professionals drivers

Motivation for
the UVAR QF




2. Quality criteria — Methodology

Literature review on quality dimensions (for any use case!)

Grouping quality dimensions frequently mentioned in scientific literature into 9 “categories”

#  Group Dimensions

1  Openness Accessibility, Availability

2 Exactness Accuracy, Precision, Correctness

3 Comprehensiveness  Completeness, Amount of data, Granularity, Data Coverage,Variety of Data & Data Sources

4  Coherence Consistency, Consistent Representation, Data specification, Reliability

5  Veracity Believability, Traceability, Objectivity, Reputation

6 Promptness Timeliness, Currency, Volatility

7  Usability Understandability, Conciseness, Interpretability, Ease of Manipulation, Ease of Operation, Navigation
8 Safekeeping Security, Safety, Integrity

9  Suitability Relevance, Effectiveness, Efficiency, Value added, Transactability, Usefulness, Uniqueness

Adapted from: A. M.. Carvalho, S. Soares, J. Montenegro, and L. Conceigéo, “Data Quality: revisiting dimensions towards new fnmework development,” in 6th International
Conference on Industry 4.0 and Smart Manufacturing [in press], 2024.

Applying identified dimensions to UVARs
Tailoring quality dimensions to the context of UVARs - Creating UVAR-specific definitions for each dimension
Based on inputs from » Other projects (UVAR Box and UVAR Exchange)
> DATEX Il (UVAR profiles)

napcore » Legislative documents (ITS directive and delegated regulations)




2. Quality criteria — Results

Resulting quality criteria
7 dimensions with applicable criteria

|2 criteria including 15 metrics

Metrics with different formats — numeric, multi-class evaluation, binary... (next slide)

Quality dimension

Quality criterion

Quality metric

Accuracy

Location accuracy

Area deviation

Hausdorff Distance

Validity of data

TRO alighment

Completeness

Required data coverage

% general

% traffic

Provision of additional information

Binary classification

Accessibility

Level of Accessibility

Binary classification

NAP Accessibility

Binary classification

Currency

Update frequency

Multiclass evaluation

Timeliness

Multiclass evaluation

Consistency

Compliance with data standards

Binary classification

System tracking

. - Traceabilit - -
Believability ¥ Retrieval of versions
Trustworthiness Binary classification
Relevance Data duplication Binary classification

napcore




2. Quality criteria — Results

Resulting quality criteria

Summary table — Description of criteria and metrics

Quality Quality criterion [Metrics Mathematical/theoretical formulation Possible values
dimension
Accuracy Location accuracy |Area Deviation AD = |Agataset — AAutho‘rityl 0 to 100%
(AD) AAuthority
Hausdorff Distance|d,; := max{sup, ¢ x(x,Y), sup, e y (X, ¥) } 0 to positive infinity
(dy)
Where:
o X: The set of coordinates from the UVAR dataset under
evaluation.
o Y: The set of coordinates from the map provided by the issuing
authority, considered as the ground truth.
\Validity of data  [Alignment with Have any differences/misalighments between the information 0: Yes, there is significant misalignment - some elements
TRO (Multiclass  [provided by the UVAR dataset (e.g., exemptions, hours of operation, [clearly contrast with information from the TRO/traffic signs;
evaluation) UVAR type classification) and the Traffic Regulation Order (TRO) or ) ) ) " o
UVAR traffic signs been detected? 1: Slight differences identified between TRO/traffic signs and
the dataset (not enough information to check if the dataset's
information is correct)
2: No difference identified - dataset seems to match with
either TRO or traffic signs
Accessibility [Level of Multi-class 'Is the dataset publicly accessible? Are there access restrictions? 0: Dataset is not accessible
Accessibility evaluation
1: Dataset is accessible but content is not publicly accessible
(meaning there are access restrictions)
2: Dataset is publicly accessible (no access restrictions)
Consistency [Compliance with [Binary Does the dataset comply with the DATEX Il standard (UVAR profile)? |0: No; 1: Yes
n data standards [classification

)\

Quantitative

Binary-like and

values

multiclass




3.Assessment methods

Generic approach
Suggestions for which references to use (e.g., TRO)
Proposal for meta information for quality assessment

Recommendations for documentation (reference to MobilityDCAT-AP)

Aggregated view

Normalization + weighted mean of individual metrics

Allows to obtain quality indicators for specific dimensions Normalization
Values are computed automatically Weights T
Flexibility — weights are assigned by the evaluator T
s (W, x4, X(ﬁlput value; ; — Worst;
. J\"ij b7~ _Best;; — Worst;; .’
Quallty <—Ql= ~ ~~~' —"1‘/
indicator Zj( Wi x Ay
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Geometry/location of UVAR dataset from the city of Lisbon




4. Case study

Application of quality criteria
Dimension: Accuracy
Criterion: Location Accuracy

Coordinates match -> Metrics:

Area deviation = 0%

Hausdorff distance = 0

napcore

¥ “Untitled Project — QGIS
Project Edit View

DEERE X [

Layer Settings Plugins

Vector Raster Database Web Mesh Processing Help

PRLAEAIPIrFRIEaLIOR H-B8-§

‘G- GEHIE-=-0

gev.AawBER

/B R =4 @@

B e 0N

Z ‘a

4

Browser

GRETHO

Q UVAR_polygon_extracted_from_UVAR — Features Tot...

SELRYESD

[m}

*

»

V Layer Exported: Successfully saved vector layer to \\mass1)
T S e e e P

begin

end /area

ﬁ? Favorites
» " spatial Bookmarks
b [&] Home
B
v [ He, thomes)
v [ 1, (info)
[ GeoPackage
, Spatialite
‘ PostgreSQL
i sAP HANA
I s sQL Server
@ oracle
v B WMS/WMTS
ﬂ Vectar Tiles
v I XVZ Tiles
@ wcs
»+ 47 WFS / OGC API - Features
&7 ArcGlS REST Servers

©,

4 [

Q ZER_ground_truth_Lisbon_municipality_applicable_.. —

BEELTES D »

ot

W0 AREA_M2

SHAPE_AREA

/ area )

SHAPE_LEN

.| 680332,650000..

o

[~ Show All Features _|

Layers.

o« @ ® T & -F AL

Path_through UVAR points
® points_extracted_from_UVAR
v! [Z] UVAR_polygon_extracted_from_UVAR

B ZER ground truth_Lisbon municipality
v . ZER ground truth Lisbon municipality applicable zone

Areas of the Polygons formed by the ground truth’s and dataset’s coordinates (in QGIS)




4. Case study

Aggregated view

Values assigned for each metric
computed into the calculation

sheet
Weights selected by evaluators

Quality indicators obtained

napcore

di(rlnuear:;ti\tl)n Quality criterion Quality metric Weight :/r; FI)::
Location accuracy Area deviation 1 0%
Accuracy Hausdorff Distance 1 0
Validity of data TRO alignment 0.8 1
Required data coverage % general 0.7 100%
Completeness % traffic 1 75%
Provision of additional information Binary classification 0.2 1
s Level of Accessibility Binary classification 0.6 0
Accessibility — - -
NAP Accessibility Binary classification 0.5 0
Currency Update frequency Multiclass evaluation 0.5
Timeliness Multiclass evaluation 0.8
Consistency Compliance with data standards Binary classification 1
o System tracking 0.4
Believability Traceability Retrieval of versions 0.2
Trustworthiness Binary classification 0.7
Relevance Data duplication Binary classification 0.2

Quality dimension Parameter weight Quality indicator

Accuracy 0.93 0.88
Completeness 0.63 0.87
Accessibility 0.55 0.00
Currency 0.50 0.00
Consistency 1.00 1.00
Believability 0.43 0.54
Relevance 0.20 1.00




5. Conclusions

Main outcomes:

Flexible approach accommodating the diverse requirements for UVAR data

Objective quality criteria and feasible metrics

Suggested method allows obtaining quality indicators

Applied to a real-world dataset — attesting usability

Limitations:
Requires GIS skills to calculate accuracy-related metrics

|dentify the “ground truth” might be challenging

Future work could:
Explore a broader set of criteria and metrics

Include multiple UVARs in a more comprehensive case study — may lead to re-scaling of metrics’ ranges

Define minimum quality levels
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Do you have any questions!?

Joao.montenegro@armis.pt

Thanks 0 ‘
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|. Introduction — Scoping

Floating Car Data (FCD)

Timestamped geolocations of connected (probe) vehicles collected by leveraging advanced
onboard vehicular technologies, e.g., GPS/GSM/GPRS.

Provision of insights into the operational state of a road network, including traffic flow, travel
speeds, mobility patterns, level of congestion, etc.

Main use cases
Digital route and map inference
Traffic sensing and prediction
Trajectory mining & O-D matrix estimation
TM applications: info & warnings, advisory, traffic influence and control

Scopel/objective

Provide a framework to assess the quality of RTTI derived from FCD
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|.Approach followed

Analysis of the current SotA

Creation of an inventory of best practices and challenges to be addressed
Definition of the required quality dimensions and criteria

Mathematical notation of FCD networks and metrics

Association of quality criteria with specific metrics

Testing on a large-scale road network (Thessaloniki)

Analysis of results

Ways forward
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2. Summary of SotA

Empirical findings and challenges:

The accuracy of FCD estimates depends on several parameters, including prevailing traffic
conditions, penetration rate, and sampling rate.

High sampling rate is generally beneficial for speed, and driving direction measurements;
however, it may lead to the overestimation of distance traveled (propagation of
measurement error).

Bias in the probe sample may obscure certain driving behaviors, limiting the
representativeness of the data.

FCD granularity is crucial and useful for certain ITS services (e.g., end-of-queue collision
prevention) but may create problems as well.

Incomplete route coverage and adjacent network impact can bias FCD estimates, especially
in travel time calculations.

Map-matching accuracy is affected by both the applied method and other factors, such
as sampling rate and road density.
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2. Summary of SotA

Quality Frameworks considered:
EU-EIP framework for RTTI/SRTI
TISA Guidelines (ETT)
Data quality white paper FHWA
Austrian framework for the “National FCD platform”

Other frameworks available in the scientific literature
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3. Quality dimensions, criteria, metrics

(O]1F1114Y% Type | Quality metric Value
criterion range

Dimension: Correctness

Accuracy - Direct Pearson Correlation Index (Cl) (k) = —Zier®rendol%rep)er®kD—%en)  \\hore gpep = Sierxpep (6 D) /Siepl ) O]
error rate JZieT(XFCD(k'i)_iFCD)Z(XGT(k'i)_)_(GT)Z
:’Ie:rl; A;bsolute Percentage Error  MAPE(k) = Yt XFCDg‘(;iT)(_;‘gT(k'i) | [ Yier 1 Otol
MAPE '
Root Mean Squared Percentage _ \/ xeep (kD) —xgr(ki)) 2 Oto |
Error (RMSPE) RMSPECQ) = [Bier (F2LGH0) / Sier 1
Per Mile Absolute Error (PMAE)  PMAE(K) = Xierlxpep(k D) — xgr(k D] / Zier 1(k) 20

Bias rate Direct Mean Bias Percentage Error MBPE(K) = Yicr (XFCD(k’D(_kX.(;T(k'D) / Zier1 -
,1
(MBPE) et

(Sl FET 141l Direct Congestion Classification Error in  CCEC(k) = : Zier|Sxpepei>axttsk) = Oto |
correctness Congestion (CCEC)

Zier SXGT(k,i)>aXttf(k)
Sxer (i) >axtte (k) | Sxqr(i>axtt (k) Where Sy rki>axtee(k) ad Sxpep (k>axtey(k)
equal to | if the encompassed conditions are satisfied and 0 otherwise.
Reliability Direct Minor Threshold Rellablllt)’ Rminor (k) =1- (Pminor under(k)_ + Pminor over(k))there Pminor under(k) = Oto |
Per(xrep (k1) N xgr(k 1) < QTynder (k1)) and Pinor over(K) = Bier(Xpep (k1) —
Xer(k 1) < QTgver" (k1))
Major Threshold Rellablllt)’ Rmajor(k) =1- (Pmajor under (K) + l:)major over(K)), where lDmajor under(K) = Oto |
Pier(xpep (1) — Xgr(k 1) > QTynger (5 1)) and Pmajor over(k) = Rer(xecp (k) —
xar(k 1) > QTover (K1)
Overall Reliability R (k) = (Rminor(k) + Rmajor(k)) /2 0to |
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3. Quality dimensions, criteria, metrics
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240
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120 + .

60 4 ACCURATE Route duration (s)

_EDI
-120 o
-180 P
240
-300 !
360 +
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-480 =+ -

540 £

600 £

-660 +

720 ¢ MAJOR UNDER
780 +

-840
900 £
960 +
1020 +

napcore TISA (ETT)




3. Quality dimensions, criteria, metrics

Direct Link Coverage (LC) LC = Zewt 0to |
Yjer 1
Weighted Link Coverage (WLC) . = Ziet Ve Oto |
YjeL W(2,
JEL YV(2,))
Direct Grid Coverage (GC) GC = Ziea! 0to |
Yjeal
Weighted Grid Coverage (WGC) e = Zisa Wah Oto |
Yiea W(Lj)
3 . . . . 81
Direct  Percentage of Missing Values PMV = %, where 6;; is an indicator variable with 8;; = 1 if Xgcp(i,j) # @ Oto
(PMV) i€T 4jeS
and §;; = 0 otherwise
. . . . . 81 4
Weighted Percentage of Missing WPMV = Ziet 2jes 01V (s , where §&;; is an indicator variable with &;; =1 if Oto |
Values (WPMV) Zier* Zjes WD ’ ’

xpcp(1,)) # @ and §;; = 0 otherwise

Quality Type |Quality metric Value
criterion range

Dimension: Timeliness

m Direct Average Update Frequency AUF = Fierom—1 t + D — t() / Zierjo1i-11 1 20
(AUF)
Direct Average Time Delay (ATD) ATD = Yier t'(D) — t(0) / Tier 1 20
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3. Quality dimensions, criteria, metrics

Quality Type Quality metric Value
criterion range

Dimension: Hybrid

i Inf ti i i X 1 >0
Granularity nformative  Segmentation Density (SD) SD = Yep kle(slgo / Sep 1
Topological Discrepancy Index B = ZiESZjeL*(i)%/Zieszjeﬁ(i) 1 (-
(TDI) B 0,+00)
Contextual  Average Penetration Rate (APR)  APR = ¥c1 ¥ics I‘IUP‘r;’(—be)Sm) / Ziet es, 1 Oto |
C 1’] C

Sampling Contextual  Average Sampling Rate (ASR) ASR = ZiETZjESI‘;‘l’)‘T;’b—‘;S((E)) ! Yier Bies 1 20

Map matching Contextual Map-Matching Method (MMM) Possible options: (1) Geometrical, (2) Topological, (3) Statistically enhanced -

Fleet Contextual  Fleet Composition Score (FCS)  FCS = Zier Zjes VF(1,)) / ier Zjes 1 20
composition
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4. Case study in Thessaloniki

Second biggest city in Greece (~| million
inhabitants) with limited alternative transport
modes and frequent traffic bottlenecks

Reference network:
FCD network : —

Evaluation of an open FCD service derived from /
a large taxi fleet (~1200 vehicles) |

Route 10:
Route 11:
Route 12: —
Route 13: ——
Route 14: —
Route 15:
Route 16:

Comparison with a commercial FCD service
(“ground truth”)

Evaluation period: 10 days

Time aggregation intervals: |5 minutes b =
Use of 16 traffic routes (accuracy dimension) \?22@4\ A
SPN :

Use of data derived from inductive loop %"{E‘ ¥

detectors (penetration rate) *i*~ —

Use of Overpass API for POls extraction -

Use of QGIS and Python libraries for data 1

analysis and road network classification L%
napcore P
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4. Case study in Thessaloniki
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4. Case study in Thessaloniki

Urban area 5 D Non-relevant

Reference network Peri-urban area . Non-covered

—— FCD segments Inter-urban area . Covered

A 20 A f 4 Gir | A

N . . iy . . N

. w=1-5POls
G . I w=6-13PO0Is
BC < 1694734 P20 S | - B w=14-24P01s
1694734 <BC <4797329 % : B w=25-41P0I
—— 4797329 <BC <9754623 : - o B w=2o- S
—— 9754623 <BC <17413488 e B w=42-65P0Is
—— 17413488 <BC <44176052 ) '._. © Points of Interest . W=66-98POls

Network Coverage Spatial Coverage
LC =24,2% GC =44,9%
napcore WLC =77,8% WGC = 63,8%




study in Thessaloniki

Travel information availability (all routes)

Proportion

Time Period

Missing values




4. Case study in Thessaloniki

Average Update Frequency (AUF) = |5 minutes (pre-fixed)
Average Time Delay (ATD) = 10.8 seconds (30 measurements)
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4. Case study in Thessaloniki

s par km

p

o

\i\ vy & v
& o o F

£ &

=== Mwerage Density 3.60

1200 1

-3

]
2

g

Frequency (FCD segments)
&
s

K] o

5

: === Average TDI: 0.31

FCI§) segments matching
network topology

FCD segments largely
bypassing network

3 3
&
&

4

topology
03 04 [ 0.6 07 08 09 10

Topological Discrepancy Index (TDI)

Granularity

— Road network link
mmmm FCD segment matching road network topology
FCD segment bypassing road network topology

I £CD segment granularizing road network topology

Penetration rate

50000

40000

30000

20000 +

10000

Frequency (FCD segments/time aggregation interval)

===- Average (APR): 0.064

03 04 0 06 07 08 09 10
Penetration Rate

All segments

=== Awerage (ASR) 166, Max: 6100

Fraquency

Sanmllﬁg Rate

Medium-length segments
e === Pwerage: 144, Max: 2600

Fraquency

Sanmllﬁg Rate

Fraquency

Fraquency

Short-length segments

=== Awerage 1.09, Max: 60.00

Sampling rate

Sanmllﬁg Rate

Long-length segmenis

=== Awerage: 2 43, Max: 61.00

Sanmllﬁg Rate




5.Ways forward "

Experimental analysis of derived results
Effect of penetration rate on accuracy
Effect of sampling rate on accuracy
Effect of update frequency on ...

When do we need to reconstruct travel times following a back-office approach!?

Route 1 (Sep 6, 2023)

Discussion of specific quality criteria T -

Is bias rate always bad?

A

What is an appropriate FCD segmentation?

b
Speed (km/h)

Publication of a paper

Set of criteria to be used by NAPs and _
short guidelines R

A
o .06 I
2w3® w3® a3®
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Thanks

Do you have any questions!?

chmylonas@certh.gr

mstavara@certh.gr
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Services (MMTIS) Data

Mobility Data Days
Turin, 6th November 2024
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Agenda

Introduction — Why a Quality Framework on MMTIS data!?

NAPCORE contribution - Methodology

Quality dimensions and criteria

Next steps
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Why a MMTIS Quality Framework

Regulatory requirement

“Member States and ITS stakeholders should cooperate to reach an
D I ¥ d agreement on common definitions of data quality with a view to use
€ ega e common data quality indicators ..., such as the completeness, accuracy

Regu |ati0n and up-to-dateness of the data as well as the quality checks applied,

in particular for crossborder services.
2024/490

They should also be encouraged to work further to establish
associated methods of quality measurement and monitoring of the
different data types. Member States should be encouraged to share
with each other their knowledge, experience and best practices in the
data quality field in on-going and future coordination projects.”
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Why a MMTIS Quality Framework

Practical need

Current status Few countries have a national framework or
implement a process for quality checks

Different levels of NAP implementation lead
to different priorities regarding data quality

Different level of experience from each MS
regarding data quality methods

Creates barriers for the usage of the NAP data
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NAPCORE contribution

Support the effort of MS to adopt a
harmonised approach napcore

Encourage knowledge,

eXperience 4 nd best practices A Quality Framework for Multimodal Travel
eXChange between MS Information Services (MMTIS)
Esta bl |Sh common gqua I |ty Report by Task 3.2: European NAPs data quality

dimensions and criteria

Propose assessment methods
and tools
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NAPCORE Methodology

DATA VALIDATION TOOL

European ITS Platform VERIFY YOUR NETEX DATA

Multimodal Travel Information
Services (MMTIS)

Quality Package DatadPT

The DATA4PT project aims to advance data-sharing practices in the public

EU EIP 4.1 Task 2: Determining Quality of
Multimodal Travel Information Services (MMTIS)

transport sector by supporting the development of data exchange standards
and models, to fulfil the needs of multimodal travel information service

providers

Yaneon 20 By supporting EU Member States in deploying a set of harmonised European

public data standards (Transmodel, NeTEx and SIRI), DATA4PT wants to
31 October 2019

Review of existing documentation
(EIP, DATA4PT, projects, peer-reviewed papers)
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NAPCORE Methodology

A Quality Framework for UVAR data

napcore

A Quality Framework for UVAR Data napcore
Report by Task 3.2: European NAPs data quality

A Quality Framework for Floating Car Data

Status: Final draft

Report by Task 3.2: European NAPs data quality

Alignment across data categories Quality Dimensions and
Criteria
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NAPCORE Methodology

THﬂFIKuﬂ APls  Knowledgebase MNews Cases About Status? Supportd

L. U/TLA T3 SWEDISH PUBLIC TRANSPORT DATA

N
QQ‘ Gstgitatrafiken bus 30 &
\Q 1 minute(s) early, 0 km/h @Q

Interviews,
guestionnaire
desktop research

napcore

3rd Workshop on MMTIS Quality
Framework

napcore \utorité = m

Online workshops with MS exchanging
knowledge about currently adopted practices
(Norway, Switzerland, France, Finland, Austria)




Considerations derived from workshops

Different requirements and
different approaches for static
(planned) data and dynamic (real-
time) data

Quick reaction to mistakes/errors is
important for the reliability to the
validation process

Monitoring data quality at different
stages of data pipeline

napcore

Feedbacks loop for data
providers and consumers

Cost of validation for data need
to be taken into consideration
in the process of data
publication




Quality dimensions and criteria

* Accuracy, Error rate etc.

Correctness

Completeness

* Spatial (geographical) coverage, Network coverage, Completeness of dataset etc.

Timeliness

* Freshness, Latency etc.

Reliability and usability

* Logical precision, Uniqueness etc.

napcore




Next steps

Map MMTIS data types with specific:
quality criteria , metrics (and possible values), possible tools and methods

Quality dimension Quality criterion Criterion description | Metrics Metric description Mathematical / Possible values Notes/Comments DATATYPES
Theoretical TARGETED
formulation
Reliability (technical | Logical precision Extent to multimodal | Frequency of logical Evaluated the Does the dataset 0:Yes; 1: No ALL DATATYPES
and conceptual) & dataset contains errors (FLE) frequency with which | present logical
usability logical errors (e.g., records present errors?
vehicles arrive to logical errors.
final stop before
leaving first stop).
Unigueness Indicates whether Binary (yes/no) Check unigue IDs in Are the datasets / 0:No; 1: Yes SPECIFIC DATA
there are data a dataset / datafile datafiles IDs unique? TYPES
elements in a dataset
which need to be
unigue, and they are =
not puallw dimension Quality criterion Criterion description | Metrics Metric description Mathematical / Possible values Motes/Comments DATA TYPES
Theoretical TARGETED
formulation

napcore

Correctness

Accuracy

Extent to which data
is represented in an
accurate & precise
manner.

The real-world

Location accuracy -
harizontal

This is taken from EU EIP MMTIS
QF (page 41):

LOCATION-related

situation or The mean positional

conditions it uncertainties of the positions are

describes without calculated as:

inaccuracies, __ o

discrepancies, or TN

mistakes. Location accuracy - This is inspired from EU EIP lasper Beernaerts:

vertical

MMTIS QF (page 41):

The errors are calculated as:
8 = Iy — Iy

The mean positional

uncertainties of the positions are

calculated as:

B iy
L

When combining
different metrics into
one value, gfr the
UVAR metrics, this
one should have less
weight than the
horizontal accuracy

+not applicable in
SOMme use cases




Thanks

Do you have any questions!?

anastasia.founta@itxpt.org
david.arinomontoya@itxpt.org
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Agenda

Introduction — scoping & approach followed

Summary of State of the Art (SotA)

Quality parameters, grades and scoring

Case study DATEX@NAPs (by CERTH-HIT and TamTam Research)

Vision 2025 (and beyond)
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|. Introduction — Scoping

Cross-Domain
Every dataset or service has to be described (documentation)
This is common for any data set or service. More complete = better

Provide guidance and best practices for data description

Main use cases
Description of data set and service by provider at NAPs
Evaluation of data set and service description by provider or by national body
Adopting proposed best practices when describing and providing data sets

Scope
Framework to assess the quality of information provided about ANY dataset
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|. Approach followed

WHY:Analysis of the rationale and benefits of the methodology

HOW:Analysis of the current State of the Art
|dentification of best practices and approaches
Choosing a candidate for adoption in NAPCORE
Testing and adopting methodology in a closed environment
Testing on many live dataset descriptions
Analysis of results and methodology improvement (grading)

Future challenges
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Rationale = why it the methodology relevant?

Metadata (Documentation) quality
Only some information filed in, only partially
Only in the local language
Filed-in fields do not describe the dataset

Missing samples, schemas, documentation

Missing classification
Missing conditions to use and how to get it

Missing contact information

napcore




Metadata quality for the dataset description of

f» National dataset for public transport informationin

2. Summary of the SotA

Accessibility @

Framework with automated checks = MQA

Wheel monitors

U S ed by th e E U a n d by th e N O rwa'y d ata PO rtal ™ GovData Publisher: Hanse- und Universititsstadt Rostock Updated: 30.10.2022 06:31

Metadata Quality

° .
Va I I d ate S 5 a S e Cts Of u a I It The Metadata Quality Assuranc ended to help data providers and data portals to check their metadata against various indicators. For
information on which metrics we use for indicator measurements, please have a look at our methodology page

Accessibility

Framework utilized by NBs / NAPs Qorman

@ Most frequent accessURL status 200 100 %
codes

structure, delivery, availability, metadata

@© Most Frequent downloadURL 200 100 %

Framework from InOMS project —

Findability

evaluation of aspects of data set quality in
different phases

Validates metadata, documentation as well as the
structure of the data set

Interoperability

@ DCAT-AP compliance
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https://data.norge.no/
https://inqms.cz/

2. Summary of the SotA

NAPs are mostly not ready for automatic frameworks (based on a catalog)

We utilized the INQMS methodology as a baseline for development.

Docs Structure Distribution Content Evaluation procedure Phase
It eva‘l uates’ M: Completeness of service documentation Planning
Documentat|0n M: Usability of service documentation Planning
Stru ctu re M: Distribution quality Staging
: : : M: Structural quality Stagin
Distribution B oing
A: Distribution quality Production
Content
A: Structural quality Production
of the data, in different A —
A: Content quality Production
Phases Of SUbSC” Pthn M: Overall quality of event based service Ad hoc
scenarios o _ _
M: Overall quality of status based service Ad hoc
Manual and automatic M: Content quality Ad hoc

napcore https://ingms.cz/



https://inqms.cz/

3. Quality parameters, grading and scoring

The InQMS provides a set of methodologies for complete dataset evaluation

In Cross-domain quality framework we further developed FIRST methodology.

Completeness and correctness of data description

Manual inspection and evaluation dataset characteristics as described at NAP

The characteristics to be evaluated are mainly, but not entirely based on
CMC (Coordinated Metadata Catalogue).

Each characteristic is extracted from the provided information, ease of

extraction is graded (A — F) and commented by the evaluator in the form.

Individual grades are combined into the overall score.
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3. Quality parameters, grading and scoring

grade | Value | Description

Individual characteristics grading

A 1 Metadata is provided in the expected format with prescribed values as defined by
A to E are Combined based on: the relevant standard (i.e., CMC).
= Parameter value(s) in the metadata exactly as expected.
Obl igation and im po rtance B 2 Metadata is provided as part of easily identifiable substructures. It does not have

to be directly in the expected format (e.g., contact data in different forms,

different wordings of the keywords), but it is semantically compatible.
obligation w importance w = Parameter value(s) in the metadata, in a different form than expected but
optional 0,25 normal 1 semantically compatible.
partial 0,75 important 2 C 3 Metadata is not provided directly but is inferable from the collected evidence. It
mandatory 1 very important 3 does not “fit” in terms of format and structure.
conditional 1 = Parameter value(s) are not in the metadata, but findable elsewhere and
recommended 0.5 semantically compatible.

4 Metadata is not provided and cannot be “easily” derived from the collected
evidence (including samples and schemas provided).

IntO a score Q = Parameter value(s) are not found/filled in. Assumptions and guessing are needet
to fill in the item, and correctness is not assured.

overall quality B 2,16 - 0 (Not relevant) The item is not evaluated because it makes no sense in the context.

Y.I' obligationximportancexgrade

,where n is a number of characteristics

Q:

napcore
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3. Quality parameters, grading and scoring

Groups of evaluated parameters e T EEes—
Metadata information (4 parameters, [CMC:4]) | E= =
Content information (10 parameters, [CMC:7])
Temporal information (2 parameters, [CMC:2])

Geographical coverage (3 parameters, [CMC:3])

Transportation system (| parameter, [CMC:1])
Responsibilities (2 parameters, [CMC:2])
Conditions for use (2 parameters, [CMC:2])
Access information (12 parameters, [CMC:8]) _

Quality information (9 parameters, [CMC:3]) = . 2 S ———

Total 45 evaluated parameters in 9 groups
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3. Quality parameters, grading and scoring

Overall Quality = grade and comment
information about the evaluation (not evaluated :-)

category, name, chapter ref., obligation Exactly as specified by CMC

/

" lity B ?ﬁ@s, schemas and detailed documentation of format and protocol provided. Hovever many of the parameters required by
oyerall quali
d _~|CMC were either completely missing or had to be derived from textual descriptions.
“' el . . . implied
Category Parameter Name ref. obligation |evaluation |data provided or implied , comment
https://registr.dopravniinfo.cz/en/sources/c
Evaluation |, .iuated dataset url z-ndic_d2-common/ THIS is a sample evaluation done for updating and evaluation of the
I
metadata evaluation date _ 01.12.2019 assessment. It does not have to be complete nor TRUE!
evaluator - Petr Bures
o o data formally not provided, not part of the metadata set.
Metadata date 2.2.1.1 |mandaton yes )
01.12.2019 Date was derived from date accessed [web page)
Metadata language  |2.2.1.2 |mandaton B cze;eng ves  not part of the metadata set. Date was derived from context (web page)
Metadato
nformation title: Manager of traffic information data derived from the web, provider information section, it is however
D Contact point 2.2.1.3 |partially* B distribution department unclear if this contact is also metadata provider (the person who put
phone: +420-596663578 metadata together).
Dataset identifier recommended A x-source:cz-ndic_d2-common dataset uri
napcore
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3. Quality parameters, grading and scoring

Content information (10 parameters, [CMC:7])

implied
Category Parameter Name ref. obligation |evaluation |data provided or implied l: comment
Nome of the dataset |2.2.2.1 |mandator, A DATEX Il Situation Publication - Common within a dataset specification [cze;eng]
Common traffic information (accidents
etc.), provided by NDIC for the whole
Description of dotaset (2.2.2.2 |mandatory A Czechia, pushed on occurence, in a common
traffic information profile of DATEX I
format. within a dataset specification [cze;eng]
Resource type 2.2.2.3 |mandatory A Data set Directlv in metadata as literals (listed in a table)
Road work information, Unexpected road
Dataset type category |2.2.2.4 |mandatory A events and conditions, Real-time traffic
data Directly in metadata as literals (listed in a table)
ong-term road works , Short-term road
works, Accidents and incidents , Poor road
Daotaset detailed type [2.2.2.5 |optional A conditions, Weather conditions affecting
Content o i
- N road surface and visibility, Location and
information
: length of queues Directly in metadata as literals (listed in a table)
o ) R ) ) not aplicable for dataset only services. The value is however not part of the
Service type category |2.2.2.6 |conditional - . . . s .
metadata since services are not described within metadata repository.
] not part of the metadata set. Derived from context, samples in format
Dataset language 2.2.2.7 |mandatory C yes .
cze documentation.
not part of the metadata set.
Georeferencing S B coordinates, linearWithinLinearElement, yes Derived from format documentation and samples in documentation.
) 2.2.2.8 |recomn . .
method alertClinear, globalNetworkLinear Only linear locations are used, extension for local road network and local
coordinates
Dataset A https://registr.dopravniinfo.cz/en/sources/c
documentation B _ z-ndic_d2-common/ available at web as html, consisting of format and protocol documentation
Related linked data . . .
) recommen A x-source:cz-ndic_d2-predefined-location-set
NapC sources available as parameter "Required Data Sources"




3. Quality parameters, grading and scoring

Temporal information, Geographical coverage, Transportation system,
Responsibilities and Conditions for use

implied
Category Parameter Name ref. obligation |evaluation |data provided or implied F; comment
Start date of 2.2.3.1 B |01.01.2018
T, | A | mandacory i . .
Temporal oublication available as a note
information |End date of -
2.2.3.2 ptiona - .
publication not provided for dataset
Area covered by o
o 2.2.4.1 |mandaton B yes
- |publication CZ0 derived from region parameter, however not in required format (NUTS)
Leographnica - VE - Motorways, Arterial road network, Regional not part of the metadata set.
I coveraae  |MNetwork coverage 2.2.4.2 |mandaton -
! coverage - T roads, Urban and local roads 4 Derived from context, description of the dataset.
MNetwork coverage o
descrintion T not part of the metadata set.
Transportati |Transpartation modes 5251 mondoion c yes not part of the metadata set.
on system covered o Personal / car, truck Derived from context, description of the dataset.
Publisher 2.2.6.1 |partiglly* A title: Manager of traffic information provider information section
~ L name: Ctirad Weissmann
Respansibilit . - .
o title: Manager of traffic information
- Hara owner R B distribution department yes
phone: +420-596663578 implied from provider section
e S — linked from each data source, separate, part of the provider description,
o Contract or license 2.2.7.1 |mandaton B
Conditions Licence and Free of charge not in the required format however.
for use S fragi . fan/ . /
Conditions for use 2373 |conditionaliv® A http://recistr.dopravniinfo.cz/en/providers
cz-ndic/#process-ddrcontract url and the process description provided




3. Quality parameters, grading and scoring

Access information (12 parameters, [CMC:8]), with data sample and schema

implied
Category Parameter Name ref. obligation |evaluation |data provided or implied e comment
- - b - - - ? b -
Data format - Encoding |2.2.8.1 |optional C UTF-8 ¥es  limplied from format documentation section, validation schema
Data format - Syntax 2.2.8.2 |mandatory C XML ¥es  limplied from format documentation section, validation schema
Data format - Grammar |2.2.8.3 |optiona C ¥5D VE5  limplied from format documentation section, validation schema
Data format - DIata oA
Aedial 2.2.8.4 |mandaton C DATEX Il profile ¥e5  limplied from format documentation section, validation schema
https://registr.dopravniinfo.cz/docs/x-
Data sample recommended A format/cz-ndic_d2-common-v1.1-cs-
html/examples.html provided also as separate files
. ) ) https://registr.dopravniinfo.cz/docs/x-
) Data schema / )
Access L recommended A format/cz-ndic _d2-common-v1.1-cs-
. y validation . ]
information html/format.html provided also as separate file
I o . - . https://registr.dopravniinfo.cz/en/formats/c provided also as separate file, comprehensive description including
Data format description |2.2.8.5 |conditiona B
z-ndic_d2-common-v1.1/ concepts, samples and schema.
Access interface 2.2.8.6 |mandatory B HTTP/HTTPS ves  |derived from protocol documentation section
Security mechanisms recommended C IP filter ¥es  |derived from protocol documentation section
Communication method |2.2.8.7 |conditionally* A Push on occurrence provided as name and type of the protocol
) o o https://registr.dopravniinfo.cz/en/protocols
Protocol documentation recommended A .
[cz-ndic_push-v1.0/ provided also as separate file
Access URL 2.2.8.8 |conditionally* B https://datex.rsd.cz provided as part of the providers information, a separate distribution server
Update frequency 2291 C On occurrence derived from free text data description
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3. Quality parameters, grading and scoring

Quality information (9 parameters, [CMC:3]), with characteristics from Quality
parameters (EU-EIP, ISO), problem reporting, reaction time, etc.

Category

-

Quality

information

_— : : — implied
Parameter Name ref. obligation |evaluation |data provided or implied - comment
- - - - H -
Update frequency 2.2.5.1 |mandatory C On occurrence derived from free text data description
Availability recommended - Y5 |not provided within the documentation
. o L agenda systems, sensoric systems, call
Urgta cofiection method recommended C yes . . . .
centrum, operators data collection mehod described partially in the text
3 o partially, some of the information are
Cross verification recommended C yes irs e . . .
manuall checked by operators cross verification described partially in the text
Froblem reporting -
I stommenged not provided within the documentation
Reaction time to
I = not provided within the documentation
palitu decerinti . P |\mondotorn A . . . . . N .
Quality description 2.2.8.2 mandatory guality information is unknown guality information is unknown
National body 2.2.9.3 |ootional

asses5ment STalus

Applicable DRs

“No assessment done”, this information was not however provided

recommended A SRTI, RTTI

references to fulfilled delegatred action provided, it is not clear to what

degree though.

Filling in the EVAL FORM serves as a gathering of information, provides guidance
WHAT is expected from providers (NAPs), and as a reference.
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DATEX@NAPs

4. Case study DATEX@NAPs

DATEX@NAPs study, by WG3.3, real status of ST |
existence of NAPs and availability of catalog records, | DN
Metadata completeness and availability and clarity of
documentation provided for both formats and protocols,
ability to subscribe to data distributions offered by <Q%}

. ; S=
various publishers, St

technical feasibility for consumers to access and use the data, <™

willing to use this website for something

technical quality of the content, including whether it
conforms to the provided schema.

Methodology: Cross-domain Quality Evaluation " .
Framework

https://datex2.naps.ingms.cz/
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https://datex2.naps.inqms.cz/

4. Case study DATEX@NAPs

Scope of the Study: SRTI
Evaluation of 39 catalog records, from |9 countries
In some countries data were not available

Some characteristics, were not met in many cases

Number of evaluated Gradings of 39 catalogue records
catalogue records e
per country

|I|II|||I|I|I||I||I :

at be bg cz de dk ee es fi fr hr hu lu Iv no nu pl se si

N W R~ O

[EY

o
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4. Case study DATEX@NAPs

The following tables show grades of evaluated catalog records per
country and their score

at | hr | de | lu | ee 2118 1.9 2.9
be | hr | de | lu | es 2,1 FE81 21 1.9
be| cz | de | nu| es 2 PG 21124 2

bg | cz | de | nu| es 2,9116(1,9|2,7|2,1
bg | dk | hu | no | se 29 2327 2,5
bg | fi | Iv | pl | se 2915 2.2 (28| 2,5
bg | fi | Iv | si | se 298358 23 18 2.6
bg | fr | Iv | si 29 N )3 18

Details of evaluations are available at https://datex2.naps.ingms.cz/
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5. Future work

Improve methodology by the findings of the DATEX@NAPs study
Adapt the methodology to mobilityDCAT-AP

Further work (also scope of the DATEX@NAPs study)

Adopt other parts of cross-domain methodology
Fitness of data considering the provided description

Va
Va

Va

napcore

idation of the data/service against provided information
idation against the provided schema, availability of the data
idation of the technical content of the distribution




Thanks

Do you have any questions?

Want to join the work? https://datex2.naps.ingms.cz/
https://ingms.cz/

petr.bures@tamtamresearch.com
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Information on parts of the INnQMS framework

Providing best practices in data description, and data content:

Converted and adapted methodology
Completeness and correctness of data description

Methodologies in the queue
Completeness and correctness of data description

Fitness of data considering provided description
Validation of the data/service against provided information,

Validation against provided schema,
Validation of the technical content of the distribution

Next slides provides examples of those further methodologies
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2. Fitness of data considering provided description

Covering relevancy of provided information and best practices for
referred data / service,

Considering availability of samples and schema and that it validates

Considering data / service content: used location referencing, event
description + event impact, format and provision mechanisms

Evaluation of objective documentation quality

vi.2
samples validates againt provided schema, profile exists, documentation is relevant, however some datasets
overall quality B used in source are not available to public and publication by HTTP has low security mechanism and does no

follow standard.

provider contact - https://registr.dopravniinfo.cz/en/providers/cz-ndic/
) Provider dataset name - DATEX Il Situation Publication - Common
Evaluation
evaluation date - 01.12.2019
metadata —
evaluator - Petr Bures
commnet - evaluation done for research puirposes not provided, downloaded from www.registr.dopravniinfo.cz

napcore




Category - [Element Name [evaluatio [deseription ]
Metadata quality B samples, schemas and detailed documentation of format and protocol provided. Hovever many of the
parameters required by CMC were either completely missing or had to be derived from textual descriptions.
Is the source uniquely identified? A unigue identifier of the source exists
Is sample available? A there are 3 samples present in documentation as separate files, covering different aspectrs of data.
Is scheme available? A there is schema present in documentation as separate file, the schema is a profile, not just whole model.
o Samples validate against the A
valaation lschama All provided samples validate against provided schema
objective . documentation and samples identify datasets used for location description, itis:
are all required datasets ) L o
dentified and available? C - TMC location table (description how to getitis included)
- Global Network road data (private dataset availablke only to public authorities)
Relevance of the referenced - Documentation describes in detail formats with samples and schemas and protocols and procedures how to
documentation get data. Description of a source lack specific information that must be inferred from samples.
usable description of data A
subscription Exact procedure how to get the data is described, licence conditions are available to download.
o ) ALERT-C is used wherever possible for location description, coordinates are however described in local 5-JTSK
What combination of location ] ) ) o ] ]
o ) B reference standard, OpenLR is not available and location description extension uses a private set of reference
descriptions is used?
data.
best How does the event textual B
e description look like? Textis only in CZ, sometimes hard to comprehend, only in one comment without the specification of content.
::MTEE What data format is used? A DATEX 11 v2.3 is used, profile with extension for local read network localization.
DRSS \what is the method of data C Described in separate document, uses HTTF, FTP, email delivery. Security is provided by optional IP filtering no
provision? authentication used for HTTP.
Is impact described within event A Event is described by a single phrase and impact where possible. Is used in sample, described in concepts and
phrases? allowed in schema.
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3.Validation of the data/service against provided information

Covering ease of the service consumption, update time

Considering technical aspects of data delivery (safety and security,
content type, compression, conditional requests etc.)

Evaluation of web service distribution quality

-r'.LlFl. ._T

c administrative proces even thpough sufficiently described requires paper
trail and takes long time, subscription process requires email

overall quality

Category _ [Element Name levaluation [description ]
provider contact - https://registr.dopravniinfo.cz/en/providers/cz-ndic/
_ Provider dataset name - DATEX Il Situation Publication - Common

Evaluation :
evaluation date - 01.12.2019

metadata -
evaluator Petr Bures
comment

napcore
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Category - [Flement Name Jevaluation [deseription ]
type of administrative Licence and
process Free of non standard free licence available at NAP pages
licence is available at the NAP, must be downloaded, printed, signed and sent via post to
administrative process provider, af‘ter_::nunterﬁigning the 5u_b5::ipti_nn could b_e SE-'II up._[lata 5ub_5cr_iptinn issetup pE_:r‘tI‘,r
evaluation c through a web interface and partly via email communication with subcription manager. During
the subscription process user is not informed about any development. Communication only in
czech language. External support may be required.
administrative process less than a |the paper trail takes most of the time to process. Data subscription done via email + web is
duration month reasonably quick (a week).
service delivery mechanism push HTTP push mechanism is used
primary  |PULL subscription address - not relevant, PUSH mechanism is in place
evaluation delivery protocol evaluation c |[-]_| uses obsolete deliw_ar",r mechanism with no security and compression, (+) frequent pushes
with small averagage size
safety and security level none no inherent security is prcu_vidt?d, data is pushed to consumers server in plain http, optionally
consumer coud set up IP filtering.
declared content type other wroong content type is provided by the push mechanism
content compression (gzip) no data are provided in a uncompressed way, push served does not provide for gzip functionality
conditional request not relevant |HTTP push mechanism is used
) ) data is pushed on occurence, during 1h observation period 2,2 +- 1,2 minutes average interval
update interval [min] 2.5
was measured
message envelope s0ap standard soap envelope is used in provided XML
average message size [kB] 26 during 1h observation period 26 + 18 kB, max 98 kB and min 3 kB was measured

napcore
staging




3.Validation of the data/service against provided information

Covering ease of the service consumption, richness of information

Considering all aspects evaluated on sample but now in reality

Evaluation of technical information quality in web service

samples does not validate against schema, one location dataset used
overall quality c extensively for all messages (sometimes solely) is not available, description
in czech only and impact sometimes misleading.

Category |~ [Element Name [evaluation  deseription
provider contact - https://registr.dopravniinfo.cz/en/providers/cz-ndic/
] Provider dataset name - DATEX Il Situation Publication - Common

Evaluation -
evaluation date - 01.12.2019

metadata —
evaluator Petr Bures
comment
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Category |~ [Element Name Jevaluation ldeseription ]

Samples validate against errors present. Soap envelope must be removed before
the schema running the test

received samples uses extended location referencing

Are all ired dataset
. = a_ -FEQLJIFE a_ At C globalnetwork dataset without possibility to get this dataset.
identified and available? o
(not problem when this is not the only method)

samples uses following methods as expected from
documentation: supplementaryPositionalDescription (when
makes sense), alertCLinear (where possible),

primary  |What combination of linearWithinLinearElement {on highways) and
cantent  |location descriptions is C globalMetworkLinear extension (in all messages). There are no
evaiuation (used? WGE584 coordinates in the dataset, only SITSK in

globalMetworkLinear extension. Also globalNetworkLinear is
used alone without any additional methods, making location
referencing impossible.

How does the event textual B guite descriptive, but only in czech and without discrimination
description look like? by event and location.
impact is used wherever possible, sometimes however does

Is impact described within

t oh ; B not make sense (1 of 2 lanes closed, 2 lanes remaining?). (+)
event phrases:

Closed is modelled as capacity remaining 0,

napcore
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4.Validation against provided schema, availability of the data

: Published files A Counts and max size per hour i Update period
cregted ™ errors records compression ratioupdate 13 35 MB 13 min
12 | 'v“:_’, ‘-.‘.“I »!‘_ \——" '“\ B ﬁ v'ﬂw | wvt H—\ \_ | 1T 30 M6 ? M .
LTV M N U YUY \f 10 min
Tfh . ll"w L U (0 I 25 MB
| M \ 3
- r OMB <
210 | ' 20 MB v 7 min
= ~N
5 | L
a 9 15MB =
€ ) .
28 omez | 0™
< ’ <
=
. 5 . -
7 SMs8 -
6 0B 12/10 12 12/12 12/13
12/10 12/11 12712 12/13 00:00 0C:00 00:00 00:00
00C:00 00:00 00:00 00:00 max avg current
1 2 3 4 5 6 7 8 c — count max size Jpcate Defioﬂ 10.8min 5.2min 5.0min
p Errors i Records and message size
20000 e 2w = = = a— 1 50000 35MB
G T, S, 30MB
15000 40000 , * " "
{ \ ) \ 25M8
| , ’ \
10000 20000 | { | 20MB
| \ | Y pay
f } " e 15M8
5000 S .‘ 3 [ "\
J \ | ks % 10MB
10000 f N f { .
0 . ' . = - 0 S | N A & LY 5MB
12/1000:0C 12/101200 12/1100:C0 12/111200 12/120000 12/1212:00 12/1300:00 = ¥ sl e
0 0050 sdee . 5 > 3 -~ - ’ e . o >d * e . * >0 = - 0 B
" 12/1000:00 12161200 12/1100:00 12/111200 12/1200:00 12/1212:0¢ 12/1300:00
otal
- Schema_ermors 0670487
avg message_plain Max: 30.56 MB Avg: 14.11 MB Current: 1.38 MB
not_well_formed (right-y) 0

NAPCC:

avgmessage_gzip Max: 836 KB Avg:373 KB Curreni. 36 kB




5.Validation of the technical content of the distribution

Following parameters can be checked in live feed to assess its fitness:
How much data is published regularly,
Distribution interval of new files.
Total number of events in effect at the end of the interval.
Total number of events received per unit of time.
Average "message lifetime" for messages in the monitored interval.

The number of new, existing, updated and cancelled messages, or
messages that expired during the interval.

Number of valid events by event type and location type.
Average time between the provision and the start of the event.
The ratio of events that are terminated explicitly / expire automatically

ces T




Extra — overal service quality

Based on quality objects and EU-EIP frameworks

Evaluation of overall service quality

Geographic
COVErage
Event coverage
Classification
COr rectness

Location accuracy

Latency (content
side)

v0.2
overall assesment
Availability B
Timeliness (start) The service has very good geographical and event coverage, availability and

accuracy. Room for improvenment is in timeliness updates and technical

processing of supplied data that lead lsometimes to missclassification
Timeliness (update)

Category ~

Evaluation
metadata

Element Name [evaluation ~ [deseripton
provider contact - https://registr.dopravniinfo.cz/en/providers/cz-ndic/

Provider dataset name - DATEX Il Situation Publication - Common

evaluation date - 01.12.2019

evaluator

- Petr Bures

commmnet

napcore




Category |~ [Element Name [evaluation description

] the service evaluated is basic and most comprehensive service
event oriented - ) )
of NTIC covering event oriented and a selected few of status

only ghost driver

ariented data.
the service covers 100 % of TERN and above it all national 1st-3rd
class roads and selected urban streets based on were the event

service type

G hi
cographic coverage is reported it can be manually added on all possible road

locations.

the service is available 99,9 % of the year, nonstop operator
Availability **% (advanced) |operation and inclusion to technical backbone of state relevant
security services.

best effort, expert assesmenmt: the accidents and incidents are
Timeliness (start) * (basic) reported after police is at the scene, until then a probability
measure is given, start of road closures is by planned time not

by actuall time the workers started to close the road.

best effort; expert assesment: the accidents are reported by
police as cleared but this could happen when police starts to
sort administrative task (while saving lives is the top priority)

also firebrigade cleans the spot after the accident, so accidents
Timeliness (update) ** ([enhanced) & P

sometimes tend to have fixed duration time in 1h increments.
overall The road closures are reported closed by planned time, not by

content actuall work, updates of the plan are resolved in office, so delay

evaluation is expected. Call center could alleviate this to a certain degree.
¥ I'Ls Ll ¥




—

advanced level; information are processed under 3 minutes

) P time, information from authorised sources come through
Latency (content side) (advanced) | _ ) e
immediately after its acceptance and cross validation in the

system.

expert level; expert assesment: Location of start and end of the
event has accuracy in meters, this is however reported in SJTSK
coordinate systém in location reference method that relies on
Location accuracy private data set (GlobalNetwork), location accuracy for services
using ALTER-C is between two location points, (intersections,

selected milleage posts on highways, etc). Location on a

milleage is provided on highways.

enhanced level; while classification of event type and location
accuracy levels are very advanced, the technical systems
Classification correctness | ** (enhanced) |[sometimes assign road segments in wrong way making location
referencing impossible, classification of time aslo suffers from
unreported end times.

>80 % of all relevant events, expert assesment: not all events

P are reported to police, call center is not the main channel of
Event coverage (advanced) o _
communication with road users, some of the events can be

misclassified and therefore not count into coverage criteria.

" e e
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