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reword

ISO (the International Organization for Standardization) is a worldwide federation of national standards
bodies (ISO member bodies). The work of preparing International Standards is normally carried out
through ISO technical committees. Each member body interested in a subject for which a technical
committee has been established has the right to be represented on that committee. International
organizations, governmental and non-governmental, in liaison with ISO, also take part in the work.
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of
electrotechnical standardization.
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5 first edition of ISO 19157-1, tegether with ISO 19157-3, cancels and replaces the first edition

(ISQ 19157:2013), which has%beéen technically revised. It also incorporates the Amendment

[SO[19157:2013/Amd 1:2018.

Theg main changes are asfellows:

— |terminology hag:bheén harmonized;

— |the unique identification of normative components has been added;

— |the definition of the data quality model extension has been added;

— |thédata quality measures have been moved into a new project on a standard data quality measures
register;

— the conformance requirements have been updated;

— the usage of package prefixes for type name has been omitted;

— the ‘usability’ data quality element has been removed from the model;

— anew clause on extending the standard quality model and the quality measures has been added;

— the abstract test suite has been revised;

— requirements for XML schema implementation have been added;

— information on backwards compatibility with superseded edition of this document has been
included.
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Alist of all parts in the ISO 19157 series can be found on the ISO website.

Any feedback or questions on this document should be directed to the user’s national standards body. A
complete listing of these bodies can be found at www.iso.org/members.html.
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Introduction

Geographic data are increasingly being shared, interchanged and used for purposes other than their
producers’ intended ones. Information about the quality of available geographic data is vital to the
process of selecting a dataset in that the value of data are directly related to their quality. A user of
geographic data can have multiple datasets from which to choose. Therefore, it is necessary to compare
the quality of the datasets to determine which best fulfils the requirements of the user.

The purpose of describing the quality of geographic data is to facilitate the comparison and selection
of the dataset best suited to application needs or requirements. Complete descriptions of the quality
of a dataset will encourage the sharing, interchange and use of appropriate datasets. Information on
the|quality of geographic data allows a data producer to evaluate how well a dataset meets'the criteria
set forth in its product specification and assists data users in evaluating a product’s)ability to satisfy
the|requirements for their particular application. For the purpose of this evaluation, cleafly-defined
profedures are used in a consistent manner.

To fpcilitate comparisons, it is essential that the results of the quality are exptéssed in a complarable way
and/that there is a common understanding of the data quality measures that have been used.[These data
quallity measures provide descriptors of the quality of geographic data-through comparisqn with the
uniyerse of discourse. The use of incompatible measures makes data-quality comparisons [impossible
to gerform. This document standardizes the components and structures of data quality mepsures and
defines commonly used data quality measures.

This document recognizes that a data producer and a data user can potentially view data quality
from different perspectives. Conformance quality levels\can be set using the data producef’s product
spefification or a data user’s data quality requirements. If the data user requires more dpta quality
infqrmation than that provided by the data producer; the data user can follow the data producer’s data
quallity evaluation process flow to get the additional information. In this case the data user re(ruirements
areltreated as a product specification for the purpose of using the data producer process flo.

The objective of this document is to proyide a framework for defining the quality of geogrpphic data.
Thi} includes principles for evaluatinguality, a conceptual model for handling quality inf¢rmation, a
strycture and content of data quality,measures, and guidelines for reporting a quality evalyation. The
framework is extensible, with rules for how to add additional data quality measures. It also provides for
conjplex dimensions of data quality.
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INTERNATIONAL STANDARD 1SO 19157-1:2023(E)

Geographic information — Data quality —

Part 1:
General requirements

1 [Scope

Thif document establishes the principles for describing the quality of geographic datayit:
— |defines a well-considered system of components for describing data quality;

— | defines the process for defining additional, domain-specific componentsfordescribing data quality;
— |specifies components and the content structure of data quality meaSures;
— |describes general procedures for evaluating the quality of geogtaphic data;
— |establishes principles for reporting data quality.

Thif document is applicable to data producers providing.quality information to describe and assess
how well a dataset conforms to its product specificationrand to data users attempting to|determine
wheéther or not specific geographic data are of sufficient quality for their particular applicatjon.

Thif document does not attempt to define minimum acceptable levels of quality for geogrpphic data.
Such information is usually present as a requirement in a data product specification, [defined in
accprdance with ISO 19131, for example.

2 |Normative references

The following documents are réferred to in the text in such a way that some or all of thgir content
conktitutes requirements of (this document. For dated references, only the edition cited gpplies. For
undated references, the latést edition of the referenced document (including any amendments) applies.

1S0[19103:2015, Geographic information — Conceptual schema language
[SO[19109:2015, Geographic information — Rules for application schema
[SO[19115-1;2044, Geographic information — Metadata — Part 1: Fundamentals

3 |Terms and definitions

For the purposes of this document, the following terms and definitions apply.
ISO and [EC maintain terminology databases for use in standardization at the following addresses:

— ISO Online browsing platform: available at https://www.iso.org/obp

— IEC Electropedia: available at https://www.electropedia.org/

31
accuracy
closeness of agreement between a test result or measurement result and the true value

Note 1 to entry: In this document, the true value can be a reference value that is accepted as true.
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[SOURCE: ISO 3534-2:2006, 3.3.1, modified — Notes 1, 2 and 3 to entry have been removed. A new Note
1 to entry has been added.]

3.2

conformance

conformity

fulfilment of a requirement

Note 1 to entry: When there is no ambiguity, the modifier “conformance” may be omitted. For example, “test
report” is the same as “conformance test report”.

[SOURCE:

2629341

3.3
conformance quality level
threshold yalue or set of threshold values for data quality results used to determine how well a dataset
meets the ¢riteria set forth in its data product specification or user requirements

3.4
correctness
correspondence with the universe of discourse

3.5
coverage
feature thdt acts as a function to return values from its range for any direct position within its dompin

[SOURCE: [SO/FDIS 19123-1:—,1 3.1.8]

3.6
data prodpict specification
specificatipn of a data product together with additional information that will enable it to be crealted,
supplied td and used by another party

Note 1 to enfry: A data product specification providesa description of the universe of discourse and a specification
for mapping the universe of discourse to a data product. It may be used for production, sales, end-use or ofher
purposes.

Note 2 to enftry: A specification is a docyment stating requirements (see ISO 9000:2015, 3.8.7).
Note 3 to enftry: A data product is adataset or a dataset series that may be supplied (see ISO 19131:2022, 3.8],
[SOURCE: IISO 19131:2022, 3.9y modified — Notes 2 and 3 to entry have been added.]

3.7
data quality
degree to Which a set'of inherent characteristics of data fulfils requirements

[SOURCE: ISO"8000-2:2022, 3.8.1, modified — Note 1 to entry has been removed.]

3.8
data quality measure
variable to which a value is assigned as the result of measurement of a data quality characteristic

[SOURCE: ISO/IEC 25012:2008, 4.5, modified — Note 1 to entry has been removed.]

3.9
data quality unit
combination of a scope and data quality elements

1) Under preparation. Stage at the time of publication: ISO/FDIS 19123-1:2023.
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3.10
dataset
identifiable collection of data

Note 1 to entry: A dataset can be a smaller grouping of data which, though limited by some constraint such as
spatial extent or feature type, is located physically within a larger dataset. Theoretically, a dataset can be as
small as a single feature or feature attribute contained within a larger dataset. A hardcopy map or chart can be
considered a dataset.

[SOURCE: ISO 19115-1:2014, 4.3]

3.13

dat
coll

[SO

3.1
feaf
abs

Not
only

[SO

3.1
feal
cha

Not
attr

[SO
reni

3.14
feat
ind

[SO

3.1
feaf
ope

[SO

3.1¢

aset series
pction of datasets sharing common characteristics

URCE: ISO 19115-1:2014, 4.4]

P
ure
fraction of real world phenomena

e 1 to entry: A feature can occur as a type or an instance. Feature type orfeature instance will b
one is meant.

URCE: ISO 19101-1:2014, 4.1.11]

B
ure attribute
racteristic of a feature

b 1 to entry: A feature attribute has a name, a data type and a value domain associated with
bute for a feature instance also has an attribute'value taken from the value domain.

URCE: 1SO 19101-1:2014, 4.1.12 modified — Examples 1 and 2, and Notes 2 and 3 to entry
oved.]

!
ure instance
vidual of a given feature-type having specified feature attribute values

URCE: ISO 19101-1:2014, 4.1.14]

D
ure operation
ration that'every instance of a feature type may perform

JRCE: SO 19110:2016, 3.7, modified — Example and Note 1 to entry have been removed.

e used when

t. A feature

have been

D

fea

[ure type

class of features having common characteristics

[SOURCE: ISO 19156:2011, 4.7]

3.17
geographic data
data with implicit or explicit reference to a location relative to the Earth

[SOURCE: ISO 19109:2015, 4.13, modified — Note 1 to entry has been removed.]
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3.18
item
anything that can be described and considered separately

Note 1 to entry: An item can be any part of a dataset, such as a feature, feature relationship, feature attribute, or
combination of these.

[SOURCE: ISO 2859-5:2005, 3.4, modified — Example has been removed. Note 1 to entry has been
added.]

3.19
lineage
provenancg, source(s) and production process(es) used in producing a resource

[SOURCE: ISO 19115-1:2014, 4.9]

3.20
metadata
informatioph about a resource

[SOURCE: ISO 19115-1:2014, 4.10]

3.21
metaquality
informatiopn describing the quality of data quality

3.22
quality
degree to which a set of inherent characteristics of an object-fulfils requirements

[SOURCE: SO 9000:2015, 3.6.2, modified — Note 1 and22 to entry have been removed.]

3.23
quality evpluation
systematicexamination of the extent to which\an entity is capable of fulfilling specified requiremerjts

[SOURCE: ISO/IEC/IEEE 24765:2017, 3.3267, modified — Note 1 to entry has been removed.]

3.24
register
set of files pontaining identifiérs-assigned to items with descriptions of the associated items

[SOURCE: SO 19135-1:2015,%4.1.9]

3.25
requirement
need or expectation that is stated, generally implied or obligatory

[SOURCE: II80-9000:2015, 3.6.4, modified — Notes 1-6 to entry have been removed]

3.26

quality evaluation report

quality report

free text document providing fully-detailed information about data quality evaluations, results and
measures used

4 © IS0 2023 - All rights reserved


https://standardsiso.com/api/?name=ebb56e2b92c6c15a7f96a83b1d989b63

ISO 19157-1:2023(E)

3.27

uncertainty

measurement uncertainty

parameter, associated with the result of measurement, that characterizes the dispersion of values that
could reasonably be attributed to the measurand

Note 1 to entry: Uncertainty of measurement comprises, in general, many components. Some of these
components may be evaluated from the statistical distribution of the results of series of measurements and can
be characterized by experimental standard deviations. The other components, which can also be characterized
by standard deviations, are evaluated from assumed probability distributions based on experience or other
information.

[SOPRCE: ISO 19116:2019, 3.28, modified — Note 1 to entry has been removed and replacedivith Note 2
to gntry from ISO 19101-2:2018, 3.40.]

3.2
uniyerse of discourse
viey of the real or hypothetical world that includes everything of interest

[SOPURCE: ISO 19101-1:2014, 4.1.38]

4 |Abbreviated terms and packages

4.1 Abbreviated terms

ADQR aggregated data quality result
AQL acceptance quality limit

GML Geographic Markup Language
UML Unified Modelling Language
XML Extensible Markup Language

4.2| Abbreviated packages

Ablhreviations are used. to)denote the package that contains a class. Those abbreviations prgcede class
names, connected by.a“”. A list of those abbreviations is listed in Table 1. The International §tandard in
whilch the classes.aredocated is indicated in parentheses.

Table 1 — Package abbreviations

CI Citation [ISO 19115-1:2014]

DS Dataset [ISO 19115-1:2014]

GF General Feature [ISO 19109:2015]
LI Lineage [ISO 19115-1:2014]

MD Metadata [ISO 19115-1:2014]

5 Conformance

5.1 General

In this document two conformance classes are defined (see 5.2 and 5.3). The related tests are provided
in the abstract test suitin Annex A.

© IS0 2023 - All rights reserved 5
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Requirements, recommendations and permissions are explicitly marked and assigned a requirement,
recommendation or permission identifier.

The name and contact information of the maintenance agency for this document can be found at www
.iso.org/maintenance_agencies.

5.2 Content of a data quality model

Table 2 describes the conformance class for the content of a data quality definition.

Ta‘ulc 2 - CUlltCllt LUllfUl IIdIICT L}dbb
Conformance class https://standards.isotc211.0rg/19157/-1/1 /conf/content
Standardizption target type Instance of a data quality definition, regardless of data
encoding.
Dependencly https://standards.isotc211.0rg/1910372/1/ (Concepfual

schema language)

https://standards.isotc211.0rgy19109/-/2/ (Rules|for
application schema)

https://standards.isotc211.org/19115/-1/1/ (Metadata
- Part 1: Fundamentdls)

Requiremepts class https://standards:isotc211.org/19157/-1/1/req/confent

(see Clause 6)
Tests All tests inClause A.1.

5.3 XMI encoding of a data quality model

Table 3 dedcribes the conformance class for the XML representation of a data quality model.

Table 3 — XML-enc¢oding conformance class

Conformance class https://standards.isotc211.org/19157/-1/1/conf/xml

Standardizption target type XML document representing a data quality model.

Dependencly https://standards.isotc211.0org/19157/-1/1/conf/con{ent

Requiremehts class https://standards.isotc211.org/19157/-1/1/req/xnjl
(see Clause 12)

Tests All tests in Clause A.2.

6 General requirements for geographic information quality

6.1 General

Clauses 8 to 11 describe the components of data quality based on the conceptual Unified Modelling
Language (UML) model defined in this document, which is part of the ISO/TC 211 harmonized model.
Furthermore, additional descriptions, requirements and recommendations are included. A dictionary
of elements in the UML model is provided in Annex C.

The requirements, recommendations and permissions defined in this document are summarized in
Tables 4, 5 and 6.

6.2 Data quality — general requirements, recommendations and permissions

Table 4 lists the requirements defined in this document.

6 © IS0 2023 - All rights reserved
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Table 4 — List of requirements

Requirement class |https://standards.isotc211.org/19157/-1/1/req/content
Standardization target|Instance of a data quality definition regardless of data encoding.
type
Dependency https://standards.isotc211.0rg/19103/-/1/ (Conceptual schema lan-
guage)
Dependency https://standards.isotc211.0rg/19109/-/2/ (Rules for application schema)
Dependency https://standards.isotc211.org/19115/-1/1/ (Metadata — Part 1: Funda-
mentals)
Requirement 1 https://standards.isotc211.org/19157/-1/1/req/content/dataQuali
Requirement 2 https://standards.isotc211.org/19157/-1/1/req/content/additi ) yal
ityElement ae
Requirement 3 https://standards.isotc211.org/19157/-1/1/req/content uaht Meashre
Requirement 4 https://standards.isotc211.org/19157/-1/1/req/contefit/additionalQual
ityMeasure A
Requirement 5 https://standards.isotc211.0org/19157/-1/1/req /Cq\m?ng/dataOualitvMeta Hata
Requirement 6 httDs://standards.isoth11.0r2/19157/-1/1\{@;/content/qualitVEv hlua
tionReport A
Requirement 7 https:ZZStandards.isotCZ11.orgz19157[&[ 1v1reg /content/aggregatedRgsult
Requirement 8 https://standards.isotc211.org/19 “1/1/req/xml
In dddition to the requirements class in Table 4, a rec endations class is defined in Taple 5 and a
permission class is defined in Table 6. These recomniendations and permissions, when implemented,
can| contribute to improved content of a data quality definition. However, recommendptions and
permissions are optional and do not have an im on the results of the conformance testirg; thus the
recpmmendation class in Table 5 and the permission class defined in Table 6 are not relatdd to any of

the

conformance classes

defined in Clause @

Ta%@— List of recommendations
)

Req

ommendation class

https:é@téndards.isotCZ 11.0rg/19157/-1/1/req/optionalContent

Stahdardization target type Ins_t(ﬁ}?of a data quality definition regardless of data encoding.
Dependency htkpd://standards.isotc211.0rg/19157/-1/1/req/content
Redommendation 1 Yhttps://standards.isotc211.0rg/19157/-1/1/rec/optionalContent/dateTinhe

o Qﬁation 5
A

Redommendation ZAC_)\ https://standards.isotc211.org/19157/-1/1/rec/optionalContent/identifipr

Recommendatio@) htt s://standards.isotc211.org/19157/-1/1/rec/optionalContent/add|tionalQual
PR ityMeasure

Redomme ion 4 https://standards.isotc211.org/19157/-1/1/rec/optionalContent/descripkion

Req https://standards.isotc211.org/19157/-1/1/rec/optionalContent/qualityEvaluat

ionProcess

Recommendation 6

https://standards.isotcZ11.org/19157//-1/1/rec/optionalContent/evaluation

ethodType

Recommendation 7

https://standards.isotc211.org/19157/-1/1/rec/optionalContent/reportReference

Recommendation 8

https://standards.isotc211.org/19157/-1/1/rec/optionalContent/a

regatedResult

Recommendation 9

https://standards.isotc211.or

19157/-1/1/rec/optionalContent/sameQualityElement

Recommendation 10

https://standards.isotc211.0rg/19157/-1/1/rec/optionalContent/differentQualityElement

Recommendation 11

https://standards.isotc211.0rg/19157/-1/1/rec/optionalContent/qualityEvalu

ationReport

Recommendation 12

https://standards.isotc211.0rg/19157/-1/1/rec/optionalContent/derivedResultMetadata

Recommendation 13

https://standards.isotc211.org/19157/-1/1/rec/optionalContent/hierarchy

Table 6 lists the permissions defined in this document.
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Table 6 — List of permissions

https://standards.isotc211.org/19157/-1/1/req/permittedContent

Instance of a data quality definition regardless of data encoding.

Permission class

Standardization target
type
Dependency

https://standards.isotc211.org/19157/-1/1/req/content

https://standards.isotc211.org/19157/-1/1/per/permittedContent/additionalQual
ityElement
https://standards.isotc211.org/19157/-1/1/per/permittedContent/conformanceResult

Permission 1

Permission 2

Permission3 https://standardsisotc?211 ore/19157/-1/1 /ner/nermittedContent/sourceReferenc

7 Overyiew of data quality

Working wlith data quality includes the following points.

— Understanding the concepts of data quality related to geographic data. Annex B providgs a
description of data quality concepts used to establish the components for describing the qualitly of
geogrgphic data.

— Defining data quality conformance levels in data product specifications or based on user
requirgments. Establishment of data product specifications is desctibed in ISO 19131.

— Specifying quality aspects in application schemas.

Evaluating data quality and metaquality.

Reporting data quality and metaquality.

NOTE1 The development of application schemas is deseribed in ISO 19109.

hset

A data qua
sharing co1

Data qualif

ity evaluation can be applied to a dataset’series, a dataset or a subset of data within a dat
mmon characteristics so that its quality can be evaluated.

y elements and their descriptors-are used to describe how well a dataset meets the crit

bria

set forth ‘E its data product specification or user requirements and provide quantitative quglity
informatiop.
Requirement 1: |https://standards.isotc211.org/19157/-1/1/req/content/dataQuality
Data quality shall be described in conformance with the components of data quality
and ddta quality measures as defined by the UML figures in Clauses 8 and 9 of this
document.
When datd quality-infformation describes data that have been created without a detailed data product
specificatipn or with a data product specification that lacks quantitative measures and descriptors, data

quality maybe ‘evaluated in a non-quantitative subjective way with a descriptive result (see 8.54.4)

used to re

Some quality-related information is provided by purpose, usage and lineage. This information is
reported as metadata in conformance with ISO 19115-1.

NOTE 2  'Purpose’ describes the rationale for creating a dataset and contains information about its intended
use, which can potentially be not the same as the actual use of the dataset. 'Usage' describes the application(s)
for which a dataset has been used, either by the data producer or by other data users. 'Lineage' describes the
history of a dataset and recounts the life cycle of a dataset from collection and acquisition through compilation
and derivation to its current form. This general, non-quantitative information is illustrative for users and can
help in assessing the quality of a dataset, especially in cases where it is used for a particular application that
differs from the intended application (see also 10.2.3).
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This document recognizes that data quality elements may have associated quality which is termed
metaquality. Metaquality describes the quality of the data quality results in terms of defined
characteristics.

NOTE 3

The concept of metaquality is described in 8.3.7 and the descriptors of metaquality are defined in

Figure 1 provides an overview of data quality information.

concerns geographic Quality evaluation report

data defined by IF -— =
Data quality scope Data quali ISreported In
qualityscope | - ___ ___ __ quality |15 reportedh i
|
|
| | Lo—>> Metadata 1S0[19115-1
| .
| subdivides into : is expressed by
V Vv
Result scope Data quality element
|
|
| is described by
r—-——>"~>>"~>"—"777— I R L——- T°-ANV  ~~~———77 1
| | | |
| | | |
Vv Vv Vv Vv
Data quality measure Data quality evaluation Data'quality result Metaquality

T

|

: defined in
V
Data quality measure
register

Figure 1 — Conceptual model of quality for geographic data

8 [Components of data quality

8.1] Overview of the components

TheTomponents of data quality are described 1M Clause 8. FIgure 2 presents am overview of the
components and the connections between them. See the data dictionary defined in Annex C for more
details about components and their attributes.
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CoverageResult
IndirectEvaluation
ConformanceResult
Fulllnspection
Quantitati 1
SampleBasedInspection
Descripti 1
—D DataEvaluation AggregationDerivation
MeasureReference EvaluationMethod QualityResult
+measure 1 +evaluationMethod 1.*  +result 1.*
! ! — QualityEvaluationReporxtIhformation|
0 *
Metaquality - +qualityEvaluationReport 0.1
_D +relatedQualityElement] QualityElement
+elementReport
+derivedElement 0.* +report
< )
1.* DataQuality
Representativity
H ity
—> Completeness LogicalConsistency <F—— PositionalAccuracy <+
L. ConceptualConsistency Absol itionalA acy
Commission
o D i i y RelativePositionalAccuracy
Omission
Foxmt{Onsistency GriddedDataPositionalAccuracy
TopologicalC: y
ThematicQuality 4—
TemporalQuality 4—
ThematicClassificationCorrectness
AccuracyOfATimeMeasurement
NonQuantitativéAttributeCorrectness
TemporalValidity
QuantitativeAttributeAccuracy
TemporalConsi y

Figure 2 — Overview of the components of data quality

8.2 Data quality unit

When describing the quality of geographic data, different quality elements and different subsets of the
data may be considered. In order to describe these, data quality units are used. A data quality unitis the
combination of a scope and data quality elements; see Figure 3 and Table C.1.
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DataQuality +report QualityElement
+ scope: MD_Scope H
1.*

Figure 3 — Data quality unit

The scope of the data quality unit(s) specifies the extent, spatial and/or temporal, and/or common
characteristic(s) that identify the data on which data quality is to be established and evaluated.

Singe scopes are often different for individual data quality elements, one data quality repory (metadata
or duality evaluation report) may encompass several data quality units. These different scopes may be,
for xample, spatially separate, overlapping or even sharing the same extents.
NOTE If a dataset is a result of integration of datasets of various scopes, data quality values of weights of
quality elements, such a new dataset needs to establish its new data quality unit, ice, define its own Hata quality
scope and specify quality elements of interest.
The following are examples of what defines a data quality scope (see alsoMD_Scope in ISO 1p115-1):
a) |adataset series;
b) |a dataset;
c) |asubset of data defined by one or more of the following characteristics:
1) types of items (sets of feature types, featuré attributes, feature operations or rejationships
among features),
2) specificitems (sets of feature instaneés, attribute values or instances of feature relgtionships),
3) geographic extent,
4) temporal extent (the time ffame of reference and accuracy of the time frame);
d) |acoverage.
8.3| Data quality elemernits
8.3]1 General
A data qualityselement is a component describing a certain aspect of the quality of geographic data. In
thid document,' these have been organized into groups of quality elements, with each group defined
in §4.3.2 t6-8:3.7. The relationship among various aspects of quality and their correspondfng quality
elethents'are illustrated in Figure 4, where groups of elements are represented by abstract ¢lasses and
elerpents are represented by their subclasses.
NOTE Depending on the tool used and/or organizational preferences, implementations of the data quality

conceptual model presented in Figure 4 vary. Advising on best implementation practice is out of the scope of this
document.

©IS
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+relatedQualityElement

C fid e
+derivedElement 0..* QualityElement .
/( 1
< quality < Repr¢ ativity
)y Homagenccy
—> Completeness LogicalConsistency <+ PositionalAccuracy <
Commission ConceptualConsistency AbsolutePositionalAccuracy
Omissi DomainConsistency RelativePositionalAccuracy
FormatConsistency GriddedDataPositionalAccuracy
TopologicalConsistency
ThematicQuality <— TemporalQuality <—
hematicClassificationCorrectness AccuracyOfATimeM ement

N¢nQuantitativeAttributeCorrectness

TemporalValidity

QuantitativeAttributeAccuracy

TémporalConsistency

Figure 4 — Overview of the data quality elements

Permissiop 1:  |https://standards.isdtc211.org/19157/-1/1/per/permittedContent/additionalQual
ityElement
If quality elements’defined in this document are not sufficient for expressing the quajity

of the dataset,.new elements can be defined and used according to the requirements
specifiedin.8.4.

8.3.2 Completeness

Completengss is defined as a degree to which a dataset (or dataset series) representing a feature (or
features) Has valties for all expected attributes and related entity instances at the time at which|the
dataset hap been created (ISO 8000-2; ISO/IEC 25012). As such, completeness refers to the presgnce
and/or abserce of features, theirattributes amd Tetationships—tmthisdocument, two etenrents{and
their associated measures) define completeness:

— commission: excess data present in a dataset;

— omission: data absent from a dataset.

8.3.3 Logical consistency

Logical consistency is defined as the degree of adherence to logical rules of data structure, attribution
and relationships (data structure can be conceptual, logical or physical). If these logical rules are
documented elsewhere (for example, in a data product specification) then the source should be
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referenced (for example, in the data quality evaluation). This document specifies logical consistency
with data quality elements (and their associated measures):

conceptual consistency: adherence to rules of the conceptual schema;

domain consistency: adherence of values to the value domains;

format consistency: degree to which data are stored in accordance with the physical structure of

the dataset;

topological consistency: correctness of the explicitly encoded topological characteristics of a

8.3

Pos
rep
ast
doc

dot 'S
TactascttT

4  Positional accuracy

tional accuracy relates to measurement accuracy (ISO/IEC Guide 98-3; ISO/IEC Guide

Fue within a spatial reference system. Depending on the scope and type afithe reference s
Lument specifies the following three data quality elements for expressing-positional accu

absolute or external accuracy: closeness of reported coordinate valules to values accepte
a standard coordinate reference system;

relative or internal accuracy: closeness of the relative poSitions of features in a related

99) and it

resents a closeness of agreement between a measured position of features‘and a positign accepted

ystem, this
facy:

1 as true in

dataset to

their respective relative positions accepted as true in a local coordinate reference systein;
— |gridded data positional accuracy: closeness of gridded'data spatial position values to valug¢s accepted
as true.
Posjtional accuracy is an estimate of the uncertainty of measurement results (ISO 19116) and should
therefore be expressed with measures of uncertainty.
8.3]5 Temporal quality
Temporal quality is defined as the\quality of the temporal attributes and temporal relatjonships of

feat
mes

ures. Temporal quality can be.described by the following data quality elements (and their
jsures):

accuracy of a time measurement: closeness of reported time measurements to values g
true;

temporal consisténcy: correctness of the order of events.

temporalvalidity: validity of data with respect to time.

associated

ccepted as

NOTE 1 . Timeliness, currentness (ISO/IEC 25012), up-to-dateness and actuality are used as syjnonyms for
temporal validity.
NOTEZ  Temporal validity 1s dilferent Irom domain consistency of temporal values. For example, a value of

'33 March 2020' representing a date indicates a domain inconsistency. An example of temporal invalidity is a
dataset that contains objects that did not exist in the timestamp associated with their record.

8.3.

6 Thematic quality

Thematic quality is defined as the accuracy of quantitative attributes and the correctness of non-
quantitative attributes and of the classifications of features and their relationships. This document
specifies thematic quality with three data quality elements (and their associated measures):

— classification correctness: comparison of the classes assigned to features or their attributes to a
universe of discourse (e.g. ground truth or reference data);
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— non-quantitative attribute correctness: measure of whether a non-quantitative attribute is correct
or incorrect;

— quantitative attribute accuracy: closeness of the value of a quantitative attribute to a value accepted
as or known to be true.

8.3.7 Metaquality elements

Metaquality elements are a set of quantitative and qualitative statements about a quality evaluation and

its result. The knowledge about the quality and the suitability of the evaluation method, the measure
applied, and the given result may he of the same importance as the result itself

See D.5.3 for an example of metaquality evaluation.
Metaqualitly should be described using the following elements.
— Confidence: trustworthiness of a data quality result.

NOTE1 Quantitative figures for confidence can be obtained by statistical parameters such as standard
deviatipn or a confidence interval on a given confidence level.

EXAMHLE Confidence originates primarily from the method used andkits reliability, as well as, to a
lesser gxtent, from the concerned population.

— Repregentativity: degree to which the sample used has producedaresult which is representative of
the data within the data quality scope.

NOTEZ A statistical method based on sampling could be considered as reliable as a global method when
all the geographic zones and concerned time periods are covered and the population is sufficiently large. It
is not opnly the size of the sample which is crucial but also.how well it represents the actual state of the data.
See alsp 10.2.2 and Annex E.

— Homogeneity: expected or tested uniformity.ofthe results obtained for a data quality evaluatign.

NOTE3 Homogeneity consists of comparingthe evaluation results of several segments of a global datgset.
This comparison can be expressed using foot mean square errors for example (as in E.5.3). In the case|of a
genera] process, homogeneity cannot he evaluated because the result is global.

NOTE4  These tests are often conducted when data has been captured by different operators, depenfling
on the acquisition zone or the acquisition date.

8.4 Extending the dataquality information model

EXAMPLE Data producers can wish to provide means for their users to record feedback on a dataset.
example, anlinformation model for such feedback (i.e. new quality elements) can be defined with elements
Reference [36].

Requirement 2: |https://standards.isotc211.org/19157/-1/1/req/content/additionalQualityElement

A new quality element shall be defined as a specialization of QualityElement, (see 8.3)
in conformance with the rules for metadata extensions (ISO 19115-1:2014, Annex C)
and rules for domain profiles of standard schemas (ISO 19109:2015, 8.3).

NOTE If applicable, elements defined in other International Standards (e.g. ISO/
IEC 25000) can be used for extending the set of quality components as defined in
Clause 8.
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8.5 Descriptors of data quality elements

8.5.1 General

A data quality element is described by a reference to a quality measure, an evaluation method, quality
result and a metaquality element. These are shown in Figure 5, and are described in 8.5.2 to 8.5.5.

QualityElement

L/ O AN

+measure +evaluationMethod +result
1 1.* 1.*
MeasureReference EvaluationMethod QualityResult

Figure 5 — Data quality element descriptors

8.5]2 Measure reference

Dath quality elements refer to measures by means of a measure reference (see Figure 6), pjoviding an
identifier of a measure fully described elsewhere.

NOTE The full description can be found within ameasure register or catalogue, which can fofm part of a
datg product specification or a quality evaluation report.
QualityElement
<> From SO 19115-1
«DataType»
MD_Identifier
+ authority: CI_Citation [0..1]
+ code: CharacterString
+ codeSpace: CharacterString [0.|1]
+ version: CharacterString [0..1]
+ description: CharacterString [0].1]
+measure 1
MeasureReference
+ measureldentification: MD_Identifier [0..1]
+ nameOfMeasure: CharacterString [0..*]
+ measureDescription: CharacterString [0..1]
constraints
{(count(measureldentification) > 0) OR (count (nameOfMeasure) AND count (measureDescription)>0)}

Figure 6 — Data quality measure reference

Data quality measures are further described in Clause 9 of this document.

EXAMPLE The percentage of the values of an attribute which are correct.
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This document recognizes that the quality of a dataset is measured using a variety of methods. A single
data quality measure can be insufficient for fully evaluating the quality of the data specified by a data
quality scope and providing a measure of quality for all possible utilizations of a dataset. A combination
of data quality measures can give useful information. Multiple data quality measures may be reported
for the data specified by a data quality scope. The data quality report should then include one instance
of QualityElement for each measure applied.

8.5.3 Evaluation method

A data quality evaluatlon method descrlbes those procedures and methods Wthh are applled to the
geographig-eats : seq for
the variou§ data quahty elements

A data quallity evaluation method is used for describing, or for referencing documentation.describjing,
the methodlology used to apply a data quality measure to the data specified by a data quality scope.

NOTE Data quality evaluation is further described in Clause 10.
EXAMPLE Examples of documentation are data product specifications (e.g. ISO 19131); published articlg¢s or
accepted inglustry standards.
Recommendation 1: |https://standards.isotc211.org/19157/-1/1/rec/optionalContent/dateTime
One date or range of dates (conforming to ISO 19108) should be included for each
evaluation. If the evaluation was carried out on'non-consecutive dates, each single
date should be included.
QualityElement
+evaluationMethod 1.%
EvaluationM ethod «CodeList»
+| name: CharacterString.[0..1] EvaluationM ethodTy peCode
+ evaluationMethodPescription: CharacterString [0..1] + directinternal
+| evaluationMethodType: EvaluationMethodTypeCode [0..1] + directExternal
+ evaluatioriProcedure: CI_Citation [0..1] + indirect
+| dateTimesDateTime [0..*]
+| refereneeDoc: CI_Citation [0..*]
+| deductiveSource: CharacterString [0..1]

Figure 7 — Data quality evaluation method

8.5.4 Quality result

8.5.4.1 General

A data quality result is provided for each data quality element. This can be a quantitative result, a
conformance result, a descriptive result or a coverage result; see also Figure 8.

NOTE Different types of results can be provided for the same data quality element.
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QualityElement

+result \|/ 1.+

QualityResult

+ dateTime: DateTime [0..1]
+ resultScope: MD_Scope [0..1]

constraints
{resultScope shall be a subset of DataQuality.scope}

JAY
QuantitativeResult ConformanceResult DescriptiveResult CoverageResult
+ | value: Record [1.*] + pass: Boolean + statement: CharacterString + spatialRepresentationType: MD SpatialRepresentationTyppCode
+ | valueUnit: UnitOfMeasure [0..1] + specification: CI_Citation T
+ | valueRecordType: RecordType [0..1] +  explanation: CharacterString [0..1] Nfsyinits
{"resultContent" + "resultFormat! >0}
constraints
{iffjvalue is a number, valueUnit > 1}

Y

Froni1S0 19115-1 |

+resultSpatialRepresentation 1 +resultContent 0.* +resultFormat 0.1

«Abstract» MD_RangeDimension MD_Forfnat
MD_SpatialRepresentation

Figure 8 — Dataquality result

Quglity frequently differs between various\parts of the dataset for which quality is|evaluated.
Therefore, several evaluations may be applied for the same data quality element to morg fully and
in more detail describe quantitative data” quality. To avoid repeating the measure and |evaluation
profedure descriptions in several instances of data quality element (QualityElement), sevdral results
with individual result scopes can be.sed.

EXAMPLE A dataset containS:features of identical type but whose positions have been estahlished with
various methods yielding different positional accuracies. The same quality evaluation method and the same
megsure are, however, applied for the whole dataset, and provide different results depending pn the data
acquiisition method. In this\case, it can be desirable to have several results with individual result scofjes (the area
covg¢red by each data acquisition method) and one data quality scope (the dataset).

8.5[4.2 Quantitative result

A gpantitative result may be a single value or multiple values, depending on the values of attributes
valyeTypeand valueStructure defined in the description of the measure applied.

The attribute valueRecordType is used to describe how the valueType and valueStructure deflined in the

measure are implemented to provide the value of the quantitative result.

NOTE The attribute valueRecordType is of type RecordType, which is a generic data type defined in
ISO 19103. Its value changes depending on which implementation solution is used for providing the quantitative
result. An example of Extensible Markup Language (XML) implementation for recordType is provided in
ISO/TS 19139-1.

EXAMPLE1 Using an XML implementation: simple example: value = 5, valueRecordType = gco:Integer,
valueUnit = “metre.”
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EXAMPLE 2 Within the description of the measure, the valueType is an integer, the valueStructure is an n x n
(square) matrix. The value attribute of the quantitative result provides the result matrix itself, within a numeric
encoding using a particular XML type called MatrixType. The attribute valueRecordType provides the description
of the type MatrixType in XML. If another encoding is used, the attribute valueRecordType will change to provide
the description of the type Matrix in the other encoding, and the implementation of the attribute value will
change accordingly, but the value itself will not change.

EXAMPLE 3  Measure “Rate of excess items” is used to evaluate the number of excess items in the dataset in
relation to the number of items that are expected to be present. The quantitative result value is of value type
Real. The value unit is used in this case to show that the value is a percentage; the value has been multiplied by
100. In this example the value unit is “%".

8.5.4.3 (onformance result

A conformgnce result is the outcome of comparing the value or set of values obtained from applyihg a
measure tqg the data specified by a data quality scope with a specified conformance quality level (e.g. as
recorded ip an ISO 19131-conformant data product specification).

When a cohformance quality level is defined, the obtained result is compared with’this to evaluate if
the quality| of the data meets the specified level of quality.

A conformpnce result may be provided for each measure. The conformance quality level is typidally
specified In suitable reference documentation such as the data preduct specification (e.g.| an
ISO 19131jconformant data product specification) or a user-defined‘requirements specificatiof. If
conforman|ce is evaluated, a reference to the relevant reference documentation shall be made and|the
conformanice quality level used shall be specified.

The confofmance result is not to be used for specifying the conformance quality level in| an
ISO 19131-conformant data product specification.

Recommendation 2: |https://standards.isotc211.org){19157/-1/1/rec/optionalContent/identifier
An identifier should be provided for the specification attribute of ConformanceRedult.

NOTE specification isoftype CI_Citation, in which, as defined by ISO 19115-1, the
identifier is optional.

Permissioh 2: https://standards.isotc211.0rg/19157/-1/1/per/permittedContent/conformanceResult

[f an evaluation has been performed against conformance levels originating frjom
differént sources, more than one data quality ConformanceResult may be provigled
for the same measure.

8.5.4.4 Descriptive result

In some cpases\(e.g. with thematic and geoscientific observations), it is not possible to produge a
quantitative result for a data r}n:\]ify element A cllhjprfivp evaluation of an element can then be

expressed with a textual statement as a data quality descriptive result.

EXAMPLE The relative positional accuracy is higher between a geological feature and a nearby feature from
a base map (roads, rivers, lakes etc.) than the absolute positional accuracy on the geological feature itself.

This descriptive result can also be used to provide a short synthetic description of the result of the data
quality evaluation, to accompany the complete quantitative result or replace it, if no quantitative value
can be provided.

8.5.4.5 Coverage result

A data quality result can be provided as information in a coverage. A UML model for a coverage result is
provided in Figure 8.
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8.5.5 Descriptors of a metaquality element

A metaquality element is described by the same descriptors as for the quality element: measure,
evaluation method and result (see Figure 9).

NOTE The related quality element is the element on which the metaquality element applies.

See E.5.3 for an example of metaquality evaluation.

MeasureReference EvaluationMethod QualityResult

1 +measure 1.* +evaluationMethod 1% +fasult

Q

QualityElement

+relatedQualityElement %

Metaquality

Figure 9 — Metaquality descriptors

9 [Data quality measures

9.1 General

To fpcilitate dataset comparisons;evaluations and data quality reports (metadata or a quality|evaluation
repprt) have to be expressed inja comparable way, and it is necessary to have a common understanding
of the data quality measures that have been used.

Requirement 3: https://standards.isotc211.org/19157/-1/1/req/content/qualityMeagure

When possible, measures defined in a quality measures register for geographic
information shall be used in data quality evaluations and to represent the result
of the quality evaluation in quality evaluation reports and metadata.

NOTE 1 If no measure as defined in a quality measures register for geo-
graphic information is applicable, additional, user-defined measures cpn be used
(see 9.3).

NOTE 2 Elements defined in other International Standards (e.g. ISO/IEC

25000) can be used for extending the quality model, if applicable.

9.2 Standardized data quality measures

9.2.1 General

The structure of standard data quality measures is illustrated in Figure 10.
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SourceReference

+ citation: CI_Citation

constraints
{sourceReference shall be provided if external source exists}

Each data

20

measujre identifier (9.2.2);

name (9.2.3);
alias (9.2.4);
element name (9.255);

basic measure\(9:2.6);

definition(9:2.7);

Figure 10 — Data quality measures

uality measure is described by the following components:

description (9.2.8);
parameter (9.2.9);

value type (9.2.10);

value structure (9.2.11);
source reference (9.2.12);

example (9.2.13).
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+sourceReference 0.*
Registeritem
BasicMeasure
1* + name: CharacterString
- + definition: CharacterString
RegisterItem + example: MeasureDescription [0..1]
QualityMeasure +basicMeasure | valueType: TypeName
+ measureldfntifier: MD_Identifier B TOTTStrOTTt
+ name: ChafacterString 1. 0.1 | {valueType shall be one of the data types de¢fine
+ alias: ChargcterString [0.*] in 150 19103}
+ elementNajne: TypeName [1..¥]
+ definition: CharacterString
+ descriptior]: MeasureDescription [1.*] ——
+ valueType]TypeName egisterlfem
+ valueStrucfure: ValueStructure [0..1] MeasureParameter
+ example: MeasureDescription [0..*] v ameter |+ name: CharacterSiving
constraints P + definition: CharacterString
{description shall be provided if the definition is not sufficient to understand the measure} 1% oF |+ description: MeasureDescription [0..1]
{elementName]|shall be the TypeName of a data quality element} + valueTypé; TypeName
{parameter shdll be provided if required} + valdeStructure: ValueStructure [0..1]
{valueType shdll be one of the data types defined in ISO 19103} eraint
{valueStructurg shall be provided if the result includes more than one value} constraints ) .
{valueType shall be one of the data types definedl in
15019103}
«CodeListi «dataType» «dataType» «CodeList»
ValueStructpire MeasureDescription FormulaType FormulaLanguage
+ bag + textDescription: CharacterString + key: CharacterString + MathJSON
+  set + extendedDescription: MD_BrowseGraphic [0..1] + language: FormulaLanguage + MathML
+ sequence + formula: FormulaType [0..*] + languageVersion: CharacterString + OpenMath
+ table + mathematicalFormula: CharacterString
+ matrix
+ coverage
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Multiple measures can be defined for each data quality element. The choice of which one to use will
depend on the type of the data and its intended purpose. A list of standardized data quality measures is
given in a data quality measure register defined in conformance with ISO 19135-1.

9.2.2 Measure identifier

The identifier is a value uniquely identifying a measure within a namespace.

NOTE This identifier enables references to the data quality measure within the data quality elements (see
8.5.2).
9.213 Name

Thg name is the name of the measure.

NOTE If the measure already has a commonly used name, this name is be used. If no name exjsts, a name
thatireflects the nature of the measure is chosen.

9.2l4 Alias

Thealias is another recognized name for the same data quality measure. It may be a different fommonly-
usef name, or an abbreviation, or a short name. More than one alias’may be provided.

9.2]5 Element name

The element name is the name of the data quality element(see 8.3 and 8.4) to which a measyire applies.
Morte than one element name may be provided.

9.2]6 Basic measure
Basjic measures are defined by their name;definition, example and valueType (see Figure 10).

The basic measures should also be used-for creating new measures if applicable. For examplg, to report
unclosed surface patches or other application-dependent measures.

Re¢tommendation 3: |https://standards.isotc211.0org/19157/-1/1/rec/optionalContent/addikionalQual
ityMeasure

Whenever possible, a BasicMeasure should be used as the basis for defihing a new
quality measure.

NOTE A variety of measures are based on counting of erroneous itgms. There
are also several measures dealing with the uncertainty of numericall values. In
order to avoid repetition, the most common methods of constructing coyint-related
measures, as well as general statistical measures, for one- and two—d;tnensional
random variables are defined in terms of basic measures.

9.2.7 Definition

The definition is a representation of a concept by a descriptive statement which serves to differentiate
it from related concepts (ISO 19104).

NOTE If the measure is derived from a basic measure, the definition is based on the basic measure definition
and specialized for this measure.

9.2.8 Description

The measure description is the description of the measure including methods of calculation, with all
formulae and/or illustrations needed to establish the result of applying the measure.
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If the measure uses the concept of errors, it should be stated how an item is classified as incorrect. This
is the case when the quality can only be reported as correct or incorrect.

Recommendation 4:

https://standards.isotc211.org/19157/-1/1/rec/optionalContent/descripti

on

If a measure uses the concept of errors for reporting correct or incorr
items, description should contain an explanation of when an item is classif
as incorrect.

ect
ied

9.2.9 Parameter
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9.2.10 Va

The value {
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le may be provided.

-defined data quality measures

hature of quality and geographic data, the list of standardized data quality measures car
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basure shall be defined using the structure given in Clause 9. Additional examples of ¢
hsures can be found'in ISO 19160-3:2020, Annex C.
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Requirem

ent 4: | https¢//standards.isotc211.0org/19157/-1/1/req/content/additionalQualityMeasy
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Awnew quality measure shall be defined as a specialization of QualityMeasure, or on
its subtypes (see Clause 9) according to the rules for metadata extensions (ISO 191
1:2014, Annex C) and rules for domain profiles of standard schemas (1SO 19109:20
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vided for the measure.
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If a measure uses an auxiliary variable, a reference MeasureParameter shall be pro-
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10 Data quality evaluation
10.1 The process for evaluating data quality

10.1.1 Introduction

Quality evaluation processes are used in different phases of a product life cycle, having different
objectives in each phase. The phases of the life cycle considered here are specification, production,
delivery, use and update.

Thed process for evaluating data quality is a sequence of steps to produce a data quality result.

10.1.2 The process flow

The quality evaluation process is a sequence of steps followed to produce a quality evaluafion result.
Figuire 11 illustrates a possible workflow for evaluating data quality; see also Ahhex D for a glescription
of the concepts for evaluating and reporting data quality.

Re¢ommendation 5: |https://standards.isotc211.org/19157/-1/1/rec/éontent/qualityEvaluatjonProcess

When evaluated geographic dataset is heteriegeneous and quality i§ specified
for its individual parts, separate evaluation should be carried out forfindividual
parts of the dataset.

Start evaluation process

[ Step 1 Specify data quality unit(s). j< Pmduarzzeif;i;f: oruser
——— === ui

/

[ |
I I
I I
I L
I I
) |
| v |
I I
I I
I I
I I
I I
I I
I I
I I
I I
\ /

)

Step 2 Specify data quality measuresj

Step 3 Specify data quality evaluation
procedures.

\
I
Data | g ] |
tep 4 Determine the output of the data L |
quality evaluation. . I TN T T T
~
I
|
|

1

' Compare with acceptance quality

\ ) limit as specified in product
specification or user requirements.

If data quality is evaluated, the input data
is the actual data.

If Metaquality is evaluated, the input
data is the result from a data quality
evaluation.

Evaluation finished
Figure 11 — Evaluating data quality
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10.1.3 Pr

ocess steps

Table 7 specifies the process steps involved in quality evaluation as illustrated in Figure 11.

Table 7 — Process steps

Process Action Description
step

1 Specify data quality A data quality unit is composed of a scope and quality element(s); see 8.2.
unit(s) All data quality elements relevant to the data for which quality is to be

described should be used

NOTE The data quality elements to be tested are described in8.3’aAnd
Annex D provides guidelines for the use of quality elements. As.déscriped
in 8.4, additional elements can be defined and used in quality-evaluation.

2 Specify data quality A measure should be specified for each data quality elemerit/If no measure
neasures can be identified, a descriptive result may be provided.

3 Specify data quality eval- |A data quality evaluation procedure consists of @pplying one or mjore
llation procedures evaluation methods. Including:

— standardized assessment method including conformance levels;
— sampling strategy.

4 Determine the output of |A result is the output of applying the evaluation. A conformance to data
fhe data quality evalua-  |product specification or user requifements is part of the quality evaluagion
fion output. The output is presented:as metadata (e.g. in MD_Usage definefl in

ISO 19115-1) and a quality evaludation report.
Evaluation|of metaquality may be performed after obtaining the output of the quality evaluation. [The
workflow flescribed above is also a possible workflow-for evaluating metaquality, with the following
process steps: specify the metaquality element andthe quality evaluation for which metaqudlity
is evaluatgd, then specify a measure and an evaluation method and determine the output of|the
metaqualitly evaluation.
10.2 Datq quality evaluation methods
10.2.1 Cl3gssification of data quality)evaluation methods
A data qudlity evaluation prodedure comprises one or more data quality evaluation methods. [Data
quality evdluation methods.caw’be divided into two main classes: direct and indirect. Direct evaluation
methods determine data-quality through the comparison of the data with internal and/or extefnal
reference information.dndirect evaluation methods infer or estimate data quality using informatiof on
the data such as lineage:
Recommendation6: |https://standards.isotc211.org/19157/-1/1/rec/optionalContept/
evaluationMethodType
DiTect evaluation methods (directinternal or directExternal ) should be used in
preference to indirect evaluations.

The direct evaluation methods are further sub-classified by the source of the information needed to
perform the evaluation, i.e. internal or external. Figure 12 shows the classes used for describing the

evaluation

NOTE

24

methods.

Lineage is described in ISO 19115-1.
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EvaluationMethod «CodeList»
EvaluationMethodTypeCode

name: CharacterString [0..1]

evaluationMethodDescription: CharacterString [0..1] + directInternal
evaluationMethodType: EvaluationMethodTypeCode [0..1] + directExternal
evaluationProcedure: CI_Citation [0..1] + indirect

dateTime: DateTime [0..*]
referenceDoc: CI_Citation [0..%]
deductiveSource: CharacterString [0..1]

+ o+ o+ o+ o+ o+

constraints
{evaluationMethodType.oclAsType(indirect) implies count(deductiveSource)>0}

AN

I

DataEvaluation AggregationDerivation

Fulllnspection SampleBasedInspection IndirectEvaluation

+ samplingScheme: CharacterString +/ deductiveSource: CharacterString [1..*]
+ lotDescription: CharacterString
+ samplingRatio: CharacterString

Figure 12 — Data quality evaluation methods

10.2.2 Direct evaluation

A djrect evaluation method is a method of evaluating the quality of a dataset based on inspegtion of the
items within the dataset.

The direct evaluation methods\can be classified as internal or external. Internal direct dpta quality
evaluation uses only data tlfat resides in the dataset being evaluated. External direct quality|evaluation
reqpires reference data external to the dataset being tested.

NOTE1 Reference dataare data accepted as representing the universe of discourse.

For|both external-ahd internal direct evaluation methods, one of the following inspection m¢thods may
be ysed:

— [full inspection: data quality evaluation tests every item specified by the data quality scdpe;

— |sdample-based inspection: data quality evaluation is performed on subsets of the geogfaphic data
defined by the data quality scope.

If the evaluation is based on a sample-based inspection the sample strategy should be explained in the
quality evaluation report.

The full inspection is preferable. In case full inspection is not feasible, the sample-based inspection can
be used. Annex E discusses sampling methods in detail.

10.2.3 Indirect evaluation

An indirect evaluation method is a method of evaluating the quality of a dataset based on external
knowledge or experience of the data product and can be subjective.
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This external knowledge may include information about dataset’s usage, lineage and purpose (see
ISO 19115-1), or other data quality reports on the dataset or data used to produce the dataset. Data
quality may be estimated, for example, from knowledge about the source, tools and methods used
for the capturing of the data and evaluated against procedures and specifications worked out for this
product. Indirectly evaluated data quality may also be based on experience alone or determined from
the user feedback (for example, as reported in accordance with Reference [36]).

In some cases it can potentially be misleading or not even possible to report indirectly evaluated data
quality as quantitative results. In such cases, the data quality may be described in textual form using a
descriptive result; see 8.5.4.4.

10.3 Aggi
Additional

Aggregatid
elements o

Additional
is obtainec
expressed

NOTE1 4
conformand

NOTE2Z2 4

aggregatior.

q

N

NOTE 3

I different data quality scopes.

regation and derivation

n combines quality results from data quality evaluations based on diffexent data qud

results may also be derived from existing results, for example, when a conformance re|
| by comparing a quantitative result to a conformance level. This is useful if the resu
ifferently from the conformance level, for example.

\ggregation can be used to aggregate results of different data’ quality elements to describe
e to a data product specification.

\ggregation is further described in Annex G. Subclause;11.2.1 and Annex D describe how to re

EXAMPLE
with a sign
conformand

11 Data

11.1 Gen

Data qualit

ubclause 11.2.2 and Annex D describe how to report derivation.

If the result is expressed with a significance level of 95 % and the conformance level is expre
ficance level of 99 %, the result could be‘recalculated to be of the same significance level as
e level.

quality reporting

bral

y shall be reportedras metadata and may be complemented with a quality evaluation rep

results may be produced by aggregating or deriving existing results without carrying out a
new data quality evaluation.

lity

sult
tis

the

port

bsed
the

ort.

Requirem

ent 5: https://standards.isotc211.org/19157/-1/1/req/content/dataQualityMetad

hta

Data quality shall be reported as metadata in accordance with Clause 8, Clausg

11

and Annex C of this document, and in accordance with ISO 19115-1.

In order tg

ptovide more details than reported as metadata, and including details of the data qua

lity

evaluation, such as the specific process steps executed in the evaluation, a quality evaluation report
may additionally be created. The metadata description includes a reference to the quality evaluation
report when it exists (see Figure 13).

Requirement 6:

https://standards.isotc211.org/19157/-1/1/req /content/qualityEvaluationReport

An optional quality evaluation report shall not replace the metadata.

Recommendation 7:

https://standards.isotc211.org/19157/-1/1/rec/optionalContent/reportReference

reference to this report should be provided.

If a quality evaluation report exists for the reported data quality metadata, a

26
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NOTE1 See also B.4.3.2 for more information on how to report data quality and the complementary role
between metadata and quality evaluation report.

NOTE 2  See E.4 for examples of how to report data quality.

From ISO 19115-1

«abstract» +describes +has MD_Metadata
DS_Resource

0.* 1.*

+onlineResource |  0.* <>

refetfences

+dataQualityInfo | 0.*

*
+reporf 1.. DataQuality
QualityEvaluationReportInformation ﬁualityEvaluationReport ) + scope: MD_Sgope

+ [reportReference: CI_Citation 0.1
+ [abstract: CharacterString
+ |qualityEvaluationReportDetails: CharacterString [0..1]

constraints <>
{coynt(reportReference) + count(onlineResource) > 1}

+elementReport.\{y/ 0. +report 1.x
QualityElement

#derivedElement
0.*

Figure 13 — Reporting data quality

11.2 Particular cases

11.2.1 Reporting aggregation (aggregated results)

A quiality evaluation report may include information about aggregated results.

Re¢tommendation 8: |https://standards.isotc211.org/19157/-1/1/rec/optionalContent/aggregatedResult

Wherne the result has been aggregated, a quality evaluation report{should be
provided to complete the information provided in the metadata.

This report includes fully-detailed information on the original result [fvith meas-
ure(s) and evaluation procedure(s)], aggregated result and aggregatign method.

Re¢tommendation 9: |https://standards.isotc211.0org/19157/-1/1/rec/optionallContent/
sameQualityElement

When several quality results for the same data quality element are aggregated
into a single result of this element, the result should be reported in metadata as
aresult for this data quality element. See D.4.1.2 and D.4.1.3 for examples.

Recommendation 10: |https://standards.isotc211.org/19157/-1/1/rec/optionalContent/differentQual
ityElement

When several quality results for different data quality elements are aggregated
into a single result, this should be reported in metadata as a result of evaluation
of a dataset’s conformance with the data product specification or user require-
ments. See D.4.1.4 for an example.
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Requirement 7: https://standards.isotc211.0rg/19157/-1/1/req/content/aggregatedResult

When an aggregated result is reported in metadata, a reference to the original
quality evaluation results on individual element(s) shall be provided.

11.2.2 Reporting derivation (derived results)

When derived results are only reported in metadata, a quality evaluation report should also be
generated to provide the original data quality results from which the derived result has been
determinegl. The metadata should then provide the reference to the quality evaluation report and|the
original dafta quality result.

Recommendation 11: |https://standards.isotc211.0rg/19157/-1/1/rec/optionalContent/qltalityEvalua
tionReport

A quality evaluation report detailing the source of derivationfe.g. quality resylts,
derivation method) should be generated for a derived result.

Recommendation 12: |https://standards.isotc211.org/19157/-1/1/rec/optionalContent/derivedResu
ltMetadata

Metadata on a derived result should provide areference to the quality evaluatjion
report and the original data quality result:

A conformpnce result is often derived from a quantitative result. If only the conformance result is
provided ih metadata, then the quantitative results should be provided in a quality evaluation repoft.

11.2.3 Reference to the original data quality result

Permissioh 3: https://standards.isote2t1.org/19157/-1/1/per/permittedContent/sourceReference

When derived or aggregated result(s) are reported in metadata, the reference to
the original data'quality result may be provided using two attributes:

— the attribute derivedElement references a quality element [and its result[s)]
deseribed in the metadata;

— the” attribute qualityEvaluationReportDetails references the part of the
quality evaluation report where the original result(s) are described.

11.2.4 Hierarchy principle

This docurhent recognizes the principle of the hierarchical level.

Data quality-speeifiedatupperteve{es—seriesHsappheableatiowerlevel{egdatasetsee table
Table 8 — Hierarchical levels
Upper level Series
T Dataset
Subset
l Feature type Attribute type
Lower level Feature instance Attribute instance
NOTE Quality for an instance of a feature, a feature attribute or associations between features can be

reported as an attribute for that instance as defined in ISO 191009.
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Recommendation 13: |https://standards.isotc211.0org/19157/-1/1/rec/optionalContent/hierarchy

If the data quality differs between upper and lower level, then supplemental
information should be provided at lower level.

12 Requirements for XML encoding

The exchange of data quality specification in XML format requires encoding rules. This clause specifies
such rules and an XML schema. The requirements class for the XML encoding is documented in Table 3.

Refuirement 8: nttps://standards.1sotcZ1l1.org/1915//-1/1/req/Xml

A data quality XML document shall be conformant with the XML schema https://
schemas.isotc211.org/19157/-1/dqc/1.0.0/dgc.xsd.

Thg XML schema follows the rules stated in ISO/TS 19139-1 for translation of\UML modgls to XML
schema.

ThgXML schemaalso uses the patterns for decoupling XML namespaces outlined in ISO/TS 19315-3:2016,
Clagise 8.

Thg XML schema definitions pertain to the following namespace: https://schemas.isotc211.¢rg/19157/
-1/dqc/1.0. This namespace is abbreviated dqc.

Thip XML schema implements all the UML classes defined in this document and imports 3ll relevant
clagses from other International Standards.

Morre details regarding the XML encoding can be found-in Annex H.

©1S0 2023 - All rights reserved 29


https://standards.isotc211.org/19157/-1/1/rec/optionalContent/hierarchy
https://standards.isotc211.org/19157/-1/1/req/xml
https://schemas.isotc211.org/19157/-1/dqc/1.0.0/dqc.xsd
https://schemas.isotc211.org/19157/-1/dqc/1.0.0/dqc.xsd
https://schemas.isotc211.org/19157/-1/dqc/1.0
https://schemas.isotc211.org/19157/-1/dqc/1.0
https://standardsiso.com/api/?name=ebb56e2b92c6c15a7f96a83b1d989b63

ISO 19157-1:2023(E)

Annex A
(normative)

Abstract test suite

A.1 Content ofadata nroduct snecification
. 1tef-6i3-adtadPp

ottt o pTeIIrcatiutr

Conformdnce test |https://standards.isotc211.0rg/19157/-1/1/conf/content/allContent

Referencé¢ All normative statements in requirements class https://standards.isotc211
.org/19157/-1/1/req/content (see Table 4 in Clause 6).
Test purpose Verify that the content of a data quality definition conforms to'the UML modEl

and additional requirements related to the elements in the UML model.

Test method Identify the individual object and their attributes and,associations to other pb-
jects. Verify that each such element is in conformance'with multiplicity and data
type as expressed in the UML model.

For each individual object check for additional reguiirements beyond the semantics
in the model. Verify that each such element meéts specified criteria.

Test type Basic.

A.2 XML encoding

Conformgnce test |https://standards.isotc211.0rg/19157/-1/1/conf/xml/xmlEncoding

Referencé¢ All normative statements_in' requirements class .https://standards.isotc211
.org/19157/-1/1/req /stal (see Clause 12 and Annex H)

Test purpose Verify the syntax of a‘data quality definition from the XML document.

Test method Validate the XMLidocument using the XML schema https://schemas.isotc211
.org/19157/~-1/dqc/1.0.0/dqgc.xsd.

Test type Basic.
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Annex B
(informative)

Data quality concepts and their use

A dataset may be produced for a specific application or for a set of presupposed applicatiens. The quality
of 4 dataset can only be assessed by knowledge about its data quality elements and} for some cases,
ind{rectly by its non-quantitative quality information usage, lineage and purpose (see ISO 19[115-1). The
data quality elements evaluate the difference between the dataset and the universe of dispourse (i.e.
the|perfect dataset that corresponds to the data product specification). The non-quantitative quality
infqrmation provides general information from which quality-related knowledge may be defived.

Dath quality concepts provide an important framework for data producers, as well as for dqta users. A
datj producer is given the means for validating how well a dataset keflects its universe of djscourse as
defined in the data product specification. Data users can assess the-quality of a dataset to asfertain if it
is able to satisfy the requirements of the data user’s applicatien(see Figure B.1).

It should be noted that quality results reported are valid:against the data product specificdtion or the
usel requirements used. Care should be taken when comparing quality results where the finiverse of
disqourse (i.e. the specification or user requirements)’is different. If these are changed, then quality
evaluation should be repeated against the changed specification or requirements.

EXAMPLE Typical examples of this are relatedto model transformation in Spatial Data Infrasfructures or
gengralization. For example, if the geometry of-a feature type is changed, then positional accuracy results are
changed as well.
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Figure B.1 — Framework of'data quality concepts

B.2 The|structure of datasets and.components for quality description

A dataset thay belong to a dataset series,meaning that all of the series’ datasets are based on the saime
data product specification. The quality of all member datasets belonging to a dataset series may befthe
same.

A dataset fan be viewed ascontaining a large but finite number of subsets of data. Subsets of data
which shafe a commonality_such as belonging to the same feature type, feature attribute or feature
relationsh{ or sharing’a“collection criteria or geographic or temporal extent do often have sinfilar

quality. A qubset of data-can be as small as a feature instance, attribute value or occurrence of a feafure
relationship and, theoretically, data quality concepts allow each feature instance, attribute value fand
occurrencg of afeature relationship of a dataset to have its own quality. The quality of subsets of data

within a d4taset cannot be assumed to be the same as the quality of other parts of the dataset to which
they belon i i i iti for

the differing quality of subsets of this dataset by identifying these groupings as the data specified by
data quality scopes. The quality information reported for multiple data quality scopes smaller than the
whole dataset for which quality is reported, provide a more complete and detailed picture of quality
than the overall quality for the total dataset.

For a data producer, a data product specification describes a universe of discourse and contains the
rules for constructing a dataset. For a data user, user requirements describe a universe of discourse,
which may or may not match a dataset’s universe of discourse. The quality of a dataset is how well it
represents a universe of discourse. The quality of the same dataset can therefore differ depending on
which universe of discourse it is evaluated against.
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The quality of a dataset is described by data quality elements and their descriptors. Some quality-
related information may also be provided by the non-quantitative elements usage, lineage and purpose.
Metaquality provides quality information about quality evaluation.

Data quality elements allow for the evaluation of how well a dataset meets the criteria set forth in its
data product specification or user requirements. Data quality elements can be evaluated in various
ways and at different stages of a dataset’s life cycle. Not all data quality elements are applicable to all
types of datasets. Some data quality elements are applicable to larger datasets, while others are more
suitable for subsets of data within a larger dataset. Some data quality elements are applicable for single
instances of data as well as for larger numbers while some only are applicable for multiple instances.

Thif document identifies data quality elements primarily as a means of identifying and
sepprate categories of quality information. It additionally recognizes that data qualijty]el
frequently interrelated. For example, a coordinate error may generate at least twoinds ¢f errors, a
posjtional error and a topological error; see Annex G. The meaning of the data quality elements in terms
of the product and manner in which the data quality elements are handled are the responsibility of the
quallity evaluator.

reporting
Pments are

All quality elements may be used to evaluate the conformance of the-dataset against ddta product
spefification or a set of user-defined requirements. The evaluatien~may be based on|a specific
appllication or user requirements that cannot be described using the quality elements described above.
Int

can
defi

Dat
asf
or, \

Reqg
can
reld

EXA
forn

B.3
Qud

pro

his case, components defined in other documents from the seriés (e.g. LI_Lineage from IS
be used, or new elements can be defined according to the-requirements for new qualit
ned in 8.4. Likewise, existing standard elements definedelséwhere may be referenced.

h producers can demonstrate how a dataset is suitablefor various identified usages. This ¢
Fee text in a dataset’s identification (in the abstractof the MD_Identification class from IS
vith MD_Usage class from ISO 19115-1, when a more detailed and structured explanatior]

uirements for a dataset’s fitness for use inthe specific dataset’s usage as defined by t
be provided in a data product specification by defining conformance quality levels fi
vant quality elements.

MPLE The property registers-and the corresponding digital property map are suitable f
hation in the local reference system'within urbanized areas.

Local positional dcguracy real property boundary: 0,05m
External positional accuracy real property boundary: 0,2 m

Omissjonjoint property units: <1%

When to use quality evaluation procedures

litycevaluation procedures may be used in different phases of a product’s life cycle. The
daet's life cycle during which quality evaluation may be applied are as follows.

0 19115-1)
y elements

an be done
0 19115-1)
is needed.

producer

values of

pr property

stages of a

©IS

Development of a data product specification or user requirements: When developing a data product
specification or defining user requirements, quality evaluation procedures may be used to facilitate
the establishment of conformance quality levels that should be met by the final product. A data
product specification or user requirements may include conformance quality levels for the data and

quality evaluation procedures to be applied during production and updating.

Quality control during dataset creation: At the production stage, the producer may ap

ply quality

evaluation procedures, either explicitly established or notcontainedin the data productspecification,
as partofthe process of quality control. The description of the applied quality evaluation procedures,
when used for production quality control, may be reported as lineage metadata including, but

not necessarily limited to, the quality evaluation procedures applied, conformance qu
established and the results.
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— Inspection for conformance to a data product specification: On completion of the production, a
quality evaluation process may be used to produce and report data quality results. These results
may be used to determine whether a dataset conforms to its data product specification or not. If
the dataset passes inspection (composed of a set of quality evaluation procedures), the dataset
is considered to be ready for use. The results of the inspection operation should be reported in
accordance with Clause 11. See also the example in Annex D describing the evaluation and reporting
of data quality. The outcome of the inspection will be either acceptance or rejection of the dataset.
If the dataset is rejected, then, after the data has been corrected, a new inspection will be required
before the product can be deemed to be in conformance with the data product specification.

— Evalua be
used t establish nts.
Indire¢t as well as direct methods may be used in analyses of dataset conformance-to yser

requirpments.

— Quality control during dataset update: Quality evaluation procedures are applied to dataset update
operatjions, both to the items being used for updates and to benchmark the quality of the datjset
after an update has occurred.

B.4 Repprting quality information

B.4.1 Why report data quality

The need tp report data quality exists for a number of reasons ingluding the following:

— to aid ¢liscovery and encourage use of the dataset;

— to demjonstrate the compliance to a data product spegification or to user requirements;

— as parf of supplier management initiatives;

— to perIit downstream judgements about the-quality of information derived from the dataset;

— to perinit rational (optimal) decision-making when it is known that all data contains imperfectipns.

B.4.2 WJ:ren to report quality information

Datasets alre continually being-eréated, updated and merged with the result that the quality ¢r a
component of the quality of & dataset may change. The quality of a dataset can be affected by three
conditions

— when 3ny quantity‘ef-data is deleted from, modified or added to a dataset,

— when |a dataset’s data product specification is modified or new user-specified data qudlity
requirpments-are identified,

— when théxreal world has changed.

The first condition, a modification to a dataset, may occur frequently. Many datasets are not static.
There is an increase in the interchange of information, the use of datasets for multiple purposes and
an accompanying update and refinement of datasets to meet multiple purposes. If the reported quality
of a dataset is likely to change with modifications of the dataset, the quality of this dataset should be
reassessed and updated as required when changes occur.

Complete knowledge of all applicable data quality elements should be available when a dataset is
created. Only the data producer’s usage (assuming the data producer actually uses the dataset) of a
dataset can initially be reported. There is a reliance on data users to report uses of a dataset that differ
from its intended purpose so that continual updates to this particular data quality overview element
can be made to reflect occurring, unforeseen uses.
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The second condition, a modification to a dataset’s data product specification, is most likely to occur
before initial dataset construction and prior to the release of quality information. It is conceivable,
however, that as a dataset is used, its data product specification is updated so that future modifications
to the dataset will better meet the actual needs. As the data product specification changes, the quality
of the current dataset also changes. The quality information for a dataset should always reflect the
current dataset given its current data product specification.

The third condition, a change of the real world, occurs continuously. Changes can be caused by natural
phenomena such as movements in the Earth’s crust or erosion, but they are most often a result of
human activity. Changes are often very rapid and dramatic. For this reason, the date of data collection

ise

qually as important as the date of quality evaluation when judging the quality of a data
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df interest in some cases. However, this document recognizes that it can potentially~not

s, when known, even the rate of change is of interest. The update frequency of the datas
reate a new data quality report every time the real world changes.

.3 How to report quality information with metadata and a quality.evaluatio

3.1 General

lity information may be reported as metadata and as a quality’/evaluation report.
hanisms complement each other by allowing the reporting of data quality evaluation wif
Is of detail.

The metadata aims at providing short, synthetic and. génerally-structured informatios
metadata interoperability and web services usage.

The quality evaluation report may be used to\previde fully-detailed information abo
quality evaluation. The quality evaluation reportis to be referenced from the metadataa
in Clause 11.

example, in the case of aggregation of @ifferent quality results, the quality evaluation
vide full information on the originallresults (with evaluation procedures and measure
aggregated result and the aggregation method, whereas the metadata can potentially de
aggregated result with a reference to the original results described in the quality evaluat

3.2 Reporting quality information as metadata

class MD_Metadata, defined in ISO 19115-1, aggregates from zero to many data qu
tances of the classDataQuality, as specified in this document); see Figure B.2.

From ISO 19115-1

MD_Metadata
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DataQuality
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Figure B.2 — Data quality information
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B.4.3.3 Reporting quality information within a quality evaluation report

The standardization of terminology (e.g. the data quality elements) and structure of the underlying
data quality information will be of benefit to users familiar with the standard and facilitate better
understanding and comparison. Furthermore, a statement of conformance to the standard within the
report may be of value to users.

A quality evaluation report should contain a scope to easily identify the extent to which the report
covers the dataset under evaluation.

Each report should contain sufficient information to meaningfully describe the relevant aspects of data
quality an{ Thelr results. This may take the form oI references to supporting documentation such ps a
data product specification or measure register.

The full stiructure of this quality evaluation report has intentionally not been standardized so that
each individual organization is able to adapt it for its own needs, practices and evaluation procedulres.
The report{ may be in free text. However, the amount of quality information may béimportant. [t is
therefore important to present the report in a succinct, easily understood and easily retrievable way.
For example, a report may follow the structure described in this document. An example of a qudlity
evaluation|report is provided in Annex D.
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Annex C
(normative)

Data dictionary for data quality

C.1

C1
Thi

Clagises 8,9, 10 and 11. The dictionary is specified in tables with columns andows in a h

estd

Thd
ass
colu

C1

Thi
Spa
wol
dat
dict
con

modlel associations and are preceded by “Rele name” to distinguish them from other class

Nar

C1
Thi

C1

C1

Thi
dat
foll

ata dictionarv overvies
e SHETHEW

TCCtTroUtIoar

1 Introduction
3
iblish relationships and an organization for the information.

shaded table rows represent classes. The unshaded table rows fépresent class att
pciations. The classes and class attributes within the data dictiondry tables are defined |
mns described in C.1.2 to C.1.7.

2 Name/role name

5 is a label assigned to the class or class attribute. Class names start with an upper
ces do not appear in a class name. Instead, multiple’words are concatenated, with eac
d starting with a capital letter (example: XnnnYnimm). Class names are unique within
h dictionary of this document. Class attribute.names are unique within a class, not the
ionary of this document. Class attribute -names are made unique, within an applicat
bination of the class name and class attribute names. Role names are used to identi

hes and role names may be in a language other than that used in this document.

3 Definition

5 is the class or class attribute description.

4 Obligation/condition

4.1 General

5 is a deseriptor indicating whether a class or class attribute shall always be docume
hset orwliether it is sometimes documented [i.e. contains value(s)]. This descriptor me
pwingialues: M (mandatory), C (conditional), or O (optional).

data dictionary describes the characteristics of the data quality ,model defined in

erarchy to

ibutes and
by six table

Case letter.
N new sub-
the entire
bntire data
on, by the
[y abstract
attributes.

hted in the
y have the

C.1.

4.2 Mandatory (M)

This descriptor specifies that the class or class attribute shall be documented.

C.1.

4.3 Conditional (C)

This descriptor specifies an electronically manageable condition under which at least one class, class
attribute or association is mandatory. “Conditional” is used for one of the three following possibilities.

Expressing a choice between two or more options. At least one option is mandatory and shall be

documented.

— Documenting a class, class attribute or association if another class has been documented.

©IS
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Documenting a class attribute or association if a specific value for another class attribute has been

documented. To facilitate reading by humans, the specific value is used in plain text. However, the
code shall be used to verify the condition in an electronic user interface.

If the answer to the condition is positive, then the class, class attribute or association shall be mandatory.

C.1.4.4 Optional (0)

This descriptor specifies that the class, class attribute or association may or may not need to be
documented. Optional classes or optional class attributes have been defined to provide a guide to those

looking to

interoperapility among geographic data users and producers worldwide.) If an optional class(is

used, the
be used.
mandatory

C.1.5 Ma

This descr
may have.
number oc
(i.e. IIZH’ 113l

C.1.6 Data type

This descr
integer, re
stereotype

NOTE

C.1.7 Domain

For a clasj
associatior

For a clas;j
indicating
which may

NOTE

C.2 Dat;

Data types are defined in ISO 19103:2015, 6.5.2}

IDomains are defined in ISO 19115-1:2014, B.1.7.

lass attributes contained within that class (including mandatory attributes) will-also
ptional classes may have mandatory class attributes; those class attributes only bec
if the optional class is used.

I Ximum occurrence

jptor specifies the maximum number of instances the class, class @ttribute or associa
Single occurrences are shown by “1”; repeating occurrences are répresented by “N”. Fi
Currences other than one are allowed, and will be represented byxthe corresponding nun
, etc).

iptor specifies a set of distinct values for representing the class attributes; for examn
hl, string, DateTime, and Boolean. The data type column is also used to define clag
s and class associations.

(shaded rows), the domain indicates the line numbers covered by class attributes
s for that class.

attribute or association;“the domain specifies the values allowed. The use of free
unrestricted textual/Anformation used for the content of the field, or “unspecified dom
be any alphanumeti¢set of characters.

h quality’'package data dictionary

C.21 Dalta quality

ote
not
not
me

Fion
xed
ber

ple,
ses,

and

fext
hin”

C.2.1.1 General

The global

UML model for the whole data quality package is shown in Figure 2.

Table C.1 describes the properties of the UML model shown in Figure 3 and Figure 13.

38

© IS0 2023 - All rights rese

rved


https://standardsiso.com/api/?name=ebb56e2b92c6c15a7f96a83b1d989b63

Table C.1 — Data quality

ISO 19157-1:2023(E)

Name/role Definition Obligation/ |Maximum |Datatype |Domain
name condition occur-
rence

1 DataQuality  |[Degree to which Use obligation |Use Aggregated | Lines 2-4
a set of inherent from referenc- |maximum |Class (MD_
characteristics ing object. occur- Metadata)
of data fulfils a rence from
requirement. referencing

object.

2 Scope The specificdata |M 1 Class MD_Scope < [JataType >>
to which the data (ISO 19115
quality information
applies.

3 Role name: Areference tothe |M N Association | QualityElemen|
report report (metadata or (Abstract classﬁ (C.2.1.2)

quality evaluation
report) associated
with the quality
element.

4 Role name: Areference to the |0 1 Association |QualityEvaluatfionReport-
QualityEvalua- |report (metadata or Information (C}2.1.6)
tionReport quality evaluation

report) associated
with the quality
element.

C.2]1.2 Data quality element

Table C.2 describes the UML model shown imFigure 2, Figure 4, Figure 5, Figure 10 and Figu

re 13.

Table-C.2 — Data quality element

applying a data
quality measure

or the outcome of
evaluating the ob-
tained value (or set
of values) against a
specified accept-
able conformance

quality level.

Name/role Definition Obligation/ |Maximum |Datatype |Domain
name condition occur-
rence
5 QualityElement | As tof quan- Use obligation |Use Aggregated | Lines 6-9
i e quality from referenc- [maximum |Class (Da-
(finformation. ing object. occur- taQuality)
Q~Q rence from |(Abstract
referencing | class)
(\?“ object
6 Rolesname: Evaluation infor- |M N Association | EvaluationMethod
evaluation- mation. (C.2.1.4)
Method
7 Role name: Value (or set of val- |[M N Association [QualityResult
result ues) obtained from (Abstract class) (C.2.1.5)
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Table C.2 (continued)

Name/role Definition Obligation/ |Maximum |Datatype |Domain
name condition occur-
rence
8 Role name: de- |In case of aggrega- |0 N Association |QualityElement
rivedElement |tion or derivation, (Abstract class) (C.2.1.2)
indicates the origi-
nal element.
9 Completeness |Presence and Use obligation |Use Specified |Lines 6-9
absence of features, | from referenc- |maximum |Class
their attributes and |ing object. occur- (QualityE- 03
their relationships. rence from |lement) (l/
referencing | (Abstract Q
object. class) N -
10 |Compmission |Excess data present|Use obligation |Use Specified |Lines 6—%\'
in the dataset, as from referenc- |maximum |Class (Com- N
described by the ing object. occur- pleteness) ,\Q
scope. rence from
referencing d O
object. g‘\3
11  |Omigsion Data absent from |Use obligation |Use Spec'fi@\ Lines 6-9
the dataset, as from referenc- |maximum |Cl Com-
described by the ing object. occur- ness)
scope. rence fromy
referen NS
objecty,
12 |LogigalConsist- | Degree of adher- Use obligation Use™s Specified |Lines 6-9
ency ence to logical rules | from referenc- imum |Class
of data structure, |ing object. A\‘ cur- (QualityE-
attribution and o rence from |lement)
relationships (data *“>7  |referencing | (Abstract
structure can be . c\}‘ object. class)
conceptual, logical C)\\
or physical). S
13  |Condgeptual- |Adherence to rul se obligation |Use Specified |Lines 6-9
Congistency |ofthe concept@ from referenc- |maximum |Class (Log-
schema. ing object. occur- ical
O . rence from |Consisten-
\% referencing | cy)
{.\% object.
14  |DompinCon- |A ence of Use obligation |Use Specified |Lines 6-9
sistepcy %es to the value |from referenc- |maximum |Class (Log-
é)omains. ing object. occur- ical
v rence from |Consisten-
& referencing |cy)
% object.
15 |FormatCon- Degree to which Use obligation |Use Specified |Lines 6-9
sistency data are stored in  |from referenc- [maximum |Class (Log-
accordance with ing object. occur- ical
the physical struc- rence from |Consisten-
ture of the dataset, referencing | cy)
as described by the object.
scope.
16 |Topological- |Correctness of the |Use obligation |Use Specified |Lines 6-9
Consistency |explicitly encoded |from referenc- |maximum |Class (Log-
topological charac- |ing object. occur- ical
teristics of the da- rence from |Consisten-
taset as described referencing | cy)
by the scope. object.
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Name/role Definition Obligation/ |Maximum |Datatype |Domain
name condition occur-
rence
17 | PositionalAc- |Accuracy of the po- |Use obligation |Use Specified |Lines 6-9
curacy sition of features. |from referenc- [maximum |Class
ing object. occur- (QualityE-
rence from |lement)
referencing | (Abstract
object. class)

18| |AbsolutePo- |[Closeness of re- Use obligation |Use Specified |Lines 6-9 03
sitionalAccu- |ported coordinate |from referenc- |maximum |Class (Posi- (l/
racy values to values ing object. occur- tional (19

accepted as true rence from |Accuracy) N
in a standard co- referencing /\/
ordinate reference object. t Q)
system. . N

19 RelativePosi- |Closeness of the Use obligation |Use Specifi d" |Lines 6-9
tionalAccu- relative positions |from referenc- |maximum |Cl osi-
racy of features in the |ing object. occur- i;\%

scope to their rence from curacy)
respective relative referenci

positions accepted objec Q

as true in a local co- Q

ordinate reference §

system. Q

20| |GriddedData- |Closeness of grid- |Use obligati Use Specified |Lines 6-9
PositionalAc- |ded data position |from referénc- |maximum |Class (Posi-
curacy values to values ing oli@. occur- tional

accepted as true. rence from |Accuracy)
\O referencing
N object.
21 ThematicQual- |Accuracy of qu [ Use obligation |Use Specified |Lines 6-9
ity titative attribuigg from referenc- |maximum |Class
and the co thess|ing object. occur- (QualityE-
of non-q itative rence from |lement)
attributes and of referencing | (Abstract
the(classifications object. class)
ures and
‘C' ir relationships.

22| [ThematicClass) Comparison of the |Use obligation |Use Specified |Lines 6-9
sificatio-&z classes assigned to |from referenc- [maximum |Class (The-
rect @ features or their ing object. occur- matic

% attributes to a uni- rence from |Quality)
&?‘ verse of discourse. referencing
) object.

23 [NonQuantita- |Measure of wheth- |Use obligation |Use Specified |Lines 6-9
tiveAttribute- |er a non-quanti- from referenc- |maximum |Class (The-
Correctness tative attribute is |ing object. occur- matic

correct or incorrect rence from |Quality)
referencing
object.

24 |Quantitative- |Closeness of the Use obligation |Use Specified |Lines 6-9
AttributeAccu- |value of a quanti- |from referenc- |[maximum |Class (The-
racy tative attribute to |ing object. occur- matic

a value accepted rence from |Accuracy)
as or known to be referencing
true. object.
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Table C.2 (continued)

Name/role Definition Obligation/ |Maximum |Datatype |Domain
name condition occur-
rence
25  |TemporalQual- | Accuracy of the Use obligation |Use Specified |Lines 6-9
ity temporal attrib- from referenc- |maximum |Class
utes and temporal |ing object. occur- (QualityE-
relationships of rence from |lement)
features. referencing | (Abstract
object. class)

26  |AccuracyOfA- |Closeness of re- Use obligation |Use Specified |Lines 6-9 0y
TimgMeasure- |ported time meas- |from referenc- |maximum |Class (Tem- (l/
ment urements to values |ing object. occur- poral (19

accepted as true. rence from |Quality) r\ J
referencing /\'
object. R
27 |TemporalVa- |Validity of data Use obligation |Use Specified Lin;‘@—\9
lidity with respect to from referenc- |maximum |Class (Tem-

time. ing object. occur- poral d O
rence from |Quality) \3
referencing OS\
object. A{(

28  |Metdquality Information about |Use obligation |Use vecified |Lines 30 and 6-9

the reliability of from referenc- |maximum fClass

data quality re- ing object. occur- s\\}'(QualityE-

sults. rence from |lement)
ref cing | (Abstract
object. class)

29  |Role pame: The quality ele- M g Association |QualityElement
relatedQuali- |ment where the (Abstract class) (C.2.1.R)
tyEl¢ment metaquality infor-

mation applies.
30 |Confljdence Trustworthiness Us€9})\ligation Use Specified |Lines 30 and 6-9
of a data quality q from referenc- |maximum |Class
result. §N\1g object. occur- (Metaqual-
O rence from |ity)
C) referencing
,..O . object.
31 |Representa- |Degre b Which Use obligation |Use Specified |Lines 30 and 6-9
tivity the le used from referenc- |maximum |Class
h oduced a ing object. occur- (Metaqual-
It which is rence from |ity)
é epresentative of referencing
v the data within the object.
f& data quality scope.
32 Homgé?\pify vaprfpd artested [lse nhligafinn Use Qppr‘ifipd Lines 30 and 6-9
uniformity of the |from referenc- |[maximum |Class
results obtained ing object. occur- (Metaqual-
for a data quality rence from |ity)
evaluation. referencing
object.

C.2.1.3 Measure reference

Table C.3 describes the UML model shown in Figure 6.

42
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Name/role Definition Obligation/ |Maximum |Datatype |Domain
name condition occur-
rence
33 |MeasureRefer- |Reference to the Use obligation |Use Aggregated |Lines 35-37
ence measure used. from referenc- [maximum |Class
ing object. occur- (Element)
rence from
referencing
object.
34| |measurelden- |Identifier of the 0 1 Class MD_Identifier.«< Da-
tification measure, value taType >>
uniquely identify- (see ISO1911541:2014,
ing the measure Table\B.17.2)
within a name-
space.
35| |nameOfMeas- |Name of the test C/if measurel- |N Character*| Free text
ure applied to the data. |dentification string
not document-
ed.
36 | |measureDe- |Description ofthe |C/if measurel- |1 Character |Free text
scription measure. dentification string
not document-
ed.
C.2{1.4 Data quality evaluation

Table C.4 describes the UML model shown in Figute 7, Figure 11 and Figure 12.

Table C.4<= Data quality evaluation

dates on which a
data quality meas-

ure was applied.

Name/role Definition Obligation/ |Maximum |Datatype |Domain
name condition occur-
rence
37| |Evaluation- Descript@p\\@fthe Use obligation |Use Aggregated |Lines 39-45
Method evalua®1 method |from referenc- |maximum |Class
and/procedure ing object. occur- (QualityE-
d. rence from |lement)
C referencing
AOO object.
38| |name Name of the evalua- |0 1 Character- |Free text
tion method. String
39| |evaluation- Description of the |O 1 Character- |Free text
MethodDe- evaluation method. String
scription
40 |evaluation- Type of method 0 1 Class EvaluationMethodType
MethodType |used to evaluate Code << CodeList >>
quality of the data. (C.3.2)
41 |evaluationPro-|Reference to the 0 1 Class CI_Citation << Da-
cedure procedure informa- taType >>
tion. (see ISO 19115-1:2014,
Table B.16)
42 |dateTime Date or range of 0 N Class DateTime

(see ISO 19103:2015)
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Table C.4 (continued)
Name/role Definition Obligation/ |[Maximum |Datatype |Domain
name condition occur-
rence
43 |referenceDoc |Information on 0 N Class CI_Citation << Da-
documents which taType >>
are referenced in (see ISO 19115-1:2014,
developing and Table B.16)
applying a data
quality evaluation
Tetod:
44 |deduftive- Information on 0 1 Character- |Free text
Sourge which data are String
used as sources in
deductive evalua-
tion method.
45 |Datafvalua-  |Data evaluation Use obligation |[Use Specified Lin(;{%\—%
tion method. from referenc- [maximum |Class (Eval-
ing object. occur- uation- C'O
rence from |Method) \9
referencing [Abstraé&
object. clalsg(
46 |Fulllpspection |Data quality eval- |Use obligation |Use fied |Lines 39-45
uation tests every |from referenc- i maximum jClass (Da-
item specified by |ing object. occur- s}?‘taEvalua-
the data quality rence f@ tion)
scope. ref ing
object.
47 |SampleBase- |Data quality evalu- |Use obligation\@ée Specified |Lines 39-45 and 49-51
dInspection |ation is performed |from referenc-|maximum |Class (Da-
on subsets of the  |ing object:>” |occur- taEvalua-
geographic data . C\)j“ rence from |tion)
defined by the data C)\\ referencing
quality scope. . object.
48 |sam- Information on M 1 Character- |Free text
plingScheme |the type of sam- String
pling scheme and
description‘ofithe
sampling proce-
dure,
49 |lotDdgscription |Information on how|M 1 Character- |Free text
lots are defined. String
50 |samplingRatiosMnformation on M 1 Character- |Free text
how many samples String
on average are
extracted forin-
spection from each
lot of population.
51 |IndirectEvalu- |Data quality evalu- |Use obligation |Use Specified |Lines: 39-45
ation ation based on ex- |from referenc- |maximum |Class (Data
ternal knowledge |ing object. occur- Evaluation)
of experience of the rence from
data product. referencing
object.
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Table C.4 (continued)
Name/role Definition Obligation/ |Maximum |Datatype |Domain
name condition occur-
rence
52 |Aggregation- |Aggregation or der- |Use obligation |Use Specified |Lines 39-45
Derivation ivation method. from referenc- |maximum |Class (Eval-
ing object. occur- uation-
rence from |Method)
referencing
object.
C.2]1.5 Data quality result
Table C.5 describes the UML model shown in Figure 8.
Table C.5 — Data quality result
Name/role |Definition Obligation/ |Maximum |Data type Domain
name condition occur-
rence

53 QualityResult | Generalization of | Use obligation @ggregated Lines 55-46
more specific result|from referenc- max1m]®Q Class
classes. ing object. occu?‘ (Element)

rem\\g om |(Abstract class)
encing
__(object.
54 resultScope |Scope of the result. |O 1 Class MD_Scope
(ISO 19115-1:2014)

55 dateTime Date when there- |O 1 Class DateTime
sult was generated. (see ISO 19$103:2015)

56 Quantitati- |The values or X obligation |Use Specified Class |Lines 58-40 and

veResult information about\\{from referenc- |maximum |(Result) 55-56
the value(s) (or ing object. occur-
of values) 11’1ed rence from
from a referencing
data q meas- object.
ure -

57 value Quantitative value |M N Class Record
or values, content (see ISO 1$103:2015)
determined by the
evaluation proce-
dure used, accord-
ingly with the value
type and valueS-
tructure defined
for-the-measure:

58 valueUnit Value unit for C/If value is 1 Class UnitOfMeasure
reporting a data described with (see IS0 19103:2015)
quality result. a number.

59 valueRecord- | Value type for 0 1 Class RecordType << Meta-

Type reporting a data class >>
quality result, (see IS0 19103:2015)
depends on the
implementation.

© IS0 2023 - All rights reserved

45


https://standardsiso.com/api/?name=ebb56e2b92c6c15a7f96a83b1d989b63

ISO 19157-1:2023(E)

Table C.5 (continued)
60 Conform- Information about |Use obligation |Use Specified Class |Lines 62-64 and
anceResult |[the outcome of from referenc- |maximum |(QualityResult) |55-56
evaluating the ob- |ing object. occur-
tained value (or set rence from
of values) against a referencing
specified accept- object.
able conformance
quality level.
61 specification |Citation of data M 1 Class CI_Citation << Da-
productspecifi- tatype=>
cation or user re- (see ISO 19115+
quirement against 1:2014, Table'B/16
which data are
being evaluated.
62 expllanation |[Explanation ofthe |O 1 CharacterString |Freetext
meaning of con-
formance for this
result.
63 pasp Indication of the M 1 Boolean 1=yes
conformance result 0=no
where 0 = fail and
1 = pass.
64 Deqdcripti- Data quality de- Use obligation |Use N %ecified Class |Lines 66 and 55-5p
veResult scriptive result. from referenc- maximuy\QRResult)
ing object. oceur- )
ren om
referencing
% ﬁct.
65 statement Textual expression |M 1 CharacterString |Free text
of the descriptive
result.
66 CovlerageRe- |Result of a data Us@gation Use Specified class |Lines 68-71 and
sult quality measure from referenc- |maximum |(Result) 55-56
organizing the §§hg object. occur-
measured valu rence from
a coverage. referencing
A0’ object.
67 spatialRep- |Method-used to M 1 Class MD_SpatialRep-
rese¢ntation- |spatially’represent resentationType-
Tyde thé€ coverage result. Code <<CodeL-
ist>> (ISO 19115-
1:2014/Amd 1:2018)
68 Rol¢ namer~ |Provides the digital | M 1 Association MD_SpatialRep-
representation of resentation <<Ab-
respleSpa- data stract>>
ialRep- -
f’teasentr;tion quality measures (ISO 19115-1:2014/
composing the Amd 1:2018)
coverage result.
46 © IS0 2023 - All rights reserved



https://standardsiso.com/api/?name=ebb56e2b92c6c15a7f96a83b1d989b63

Table C.5 (continued)

ISO 19157-1:2023(E)

69 Role name:  |Provides the de- C/if result- N Association MD_RangeDimension
scription Format not (ISO 19115-1:2014)
resultCon- .
tent of the content of provided.
the
result coverage
when
the quality cover-
age
is included with
the resource heing
described, i.e.
semantic definition
of the data quality
measures.
70 Role name:  |Provides infor- C/if result- 1 Association MD_Form#t
resultFormat mation about the |Content not (ISO 1911p-1:2014)
format of the result |provided.
coverage data.
C.2]1.6 Quality evaluation report information
Table C.6 describes the UML model shown in Figure 13.
Table C.6 — Quality evaluation'report information
Name/role Definition Obligation/\~{Maximum |Datatype |Domain
name condition occur-
rence
71| |QualityEvalua-|Reference to an Use obh%ation Use Class Lines 73-77
tionReportln- |external quality fre@referenc- maximum
formation evaluation report. [ihg object. occur-
\\<J rence from
. C) referencing
S\ object.
72| |reportRefer- |Reference to'the C/if onlineRe- |1 Class CI_Citation << Da-
ence associated quality |source not taType >>
evaluation report. |provided. (see ISO 1911541:2014,
Table B.16)
73| |abstract Abstract for the M 1 Character- |Free text
associated quality String
evaluation report.
74 | |qualityEvalua- |Reference to the 0 N Character- |Free text
tionReportDe- |original results in String
tails the quality evalua-
tion report.
75 |Role name: Data quality ele- 0 N Association |QualityElement
elementReport|ments covered by
the quality evalua-
tion report.
76  |Role name: Reference to an C/if repor- N Association | DS_Resource <<Ab-
onlineRe- online resource. tReference not stract>> (see ISO 19115-
source provided. 1:2014)

C.2.2 Data quality measure

C.2.2.1 General

The UML model for measures information is shown in Figure 10.
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C.2.2.2 Data quality measures

Table C.7 describes the UML model shown in Figure 10.

Table C.7 — Data quality measures

Name/role Definition Obligation/ |Maximum |Datatype |Domain

name condition occur-
rence

77 |QualityMeas- |Data quality meas- |Use obligation |Use Class Lines 79-90
ure ure from referenc- |maximum
ing object. occur-

rence from ({,b
referencing ’(19
object. LN

78 |meadurelden- |Value uniquely M 1 Class MD_Identifier << Da-

tifier identifying the taTypel>>
measure within a (seelSO 19115-1:2014,
namespace. Table B.17.2)

79 |name Name of the data M 1 Character- “Free text
quality measure String
applied to the data.

80 |alias Another recog- 0 N Character- |Free text
nized name, an String
abbreviation or a
short name for the
same data quality
measure.

81 |elemgntName |Name ofthedata |M N Class TypeName << interfacq >>
quality element for (see IS0 19103:2015)
which quality is
reported.

82 |definfition Definition of the M 1 Character- |Free text
fundamental con- String
cept for the data
quality measure;

83 |desctiption Description of M N Class MeasureDescription
the data quality << Datatype >>
measure, ihcluding (C.2.2.5)
all formulae and/or
illustrations need-
ed to establish the
nesult of applying
the measure.

84 |valudType Value type for M 1 Class TypeName << interfacqd >>
reporting a data (see IS0 19103:2015)
quality result (shall
be one of the data
types defined in
IS0 19103:2015).

85 |valueStruc- Structure for re- 0 1 Class ValueStructure << CodeL-

ture porting a complex ist>>
data quality result. (C.3.3)

86 |example [lustration of the |O N Class MeasureDescription
use of a data quali- (C.2.2.5)
ty measure.
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Table C.7 (continued)
Name/role Definition Obligation/ |Maximum |Datatype |Domain
name condition occur-
rence
87 |Role name: Name of the data  |C/if derived 1 Association | BasicMeasure
basicMeasure |quality basic meas- |from basic (C.2.2.3)
ure from which the |measure.
data quality meas-
ure is derived.
88 |Role name: Reference to the C/if an ex- N Association | SourceReference
sourceRefer- |source ofanitem |ternal source (C.2.2.6)
ence that has been exists.
adopted from an
external source.
89| |Role name: Auxiliary variable |C/if required. |N Association | MeasureParan]eter
parameter used by the data (C2.2.4)
quality meas-
ure, including its
name, definition
and optionally its
description.
C.2]2.3 Data quality basic measure

Table C.8 describes the UML model shown in Figure 10.

Table C.8 — Data quality basic measure

Name/role Definition Obligation/ |Maximum |Datatype |Domain
name condition occur-
rence
90| |BasicMeasure |[Data quality basic’\\Q}se obligation |Use Class Lines 92-95
measure. C) from referenc- | maximum
e ing object. occur-
@ rence from
O referencing
~ object.

91| |name Name'of the data |M 1 Character- |Free text
guality basic meas- String
ure applied to the
data.

92| |definition Definition of the M 1 Character- |Free text
data quality basic String
measure.

93 | Yexample [llustration of the |O 1 Class MeasureDescrip-
use of a data quali- tion << Datatype >>
ty measure. (C.2.2.5)

94 |valueType Value type for the |M 1 Class TypeName << interface >>
result of the basic (see I1SO 19103:2015)
measure (shall
be one of the data
types defined in
[SO 19103:2015).

C.2.2.4 Data quality parameter

Table C.9 describes the UML model shown in Figure 10.
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Table C.9 — Data quality parameter

Name/role Definition Obligation/ |Maximum |Datatype |Domain
name condition occur-

rence

95 |MeasurePa- Data quality pa- Use obligation |Use Class Lines 97-101
rameter rameter. from referenc- |maximum
ing object. occur-

rence from

referencing

object.

96 |namg Name of the data M 1 Character- |Free text
quality parameter. String

97 |definfition Definition of the M 1 Character- |Free text
data quality pa- String
rameter.

98 |desctiption Description of the |O 1 Class MeasureDescrip-
data quality pa- tion'<<’Datatype >>
rameter. (C2.2.5)

99 |valudType Value type of M 1 Class TypeName << interfacd >>
the data quality (see ISO 19103:2015)
parameter (shall
be one of the data
types defined in
[SO 19103:2015).

100 |valugStruc- Structure of the 0 1 Class ValueStructure << CodgL-

ture data quality pa- ist>>
rameter. (C.3.3)
C.2.2.5 Data quality measure description
Table C.10 Hescribes the UML model shown in Figure 10.
Table C.10 — Data quality measure descriptor
Namg/role Definition Obligation/ |Maximum |Datatype |Domain
name condition occur-
rence
101 |MeagureDe- |Dataq ity meas- |Use obligation |Use Class Lines 103-105
scripfion ure @ iption. from referenc- |maximum
Q~ ing object. occur-
?* rence from
é) referencing
. object.
102 |textDescrip- |Textdescription. M 1 Character- |Free text
tion String
103 |extendedDe- |Illustration. 0 1 Class MD_BrowseGraphic
scription (see ISO 19115-1:2014,
Table B.17.3)

104 |formula Description of 0 N Class FormulaType << Da-
formulas for the tatype >>
quality measure. (C.2.2.7)

C.2.2.6 Data quality measure source reference

Table C.11 describes the UML model shown in Figure 10.

50

© IS0 2023 - All rights reserved



https://standardsiso.com/api/?name=ebb56e2b92c6c15a7f96a83b1d989b63

ISO 19157-1:2023(E)

Table C.11 — Data quality measure source reference

Name /role |Definition Obligation / |Maximum |Datatype |Domain
name condition occur-
rence
105 |SourceRefer- |Reference to the Use obligation |Use Class Line 107
ence source of the data |from referenc- |maximum
quality measure. ing object. occur-
rence from
referencing
object.
104 |citation Reference to the M 1 Class CI_Citation << Pa-
source. taType >>
(see ISO1911541:2014,
Table\B.16)
C.2]2.7 Data quality formula type
Table C.12 describes the UML model shown in Figure 10
Table C.12 — Data quality formula‘type
Name/role Definition Obligation/ |Maximum |Datatype |Domain
name condition occur;
rence
107 |FormulaType |Description ofthe [Use obligation Use Class Lines 109-112
formula. from referem‘o‘ahaximum
ing object. “>loccur-
. ®$ rence from
4\ referencing
«O object.
108 |key Explanation of the [M 1 Character-
formula. String
109 |language The language used |M 1 Class FormulaLan-
to express the guage << Codel.ist >>
formula. (C.3.3)
11q |languageVer- |The version ofthe |M 1 Character-
sion language. String
111 |mathematical- 4The formula in the |M 1 Character-
Formula chosen language. String
C.3] Codelists
C.3{1-_ Introduction

The stereotype classes << CodeList >> can be found below. These stereotype classes do not contain

“obligation/condition”,

» o«

extendable, none of these stereotype classes contain a value such as “other”.

C.3.2 Evaluation method type

Table C.13 describes the UML model shown in Figure 12

Table C.13 — Evaluation method type

maximum occurrence”, “data type” and “domain” columns. As a << CodeList >>is

Name

Definition

EvaluationMethodTypeCode

Type of method for evaluating an identified data quality measure.
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Table C.13 (continued)

Name Definition

2 directInternal Method of evaluating the quality of a dataset based on inspection of
items within the dataset, where all data required is internal to the data-
set being evaluated.

3 directExternal Method of evaluating the quality of a dataset based on inspection of
items within the dataset, where reference data external to the dataset
being evaluated is required.

4 indirect Method of evaluating the quality of a dataset based on external knowl-

adca
eage-

C.3.3 Value structure

Table C.14 Hescribes the UML model shown in Figure 10.

Table C.14 — Value structure

Namgp Definition
ValugStructure Structure of the data quality parameter. &\VJ
bag Finite, unordered collection of related jtems (objects or values) that nfay
contain duplicates (ISO 19103).
3 set Unordered collection of related items (objects or values) with no repeti-
tion (ISO 19103).
4 sequénce Finite, ordered collection of zelated items (objects or values) that maylbe
repeated (ISO 19103).
5 table An arrangement of datain which each item may be identified by mear]s
of arguments or keys{ISO/IEC 2382),
matrjx Rectangular array of numbers (ISO/TS 19129).
covelage Feature thatdcts as a function to return values from its range for any
direct positien within its domain (ISO/FDIS 19123-1).

C.3.4 Formulalanguage

Table C.15 describes the UML model shown in Figure 10.

Table C.15 — Formula language

Namgp Definition
1 ForlqulaLangly.g?b The coding language of the formula.
2 MathIISON A JSON-based format to represent math formulae (w3c.gituhub).
3 MatthL XML-based language for describing mathematical notation (mozilla.ofg).
4 OpedMath Extensible standard for representing the semantics of mathematical
objects (openmath.org).
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Annex D
(informative)

Evaluating and reporting data quality

lhfrndur-ti on

TITCET O CTTIOUTT

Thif annex provides one main example describing the evaluation and reporting of data-quality.

A fdw additional examples are provided in E.5, pointing to the metadata reporting of specifif cases like

desgriptive result, metaquality and sampling evaluation.

D.2

D.

D.2

Thd
The
and|should be present in the dataset.

NOTE

Thd
bui

D.

Each feature type, with zeroot hore attributes, is listed in Table D.1. Each attribute name

Dataset description

2.1 Data product specification

1.1 General

data product specification defined in the following subelauses describes the universe of
specification defines those features, attributes and Telationships that are considered

This is not a complete example of a data product specification (see ISO 19131).

product will comprise transport network (paths and roads), buildings (houses and|
dings) and trees.

2[1.2 Feature types

discourse.
important

industrial

is followed

by 4 value type (e.g. code list,,data type, character string or integer) and by an optional valug¢ domain.
Table D.1 — Feature types
Feature type Attribute name Value type Value domain
Industrial building
Bhildings family name CharacterString
House
number of occupants Integer
Path
Tramsport CodeList: P
network Road condition odelist: Fave- surfaced, unsurfaced
ment
A:from1mto3m;
Tree heisht CodelList: Tree- B: from3 mto 5 m;
8 Height C: from 5 m to 10 m;
D: more than 10 m.
D.2.1.3 Rules

The feature types in Table D.1 shall adhere to the following rules:

— trees with a height of less than 1 m shall not be recorded;
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— the attribute “condition” of a road may have no value (“undetermined value”);

— the attributes “name” and “number of occupants” of a house may have no value (“undetermined
value”).

D.2.1.4 Conformance quality levels

Overall data quality requirement: a dataset shall pass only if it conforms to quality requirements as
listed below.

a) Only feature types and attributes defined in this data product specification can be present in the
dataseft.

Transport network.
b) Max. tyo items can be missing for each feature type.
c) Max. two items can be in excess for each feature type.

d) Max. twvo feature instances can be misclassified as another of the transportynetwork feature tlype
and zefo as other feature types.

Buildings
e) Max. two items can be missing for each feature type.
f) Max. two items can be in excess for each feature type.

g) Max. tvo feature instances can be misclassified as another of the building feature types and Zero
as othe¢r feature types.

Trees:
h) Max. 1D % missing trees.

i) Max. 1P % trees in excess.

j)  Max. 200 % of the trees can have wrong height.

k) No feafure instances can be mis¢lassified as other feature types.
D.2.2 Representation of'the real world, the universe of discourse and the dataset

The relatignship betweén'the three figures in this subclause is as follows:

a) Figurel D.1 represents the “real world”, which generally contains more features than wil] be
contaiped in.the dataset;

b) Figure| D2 represents the “universe of discourse” given by the data product specification; it is fhat
part of the real world that is to be included In the dataset, If the dataset1s completely and accurately
produced;

c) Figure D.3 represents the dataset as produced.
In all of the figures:

— the digit or letter representing the domain of digits under the symbol of a tree is the height of the
tree in metres,

— the digit in the symbol of a house is the number of occupants of the house,

— the name of the occupants of a house is noted beside the symbol of the house.
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road: surfaced

road: unsurfaced

Figure.D.1 — Graphical representation of the “real world”
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Charlier

Franquin

D2
Key

P:I influstrial building house with x occupants
4c tr¢e with height of 5 m to 10 m P road: surfaced

_____ pdth __ road: unsurfaced

Figure D.2 — Graphical representation of the universe of discourse
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Franklin

(&)

D3

Key

I_l___ industrial building house with x occupants
4(: tree with height of 5 m to 10 m road: surfaced

__J_ path __ road: unsurfaced

Figure D.3.—Graphical representation of the dataset

D.3 Quality evaluation process

D.3l1 Specify dataquality unit(s)

A data quality utit is composed by a scope and quality element(s). In this example the compldteness and
thematic quality are evaluated to conform to the data product specification.

— |The first quality unit is composed by conceptual consistency, completeness (comnl]ission and
amission) and thematic classification correctness evaluated on the whole dataset.

— Two other quality units are composed by aggregated conceptual consistency, completeness
(commission and omission) and thematic classification correctness evaluated on the transport
networks and buildings.

— One quality unit is composed by quantitative attribute accuracy evaluated on feature type (tree).

Guidelines for choosing appropriate data quality elements are provided in Annex F.

D.3.2 Specify data quality measures
For describing logical consistency, the following measure is used:

— Measure 9, “conceptual schema compliance”.
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For describing completeness, the following measures are used:

— Measu
— Measu
— Measu
— Measu
— Measu

— Measu

For describing thematic quality, the following measure is used:

— Measu

For describing overall conformance to the specification, the following measure is used:

— Measu

D.3.3 Sp
For this ex
Full insped

NOTE 4

D.3.4 Sp

The datasdg

D.3.5 De

D.3.5.1 1

By compar
Figure D.2,

58

re 1, “excess item”;

re 2, “number of excess items”;
re 3, “rate of excess items”;

re 5, “missing item”;

re 6, “number of missing items”;

e 7, “rate of missing items”.

re 62, “misclassification matrix”.

Ire 101, “data product specification passed”.

pcify data quality evaluation procedures
hmple, a direct external procedure is used.

tion is used for this example.

\n example of a sampling procedure is described in D.5(5;
pcify conformance quality levels

t is expected to be conformant to the data quality levels specified in D.2.1.4.
termine the output of the dataquality evaluation (result)

lentification of errors

ing the dataset represénted by Figure D.3 with the universe of discourse represented by
alist of errors in the'example dataset can be produced, represented by Figure D.4.
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D4

Key

industrial building

tree with height of 3,5 m

path

error number

house with x occupants

> ©

road: surfaced

road: unsurfaced
Figure D.4 — Graphical representation of dataset error locations

The following is a list of detécted errors with error numbers given for reference.

— |Errors of omission-and commission in recording of trees. Three trees (No. 6, No. 8, No| 27) are in
excess and two'trees are missing (No. 9, No. 25).

— |Errors of.omission and commission in recording paths. One path is missing (No. 18) anjd one is in
excess (No. 19).

— |Aheuse replaces an industrial building (No. 23).

— Two paths are miscoded as roads (No. 17, No. 26).

— Ahouse is missing (No. 21).

— Attribute error on roads. Two roads have the wrong “condition” (No. 29, No. 28).

— Two trees with a height less than 1 m are represented in the dataset (No. 6, No. 8) as excess items.

— Tree height attribute class code is missing. A tree is missing a class code while it is B in the universe
of discourse (No. 22).

— Tree height attribute is misclassified. Six trees have the wrong height class assigned (No. 2, No. 11,
No. 13, No. 16, No. 20, No. 24).
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— House name attribute “family name” errors. The houses named “van Hamme” (No. 7) and “Hergé
(No. 1) in the universe of discourse have no name in the dataset. The house named “Goscinny” in the
dataset (No. 12) has no name in the universe of discourse.

— House name attribute “family name” errors. The houses named “Franquin” (No. 5) and “Pratt” (No.
15) in the universe of discourse are named “Franklin” and “Prat” respectively in the dataset.

— House occupant count attribute errors. The occupant count attribute is missing for one house (No.
31) and wrong for three houses (No. 4, No. 14, No. 30).

— Omission error in industrial buildings. One industrial building is missing (No. 10).

NOTE The classification of errors as omission/commission, completeness or thematic quality is subjecfive.
For examplg, the misclassification of a house as an industrial building could alternately be considered as\an efror
of omission of the one and commission of the other.

D.3.5.2 Logical consistency

Only feature types and attributes defined in the data product specification are present in the datqset.
See the corfformance result for conceptual consistency in Table D.2.

Table D.2 — Conformance result for logical consistency

Quality . Number of Counts
Scope Conformance requirements . Palss
element eévaluations yes/no
Dataset |Cpnceptual 1) Only feature types and attributes 1 (no errors detect- 1/0 Yes

nsistency defined in the application schema can be>,|ed)
present in the dataset.

[}

D.3.5.3 Completeness

D.3.5.3.1 |General

Completengss in this example is classified/by feature class. The types of measures tested for|are
commissiop and omission. The results dxe shown in Tables D.3 to D.5.

D.3.5.3.2 |Quantitative result

Table D.3 depicts a way to classify completeness using quantitative values.

Table D.3 — Completeness by feature class

Number of
instances in Commission Commission - Omission
Feature ¢lass . Omission count b
the universe of count percentage? percentage
discourse
Path 7 1 14 1 43
Road¢ 5 2 40 0 0
Tree 25 1 12 2
Industrial building 4 0 0 1 50
House 10 0 10 1 10
a2 Commission percentage = number of included items/number of items in the universe of discourse x 100.
b Omission percentage = number of omitted items/number of items in the universe of discourse x 100.
¢ If there is a small distinction between an unpaved road and a large path, the error 2 commission of roads could be a
misclassification; see D.3.5.4.2.
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Table D.4 presents the conformance results derived from the quantitative results.

Table D.4 — Completeness conformance

Evaluation Quality Measure and Feature | Conformance | AQL2 | Error | Pop Pass
ID element measure ID type requirements count
1 Commission |Excessitem (2) |Path c 2 1 7 Yes
2 Omission Missing item (5) |Path b 2 3 7 No
3 Commission |Excessitem (2) |Road C 2 2 5 Yes
4 Omission Missing item (5) |Road b 2 0 5 Yes
5 Commission |Excessitem (1) |Tree i 10 % 3 25 No
6 Omission Missing item (5) |Tree h 10 % 2 25 Yes
7 Commission |Excessitem (2) |Industrial f 2 0 4 Yes
building
8 Omission Missing item (5) |Industrial e 2 2 4 Yes
building
9 Commission |Excessitem (2) |House f 1 10 Yes
10 Omission Missing item (5) |House e 1 10 Yes

a  |AQL = acceptance quality limit

D.3

5.3.4 Aggregated conformance result

Confformance results regarding transport networks (paths and roads) and buildings (ind
houses) are aggregated in Table D.5 using the fellowing rule: if one of the original results
aggregated result will be “No”. (100 % pass fail;'see Annex G)

Table D.5 — Aggregated completeness conformance

istrial and
is “No” the

Qualit Number of Counts
Scope elemelft Conformance requirements evaluations and es/o Pass
ID (see Table D.4) y
Trgnsport net-|Omission \_|b) Max.two missing for each featuretype|2 (evaluationIDbandd)| 1/1 No
work
Trgnsport net-|Commission |c) Max. two in excess for each feature|2 (evaluationIDaandc)| 2/0 Yes
work type
Buildings Omission |e) Max.two missing for each feature type | 2 (evaluation ID h and ) 2/0 Yes
Bui|ldings Commission |f) Max. two in excess for each feature |2 (evaluation ID gand i) 2/0 Yes
type
D.3|54 Thematic quality — classification correctness

D.3.5.4.1 General

Information about completeness can be further clarified by thematic quality information. For example,
two of the three omitted paths are in fact classified as roads (see Table D.6). The results are shown in
Tables D.6 to D.8.

D.3.5.4.2 Quantitative result

One way of depicting errors associated with thematic quality is by using the measure “misclassification

matrix”.
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Table D.6 is a misclassification matrix that shows errors by feature class. It explains how well the
instances in the dataset are classified. The different percentages should always refer to the population
in the dataset.

NOTE A misclassification matrix is a square matrix where the i, j element corresponds to the quantity
classified as belonging to class j when it actually belongs to class i.

Table D.6 — Feature misclassification matrix

. Dataset
Universe of i
discourge Path Road Tree P House Sum
building

Path 4 2 0 0
Road 0 5 0 0 5
Tree 0 0 23 0 0 23
Industrial 0 0 0 2 1 Cb'\' 3
building N
House 0 0 0 ,.Q 9
Sum 4 7 23 2 10 46
The discrepancy between the sum and the number of items in the univérse of discourse and the datpset

comes from the missing and excess items.

D.3.5.4.3

Derived conformance result

Table D.7 presents the conformance results derived from the quantitative results.

Table D.7 — Thematic quality conformance

Conform-
Evaluatior Quality element Meastite Feature ance AQL Mls_-claSSIfl- Paks
ID type require- cation count
ments
11 Thematic classification | Number of incor- |Path d 2 2 Y¢s
correctness reetly classified
features
12 Thematic classification [ Number of incor- |Road d 2 0 Yds
correctness rectly classified
features
13 Thematic classification |Number of incor- |Industrial g 2 1 Ygs
correcthess rectly classified |building
features
14 Thematic classification |Number of incor- |House g 2 0 Y¢s
correctness rectly classified
features
15 Thematic classification | Number of incor- |Tree k 0 0 Yes
correctness rectly classified
features

D.3.5.4.4 Aggregated conformance result

Conformance results regarding transport networks (paths and roads) and buildings (industrial and
houses) are aggregated in Table D.8 using the following method: if one of the original results is “No” the
aggregated result will be “No” (100 % pass fail; see Annex G).
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Table D.8 — Aggregated classification correctness conformance

Number of Counts
Scope Quality element Conformance requirements evaluations and ID es/no Pass
(see Table D.7) y

Transport|Thematic classifica-|d) Max. two feature instances in each |2 (evaluation No.11and| 2/0 Yes
network |tion correctness feature type misclassified as another|12)

of the transport network feature type.
Buildings |Thematic classifica-|g) Max. two feature instances mis-|2 (evaluation No.13and| 2/0 Yes

tion correctness classified as another of the building|14)

feature types.
D.3|5.5 Thematic quality - quantitative attribute accuracy
D.3|5.5.1 General
The type of measure tested for in this example is quantitative attribute accuracy. In Table D.9, only

featlures that have a homologue in the same feature type (“class”) are taken into account.
shown in Table D.9 and Table D.10.

are

D.3

Attl

5.5.2 Quantitative result

ibute height of trees is shown in Table D.9.

Table D.9 — Feature attribute height misclassification matrix — Tree height

[he results

Dataset
Uhiverse of discourse Class A Class'B Class C
1mto3m 3mto5m 5mto10 m ClassD>10m Sum

Clafs A 3 <O 1 0 0 4

N
Claps B 1 \.Q‘(_b 5 0 0 6
Claps C o O 2 6 2 10
Claps D O 0 0 2 2
Surh 4 8 6 4 22
Ong tree is missing a class)code and is therefore not counted in the misclassification matrix| This error
could be reported as.adomain consistency error.
D.3|5.5.3 Derived conformance result
Table D.10 presents the conformance results derived from the quantitative results.

Table D.10 — Thematic quality conformance
Quality Measure and t Fz;;ltl:gb_ Co:goxl'llir:ir_nce AQL Misclassifica- Po Pass
element measure ID yp q tion count p
ute ments

Quantitative|Misclassification|Tree/height j 20 % 6 22 No
attribute|matrix (62) Class
accuracy

D.3.5.6 Aggregated conformance to data product specification

In

Table D.11, all the conformance results for buildings, transport network and trees are aggregated

together with the conformance to the conceptual schema to provide the conformance to the data
product specification following the registered measure “data product specification passed”.
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Table D.11 — Conformance to the data product specification

. Number of Counts
Scope Conformance requirements . Conformant
evaluations yes/no
Dataset |Tobe conformantwith the data quality requirements, |11 requirements 8/3 Dataset NOT
a dataset shall pass all the data quality requirements conformant
. L (Not passed
in the application schema.
req. 2,9 and
10)

D.4 Re rting data QR nllfy

Tttty

D.4.1 Reporting as metadata

D.4.1.1 (eneral

Subclauseq D.4.1.2 to D.4.1.4 present examples of how to report the quality results as metadatq, as
described |n this document (Clause 11 and Annex C) and in ISO 19115-1. Indeed, one instance of MD_
Metadata gggregates one or more instances of DataQuality.

In the examples, some instances of classes (DataQuality and QualityElement) have been giver] an
identifier (ID) according to XML principles. These identifiers are used when referencing to those
instances Within other classes.

D.4.1.2 Reporting commission

Table D.12|presents an example of how to report the quantitative results, derived conformance refsult
and aggregated conformance result for the transport network feature types.

The mechahnism for reporting these results is similar for the other feature types of the dataset.

Table D.12 — Reporiting commission as metadata

XML element Example Comment
DataQuality
|scope: MD_Scope
level{MD_ScopeCode Dataset Scope of this data qualjity
unit

QualityEvaluationReportyQualityEvalua-
tionRepprtinformation

|rep01 tReference; CI_Citation Reference and abstract
of the attached quality]
evaluation report.

title: CharacterString Reporting as quality evaluation
report, see D.4.2.

dake:-€l Date

date: Date 2010-07-05
dateType: CI_DateTypeCode Creation
abstract: CharacterString The quality evaluation report at-

tached to this quality evaluation is
providing more details on the deri-
vation and aggregation method.

report: Commission In this instance of com-
mission, the quantitative
result is provided for
each feature type for the
measure 2 (number of
excess item).

id = quantitative_commission
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Table D.12 (continued)

XML element Example Comment

|measure: MeasureReference

nameOfMeasure: CharacterString Number of excess items.

measureldentification: MD_Identifier

|Code: CharacterString 2

measureDescription: CharacterString |Number of items within the data-
set that should not have been in
the dataset

|evaluation: Fulllnspection

evaluationMethodType: Evaluation- directExternal
MethodTypeCode

evaluationMethodDescription: Charac- |Compare count of items in the
terString dataset against count of items in

universe of discourse.

|resu1t: QuantitativeResult For more readgbility, only
commission fof paths and
roads are repofted here,

|resultScope: MD_Scope

level: MD_ScopeCode featureType but every featyre type
levelDescription: MD_ScopeDescrip- shall be reportied since
tion the data qualitly scope is
|features: GF_FeatureType Path the dataset.
value: Record 0
valueUnit: UnitOfMeasure None

|resu1t: QuantitativeResult

|resultSc0pe: MD_Scope

level: MD_ScopeCode featureType
levelDescription: MD_ScopeDeScrip-
tion
|features: GF_Featurelype Road
value: Record 2
valueUnit: UnitOfMeasure None
report: Commission In this instancg of

commission, the derived
conformance result is
provided for ejch feature
type for the m¢asure 1
(excess item).

id = conformance-Commission

|measure: MeasureReference

nameOfMeasure: CharacterString excess item

measureldentification: MD_Identifier

|code: CharacterString 1

measureDescription: CharacterString |Indication that an item is incor-
rectly present in the data.

| evaluation: AggregationDerivation

evaluationMethodType: Evaluation- indirect
MethodTypeCode
evaluationMethodDescription: Charac- |Derivation from quantitative
terString result.
derivedElement: Element quantitative_commission Reference to the original

results.
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Table D.12 (continued)
XML element Example Comment
|resu1t: ConformanceResult Derived conformance
|resultScope: MD_Scope result for the path com-
— mission.
level: MD_ScopeCode featureType

levelDescription: MD_ScopeDescrip-
tion

features: GF_FeatureType

Path

For more readability, only
commission for paths and
roads are reported here,

but every feature type
shall be reported sinc

] s Vol ST T IN]
FLITICAUIUTIL. UT_CUItatiUll

title: CharacterString

Data product specification (see
D.2.1.4, listitem b).

date: CI_Date

the data quality scope
the dataset.

iS

date: Date 2010-07-05
dateType: CI_DateTypeCode |Creation
|pass: Boolean True
|resu1t: ConformanceResult Derived conformance
|re ultScope: MD_Scope result for the road conj-
= mission.
||level: MD_ScopeCode featureType
— - For more readability, dnly
‘tt_svelDescrlptlon: MD_ScopeDescrip- commission for paths gnd
lon roads are reported heile,
| features: GF_FeatureType Road but every feature type

|sp

shall be reported since

bcification: CI_Citation ) i
the data quality scope fis
title: CharacterString Data productspecification (see the dataset.
D.2.1.4, listitem b).
date: CI_Date
date: Date 2010-07-05
dateType: CI_DateTypeCode™ [Creation
|pass: Boolean true
DataQuality Aggregated conform-
. .. ance result for transpdrt
id = agg_cqmmission1 network
|scope: MD_Scope The scope is now the f¢a-
level{MD s Cod FeatureT ture types for transpoft
eve ->COPELOTR caturelype network, which impliep
levelDescription: MD=ScopeDescription that the data quality ufit
feqtures: GRPeatureType TransportNetwork (road and path) [has changed. That is why
a new instance of Data}
Quality has been creatgd.

|report:

Commission

| evaluation: AggregationDerivation

evaluationMethodType: Evaluation- indirect

MethodTypeCode

evaluationMethodDescription: Charac- | 100 % pass fail aggregation of the
terString conformance commission result

for roads and paths.

evaluationProcedure: CI_Citation

title: CharacterString Annex G
date: CI_Date
date: Date 2010-07-05
dateType: CI_DateTypeCode |Creation

Aggregation method.

66
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XML element

Example

Comment

derivedElement: Element

conformance_commission

Reference to the original
results.

result: ConformanceResult

specification: CI_Citation

title: CharacterString

Data product specification (see
D.2.1.4, listitem b)

date: CI Date

date: Date 2010-07-05
dateType: CI_DateTypeCode |Creation
Pass: Boolean true

D.4

Table D.13 presents an example of how to report the derived conforfmance results and
formance result for the buildings feature types.

con

1.3 Reporting classification correctness

hggregated

Thg mechanism for reporting these results is similar for the others.feature types of the dataset.
Table D.13 — Reporting classification cerrectness as metadata
XML element Example Comment
DatjaQuality

scope: MD_Scope

level: MD_ScopeCode

Dataset

Scope of this
ty unit.

Hata quali-

QualityEvaluationReport: QualityEvaluat
fionReportinformation

|reportReference: CI_Citation

Reference andl abstract

title: CharacterString

Reporting as quality evaluation
report; see D.4.2.

of the attachdd quality
evaluation report.

date: CI_Date

date: Date

2010-07-05

dateType: CI_DateTypeCode

Creation

abstract: CharacterString

The quality evaluation report
attached to this quality evaluation
is providing all the quantitative re-
sults which are not provided in the
metadata, and more details on the
derivation and aggregation method.

report: ThematicClassificationCorrectness

id = conformance_classification

In this instance of classi-
fication correctness, the
derived conformance
result is provided for
each feature type for the
measure 60 (number of
incorrectly classified
features).

measure: MeasureReference

nameOfMeasure: CharacterString

Number of incorrectly classified
features.

measureldentification: MD_Identifier

©IS
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Table D.13 (continued)

MethodTypeCode

XML element Example Comment
|code: CharacterString 60
| evaluation: AggregationDerivation
evaluationMethodType: Evaluation- Indirect

evaluationMethodDescription: Charac-
terString

Derivation from quantitative

results reported in the quality eval-

uation report.

QualﬂtyEvaluationReportDetails: Charac-
terStfing

The original quantitative results

are described in D.3.5.5.2 of the
quality evaluation report.

Reference to the origjnal
results.

resulf: ConformanceResult

Derived confermancd

|re ultScope: MD_Scope

result for'the industrjal

level: MD_ScopeCode

featureType

buildings classificatign.

tion

levelDescription: MD_ScopeDescrip-

The.original quantitat
tive result is intentiop-

|features: GF_FeatureType

Industrial Building

ally not provided in
metadata. It is descriped

| spgcification: CI_Citation

in the quality evaluatfion

title: CharacterString

Data product specification\(see
D.2.1.4, listitem g).

report.

The attribute Quali-
tyEvaluationReportDle-
tails gives the precisg
reference to the origipal
result within the quality
evaluation report.

date: CI_Date

For more readability,

date: Date

2010=~07-05

only classification foy
industrial buildings gnd

dateType: CI_DateTypeCode

Creation

houses are reported

explanation: CharacterString

The original quantitative result is
provided in D.3.5.5.2 of the quality

evaluation report.

here, but every featui
type shall be reporte
since the data quality

== o

paps: Boolean

True

scope is the dataset.
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XML element

Example

Comment

|result: ConformanceResult

Derived conformance

|resultScope: MD_Scope

result for the industrial

buildings classification.

The original quantita-
tive result is intention-
ally not provided in

level: MD_ScopeCode featureType
levelDescription: MD_ScopeDescrip-
tion

features: GF_FeatureType House

metadata. It is described

in the quality evaluation

f — ol
|leCLllchlLlUll. CI_CUItAdUIUIT

title: CharacterString

Data product specification (see
D.2.1.4), requirement g

report. Thejaftribute
QualityEvaluationRe-
portDetails gjves the

date: CI_Date

precise refergnce to the

date: Date

2010-07-05

otiginal result within

dateType: CI_DateTypeCode

Creation

the quality eyaluation
report.

explanation: CharacterString

The original quantitative result
is provided in quality evaluation
report.

For more readlability,
only classification for
industrial bujldings and

pass: Boolean True houses are reported
here, but every feature
type shall be feported
since the datq quality
scope is the dataset.
DatfaQuality Aggregated c|assifica-
id 4 agg._classification2 tion correctnpss result
1999- for buildings.
| Scope: MD_Scope The scope is now the
level: MD_ScopeCode FeatureType buildings feafure types,

levelDescription: MD_ScopeDescription

which implie§ that
the data quallty unit

features: GF_FeatureType

Buildings (industrial building and
house).

has changed.[That is
why a new ingtance of
DataQuality Has been
created.

report: ThematicClassificationCorrectness

| evaluation: AggregationDerivation

Aggregation method.

MethodTPypeCode

evaluationMethodType: Evaluation-

Indirect

terString

evaluationMethodDescription: Charac-

100 % pass fail aggregation of the
conformance classification correct-
ness result for industrial buildings
and houses.

evaluationProcedure: CL Citation

title: CharacterString Annex G
date: CI_Date
date: Date 2010-07-05
dateType: CI_DateTypeCode |Creation

derivedElement: Element

conformance_classification

Reference to the original
results.

result: ConformanceResult
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Table D.13 (continued)

XML element Example Comment

specification: CI_Citation

title: CharacterString Data product specification (see
D.2.1.4, listitem g)

date: CI_Date
date: Date 2010-07-05
dateType: CI_DateTypeCode |Creation

n 1 Lanl
paps—boorcan TTUucT

D.4.1.4 Reporting conformance to the data product specification

Table D.14[presents an example of how to express conformance to the data product specificatiof by
aggregatinig the results for the different requirements.

Table D.14 — Reporting conformance as metadata

XML element Example Comment
DataQuality
|scope: MID_Scope
|level: MD_ScopeCode Dataset
QualityEvaluationReport: QualityEvalua- Reference and abstract of the
tionRepprtinformation attached quality evaluatioh
|rep01 tReference: CI_Citation report.
title: CharacterString Reporting@s quality evalua-
tion repert see E.4.2.
dage: CI_Date
date: Date 2010-07-05
dateType: CI_DateTypeCode Creation
abstrjact: CharacterString The quality evaluation report
attached to this quality eval-
uation is providing fully-de-
tailed information about the
evaluation applied and results
obtained.
report: Quality Elemefit A combination of data quality
elements is used to report|the
conformance of the dataseft
to the data product specifit
cation.
|measure: MeasureReference
nameOfMeasure: CharacterString Data product specification
passed.
measureldentification: MD_Identifier
|code: CharacterString 101
measureDescription: CharacterString |Indication that all require-
ments in the referred data
product specification are
fulfilled.
evaluation: AggregationDerivation
evaluationMethodType: Evaluation- Indirect
MethodTypeCode
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Table D.14 (continued)
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XML element

Example

Comment

evaluationMethodDescription: Charac-
terString

100 % pass fail aggregation of
each conformance result for
the requirement expressed in
the data product specification.

evaluationProcedure: CI_Citation

title: CharacterString Annex G
date: CI_Date
date: Date 2010-07-05
dateType: CI_DateTypeCode |Creation

QualityEvaluationReportDetails: Charac-

terString

The original results are de-
scribed in D.3.5.2, D.3.5.3.4,
D.3.5.4.4 and D.3.5.5.3 of the
quality evaluation report.

Reference to’the ofiginal

results in the quality eval-

uation report (con
consistency confor
result, quantitativ
accuracy conformd
for tree heights, et

ceptual
mance
b attribute
nce result

C.).

derivedElement: Element

agg_commissionl

Reference to the ag
commission confor
result for transpoi
described previou
metadata.

foregated
mance

t network
ly in the

derivedElement: Element

(id)

Reference to the ag
commission confor
result for building!

previously in the npetadata.

roregated
mance
described

derivedElement: Element

(td)

Reference to the cd

conformance result for trees

described previou
metadata.

mmission

ly in the

derivedElement: Element

(id)

Reference to the ag
ed omission confor
result for transpoq
described previou
metadata.

Foregat-
mance

t network
ly in the

derivedElement: Element

(id)

Reference to the ag
omission conforms:
for buildings desc
ously in the metad

foregated
ince result
ibed previ-
hta.

derivedElement: Element

(id)

Reference to the o
conformance resu
described previou

ission
t for trees
ly in the

metadata

derivedElement: Element

(id)

Reference to the aggregated
classification correctness
conformance result for
transport network described
previously in the metadata.

derivedElement: Element

agg_classification2

Reference to the aggregated
classification correctness
conformance result for build-
ings described previously in

the metadata.
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Table D.14 (continued)

XML element

Example

Comment

derivedElement: Element

(id)

Reference to the classifica-
tion correctness conformance
result for trees described
previously in the metadata.

result: ConformanceResult

specification: CI_Citation

title: CharacterString

Data product specification (see

D.Z1.4)

date: CI_Date

date: Date

2010-07-05

dateType: CI_DateTypeCode

Creation

ex

pblanation: CharacterString

3 requirements out of 11 are
not fulfilled: the dataset is not
conformant.

pa

5s: Boolean

False

D.4.2 Re

The struct

D.5 Add

D.5.1 Ge

Some conc
D.5.4 showj

Some conc

D.5.2 Re

itional examples

neral

porting in a quality evaluation report

ire of the quality evaluation report is free.

epts have not been described in the'examples in D.4.

porting descriptive results as metadata

epts have not been described in the previous example. The additional examples in D.5.p to
how to report descriptive result, metaquality and sampling evaluation procedures.

Sometimeq it can be impossible-to-express the evaluation of a data quality element in a quantitative
way. Descifiptive result could-then be used. Table D.15 is an example of the reporting as metadatp of
descriptivg results.
Table D.15 — Reporting descriptive result as metadata
XML'element Example Comment
| DataQuality
|scope:MD Scope
level: MD_ScopeCode Dataset The dataset describes
archaeological objects.
report: RelativelnternalPositionalAccu-
racy
evaluation: IndirectEvaluation
evaluationMethodType: Evaluation- |Indirect

MethodTypeCode

evaluationMethodDescription:
CharacterString

Compares absolute positional accu-
racy of the archaeological objects
and the absolute positional accura-
cy of the rivers.
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Table D.15 (continued)
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XML element

Example

Comm

ent

deductiveSource: CharacterString

Positional accuracy of the rivers
nearby the archaeological camp.

result: DescriptiveResult

statement: CharacterString

Relative positional accuracy be-
tween archaeological objects and
rivers is higher than the absolute
positional accuracy of the archaeo-

lacical obhiactc (O 0
05T 0

A=~ A A ey |

D.5.3 Reporting metaquality as metadata

The

resyilt is 5 m accuracy.

An

elernent, for which a measure called “Safety Factor” is used.

Table D.16 describes how to report metaquality as metadata.

Table D.16 — Reporting metaquality as metadata

absolute positional accuracy of the topological survey on an archaeological site is evalluated: the

evaluation of the quality of the evaluation is then provided using the confidence metaquality

nameOfMeasure: CharacterString

Root mean square error planimetry.

data quality ¢
order to be alj

measureldentification: MB_Identifier

ence it in the

|code: CharacterString

47

metaquality ¢

measureDescription®€haracterString

Standard deviation where the true
value is not estimated from the ob-
servations but known a priori.

have not beer
here.

|eva1uation: Eallinspection

evaluationMethodType: Evaluation-

MethodTypeCode

directExternal

evaluationProcedure: CI_Citation

title: CharacterString

IGN data quality evaluation proce-
dure.

XML element Example Comment
DatfaQuality
| scope: MD_Scope
|level: MD_ScopeCode Dataset
report: AbsolutExternalPositionalAccuracy Absolute positional
fd = positionalaccuracy1 accuracy repgrt.
|measure: MeasureReference An ID is provided to the

lement.

All optional aftributes

filled

date: CI_Date

date: Date 1995-02-09
dateType: CI_DateTypeCode Creation
|result: QuantitativeResult
value: Record 5
valueUnit: UnitOfMeasure Metre

lement in
le to refer-
following
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measureldentification: MD_Identifier

code: CharacterString

Table D.16 (continued)
XML element Example Comment
report: Confidence Metaquality report
relatedElement: Element positionalaccuracyl (confidence) related to
the previous accuracy
measure: MeasureReference report.
nameOfMeasure: CharacterString Safety Factor

uthority: CI_Citation

title: CharacterString

IGN Measures

date: CI_Date

date: Date

1995-01-01

dateType: CI_DateTypeCode

Creation

mgq

asureDescription: CharacterString

The ratio between the accuracy
class of the evaluation elements and
the accuracy class that has to be
obtained in the dataset.

evalu

ation: Fulllnspection

ev
Mg

pluationMethodType: Evaluation-
thodTypeCode

directExternal

ev

hluationMethodDescription

The bigger the “Safety Factor” is
the more trustfullis the evaluation.
The “Safety Factor" has to be bigger
than 2 to validate the evaluation.

ev

hluationProcedure: CI_Citation

title: CharacterString

Arréte2003 (French legislation)

date: CI_Date

date: Date 2003
dateType: CI_DateTypeCode Publication
|result:: QuantitativeResult
value: Record 2.4
vajueUnit: UnitOfMeasure

D.5.4 Re

D.5.4.1 E

The actual

porting alternatives

asayear w

xample ef'quality report using coverage result

tyof a dataset can be described by the latest control date. In this example a date is expreq
hen an area was updated (e.g. from aerial photography, or for a theme updated from anof

dataset). Figure D.5 illustrates the example of using a coverage result to report the evaluation of
dataset’s actuality. In the example in Figure D.5 on the left, the updated part of the database is reported
as a coverage, with pixel values representing the update year. The example in Figure D.5 on the right
shows a date when the data has been controlled with respect to completeness and positional accuracy

for a scope

74

(e.g. buildings and roads).
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Figure D.5 — Coverage result to report evaluation of dataset’s actuality

D.5
Ger

The
que
of s
inte

Corn

Thd
sca
are

D.5

4.2 Example of quality report for lidar data height model using free text
eral information about quality

measured or estimated quality applies to the entirety of the surface scanned. For f

canning and point density. Good knowledge of the local terrain conditions is also valu
rpretation of data.

hpleteness

point density on ground varies with terrain type, type.of‘vegetation, the season in v
ning was performed and a number of other factors. This/variation means that in some
deficiencies in the point density, while in other places the point density is high.[34]

4.3 Example of quality report for INSPIRE hydrography positional accuracy

Ge

bo
Obj

The
med

watler levels. Updating is only;earried out when it is clear that there has been a major lasting

Thd
diff]
lasq

D.5

m
ge(:)}raphically limited area. Concrete objects have higher requirements than objects w

etrical requirements on positional accuracy depend on the object’s distinctness

ndaries.
pcts in the water have very high pesitional accuracy.

shoreline is measured at normal water level, except in regulated lakes and rivers
isured at the maximum damming limit. The position of the shoreline may vary due t

positional accuragyef streams is high in open surfaces but is varied in forest areas
jcult to see through.the canopy. Large errors regarding streams are gradually being corre
r/height datain)forest areas. Other hydrographic objects have very high positional accuj

.5 Howto report sampling procedure

Thi

quallity conformance levels have been defined in the data product specification.

5 examiple is based upon a topographic database produced by a European national land §

he area in

stion, it is therefore important to refer to metadata for information en“survey technique, time

able in the

vhich laser
hreas there

within a
ith diffuse

where it is
o different
change.

where it is
pcted using

urvey. The

Road feature type is evaluated in this example through a sampling evaluation.

The sampling procedure is applied using the principles of ISO 2859-1, as described in Table D.17.

Table D.17 — Procedure for sampling

Process step Example

Define a sampling method

Multistage sampling. Selecting enough sampling units so that
sample ratio is fulfilled. Sampling is based on weighted features.

Define items

All features.

Div

ide the data quality scope (population) into lots | Number of datasets.

Divide lots into sampling units

N-number 1 km x 1 km squares.

©IS
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Table D.17 (continued)

Process step

Example

Define the sampling ratio or the size of the sample

Sample size depends on the AQL value for that lot.

Select sampling units

Selectrequired number of sampling units so that sampling ratio

or sample size for items is fulfilled.

Inspect items in the sampling units

Inspect every item in the sampling units.

If the quality requirement for the feature is 1 nonconformity per 100 units (AQL = 1), then all features
collected are checked from the data source. Inspection by sampling is done when the AQL = 4 or 15.

A lot used for testing should consist of datasets produced as far as possible at the same time and-y
ethods. From the lot, sampling units of N-number 1 km x 1 km squares are selected, 50
I of features in the sample is sufficient for an AQL = 4.

the same
the numbe

Table D.18

|

is an example of how to report sampling procedure information as metadata.

Table D.18 — Reporting results of sampling evaluation as metadata

XML element

Example

DataQuality

y

|scope: M

D_Scope

level:

MD_ScopeCode

Feature Type.

levelll

escription: MD_ScopeDescription

|features: GF_FeatureType

Road.

|report:

Commission

|meas

ire: MeasureReference

na

meOfMeasure: CharacterString

Number of excess items.

meq

asureldentification: MD_Identifier

code: CharacterString

2

me

asureDescription: CharacterString

Number of items within the dataset that should not havg
been in the dataset.

evalu

htion: SampleBasedInspection

ev
Me

iluationMethodType: Evaltration-
thodTypeCode

directExternal

ev
St

luationMethodDéseription: Character-
ing

Multistage sampling. Selecting enough sampling units
so that the sample ratio is fulfilled. Sampling is based o
weighted features.

evaluationProgedure: CI_Citation
title: €haracterString Annex E
date®CI_Date
date: Date 2010-07-05
dateType: CI_DateTypeCode Publication.
referenceDoc: CI_Citation
title: CharacterString ISO 2859-1
date: CI_Date
date: Date 1999-11-18
dateType: CI_DateTypeCode Publication.

lotDescription: CharacterString

Alotis a group of databases (e.g. 1:10 000 map sheet)
which are taken for inspection. The lot size is the number
of features in the lot.

All the roads in the dataset (one lot for the whole dataset).
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Table D.18 (continued)

XML element

Example

samplingScheme: CharacterString

From the lot, an area of a certain number of 1 km x 1 km
squares are sampled, such that the number of roads in the

sample is at least the same as required by AQL =

4,

samplingRatio: CharacterString

On average, an area comprising format sheets (16 databas-
es) with 6 to 10 squares (1 km x 1 km) is recommended as a

practical lot size.

result: ConformanceResult

I
[specification: CI_Citation

title: CharacterString

Data product specification (see D.2.1.4, list.itern

date: CI_Date

date: Date 2010-07-05
dateType: CI_DateTypeCode |Creation
Pass: Boolean True
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Annex E
(informative)

Sampling methods for evaluating data quality

This anney provides guidelines for defining samples and devising sampling methods. For sampling for
evaluating|conformance to a data product specification, the ISO 2859 series and ISO 3951{1 may be
applied. THese documents were originally developed for non-spatial use. This annex describes hoy to
apply the 15O 2859 series and ISO 3951-1 and other spatial sampling techniques to geographic data.

E.2 Lotphnd item

Lot and item are important concepts in the sampling inspection method specified in the ISO 2859 sefries
and ISO 3951-1. A lot is the minimum unit for which quality may be evaluated. An item is the mininjum
unit to be nspected and should be defined by the data producer in aecordance with the data prcﬂuct
specificatipn.

E.3 Sample size

The size of a population, and consequently the size of samples, may be defined according to diffefent
bases on items. The definition of a sample size requires-‘an explicit indication of the items. Examplds of
different bases are presented in Table E.1.

The differgnce between the perspectives is illustrated in Figure E.1. The whole figure represents|the
data within the data quality scope. The figure depicts a possible sample area of approximately 15 % of
the total dpta quality scope area, but only about 10 % of the curve length within the sample area, pand
0 % of the yertices.

NOTE1 The data quality scope is the)area in the outer box. The sample area is the shaded box.

To help ovércome sample difficulties such as those in Figure E.1, the size and location of a samplecan
be defined|using a combindtion of different criteria, thus enforcing the representativity of the samplle.

NOTE 2  The data quality scope is the area in the outer box. The sample area is the shaded box.

EXAMPLE It isrecommended that the sample includes 10 % of the area covered by the dataset and contpins
not less than 5 % ‘of-the total curve length describing the objects in the dataset.

et Ft—Diff brastsfordefimt bt

Basis Size of the dataset Sample size

Features Number of features of a given type. Number of features of a given type expressed
as a percentage of the total number of ob-
jects.

Area covered Area covered by the dataset. Area covered by the sample expressed as a
percentage of the total area.

Curves Total length of the curves in the dataset. |Length of the sampled curves expressed as a
percentage of the total length.

Vertices Total number of vertices describing curves|Number of vertices in the sample expressed as

or areas in the dataset. a percentage of the total number of vertices.
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NOT

E.4 Sampling strategies

E.4

Thi
asp

Figiire E.2. There are two aspects to a sampling strategy: the items to be sampled (area or fe

the

E The data quality scope is the area in the outer box. The sample area is the shaded box.

1 Introduction

5 clause provides guidelines for defining sdmples and sampling methods, consideri
ects of geographic data. The sampling strategies described in this annex are shown gr4

manner by which the items are selected’(probability or judgement).

Sampling strategy components

AND
Population definition Sampling procedure
| OR OR
Afearguided Feature-guided Judgmental sampling Probabilistic sampling
OR ‘ OR ‘ OR
Predefined Generated Simple Stratified Semi-random
areas areas random random

Figure E.1 — Effect of sample area location on representativity of items in the sample

hg specific
phically in
Qture), and

Figure E.2 — Sampling strategy relationships

E.4.2 Probabilistic versus judgemental sampling

E.4

.2.1 Differences

Probabilistic sampling applies sampling theory and involves random selection of the sample items. The
essential characteristic of probabilistic sampling is that each member of the population from which the
sample is selected has a known probability of selection. When probabilistic sampling is used, statistical
inferences may be made about the sampled population. Judgemental sample designs involve selection of
samples based on expert knowledge or professional judgement.

© IS0 2023 - All rights reserved

79


https://standardsiso.com/api/?name=ebb56e2b92c6c15a7f96a83b1d989b63

ISO 19157-1:2023(E)

E.4.2.2 Simple random sampling

Simple random sampling is probability-based and involves the selection of samples randomly. The
particular sample (e.g. features, location, time) is selected using random numbers to identify the items
and all possible selections are equally likely. Simple random sampling is useful when the population
of interest is relatively homogeneous in the characteristics being sampled, i.e. no major patterns and
clusters. This method may not result in representative coverage of an area, i.e. it is possible that the

sample selected will be only from a part of the area.

E4.23 St

ratified random sampling

Stratified

subpopulaf
items in di
mean and

E4.24 §

Semi-rand¢m or systematic sampling applies random selection of the initial safmple items (e.g. locat

time, or fq
systematid
samples arj
to search f
spatial tre
area.

E.4.3 Feature-guided versus area-guided sampling

E4.3.1 K

A feature-
the featuré
randomly,
cases, sim
is perhaps
major patt
random sa

NOTE
occurrence

|

sampling requires the population to be separated into non-overlapping strata

fferent strata. This sampling strategy has the potential for greater precision in estimate
rariance than that of a non-stratified strategy for the same population.

emi-random sampling

ature) and rules for selection for all remaining items. An example of semi-randon
sampling is grid sampling where the initial position of a gridds-randomly determined
e taken at regularly spaced intervals (grid cells) over space. Systematic grid sampling is U
br clusters and to infer means, percentiles or other paramieters, and is useful for estima
hds or patterns. This method provides a practical and éasy way to ensure coverage o

eature-guided sampling (non-spatial sampling)

puided sampling strategy selects saniple items based on the non-spatial attribute
s and not on their spatial locatien’A sample within a data quality scope can be sele
hssuming homogeneous production characteristics for the entire data quality scope. In s
le random sampling can potentially not produce a satisfactory sample because homogen|
found only for subsets and-homogeneous distribution of samples is perhaps required
brns or clusters occur i the characteristics being sampled. In that case, a stratified or sq
mpling can potentially give better results.

If the sampling method is defined by selecting features randomly, then there is the risk off
pf a sample being ¢oncentrated in a small area (which can potentially not be acceptable).

or

ions that are more homogeneous among sample items in the same strata than among,sample

s of

ion,

or
and
sed
[ing
f an

b of
ted
me

eity

i.e.
mi-

the

Semi-rand¢m sampling may be used to ensure the verification of different criteria on the sample

size and/o
inspection

 locationy'to satisfy supplementary constraints for the samples or to reduce costs of
procéss.

the

EXAMPLE

A power company needs to evaluate the correctness of the attributes surveyed for feat

[lres

of different types. Two methods were considered: a random selection and a semi-random selection (selecting
randomly the features of one type and then collecting the objects of different types in the neighbourhood of the
first one until the samples for each type become fulfilled) leading to a reduced field inspection cost.

E.4.3.2 Area-guided sampling (spatial sampling)

In an area-guided sampling strategy, selection of sampling units is based on spatial considerations.
The sampling units may be existing geographic areas (e.g. political or statistical areas) or some other
partitioning of the universe of discourse for which the inspection is conducted. This type of sampling
may be used as a first stage of sampling, followed by a feature-guided sampling within each subarea.

EXAMPLE Random selection of UTM 1 km x 1 km grid areas in order to evaluate the attributes of the objects
contained in that area.
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Figure E.3 illustrates the result of the definition of areas to be submitted for inspection, obtained
by random generation of centre point coordinates of squares of equal area (constrained to be non-

ove

Wh
acc

Figlire E.4 illustrates an example of semi-random (systematic) sampling with the samplg
distributed along a regular pattern used to evaluate the positional@ccuracy of a dataset.

NOTE The “X” denotes the grid cells.selected by rule for inclusion in the sample.

Spa

sanjpling, if the distribution of features is non-homogeneous. When using a grid of constant
rulg is needed to-ihelude or exclude cells that are not completely inside the area of interest.

E.5 Probability-based sampling

E.5

rlapping).
\D\]]
Figure E.3 — Example of area-guided random sampling
bn coverage of the entire area is important, then the sample locations should be ¢

rding to a regular or semi-regular pattern.

| i)
ﬁ‘x%x xxx__x/k@s\x—xj_x\
xxxxxx\&@))‘(xxxk\
\g(xxxgp&}\x x| x LT

\J
NEE xﬂe}x/
S AR

Figure E.4 — Example of area-guided regular and non-random sampling

fial partitioning with different sizes in different areas of the dataset may be needed in se

etermined

d features

mi-random
cell size, a

12 General considerations

In applying sampling, the following points need to be taken into account.

a)

b)

The areas covered by a geographic dataset can potentially form a continuous space. When splitting
the dataset into lots, special attention should be paid to the omission or commission of items

crossing over the lot boundaries.

A variety of factors, including the quality of source data and skill of operators, can affect

the quality

of geographic data. The data producer should be careful to define many factors in order to achieve

homogeneity in terms of quality.

Depending on the sample design, design weights (which in a probability sample corresponds to the
reciprocal value of the probability of being included into the sample) may be used to define items in a
sample lot.
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