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Foreword

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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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 are vital to the
process of selecting a data set in that the value of data are directly related to its quality. A user of
geographic data may have multiple data sets from which to choose. Therefore, it is necessary to compare
the quality of the data sets 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 data set best sulted to appllcatlon needs or requlrements Complete descrlptlons of the quality

of a gats

the q

set forth in its product specification and assists data users in evaluating a product’s_abili

the 1
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To f3

comparable way and that there is a common understanding of the data quality measur
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uality of geographlc data allows a data producer to evaluate how well a data set meet<

equirements for their particular application. For the purpose of this evaluation, cle
pdures are used in a consistent manner.

cilitate comparisons, it is essential that the results of the quality reports are ex

used. These data quality measures provide descriptors of the quality of geographic d
arison with the universe of discourse. The use of incompatible measures makes

tures of data quality measures and defines commonly used data quality measures.

International Standard recognizes that a data producer and a data user may view
different perspectives. Conformance quality levels‘ean be set using the data produc
fication or a data user’s data quality requirements. If the data user requires more
mation than that provided by the data producer,the data user can follow the data pro
ty evaluation process flow to get the additional'information. In this case the data user r¢

pbjective of this International Standard is to provide principles for describing the
raphic data and concepts for handling quality information for geographic data, and
tandard manner to determine and report a data set’s quality information. It aims als
tlines for evaluation procedures of quantitative quality information for geographic daf
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INTERNATIONAL STANDARD

ISO 19157:2013(E)

Geographic information — Data quality

1 Scope

This International Standard establishes the principles for describing the quality of geographic data. It

— defines components for describing data quality;

—_— q

gpecifies components and content structure of a register for data quality measures;

— dlescribes general procedures for evaluating the quality of geographic data;

—
This
data

well
or nd

This
geog

2

Any
desc

a) 4
b) 1
c) 1

d) 4

establishes principles for reporting data quality.

International Standard also defines a set of data quality measures for use in evaluating a
quality. It is applicable to data producers providing quality information to describe ang

hd reporting
| assess how

h data set conforms to its product specification and to data users.attempting to determline whether

t specific geographic data are of sufficient quality for their particular application.

International Standard does not attempt to define minimum acceptable levels of]
raphic data.
Conformance

product claiming conformance to this Intérnational Standard shall pass all the r¢
ibed in the abstract test suite presented.in‘Annex A as follows:

\ data quality evaluation process shallpass the tests outlined in A.1;
Data quality metadata shall pass'thie tests outlined in A.2 and A.3;
\ standalone quality report.shall pass the tests outlined in A.4;

\ data quality measure shall pass the tests outlined in A.5.

3 Normative references

The 1
and 4
refer

ollowing referenced documents, in whole or in part, are normatively referenced in th
re indispensable for its application. For dated references, only the edition cited applies.
ences;the latest edition of the referenced document (including any amendments) appl

1S0/

quality for

Pquirements

s document
For undated
es.

'S719103:2005, Geographic information — Conceptual schema language

[SO 19108:2002, Geographic information — Temporal schema

1SO 19115-1:2014, Geographic information — Metadata — Part 1: Fundamentals?)

ISO 19115-2:20009, Geographic information — Metadata — Part 2: Extensions for imagery and gridded data

ISO 19135:2005, Geographic information — Procedures for item registration

1) Under preparation.
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4 Terms and definitions

41
accuracy
closeness of

agreement between a test result or measurement result and the true value

Note 1 to entry: In this International Standard, the true value can be a reference value that is accepted as true.

[SOURCE: ISO 3534-2:2006, 3.3.1, modified - original Note has been deleted. New Note 1 to entry
has been added.]

4.2

catalogue
collection o
collection of

[SOURCE: IS

4.3
conforman
fulfilment o

[SOURCE: IS

4.4

conforman
threshold v{
dataset (4.8]

4.5
correctnes
correspondg

4.6
data produ
detailed deq

f items (4.18) or an electronic or paper document that contains informationabou
items

0 10303-227:2005, 3.3.10, modified - Note has been deleted.]

Ce
f specified requirements

0 19105:2000, 3.8]

ce quality level
lue or set of threshold values for data quality (4.21) results used to determine how ¥
meets the criteria set forth in its data product spécification (4.6) or user requirementg

D
ence with the universe of discourse (4.24)

ct specification
cription of a dataset (4.8) or\dataset series (4.9) together with additional information

will enable it to be created, supplied to-and used by another party

[SOURCE: IS

4.7
data qualit
generic datg

Note 1 to enti
data quality.

0 19131:2007, 4.7, medified - Note has been deleted.]

y basic measure
quality (4.2%) measure used as a basis for the creation of specific data quality measur

y: Data quality basic measures are abstract data types. They cannot be used directly when repd

4.8

t the

vell a

that

ES

rting

dataset

identifiable collection of data

Note 1 to entry: A data set can be a smaller grouping of data which, though limited by some constraint such as
spatial extent or feature type (4.15), is located physically within a larger data set. Theoretically, a data set can be
as small as a single feature (4.11) or feature attribute (4.12) contained within a larger data set. A hardcopy map or
chart can be considered a data set.

[SOURCE: IS

019115-1:—, 4.3 1%

2) To be published.

2

© ISO 2013 - All rights reserved


https://standardsiso.com/api/?name=afdfe13725b3c3b2598afaf0094e7354

49

ISO 19157:2013(E)

dataset series
collection of datasets (4.8) sharing common characteristics

[SOU
4.10

RCE: ISO 19115-1:—, 4.10]3)

direct evaluation method
method of evaluating the quality (4.21) of a dataset (4.8) based on inspection of the items (4.18)
within the dataset

411

featyre

abst]

Note
used

[SOU
412

featuyre attribute

char

Note
attril

[SOU
413

featuyre instance

indiv
[SOU;

4.14

featyre operation

oper
[SOU
4.15

feature type

class
[SOU;

4.16
geog

action of real world phenomena

1 to entry: A feature may occur as a type or an instance. Feature type (4.15) or feature instance
Wwhen only one is meant.

RCE: ISO 19101:2002, 4.11]

hcteristic of a feature (4.11)

1 to entry: A feature attribute has a name, a data type and a'value domain associated with
ute for a feature instance (4.13) also has an attribute value taken from the value domain.

RCE: S0 19101:2002, 4.12, modified - Examples haye been deleted. Note 1 to entry hasl

idual of a given feature type (4.15)\“having specified feature attribute (4
RCE: ISO 19101-1:—, 4.1.14]9

htion that every instance of ayfeature type (4.15) may perform

RCE: 1SO 19110:2005, 4/5 ~-modified, Example and Note have been removed.]

of features (4.41)-having common characteristics

RCE: ISO 19156:2011, 4.7]

raphic data

(4.13) will be

it. A feature

been added.]

112) values

data

with implicit or explicit reference to a location relative to the Earth

[SOU
4.17

RCE: I1SO 19109:2005, 4.12, modified - Note has been deleted.]

indirect evaluation method
method of evaluating the quality (4.21) of a dataset (4.8) based on external knowledge

Note 1 to entry: Examples of external knowledge are data set lineage, such as production method or source data.

3) To be published.
4) To be published.
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anything that can be described and considered separately

Note 1 to entry: An item can be any part of a data set (4.8), such as a feature (4.11), feature relationship, feature
attribute (4.12), or combination of these.

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

4.19
metadata

information|
[SOURCE: I

4.20
metaqualit
information|

4.21
quality
degree tow

[SOURCE: IS

4.22
register
set of files c

[SOURCE: IS

4.23

standalone
free text do|
and measur

4.24
universe off
view of the 1

[SOURCE: IS

5 Abbre

5.1 Abbr

about a resource
0 19115-1:—, 4.9]%)

y
describing the quality (4.21) of data quality

hich a set of inherent characteristics fulfils requirements

0 9000:2005, 3.1.1, modified - Original Notes have been rémoved.]

bntaining identifiers assigned to items (4.18) with descriptions of the associated items

0 19135:2005, 4.1.9]

quality report
cument providing fully detailed infermation about data quality (4.21) evaluations, re
ps used

discourse
eal or hypothetical weorld that includes everything of interest

0 19101:2002, 429]

viated terms

pviations

sults

ADQR
AQL
RMSE
UML

XML

aggregateddataquality resuits
acceptance quality limit [ISO 3534-2:2006]
root mean square error

Unified Modeling Language

Extensible Markup Language

5) To be published.

4
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5.2 Package abbreviations

Abbreviations are used to denote the package that contains a class. Those abbreviations precede class
names, connected by a “_". The standard in which those classes are located is indicated in parentheses.
A list of those abbreviations follows.

CI Citation [ISO 19115-1:2014]

CT Catalogues [ISO/TS 19139:2007]

DQ Data Quality [ISO 19157]

DQM Data Quality Measure [ISO 19157]
EX Extent [[SO 19115-1:2014]

GF General Feature [ISO 19109:2005]
MD Metadata [ISO 19115-1:2014]

QE Quality Extended [ISO 19115-2:2009]
RE Registration [ISO 19135:2005]

6 Overview of data quality

Working with data quality includes:

— understanding of the concepts of data qualityrelated to geographic data. Annex B is a description of
ata quality concepts used to establish the components for describing the quality of geographic data;

— dlefining data quality conformancelevels in data product specifications or based on user
fequirements. Establishment of dataproduct specifications is described in ISO 19131:2007;

— gpecifying quality aspects in application schemas;

— ¢valuating data quality;

— Tfeporting data quality.

NOTHE 1  The develepment of application schemas is described in ISO 19109:2005.

A data quality evaluation can be applied to data set series, a data set or a subset of data withjn a data set,
sharing comihon characteristics so that its quality can be evaluated.

Data| quality shall be described using the data quality elements. Data quality elements and their
descriptors are used to describe how well a data set meets the criteria set forth in its data product
specification or user requirements and provide quantitative quality information.

When data quality information describes data that have been created without a detailed data product
specification or with a data product specification that lacks quantitative measures and descriptors, the
data element may be evaluated in a non-quantitative subjective way as a descriptive result for each element.

© IS0 2013 - All rights reserved 5
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Some quality related information is provided by purpose, usage and lineage. This information is reported
as metadata in conformance with ISO 19115-1:2014.

NOTE 2  Purpose describes the rationale for creating a data set and contains information about its intended
use, which may not be the same as the actual use of the data set. Usage describes the application(s) for which a
data set has been used, either by the data producer or by other data users. Lineage describes the history of a data
set and recounts the life cycle of a data set from collection and acquisition through compilation and derivation to
its current form. This general, non-quantitative information is illustrative for users and can help assessing the
quality of a data set, especially in cases where it is used for a particular application that differs from the intended
application (see also 9.2.3).

This International Standard recognizes that quantitative data quality elements may have associated
quality whi¢h is termed metaquality. Metaquality describes the quality of the data quality results in
terms of deflined characteristics.

NOTE3  The concept of metaquality is described in 7.5.

Figure 1 prqvides an overview of data quality information.

concerns —— = Standalone quality repgrt
. r
geographic data . di I
; isreported ini
Data qualitly scope = _dffll]_e 9 _bX ______ Data quality L __ _p ______ :
|
|
1
| : L Metadata ISO019115
: kubdividesinto : isexpressed by
I I
v Vv
Result sfope Data quality element
T
I
: isdescribed by
|
I B e N oo A
I I I I
I I I I
I I I I
i i i i
Data qualityjmeasure Data quality evaluation Data quality result Metaquality

Figure .l — Conceptual model of quality for geographic data

7 Components of data quality

7.1 Overview of the components

The components of data quality are described in Clause 7. Figure 2 presents an overview of the
components and the connections between them. See the data dictionary defined in Annex C (normative)
for more details about components and their attributes.

6 © IS0 2013 - All rights reserved
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DQ_Fulllnspection DQ_ConformanceResult

DQ_SampleBasedInspection DQ_QuantitativeResult

DQ_IndirectEvaluation DQ_DescriptiveResult

L~ DQ_DataEvaluation DQ_AggregationDeriv ation
DQ MeasureReference DQ_EvaluationMethad DQ Result
+measure| 0..1 +evaluationMethod 0..1 +result| 1..%
é DQ_StandaloneQualityReportinformation
DQ_Metaquality = DQ_Element LI—+st<ajdaloneQuaIityRepurtéO..1
—> - +relatedElement - +e|em?ntReport
- +repor

+derivedElement ; ‘j 2 DQ_DataQualjty
0.* -

1 DQ_Confidence

—1 DQ_Representativity

DQ_UsabilityElenpent

DQ_Homogeneity DQ_LogicalConsistency <

DQ_ConceptualConsistency,

DQ_PositionalAccuracy <}—

CH DQ_Completeness

DQ_DomainCongistency

DQ_AbsoluteExternalPositionalAccuracy |——

DQ_CompletenessCommission

DQ_FormatConsistenc
- y DQ_RelativelnternalPositionalAgcuracy |——

DQ_CompletenessOmission

DQx.TopologicalConsistency

DQ_GriddedDataPositionalAcquracy —

> DQ_ThematicAccurac
- y DQ_TemporalQuality <

DQ_ThematicClassificationCorrectness
DQ_AccuracyOfATimeMeasurement ——

DQ_NonQuahtitativ eAttributeCorrectness ]
- DQ_TemporalConsistency —

DQ_Quantitativ eAttributeAccuracy

DQ_TemporalValidity —

Figure 2—Overview of the components of data quatity

7.2 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 unit is the
combination of a scope and data quality elements, see Figure 3.

© IS0 2013 - All rights reserved 7
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DQ_DataQuality DQ_Element

+report

<

+ scope :MD_Scope N

1.

Figure 3 — Data quality unit

The scope of the data quality unit(s) specifies the extent, spatial and/or temporal, and/or common

characterist

One data qui
or standaloy
for individy|

overlapping
The followiy
a) adatas
b) adatas
c) asubset
1) typ
reld

2) spe

3) geo
4) tem
7.3 Data
7.3.1 Gen
A data quali

these have

[ty element is a component describing a certain aspect of the quality of geographic dat

1c(s) that 1dentify the data on which data quality 1s to be evaluated.

ality scope shall be specified for each data quality unit. One data quality report'(imet:
le quality report) may encompass several data quality units, since scopes are often diff
al data quality elements. These different scopes may be, for example, spatially sepd
or even sharing the same extents.

1g are examples of what defines a data quality scope (see also MD_Scope in ISO 19115-
bt series;

Pt;

of data defined by one or more of the following charaggeristics:

ps of items (sets of feature types, feature attpibutes, feature operations or fed
tionships);

cific items (sets of feature instances, attribute values or instances of feature relationsH
oraphic extent;

poral extent (the time frame of referénce and accuracy of the time frame).
quality elements

eral

een organized/into different categories. These categories are shown in Figure 4.

idata
brent
rate,

1):

iture

ips);

h and
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DQ_Element

i
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> DQ_Completeness

DQ_LogicalConsistency <}—

DQ_UsabilityElement

_DQ_CompletenessCommission

DO ConcentualConsistency DQ PasitionalAccuracy :I

DQ_CompletenessOmission

DQ_DomainConsistency

DQ_AbsoluteExternalPasitionalAccuracy |——

DQ_FormatConsistency

DQ_RelativelnternalPositionalAfcuracy  |——

DQ_TopologicalConsistency

DQ/GriddedDataPositionalAcquracy —

> DQ_ThematicAccuracy

DQ_TemporalQuality

DQ_ThematicClassificationCorrectness

DQ_AccuracyOfATimeMeasurement

DQ_NonQuantitativ eAttribute Correctness

D@_TemporalConsistency

DQ_Quantitativ eAttributeAccuracy

DQ_TemporalValidity

7.3.1 Completeness

Figure 4 — Overview of the data quality elements

Completeness is defined as the presence and absence of features, their attributes and relgtionships. It
consjsts of two data quality)elements:

— ¢ommission: excéss'data present in a data set;

— o¢mission: dataabsent from a data set.

7.3.3 Logical consistency

Logi¢dlgonsistency 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
referenced (for example, in the data quality evaluation). It consists of four data quality elements:

— 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 data set;

— topological consistency: correctness of the explicitly encoded topological characteristics of a data set.

© IS0 2013 - All rights reserved
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7.3.4 Positional accuracy

Positional accuracy is defined as the accuracy of the position of features within a spatial reference
system. It consists of three data quality elements:

— absolute or external accuracy: closeness of reported coordinate values to values accepted as or
being true;

— relative or internal accuracy: closeness of the relative positions of features in a data set to their
respective relative positions accepted as or being true;

— gridded data positional accuracy: closeness of gridded data spatial position values to values accepted
as or bejing true.

7.3.5 Thematic accuracy

Thematic a¢curacy is defined as the accuracy of quantitative attributes and the correctness of|non-
quantitativq attributes and of the classifications of features and their relationships:It’consists of three
data quality|elements:

— classifidation correctness: comparison of the classes assigned to features or their attributeq to a
universg of discourse (e.g. ground truth or reference data);

— non-qudntitative attribute correctness: measure of whether a negn*quantitative attribute is cofrect
or incorfrect;

— quantitative attribute accuracy: closeness of the value of a guantitative attribute to a value accegpted
as or krjown to be true.

7.3.6 Temporal quality

Temporal qpality is defined as the quality of the temporal attributes and temporal relationships of
features. It ¢onsists of three data quality elements:

— accuracly of a time measurement: closeness of reported time measurements to values accepted|as or
known to be true;

— temporal consistency: correctness of the order of events;
— temporgl validity: validity‘efi data with respect to time.
NOTE Time measurement,can be either a defined point in time or a period.

EXAMPLE March 33 isranfexample of invalid data.

7.3.7 Usability'element

Usability is based om User TequiTenents. Al quatity elements may be used to evaiuate usability.
Usability evaluation may be based on specific user requirements that cannot be described using the
quality elements described above. In this case, the usability element shall be used to describe specific
quality information about a data set’s suitability for a particular application or conformance to a set of
requirements.

It is recommended when using the usability element, to use all applicable quality elements descriptors
(see 7.4) and to define the quality measures applied in conformance with Clause 8 or Annex D, in order
to provide precise details on the evaluation.

EXAMPLE With this element, a data producer can show how a data set is suitable for various identified usages.
This element can be used to declare the conformance of the data set to a particular specification.

10 © IS0 2013 - All rights reserved
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7.4 Descriptors of data quality elements

7.4.1 General

An evaluation of a data quality element is described by the following:
— measure: the type of evaluation;

— evaluation method: the procedure used to evaluate the measure;

— result: the output of the evaluation.

Thesle are shown in Figure 5, and are described in 7.4.2, 7.4.3 and 7.4.4.

DQ_Element
+measure +evaluationMethod +result
0..1 0..1 1.%
DQ_MeasureReference DQ_EvaluationMethod DQ_Result

Figure 5 — Data quality.element descriptors

7.4.21 Measure

A data quality element should refer to ene.measure only, by means of a measure reference (sge Figure 6),
providing an identifier of a measure ‘fully described elsewhere (DQM_Measure.measureldentifier,
see §.6.1) and/or providing the name and a short description of the measure.

NOTH The whole descriptien.can be found within a measure register or catalogue, which can form part of a
data product specification or.a standalone quality report.
DQ_Element
From 1SO 19115-1:20[ 4
+measure| 0..1
«DataType»
DQ_MeasureReference MD_Identifier

authority :CI_Citation [0..1]

code :CharacterString

codeSpace :CharacterString [0..1]
version :CharacterString [0..1]
description :CharacterString [0..1]

+ measureldentification :MD_Identifier [0..1]
+ nameOfMeasure :CharacterString [0..*]
+ measureDescription :CharacterString [0..1]

constraints
{If measureldentification isnot provided,then nameOfMeasure shall be
provided}

+ o+ o+ o+ o+

Figure 6 — Data quality measure reference

Data quality measures are further described in Clause 8 of this International Standard. Annex D contains
a list of standardized data quality measures.

EXAMPLE The percentage of the values of an attribute which are correct.
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This International Standard recognizes that the quality of a data set is measured using a variety of
methods. A single data quality measure might 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 data
set. 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 DQ_Element for each measure applied.

7.4.3 Eval

uation method

Data quality evaluation method describes those procedures and methods which are applied to the
geographic data to arrive at a data quality result, see Figure 7. Different evaluations are often used for

the various

Data quality
evaluation
used to appl

NOTE D;

EXAMPLE Ej
industry sta

data quality elements.

evaluation method should be included for each applied data quality measure. Pata qy

y a data quality measure to the data specified by a data quality scope.
ta quality evaluation is further described in Clause 9.

famples of documentation are data product specifications, publislied articles or acc
ndards.

ality

hethod is used for describing, or for referencing documentation describing, the\méthodg¢logy

epted

it on
with

One date or|range of dates should be included for each evaluation. If the‘evaluation was carried o
non-consecyitive dates, each single date should be included. The dates shall be in conformance
ISO 19108:2002.
Data quality::DQ_Element
+ standlaloneQualityReportDetails :CharacterString [0..1] K>
+derivedElement 0..*
+evaluationMethod | 0..1
DQ_EvaluationMethod «CodeList»
DQ_EvaluationMethodType Code

+ dateTimle :DateTime [0..%]

+ evaluatijonMethodDescriptiofi.+«CharacterString [0..1] + directinternal

+ evaluationProcedure :CI_€itation [0..1] .

s + directExternal
+ referendeDoc :CI_Citatiom [0/.%] + indirect
+ evaluatijonMethodType “DQ_EvaluationMethodTypeCode [0..1]

Figure 7 — Data quality evaluation method

7.4.4 Result

7.4.4.1 General

Atleastone data quality resultshallbe provided for each data quality element. This could be a quantitative

result, a con

formance result, a descriptive result or a coverage result, see also Figure 8.

NOTE1 Different types of results can be provided for the same data quality element.

12
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DQ_Element

+result | 1.*

DQ_Result

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

constraints

{resultScope isa subset of DQ_DataQuality.scope}

A

DQ_QuantitativeResult DQ_ConformanceResult DQ_DescriptiveRpsult
+ vdlue :Record [1..%] + pass :Boolean + statement :CharacterSfring
+ vdlueUnit :UnitOfMeasure [0..1] + specification :CI_Citation
+ vdlueRecordType :RecordType [0..1] + explanation :CharactetString [0..1]

Figure 8 —.Data quality result

Qualjty frequently differs between varioug parts of the data set for which quality is evaluated. Therefore
several evaluations may be applied for:the same data quality element to more completely and, in more
detall, describe quantitative data quality. To avoid repeating the measure and evaluation procedure
descriptions in several instances of data quality element (DQ_Element), several results with individual
result scopes can be used.

NOTHE 2  The result scope jis.a;subset of the data quality scope (see 7.2).

EXANPLE A data sét_eontains features of identical type but whose positions have been estgblished with
separlate methods yielding different positional accuracies. The same quality evaluation method gnd the same
measpure are, howeyer, applied for the whole data set, and provide different results depending of the data
acquisition meth@d.In this case, it may be desirable to have several results with individual result scqpes (the area
coveilled by each data acquisition method) and one data quality scope (the data set).

7.4.4.2° “Quantitative result

Quantitative result may be a single value or multiple values, depending on the values of attributes
valueType and valueStructure defined in the description of the measure applied.

The attribute valueRecordType is used to describe how the valueType and valueStructure defined 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/TS 19103:2005. Its value changes depending on which implementation solution is used for providing the
quantitative result. An example of XML implementation for recordType is provided in ISO/TS 19139:2007.

EXAMPLE1 Using an XML implementation: simple example: value = 5, valueRecordType = gco:Integer,
valueUnit = “metre.”
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EXAMPLE 2 Withinthe description ofthe measure, the valueType is aninteger, the valueStructure: matrix (nxn).
The value attribute of the quantitative result provides the result matrix itself, within a numeric encoding using
a particular XML type called MatrixType (for example). 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.

One value unit should be included for each result, if applicable.

EXAMPLE 3
EXAMPLE 4

the data set jr

of value type|
multiplied by

7.4.4.3 Co

A conforma
measure to

When a conf
quality of t

Possible distance units: metre, centimetre, millimetre.

100. In this example the value unit is “%".

nformance result

ce result is the outcome of comparing the value or set of values obtained from applyj]
he data specified by a data quality scope with a specified acceptable conformance quality

ormance quality level is defined, the obtained result is comparedwith this to evaluate
data meets the specified level of quality.

e
A conform:lw result may be provided for each measure. The conforniance quality level may be speq

insuitable r{
specificatio}
made and tH

More than o
been perfor

1. If conformance is evaluated, a reference to the relevant reference documentation sh
e conformance quality level used shall be specified:

he data quality conformance result may be previded for the same measure, if evaluatio
med against conformance levels originating\from different sources.

ing a
evel.

fthe

ified

pference documentation such asthe dataproductspecification orauser defined requirenjents

11 be

h has

7.4.4.4 Descriptive result

In some cafes (e.g. with thematic and gebscientific observations), it is not possible to prodyce a
quantitativq result for a data quality element. A subjective evaluation of an element can then be expressed
with a textujal 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 (1joads, rivers, lakes etc).than the absolute positional accuracy on the geological feature itself.

This descrigtive result canalso be used to provide a short synthetic description of the result of the|data
quality evalphation, to acenpany the complete quantitative result or replace it, if no quantitative yalue
can be provided.

7.4.4.5 Cgverageéresult

A coverage restltis-therestltofa-data-qualityevaluationorganized-asacoverage—Thisis-decumented
in [SO 19115-2:20009.

7.5 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 be of the same importance as the result itself.

See E.5.3 for an example of metaquality evaluation.
Metaquality may be described using the following elements, represented in Figure 9:

Confidence: trustworthiness of a data quality result.
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NOTE1 Quantitative figures for confidence can be obtained by statistical parameters such as standard
deviation or a confidence interval on a given confidence level.

EXAMPLE Confidence originates primarily from the method used and of its reliability, as well, to a lesser
extent, from the concerned population.

— Representativity: degree to which the sample used has produced a result which is representative of
the data within the data quality scope.

NOTE 2  Astatistical 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 only
the size of the sample which is crucial but also how well it represents the actual state of the data. See also 9.2.2
and AMMEexXT.

— Homogeneity: expected or tested uniformity of the results obtained for a data quality gvaluation.

NOTHE 3  Homogeneity consists in comparing the evaluation results of several segments of a glpbal data set.
This fomparison can be expressed using root mean square errors for example. In the*case of a gerjeral process,
homdgeneity cannot be evaluated because the result is global.

NOTE 4  These tests are often conducted when data has been captured by différent operators, deppnding on the
acquisition zone or the acquisition date.

DQ_Metaquality

A

DQ_Confidence DQ_Representativity DQ_Homogeneity

Figure 9 — Metaquality elements

7.6 | Descriptors of'ametaquality element

A metaquality element is described by the same descriptors as for the quality elemerjt (measure,
evalyation method and result, see 7.4 and Figure 10). Additionally, the following descriptor shall be used:

— related'quality element.

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

See E.5.3 for an example of metaquality evaluation.
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DQ_MeasureReference

DQ_EvaluationMethod DQ_Result

+result
1.%

+measure
0.1

+evaluationMethod
0.1

DQ_Element

/

+relatedElement

‘f
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contains all
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DQ_Metaquality

Figure 10 — Metaquality descriptors
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1 when possible.
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the required components, as specified in Clause 8. Multiple measures are defined for
element. The choice of which'one to use will depend on the type of the data and its inte|
asures from this list should'be used when implementing the standard.

established to manage 'standardized data quality measures, shall be in conformance
005.
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ature of\quality and geographic data, the list of standardized data quality measures cg
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8.4 Catalogue of data quality measures

Catalogues of data quality measures may be provided associated with metadata or made available online

to fully desc

ribe the measures referenced in the data quality report of the data evaluated.

The catalogue may contain the set of measures used in one or several data quality reports with all
required components for data quality measures, as specified in this International Standard.

The catalogue (as a register) enables the user to describe the measure, and store the information in
order to be able to refer to it each time needed, instead of re-describing the measure within a data
quality report.

16
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AnnexH describes the structure ofameasure catalogue.ISO/TS 19139:2007 provides an XML mechanism
to associate the catalogue to a metadata set.

8.5 List of components
Each data quality measure is described by the following components:

— measure identifier (8.6.1);

— name (8.6.2);

uuuuuuuuuuu

— ¢lement name (8.6.4);
— basic measure (8.6.5);

— dlefinition (8.6.6);

— description (8.6.7);
— parameter (8.6.8);

— value type (8.6.9);

— value structure (8.6.10);

— gource reference (8.6.11);

— ¢xample (8.6.12).

Figufe 11 represents the components of data quality measures.
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DQM_SourceReference

+ citation :CI_Citation

+sourceReference 0..

DQM_Measure

alias :Cha

measureldentifier :MD_Identifier
name :CharacterString

+basicMeasure

DQM_BasicMeasure

+ o+ o+ +

name :CharacterString
definition :CharacterString
example :DQM_Description [0..1]
valueType :TypeName

a-cterString L0 X1
5T T

1.* 0

constraints

1 ol o4

elementNa
definition
descriptio
valueType
valueStruc
example :

+ o+ + + + A+ o+ + +

me :TypeName [1..%]
:CharacterString

:DQM _Description [0..1]
:TypeName

ure :DQM _ValueStructure [0..1]
QM _Description [0..*]

{elementNan
element}

constraints

e shall be the TypeName of a data quality

+parameter

Ie
v

typesdefined in ISO/TS 19103}

DQM_Parameter

{valueType ghall be one of the data typesdefined in + name :CharacterString
ISO/TS 19103} 1 x 0_* + defin.iti(?n :CharacterStr.ing.
{valueStructfyire shall be provided if the resultincludes + description~DQM _Description [0..1]
more than ope value} + valueType *“TypeName
+ valueStrfucture :DQM _ValueStructure [0.[1]
constraints
«CodelLfist» «Datatype» {valueType shall be one of the data types

DQM_ValueS}ructure DQM_Description defined in ISO/TS 19103}

bag

set
sequence
table
matrix
coverage

+ textDescription :CharacterString
+ extendedDescription :MD_BrowseGraphic [0..1]

+ + + + + o+

Figure 11 ~—Data quality measures

8.6 Component details

8.6.1 Meadsure identifier

Identifier isfa value uniquely identifying a measure within a namespace.

NOTE This identifier)énables references to the data quality measure within the data quality elements (see J.

8.6.2 Name

Name is the name of the measure.

NOTE If the measure already has a commonly used name, this name should be used. If no name exists, a name
should be chosen that reflects the nature of the measure.

8.6.3 Alias

Alias is another recognized name for the same data quality measure. It may be a different commonly
used name, or an abbreviation, or a short name. More than one alias may be provided.

8.6.4 Element name

Element name is the name of the data quality element (see 7.3 and 7.5) to which a measure applies. More
than one element name may be provided.
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8.6.5 Basic measure

If a measure is based on one of the basic measures, it shall be described by its name, definition and value
type. Basic measures are identified by their names.

A variety of measures are based on counting of erroneous items. There are also several measures
dealing with the uncertainty of numerical values. In order to avoid repetition, the most common
methods of constructing count-related measures, as well as general statistical measures, for one- and
two-dimensional random variables should be defined in terms of basic measures.

The basic measures should also be used for creating new measures if applicable. For example, to report

unclncnr] surface p:\h‘hnc orother app]irafinn_r]nppnr‘nnf measures

NOTH The basic measures are defined in Annex G.

8.6.4 Definition
Definition is the fundamental concept of the measure.

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

8.6.7 Description

Descfiption is the description of the measure including metheds of calculation, with all formulae and/or
illustrations needed to establish the result of applying the.measure.

If thg measure uses the concept of errors, it should be.stated how an item is classified as inqorrect. This
is th¢ case when the quality only can be reported as‘correct or incorrect.

8.6.8 Parameter

Parameter is an auxiliary variable used by the measure. It shall include name, definition and value type.
Morg¢ than one measure parameter may be provided.

NOTH See Table D.66 for an example of Parameter.

8.6.9 Value type

Valug¢ type is the data-type used for reporting the result of the measure. The data types defined in
ISO/TS 19103:2005.shall be used.

8.6.10 Valuéstructure

strugture as given in C.3.3.

A resultémay consist of multiple values. In such cases, the result shall be structured usiTg the value

8.6.11 Source reference
Source reference is the citation of the documentation of the measure.

When a measure, for which additional information is provided in an external source, is added to the list
of standardized measures, a reference to that source may be provided here.

8.6.12 Example

Example is an example of applying the measure or the result obtained for the measure. More than one
example may be provided.
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9 Data quality evaluation

9.1 The process for evaluating data quality

9.1.1 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.

The procesc forevaluatina data aualitvic a seauence of stenstanroduce adata gualitv result
ts) 1 J ~1 | r ~1 J

9.1.2 The

The quality

process flow

evaluation process is a sequence of steps followed to produce a quality evaluation r¢sult.

Figure 12 illustrates a possible workflow for evaluating data quality; see also Annex for a description

of the conce
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should be ajj
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| |

| |
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|
|
|
|
|
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|
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bographic data evaluated is heterogeneous with different quality‘for different parts, ftests
plied to suitable parts of the data.

Product specification
user requirements

=1

Conformance level

AN

If data quali

evaluation

1S evaluated, the mput

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

9.1.3 Process steps

Evaluation finished

Figure 12 — Evaluating data quality

Table 1 specifies the process steps.
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Table 1 — Process steps

Process Action Description
step

1 Specify data quality unit(s) |A data quality unitis composed of a scope and quality element(s), see 7.2. 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 in 7.3, and Annex I
provides guidelines for the use of quality elements.

2 Specify data quality meas- |If applicablea a measure should be specified for each data quality element.

ures

Annex D contains a list of Data quality measures.

Specify data quality evalua-
tion procedures

A data quality evaluation procedure consists of applying one or mofe evaluation
methods.

Determine the output of the
data quality evaluation

A result is the output of applying the evaluation.

a  Ifno measure can be identified, a descriptive result may be provided.

Evalfiation of metaquality may be performed after obtaining the outputof the quality evdluation. The
workflow described aboveis also a possible workflow for evaluating metaquality, with the folloyving process
stepq: specify the metaquality element and the quality evaluation for which metaquality is evaluated, then
specify a measure and an evaluation method and determine the output'of the metaquality evgluation.

9.2 | Data quality evaluation methods

9.2.1 Classification of data quality evaluation methods

A datla quality evaluation procedure comprises one.gr more data quality evaluation methods.[Data quality
evalyation methods can be divided into two main€lasses: direct and indirect. Direct evaluatjon methods
determine data quality through the comparison of the data with internal and/or external reference
inforimation. Indirect evaluation methods infer or estimate data quality using information{on the data
such|as lineage. Direct evaluation methods should be used in preference to indirect evalfiations. The
diredt evaluation methods are furthet sub classified by the source of the information needed to perform
the eyaluation, ifinternal or external. Figure 13 shows the classes used describing the evaluation methods.

NOTH

Lineage is described-in IS0 19115-1:2014.
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DQ_EvaluationMethod «CodeList»
DQ_EvaluationMethodTypeCode

+ dateTime :DateTime [0..*]

+ evaluationMethodDescription :CharacterString [0..1]
+ evaluationProcedure :CI_Citation [0..1]
+
+

+ directlnternal
+ directExternal

referenceDoc :CI_Citation [0..*] + indirect

evaluationMethodType :DQ_EvaluationMethodTypeCode [0..1]

DO _DataEvaluation DQ _AggregationDerivation
= i eleming o)

DQ_Fulllnspection DQ_SampleBasedInspection DQ_IndirectEvaluation
+ samplingScheme :CharacterString + deductiveS@urce :CharacterString [1]..*]
+ lotDescription :CharacterString

+ samplingRatio :CharacterString

Figure 13 — Data quality evaluation methods

9.2.2 Dirdct evaluation

A direct evaluation method is a method of evaluating.the quality of a data set based on inspection ¢f the
items withinp the data set.

The direct ¢valuation methods can be classified as internal or external. Internal direct data qyality
evaluation yses only data that resides in the data set being evaluated. External direct quality evaluption
requires reference data external to the«ata set being tested.

NOTE1 Re¢ference data are data accepted as representing the universe of discourse.
For both extprnal and internal évaluation methods, one of the following inspection methods may be fised:
— full insyection;
— sampling.

Full inspectjon tests every item in the population specified by the data quality scope.

NOTE 2  Fylllinspection is most appropriate for small populations or for tests that can be accomplishgd by
automated means.

Sampling means that tests are performed on subsets of the geographic data defined by the data quality scope.

NOTE3  Examples of sampling methods are given in Annex F.

9.2.3 Indirect evaluation

An indirect evaluation method is a method of evaluating the quality of a data set based on external
knowledge or experience of the data product and can be subjective.

This external knowledge may include, but is not limited to, one or more non-quantitative quality
information usage, lineage and purpose (see ISO 19115-1:2014) or other data quality reports on the data
set or data used to produce the data set. Data quality may be estimated, for example, from knowledge
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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. If indirectly evaluated data quality has been reported, it should be accompanied by a
description on how it was determined.

In some cases it might be misleading or not even possible to report indirectly evaluated data quality as
quantitative results. In those cases the data quality may be described in textual form using a descriptive
result, see 7.4.4.4.

9.3

Aggregation and derivation
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2 Aggregationisfurther described in Annex]. How to report aggregation is described in 10.2.1

fional results may be produced by aggregating or deriving existing results withoutcarrying out a

Hata quality

hance result
the result is

describe the

and AnnexE.

3 Howtoreport derivation is described in 10.2.2 and Annex E.
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From ISO 19115-1:2013

MD_Metadata

0

+dataQualitylnfo 0..*

DQ_DataQuality

DQ_Standa OMEeQUaITlyREPOT UTTIOTTITA TOTT +standaloneQualityReport .
<>|t scope :MD_Scope

+ reportRefdgrence :Cl_Citation 0.1
+ abstract :CharacterString

+elementReport | 0..* +report | 1..*

DQ_Element
>————

+ standaloneQualityReportDetails :CharacterString [0..1]

+derivedElement
0..*

Figure 14 — Reporting data quality

10.2 Particular cases

10.2.1 Repprting aggregation (aggregated results)

Where the rjesult has been aggregated, a standalone quality report should be provided to complete the
information|provided in the metadata. Within this standalone quality report, fully detailed informption
on the original result [with measure(s) and'evaluation procedure(s)], aggregated result and aggregation
method shotild be provided.

Within the metadata:

a) When s¢veral quality resultSfor the same data quality element are aggregated into a single resplt of
this element, the resultshould be reported in metadata as a result for this data quality element. See
E.4.1.2 gnd E.4.1.3 fonexamples.

b) When s¢veral quality results for different data quality elements are aggregated into a single r¢sult,
this should be Feported in metadata as a result for the usability element (DQ_UsabilityElement). See

aggregated result and 1nformat10n on the aggregation measure and aggregation method may be provided.

10.2.2 Reporting derivation (derived results)

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

EXAMPLE Conformance result is often derived from a quantitative result. If only the conformance result is
provided in metadata, then the quantitative results should be provided in a standalone quality report.
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10.2.3 Reference to the original data quality result

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

— Theattribute derivedElement references a quality element [and its result(s)] described in the metadata;

— The attribute standaloneQualityReportDetails references the part of the standalone quality report
where the original result(s) are described.
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Annex A
(normative)

Abstract test suites

A.1 Test case identifier: Quality evaluation process

a) Test pui

b) Test mg

9.1.3. This implies:

1) Idel

qudlity and use them to identify the applicable data quality elements(and their approp

SCo
to g

appropriate scope.

2) Chd
reg

pose: To validate the data quality evaluation process.

thod: Check whether the quality evaluation process includes all of the steps:specifi

ntify the data product specification statements or the user requiremehts relevant to

be. Compare the applicable data quality elements with the data quality elements evaly
nsure that all applicable data quality elements have been identified and evaluated o

ck that the data quality measure applied for each dataquality evaluation is approp
hrding the data product specification statement or theuser requirements.

bd in

data
riate
jated
h the

riate

bdels

and

3) Check that the data quality evaluation procedure applied for each data quality evaluation is
appropriate regarding the data product specification'statement or the user requirements,

c) Referenjce: 9.1.

d) Testtype: Basic.

A.2 Test case identifier: Data quality metadata

a) Test purpose: To verify that the data quality metadata are modelled according to the UML m
and the|data dictionary.

b) Test method: Check whetliep the metadata contains the appropriate data quality components
follows [the occurrences‘rules for each component.

c) Referen|

d) Testtyq

ce: Clause Z €lause 10 and Annex C.

e: Basie.

A.3 Test

ase identifier: Metadata rnnfnrmify

a) Test purpose: To verify that the data quality metadata are reported in conformance with
ISO 19115-1:2014 and ISO 19115-2:2009.

b) Testmethod: Check abstract test suites provided in ISO 19115-1:2014,A.2.1,A.2.2,A.2.3,A.2.4,A.2.5

c) Referen

ce:1SO 19115-1:2014,A.2.1,A.2.2,A.2.3,A.2.4,A.2.5

d) Testtype: Basic.

A.4 Test case identifier: Standalone quality report

26
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a) Test purpose: To verify that the standalone quality report includes sections on all appropriate
aspects of quality and that the description of all components of data quality follows the rules defined
in this International Standard.

b) Test method: Check whether the standalone quality report contains all the relevant components.

c) Reference: Clause 7 and Clause 10.

d) Testtype: Basic.

A.5 Test case identifier: Data quality measures

a) Test purpose: To verify that a data quality measure is structurally and semantically.wéll-defined.

b) Test method: Check whether the data quality measures used are described asspetified in Clause 8,
gdnd modelled according to the UML model and the data dictionary.

c) Reference: Clause 8 and Annex C.

d) Testtype: Basic.
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Annex B

(informative)

B.1 Framework of data quality concepts

Data quality concepts and their use

A data set mpy be produced for a specific application or for a set of presupposed applications. The gijality
of a data sef can only be assessed by knowledge about its data quality elements and, for some dases,
indirectly by its non-quantitative quality information usage, lineage and purpose (see ISO 19115-1:2014).
The data quality elements evaluate the difference between the data set and the universe of'discourse (i.e.
the perfect fata set that corresponds to the data product specification). The non-quantitative qyality

information|

Data quality
data produg

provides general information from which quality-related knowledge-may be derived.

concepts provide an important framework for data producers, as.well as, for data usgrs. A
er is given the means for validating how well a data set reflects-its universe of discourfse as

defined in the data product specification. Data users can assess the quality of a data set to ascertaip if it

is able to sat

It should be
user requirsg
changed sp¢
the universg
Spatial Data|

isfy the requirements of the data user’s application (see Figure B.1).

then positional accuracy results are changed as well.

28

noted that quality results reported are valid against the data product specification gr the
bments used. If these are changed, then quality evaluation should be repeated againdt the
cification or requirements. Care should be takénwhen comparing quality results where
e of discourse is different. Typical examples of\this are related to model transformatipn in
Infrastructures or generalization. For example, if the geometry of a feature type is chapged,
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«Cloud»
Real World

Universe of discourse A |

| Universe of discourse B

Universe of discourse C

[
| N
x | \
I I p
,ﬂ I I A
/ | | \
/ | | \
’ A\l Ay \
describes y y describes
.
. . \
// Data quality Data quality \
\
/ \
/ N 7 \
/ \ 7 \
/ resultsin resultsin \
/ \ / \
( A / \
— creates Product isused in Quality evaluation isused in User spdcifies
S Specification [ """~ ~=—" <7771 requirements <<-7T-——-
~ -
Datq producer \\\ /I'\ /// Data user
~o | -
production isused in selection
o | S
SO | S
N | >
NN I 45
Data

Figure B.1 — Framework of data quality concepts

B.2 | The structure of data sets-and components for quality description

A datla set may belong to a data §et'series meaning that all of the series data sets are based on tme same data
prodpct specification. The quality of all member data sets belonging to a data set series may Ipe the same.

A data set can be viewed-as containing a large but finite number of subsets of data. Subsets of data which
shar¢ a commonality such as belonging to the same feature type, feature attribute or featurejrelationship
or shiaring a colleetion criteria or geographic or temporal extent do often have similar qualfity. A subset
of dafta can be as;small as a feature instance, attribute value or occurrence of a feature relatfionship and,
theoretically,data quality concepts allow each feature instance, attribute value and occurrencg of a feature
relatjonship-of a data set to have its own quality. The quality of subsets of data within a datja set cannot
be agsurhed to be the same as the quality of other parts of the data set to which they belong. [Data quality
concepts allow for reporting the quality of a data set and, additionally, the differing quality pf subsets of
data 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 data set for which quality is reported,
provide a more complete and detailed picture of quality than the overall quality for the total data set.

NOTE For a data producer, a data product specification describes a universe of discourse and contains the
rules for constructing a data set. For a data user, user requirements describe a universe of discourse, which may
or may not match a data set’s universe of discourse. The quality of a data set is how well it represents a universe
of discourse. The quality of the same data set can therefore differ depending on which universe of discourse it is
evaluated against.

The quality of a data set 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.
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Data quality elements allow for the evaluation of how well a data set 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 the lifecycle of a data set. Data quality concepts recognize that not all
data quality elements are applicable to all types of data sets. Some data quality elements are applicable
to larger data sets, while others are more suitable for subsets of data within a larger data set. 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.

This International Standard identifies data quality elements primarily as a means of identifying and
reporting separate categories of quality information. Itadditionally recognizes that data quality elements
frequently are interrelated. For example, a coordinate error may generate at least two kinds of errors, a
positional e

of the prody

quality eval

B.3 Whe

llator.

h to use quality evaluation procedures

Quality evaluation procedures may be used in different phases of a product’s life ¢ycle. The stage
product’s lifecycle during which quality evaluation may be applied are as follows:

30

Develop

specific

ption or defining user requirements, quality evaluation precedures may be used to faci

the establishment of conformance quality levels that should bedmet by the final product. A
product specification or user requirements may include conformance quality levels for the dat

quality

Quality
evaluat
aspart
when u
not nec
establis

Inspect
quality
may be

pvaluation procedures to be applied during production and updating.

pssarily limited to, the quality evalpation procedures applied, conformance quality |
hed and the results.

FTOT and a topological error, see Annex I. The meaning of the data quality elements 10 terms
ct and manner in which the data quality elements are handled are the responsibility-gf the

5 of a

ment of a data product specification or user requirements: When developing a data product

itate
data
h and

control during data set creation: At the production stage, the producer may apply qyality
onprocedures, either explicitly established ognot contained in the data productspecificdtion,
pf the process of quality control. The description of the applied quality evaluation procedjures,
sed for production quality control, mdy be reported as lineage metadata including, but

evels

on for conformance to a data product specification: On completion of the production, a
evaluation process may be-used to produce and report data quality results. These results
used to determine whether a data set conforms to its data product specification or rot. If

the data set passes inspection (composed of a set of quality evaluation procedures), the datla set

is consi

dered to be ready®or use. The results of the inspection operation should be report

bd in

accordance with Claused9. See also the example in Annex E describing evaluation and reporting of

data qu
the datad
before t

Evaluat
used to

he product can be deemed to be in conformance with the data product specification.

hlity. The outeome of the inspection will be either acceptance or rejection of the data get. If
set is rejected, then, after the data have been corrected, a new inspection will be reqiiired

onfidata set conformance to user requirements: Quality evaluation procedures may be
establish if a data set meets the conformance quality levels specified in user requiremlents.

Indirec

as well as direct methods may be used In analyses of data set conformance to

requirements.

user

Quality control during data set update: Quality evaluation procedures are applied to data set update
operations, both to the items being used for update and to benchmark the quality of the data set

after an

update has occurred.
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B.4 Reporting quality information

B.4.

The

B.4.

Data
of th

The

Ther]
an ag

of a

reasg

Com
creat
setc
its in
madjd

The

befol
hows
to th
of th
curr

The

1 Why report data quality
need to report data quality exists for a number of reasons including the following:

to aid discovery and encourage use of the data set;

to demonstrate the compliance to a data product specification or to user requirements;

as part of supplier management initiatives;

o permit downstream judgements about the quality of information derived from thed

o permit rational (optimal) decision-making when it is known that all data contains im

D

2 When to report quality information
sets are continually being created, updated and merged with the result thatthe quality or
e quality of a data set may change. The quality of a data set can be affected by three cong

vhen any quantity of data are deleted from, modified or added to'a data set,

fequirements are identified,

vhen the real world has changed.

first condition, a modification to a data set, may occur frequently. Many data sets ai
e is an increase in the interchange of information, the use of data sets for multiple p
companying update and refinement of data'sets to meet multiple purposes. If the repo
lata set is likely to change with modificabtions of the data set, the quality of this data s
essed and updated as required whenlchanges occur.

¢

blete knowledge of all applicable)data quality elements should be available when 4
ed. Only the data producer’s usage (assuming the data producer actually uses the data

tended purpose so that(continual updates to this particular data quality overview ele
e to reflect occurringgunforeseen uses.

second conditiom;.a-modification to a data set’s data product specification, is most liK
e initial data‘set construction and prior to the release of quality information. It is
bver, that as.addata setis used, its data product specification is updated so that future m
e data set'will better meet the actual needs. As the data product specification changeg
e current data set also changes. The quality information for a data set should alway
ent datd set given its current data product specification.

ata set;

perfections.

h component
litions:

vhen a data set’s data product specification is modifiéd) or new user specified ¢lata quality

e not static.
irposes and
rted quality
et should be

data set is
bet) of a data

hn initially be reported. There'is a reliance on data users to report uses of a data set thaf differ from

ment can be

ely to occur
conceivable,
odifications
, the quality
5 reflect the

....... raal

Lhiyd bhaownagn ~f+l o saorld Acniiiao afbinar ool Clh o anc oy bha o0
T O COTIOTCTOTY, o CiralrgC oT ot T Cat vy OTTO, OCCUT S COTITTaO U STy - GiralrgCsTiray ottauast

by natural

phenomena such as movements in the earth’s crust or erosion, but it is most often a result of human
activity. Changes are often very rapid and dramatic. For this reason, the date of data collection is equally
important as the date of quality evaluation when judging the quality of a data set. In some cases, when
known, even the rate of change is of interest. The update frequency of the data set may also be of interest
in some cases. However, this International Standard recognizes that it might not be possible to create a
new data quality report every time the real world changes.

B.4.

B.4.

3 How to report quality information

3.1 Hierarchy principle

This International Standard recognizes the principle of the hierarchical level:
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Data quality specified at upper level (e.g. series) is applicable at lower level (e.g. data set), see Table B.1.
If the data quality differs between upper and lower level, then supplemental information should be
provided at lower level.

Table B.1 — Hierarchical levels

Upper level Series
T Data set
Subset
! Feature type Attribute type
Lower level Feature instance Attribute instance

NOTE
as an attribu

B.4.3.2 My

B.4.3.2.1 ¢

Quality infd
mechanism{
levels of det

The me
metada

The sta
quality

product]

For examplg

provide full
aggregated
result with

B.4.3.2.2
The class M

(instances o

Quality for an instance of feature, feature attribute or associations between features can be'rep

Reporting quality information as metadata

e for that instance as defined in ISO 19109:2005.
rtadata and standalone quality report

Feneral

rmation may be reported as metadata and as a standalane quality report. These
complement each other by allowing the reporting of data‘quality evaluation with diff
nil:

fadata aims at providing short, synthetic and generally-structured information to ej
Fa interoperability and web services usage;

ndalone quality report may be used to progide fully detailed information about the
evaluation. The standalone quality report‘is to be provided attached to the data s
for direct human reading.

, in the case of aggregation of different quality results, the standalone quality repor
information on the original results (with evaluation procedures and measures applied
result and the aggregation method whereas the metadata may describe only the aggreg
W reference to the originalresults described in the standalone quality report.

D_Metadata, defimed in ISO 19115-1:2014, aggregates zero, one or several data quality
f the class D@, DataQuality, as specified in this International Standard), see Figure B.2

From ISO 19115-1:2014

MD_Metadata

prted

two
brent

nable

data
et or

will
, the
rated

Linits

32

0

+dataQualityInfo

DQ_DataQuality

+ scope :MD_Scope

Figure B.2 — Data quality information
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B.4.3.2.3 Reporting quality information within a standalone quality 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. Further, a statement of compliance to the standard within the report
may be of value to users.

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

Each report should contain suff1c1ent information to meamngfully descrlbe the relevant aspects of data

pres
the o
prov

cular organization is able to adapt it for its own needs, practices and evaluation proced
me free text. However, the amount of quality information may be important, 1t is then important to

ent it in a succinct, easily understood and easily retrievable way. It is fomexample possi
rganization described in this International Standard. An example of/astandalone qual
ded in Annex E.

tion such as a

so that each
ures. It may

ble to follow
ity reportis

© ISO

2013 - All rights reserved

33


https://standardsiso.com/api/?name=afdfe13725b3c3b2598afaf0094e7354

ISO 19157:

C.1 Data

2013(E)
Annex C
(normative)

Data dictionary for data quality

dictionary overview

C.1.1 Inty

This data di
10. The dict
and an orga

The shaded|
associations
columns de{

C.1.2 Nan

A label assig
appearina
a capital let{
Internationd
of this Inter
combinatior
associationy
and role na

C.1.3 Def

This is the c

C.1.4 Obl

C14.1 G¢g

This is a deg
set or sometf
M (mandatoj

Iry), C (conditional), or O (optional).

oduction

tionary describes the characteristics of the data quality model defined in Clatises 7, 8, {
onary is specified in tables with columns and rows in a hierarchy to establish relation
hization for the information.

table rows represent classes. The unshaded table rows represent/class attributes
. The classes and class attributes within the data dictionary tables-are defined by six
cribed in C.1.2 to C.1.7.

ne/role name

rned to class or class attribute. Class names start with an upper case letter. Spaces d
lass name. Instead, multiple words are concatenatéd, with each new subword starting
er (example: XnnnYmmm). Class names are unigue within the entire data dictionary o
11 Standard. Class attribute names are uniquewithin a class, not the entire data dictid
national Standard. Class attribute names\are made unique, within an application, b

and are preceded by “Role name”: tg distinguish them from other class attributes. N
hes may be in a language other than.that used in this International Standard.

nition
ass or class attribute description.
jgation/Condition

neral

criptor indicating whether a class or class attribute shall always be documented in the
imeshe documented [i.e. contains value(s)]. This descriptor may have the following v3

) and
ships

and
table

b not
with
f this
nary
y the

of the class name and class attribute names. Role names are used to identify abstract model

pmes

data
lues:

C.1.4.2 Mandatory (M):

The class or

C1.43 Co

class attribute shall be documented.

nditional (C):

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:

docume

nted.

— Documenting a class, class attribute or association if another class has been documented.
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Expressing a choice between two or more options. At least one option is mandatory and shall be
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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 electronical 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):

The class, class attribute or association may or may not need to be documented. Optional class or optional
class attribute have been defined to provide a guide to those looking to fully document their data. (Use
of this common set of defined elements will help promote interoperability among geographic data users

and |
class
attri

C.1.]

Spec
occu
othe

C.1.6 Data type

Spec
Datel
asso

NOTH

C.1.]

For
asso

For 4
text’
used

C.2

C.2.]

C.2.1

hroducers world-wide.) IT an optional class is not used, the class attributes contamegl
(including mandatory attributes) will also not be used. Optional classes may have ma
butes; those class attributes only become mandatory if the optional class is useg:

b Maximum occurrence

fies the maximum number of instances the class, class attribute or.association may

" than one are allowed, and will be represented by the corresponding number (i.e. “2”,

fies a set of distinct values for representing the class-attributes; for example, integer,
[ime, and Boolean. The data type column is also used to define classes, stereotypg
Ciations.

Data types are defined in ISO/TS 19103:2005,:6.5.2.
f  Domain
. class (shaded rows), the domaincindicates the line numbers covered by class att
fiations for that class.
class attribute or associatien;the domain specifies the values allowed or the use of fre

indicates that no restrictions are placed on the content of the field. Integer-based cqg
to represent values for'domains containing codelists.

Data quality-package data dictionary

| Data quality

.1 ~ General

The glebal BMLEmedelor thewhole data

alitvy nackacgoaic chawmn in Fiogura 2
+S-SHOWHRIH+ e

UML
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o T T TTe—VvIT ettty patita g e

T

model shown in Figure 3 and Figure 15.
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Table C.1 — Data quality

Name /role |Definition Obligation / |Maximum |Datatype |Domain
name condition occurence
1 DQ_DataQual- [Quality informa- Use obligation |Use Aggregated | Lines 2-4
ity tion for the data from referenc- |maximum |Class (MD_
specified by a data |ing object occur- Metadata)
quality scope rence from
referencing
object
2 Scope The specificdata |M 1 Class MD_Scope << Data-
to which the data Type >>(150 19115-1
quality information
applies
3 Role nqme: M N Association | DQ_Elemerit
report] (Abstract class) (C.2.1.2)
4 Role ngme: 0 1 Association | DQ_StandaloneQualitlyRe-
standgqlone- portinformation (C.2]1.6)
QualityReport
C.2.1.2 Dgta quality element
UML model shown in Figure 4, Figure 5, Figure 10 and Figure 14.
Table C.2 — Data quality element
Name(/ role |Definition Obligation / |Maximum |Datatype |Domain
name condition gccurence
-y
5 DQ_El¢gment  |Aspect of quantita- |Use obligaﬂg Use Aggre- Lines 6-10
tive quality infor-  |from referenc- [maximum |gated Class
mation ing Ob'Q\GD occur- (DQ_Data-
O rence from |Quality)
. referencing | (Abstract
\& object class)
6 standdlone- Clause in the 0 1 Character |Free text
QualityRe- standaloneQuali- string
portDetails tyReport where
this dataquality
elemeftor any
related’data quality
element (original
results in case
of derivation or
aggregation) is
described
7 Role name: Reference to meas- |O 1 Association |DQ_MeasureReference
measure ure used (C.2.1.3)
8 Role name: Evaluation infor- 0 1 Association |DQ_EvaluationMethod
evaluation- mation (C.2.1.4)
Method
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Name /role |Definition Obligation / |[Maximum |Datatype |[Domain
name condition occurence
9 Role name: Value (or set of M N Association |DQ_Result
result values) obtained (Abstract class) (C.2.1.5)
from applying a
data quality meas-
ure or the outcome
of evaluating the
obtained value
(orsetofvalues)
against a specified
acceptable con-
formance quality
level
10 ||Role name: In case of aggrega- |O N Association{DQ_Element
derivedEle- tion or derivation, (Abstract clags) (C.2.1.2)
ment indicates the origi-
nal element
11 ||DQ_Complete- |Presence and Use obligation |Use Séci\fied Lines 6-10
ness absence of features, |from referenc- |maximum< }Class (DQ_
their attributes and |ing object occur- Element)
their relationships renc Q)m (Abstract
re ({%ﬁdng class)
e
12 ||DQ_Complete- |Excess data present |Use obligatio%ﬁ’se Specified |Lines 6-10
ness Commis- |in the dataset,as |from refereric- |maximum |Class (DQ_
sion described by the ing obje&@ occur- Complete-
scope 3 rence from |ness)
\O referencing
N object
13 ||DQ_Complete- |Data absent from \U‘.\Ilse obligation |Use Specified |Lines 6-10
nessOmission |the data set, as - from referenc- [maximum |Class (DQ_
described b " |ing object occur- Complete-
scope rence from |ness)
referencing
O object
14 ||DQ_Logical- ‘@e of adher- Use obligation |Use Specified |Lines 6-10
Consistency <%e to logical rules |from referenc- |maximum |Class (DQ_
Q_ f data structure, |ing object occur- Element)
?\ attribution and rence from |(Abstract
Q relationships (data referencing | class)
% structure can be object
&?\ conceptual, logical
% or physical)
15 |DQ_Conceptu- |Adherence to rules |Use obligation |Use Specified |Lines 6-10
alConsistency |of the conceptual |from referenc- [maximum |Class (DQ_
schema ing object occur- Logical
rence from |Consist-
referencing |ency)
object
16 |DQ_Domain- |Adherence of Use obligation |Use Specified |Lines 6-10
Consistency |values to the value |from referenc- [maximum |Class (DQ_
domains ing object occur- Logical
rence from |Consist-
referencing |ency)
object
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Table C.2 (continued)

Name /role |Definition Obligation / |Maximum |Datatype |Domain
name condition occurence
17 |DQ_Format- Degree to which Use obligation |Use Specified |Lines 6-10
Consistency |dataare storedin |from referenc- [maximum |Class (DQ_
accordance with ing object occur- Logical
the physical struc- rence from |Consist-
ture of the data set, referencing |ency)
as described by the object
scope
18 |DQ_Tojpologi- [Correctness of the [Use obligation [Use Specified [Lines 6-10
calCorlsistency | explicitly encoded |from referenc- |maximum |Class (DQ_ r\(b
topological charac- |ing object occur- Logical Q
teristics of the data rence from |Consist- ,\q/
set as described by referencing |ency) <O
the scope object 0\'\
19 |DQ_Pofitional- |Accuracy of the Use obligation |Use Specified |Li 5'\6510
Accurdcy position of features |from referenc- [maximum |Class (DQ_ 5
ing object occur- Element) \GJ
rence from (Abstracbs\
referencing | class
object A6<
20 |DQ_Absolute- |Closeness of Use obligation |Use «S?\scified Lines 6-10
External reported coor- from referenc- [maximu {k ass (DQ_
PositignalAc- |dinate values to ing object occur- Positional
curacy values accepted as rence\‘@om Accuracy)
or being true ref&kencing
robject
21 |DQ_Rdgla- Closeness of the Use obligati \%se Specified |Lines 6-10
tivelnfernal- |relative positions |from referenc- |maximum |Class (DQ_
PositignalAc- |of featuresinthe |[ing obj&@ occur- Positional
curacy scope to their Q rence from |Accuracy)
respective relative . referencing
positions accepted 4 ’ object
as or being trueﬁC\
22 DQ_Grfidded- |Closeness of élJ Use obligation |Use Specified |Lines 6-10
DataPpsitional |ded data p @)n from referenc- |maximum |Class (DQ_
Accuracy values t &es ing object occur- Positional
accep s or rence from |Accuracy)
bei e referencing
Ve object
23 |DQ_Temporal-—}ACcuracy of the Use obligation |Use Specified |Lines 6-10
Quality ?\ temporal attrib- from referenc- [maximum |Class (DQ_
é utes and temporal |ing object occur- Element)
relationships of rence from [(Ahstract
features referencing | class)
object
24 |DQ_Accura- Correctness of the |Use obligation |Use Specified |Lines 6-10
cyOfATime temporal refer- from referenc- |maximum |Class (DQ_
Measurement |ences of an item ing object occur- Temporal
(reporting of error rence from |Quality)
in time measure- referencing
ment) object
38 © IS0 2013 - All rights reserved
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Name /role |Definition Obligation / |Maximum |Datatype |[Domain
name condition occurence
25 |DQ_Temporal- |Correctness of Use obligation |Use Specified |Lines 6-10
Consistency |ordered events from referenc- [maximum |Class (DQ_
or sequences, if ing object occur- Temporal
reported rence from |Quality)
referencing
object
26 |DQ_Temporal- |Validity of data Use obligation |Use Specified |Lines 6-10
Validity specitied by the from referenc- [maximum [Class (DQ_
scope with respect |ing object occur- Temporal r\(b
to time rence from |Quality) Q
referencing ,\q/
object R
27 ||DQ_Themati- |Accuracy of quan- |Use obligation |Use Specified Cg}nes 6-10
cAccuracy titative attributes |from referenc- [maximum |Class ( i\
and the correctness|ing object occur- Ele
of non-quantitative rence from |( l;%ct
attributes and of referencing )
the classifications object Q
of features and Q
their relationships ‘\Q
28 ||DQ_Thematic- |Comparison of the |Use obligation |U » Specified |Lines 6-10
Classification |classes assigned to |from referenc- maximum Class (DQ_
Correctness |features or their ing object %‘occur- Thematic
attributes to a uni- $ rence from |Accuracy)
verse of discourse ‘\@ referencing
AQ object
29 ||DQ_NonQuan- |Correctness of e%ligation Use Specified |Lines 6-10
titativeAttrib- |non-quantitative .|from referenc- |maximum |Class (DQ_
uteCorrect- attributes o}ng object occur- Thematic
ness . rence from |Accuracy)
@ ’ referencing
_ object
30 ||DQ_Quantita- |Accu c&-&f quanti- |Use obligation |Use Specified |Lines 6-10
tiveAttribute |tati bﬁtributes from referenc- |maximum |Class (DQ_
Accuracy N\ ing object occur- Thematic
<>O.> rence from |Accuracy)
Q_ referencing
AV‘ object
31 DQ_U%\&- Degree of adher- Use obligation |Use Specified |Lines 6-10
t};{l?ﬂ nt ence of adataset |from referenc- |maximum |Class (DQ_
C) to a specific set of |ing object occur- Element)
qul]ierPan rence from
referencing
object
32 |DQ_Metaqual- |Information about |Use obligation |Use Specified |Lines 33 and 6-10
ity the reliability of from referenc- |maximum |Class (DQ_
data quality results |ing object occur- Element)
rence from |(Abstract
referencing | class)
object
33 |Role name: Derived element M 1 Association |DQ_Element
derivedEle- (Abstract class) (C.2.1.2)
ment
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Table C.2 (continued)

Name /role |Definition Obligation / |Maximum |Datatype |[Domain
name condition occurence
34 |DQ_Confi- Trustworthiness Use obligation |Use Specified |Lines 33 and 6-10
dence of a data quality from referenc- [maximum |Class (DQ_
result ing object occur- Metaqual-
rence from |ity)
referencing
object
35 |DQ_Repre- Degree to which Use obligation |Use Specified |Lines 33 and 6-10
sentatjvity the sample used from referenc- [maximum |Class (DQ_
has produced a ing object occur- Metaqual- '\('b
result which is rence from |ity) Q
representative of referencing ,\(1/
the data within the object 63
data quality scope O\'\
4
36 |DQ_Hg¢moge- |Expected ortested |Use obligation |Use Specified Licss'§3 and 6-10
neity uniformity of the |from referenc- [maximum |Class (DQ_ %
results obtained ing object occur- Metaqual;, .
for a data quality rence from |ity) 6\
evaluation referencing {<
object AO
C.2.1.3 Measure reference
UML model shown in Figure 6.
Table C.3 — Measure reference
Name|/ role |Definition Obligation /-~ [Maximum |Datatype |[Domain
name condition occurence
37 |DQ_Mg¢asur- |Reference to the Use @l}\gation Use Aggregated |Lines 38-40
eReferfence measure used from referenc- |maximum |Class
object occur- (DQ_Ele-
C)C’ rence from |ment)
referencing
G\O object
38 |measurelden- |Identifier-of the 0 1 Class MD_Identifier << Datg-
tification measdre, value Type >>
uniqyely identify- (see ISO 19115-1:2014,
ing'the measure Table B.17.2)
within a names-
pace
39 |name(fMeas- |Name of the test C/ if measurel- N Character |Free text
ure appiied to tire data | demntification StTing
not docu-
mented
40 |measureDe- Description of the (0] 1 Character |Free text
scription measure string

C.2.1.4 Data quality evaluation

UML model shown in Figure 7 and Figure 13.

40
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used as sources in
deductive evalua-
tion method

Name / role |Definition Obligation / |[Maximum |Datatype |Domain
name condition occurence
41 |DQ_Evalu- Description of the |Use obligation |Use Aggregated |Lines 42-46
ationMethod |evaluation method |from referenc- [maximum |Class
and procedure ing object occur- (DQ_Ele-
applied rence from |ment)
referencing
object
42  |evaluation- Type of method 0 1 Class DQ_EvaluationMethod-
MethodType |used to evaluate Type
quality of the data Code << God4gList >>
(C.3.2)
43 [|evaluation- Description of the |O 1 Character- |Free\text
MethodDe- evaluation method String
scription
44 ||evaluationPro-|Reference to the 0 1 Class CI_Citation <¢ Data-
cedure procedure informa- Type >>
tion (see ISO 1911p-1:2014,
Table B.16)
45 [|referenceDoc |Information on 0 N Class CI_Citation < Data-
documents which Type >>
are referenced in (see ISO 1911p-1:2014,
developing and Table B.16)
applying a data
quality evaluation
method
46 [|dateTime Date or range of 0 N Class DateTime
dates on which a (see ISO/TS 1p103:2005)
data quality meas-
ure was applied
47 ||DQ_DataEvalu- |Data evaluation- . |Use obligation |Use Specified |Lines 42-46
ation method from referenc- [maximum |Class (DQ_
O ing object occur- Evaluation-
C) rence from |Method)
O ’ ref_erencing (Abstract
object
N class)
48 |[|DQ_Fullln- <)‘ﬁ/ll inspection Use obligation [Use Specified |Lines 42-46
spection Q‘ from referenc- [maximum |Class (DQ_
Qv ing object occur- DataEvalu-
% rence from |ation)
&?* referencing
object
49 TDQ_Indirect- [Indirect evaluation |Use obligation |Use Specified  |Lines 4Z-46 and 50
Evaluation from referenc- [maximum |Class (DQ_
ing object occur- DataEvalu-
rence from |ation)
referencing
object
50 |deductive- Information on M 1 Character- |Free text
Source which data are String
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Table C.4 (continued)
Name / role |Definition Obligation / |Maximum |Datatype |Domain
name condition occurence
51 |DQ_SampleBa- |[Sample based Use obligation |Use Specified |Lines 42-46 and 52-54
sedInspection |inspection from referenc- |maximum |Class (DQ_
ing object occur- DataEvalu-
rence from |ation)
referencing
object
52 |sampling- Information of M 1 Character- |Free text
Schemfe the type of sam- String
pling scheme and
description of the
sampling proce-
dure
53 |lotDesfription |Information of how |M 1 Character- |Free text
lots are defined String
54 |samplingRatio |Information on M 1 Character-  (Free text
how many samples String
on average are
extracted for
inspection from
each lot of popula-
tion
55 |DQ_Aggrega- |Aggregation or Use obligation |Use % Specified |Lines 42-46
tionDgrivation |derivation method |from referenc- |maximum |Class (DQ_
ing object o - Evaluation)
ce from
referencing
\L\O object
C.2.1.5 Dgta quality result
UML model shown in Figure 8.
Table C.5 — Data quality result
Name|/ role |Definition Obligation / |Maximum |Datatype |Domain
name condition occurence
56 |DQ_Rekult G%‘s?;lization of [Use obligation |Use Aggregated | Lines 57-58
N e specific result|from referenc- |maximum |Class
‘tlasses ing object occur- (DQ_Ele-
&?\ rence from |ment)
% referencing | (Abstract
object class)
57 |resultScope Scope of the result |O 1 Class MD_Scope (ISO 19115-1)
58 |dateTime date when the 0 1 Class DateTime
result was gener- (see ISO/TS 19103:2005)
ated
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Name / role
name

Definition

Obligation /
condition

Maximum
occurence

Data type

Domain

59

DQ_Conform-
anceResult

Information about
the outcome of
evaluating the
obtained value

(or set of values)
against a specified
acceptable con-

Use obligation
from referenc-
ing object

Use
maximum
occur-
rence from
referencing
object

Specified

Class (DQ_

Result)

Lines 60-62 and 57-58

formance auality
1 J

level

o}

60

specification

Citation of data
product speci-
fication or user
requirement
against which data
are being evaluated

Class

CI_Citation <
Type >>

(see ISO 1911
Table B.16)

K Data-

b-1:2014,

61

explanation

Explanation of the
meaning of con-
formance for this
result

0

Charaeter-
String

Free text

62

pass

Indication of the
conformance result
where 0 = fail and
1 =pass

Boolean

1 =yes
0 =no

63

DQ_Quantita-
tiveResult

The values or
information about
the value(s) (or set
of values) obtained
from applyinga .
data quality meas-
ure . ()

r' Y

N

Use obli
from re

ing{éect
o~

nc-

Use
maximum
occur-
rence from
referencing
object

Specified

Class (DQ_

Result)

Lines 64-66 4

nd 57-58

64

value

Quantitatiyevalue
or values; content
determined by the
evaluation proce-
dureused, accord-
ingly with the value
type and valueS-
tructure defined
for the measure

M

N

Class

Record
(see ISO/TS 1

b103:2005)

65

valuebnit

Value unit for
reporting a data
gquality result

Class

UnitOfMeasu
(see ISO/TS 1

e
h103:2005)

66

valu-
eRecordType

Value type for
reporting a data
quality result,
depends of the
implementation

Class

RecordType << Meta-

class >>

(see ISO/TS 19103:2005)
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Table C.5 (continued)

Name /role |Definition Obligation / |[Maximum |Datatype |Domain
name condition occurence
67 |DQ_Descrip- |Data quality Use obligation |Use Specified |Lines 68 and 57-58
tiveResult descriptive result |from referenc- [maximum |Class (DQ_
ing object occur- Result)
rence from
referencing
object
68 |[statement Textual expression |M 1 Character- |Free text
of the descriptive String
result

C.2.1.6 Standalone quality report information

UML model

shown in Figure 14.

Table C.6 — Standalone quality report information

Name|/ role |Definition Obligation / |[Maximum |Data type |Domain
name condition occurence
69 |DQ_Stan- Reference to an Use obligation |Use C@y Lines 70-71
dalongQuali- |external stan- from referenc- |maximum >\\
tyRepo¢rtinfor- |dalone quality ing object occur- ‘\\
mation report rence froin
referéncing
o}y:ét
70 reportRefer- |Reference to the M 1 Class CI_Citation << Data-
ence associated stan- Type >>
dalone quality (see ISO 19115-1:2014,
report Table B.16)
71 |abstrafct Abstract for the M 1 Character- |Free text
associated stan- String
dalone quality
report
C.2.2 Datp quality measure
C.2.2.1 General
The UML m¢del for-measures information is shown in Figure 11.
C.2.2.2 Dgtaquality measures
UML model shown in Figure 11.
Table C.7 — Data quality measures
Name / role |Definition Obligation / |Maximum |Datatype |Domain
name condition occurence
72 |DQM_Measure |Data quality meas- |Use obligation |Use Class Lines 73-84
ure from referenc- |maximum
ing object occur-
rence from
referencing
object
44 © IS0 2013 - All rights reserved
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data quality meas-
ure is derived

Table C.7 (continued)
Name /role |Definition Obligation / |[Maximum |Datatype |Domain
name condition occurence
73 |measurelden- |Value uniquely M 1 Class MD_Identifier << Data-
tifier identifying the Type >>
measure within a (see ISO 19115-1:2014,
namespace Table B.17.2)
74 |Name Name of thedata |M 1 Character- |Free text
quality measure String
applied to the data
75 ||alias Another recog- 0 N Character- |Free text
nized name, an String
abbreviation or a
short name for the
same data quality
measure
76 |[|elementName |Name of the data M N Class TypeName <¢ type >>
quality element for (see ISO/TS 1p103:2005)
which quality is
reported
77 ||definition Definition of the M 1 Character- |Free text
fundamental con- String
cept for the data
quality measure
78 ||description Description of C/if the definiz{(1 Class DQM_Descript
the data quality tion is not suf- tion << Datatlype >>
measure, including |ficient fexithe (C.2.2.5)
all formulae and/ |understanding
or illustrations of the.data
needed to establish |quality meas-
the result of apply-~ure concept
ing the measure
79 [|valueType Value type for M 1 Class TypeName <¢ type >>
reporting a data (see ISO/TS 1p103:2005)
quality result
(shall'be‘one of
theédata types
defined in ISO/
TS 19103:2005)
80 |[|valueStrud: Structure for 0 1 Class DQM_ValueStfuc-
ture reporting a com- ture << Codellist >>
plex data quality (C.3.3)
result
81 llexample Ilustration ofthe [0 N Class DQM_Descripttion
use of a data qual- (C.2.2.5)
ity measure
82 |Role name: Name of the data C/if derived 1 Association [DQM_BasicMeasure
basicMeasure |quality basic meas- |from basic (C.2.2.3)
ure from which the |measure

© IS0 2013 - All rights reserved

45


https://standardsiso.com/api/?name=afdfe13725b3c3b2598afaf0094e7354

ISO 19157:2013(E)

Table C.7 (continued)
Name / role |Definition Obligation / |Maximum |Datatype |Domain
name condition occurence

83 |Role name: Reference to the C/if an exter- |N Association |[DQM_SourceReference

sourceRefer- |[source ofanitem |nal source (C.2.2.6)
ence that has been exists
adopted from an
external source
84 |Role name: Auxiliary variable |[C/ifrequired [N Association | DQM_Parameter
parameter used by the data (C.2.2.4)
quality meas-
ure, including its
name, definition
and optionally its
description
C.2.2.3 Da3ata quality basic measure
UML model phown in Figure 11.
Table C.8 — Data quality basic measure
Name|/ role |Definition Obligation / |Maximum {Datatype |Domain
name condition occurence
85 |DQM_Basic- Data quality basic |Use obligation [Use & |Class Lines 86-89
Measujre measure from referenc- |ma iYQm
ing object 0 s&
\'&;gice from
eferencing
\L\O object

86 |name Name of the data M 1 Character- |Free text
quality basic meas- String
ure applied to the
data

87 |definitlion Definition of the M 1 Character- |Free text
data quality basic String
measure

88 |example [llustration of the |O 1 Class DQM_Descrip-
use.of adata qual- tion << Datatype >>
ityomeasure (C.2.2.5)

89 |valueType Value type for M 1 Class TypeName << type >}
the result of the (see ISO/TS 19103:2005)
basic measure
(shall be one of
the data types
defined in ISO/

TS 19103:2005)

C.2.2.4 Data quality parameter

UML model shown in Figure 11.

46
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Table C.9 — Data quality parameter
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Name /role |Definition Obligation / |Maximum |Datatype |Domain
name condition occurence

90 |DQM_Param- |Data quality Use obligation |Use Class Lines 91-95

eter parameter from referenc- |maximum
ing object occur-
rence from
referencing
object

91 |name Name of the data M 1 Character- |Free text
quality parameter String

92 ||definition Definition of the M 1 Character- |Free text
data quality param- String
eter

93 ||description Description of the |0 1 Class DQM _Descript
data quality param- tion << Datatype >>
eter (C.2.2.5)

94 ||valueType Value type of the M 1 Class TypeName <¢ type >>
data quality param- (see ISO/TS 1p103:2005)
eter (shall be one
of the data types
defined in ISO/

TS 19103:2005)
95 ||valueStruc- Structure of the 0 L Class DQM_ValueStfuc-
ture data quality param- ture << Codellist >>
eter (C.3.3)
C.2.2.5 Data quality measure description
UML|model shown in Figure 11.
Table €.10 — Data quality measure descriptor
Name / role |Definition Obligation / |[Maximum |Datatype |Domain
name condition occurence
96 ||DQM_Descrip- D@ality meas- |Use obligation |Use Class Lines 97-98
tion @ description from referenc- |[maximum
<> ing object occur-
Q‘ rence from
Qv referencing
- object
97 ||textDescrip- |Textdescription M 1 Character- |Free text
ton String
98 |extendedDe- |Illustration 0 1 Class MD_BrowseGraphic
scription (see ISO 19115-1:2014,

Table B.17.3)

C.2.2.6 Data quality measure source reference

UML model shown in Figure 11.
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Table C.11 — Data quality measure source reference

Name / role |Definition Obligation / |Maximum |Datatype |Domain
name condition occurence
99 |DQM_ Reference to the Use obligation |Use Class Line 100
SourceRefer- |source of the data |from referenc- |maximum
ence quality measure ing object occur-
rence from
referencing
object
100 |citation Reference to the M 1 Class CI_Citation << Data-
source Type >>
(see ISO 19115-1:2014,
Table B.16)

C.3 Codelists

C.3.1 Intyoduction

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

» o«

“obligation/fondition”, “maximum occurrence”, “data type” and “domain*¢olumns. As a << CodeList|>> is
extendable, none of these stereotype classes contain a value such as “other”.

C.3.2 Evaluation method type

Table C.12 — Evaluation method type

Name Domain code Definition

1 DQ_EvaluationMethodType- EvalMethTypeCd\,O type of method for evaluating an identified dqta
Code o quality measure

2 direct|nternal 001 method of evaluating the quality of a data set

based on inspection of items within the data det,
where all data required is internal to the datalset
being evaluated

3 directExternal 002 method of evaluating the quality of a data set
based on inspection of items within the data det,
where reference data external to the data set
being evaluated is required

4 indire¢t 003 method of evaluating the quality of a data set
based on external knowledge

C.3.3 Valllle structure
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Table C.13 — Value structure

Name Domain code Definition

DQM_ValueStructure ValueStructureCd

bag 001 finite, unordered collection of related items
(objects or values) that may be repeated
(IS0 19107:2003)

set 002 unordered collection of related items (objects or
values) with no repetition (ISO 19107:2003)

sequence 003 finite, ordered collection of related items (objects
or values) that may be repeated (ISO 19107:2003)

table 004 an arrangement of data in which-each|item may
be identified by means of arguments gr keys (ISO/
IEC 2382-4:1999)

matrix 005 rectangular array of numbérs (ISO/
TS 19129:2009)

coverage 006 feature that acts.as a function to retuin values
from its range forany direct position within

its spatial, temporal or spatiotemporal domain

(ISO 19123:2005)
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D.1 Introduction

Annex D
(normative)

List of standardized data quality measures

This Annex
defined and
reporting of

D.2 Comj

bleteness

provides and defines a list of standardized data quality measures. In order to achiev
comparable quality information, it is strongly recommended to carry out the evaluation and
data quality using these data quality measures.

well

D.2.1 Commission

The data qu

hlity measures for the data quality element commission are provided in Tables D.1 to I).4.

-~

Table D.1 — Excess item

Line |Component Description
1 Namg excess item
2 Alias -
3 Elemg¢nt name commission
4 Basiclmeasure error indicator:
5 Definfition indicationthatan item is incorrectly present in the data
6 Descifiption -
7 Parampeter -
8 Valuejtype Boolean (true indicates that the item is in excess)
9 Valug|structure -
10 Sourde reference -
11 Examnyple True (In a data set, more items are classified as houses than in the universe|of
discourse)
12 Identjfier 1
Table D.2 — Number of excess items
Line |Component Description
1 Name number of excess items
2 Alias -
3 Element name commission
4 Basic measure error count
5 Definition number of items within the data set or sample that should not have been present
6 Description -
7 Parameter -
8 Value type Integer
9 Value structure -
50 © IS0 2013 - All rights reserved
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Table D.2 (continued)

Line |Component Description
10 Source reference -
11 Example 2 (12 houses are in the data set although only 10 exist within the universe of
discourse)
12 Identifier 2
Table D.3 — Rate of excess items
Line —€em £ Deseription
1 Name rate of excess items
2 Alias -
3 Element name commission
4 Basic measure error rate
5 Definition number of excess items in the data set or sample in relation to the fumber of
items that should have been present
6 Description -
7 Parameter -
8 Value type Real
9 Value structure -
10 Source reference -
11 Example 10 % (The data set has, 10 % more houses than the universe of discpurse)
12 Identifier 3
Table D.4 — Numbeér of duplicate feature instances
Line| |Component Description
1 Name number of duplicate feature instances
2 Alias -
3 Element name commission
4 Basic measure error count
5 Definition total number of exact duplications of feature instances within the dlata
6 Description count of all items in the data that are incorrectly extracted with duplicate geom-
etries
7 Parameéter -
8 Value'type Integer
Value structure -
10 SOurce reference -
11 Example Features with identical attribution and identical coordinates:
A two (or more) points collected on top of each other;
two (or more) curves collected on top of each other;
two (or more) surfaces collected on top of each other.
12 Identifier 4

D.2.2 Omission

The data quality measures for the data quality element omission are provided in Tables D.5 to D.7.
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Table D.5 — Missing item

Line |Component Description

1 Name missing item

2 Alias -

3 Element name omission

4 Basic measure error indicator

5 Definition indicator that shows a specific item is missing in the data

6 Description -

7 Pararheter -

8 Valuejtype Boolean (true indicates that an item is missing)

9 Valugstructure -

10 Sourde reference -

11 Examfple A data product specification requires all towers higher than’300 m to be cap-
tured. The data quality measure “missing item” allows.a data quality evaludtor
or a data user to report that a specific item, in this case a feature of type “tower”
(name depends on the application schema), is missing:

Data quality scope: all towers with height > 300
Example result of a completeness evaluation‘ef a particular data set:
missing item = true for
tower.name = “Eiffel Tower, Paris, France”
tower.name = “Beijing Tower,'Beijing, China”
12 Identjfier 5
Table D.6 — Number of missing items

Line |Component Description

1 Namsg number of missing items

2 Alias -

3 Elemeént name omission

4 Basiclmeasure error count

5 Definjfition count of all items that should have been in the data set or sample and are miss-
ing

6 Descyfiption -

7 Pararpeter -

8 Valugtype Integer

9 Valug strdctre -

10 Sourde reference -

11 Example 2 (10 houses are in the data set although 12 exist within the universe of dis-
course)

12 Identifier 6

Table D.7 — Rate of missing items

Line |Component Description

1 Name rate of missing items

2 Alias -

3 Element name omission

4 Basic measure error rate
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Table D.7 (continued)
Line |Component Description
5 Definition number of missing items in the data set or sample in relation to the number of
items that should have been present
6 Description -
7 Parameter -
8 Value type Real
9 Value structure -
10 Source reference -
11 Example 10 % (The data set has 10 % less houses than the universe of discofirse)
12 Identifier 7
D.3 | Logical consistency
D.3.1 Conceptual consistency

The |data quality measures for the data quality element conceptjial consistency are
Tablé¢s D.8 to D.13.

provided in

Table D.8 — Conceptual schemanon-compliance

Line| |Component Description

1 Name conceptual schemanon-compliance

2 Alias -

3 Element name conceptualconsistency

4 Basic measure error indicator

5 Definition indication that an item is not compliant to the rules of the relevantjconceptual
schema

6 Description -

Parameter -

8 Value type Boolean (true indicates that an item is not compliant with the ruleg of the con-
ceptual schema)

9 Value structure -

10 Source refefence -

11 Example True (One feature relationship exists which is not defined in the copceptual
schema)

12 Idemntifier 8

Table D.9 — Conceptual schema compliance

Line |Component Description

1 Name conceptual schema non-compliance

2 Alias -

3 Element name conceptual consistency

4 Basic measure correctness indicator

5 Definition indication that an item complies with the rules of the relevant conceptual
schema

6 Description -

Parameter -
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Table D.9 (continued)
Line |Component Description
8 Value type Boolean (true indicates that an item is in compliance with the rules of the con-
ceptual schema)
9 Value structure -
10 Source reference -

11 Example -
12 Identifier 9

Table|D.10 — Number of items not compliant with the rules of the conceptual schema

Line Comppnent Description

1 Name Number of items not compliant with the rules of the conceptual schema

2 Alias -

3 Element name conceptual consistency

4 Basic neasure error count

5 Definiftion count of all items in the data set that are not compliantwith the rules of the conceptujl
schema

6 Description If the conceptual schema explicitly or implicitly'describes rules, these rules shall be fpl-

lowed. Violations against such rules can be, fot)example, invalid placement of feature
within a defined tolerance, duplication of features and invalid overlap of features.

7 Paranjeter -
8 Value type Integer
9 Value ptructure -
10 Sourc¢ reference .
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Table D.10 (continued)

Line Component Description
11 Example Example 1: Towers with identical attribution and within search tolerance (search toler-
ance =10 m)
(1) ((een)
Example 2: Bridge has invalid Transportation. Use Category of Road
Example 3: Invalid placement of Aifport inside a Lake
Example 4: Invalid overlap of area feature Lake within line feature Railroafl
: \,\)22<¥7 ’/
Key
1. Bridge 3. Lake
2. Railroad 4. Airport
12 Identifier 10
Table D.11 — Number of invalid overlaps of surfaces
Line |Component Description
1 Name number of invalid overlaps of surfaces
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Table D.11 (continued)

2 Alias overlapping surfaces
3 Element name conceptual consistency
4 Basic measure error count
5 Definition total number of erroneous overlaps within the data
6 Description Which surfaces may overlap and which shall not is application dependent. Not

all overlapping surfaces are necessarily erroneous. When reporting this data

quality measure, the types of feature classes corresponding to the illegal over-

lapping surfaces shall be reported as well.
7 Paraireter = —
8 Valuejtype Integer Ar\‘b
9 Value|structure - . q>)
10 Sourde reference - N (;\\ ’

—
11 Example 1 2 q
O'\
4
< S
O
<
N\
3 >
\$\\0®

Key A\Q

1 Squ&q

2 ﬂ ace 2

3. . C6verlapping area

N
12 Identjfier (I}.})
Table|D.12 — Non-cor&ﬁihnce rate with respect to the rules of the conceptual schema

Line |Component Description
1 Namg Av‘s non-compliance rate with respect to the rules of the conceptual schema
2 Alias \V i
3 Elemeént ch\‘ conceptual consistency
4 Basic| m‘@sure error rate
5 Definition number of items in the data set that are not compliant with the rules of the

conceptual schema in relation to the total number of these items supposed to be

in the data set
6 Description -
7 Parameter -
8 Value type Real
9 Value structure -
10 Source reference -
11 Example 2%
12 Identifier 12
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Table D.13 — Compliance rate with the rules of the conceptual schema

Line |Component Description
1 Name compliance rate with the rules of the conceptual schema
2 Alias -
3 Element name conceptual consistency
4 Basic measure correct items rate
5 Definition number of items in the data set in compliance with the rules of the conceptual
schema in relation to the total number of items
6 Description -
7 Parameter - ,\0,)
8 Value type Real ('LQ )
9 Value structure - Cn e
10 Source reference - N~
11 Example 90 % A'\J
. \
12 Identifier 13 s\\\c)
D.3.2 Domain consistency << )
The Hata quality measures for the data quality element doQan consistency are provided in Tables
D.14to D.18.

N\
N
Table D.14 — Value dom@g’ non-conformance

AN

Line| |Component Description .‘QQ‘
1 Name value domaj\nﬂgn-conformance
2 Alias LY
3 Element name dgniég-{\consistency
4 Basic measure N .er\'t;r indicator
5 Definition A@'indication of if an item is not in conformance with its value domain|
6 Description C)\J -
7 Parameter . O : -
8 Value type %\\O Boole.an (true indicates that an item is not in conformance with itsvalue
O domain)
9 Value strl{c\Qf'ev -
10 Sourc@‘grence -
11 E}(@‘e -
12 | didentifier 14
Table D.15 — Value domain conformance
Line |Component Description
1 Name value domain conformance
2 Alias -
3 Element name domain consistency
4 Basic measure correctness indicator
5 Definition indication that an item is conforming to its value domain
6 Description -
7 Parameter -
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Table D.15 (continued)
8 Value type Boolean (true indicates that an item is not in conformance with its value
domain)

9 Value structure -

10 Source reference -

11 Example -

12 Identifier 15

Table D.16 — Number of items not in conformance with their value domain
[

Line Com;Lonent Description . y\(b
1 Namg number of items not in conformance with their value domain qp
2 Alias - <r/\\ -

3 Elemg¢nt name domain consistency X N\

4 Basiclmeasure error count r\'\v

5 Definfition count.of all items in the data set that are not in cor\ \{nce with their value

domain &

6 Descfiption - & O

7 Pararpeter - ()Q\

8 Valudtype Integer \\\‘

9 Valug structure - ni\\)

10 Sourde reference - \‘QU

11 Exanyple - n$

12 |Identffier 16 R\

xO
Table D.17 — Valu ain conformance rate
PANN

Line |Component Descriptiw )

1 Nam¢ Va@main conformance rate

2 Alias (\‘, ,\-)

3 Elemént name ,.O domain consistency

4 Basiclmeasure (..‘\(O correct items rate

5 Definfition QvJ number of items in the data set that are in conformance with their value dofnain

(\Q~ in relation to the total number of items in the data set

6 Desciiption \Q\(\ -

7 Parameteg O -

8 Valug type ' Real

9 Valu strJucture -

10 Source reference -

11 Example -

12 Identifier 17

Table D.18 — Value domain non-conformance rate

Line |Component Description

1 Name value domain non-conformance rate

2 Alias -

3 Element name domain consistency
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Table D.18 (continued)
4 Basic measure error rate
5 Definition number of items in the data set that are not in conformance with their value
domain in relation to the total number of items
6 Description -
7 Parameter -
8 Value type Real
9 Value structure -
10 Source reference -
11 Example - '\(b
A
12 | [identifier 18 AN
/\' R
D.3.83 Format consistency ,\<O
The |data quality measures for the data quality element format c&n’s\}stency are provided in
Tables D.19 to D.21.
&
Table D.19 — Physical structure glﬁllcts
Line| |Component Description QO
N
1 Name physical structure conflic’t§\\\
N
2 Alias - Q_,’
3 Element name format consistency \‘ﬂ\
4 Basic measure error indicator O,Q\
5 Definition indication thﬁ%ﬁems are stored in conflict with the physical structure of the
data set \_O
6 Description - C\}‘
\\\\
7 Parameter - C)
8 Value type (\\bB'oolean (true indicates physical structure conflict)
\‘
9 Value structure ,.O -
10 Source reference AV -
11 Example \%\J True (data set is stored in wrong fileformat, shapefile instead of gnpl)
\
12 | [identifier 5D 119
Y4
O?‘ Table D.20 — Physical structure conflicts number
AN
Line| |Component Description
1 (Name number of physical structure conflicts
2 Alias -
3 Element name format consistency
4 Basic measure error count
5 Definition count of all items in the data set that are stored in conflict with the physical
structure of the data set
6 Description -
7 Parameter -
8 Value type Integer
9 Value structure -
10 Source reference -
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Table D.20 (continued)

11 Example 5 (5 living quarters type code is coded on more than 3 characters although the
requirement in data product specification is 3)

12 Identifier 19

Table D.21 — Physical structure conflict rate

Line |Component Description

1 Name physical structure conflict rate

2 Alias

3 Elemg¢nt name format consistency

4 Basiclmeasure error rate

5 Definfition number of items in the data set that are stored in conflict withithe physical
structure of the data set divided by the total number of items

6 Desctfiption -

7 Pararpeter -

8 Valug type Real

9 Valug|structure -

10 Sourde reference -

11 Examfple -

12 Identjfier 20

D.3.4 Toplological consistency

The data qy
geometric r
descriptiong

Table D.22 — Number of faulty point-curve connections

ality measures in Tables D.22 to D.28 are\designed to test the topological consistency of
epresentations of features. They will not serve as measures of the consistency of explicit
of topology using the topological opjects specified in ISO 19107:2003.

Line |Component Déscription

1 Namg number of faulty point-curve connections

2 Alias extraneous nodes

3 Elemént name topological consistency

4 Basiclmeasure error count

5 Definfition number of faulty point-curve connections in the data set

6 Desciiption A point-curve connection exists where different curves touch. These curves
have an intrinsic topological relationship that shall reflect the true constellp-
tion. If the point-curve connection contradicts the universe of discourse, the

HwS 43 Py 1+ AN ol dat Lis he

}JUlll\. CUl VO LUIITICTCLIVIT IS lﬂblll.)’ VVILIT T CD}JCLL LU LIS Uuata t.lucuu._y IICasurc,
data quality measure counts the number of errors of this kind.

7 Parameter -

8 Value type Integer

9 Value structure -

10 Source reference -
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Table D.22 (continued)

11 Example Example 1: Two-point curve connections exist where only one should be pre-
sent
o
=
=
>
<
i)
1%}
=
<3
Main Street
N
[«5]
= \
o
2 1
<
)
[%2)
=
[
Key
1. Junction of two roads should be“at a “+” intersection
Example 2: System automatically places, point-curve based on ver{ices limita-
tion built into software code whereno spatial justification for poinjt-curve
exists.
— S/
~
Key.
1. Link node
2. 500 vehicles limit
12 Identifier 21
Table D.23 — Rate of faulty point-curve connections
Line| |Component Description
1 Name rate of faulty point-curve connections
2 Alias -
3 Element name topological consistency
4 Bastcmeasure EITOT Tate
5 Definition number of faulty link node connections in relation to the number of supposed
link node connections
6 Description A point-curve connection exists where different curves touch. These curves
have an intrinsic topological relationship that shall reflect the true constella-
tion. If the point-curve connection contradicts the universe of discourse, the
point-curve connection is faulty with respect to this data quality measure. This
data quality measure gives the erroneous point-curve connections in relation to
the total number of point-curve connections.
7 Parameter -
Value type Real
9 Value structure -
10 Source reference -
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Table D.23 (continued)

11 Example -
12 Identifier 22
Table D.24 — Number of missing connections due to undershoots
Line |Component Description
1 Name number of missing connections due to undershoots
2 Alias undershoots
3 Elemg¢nt name topological consistency a
4 Basiclmeasure error count (\'\J
N4

5 Definjition count of items in the data set, within the parameter tolerance, tl}\t(ele mis-

matched due to undershoots A :

’\J
6 Desctfiption - Oy
7 Parampeter search distance from the end of a dangling line f'\'\
8 Valugtype Integer \%\J
9 Valug structure - S\ N
10 Sourde reference - /\\/Q
11 Examfple Road o N Q
v \0\\
Road \QQ)
¥
xO

Key . C\)J:

1. C chh tolerance =3 m
12 Identjfier 23 o -

X

Table D.25 — Nu@er of missing connections due to overshoots

Line |Component \% Description

1 Namg {\%\ number of missing connections due to overshoots

2 Alias NQ~V overrshoots

3 Element name\o\(\ topological consistency

4 Basic mea‘s%;;ﬁv error count

5 Definlit%n\‘ count of items in the data set, within the parameter tolerance, that are mis-
matched due to overshoots

6 Description -

7 Parameter search tolerance of minimum allowable length in the data set

8 Value type Integer

9 Value structure -

10 Source reference -
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Table D.25 (continued)

GSI Data ReViewer 4.2 User Guide

11 Example Road o~
Son?
Road \1

Key
1. Search tolerance = 3 m

12 Identifier 24

Table D.26 — Number of invalid slivers

Line| |Component Description

1 Name number of invalid slivers

2 Alias slivers

3 Element name topological consistency

4 Basic measure error count

5 Definition count of all items in the dataset that are invalid sliver surfaces

6 Description A sliver is an unintended aréa that occurs when adjacent surfaces gre not digi-
tized properly. The bordets of the adjacent surfaces may unintentignally gap or
overlap by small amounts to cause a topological error.

7 Parameter This data qualitypimeasure has 2 parameters:
Parameter 1
Name: maXimum silver area size
Definition: The maximum area determines the upper limit of a sliver. This is to
pkevent surfaces with sinuous perimeters and large areas from being mistaken
as slivers.
Value type: Real
Parameter 2
Name: thickness quotient
Definition: The thickness quotient shall be a real number between P and 1. This
quotient is determined by the following formula:
T is the thickness quotient
T =4 m [area] /[perimeter]?
T =1 value corresponds to a circle that has the largest area/perimgter? value.
T = 0 value corresponds to a line that has the smallest area/perimgter? value.
Description: The thickness quotient is independent of the size of the surface, and
the closer the value is to 0, the thinner the selected silver surfaces shall be.
Value type: Real

8 Value type Integer

Value structure -
10 Source reference Source referenceEnvironmental Systems Research Institute, Inc (ERSI)
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Table D.26 (continued)

11 Example
1—
2 —
Key
1. Single line drain
2. Double line drain
a) Maximum area parameter prevents correct double line drain portrayal ffom
being flagged as an error.
Key
1. Sand
2. Sliver
3. Double line drain
b) Sliver is less than the maximum parameter and is flagged for evaluation of
possible error.
12 Identifier 24

Table D.27 — Number of invalid self-intersect errors

Line |Component

Description

1 Name

number of invalid self-intersect errors

64
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Table D.27 (continued)
Line |Component Description
2 Alias loops
3 Element name topological consistency
4 Basic measure error count
5 Definition count of all items in the data that illegally intersect with themselves
6 Description -
7 Parameter -
8 Value type Tnteger —
9 Value structure - r\y\':)
10 Source reference - A (]))
11 Example <Q\ )
. N
N
N O
& o)
O
R

Key \\

1. Building 1 %) 0

2. [llegal il’l®section (loop)
12 Identifier 26 . O,Q\

A\
Table D.28 — Nl{lnj@r of invalid self-overlap errors

Line| |Component D,%:Qh‘f)‘tion
1 Name N 'ﬂy\rﬁber of invalid self-overlap errors
2 Alias f-\@'kickbacks
3 Element name QV topological consistency
4 Basic measure ,.‘O : error count
5 Definition \VJ count of all items in the data that illegally self overlap
6 Descriptiory@v -
7 Parame,tg?‘3 -
8 Valu@\o)e Integer
9 )@%;tructure -
10 ('@ource reference -
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Table D.28 (continued)
Line |Component Description
11 Example - -
1 3 4
(o, O O O
T S
Key
a Vertices
12 Identjfier 27
D.4 Positional accuracy
D.4.1 Absplute or external accuracy
D.4.1.1 General measures for positional uncertainties
The data quplity measures for positional uncertainty in general of the data quality element absolyte or

external acd

uracy are provided in Tables D.29 to D.34.

Table D.29 — Mean value of positional uncertainties

Line |Component Description
1 Namg mean value-of positional uncertainties (1D, 2D and 3D)
2 Alias -
3 Elemg¢nt name absolute or external accuracy
4 Basiclmeasure not applicable
5 Definjition
6 Descifiption mean value of the positional uncertainties for a set of positions where the ppsi-
tional uncertainties are defined as the distance between a measured positipn
and what is considered as the corresponding true position
1D: Ei:|Xmi—Xti|
2 2
2D: ej =NXmi =Xt )" HYmi=Vti)
. 2 2 2
3D: ei:\/xmi_xti) F(mi=Ye)"+(Zmi —2¢1)
The mean positional uncertainties of the horizontal absolute or external posi-
tions are then calculated as
1 N
e=—) e;
N z '
i=1
A criterion for the establishing of correspondence should also be stated (e.g.
allowing for correspondence to the closest position, correspondence on vertices
or along lines). The criterion/criteria for finding the corresponding points shall
be reported with the data quality evaluation result.
This data quality measure is different from the standard deviation.
Parameter -
8 Value type Measure
Value structure -
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Table D.29 (continued)
Line |Component Description
10 Source reference -
11 Example -
12 Identifier 28
Table D.30 — Bias of positions
Line |Component Description
1 Name bias of positions (1D, 2D and 3D)
2 Alias -
3 Element name absolute or external accuracy
4 Basic measure not applicable
5 Definition bias of the positions for a set of positions where thepositional unc¢rtainties are
defined as the deviation between a measured-position and what is fonsidered as
the corresponding true position
6 Description For a number of points (N), the measuréed positions are given as xp}, ymi and zp;
coordinates depending on the dimension in which the position of the point is
measured. A corresponding set of cedrdinates, x¢;, y¢ and zg;, are cgnsidered to
represent the true positions. The'deviation and biases are calculat¢d as
Single deviations:
€xi =Xmj~ X¢j
€yi =Vmi ~Vti
€zi =Zmi ~ Zti
Bias:
a,= zexi
NX
ey
al, 5 =——
X 2‘Ny
_ 2.8z
a,= N,
_ 2 2
ap =4 laZ +ay,
asp =,/a)2( +a§, +a§
A criterion for the establishing of correspondence should also be stjated (e.g.
allowing for correspondence to the closest position, correspondenge on vertices
or along lines). The criterion/criteria for finding the corresponding points shall
be reported with the data quality evaluation result.
Parameter -
8 Value type Measure
Value structure -
10 Source reference -
11 Example -
12 Identifier 128
Table D.31 — Mean value of positional uncertainties excluding outliers
Line |Component Description
1 Name mean value of positional uncertainties excluding outliers (2D)
2 Alias -
3 Element name absolute or external accuracy
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Table D.31 (continued)

Line |Component Description
4 Basic measure not applicable
5 Definition for a set of points where the distance does not exceed a defined threshold, the
arithmetical average of distances between their measured positions and what is
considered as the corresponding true positions
6 Description For a number of points (N), the measured positions are given as Xm;j, ymi and
zmi coordinates depending on the dimension in which the position of the point
is measured. A corresponding set of coordinates, X, y¢; and z;;, are considered
to represent the true positions. All positional uncertainties above a defined
s N Lhald £l AE. £l £ Tl T 1 faiaatl
threshetdemmyare-thenrremevedfronmtheset—Thepositonaluneertatntiesare
calculated as
e = e, If ej<ena
i - .
0, lf €; > €max
The calculation of e; is given by the data quality measure “mean‘value of pos$i-
tional uncertainties” in one, two and three dimensions.
For the remaining number of errors (NRr), the mean offthe horizontal absolute
positions is calculated as
1 N
€excluding outliers = No zei
R j=
i=1
A criterion for the establishing of correspondence should also be stated (e.g.
allowing for correspondence to the clpsest position, correspondence on vertfi-
ces or along lines). The criteria for finding the corresponding points shall b¢
reported with the data qualityevaluation result.
7 Parampeter Name: e,
Definition: is the thresheld for accepted positional uncertainties
Value type: Numbef
8 Valugtype Measure
9 Valug|structure -
10 Sourde reference -
11 Exanyple -
12 Identjfier 29
Table D.32 — Nuinber of positional uncertainties above a given threshold
Line |Component Description
1 Nam¢ number of positional uncertainties above a given threshold
2 Alias -
3 Elemé¢ntname absolute or external accuracy
4 Basic measure error count
5 Definition number of positional uncertainties above a given threshold for a set of positions
The errors are defined as the distance between a measured position and what is
considered as the corresponding true position.
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Table D.32 (continued)

Line |Component Description

6 Description For a number of points (N), the measured positions are given as Xpj, Ymi and zp;
coordinates depending on the dimension in which the position of the point is
measured. A corresponding set of coordinates, x, yt; and z;;, are considered to
represent the true positions. The calculation of ¢; is given by the data quality
measure “mean value of positional uncertainties” in one, two and three dimen-
sions.

All positional uncertainties above a defined threshold emax (€; > e, ) are then
counted as error.

Arerttertontor-tre Cotab“oln;us ofcott Coyuudcu\,c shottdatsebestated (eg
allowing for correspondence to the closest position, correspondenge on vertices
or along lines). The criterion/criteria for finding the correspending points shall
be reported with the data quality evaluation result.

7 Parameter Name: e .«

Definition: is the threshold for accepted positionaluncertainties
Value type: Number

8 Value type Integer

9 Value structure -

10 Source reference -

11 Example -

12 Identifier 30

Table D.33 — Rate of positional errors above a given threshold

Line| |Component Description

1 Name rate of positional uncertainties above a given threshold

2 Alias -

3 Element name absolute or external accuracy

4 Basic measure not applicable

5 Definition number of positional uncertainties above a given threshold for a seft of positions
in relation to the total number of measured positions.

The errors are defined as the distance between a measured positiqn and what is
considered as the corresponding true position.

6 Description For a number of points (N), the measured positions are given as Xmy, ymi and zm;
coordinates depending on the dimension in which the position of the point is
measured. A corresponding set of coordinates, x, yt; and z;;, are cdnsidered to
represent the true positions. The calculation of e; is given by the data quality
measure “mean value of positional uncertainties” in one, two and three dimen-
sions.

All positional uncertainties above a defined threshold emax (€; >e},.x)

are then counted as error. The number of errors is set in relation to the total
number of measured points.

A criterion for the establishing of correspondence should also be stated (e.g.
allowing for correspondence to the closest position, correspondence on vertices
or along lines). The criterion/criteria for finding the corresponding points shall
be reported with the data quality evaluation result.

7 Parameter Name: e,

Definition: is the threshold above which the positional uncertainties are counted
Value type: Number
8 Value type Real
Value structure -
10 Source reference -
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Table D.33 (continued)

Line |Component Description

11 Example 25 % of the nodes within the data quality scope have error distance greater than
1m

12 Identifier 31

Table D.34 — Covariance matrix

Line Component Description

1 Name covariance matrix

2 Alias variance-covariance matrix

3 Element name absolute or external accuracy

4 Basic measure not applicable

5 Definition symmetrical square matrix with variances of point coordinates on thegmrain diagonalland

covariance between these coordinates as off-diagonal elements

6 Descr{ption The covariance matrix generalizes the concept of variance frgm,one to n dimensions,fi.e.
from scalar-valued random variables to vector-valued random-variables (tuples of scglar
random variables).

(1) 1D coordinates (e.g. height data)

Vector-valued random variable:

2
O-Xl lexn
2= : :
PR 2
O-anl O-Xn

, with O-xlxn zcxnxl

2
le denotés the variance of the element Xq,its square root gives the standard

deviation of this element Oy = 'O‘f .

The correlation between 2 elements can be calculated by

— O xix J
Pxix; 000,
If the coordinates are uncorrelated, the off-diagonal elements are of value 0.
(2) 2D coordinates
Vector-valued random variable:
X1
Y1

v —

Xn

Yn

Its covariance matrix:

2

Ox1 Oxy1 77 Oxyyy
2
G G e G
Zym| P T DO
(e} (e} 0'2
YnX1 YnY1 Yn
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Line Component Description
(3) 3D coordinates
Vector-valued random variable:
X1
Y1
z
x= :1
Yn
Zy
Its covariance matrix:
[ O'2 (e} o o o
X1 X1)1 X121 X1Yn X1Zn
2
Oxiyi %1 Oyizg Oyivn Oyizg
2
XY= O-X_121 c7}'_121 0_21 GZ;J’n GZ_lzn
(o2 o (o2 O'2 O,
X1Vn Y1Vn Z1Vn Yn WnZn
2
_O-Xlzn o-J"lzn Gzlzn O-)’nzn Zn
(4) arbitrary observables
Vector-valued random variable:
a
b
x=|.
z
Its covariance mafrix:
I (0] 3 o (e} ]
a b, Zq
0, =0 o 2 o
e 9 ) ba b Zp
_ 2
Oy,=0;, Op, =0y 0';
7 Parameter -
8 Value type Measure
9 Value structure Matrix
10 Source reference -
11 Example -
12 Identifier 32
D.4.1.2D Vertical positional uncertainties

Height measurements are position observations in one dimension. The height may therefore be treated
as a one-dimensional random variable. The data quality measures for positional uncertainties are
therefore based on the data quality basic measure “one-dimensional random variable”.

The data quality measures for vertical positional uncertainty of the data quality element absolute or
external accuracy are provided in Tables D.35 to D.43

Table D.35 — Linear error probable

Line |Component

Description

1 Name

linear error probable

2 Alias

LEP
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Table D.35 (continued)

Line |Component Description
3 Element name absolute or external accuracy
4 Basic measure LE50 or LE50(r), depending on the evaluation procedure
5 Definition halflength of the interval defined by an upper and a lower limit, in which the

true value lies with probability 50 %
6 Description See G.3.2
7 Parameter -
8 Value type Measure
9 Value|structure - ,\(b
10 Sourde reference - (]Q )

Vv
11 Examnyple - (’:\ :
12 |Identfier 33 QN
N~
Table D.36 — Standard linear error O
%)
»

Line |Component Description (s\\
1 Namd standard linear error /\Q
2 Alias SLE Kol
3 Elemg¢nt name absolute or external accuracy &Q\\
4 Basicmeasure LE68.3 or LE68.3(r), depending on ale evaluation procedure
5 Definfition halflength of the interval d &d by an upper and a lower limit, in which the

true value lies with prob bility 68,3 %

\4
6 Desctiiption See G.3.2 A\
7 Paratheter - \,O
a
8 Valuejtype Measure \\C}‘
N
9 Valugstructure - X U
10 Sourde reference - & :
-
11 Exanyple rp
12 Identjfier }4(
\O
Table — Linear map accuracy at 90 % significance level
o
Line |Component vS Description
1 Namg :&)‘ linear map accuracy at 90 % significance level
2 |Alas| LMAS 90 %
N

3 Elemg me absolute or external accuracy
4 Basic measure LE90 or LE90(r), depending on the evaluation procedure
5 Definition halflength of the interval defined by an upper and a lower limit, in which the

true value lies with probability 90 %
6 Description See G.3.2
7 Parameter -
8 Value type Measure
9 Value structure -
10 Source reference -
11 Example -
12 Identifier 35
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Table D.38 — Linear map accuracy at 95 % significance level

Line |Component Description
1 Name linear map accuracy at 95 % significance level
2 Alias LMAS 95 %
3 Element name absolute or external accuracy
4 Basic measure LE95 or LE95(r), depending on the evaluation procedure
5 Definition half length of the interval defined by an upper and a lower limit, in which the
true value lies with probability 95 %
6 npcr‘rir\finn See G 32
7 Parameter - ;\(b
8 Value type Measure qQ
Vl
9 Value structure - (f/\\ ‘
NG
10 Source reference -
’\J
11 Example - ~
12 Identifier 36 K A
g\\
Table D.39 — Linear map accuracy at 99 %Qi ificance level
)
Line| |Component Description N QV
1 Name linear map accuracy at 99s(9®\;gnificance level
N
2 Alias LMAS 99 % %~
3 Element name absolute or externi\l \curacy
4 Basic measure LE99 or LE99(§B?epending on the evaluation procedure
5 Definition half lengt \t}le interval defined by an upper and a lower limit, infwhich the
true valueies with probability 99 %
6 Description Se‘_e\ggz
7 Parameter - )
8 Value type A@»N’Ieasure
9 Value structure Ch -
L4
10 Source reference O . -
11 Example ~ (O -
s e}
12 Identifier .O 37
?\ Table D.40 — Near certainty linear level
Y y
N
Line Q%ﬂonent Description
-
1 Name near certainty linear error
2 Alias -
3 Element name absolute or external accuracy
4 Basic measure LE99.8 or LE99.8(1), depending on the evaluation procedure
5 Definition halflength of the interval defined by an upper and a lower limit, in which the
true value lies with probability 99,8 %
6 Description See G.3.2
7 Parameter -
8 Value type Measure
9 Value structure -
10 Source reference -
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Table D.40 (continued)

Line |Component Description

11 Example -

12 Identifier 38

Table D.41 — Root mean square error

Line |Component Description

1 Name root mean square error

2 Alias RMSE

3 Elem¢nt name absolute or external accuracy

4 Basiclmeasure not applicable

5 Definfition

6 Descifiption The true value of an observable Z is known as zt. From thisj.the estimator

IR 2
0,= _Z(zmi_zt)
Ni:l

yields to the linear root mean square error RMSE)= «a ;.

Parameter -

8 Valuejtype Measure

Valugstructure -

10 Sourde reference -
11 Examfple -
12 Identjfier 39

Table D.42 — Absolute linear error at 90 % significance level of biased vertical data (NAT|0)

Line |Component Description

1 Namg absolute linear error at 90 % significance level of biased vertical data (Altegna-
tive~l)

2 Alias LMAS

3 Elemént name absolute or external accuracy

4 Basiclmeasure not applicable

5 Definfition absolute vertical accuracy of the data’s coordinates, expressed in terms of l{near
error at 90 % probability given that a bias is present
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Table D.42 (continued)

Line |Component Description
6 Description A comparison of the data (source) and the control (reference) is calculated in the
following manner:
1. Calculate the absolute error in the vertical dimension at each point:
8V; =sourceV; —referenceV; fori=1..N
2. Calculate absolute value of the bias:
_ ‘ 1 i
V] == ov;
|N =1
3. Calculate the linear standard deviation of measured diffefences
between the tested product and the reference source:
1< 2
O= ﬁ ;(SVI
4. Calculate the linear standard deviationleferrors in the reference
source:
ORr
5. Calculate the linear standarddeviation of errors in the tefted product:
oy = JO',\ZA +0'|%
6. Calculate the ratio of the absolute value of the mean errorfto the stand-
ard deviation:
[
ratio=
Oy
7. If ratig>1,4 then LMAS =0y, -[1,282+ratio |
8. If ratio < 1,4 then
LMAS =6, -[1,6435+0,92>< ratio? —0,28><ratio3]
7 Parameter -
8 Value type Measure
Value structure -
10 Source reference NATO STANAG 2215 IGEO (Referencel22])
11 Example -
12 Identifier 40
Table D.43 — Absolute linear error at 90 % significance level of biased vertical data
Line| |Gomponent Description
1 Name absolute linear error at 90 % significance level of biased vertical ddta (Alterna-
tive 2)
2 Alias ALE
3 Element name absolute or external accuracy
4 Basic measure not applicable
5 Definition absolute vertical accuracy of the data’s coordinates, expressed in terms of linear

error at 90 % probability given that a bias is present

© IS0 2013 - All rights reserved

75


https://standardsiso.com/api/?name=afdfe13725b3c3b2598afaf0094e7354

ISO 19157:2013(E)

Table D.43 (continued)

Line

Component

Description

Description

A comparison of the data (source) and the control (reference) is calculated in the

following manner:

1. Calculate the absolute error in the vertical dimension at each point:

6V; =sourceV; —referenceV; fori=1..N

2. Calculate the mean vertical error:

-3
|5V|=IN§5V,.I

3. Calculate the standard deviation of the vertical errors:

19,
oy =,[— ) oV
%4 N; i

4. Calculate the ratio of the absolute value of the mean error to the stfand-

ard deviation:
ratio :|W| /oy
5. If ratio>1,4  then k=1,2815

6. Ifratio < 1,4, then calculate k based on'the ratio of the vertical bigs to

the standard deviation of the heights using-aubic polynomial fit through t

tabular values as defined in the Handbooek'ef Tables for Probability and Statigtics

(Referencel20]).

k=1,6435-(0,999556xratio) + (0,923 237 xratio? ) - (0,282 533xratio

7. Compute LE9O for the'source:
LE9Ogurce =[8V]|+ (kx )
8. Compute absolute LE90:

2 2
LE:90abs = \/LEgoreference + LEgosource

ne

Paratheter

Name: Sample size

Definition: minimum of 30 points is normally used but may not always be p

blé depending on identifiable control points. For feature level attribution sample

10,% of the feature population.
Value Type: Real

DSSi-

Valuejtype

Measure

Valug structure

10

Sourde reference

1 Mapping, Charting and Geodesy, Accuracy (Referencel21])
2. Handbook of Tables for Probability and Statistics (Referencel20])
3 NATO STANAG 2215 IGEO (Referencel22])

11

Exanjple

12

Measure identifier

41

D.4.1.3 Horizontal positional uncertainties

Horizontal point locations are defined by a 2D coordinates. The uncertainty of any point location can be
described using the data quality basic measures for 2D random variables as described in G.3.3. The data
quality measures for horizontal positional uncertainty of the data quality element absolute or external
accuracy are provided in Tables D.44 to D.53.
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Table D.44 — Circular standard deviation

Line |Component Description
1 Name circular standard deviation
2 Alias circular standard error, Helmert’s point error, CSE
3 Element name absolute or external accuracy
4 Basic measure CE39.4
5 Definition radius describing a circle, in which the true point location lies with the prob-

ability of 39,4 %
6 npcr‘rir\finn See G 33
7 Parameter - ,\0,)
8 Value type Measure Q,Q

v
9 Value structure - AN
J
10 Source reference - N
’\J
11 Example - ~
12 Identifier 42 C)\J
AN
g\\
Table D.45 — Circular error pr@a le
e\
Line| |Component Description N v
1 Name circular error probable 5(0\\
N

2 Alias CEP \\‘Q)
3 Element name absolute or externi\l curacy
4 Basic measure CE50 ;\Q“
5 Definition radius des 'ﬁng a circle, in which the true point location lies with| the prob-

ability of 50%

N |
6 Description Seela;
7 Parameter - )
8 Value type A@»N’Ieasure
9 Value structure Ch -
A\ 4
10 Source reference . -
11 Example ,.\(O -
. \<
12 Identifier ) 43
Qv Table D.46 — Circular map accuracy standard
)
Line Q&ﬂonent Description
-

1 ‘Name circular error at 90 % significant level
2 Alias circular map accuracy standard (CMAS)
3 Element name absolute or external accuracy
4 Basic measure CE90
5 Definition radius describing a circle, in which the true point location lies with the prob-

ability of 90 %
6 Description See G.3.3
7 Parameter -
8 Value type Measure
9 Value structure -
10 Source reference -
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Line |Component Description
11 Example -
12 Identifier 44

Table D.47 — Circular error at 95 % significance level

Line |Component Description
1 Name circular error at 95 % significance level
2 Alias navigation accuracy
3 Elemént name absolute or external accuracy P
4 Basicjmeasure CE95 (\'\’)
N>,

5 Definfition radius describing a circle, in which the true point location lies wi h(a}e proh-

ability of 95 % AN

. \J
6 Descfiption See G.3.3 O\
'\J
7 Parampeter - ~
8 Valugtype Measure \Q)\}
9 Value|structure - (‘\\\
~7
10 Sourde reference - ,\Q
11 Exanyple -
12 |Identffier 45 N
o
Table D.48 — Circular near cgﬁ‘ainty error
AN
Line |Component Description ;\Q“
1 Namsg circular near certgiﬁ?error
2 Alias CNCE ’_\l.\
\J
3 Elemént name absolute ore\‘g\ernal accuracy
4 Basiclmeasure CE99.8 * |
N

5 Definfition radi escribing a circle, in which the true point location lies with the prohy-

ability 0f 99,8 %

N
6 Descifiption See G.3.3
7 Parampeter (O' -

&
8 Valug{ type Re) Measure
9 Valugstructure ¢8 -
10 Sourde referem‘@\ -
11 Example , >~ -
12 |identffior 46
Table D.49 — Root mean square error of planimetry

Line |Component Description
1 Name root mean square error of planimetry
2 Alias RMSEP
3 Element name absolute or external accuracy
4 Basic measure not applicable
5 Definition radius of a circle around the given point, in which the true value lies with prob-

ability P
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Table D.49 (continued)
Line |Component Description
6 Description The true values of the observed coordinates X and Y are known as x; and y;.
From this the estimator
1 n 2 2
o=\/—2._ [Comi =02+ i = 70)? ]
n i=1
yields to the linear root mean square error of planimetry RMSEP = O
7 Parameter -
8 Value type Measure
9 Value structure -
10 Source reference -
11 Example -
12 Identifier 47

Table D.50 — Absolute circular error at 90 % significance level of biased data (NATO)

Line| |Component Description

1 Name absolute circular error at 90 % significance level of biased data

2 Alias absolute horizontal accuracyxmeasure at the 90 % significance levgl of biased
data / CMAS

Element name absolute or external acddracy
4 Basic measure not applicable
Definition absolute horizofital accuracy of the data’s coordinates, expressed ih terms of

circular error-at 90 % probability given that a bias is present

6 Description A comparison of the data (source) and the control (reference) is calculated in the
followinig manner:
1 Calculate the absolute error in the horizontal dimension dt each point
and each coordinate Xi and Y;:
8X; =(sourceX; —referenceX; ) and 8Yi =(sourceY; —referenceY;) fhri=1.N
2. Calculate the mean horizontal error of each coordinate:
—_ 1 = 19
6X == 5Xiand 5Y =-— 8Yi

N4 N4
3. Calculate the circular standard deviation of measured differences
between the tested product and the reference source:
N 2 ¥ 2
Ocum = 6Xi—-6X) +) (0Xi—d0X
My 2v-1) glt( ) th( )
4. Calculate the circular standard deviation of errors in the feference
SOUTICT,
Ocr
5. Calculate the circular standard deviation of errors in the tested prod-
uct:
2 2
Oc=y0ocM+OCR
6. Compute absolute circular error at 90 % confidence level of biased data
(CMAS):
<52 <52
CMAS=0:-|1,2943+ OX +ov +0,7254
Oc
7 Parameter -
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Line |Component Description

8 Value type Measure

9 Value structure -

10 Source reference NATO STANAG 2215 IGEO (Referencel22])

11 Example -

12 Identifier 48

Table D.51 — Absolute circular error at 90 % significance level of biased data

Line |Component Description

1 Namd absolute circular error at 90 % significance level of biased data

2 Alias ACE

3 Elemg¢nt name absolute or external accuracy

4 Basicmeasure not applicable

5 Definfition absolute horizontal accuracy of the data’s coordinates; éxpressed in terms of
circular error at 90 % probability given that a bias is-present

6 Descifiption A comparison of the data (source) and the contralNreference) is calculated in the
following manner:
1. Calculate the absolute error inthe horizontal dimension at each p¢int:
AH; = \/(sourceX,- —referenceX; )2 +(sobirceY; —referencey; )2 fori=1..N
2. Calculate the mean horizontal error:

(San)/
Hy= N
3. Calculate the standard deviation of the horizontal errors:
o JZMH,—uH)Z
(N-1)

4. Calehlate the ratio of the absolute value of the mean error to the sfand-
ard deviatien:
ratio=|,uH|/0'H
) If ratio>1,4  then k=1,2815
6. If ratio < 1,4, then calculate k, the ratio of the mean to the standard
deviation, using a cubic polynomial fit through the tabular values as defined in
the CRC Handbook of Tables for Probability and Statistics[20]
k=1,6435-(0,999556xratio) + (0,923 237 xratio? | - (0,282 533xratio®
7. Compute CE90 for the source:
CE90guree =|tty|+(kxoy)
8. Compute absolute CE90:
CE90 . = \/CE90referenceZ +CE90 g0 yrce”

7 Parameter Name: Sample size
Definition: minimum of 30 points is normally used but may not always be possi-
ble depending on identifiable control points. For feature level attribution sample
10 % of the feature population.
Value Type: Real

8 Value type Measure

9 Value structure -

10 Source reference 1. Mapping, Charting and Geodesy Accuracy (Referencel21])
2. Handbook of Tables for Probability and Statistics (Referencel20])
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Table D.51 (continued)

Line |Component Description
11 Example -
12 Identifier 49
Table D.52 — Uncertainty ellipse
Line |Component Description
1 Name uncertainty ellipse
2 Alias standard point error ellipse
3 Element name absolute or external accuracy
4 Basic measure not applicable
5 Definition 2D ellipse with the two main axes indicating the direction and magnitude of the
highest and the lowest uncertainty of a 2D point
6 Description From a given covariance matrix (data qualitymeasure Table D.34)of 2D point
coordinates, the elements describing the upcertainty ellipse can bg¢ determined
by its eigenvalues.
For a single point k, the covariance matrix is given by
2 -
kK _| Ox Oxn | with Sk = O vixk
£ XX = 2 ’
Oyixk vk
The direction a (bearing)‘ofthe major semi-axis of the uncertaintyf ellipse can
be computed by
1 20
(0] = —arctan— k&
2 o2 o2
Xk Yk
and
L2 2 2 2\ 2
a= E[ka +toy, +\/(0'Xk —0y, ) +40y, yi
_ 2 2 2 2 2
b= _[ka Oy _\/(ka O-J’k) 405,y J
7 Parameter -
8 Value type Measure
Value structufe Sequence (a, b, )
10 Source reference -
11 Example -
12 Identifier 50
TI'able D.55 — Confidence elllpse
Line |Component Description
1 Name confidence ellipse
2 Alias confidence point error ellipse
3 Element name absolute or external accuracy
4 Basic measure not applicable
5 Definition 2D ellipse with the two main axes indicating the direction and magnitude of the

highest and the lowest uncertainty of a 2D point
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Table D.53 (continued)

Line |Component Description
6 Description From a given covariance matrix (data quality measure Table D.34), the elements
describing the uncertainty ellipse can be determined by its eigenvalues.
For a single point k, the covariance matrix is given by
2
gk _ Oxk  Oxeyk with Xk = O yrxy
XX 2
Oyixi Oy
The direction o (bearing) of the major semi-axis of the uncertainty ellipse can
be computed by
1 20
) =—arctan——k'k
2 % o2
Xk Yk
and
a= 1.2 (2) 02 +0% +(0? -c? 2+40'2
=4[z A1 X U Yk XU Yk XkYk
_ 1.2 2 _ 2 2 2 \? 2
b—\/zll_a(Z)[axk 0y~ (ka —cryk) +4-O'Xkyk
With values for the ,,2 y-distribution of a 2D-confidence ellipse
XI—a( )
2
Zl—a(z)
P=1a=95% 599
P=1a=99% 9,21
7 Pararpeter Name: significance level
Definition: 1 «
Value Type: Number
8 Valugtype Measure
Valuglstructure Sequence (a,-b(®)
10 Sourde reference -
11 Exanyple -
12 Identjfier 51
D.4.2 Relative or internal accuracy
This data quality elementdises the same set of data quality measures as absolute or external accuracy.
The difference is only in‘the method of evaluation.
The relative accurdacy/between features can be expressed using the data quality measures Relptive
vertical err¢gr and Relative horizontal error. They are defined in Tables D.54 and D.55.
La al 1.1 I A D 1 L. - 1
Fable B-54—Relativeverticalerror
Line |Component Description
1 Name relative vertical error
2 Alias Rel LE90O
3 Element name absolute or external accuracy
4 Basic measure not applicable
5 Definition evaluation of the random errors of one relief feature to another in the same
dataset or on the same map/chart
Itis a function of the random errors in the two elevations with respect to a com-
mon vertical datum.
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Table D.54 (continued)

another in the same data set or on the same map/chart

Line |Component Description
6 Description A comparison of the data (measured) and the control (true) is calculated in the
following manner:
1. Determine all possible point pair combinations:
Point Pair Combinations = m = n(n1)/2
2. Calculate the absolute vertical error at each point:
AZ; = Measured Height; True Height;jfori=1...n
3. Calculate the relative vertical error for all point pair combinations:
AZvel kj=AZy AZjfork=1..m 1,j=k+1,..m
4. Calculate the relative vertical standard deviation:
SAZ
Ozre =\~ —
5. Calculate the Relative LE by converting'the’sigma to a 90 6 statistic:
Rel LE90 = 1,645 0 7 rel
7 Parameter Name: n
Definition: Sample size
Value Type: Integer
8 Value type Measure
Value structure -
10 Source reference Mapping, Charting and.Geodesy Accuracy (Referencel21])
11 Example -
12 Identifier 52
Table D,55= Relative horizontal error
Line| |Component Description
1 Name relative horizontal error
2 Alias Rel CE90
3 Element name absolute or external accuracy
4 Basic measure not applicable
5 Definition evaluation of the random errors in the horizontal position of one fdature to
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Table D.55 (continued)

Line |Component Description

6 Description A comparison of the data (measured) and the control (true) is calculated in the
following manner:

1. Determine all possible point pair combinations:

Point Pair Combinations = m = n(n1)/2

2. Calculate the absolute errorin the X and Y dimensions at each point:

AXj=Measured X; TrueX; fori=1..n

AY; = Measured Y; True V; fori=1.n
3. Calculate the relative error in X and Y for all point pair combinatiops:

AXvel kj = AXk AXj fork=1..ml,j=k+1,..m

AYrel kj = AYk AYj fork=1..ml1,j=k+1,..m
4. Calculate the relative standard deviations in eachraxis:

SAX o
O-X rel AT

m-1

SAY, 2

O-Y rel =N
m-1

5. Calculate the relative horizental standard deviation:

, 2 2

_ Oxrel tOyrel
O-H rel —A\|" 5
2

6. Calculate the Relative CE by converting the sigma to a 90 % signifif
cance level:

Rel CE90 = 2,146 oY rel

7 Parameter Name: n
Definition; Sample size

Value Typeirinteger

8 Valuetype MeaSure

9 Valugstructure 4

10 Sourde reference Mapping, Charting and Geodesy Accuracy (Referencel21])
11 Examfple -

12 Identjfier 53

D.4.3 Gridded data positional accuracy

The accurag¢y of 'gridded data may be described using the same data quality measures as for the
horizontal gositional uncertainty, as specified in D.4.1.3. The band values in rasters may be descyibed
using the quantitative attribute accuracy as speciiied in D.6.3.

D.5 Temporal quality

D.5.1 Accuracy of a time measurement

Time measurements can be treated as 1-dimensional random variables. Using the data quality basic
measures as described in G.3.2 leads to the data quality measures as provided in Tables D.56 to D.61.
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Table D.56 — Time accuracy at 68,3 % significance level

Line Component Description
1 Name time accuracy at 68,3 % significance level
2 Alias -
3 Element name accuracy of a time measurement
4 Basic measure LE68.3 or LE68.3(1), depending on the evaluation procedure
5 Definition half length of the interval defined by an upper and a lower limit, in which the

true value for the time instance lies with probability 68,3 %
6 npcr‘rir\finn See G 32
7 Parameter - ;\(b
8 Value type Measure qQ

A
9 Value structure - Fo
NG
10 Source reference -
’\J
11 Example - ~
12 Identifier 54 K A
g\\
Table D.57 — Time accuracy at 50 % si@i@cance level
VA
Line Component Description N QV
. NS
1 Name time accuracy at 50 % mgq@ance level
N

2 Alias - N {\@
3 Element name accuracy of a timekn{lséasurement
4 Basic measure LE50 or LESO@pending on the evaluation procedure
5 Definition half lengt \t}le interval defined by an upper and a lower limit, infwhich the

true value-for the time instance lies with probability 50 %
6 Description Se‘_e\ggz
7 Parameter - )
8 Value type A@»N’Ieasure
9 Value structure C) -
10 Source reference O . -
11 Example ~ (O -

s e}
12 Identifier .O 55
Qv Table D.58 — Time accuracy at 90 % significance level
N
Line Q%ﬂonent Description
-

1 ‘Name time accuracy at 90 % significance level
2 Alias -
3 Element name accuracy of a time measurement
4 Basic measure LE90 or LE90(r), depending on the evaluation procedure
5 Definition halflength of the interval defined by an upper and a lower limit, in which the

true value for the time instance lies with probability 90 %
6 Description See G.3.2
7 Parameter -
8 Value type Measure
9 Value structure -
10 Source reference -
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Line |Component Description
11 Example -
12 Identifier 56

Table D.59 — Time accuracy at 95 % significance level

Line |Component Description

1 Name time accuracy at 95 % significance level

2 Alias -

3 Elemént name accuracy of a time measurement

4 Basiclmeasure LE95 or LE95(r), depending on the evaluation procedure

5 Definfition half length of the interval defined by an upper and a lower limit, in.-which the
true value for the time instance lies with probability 95 %

6 Descfiption See G.3.2

7 Pararpeter -

8 Valugtype Measure

9 Valug structure -

10 Sourde reference -

11 Exanyple -

12 Identjfier 57

Table D.60 — Time accuracy at 99 %.significance level

Line |Component Description

1 Namg time accuracy at 99/% significance level

2 Alias -

3 Elemént name accuracy of-atime measurement

4 Basiclmeasure LE99 or LE99(r), depending on the evaluation procedure

5 Definfition halflength of the interval defined by an upper and a lower limit, in which the
truevalue for the time instance lies with probability 99 %

6 Descifiption See G.3.2

7 Pararpeter -

8 Valug type Measure

9 Valugstructure -

10 Sourde reference -

11 Examnyple -

12 Identjfier 58

Table D.61 — Time accuracy at 99,8 % significance level

Line |Component Description

1 Name time accuracy at 99,8 % significance level

2 Alias -

3 Element name accuracy of a time measurement

4 Basic measure LE99.8 or LE99.8(r), depending on the evaluation procedure

5 Definition halflength of the interval defined by an upper and a lower limit, in which the
true value for the time instance lies with probability 99,8 %

6 Description See G.3.2

86

© ISO 2013 - All rights reserved



https://standardsiso.com/api/?name=afdfe13725b3c3b2598afaf0094e7354

ISO 19157:2013(E)

Table D.61 (continued)

Line |Component Description
7 Parameter -

8 Value type Measure

9 Value structure -

10 Source reference -

11 Example -

12 Identifier 59

D.5.2 Temporal consistency

One

lata quality measure for the data quality element temporal consistency is provided in

Table D.62 — Chronological order

Table D.62.

Line| |Component Description

1 Name chronological order

2 Alias -

3 Element name temporal consistency

4 Basic measure error indicator

5 Definition indication that an event isihcorrectly ordered against the other events

6 Description -

7 Parameter -

8 Value type Boolean (true indicates that the event is incorrectly ordered)

9 Value structure -

10 Source reference -

11 Example Ttue (5 historical events are present in the data set but are not ordgred cor-
rectly).

12 Identifier 159

D.5.3 Temporal validity

The {
attri
cons

D.6

stency).

Thematic accuracy

emporal validityniay be treated with the same data quality measures as for other don
bute values (see)data quality measures in Tables D.14 to D.18 of the data quality elenpent domain

nain specific

D.6.

Classification correctness

The assignment of an item to a certain class can either be correct or incorrect. Depending on the item
that is classified, several data quality measures are given in Tables D.63 to D.67.

Table D.63 — Number of incorrectly classified features

Line |Component Description

1 Name number of incorrectly classified features

2 Alias -

3 Element name classification correctness

4 Basic measure error count
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Table D.63 (continued)

Line |Component Description

5 Definition number of incorrectly classified features

6 Description -

7 Parameter -

8 Value type Integer

9 Value structure -

10 Source reference -

11 Examfple - .

12 Identjfier 60 r\'\:)

Vv
Table D.64 — Misclassification rate (5\ :
N‘

Line |Component Description y\o.)

1 Namg misclassification rate ,-O

2 Alias - 9\\“9

3 Elemént name classification correctness ) @)

4 Basiclmeasure error rate A<S<

5 Definfition number of incorrectly classified feat@relatlve to the number of featuresjthat
should be there

. \
6 Desctfiption - ‘,\‘@
7 Pararpeter - \\\'
*‘ﬂ
8 Valug type Real .
9 Value|structure - A
\v

10 Sourde reference - N~

11 Exanyple - f"\\\)

12 Identjfier 61 ’\j

\\
Tab@65 — Misclassification matrix
Line |Component (.~ Description
N P ;
1 Namd A(b misclassification matrix
2 Alias Oy confusion matrix
S
3 Elemént name (-\?‘ classification correctness
. \

4 Basic measg\r% -

5 Definlitifq&\(‘ matrix that indicates the number of items of class (i) classified as class (j)

6 Descllipﬂn The misclassification matrix (MCM) is a quadratic matrix with n columns and n
rows. n denotes the number of classes under consideration.
MCM (i) = [# items of class (i) classified as class (j)]
The diagonal elements of the misclassification matrix contain the correctly clas-
sified items, and the off diagonal elements contain the number of misclassifica-
tion errors.

7 Parameter Name: n
Definition: number of classes under consideration
Value Type: Integer

8 Value type Integer

9 Value structure Matrix (n x n)

10 Source reference -
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Table D.65 (continued)

Line |Component Description
11 Example Dataset class
" A B C Count
K A 7 2 1 10
s B 1 2 2 5
: C 1 1 3 5
Count 9 5 6 20
12 Identifier 62
TabteD-66—~Retat - tteatd i
Line| |Component Description
1 Name relative misclassification matrix
2 Alias -
3 Element name classification correctness
4 Basic measure -
5 Definition matrix that indicates the number of items of class (i) classified as class (j)
divided by the number of items of class((i)
6 Description The relative misclassification matrix.(RMCM) is a quadratic matri¥ with n col-
umns and n rows. n denotes theé humber of classes under considerafion.
RMCM (ij) = [# items of class\(i) classified as class (j)] / (# items of class
()] x 100 %
7 Parameter Name: n
Definition: numbetof classes under consideration
Value Type: Integer
8 Value type Real
9 Value structure Matrig (n x n)
10 Source reference -
11 Example -
12 Identifier 63
Table D.67 — Kappa coefficient
Line| |Component Description
1 Name kappa coefficient
2 Alias -
3 Element name classification correctness
4 Basic measure -
5 Definition coefficient to quantify the proportion of agreement of assignments to classes by
removing misclassifications
6 Description With the elements of the misclassification matrix MCM(i,j) given as data quality
measure in Table D.65 the kappa coefficient () can be calculated by
r r r r
N-Y MCM(i,i)- Y| ) MCM(i, j)- Y MCM(j, i)
i=1 i=1{ j=1 j=1
K=
r r r
NZ='1) MCM(, j)- Y MCM(j, )
i=1{ j=1 j=1
N is the number of classified items
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Table D.67 (continued)
Line |Component Description
7 Parameter Name: n
Definition: number of classes under consideration
Value Type: Integer
8 Value type Real
Value structure -
10 Source reference -
11 Examfple -
12 Identjfier 64
D.6.2 Non-quantitative attribute correctness

The data quality measures for the data quality element non-quantitative attribute) correctness are

provided in

Tables D.68 to D.70.

Table D.68 — Number of incorrect attribute values

Line |Component Description

1 Namg number of incorrect attribute values

2 Alias -

3 Elemeént name non-quantitative attribute corréctness

4 Basiclmeasure error count

5 Definfition total number of erronepus'attribute values within the relevant part of the data

set

6 Descifiption count of all attribute values where the value is incorrect

7 Pararpeter -

8 Valug type Integer

9 Valug|structure -

10 Sourde reference (

11 Examfple 5 (5 geographical names are misspelled)

12 Identjfier 65

Table D.69 — Rate of correct attribute values

Line |Component Description

1 Namg rate of correct attribute values

2 Alias -

3 Element name non-quantitative attribute correctness

4 Basic measure correct items rate

5 Definition number of correct attribute values in relation to the total number of attribute

values

6 Description -

7 Parameter -

8 Value type Real

9 Value structure -

10 Source reference -
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Table D.69 (continued)

Line |Component Description

11 Example -

12 Identifier 66

Table D.70 — Rate of incorrect attribute values

Line |Component Description

1 Name rate of incorrect attribute values

2 Alias -

3 Element name non-quantitative attribute correctness

4 Basic measure error rate

5 Definition number of attribute values where incorrect values are/assigned in felation to the

total number of attribute values

6 Description -

7 Parameter -

8 Value type Real

9 Value structure -

10 Source reference -

11 Example -

12 Identifier 67

D.6.3 Quantitative attribute accuracy

The ¢lata quality measures for the data quality element quantitative attribute accuracy are{provided in
Tabl¢s D.71 to D.76.

Table D.71 — Attribute'value uncertainty at 68,3 % significance level

Line| |Component Description
1 Name Attribute value uncertainty at 68,3 % significance level
2 Alias -
3 Element name quantitative attribute accuracy
4 Basic measurg¢ LE68.3 or LE68.3(r), depending on the evaluation procedure
5 Definition half length of the interval defined by an upper and a lower limit, injwhich the
true value for the quantitative attribute lies with probability 68,3 %o
6 DeSeription see G.3.2
7 Parameter -
8 Value type Measure
9 Value structure -
10 Source reference -
11 Example -
12 Identifier 68
Table D.72 — Attribute value uncertainty at 50 % significance level
Line |Component Description
1 Name Attribute value uncertainty at 50 % significance level
2 Alias -

© IS0 2013 - All rights reserved
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Table D.72 (continued)

Line |Component Description

3 Element name quantitative attribute accuracy

4 Basic measure LE50 or LE50(r), depending on the evaluation procedure

5 Definition halflength of the interval defined by an upper and a lower limit, in which the
true value for the quantitative attribute lies with probability 50 %

6 Description see G.3.2

7 Parameter -

8 Value type Measure

9 Valuestructure -

10 Sourde reference -

11 Examnyple -

12 Identjfier 69

Table D.73 — Attribute value uncertainty at 90 % significancelevel

Line Component Description

1 Namd Attribute value uncertainty at 90 % significafice level

2 Alias -

3 Elemg¢nt name quantitative attribute accuracy

4 Basicmeasure LE90 or LE90(r), depending on the evaluation procedure

5 Definfition halflength of the interval defined by an upper and a lower limit, in which the
true value for the quantitative attribute lies with probability 90 %

6 Desctiiption see G.3.2

7 Parameter -

8 Valuejtype Measure

9 Valugstructure -

10 Sourde reference -

11 Examfple -

12 Identjfier 70

Table D.74 << Attribute value uncertainty at 95 % significance level

Line |Component Description

1 Namg Attribute value uncertainty at 95 % significance level

2 Alias -

3 Elementfiame quantitative attribute accuracy

4 Basic measure LE95 or LE95(r), depending on the evaluation procedure

5 Definition halflength of the interval defined by an upper and a lower limit, in which the
true value for the quantitative attribute lies with probability 95 %

6 Description see G.3.2

7 Parameter -

8 Value type Measure

9 Value structure -

10 Source reference -

11 Example -

12 Identifier 71
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Table D.75 — Attribute value uncertainty at 99 % significance level

Line |Component Description
1 Name Attribute value uncertainty at 99 % significance level
2 Alias -
3 Element name quantitative attribute accuracy
4 Basic measure LE99 or LE99(r), depending on the evaluation procedure
5 Definition half length of the interval defined by an upper and a lower limit, in which the
true value for the quantitative attribute lies with probability 99 %
6 Description see G322
7 Parameter -
8 Value type Measure
9 Value structure -
10 Source reference -
11 Example -
12 Identifier 72
Table D.76 — Attribute value uncertainty at 99;8 % significance level
Line| |Component Description
1 Name Attribute value uncertainty at 99,8 % significance level
2 Alias -
3 Element name quantitative attribute-accuracy
4 Basic measure LE99.8 or LE99:8[r), depending on the evaluation procedure
5 Definition half length.ef the interval defined by an upper and a lower limit, injwhich the
true valuesfor the quantitative attribute lies with probability 99,8 4o
6 Description see G822
7 Parameter -
8 Value type Measure
9 Value structure -
10 Source reference -
11 Example -
12 Identifier 73
D.7 | Aggregation Measures
In a|data. product specification, several requirements are set up for a product to conform to the
speclfication. The data quality measures for this element are provided in Tables D.77 to D.81.

Table D.77 — Data product specification passed

Line |Component Description

1 Name data product specification passed

2 Alias -

3 Element name usability element

4 Basic measure correctness indicator

5 Definition indication that all requirements in the referred data product specification are
fulfilled

6 Description
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Table D.77 (continued)
Line |Component Description
7 Parameter -
8 Value type Boolean (true if all the requirements in the referred data product specification
are fulfilled)
9 Value structure -
10 Source reference -
11 Example -
12 Identjfier 101

Table D.78 — Data product specification fail count

Line |Component

Description

1 Namg data product specification fail count

2 Alias -

3 Elemént name usability element

4 Basiclmeasure error count

5 Definfition number of data product specification requirements that are not fulfilled by|the
current product/data set

6 Desctfiption

7 Parameter -

8 Valuejtype Integer

9 Valug|structure -

10 Sourde reference -

11 Examnyple -

12 Identjfier 102

Table D.79 — Data‘product specification pass count

Line |Component Description

1 Namg data product specification pass count

2 Alias -

3 Elem¢nt name usability element

4 Basiclmeasure correct items count

5 Definfition number of the data product specification requirements that are fulfilled by|the
current product/data set

6 Descyiption

7 Parameter -

8 Value type Integer

9 Value structure -

10 Source reference -

11 Example -

12 Identifier 103

Table D.80 — Data product specification fail rate

Line Component

Description

1 Name

data product specification fail rate
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Table D.80 (continued)

© IS0 2013 - All rights reserved

Line |Component Description
2 Alias -
3 Element name usability element
4 Basic measure error rate
5 Definition number of the data product specification requirements that are not fulfilled

by the current product/data set in relation to the total number of data product

specification requirements
6 Description
7 Parameter - o}

\J
8 Value type Real Q
—
9 Value structure - A’ l/
\
10 Source reference - ,\(O
11 Example - '\U)
12 | |Identifier 104 O
N
Table D.81 — Data product specificatielo ss rate
A
Line| |Component Description ()Q
1 Name data product specification p&s‘rate
- N\
2 Alias - '\Z;\
3 Element name usability element \\.Q
4 Basic measure correct items ra;.g$
\4

5 Definition number of theﬁhta product specification requirements that are fulfilled by the

current pg?uct/data setin relation to the total number of data prgduct specifi-

cation{&] irements

. O
6 Description AN
7 Parameter Ll ‘\}
8 Value type ,.g'Real
9 Value structure C)\J -
10 Source reference ,-O : -
11 Example O\\\O -
4
12 Identifier ﬁQ 105
?‘S‘

95


https://standardsiso.com/api/?name=afdfe13725b3c3b2598afaf0094e7354

ISO 19157

:2013(E)

Annex E
(informative)

Evaluating and reporting data quality

E.1 Introduction

This Annex
Some additi

like descripf

E.2 Data

E.2.1 Dat

E.2.1.1 G¢g

The data prd
those featur

NOTE

The produc
buildings) a

E.2.1.2 Fe

Each featurs
a value type

provides one main example describing evaluation and reporting of data quality.

pnal examples are provided in E.5, pointing to the metadata reporting of partictlar
ive result, metaquality and sampling evaluation.

set description

A product specification

neral

duct specification defined below describes the universe.of discourse. The specification d¢
es, attributes and relationships that are considered émportant and should be in the data

This is not a complete example of a data product speeification (see ISO 19131:2007).

L will comprise transport network (paths and roads), buildings (houses and induj
hd trees.

ature Types

 type, with zero or more attributes, is listed in Table E.1. Each attribute name is follow
(string or integer) and by.ah optional value domain.

Table E.1 — Feature types

rases

fines
set.

trial

bd by

Feature type Attribute name Value type Value domain
Industrial building
Buildings Family name String
House
Number of occupants Integer
Transport Pagh
network Road Condition String Surfaced, unsurfaced
A:from 1to3 m;
. . B: from 3 to 5 m;
Tree Height String C: from 5 to 10 m;
D: more than 10 m.
E.2.1.3 Rules

The feature

types in Table E.1 shall adhere to the following rules:

— trees with a height of less than 1 m shall not be recorded;

— the attribute “condition” of a road may have no value (“undetermined value”);
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— theattributes “name” and “number of occupants” of a house may have no value (“undetermined value”).

E.2.1.4 Quality requirements

Overall data quality requirement: to be conformant with the data quality requirements, a data set shall
pass all the data quality requirements below.

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

Transport Network:

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

d) Max two feature instances can be misclassified as another of the Transport’Network feature type
dnd zero as other feature types.

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

g) Maxtwo feature instances can be misclassified as another of the Building feature typeg and zero as
ther feature types.

h) ax 10 % missing trees.

i) ax 10 % trees in excess.

i) ax 20 % of the trees can have wi'eng height.

k) INo feature instances can be misclassified as other feature types.

E.2 Representation of the real world, the universe of discourse and the data|set

igure E.1 represents the “real world”, which generally contains more features than will e contained
in the data set;

— [Figure E:2yepresents the “universe of discourse” given by the data product specification; it {s that part of
the reatworld that is to be included in the data set, if the data set is completely and accuratdly produced;

— Ikigure E 3 represents the data set as produced
In all of the figures:

— the digit or letter representing 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.

© IS0 2013 - All rights reserved 97


https://standardsiso.com/api/?name=afdfe13725b3c3b2598afaf0094e7354

ISO 19157:2013(E)

98

A,
4

6,3

Charlier

van Hamme
()
40,5
ake

Zi& i
Trondheim

Franquin

Key
E Hospital building -|—|—|' Railway
I_I:l Industrial building House with 4 occupants
4 Tree with height of 3,5 metres s Road: surfaced
3,5
_____ Path ————  Road: unsurfaced

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

Franqui

Trondheim

Key
I_I:l Industrial building House with 4 occupants
4 Tree with height of 5'te-10 metres s Road: surfaced
C
_____ Path ———  Road: unsurfaced
H2

Figure E.2 —-Graphical representation of the universe of discourse
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Gotlib .
. Prat

Franklin

@ Loisel

Key
tl Industrial building House with 4 occupants
4(: Tree with height of 5 m to 10 m. — Road: surfaced
W | ----- Path _— Road: unsurfaced

Figure E.3 —.Graphical representation of the data set

E.3 Qualjty evaluation process

E.3.1 Specify data quality unit(s)

A data qualify vnit is composed by a scope and quality element(s). In this example the completenes$ and
thematic ac¢uracy are evaluated to conform to the data product specification.

— The first quality unit is composed by conceptual consistency, completeness (commission and
omission) and thematic classification correctness evaluated on the whole data set.

— 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).

— The last quality unit is composed by a usability element (overall conformance to the data product
specification requirement) evaluated on the whole data set.

Guidelines for choosing appropriate data quality elements are provided in Annex I.
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E.3.2 Specify data quality measures

The measures used in this example come from the list of registered measures provided in Annex D.
For describing logical consistency the following measure is used:

— Measure 9, “conceptual schema compliance”.

For describing completeness the following measures are used:

— Measure 1, “excess item”;

— Measure 2, “Mumber of eXcess (tems ;

— Measure 3, “rate of excess items”;

— Measure 5, “missing item”;

— Measure 6, “number of missing items”;

— Measure 7, “rate of missing items”.

For describing thematic accuracy the following measure is used:
— Measure 62, “misclassification matrix”.

For describing usability the following measure is used:

— Measure 101, “data product specification passed’,

E.3.3 Specify data quality evaluation procedures
For this example we use a direct external procedure.
Full Inspection is used for this example.

NOTH An example of a sampling procedure is described in E.5.4.
E.3.4 Determine the output of the data quality evaluation (Result)

E.3.4.1 Identificationeferrors

By comparing the data set, represented by Figure E.3, with the universe of discourse, regresented by
Figure E.2, alist of errors in the example data set can be produced, represented by Figure H.4.
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Franklin

206
@ Loisel

@ Error number
tl Industrial building House with 4 occupants

4]3 Tree with height of 3,5 m I Road: surfaced

e | —---- Path _— Road: unsurfaced

The followiy

— Errors
excess g

— Errors
excess (|

Figure E.4 — Graphical representation of data set error locations

g is a list of detéeted errors with error numbers given for reference.

f omission.and commission in recording of trees. Three trees (No. 6, No. 8, No. 27) 4
nd two tregs are missing (No. 9, No. 25).

f omigsion and commission in recording paths. One path is missing (No. 18) and one
No. 19).

— Ahouse

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 tre

es with a height less than 1 m are represented in the data set (No. 6, No. 8).

re in

is in

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

— Tree height attribute 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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e

(No. 1) in the universe of discourse have no name in the data set. The house named “Goscinny” in the

data set (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 data set.

— 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).

NOTH The classification of errors as omission/commission, completeness or thematic accuragy|
For example, the misclassification of a house as an industrial building could alternately be consider

of omission of the one and commission of the other.

E.3.4.2 Logical consistency

is subjective.
dasanerror

Only|feature types and attributes defined in the data product specificatien are present in the data set.
See the conformance result for conceptual consistency in Table E.2.
Table E.2 — Conformance result for logical‘consistency
Scape Quality ele- Data quality requirements Number_‘ of evalua- | Counts yes/ Pass
ment tions no
Data ket |Conceptual 1) Only feature types and attributes defined in |1 (no errors 1/0 Yes
consistency the application schema can be presentin the |detected)
data set.

E.3.4.3 Completeness

E.3.4.3.1 General

Completeness in this example is classified by feature class. The types of measures te

cominission and omission. The results are shown in Tables E.3 to E.5.

E.3.4.3.2 Quantitative result

Tabl¢ E.3 depicts a wayto classify completeness using quantitative values.

Table E.3 — Completeness by feature class

tted for are

Number of
instances in the Commission Commission per- — Onyjission per-
Fepturée class . . Omission count
universe of dis- count centagea rentageb
course

Path 7 1 14 3 43
Road 5 2 40 0
Tree 25 3 12 2
Industrial building 4 0 0 2 50
House 10 1 10 1 10

a  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.

E.3.4.3.3 Derived conformance result

Table E.4 presents the conformance results derived from the quantitative results.
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Table E.4 — Completeness conformance

Evaluation id | Quality ele- Measure and Feature type Require- AQL Error Pop Pass
ment measure id ment num- Count
ber
1 Commission |Excessitem (1) Path 3 2 1 7 Yes
2 Omission Missing item (5) |Path 2 2 3 7 No
3 Commission |Excessitem (1) Road 3 2 2 5 Yes
4 Omission missing item (5) |Road 2 2 0 5 Yes
5 Commission |Excessitem (1) Tree 9 10 % 3 25 No
6 Omission Missing item (5) |Tree 8 10 % 2 25 Yes
7 Commission |Excess item (1) Industrial build- 6 2 0 4 Yes
ing
8 Omission Missing item (5) |Industrial build- 5 2 2 4 Yes
ing
9 Commission |Excessitem (1) House 6 2 1 10 Yes
10 Omission Missing item (5) |House 5 2 1 10 Yes

E.3.4.3.4 Aggregated conformance result

Conformande results regarding transport networks (paths and roads) and buildings (industrial and
houses) are|aggregated in Table E.5 using the following rule: if one of the original results is “Ng” the
aggregated result will be “No”. (100 % pass fail, Annex J)

Table E.5 — Aggregated completeness conformance

Scope Quality ele- Data quality requirements Number of evaluations| Counts Hass
p ment a yreq and id (see Table E.4) yes/no

Transport Net- Omission 2) Max two missing fop-each feature type |2 (evaluation No.2 and 1/1 No

work 4)

Transport Net- Commission |3) Max two in excess for each feature 2 (evaluation No.1 and 2/0 Yes

work type 3)

Buildings Omission 5) Max twe.missing for each feature type |2 (evaluation No.8 and 2/0 Yes

10)

Buildings Commission |6)Max'two in excess for each feature 2 (evaluation No.7 and 2/0 Yes

tyPe 9)

E.3.4.4 Thematic aceutacy - classification correctness

E.3.4.4.1 General

Completenepsiinformation can be further clarified by thematic accuracy information. For example} two
of the three omitted paths are in fact classified as roads (see Table E.6). The results are shown in Tables
E.6toE.8.

E.3.4.4.2 Quantitative result

One way of depicting errors associated with thematic accuracy is by using the measure
“misclassification matrix”.

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

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.
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Table E.6 — Feature misclassification matrix

Data set
Universe of -
discourse Path Road Tree Igﬂ:llfit:;:gl House Sum

Path 4 2 0 0

Road 0 5 0 0

Tree 0 0 0 0 23
Industrial build- 0 0 2 1

ing

Housp 0 0 0 9

Sum 4 7 10 46

The gliscrepancy between the sum and the number of items in the universe of dis¢ourse and
from the missing and excess items.

come

E.3.4.4.3 Derived conformance result

Tabl¢ E.7 presents the conformance results derived from the quantitative results.

Table E.7 — Thematic accuracy eonformance

the data set

. Require- . . .
Evalu;tlon Quality element Measure Fedire ment AQL M1§ clasgifi Pass
type cation Cqunt
number

11 Thematic classification | Number of incorrectly Path 4 2 2 Yes
correctness classified features

12 Thematic classification | Number of incorrectly Road 4 2 0 Yes
correctness classified feattires

13 Thematic classification | Number efiincorrectly Industrial 7 2 1 Yes
correctness classifiedfeatures building

14 Thematic classification | Number of incorrectly House 7 2 0 Yes
correctness classified features

15 Thematic classification,/Number of incorrectly Tree 11 0 0 Yes
correctness classified features

E.3.4.4.4 Aggregated conformance result

Confprmance results regarding transport networks (paths and roads) and buildings (in
housgs) are aggregated in Table E.8 using the following method: if one of the original result

aggregatedwesult will be “No” (100 % pass fail, see AnnexJ).

Table E.8 — Aggregated classification correctness conformance

Hustrial and
s is “No” the

Number of evaluations

Counts

Scope Quality element Data quality requirements and id (see Table E.7) yes/no Pass
Transport |Thematic classifica- |4) Max two feature instances in each 2 (evaluation No.11 and 2/0 Yes
Network tion correctness feature type misclassified as another of |12)

the Transport Network feature type
Buildings |Thematic classifica- |7) Max two feature instances misclas- 2 (evaluation No. 13 and 2/0 Yes
tion correctness sified as another of the Building feature |14)
types
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E.3.4.5 Thematic accuracy - quantitative attribute accuracy

E.3.4.5.1 General

The type of measure tested for in this example is quantitative attribute accuracy. In Table E.9, only
features that have a homologue in the same feature type (“class”) are taken into account. The results
are shown in Tables E.9 and E.10.

E.3.4.5.2 Quantitative result

Attribute height of trees is shown in Table E.9.

Table E.9 — Feature attribute height misclassification matrix - Tree height

Data set
Universe df discourse Class A Class B Class C
1to3m 3to5m 5to10 m Class D > 10l Sum
Class A 3 1 0 'e) 4
Class B 1 5 0 ;‘\Vv’
Class C 0 2 6 , O™ » 10
Class D 0 0 o <) 2 2
Sum 4 8 6 4 22

One tree is missing class code and is therefore not counted inthe misclassification matrix. This error
could be reforted as a domain consistency error.

E.3.4.5.3 DPerived conformance result

Table E.10 pfresents the conformance results derived from the quantitative results.

Table E.10 — Thematic accuracy conformance

racy

. Measure and measure |Feature type /| Requirement Misclassification
Quality element id attribute number AQL Count Pop | Hass
Quantitative Misclassification mdtrix |Tree / height 10 20 % 6 22 No
attribute accy- (62) Class

E.3.4.6 Usdability - aggregated conformance to data product specification

In Table E.1f1, 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 pr¢duct
specificatiop following the registered measure “data product specification passed”, identifier 107 (see

Table D.77).
Table E.11 — Usability - conformance to the data product specification
Scope Quality ele- Data quality requirements Number of evalua- Counts Conformant
ment tions yes/no
Dataset |Usability ele- Overall data quality requirement: To 11 requirements 8/3 Data set NOT
ment be conformant with the data quality Not d conformant

requirements, a data set shall pass all (No Zpe:;ssed
the data quality requirements in the req. 1’0 an
application schema. )
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E.4.1 Reporting as metadata

E.4.1.1 General

E.4.1.2 to E4.1.4

ISO 19157:2013(E)

present examples of how to report the quality results as metadata, as described in

this International Standard (Clause 10 and Annex C) and in ISO 19115-1:2014. Indeed, one instance of
MD_Metadata aggregates one or more instances of DQ_DataQuality.

In the examples, some instances of classes (DQ Quality and DQ Elements) have been given

n identifier

(id) 4
other classes.”
E.4.1.2 Reporting commission

Tabld

ccording to XML principles. These identifiers are used when referencing to those instg

E.12 presents an example of how to report the quantitative results, defived conforn

and gggregated conformance result for the Transport Network feature types.

The mechanism for reporting these results is similar for the others feature types of the dat

Table E.12 — Reporting commission as metadata

nces within

hance result

A set.

XML element Example Cominent
DQ_DataQuality
s¢ope: MD_Scope
level: MD_ScopeCode Datasset Scope of this dpta quality

unit

sfandaloneQualityReport: DQ_StandaloneQualis
tyReportinformation

reportReference: CI_Citation

title: CharacterString

Reporting as standalone quality
report, see E.4.2

date: CI_Date

date: Date

2010-07-05

dateType: CI_DateTypeCode

Creation

abstract: CharactérString

The standalone quality report
attached to this quality evaluation is
providing more details on the deriva-
tion and aggregation method.

Reference and
the attached s
quality report|

abstract of
andalone

-

¢port: DQ>Commission

~.
fwY

Z quantitative_commission

In this instanc
sion, the quant

b of commis-
litative result

is provided for]

each feature

type for the measure 2
(number of excess item)

|measure: DQ_MeasureReference

nameOfMeasure: CharacterString

Number of excess item

measureldentification: MD_Identifier

|code: CharacterString

2

measureDescription: CharacterString

number of items within the data set
that should not have been in the data
set

|evaluati0n: DQ_Fulllnspection

evaluationMethodType: DQ_Evaluation-
MethodTypeCode

directExternal
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Table E.12 (continued)

XML element Example Comment
evaluationMethodDescription: Character- |Compare count of items in the data set
String against count of items in universe of
discourse
|result: DQ_QuantitativeResult For more readability, only

commission for paths and

| resultScope: MD_Scope roads are reported here,

level: MD_ScopeCode featureType but every feature type shall
— — be reported since the data
levelDescription: MD_ScopeDescription quality scope is the data set.
|features: GF_FeatureType Path (b
valup: Record 0 Q'\
valupUnit: UnitOfMeasure None /\q/
| result: PQ_QuantitativeResult y\<0
|reswltSc0pe: MD_Scope \Q)
lgvel: MD_ScopeCode featureType O
lgvelDescription: MD_ScopeDescription s
N\
|features: GF_FeatureType Road Z Q)
. \\
valug: Record 2 AO
valupUnit: UnitOfMeasure None \\
report: DQ_Commission \\) In this instance of comthis-
L L. < sion, the derived conforqm-
id = conformance_commission \\'Q ance result is provided for
$ each feature type for the
) measure 1 (excess item).
|measur e: DQ_MeasureReference A
nameOfMeasure: CharacterString excqgg\lfem
meapureldentification: MD_Identifier (-’\\\)
NS
|c bde: CharacterString AL
\ >
meapureDescription: CharacterStr@ Indication that an item is incorrectly
C\ present in the data
4
| evaluatjion: DQ_AggregationDerjvation
evalphiationMethodType: aluation- indirect
MethodTypeCode -
evalpationMethod iption: Character- |Derivation from quantitative result
String PR
derivedElement: DQ_Element quantitative_commission Reference to the origingl
L results.
7 A
result: Da-ﬁ;}nformanceResult Derived conformance rg¢sult
e forthe pnath commissioh
134

|resu1tScope: MD_Scope

For more readability, only
commission for paths and

levelDescription: MD_ScopeDescription roads are reported here,
but every feature type shall

level: MD_ScopeCode featureType

|features: GF_FeatureType Path be reported since the data
| specification: CI_Citation quality scope is the data set.
title: CharacterString Data product specification (see E.2.1)

requirement 2

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

pass: Boolean True
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XML element

Example

Comment

|result: DQ_ConformanceResult

| resultScope: MD_Scope

level: MD_ScopeCode featureType
levelDescription: MD_ScopeDescription
|features: GF_FeatureType Road

| specification: CI_Citation

Derived conformance result
for the road commission.

For more readability, only
commission for paths and
roads are reported here,
but every feature type shall
be reported since the data
quality scope is the data set.

title: Characterstring

Data product speciiication (see E.2.1)
requirement 2

date: CI_Date

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

DQ_DataQuality Aggregated copformance

. L result for Tranfport Net-

id = dgg_commission1 work

| s¢ope: MD_Scope The scope is nqw the feature
level: MD_ScopeCode FeatureType types for Trangport Net-

levelDescription: MD_ScopeDescription

features: GF_FeatureType

TransportNetwork (road and path)

work = > the data quality
unit changed. That is why a
new instance df DQ_Data-
Quality was crgated.

|r(

port: DQ_Commission

|evaluation: DQ_AggregationDerivation

MethodTypeCode

evaluationMethodType: DQ_Evaluation-

indirect

String

evaluationMethodDescription: Charagter-

100 % pass fail aggregation of the
conformance commission result for
roads and paths

evaluationProcedure: CI_Gitation

title: CharacterString Annex]
Date: CI_Date
daterDate 2010-07-05
dateType: CI_DateTypeCode Creation

Aggregation mlethod.

derivedElement: DQ_Element

conformance_commission

Reference to the original
results.

resultt DQ_ConformanceResult

specification: CI_Citation

title: CharacterString

Data product specification (see E.2.1),
requirement 2

date: CI_Date

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

E.4.1.3 Reporting classification correctness

Table E.13 presents an example of how to report the derived conformance results and aggregated
conformance result for the Buildings feature types.
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The mechanism for reporting these results is similar for the others feature types of the data set.

Table E.13 — Reporting classification correctness as metadata

XML element Example Comment

DQ_DataQuality
scope: MD_Scope

level: MD_ScopeCode Data set Scope of this data quality
unit.

standaloneQualityReport: DQ_StandaloneQuali-
tyReportInformation

reportReference: CI_Citation Reference and abstradt of
. . . . the attached standalope
title] CharacterString Reporting as standalone quality report lit t
seeE.4.2 quatity repart.

date} CI_Date

dpte: Date 2010-07-05
dpteType: CI_DateTypeCode Creation
abstradt: CharacterString The standalone quality report attached

to this quality evaluation is proyiding
all the quantitative results whichare
not provided in the metadata) and more
details on the derivation.and‘aggrega-
tion method.

report: D_ThematicClassificationCorrectness In this instance of clag-
id = confofman lassification sification correctness
= conjoymance_classijicatio the derived conformapce

result is provided for ¢ach
feature type for the meas-
ure 60 (number of incpr-

rectly classified featufes).

|measure: DQ_MeasureReference

nameOfMeasure: CharacterString Number of incorrectly classified fea-
tures.

meapureldentification: MD_Identifier

|c de: CharacterString 60

|evaluation: DQ_AggregationDefivation

evalphationMethodType»BPQ_Evaluation- Indirect
MethodTypeCode

evalphationMethedDescription: Character- |Derivation from quantitative results

String reported in the standalone quality
report.
standajopeQualityReportDetails: Character- |The original quantitative results are Reference to the original
String describedin E 34 4 2 ofthe standalone [resnlts
quality report.

110 © IS0 2013 - All rights reserved


https://standardsiso.com/api/?name=afdfe13725b3c3b2598afaf0094e7354

Table E.13 (continued)

ISO 19157:2013(E)

XML element

Example

Comment

|result: DQ_ConformanceResult

|resultScope: MD_Scope

level: MD_ScopeCode

featureType

levelDescription: MD_ScopeDescription

|features: GF_FeatureType

Industrial Building

|specificati0n: CI_Citation

Derived conformance

result for the

buildings classification.

The original quantitative
result is intentionally not
provided in metadata. It is
described in the stan-
dalone quality report.

Tl ool oa
TIre-ater ottt

industrial

standalone-

ttle: Characterstring

Data product speciiication (see E.2.1),
requirement 7

QualityRepbor
the preeise r¢
the ofjginal 1|
thé standaloy]
feport.

tDetails give
ference to
esult within
e quality

date: CI_Date

For more rea
classification

Hability, only
for industrial

|specification: CI_Citation

title: CharacterString

Data product specification (see E.2.1),
requirement 7

date: CI_Date

date: Date

2010-07-05

dateType€l_DateTypeCode

Creation

explanation: CHargcterString

The original quantitative result is pro-

described in

dalone qualit
attribute staf
tyReportDets
precise refer
original resu
standalone q

date: Date 2010-07-05 buildings and houses are
dateType: CI_DateTypeCode Creation reported her¢, but every
- - — — - feature type $hall be
explanation: CharacterString The erglr}al quantitative result is reported sinde the data
prov.lded in E.3.4.4.2 ofthe standalone quality scopélis the data
quality report. set.
pass: Boolean True
|result: DQ_ConformanceResult Derived conf¢rmance
|resultSc0pe' MD_Scope result for the[industrial
S buildings clagsification.
level: MD_ScopeCode featureType The original quantitative
levelDescription: MD_ScopeDescription result is interftionally not
provided in metadata. It is
|features: GF_FeatureType House

For more rea
classification
buildings and

he stan-

i report. The
idaloneQuali-
ils give the
ence to the

t within the
hality report.

Hability, only
for industrial
houses are

levelDescription: MD_ScopeDescription

features: GF_FeatureType

Buildings (industrial building and
house)

. . : reported her¢, but every
vided in standalone quality report. feature type Lhall be
pass: Boglean True reported sinde the data
quality scopelis the data
set.
DQ_Data@Qudlity Aggregated classification
It fi
id = qgg-classification2 éirfgctzfss suitfor
Scope: MD_Scope The scope is now the Build-
level: MD_ScopeCode FeatureType ing feature types = > the

data quality unit changed.

Thatis why a

of DQ_DataQuality was

created.

new instance

report: DQ_ThematicClassificationCorrectness
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Table E.13 (continued)

XML element

Example

Comment

evaluation: DQ_AggregationDerivation

Aggregation method

evaluationMethodType: DQ_Evaluation-
MethodTypeCode

Indirect

evaluationMethodDescription: Character-

100 % pass fail aggregation of the

String conformance classification correct-
ness result for industrial buildings and
houses

evaluationProcedure: CI_Citation

title: CharacterString Annex

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

derivedElement: DQ_Element

conformance_classification

Reference to the original
fesults

result: PQ_ConformanceResult

spedification: CI_Citation

title: CharacterString

Data product specification (s€e E.2.1),

requirement 7

date: CI_Date

date: Date 2010-07-05
dateType: CI_DateTypeCode Creation
pass: Boolean True

E.4.1.4 Rdporting conformance to the data product specification using Usability

Table E.14 presents an example of how to express the conformance to the data product specificatign by

aggregating|the results for the different requirements. The quality element used for that is Usability.

Table E.14— Reporting usability as metadata

XML element

Example

Comment

DQ_DataQuality

|scope: MD| Scope

|level: MD_ScopeCoda

Data set

standalongQualityReport: DQ_StandaloneQuali-
tyReportinformation

|rep0rtI efepence: CI_Citation

Reference and abstract of tH
attached standalone quality
report.

(¢]

title: CharacterString

Reporting as standalone quality
reportsee E.4.2

date: CI_Date

date: Date

2010-07-05

dateType: CI_DateTypeCode

Creation

abstract: CharacterString

The standalone quality report
attached to this quality evalua-
tion is providing fully detailed
information about the evaluation
applied and results obtained.

report: DQ_UsabilityElement

This element is used to report
the conformance of the data set
to the data product specification.
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XML element

Example

Comment

|measure: DQ_MeasureReference

nameOfMeasure: CharacterString

Data product specification passed.

measureldentification: MD_Identifier

|Code: CharacterString

101

measureDescription: CharacterString

Indication that all requirements in
the referred data product specifi-
cation are fulfilled.

| evaluation: DQ_AggregationDerivation

evaluationMethodType: DQ_Evaluation-
MethodTypeCode

indirect

evaluationMethodDescription: Character-
String

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

evaluationProcedure: CI_Citation

title: CharacterString

Annex]

date: CI_Date

date: Date

2010-07-05

dateType: CI_DateTypeCode

Creation

standaloneQualityReportDetails: Character-
String

The originalyesults are described
inE.3.4.2)E:3.4.3.4,E.3.4.4.4 and
E.3.4.53 of the standalone quality
report.

Reference to the orj
in the standalone q
(conceptual consis
formance result, qu
attribute accuracy
result for tree heig

iginal results
uality report
ency con-
antitative
conformance
nts...).

derivedElement: DQ_Element

agg_commissionl

Reference to the ag
commission confor
for transport netw
previously in the m

gregated
Imance result
brk described
etadata.

derivedElement: DQ_Element

(id)

Reference to the ag
commission confor
for buildings descr
ously in the metad3

gregated
mance result
bed previ-
ta.

derivedElement: DQ.Element

(id)

Reference to the co
conformance resul
described previoug
metadata.

Immission
[ for trees
ly in the

derivedElement: DQ_Element

(id)

Reference to the ag

gregated

omission conformance result for

transport network

described

previously in the m

etadata.

derivedElement: DQ_Element

(id)

Reference to the aggregated
omission conformance result for
buildings described previously

in the metadata.

derivedElement: DQ_Element

(id)

Reference to the omission
conformance result for trees
described previously in the

metadata.

derivedElement: DQ_Element

(id)

Reference to the aggregated
classification correctness con-
formance result for transport

network described
the metadata.

previously in
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Table E.14 (continued)

XML element

Example

Comment

derivedElement: DQ_Element

agg_classification2

Reference to the aggregated
classification correctness con-
formance result for buildings
described previously in the
metadata.

derivedElement: DQ_Element

(id)

Reference to the classification
correctness conformance result
for trees described previously in
the metadata.

result:

PDQ_ConformanceResult

speq

ification: CI_Citation

title: CharacterString

Data product specification (see
E.2.1)

date: CI_Date

date: Date

2010-07-05

dateType: CI_DateTypeCode

Creation

explpnation: CharacterString 3 requirements of 11 are not
fulfilled: the data set is not con-
formant
pass: Boolean False
E.4.2 Reporting in a standalone quality report
The structurje of the standalone quality reportis free. E.2 and'E.3 are examples of standalone quality reports.
E.5 Additional examples
E.5.1 Gerneral
Some concepts have not been described-in the previous example. The additional examples in E.§.2 to
E.5.4 show how to report descriptive result, metaquality and sampling evaluation procedures.
Some concepts have not been described in the examples in E.4.
E.5.2 Reporting descriptive results as metadata
Sometimes |t may be-inipossible to express the evaluation of a data quality element in a quantitative
way. Descriptive result could then be used. Table E.15 is an example of the reporting as metaddta of
descriptive results:
FableF-15—R PR ot H okt
XML element Example Comment
|DQ_DataQuality

|scope: MD_Scope

MethodTypeCode

level: MD_ScopeCode Data set The data set is describing
archaeological objects.
report: DQ_RelativelnternalPositional Accu-
racy
evaluation: DQ_IndirectEvaluation
evaluationMethodType: DQ_Evaluation- |Indirect
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Table E.15 (continued)
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XML element

Example

Comment

evaluationMethodDescription: Charac-
terString

Compare absolute positional accuracy
of the archaeological objects and the
absolute positional accuracy of the
rivers.

deductiveSource: CharacterString

Positional accuracy of the rivers nearby
the archaeological camp.

result: DQ_DescriptiveResult

statement: CharacterString

Relative positional accuracy between

archaeological objects and rivers is
higher than the absolute positional
accuracy of the archaeological objects
(5m).

E.5.3

The
resu

An eyaluation of the quality of the evaluation is then provided using the confidence metaqua

Reporting metaquality as metadata

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

Tabl¢ E.16 describes how to report metaquality as metadata;

Table E.16 — Reporting metaquality as metadata

hbsolute positional accuracy of the topological survey on an archaeblopgical site is ev4
tis 5 m accuracy.

hluated: The

ity element,

XML element

Example

Com

ment

DQ_Data

Quality

ope: MD_Scope

|level: MD_ScopeCode

Data set

rg¢port: DQ_AbsolutExternalPositionalAcetracy
= positionalaccuracy1

| measure: DQ_MeasureReference

nameOfMeasure: CharacterString

Root mean square error

measureldentification: MD_Identifier

|Code: CharacterString

39

measureDescription: CharacterString

Standard deviation where the true
value is not estimated from the obser-
vations but known a priori

|eV

aluation: DQ_Fulllnspection

evaluationMethodType: DQ_Evaluation-

directExternal

Absolute pos
racy report.

Anid is provi
data quality ¢
order to be al
ence itin the
metaquality

All optional 3
have not beet]

tional accu-

ded to the
lement in
le to refer-
following
lement.

ttributes

MethodTypeCode

evaluationProcedure: CI_Citation

title: CharacterString

IGN data quality evaluation procedure

date: CI_Date

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

filled here.
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Table E.16 (continued)
XML element Example Comment
report: DQ_Confidence Metaquality report (confi-
relatedElement: DQ_Element positionalaccuracy1 gﬁg;‘?;ﬂ:;;?;gé?g previ-
measure: DQ_MeasureReference
nameOfMeasure: CharacterString Safety Factor

measureldentification: MD_Identifier

code: CharacterString 1
affthority: CI_Citation
title: CharacterString IGN Measures
date: CI_Date
date: Date 1995-01-01
dateType: CI_DateTypeCode creation

meapureDescription: CharacterString

The ratio between the accuracy class of
the evaluation elements and the accu-
racy class that has to be obtained in the
data set.

evaluatfion: DQ_Fulllnspection

evalfiationMethodType: DQ_Evaluation-
MethodTypeCode

directExternal

evalfiationMethodDescription

The bigger the “Safety Factor” is the
more trustful is the:évaluation. The
“Safety Factor” has'to be bigger than 2
to validate the-evaluation

evalpationProcedure: CI_Citation

(=4

itle: CharacterString

Arrété2003 (French legislation)

dhte: CI_Date

date: Date 2003
dateType: CI_DateTypeCode Publication
result: PQ_QuantitativeResult
valup: Record 2.4

valupUnit: UnitOfMeasure

E.5.4 How to report&ampling procedure

This example is based.upon a Topographic Database (TDB) produced by a European national land sufrvey.

The quality conformance levels have been defined in the data product specification.

Road featurg 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 E.17.

Table E.17 — Procedure for sampling

Process step

Example

Define a sampling method

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

Define items

All features.

Divide the data quality scope (population) into lots

Number of data sets.

Divide lots into sampling units

N-number 1 km x 1 km squares.

Define the sampling ratio or the size of the sample

Sample size depends on the AQL value for that lot.
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Table E.17 (continued)

Process step

Example

Select sampling units Select required 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 requirements 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 data sets produced as far as possible at the same time and with

the Wﬁmmwmﬂmanm
the rumber of features in the sample is sufficient for an AQL = 4.

Tabl¢ E.18 is an example of how to report sampling procedure information as metadata.

Table E.18 — Reporting sampling evaluation as metadata

cted so that

XML element

Example

DQ_DataQuality

|S( ope: MD_Scope

level: MD_ScopeCode Feature Type
levelDescription: MD_ScopeDescription
|features: GF_FeatureType Road

|re port: DQ_Commission

| measure: DQ_MeasureReference

nameOfMeasure: CharacterString

Number of excess item

measureldentification: MD_Identifier

|code: CharacterString

2

measureDescription: CharacterString

Number of items within the data set that should not
the data set.

have been in

|evaluati0n: DQ_SampleBasedinspection

evaluationMethodType:\DQ_EvaluationMeth-
odTypeCode

directExternal

evaluationMethodDescription: Character-

Multistage sampling. Selecting enough sampling un

ts so that

String sample ratio is fulfilled. Sampling is based on weighted features.
evaluationPrecedure: CI_Citation
titlé"CharacterString Annex F
date: CI_Date
date: Date 2010-07-05
tdateTypeti-Datefypetode Pubtication
referenceDoc: CI_Citation
title: CharacterString [SO 2859-1
date: CI_Date
date: Date 1999-11-18

dateType: CI_DateTypeCode

Publication

lotDescription: CharacterString

Alotis agroup of databases (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 data set (one lot for the whole data set).
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