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Foreword

ISO (the Inte

rnational 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-governm

ental, in liaison with 1SQ_also take part in the work 1SO collaborates closely with the

International
International
The main ta
adopted by

International

Attention is g
rights. ISO s

ISO 19113 w

Electrotechnical Commission (IEC) on all matters of electrotechnical standardization.

Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part'2.
5k of technical committees is to prepare International Standards. Draft International Stanglards
the technical committees are circulated to the member bodies for voting:-“Publication gs an

Standard requires approval by at least 75 % of the member bodies casting-a vote.

rawn to the possibility that some of the elements of this document may be the subject of gatent
pall not be held responsible for identifying any or all such patent rights.

as prepared by Technical Committee ISO/TC 211, Geographic information/Geomatics.
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Introduction

Geographic datasets are increasingly being shared, interchanged and used for purposes other than their
producers’ intended ones. Information about the quality of available geographic datasets is vital to the process
of selecting a dataset in that the value of data is directly related to its quality. Data users confront situations
requiring different levels of data quallty Extremely accurate data |s required by some data users for certain

needs
beco

geog

01 g
ming a demswe factor for its utilization as technological advances allow the collection

raphic datasets whose quality can exceed that which is needed and requested by datarusers.

aphic data is
and use of

The purpose of describing the quality of geographic data is to facilitate the selection of the geographic dataset

best
enco

viewgd as a commodity or product. Information on the quality of geographic data allows a dats

vend
user

The
data

suited to application needs or requirements. Complete descriptions of thehquality of a
irage the sharing, interchange and use of appropriate geographic datasets. A-geographic d

br to validate how well a dataset meets the criteria set forth in its product,specification and &
n determining a product’s ability to satisfy the requirements for their particular application.

bbjective of this International Standard is to provide principles~far describing the quality fo
Bnd concepts for handling quality information for geographicdata.

dataset will

ataset can be

producer or
ssists a data

r geographic
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Geographic information — Quality principles

1

Scope

This
spec
abou

This
asse
spec
data

organizations involved in data acquisition and purchase, in such a way-that it makes it possibl

inten
desc

As W
exter
exter]
of da

Althg
many

This
data.

2

Any
in the

fies components for reporting quality information. It also provides an approach to organizin
data quality.

International Standard is applicable to data producers providing quality information to

s how well a dataset meets its mapping of the universe of discourse "as specified in
fication, formal or implied, and to data users attempting to determine whether or not specifi
s of sufficient quality for their particular application. This InternationakSitandard should be ¢

ions of the product specification.
ibing quality requirements.

It can additionally be used’for defining application s

ell as being applicable to digital geographic data, the, principles of this International Star
ded to identify, collect and report the quality information for a geographic dataset, its prin
ded and used to identify, collect and report qualitysinformation for a dataset series or smal
a that are a subset of a dataset.

Lgh this International Standard is applicable~to' digital geographic data, its principles can be
other forms of geographic data such as miaps, charts and textual documents.

nternational Standard does not attempt to define a minimum acceptable level of quality fg

Conformance

abstract test suite-presented in Annex A.

The

document (|ncIud|ng any amendments) applles

ormative references

oIIowmg referenced documents are indispensable for the appllcatlon of thls documen

International Standard establishes the principles for describing the quality of geograptLic data and

j information

lescribe and
the product
C geographic
pnsidered by
e to fulfil the
chemas and

dard can be
iples can be
er groupings

extended to

r geographic

broduct claiming confermance with this International Standard shall pass all the requirements described

t. For dated

ISO 19108:2002, Geographic information — Temporal schema

ISO 19109:— 1), Geographic information — Rules for application schema

ISO 19114:—

ISO 19115:

1), Geographic information — Quality evaluation procedures

—1), Geographic information — Metadata

1) To be published.
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4 Terms and definitions

For the purposes of this document, the following terms and definitions apply.

41
accuracy
closeness of agreement between a test result and the accepted reference value [ISO 3534-1]

NOTE A test result can be observations or measurements.
4.2
conforman

fulfilment of gpecified requirements [ISO 19105]

4.3

conformance quality level
threshold value or set of threshold values for data quality results used to determine how wellha dataset meets
the criteria s¢t forth in its product specification or user requirements [ISO 19114]

4.4
data quality|date
date or rang¢ of dates on which a data quality measure is applied

4.5
data quality|element
quantitative gomponent documenting the quality of a dataset [ISO 19101]

NOTE The applicability of a data quality element to a dataset depends on both the dataset’s content and its pfoduct
specification, the result being that all data quality elements may notbe applicable to all datasets.

4.6
data quality|evaluation procedure
operation(s) pised in applying and reporting quality.evaluation methods and their results

4.7
data qualityjmeasure
evaluation ofla data quality subelement

EXAMPLE The percentage of the values of an attribute that are correct.
4.8
data quality|overview element

non-quantitative compenent documenting the quality of a dataset [ISO 19101]

NOTE Information"about the purpose, usage and lineage of a dataset is non-quantitative quality information.

49
data quality result

value or set of values resulting from applying a data quality measure or the outcome of evaluating the
obtained value or set of values against a specified conformance quality level

EXAMPLE A data quality result of “90” with a data quality value type of “percentage” reported for the data quality
element and its data quality subelement “completeness, commission” is an example of a value resulting from applying a
data quality measure to the data specified by a data quality scope. A data quality result of “true” with a data quality value
type of “boolean variable” is an example of comparing the value (90) against a specified acceptable conformance quality
level (85) and reporting an evaluation of a kind, pass or fail.

410

data quality scope
extent or characteristic(s) of the data for which quality information is reported

2 © 1SO 2002 — Al rights reserved


https://standardsiso.com/api/?name=8005198f2330a9280c9211d98110bc12

ISO 19113:2002(E)

NOTE A data quality scope for a dataset can comprise a dataset series to which the dataset belongs, the dataset
itself, or a smaller grouping of data located physically within the dataset sharing common characteristics. Common
characteristics can be an identified feature type, feature attribute, or feature relationship; data collection criteria; original
source; or a specified geographic or temporal extent.

4.1
data quality subelement
component of a data quality element describing a certain aspect of that data quality element

412
data quality value type
value_type for reporting a data quality result

EXAMPLE “boolean variable”, “percentage”, “ratio”
NOTE A data quality value type is always provided for a data quality result.
413

data|quality value unit
valug unit for reporting a data quality result

EXAMPLE “metre”

NOTH A data quality value unit is provided only when applicable for addata quality result.
414

dataset

identffiable collection of data [ISO 19115]

NOTH A dataset may be a smaller grouping of data mhich, though limited by some constraint such aq spatial extent
or fegture type, is located physically within a larger dataset” Theoretically, a dataset may be as small as a sipgle feature or
feature attribute contained within a larger dataset.

415
dataget series
collegtion of datasets sharing the same, product specification [ISO 19115]

4.16
feature
abstrpction of real world phenomena [ISO 19101]

NOTH A feature gray-Occur as a type or an instance. Feature type or feature instance should be used vhen only one
is megnt.

417
feature attribute
characiefristic of a feature [ISO 19101]

NOTE A feature attribute has a name, a data type and a value domain associated with it. A feature attribute for a
feature instance also has an attribute value taken from the value domain.

4.18
feature operation
operation that every instance of a feature type may perform [ISO 19110]

EXAMPLE 1 An operation upon the feature type “dam” is to raise the dam. The result of this operation is to raise the
level of water in a reservoir.

EXAMPLE 2 An operation by the feature type “dam” might be to block vessels from navigating along a watercourse.

NOTE Feature operations provide a basis for feature type definitions.

© 1SO 2002 — Al rights reserved 3


https://standardsiso.com/api/?name=8005198f2330a9280c9211d98110bc12

ISO 19113:2002(E)

4.19
metadata

data about data [ISO 19115]

4.20
product spe

cification

description of the universe of discourse and a specification for mapping the universe of discourse to a dataset

4.21
quality

totality of characteristics of a product that bear on its ability to satisfy stated and implied needs [ISO 19101]

4.22
universe of

discourse

view of the rgal or hypothetical world that includes everything of interest [ISO 19101]

5 Principles for describing the quality of geographic data

51 Comp

This Internat

develop
specifyin
ISO 19114 a
ISO 19114 p
ISO 19109 d

A quality de
physically wi

The quality g

data qug

onents of data quality description

onal Standard can be used when

identifying and reporting quality information;

evaluating the quality of a dataset;

ng product specifications and user requirements;

g application schemas.

nd ISO 19115 describe schemas forreporting quality information.
Fovides the framework for evaluating the quality of a dataset.
bscribes the development of-application schemas.

scription can be applied to a dataset series, a dataset or a smaller grouping of data lo
hin the dataset sharing common characteristics so that its quality can be evaluated.

f a dataset shall'be described using two components:

lity elements;

data qug

lity;-overview elements.

cated

Data quality elements, together with data quality subelements and the descriptors of a data quality
subelement, describe how well a dataset meets the criteria set forth in its product specification and provide
quantitative quality information.

Data quality overview elements provide general, non-quantitative information.

NOTE

that differs from the intended application.

Data quality overview elements are critical for assessing the quality of a dataset for a particular application

This International Standard recognizes that quantitative and non-quantitative quality information may have
associated quality.

© 1SO 2002 — Al rights reserved
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The quality about quality information may include a measure of the confidence or the reliability of the quality
information. This type of information is recorded in ISO 19114’s quality evaluation report.

Figure 1 provides an overview of data quality information.

Annex B provides a discussion of data quality concepts used to establish the components for describing the
quality of geographic data.

Identity Report
quality information quality information

Non-quantitative quality information

Applicable data quality overview elements

ISO 19115
Metadata

Quantitative quality information

Applicable data quality elements and
their applicable data quality subelements ISO 19114
Quality evaluation report

Descriptors of a
data quality subelement

data quality scope
data quality measure

data quality evaluation procedure
data quality result
data quality value.type
data quality valGe)unit
data quality_date

Quality-6f the quality information

Figure 1 — An overview of data quality information

5.2 Data quality elements and data quality subelements

5.2.1 Data quality elements

The following data quality elements, where applicable, shall be used to describe how well a dataset meets the
criteria set forth in its product specification:

— completeness: presence and absence of features, their attributes and relationships;

— logical consistency: degree of adherence to logical rules of data structure, attribution and relationships
(data structure can be conceptual, logical or physical);

— positional accuracy: accuracy of the position of features;

© 1SO 2002 — Al rights reserved 5
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— temporal accuracy: accuracy of the temporal attributes and temporal relationships of features;

— thematic accuracy: accuracy of quantitative attributes and the correctness of non-quantitative attributes
and of the classifications of features and their relationships.

Additional data quality elements may be created to describe a component of the quantitative quality of a
dataset not addressed in this International Standard.

5.2.2 Data quality subelements

For the data quality elements identified in 5.2.1, the following data quality subelements where applicable shall
be used to d

— complet

con

omi

— logical ¢

con

ESCIIDE aspects of the quantitative quality of a dataset;
BNess;

mission: excess data present in a dataset,

5sion: data absent from a dataset.

bnsistency;

Ceptual consistency: adherence to rules of the conceptual schema,

do

ain consistency: adherence of values to the value domains,

formpat consistency: degree to which data is stored in accordance with the physical structure of the
dataset,

topd

logical consistency: correctness of the explicitly.encoded topological characteristics of a dat

— positional accuracy;

abs
beir

rela

blute or external accuracy: closeness-of reported coordinate values to values accepted
g true,

live or internal accuracy: closeness of the relative positions of features in a dataset to

respective relative positions accepted as or being true,

grid
beir

— tempora

acc
errg

tem

ded data position accuracy: closeness of gridded data position values to values accepted
g true.

accuracy;

iracy of a~time measurement: correctness of the temporal references of an item (reporti
r in time-measurement),

poralconsistency: correctness of ordered events or sequences, if reported,

hset.

AS or

their

as or

hg of

tem

poral validity: validity of data with respect to time.

— thematic accuracy;

classification correctness: comparison of the classes assigned to features or their attributes to a
universe of discourse (e.g. ground truth or reference dataset),

non-quantitative attribute correctness: correctness of non-quantitative attributes,

qua

ntitative attribute accuracy: accuracy of quantitative attributes.

Additional data quality subelements may be created for any of the data quality elements.

© 1SO 2002 — Al rights reserved
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5.2.3 Descriptors of a data quality subelement

Quality information shall be recorded for each applicable data quality subelement. The mechanism for
completely recording information for a data quality subelement shall be the use of the seven descriptors of a
data quality subelement:

— data quality scope;

— data quality measure;

— data quality evaluation procedure;

— cliata quality result;

— data quality value type;
— dlata quality value unit;
— data quality date.

NOTE The descriptors of a data quality subelement are defined in Clause 4,

5.3 | Data quality overview elements

The following data quality overview elements where applicableyshall be used to describe the nop-quantitative
qualily of a dataset:

— Iurpose;
— Usage;
— lineage.

Purppse shall describe the rationale for'ereating a dataset and contain information about its intendled use.

NOTH A dataset’s intended usg is*not necessarily the same as its actual use. Actual use is described |using the data
quality overview element usage.

Usagde shall describe thé-application(s) for which a dataset has been used. Usage describeg uses of the
dataget by the data praducer or by other, distinct, data users.

Linedge shall describe the history of a dataset and, in as much as is known, recount the life cyclg of a dataset
from [collectionand acquisition through compilation and derivation to its current form.

Linegge may contain two unique components:

— source mformation shaitdescribe the parentage of a dataset;
— process step or history information shall describe a record of events or transformations in the life of a

dataset, including the process used to maintain the dataset whether continuous or periodic, and the lead
time.

Additional data quality overview element(s) shall describe an area of non-quantitative quality of a dataset not
addressed in this International Standard.

© 1SO 2002 — Al rights reserved 7
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6 Identifying the quality of geographic information
6.1 Identifying quantitative quality information
6.1.1 General

Clause 6.1 describe the general process for identifying quantitative quality information. Some of the
subclauses may not be relevant in all cases.

6.1.2 Identifying applicable data quality elements

All data qualjty elements applicable to a dataset shall be identified. Some data quality elements may Aot be
applicable fof a particular type of dataset.

NOTE 1 Applicability of a data quality element should be determined by reference to a dataset’s product-specificafion.
EXAMPLE A dataset whose spatial references are postal references only will not have a data quality element of
positional accyracy.

NOTE 2  Annex C contains examples of identifying applicable data quality elements.

6.1.3 Creating additional data quality elements

New data quplity element(s) may be named and defined if the data quality elements listed in this International
Standard do|not sufficiently address a component of quality. The_name and definition of an additional| data
quality elemgnt shall be included as a part of a dataset’s quality information.

6.1.4 Identjfying applicable data quality subelements

All applicabl¢ data quality subelements for each applicable data quality element shall be identified (at|least
one data quglity subelement shall be identified as applicable for each applicable data quality element). $ome
of an applicdble data quality element’s data quality subelements may not be applicable to a particular type of
dataset.

NOTE 1  Applicability of a data quality (subelement should be determined by reference to a dataset’s pfoduct
specification.

NOTE 2  Annex C contains examples of identifying applicable data quality subelements.

6.1.5 Creating additional data quality subelements

New data quality subelement(s) may be named and defined if the data quality subelements listed in this
International| Standard do not sufficiently address an aspect of quality. The name and definition pf an

additional da

ra quality subelement shall be included as a part of a dataset’s quality information.

6.1.6 Using the descriptors of a data quality subelement

6.1.6.1

Data quality scope

At least one data quality scope shall be identified for each applicable data quality subelement. A data quality
scope may be a dataset series to which a dataset belongs, the dataset or a smaller grouping of data located
physically within the dataset sharing common characteristics. If a data quality scope cannot be identified, the
data quality scope shall be the dataset.

NOTE Data quality scope(s) should be determined by reference to a dataset's product specification and the
non-quantitative quality information provided for data quality overview elements.

© 1SO 2002 — Al rights reserved
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Quality can vary within a dataset. Multiple data quality scopes may be identified for each applicable data
quality subelement to more completely describe quantitative quality information. A data quality scope shall be

adeq

uately described. The following can be used to describe a data quality scope:

— the level (a dataset series to which a dataset belongs, the dataset or a smaller grouping of data located
physically within the dataset sharing common characteristics);

— the types of items (lists of feature types, feature attributes and feature relationships) or specific items (lists
of feature instances, attribute values and instances of feature relationships);

—  t

he geographic extent;

—
6.1.6
One

desc
scop

NOTH

This

singlé data quality measure might be insufficient for fully evaluating the quality of the data specif]

quali
quali
spec

NOTH

6.1.6

One
evall
data

meth

NOTH

NOTH
the ty

6.1.6

he temporal extent (the time frame of reference and accuracy of the time frame).

2 Data quality measure
Hata quality measure shall be provided for each data quality scope. A data,quality measur:
ibe and name, where a name exists, the type of test being applied to the.data specified by
b and shall include bounding or limiting parameters.

1 Examples of bounding or limiting parameters are confidence intervals and error rates.
International Standard recognizes that the quality of a dataset/is measured using a varie
y measures can give useful information. Multiple data quality measures may be provided

fied by a data quality scope.

2 IS0 19114 includes examples of names and.descriptions of types of data quality measures.

3 Data quality evaluation procedure

data quality evaluation proceduré shall be provided for each data quality measure. A
ation procedure shall describe, or reference documentation describing, the methodology us
quality measure to the datasspecified by a data quality scope and shall include the reg
bdology.

1 Examples of documentation are published articles or accepted industry standards.

2 ISO 19114-includes a data quality evaluation procedure framework applicable to datasets and
be of informatien_to’be reported in a data quality evaluation procedure.

4  Data.quality result

Hata quality result shall be provided for each data quality measure. The data quality result sh

shall briefly
data quality

y of tests. A
ed by a data

y scope and providing a measure of quality for all possible)utilizations of a dataset. A combination of data

for the data

data quality
ed to apply a
orting of the

urther clarifies

all be either

— the value or set of values obtained from applying a data quality measure to the data specified by a data
quality scope, or

— the outcome of evaluating the value or set of values obtained from applying a data quality measure to the
data specified by a data quality scope against a specified acceptable conformance quality level. This type
of data quality result is referred to in this International Standard as pass-fail.

Both

types of data quality results identified in this International Standard may be provided.

NOTE ISO 19114 addresses the determination of conformance quality levels.

©1SO
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6.1.6.5

Data quality value type

One data quality value type shall be provided for each data quality result.

NOTE

6.1.6.6

The data quality value type for pass-fail is “boolean variable”.

Data quality value unit

One data quality value unit, if applicable, shall be provided for each data quality result.

6.1.6.7

Data quality date

One data qu
of ISO 19104

6.2 Identi

6.2.1

Purpose of g

All usage of & dataset that the producer is aware of shall be applicable.

Lineage of g
known. Eithe

Lineage for §
and differ frdg

data within
information f

6.2.2 Crea

New data q

identified in this International Standard do)not address an area of general non-quantitative quality. The

and definitig
information.

7 Repor

7.1 Repo

Quantitative

Fying non-quantitative quality information

Identifying applicable data quality overview elements

blity date shall be provided for each data quality measure in conformance with the requinen
’s temporal schema.

dataset shall always be applicable.

dataset shall always be applicable. In extreme cases, \information about lineage may n
I lineage or an explanation of the lack of lineage information shall be reported.

m the rest of the dataset’s lineage. Differing lineage may be provided for smaller groupin
h dataset specified by a data quality scope\as a part of a dataset’s non-quantitative q
br more complete non-quantitative qualityxinformation.

ing additional data quality overview elements
Lality overview element(s) may- be named and defined if the data quality overview eler

h of an additional data‘quality overview element shall be included as a part of its g

ing quality/information

ting quantitative quality information

nents

pt be

maller groupings of data within a dataset specified by a data quality scope can be collected for

gs of
uality

nents
hame
uality

ts of

duality information shall be reported as metadata in conformance with the requiremer

ISO 19115.

Quantitative quality information shall additionally be reported using a quality evaluation report in conformance

with the requ

irements of ISO 19114.

7.2 Reporting non-quantitative quality information

Non-quantitative quality information shall be reported as metadata in conformance with the requirements of

ISO 19115.

NOTE

10

Non-quantitative quality information is not reported in ISO 19114’s quality evaluation report.

© 1SO 2002 — Al rights reserved
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Annex A
(normative)

Abstract test suite

Abstract test suite

A1

All of

A.1.2 Test case identifier: Component test

a)

b)

Test Purpose: to determine conformance by ensuring the components_of-qQuality are used
dlescription.

Test Method: examine the quality description and verify data quality elements (together wit
gubelements and the descriptors of a data quality subelement) have been used to provid

General

the test cases in this annex are of the Test Type: Basic.

c) [Reference: ISO 19113:2002, 5.1.

A.1.3 Test case identifier: Validity test

c)
AA1.

a)

b)

Test Purpose: to determine conformance by ensuring the validity of the quality description.

Test Method: examine the~quality description and verify its data quality elements and
gubelements are listed in this International Standard or are additional and describe a cpmponent or

uality information.

xamine the quality description and verify data quality overview elements have been usg
on-quantitative quality information.

spect of quantitative quality that is not specifically identified in this International Standard.

n the quality

data quality
quantitative

d to provide

data quality

xamine the quality, description and verify the descriptors of a data quality subelement identified in this

International Standard have been used to describe quantitative quality.

xamine the'quality description and verify its data quality overview elements are listed in this
tandard-or are additional and describe an area of non-quantitative quality that is ng
identified in this International Standard.

International
t specifically

F oo
CICITTICC. TOU

4 Test case identifier: Quantitative quality applicability test

Test Purpose: to determine conformance by ensuring the applicability of the quantitative quality

description.

Test Method: identify the product specification statements relevant to quantitative quality and use them to
identify the applicable data quality elements and their applicable data quality subelements. Compare the
applicable data quality subelements with the data quality subelements used in the quality description to

ensure all data quality subelements applicable to the dataset have been identified and used
description.
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NOTE Conformance is valid if nonapplicable data quality subelements are additionally used to describe quantitative
quality. However, the non-applicable data quality subelements cannot be subjected to further conformance testing.

c) Referen

A.1.5 Test

ce: 1ISO 19113:2002, 6.1.

case identifier: Non-quantitative quality applicability test

a) Test Purpose: to determine conformance by ensuring the applicability of the non-quantitative quality
description.

b) Test Method: verify the applicable data quality overview elements are used to describe non-quantitative

quality.

c) Referen

A.1.6 Test

a) Test Purpose: to determine conformance by ensuring additional items in the~quality descriptio

exclusiv

b) Test Me

quantita

Examing all additional data quality subelements and ensure each. addresses an aspect of quanti
quality that is not specifically listed and described in this International Standard.

Examine

Ascertai

c) Referen

A.1.7 Test

a) Test Pu
have be

b) Test Mg

data quality subelement. (including additional data quality subelements) to determine the occurrence

for using
c) Referen
A.1.8 Test

ce: 1ISO 19113:2002, 6.2.

case identifier: Exclusiveness test

e and that sufficient information about an additional item is provided.

ive quality that is not specifically listed and described in this Interdational Standard.

h the name and a description of the additional item are a part of the quality description.

ce: 1ISO 19113:2002, 6.1.3, 6.1.5 and 6.2.2.

case identifier: Correct use of the descriptors of a data quality subelement

pose: to determine conformance by verifying that the descriptors of a data quality subele
en correctly used in the~quality description.

hod: compare this-international Standard and the quality information supplied for each appli
descriptors.of a data quality subelement have been followed.

Ce: 1SO:19113:2002, 6.1.6.

N are

thod: examine all additional data quality elements and ensure each ‘addresses a compongnt of

fative

all additional data quality overview elementsiand ensure each addresses an arga of
non-quahtitative quality that is not specifically listed and described in this International Standard.

ment

cable
rules

case identifier: Reporting quality information as metadata

a) Test Purpose: to determine conformance by verifying the quality description is reported as metadata.

b) Test Method: verify that quantitative quality information has been reported as metadata in conformance
with ISO 19115.

Verify that non-quantitative quality information has been reported as metadata in conformance with

ISO 191

15.

c) Reference: ISO 19113:2002, Clause 7.

12
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A.1.9 Test case identifier: Reporting quantitative quality information using a quality
evaluation report

a) Test Purpose: to determine conformance by verifying the quantitative quality of the quality description is
reported as a quality evaluation report.

b) Test Method: verify that quantitative quality information is reported in a quality evaluation report in
conformance with the requirements of ISO 19114.

c¢) Reference: ISO 19113:2002, 7.1.

© 1SO 2002 — Al rights reserved 13
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Annex B
(informative)

Data quality concepts and their use

B.1 Background

A dataset is
are characte
world to the|

Hefined as an identifiable collection of data. Those data represent entities of the real-world
fized by having spatial, thematic and temporal aspects. The process of abstracting fram-the
universe of discourse involves modelling the potentially infinite characteristics .of,real-

entities into an ideal form defined by a position, a theme and a time for the reason of making intelligibl

representabl
the content g

B.2 Purpg

Since a dat
applications,
data quality
produced ar

b these entities. The universe of discourse is described by a product specification, against
f [parts of] a dataset is tested for its quality.

)se of data quality concepts

hset is not generally produced for a specific application-but rather for a set of supp
the quality of the dataset can only be assessed by knowing the data quality elements an
overview elements. The data quality elements evaluate-the difference between the d4
d the universe of discourse (that is the perfect dataset that corresponds to the pr

specification
gives inform

. The data quality overview elements provide general,"non-quantitative information. The pu
tion on the reasons for creating the dataset and.on the intended use of the dataset. The

which

real-
world
e and
vhich

osed
d the
taset
bduct
pose
sage

provides infdrmation on the kind of application for which the dataset has been used. Lineage describgs the

history of thel dataset.

Cer is
e of
bduct
burse
ity to

Data quality concepts provide an important framework for data producers and data users. A data produ
given the meeans for specifying how well the-mapping used to create a dataset reflects its univer
discourse. Data producers can validate how-well a dataset meets the criteria set forth in its pr
specification| Data users are given the means for assessing a dataset derived from a universe of disc
identified as peing coincident with requirements of a data user’s application. Data users can assess qua
ascertain if a|dataset can satisfy the requifements of an application (see Figure B.1).

B.3 The structure of datasets and components for quality description

A dataset may belong to a-dataset series. The quality of all member datasets belonging to a dataset sefjies is
often the same. Data’quality concepts recognize dataset series and allow for substituting and reporting the
quality of a dataset.series for a dataset.

A dataset can”be viewed as containing a large but finite number of smaller groupings of data. Srhaller
groupings of data which share a commonality such as belonging to the same feature type, feature attribute or
feature relationship or sharing a collection criteria or geographic extent can be expected to have similar
quality. A smaller grouping of data can be as small as a feature instance, attribute value or occurrence of a
feature relationship and, theoretically, data quality concepts allow each feature instance, attribute value and
occurrence of a feature relationship of a dataset to have its own quality. The quality of smaller groupings of
data cannot be assumed to be the same as the quality of the rest of the dataset to which they belong. Data
quality concepts allow for reporting the quality of a dataset and additionally the differing quality of smaller
groupings of data by identifying these groupings as the data specified by data quality scopes. The quality
information reported for multiple data quality scopes provide a more complete picture of quality.

NOTE For a data producer, a product specification describes the universe of discourse and contains the parameters
for constructing a dataset. For a data user, user requirements describe a universe of discourse, which may or may not
match the dataset’s universe of discourse. The true quality of a dataset is how well it represents a universe of discourse.
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REAL WORLD

Universe of (—j————
discourse A I Universe of j
discourse B J
I _

L Universe of T
discourse

DATA DATA
PRODUCER describes USER
describes
Data Data
quality quality
Product User
specification requirements
production selection
Dataset
Figure B.1 — The framework provided by data quality concepts
To describe the quality of a dataset,.two unique components of data quality information ard recognized:
quantitative quality componentssand non-quantitative quality components. Data quality glements are
quanfitative components of .quality information; data quality overview elements are nop-quantitative
components of quality informatien.

Data|quality elements-allow for the measurement of how well a dataset meets the criteria s¢t forth in its
product specification~Data quality elements have distinct aspects known as data quality subel¢ments. Data
qualify subelements-can be measured or tested in various ways. Data quality concepts recognize that not all
data |quality elements nor all data quality subelements and their subsequent means of measurement and
testing are _applicable to a particular type of dataset. Additionally, some data quality subglements are
applitable te;and measured or tested for a dataset while others are applicable to and measured| or tested for
smaller-groupings of data in a dataset specified by a data quality scope.

This International Standard identifies data quality elements primarily as a means of detecting and reporting
separate categories of quality information. However, this International Standard additionally recognizes that
frequently data quality subelements are interrelated. For example, a coordinate error may generate at least
two kinds of errors, a positional error and a topological error. The meaning of the data quality subelements in
terms of the product and manner in which the data quality subelements are handled are the purview of the
quality evaluator.

Whereas data quality elements allow for the measurement of how well a dataset meets the criteria set forth in

its product specification, data quality overview elements allow for additionally evaluating a dataset for a
particular application by providing purpose, usage and lineage information.
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B.4 Reporting quality information

B.4.1 When to report quality information

Datasets are continually being created, updated and merged with the result that the quality or a component of
the quality of a dataset may change. The quality information of a dataset can be affected by three conditions:

a) when any quantity of data is deleted from, modified or added to a dataset;

b) when a dataset’s product specification is modified;

c) when th¢ real world has changed.

The first condlition, a modification to a dataset, may occur quite frequently. Many datasets are not(static. There
is an incregse in the interchange of information, the use of datasets for multiple purpeses and an
accompanyirjg update and refinement of datasets to meet multiple purposes. If the reperted quality] of a
dataset is likely to change with modifications to the dataset, the quality of a dataset should-be reassessefl and
updated as required when changes occur.

Complete knowledge of all applicable data quality elements and all data quality, overview elements with the
exception of the data quality overview element usage should be available when(@ dataset is created. On|y the
data producg¢r's usage (assuming the data producer actually uses the dataset) of a dataset can initially be
reported. There is a reliance on data users to report uses of a dataset that differ from its intended purpoge so
that continugl updates to this particular data quality overview element*can be made to reflect occyrring,
unforeseen yses.

The second fondition, a modification to a dataset’s product spegification, is most likely to occur before finitial
dataset congtruction and prior to the release of quality information. It is conceivable, however, that|as a
dataset is used its product specification is updated so that.future modifications to the dataset will better[meet
the actual ng¢ed. As the product specification changes,-.the quality of the current dataset also changes| The
quality inforfnation for a dataset should always  reflect the current dataset given its current prpduct
specification

The third condition, a change of the real-world, occurs continuously. Change may be caused by ngtural
phenomena puch as movements in the earth’s crust or erosion, but it is most often a result of human aqtivity.
Changes arg often very rapid and dramatic. For this reason, the date of data collection is important when
judging the quality of a dataset. In some/cases, when known, even the rate of change is of interest.

The amount| of, and storage requirements for, quality information can exceed that for the dataset| It is
important to present quality information in a succinct, easily understood and easily retrievable format.

Quality information for a‘dataset series, a dataset or a grouping of data larger than a feature instance, attfibute
value or occurrence-of Ja feature relationship specified by a data quality scope is generally contained in a
metadata filgl or metadata repository.

B.4.2.1 Reporting quantitative quality information as metadata

Quantitative quality information may be recorded for multiple data quality scopes for a dataset. The data
specified by a data quality scope may include a dataset series to which a dataset belongs, the dataset itself
and smaller groupings of data physically located within the dataset.

Data quality concepts allow for the substituting of quantitative quality information for a dataset series to which
a dataset belongs, as the quality of all members of the dataset series may be equal and be best measured at
the dataset series level. The quality information may be stored as metadata with the dataset series, in which
case the metadata of the dataset must provide a pointer to it; or the quality information may be repeated in,
and be a part of, the dataset’'s metadata. If the quality information for a dataset is known to be unique and
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differs from the quality for the rest of the dataset series, the dataset’s unique and differing quality information
should be provided for the dataset and a substitution is not recommended.

Quantitative quality information may be collected for and differ between a dataset and the many smaller
groupings of data specified by a data quality scope. The amount of quantitative quality information being
recorded is partially dependent on the number of identified data quality scopes. Quantitative quality
information is typically recorded for the data specified by a data quality scope only when differing from quality
information reported at a “higher” level. It is typical to begin at the uppermost levels of a dataset and work
down through a dataset when reporting quality information. This is illustrated in Table B.1.

Table B.1 — Reporting hierarchical quantitative quality information

]
nal

Reported posit
accuracy/absolute

Positional accuracy/absolute
of external
accuracy,.data’ quality result

or external accuracy
data quality result

Data specified by a
data quality scope

The 1,35
1,10
1,35
1,20

1,80

1,35
1,10

dataset

Roa

Stre

ds only

Not reporteq
1,20
1,80

Bms only

Railfoads only

Pipglines only

NOTH ce”. The data

qualit

The data quality value type of all of the data quality fesults in the above example is “distarn
value unit for all of the data quality results in the above example is “metres”.

ler to minimize the effort of creating, storing andiinterpreting metadata for the example, it
he quality information be reported as metadata’ only for the dataset and the data specifieq
y scopes consisting of “roads”, “railroads’;~and “pipelines”. Quality information for the data
bta quality scope consisting of “streams’ would be omitted.

is suggested
by the data
specified by

In or
that
quali
the d

ISO
featu
ident

19115 does not explicitly provide(for the recording of quantitative quality information as
re instances, attribute values or single occurrences of feature relationships (this may be cirG

metadata for
umvented by

fying the data specified by asdata quality scope as consisting of a feature instance, attri

ute value or

singl¢ occurrence of a feature-relationship). Quantitative quality information for single occurrenfes of items,

when

differing from their parenttypes, may be implemented by carrying the quality information ap an attribute

of the occurrence within a-dataset. The hierarchical principle for reporting may also be applied bgtween types

and ¢
differ|
differ|
relati
the ¢
inforn
provi

ccurrences. It is suggested quantitative quality information for a feature instance be report
ng from that of-its-parent feature type, quality information for an attribute value be reports
ng from that{ef its parent feature attribute and quality information for a single occurrence
bnship be reported only when differing from that of its parent feature relationship. As the ma
ttribution. within a dataset occurs is dataset dependent, guidelines for the actual attributi
hation>on feature instances, attribute values and single occurrences of feature relatior
Hed.

d only when
d only when
of a feature
nner in which
on of quality
ships is not

Figure B.2 illustrates the hierarchical levels of a dataset for which quantitative quality information is reported
as metadata and the suggested reporting method (either as part of a metadata file or repository or as
attribution within a dataset).

ISO 19114 addresses the problem of an overabundance of quantitative quality information and the need to

compress this information as well as the problem of requiring more detailed quantitative quality information
through the use of a quality evaluation report.

B.4.2.2 Reporting non-quantitative quality information as metadata

Quality information for the data quality overview elements purpose and usage are considered essential
information pertaining only to the dataset and are recorded only for the dataset. If the dataset belongs to a
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dataset series and shares similar purpose and usage information, this International Standard allows the
substitution of the dataset series’ purpose and usage. In the case of substitution, the dataset's metadata may
point to the purpose and usage in the dataset series’ metadata rather than repeat the information.

Quality information for the data quality overview element lineage is considered essential information to the
dataset. Additionally, lineage information may be collected for and differ between a dataset and the many
smaller groupings of data specified by a data quality scope. It is suggested lineage for a smaller grouping of
data specified by a data quality scope be reported only if it differs from the lineage being reported for the
dataset. (Again, this International Standard allows the reporting of lineage information for a dataset series to
which a dataset belongs rather than the actual lineage of the dataset. In the case of substitution, the dataset’s
metadata may point to the lineage in the dataset series’ metadata rather than actually repeat the information.)

DATASET SERIES

DATASET

SMALLER GROUPINGS OF DATA SMALLER GROUPINGS OF DATA

consisting of items sharing common consisting of items sharing a

1) featurgs common characteristic, such

2) featurg attributes as collection criteria or geographic

3) featurg relationships extent, reported when quality differs

reported|when quality differs from from quality reported for,a dataset Reported as metadata
quality reported for a dataset within a metadata file

or repository

Reported as an attribute
within a dataset

FEATURE INSTANCE FEATURE ATTRIBUTE AN OCCURRENCE OF A
reported [when quality differs reported when quality differs FEATURE RELATIONSHIP
from pargnt feature type quality from parent feature attribute reported when quality differs

reported [for a smaller grouping type quality reported for a from parent feature relationshi
of data smaller grouping of data type quality reported for a
smaller grouping of data

Figurel B.2 — Asuggested method of reporting quantitative quality information as metadata
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Annex C
(informative)

Data quality elements, data quality subelements and data quality

overview elements

E le 1 = Digital Chart of the World (DCW)

Overview

Example 1 illustrates a data producer’s assessment of relevant quantitative qualityrinformation

appli
quali

apprq

cable data quality elements and data quality subelements using the produgct-specification.

priate data quality scope(s).

Exanpple 1 also includes the data producer’s assessment of non-quantitative quality information

inforn

hation for applicable data quality overview elements.

by identifying
Once a data

y subelement is determined to be applicable, the product specification-is additionally usg¢d to identify

by compiling

Exanpple 1 does not include the actual reporting of the relevant quality information as metadata or using the

quali

C.1.

y evaluation report.

P Background information

Dataset: Digital Chart of the World\,(DCW)

Product specification: Military Specification. MIL-D-89009, 13 April 1992

Product description:  (extracted and.condensed from the product specification)

wide data at approximately 1:31 000 000 scale, supporting overview

Antarctica, and (4) Southern Asia and Australia at 1:1 000 000 scale.

The DCW utilizes the Vector Product Format (VPF) georelational d

a = Q o a S A arona A

global scale. The four “detailed data” libraries, one for each CD-ROM,
for (1) North America, (2) Europe and Northern Asia, (3) South America, Africa, and

The DEW" is a general-purpose global digital database designed to support
Geographic Information System (GIS) applications. The DCW databpse contains
five\libraries represented on four CD-ROMs. The BROWSE library contains world-

Hisplays at a
contain data

ata model to

support a vector-based, thematically layered database. The BROWSE library
contains eight thematic layers; each of the four detailed data libra

ies contains
, (2) Cultural

Landmarks, (3) Data Quality, (4) Drainage, (5) Drainage-Supplemental, (6)

Hypsography, (7) Hypsography-Supplemental, (8) Land Cover, (9) Ocean Features,

(10) Physiography, (11) Political/Oceans, (12) Populated Places, (1

3) Railroads,

(14) Roads, (15) Transportation Structure, (16) Utilities and (17) Vegetation.

Attributes and attribute value code combinations define each feature in

C.1.3 Assessment of relevant quantitative quality information

NOTE

the DCW.

The data producer did not find all data quality elements and data quality subelements to be applicable as not

all were referenced in the product specification. Only applicable data quality elements and applicable data quality
subelements are listed (see Table C.1).
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Table C.1 — Quantitative quality information assessment, Example 1

Relevant paragraphs from the product specification documenting

Applicable data

applicability quality element/data | 'dentified data
uality subelement quality scope(s)
Number Text q y

41.2.e Review a random sample of tiles in various coverages to
ensure cartogra.phic and attribute data completeness (for 17 data quality
all 17 data quality scopes). completeness scopes, each

41.2.9 Review the final vendor data format prior to Vector commission conmstmg of one
Product Format (VPF) conversion and record a final thematic layer
frogﬂ J8RCY-COL mtof all features for each thematic IQ\]/nr

§
M

3.1.2 Ensure the digital marginalia [information that originally
appeared in notes, tables, and graphs on the borders of
the Operational Navigation Chart (ONC) map sheets (the completeness the datasdt
source material)] is included in the area attribute values commission
of the data quality coverage and in the data quality
tables.

=4
,&\

3.3 The unit of measure for the DCW database shall be the
English measurement system.

: : - logical consistency the datasdt

41249 A review of the final vendor data format prior to Vector domain consistency
Product Format (VPF) conversion. All attribute names
and attribute definitions are verified.

\\
A\'

3.2.1 The horizontal datum shall be the current World
Geodetic System.

(identified data quality scope = the dataset)

3.9 Where polygons on Operational Navigational Charts 1. the datapet
(source material) were below the minimuum capturable 2 features
size of less than or equal to 3,05 mm70,12 in) in ' encoded as
circumference, and consist ofa single edge, they are logical consistency oints ahd
represented as a point feature) format consistency P |
(identified data quality scope = encoded features) polygons

41.2d A quality assurance,check shall be used as a means for 3 :t”rlfg;(;
identifying and correcting problems with text placement.

For example, a-eheck shall be made to verify that text
strings do net)overlap.
(identified data quality scope = text strings)
QV
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Table C.1 (continued)

Relevant paragraphs from the product specification documenting Applicable data
L . Identified data
applicability quality element/data .
uality subelement quality scope(s)
Number Text q y
41.2d A quality assurance review of all thematic data plotted

together to verify proper integration or feature positioning
between coverages.
(identified data quality scope = the dataset)

41.249 A check shall be conducted to verify that the correct
fnpnlngy is pr’ncnnf Note — Refer to I\llilifnry Standard
600006 for definitions of topology “levels” and testing
requirements for evaluation procedures.

(identified data quality scope = the dataset) 1. the dataset
3.9. Connection rules apply for linear road and railroad logical consistency) |, I - hhectors
features in the DCW database. Where roads and topological consistency

railroads are broken by text on an Operation
Navigational Chart (ONC), gaps wider than 2,54 mm
(0,1 inch) in the network are coded as special
connectors with TYPE attribute code of 8, and STATUS
attribute code of 4, 6, or 9. Smaller gaps along a road or
railroad are coded with the TYPE attribute code of 1 or
2, and STATUS attribute code 1, 2, 3, or 5. Note —
Connectivity rules do not apply in situations where gaps
are clearly due to natural obstructions.

(identified data quality scope = connectors)

X

3.1.2 The absolute vertical accuracy of the DCW:is the same
as for the original Operation NavigationahChart (ONC)
and Jet Navigation Chart (JNC) lithographs at 90 %
linear error, mean sea level.

(identified data quality scope = the dataset)

3.1.2.a The accuracy of the contours/collected from the
Operation NavigationalkChart (ONC) source is % the

contour interval of thé'original source, or plus or minus 1. the dataset
150 m (plus or minus.500 feet). Note — Not applicable to position accuracy 2. all contours
feature symbols that are displaced as identified in absolute or external

Military Standard 6000003 (reference displacement accuracy 3. 4l SPQt
rules). (vertical) elevations

(identified data quality scope = contours)

3.1.2b The.aecuracy of spot elevations collected from the
Operation Navigational Chart (ONC) source is plus or
minus 30 m (plus or minus 100 feet). Note — Not
applicable to feature symbols that are displaced as
identified in Military Standard 6000003 (reference
displacement rules).

(1dentified data qualily Scope = spot elevations)
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Table C.1 (continued)

Relevant paragraphs from the product specification documenting Applicable data .
applicability quality element/data | 'dentified data
uality subelement quality scope(s)
Number Text q y
3.1.1.1 The absolute horizontal accuracy of the DCW for all 1. all regions of
features derived from Operation Navigational Charts the world
(ONC) is 2 040 m (6 700 feet) rounded to the nearest excluding
5 m at 90 % circular error, World Geodetic System Antarctic
(WGSB84). The absolute horizontal accuracy of the DCW region
for all features derived from Jet Navigational Charts position accuracy 2 the Antarctic
(INTJ)Iis 4 270 m (14006 feet) at 90 % circutar error. absolute or external :
(applicable to all three identified data quality scopes. The | accuracy (horizontal) region
Antarctic region is a unique data quality scope as it has 3. roads
a unique source. The rationale for identifying roads as a
unique data quality scope is that as roads are usually
some of the best-surveyed features, a higher accuracy is
expected.)
-0
3.45 Attributes and attribute value code combinations define
each DCW feature.
41.2.c Attribute code frequencies are automatically tabulated to thematic accuracy
identify invalid codes and unusual behaviour in attribute classification the datasét
tables. Plots of the data shall then be created and correctness
exhaustively reviewed for attribute code accuracy. In
most cases, a second and third plot shall be created to
verify that identified errors have been corrected.

The data profducer's summary of relevant quantitative guality information is presented in Table C.2.

Table C.2 — Summary of relevant.quantitative quality information, Example 1

Data quality element Data quality-subelement Relevant? Numbqel:ac;ift;dse:;i;iée: dpta

completenesp commission yes 1
omission yes 1

logical consigtency conceptual consistency no —
domain consistency yes 1
format consistency yes 3
topological consistency yes 2

positional acguracy absolute or external accuracy yes 3 — vertical

3 — horizontal

relative or internal accuracy no —
gridded data position accuracy no —

temporal accuracy accuracy of a time measurement no —
temporal consistency no —
temporal validity no —

thematic accuracy classification correctness yes 1
non-quantitative attribute correctness no —
quantitative attribute accuracy no —
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