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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.

The proceglures used to develop this document and those intended for its further maintenanee
described In the ISO/IEC Directives, Part 1. In particular, the different approval criteria needed*for
different types of ISO documents should be noted. This document was drafted in accordance 'with
editorial ryles of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).
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Introduction

This document replaces the previous edition (ISO 19115-2:2009) Geographic information — Metadata
— Extension for imagery and gridded data, which focused on metadata for imagery and gridded data
as they are important information sources and products used within a geospatial environment by
geographic information systems. During the revision process it was noted that this metadata applied
to the acquisition and processing of geographic information from all sources not just imagery and
gridded data. Hence, the new title Geographic information — Metadata — Extensions for acquisition and
processing. The productlon of all geographlc 1nf0rmat10n 1nclud1ng 1magery and grldded data, follows

3 A ata collection
ther sensing methods and ends with the creation of the end data products The product on process
neefds to be documented to maintain quality control over the end products. In additionsnetddata about
the|geometry of the measuring process and the properties of the measuring equipmient peed to be
retgined with the raw data to support the production process.

The object of this document is to provide the additional structure needed to more extensivelly describe
thelacquisition and processing of geographic information from all sources, This structure |s intended
to e:I:ngent [SO 19115-1. This document also provides an XML schema fer\implementing thi§ document
using ISO/TS 19115-3.

© IS0 2019 - All rights reserved v
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INTERNATIONAL STANDARD

ISO 19115-2:2019(E)

Geographic information — Metadata —

Part 2:
Extensions for acquisition and processing

1 [Scope

Thif document extends ISO 19115-1:2014 by defining the schema required for an enhanced ¢lescription
of the acquisition and processing of geographic information, including imageny. Included are the
properties of measuring systems and the numerical methods and computational’proceduses used to
der]ve geographic information from the data acquired by them. This document'also providges the XML
encpding for acquisition and processing metadata thereby extending the XM schemas defihed in ISO/
TS 19115-3.

2 |Normative references

The following documents are referred to in the text in sueh\a@ way that some or all of their content
conktitutes requirements of this document. For dated references, only the edition cited gpplies. For
undated references, the latest edition of the referenced document (including any amendments) applies.
[SO[19103:2015, Geographic information — Conceptuél-schema language

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

[SO[19157:2013, Geographic information —. Data quality

ISOJIEC 19501:2005, Information technology — Open Distributed Processing — Unified Modeling
Language (UML) Version 1.4.2

3 |Terms and definitiens

For|the purposes of this/document, the terms and definitions given in ISO 19115-1:2014 and the
follpwing apply.

[SO|and IEC mairtain terminological databases for use in standardization at the following addresses:
— |IEC Electropedia: available at https://www.electropedia.org/

— |IS@.Online browsing platform: available at https://www.iso.org/obp

3.1

attribute

named property of an entity

Note 1 to entry: Describes a geometrical, topological, thematic, or other characteristic of an entity.

[SOURCE: ISO/IEC 2382:2015, 2121440, modified — Note 1 to entry replaces Notes 1 and 2 to entry.]

3.2

band
range of wavelengths of electromagnetic radiation that produce a single response by a sensing device

[SOURCE: ISO/TS 19101-2:2008, 4.1]

© IS0 2019 - All rights reserved
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3.3

class

description of a set of objects that share the same attributes (3.1), operations, methods, relationships,
and semantics

[SOURCE: ISO 19103:2015, 4.7]

3.4

coverage

feature that acts as a function to return values (3.29) from its range for any direct position within its
spatial, temporal or spatiotemporal domain (3.8)

EXAMPLE Raster image (3.18), polygon overlay, or digital elevation matrix.

[SOURCE: ISO 19123:2005, 4.1.7, modified — NOTE deleted.]

3.5
data type
specificatipn of a value domain (3.30) with operations allowed on values (3.29) in this'domain (3.8)

[SOURCE: SO 19103:2015, 4.14, modified — EXAMPLE and Note 1 to entry deleted.]

3.6
dataset
identifiabl¢ collection of data

[SOURCE: ISO 19115-1:2014, 4.3, modified — Note 1 to entry deleted.]

3.7
dataset sefies
collection ¢f datasets (3.6) sharing common characteriStics

[SOURCE: ISO 19115-1:2014, 4.4]

3.8
domain
well-defingd set

[SOURCE: ISO 19109:2015, 4.8, modified — Note 1 to entry deleted.]

3.9
event
action whi¢h occurs at an(inStant

[SOURCE: ISO 19108:2002, 4.1.6]

3.10
geolocatidn information
informatiol : etermi

3.11
georectified
corrected for positional displacement with respect to the surface of the Earth

3.12

georeferencing

geopositioning an object using a Correspondence Model derived from a set of points for which both
ground and image (3.18) coordinates are known

[SOURCE: ISO/TS 19130:2010, 4.37]

2 © IS0 2019 - All rights reserved
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3.13

grid

network composed of two or more sets of curves in which the members of each set intersect the
members of the other sets in an algorithmic way

Note 1 to entry: The curves partition a space into grid cells.

[SOURCE: ISO 19123:2005, 4.1.23]

3.14
grid coordinate system

(313)

tem (3.14)

grojund control point
point on the earth that has an accurately known geographic pgsition

3.18
im3ge
gridded coverage (3.4) whose attribute (3.1) values (3¥29) are a numerical representation of a physical
parpmeter

Note 1 to entry: The physical parameters are the result of measurement by a sensor (3.27) or a prediction from
a medel.

3.19
im3gery
replesentation of phenomena as_images (3.18) produced by electronic and/or optical techniques

Not¢ 1 to entry: In this document, it is assumed that the objects and phenomena have been sensed or|detected by
raddr, cameras, photometers,‘and infrared and multispectral scanners, or similar devices.

[SOPRCE: 1SO 19101-22008, 4.14]

3.20
metadata
infdgrmation@bout a resource

[SOPRGE¥ISO 19115-1:2014, 4.10]

3.2
pass
single instance of a remote, mobile measuring system going by a target of interest

Note 1 to entry: In this document, the measuring system will usually be a remote sensing (3.25) platform (3.23).
In a navigation context, the measuring system might be a GPS satellite.

3.22
pixel
smallest element of a digital image (3.18) to which attributes (3.1) are assigned

Note 1 to entry: It is the smallest unit of display for a visible image.

[SOURCE: ISO/TS 19101-2:2008, 4.28, modified — Note 1 to entry replaces NOTES 1 and 2.]

© IS0 2019 - All rights reserved 3
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3.23
platform

structure which supports a sensor (3.27) or sensors

3.24

polarization

restricting

3.25

radiation, especially light, vibrations to a single plane

remote sensing
collection and interpretation of information about an object without being in physical contact with

the object
[SOURCE: I

3.26
resolution

SO/TS 19101-2:2008, 4.33]

(of a sensor)

smallest dri]iference between indications of a sensor (3.27) that can be meaningfullydistinguished

Noteltoe
[SOURCE: I

3.27
sensor
element of
quantity td

[SOURCE: I

3.28
spectral w
specific w3

EXAMPLE

3.29
value
element of

[SOURCE: 1

3.30
value dom

ry: For imagery (3.19), resolution refers to radiometric, spectral, spatial ahd temporal resolutions.

SO/TS 19101-2:2008, 4.34]

A measuring system that is directly affected by a phenemenon, body, or substance carryi
be measured

SO/IEC Guide 99:2007, 3.8, modified — EXAMPEES and NOTE deleted.]
idth
velength interval within the electromagnetic spectrum

Band (3.2) 1 of Landsat TM lies between 0,45 pm and 0,52 um in the visible part of the spectr

a type domain (3.8)
SO/IEC 19501:2005,-0000_5]

ain

set of accepted values,(3.29)

EXAMPLE

blue, white),

The-range 3-28, all integers, any ASCII character, enumeration of all accepted values (gr

g a

een,

[SOURCE: I

SO0 19103:2015, 4.37]

4 Symbols and abbreviated terms

4.1 Abbreviated terms

IDL
OCL
UML

Interface Definition Language
Object Constraint Language

Unified Modelling Language

© ISO 2019 - All rights reserved
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5.1
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Conformance

Conformance requirements

Metadata shall be provided as specified in Clause 6 and Annex B of this document and ISO 19115-1:2014,
Clause 6 and Annex B.

User-defined metadata extensions to this document shall be defined and provided as specified in

ISO
Any

19115-1:2014, Annex C.

metadata rlmmlnc conformance with this document shall pass the rpnlnrnmnnfc described in

Anfi

5.2
Any
ISO

6

6.1

ISO
extq
the

6.2

The
are
in 4
thid

Metadata profiles
19115-1:2014, C.6.

Acquisition and processing metadata

Metadata for acquisition and processing requireniénts

bnds the metadata identified in ISO 19115-1 and identifies additional metadata required
acquisition and processing of geographic resources:

Acquisition and processing metadata packages and dependencies

[SO geographic information series of standards are defined using one or more UML pa
maintained in a single integrated UML model. This document utilizes and extends conce
everal of these other standards’packages. Figure 1 illustrates the UML packages

lex A of this document and the abstract test suite presented in 1SO 19115-1: 2014 Annex.

profile conforming to this document shall conform to the rules for creating a profile given in

19115-1 identifies the metadata required to describe.digital geographic resources. Thi§ document

fo describe

fkages and
bts defined
on which

document is dependent. Dependencies between packages not defined in this documg¢nt are not

displayed. Metadata for acquisition-and processing are defined and provided by one or mor¢ packages;

eac
are
Ext
infq

rmation.

h package provides a separate component of metadata information. There are four pagkages that
used to define and provide'the metadata that is defined in this document: Acquisition irjfformation,
bnded lineage informration, Extended spatial representation information, and Extended content

© IS0 2019 - All rights reserved
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Citation and responsible party information |

//” ﬂ (from ‘\\
- / ~
- ;150191151 ~o
_--" / Edition 1) So
’//’ / \\
" / oS
’,/’ / S
r Extent information | / - >
| // Metadata Information <, Spatial representation information |
/ |
(from 1SO 19115-1 Edition 1 )Af\ // ///70%”1 150 19115-1 Edition 1)
\ / ad 71 (from 150 19115-1 Edition 1)
|| // /// «normative» //
\ / Pid Geometry /
|‘ // e //
V. //7_r| ,
1 L2 =" (from ISO 19107:2003 \ 4 —l
Acquisition information | Spatial Schema) \\ // Data quality
\ /
\ //
< \ ~,
7 N N~ \ e == (from IS0 19157 Edition 1)
/ \ N ~~o \ -
éf \ \\ ~~ \ / -
\\ AS Extended Spatial representation information |
Common classes | \ \\
\\ N |
\ N I\ \\\\
\ N \ ~
(frgm r\\ \\ \\ \ Reference system information
Q 150 1915-1 \ S \
N Editignn) N M \
\ \\ Identification information | \\ |‘
AN
N Y | RN \
rom ISO 19115-1 Edition 1
N Y 7 (from 150 19115-1 Edition 1) SN % )
\\ \ / NN V
N \ / 150 19103 Edition 1 |
\\ \ //
N _->>
Extended lineage information | ————"" i i
8 | (from [SO 19103 Conceptual Content information
Schema language)
\ " (from IS0 19115-1 Edition 1
\“J Extended Content information - Imagery |
Lineage information | |
(from 1SO 19115-1 Edition(1)
Figure 1 — Metadata packages
6.3 Acquisition.and processing metadata class diagrams by package
6.3.1 Infroduction

Metadata are composed of one or more metadata packages containing one or more metadata classes
containing attributes. The relationships between metadata packages and between metadata classes
are specified by composition and aggregation relationship symbols. Class attributes and relationships
are referred to collectively as metadata elements. The diagrams in 6.3.2 through 6.3.5 provide “views”,
which are portions of the total abstract model for metadata. Each diagram defines a metadata UML
package of related classes, elements, data types, and code lists. Related external classes are shown
with attributes relevant for this document and the package where they are fully specified identified
by the package name proceeding a double colon (::). In some cases, this package may be from another
standard identified by a labelled boxed outline. Since the classes in ISO 19115-1 being extended
cannot be modified the class being modified is redefined in this document using a similar name. To
differentiate between ISO 19115-1 and entities of this document, this part uses different prefixes.
The prefixes used are MI (to denote an extended MD class), LE (LI extended) and CE (CI_Extended).

© ISO 2019 - All rights reserved
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The classes from ISO 19115-1, being extended, are contained in a box labelled as such. The metadata
are fully specified by the UML model diagrams and an associated data dictionary for each package in
Annex B. Abstract classes (which are classes that are defined for schematic organization purposes, i.e.
only their subclasses are implemented) are identified with their names in italic. Codelists and their
values provided in this document are normative. User extensions to codelists shall follow the rules as

des

cribed in ISO 19115-1:2014, Annex C.

NOTE In some cases, optional classes can have mandatory elements; those elements become
only if the optional element is used.

6.3

2 Arr_}niciﬁnn Information

mandatory

6.3

Thi
geo

an gggregate of the following entities:

Twrq

2.1 Acquisition overview

Kpatial data using imagery, sensors, and other acquisition methods. MI_Ac¢quisitionInfc

MI_Instrument, designations of the measuring instruments used to@cquire the data;
MI_Sensor, a specific type of MI_Instrument;

MI_Operation, designations of the overall data gathering program to which the data con
MI_Platform, designations of the platform from which:the data were taken;
MI_InstrumentEventList, which lists events affecting MI_Platform and MI_Instrument;
MI_InstrumentEvent which identifies events affécting MI_Platform and MI_Instrument;
MI_Revision which identifies the revision.history of events;

MI_Objective, the characteristics and geometry of the intended object to be observed;
MI_Requirement, the user requirements used to derive the acquisition plan;

MI_Plan, the acquisition planthat was implemented to acquire the data.

additional classes are tequired to provide information on the acquisition of the data. Th

MI_Event, describes a significant event that occurred during data acquisition. An eV
associated with‘an operation, objective, or platform pass, and

MI_Platform®Pass, identifies a particular pass made by the platform during data 3

acquisition of a particular objective.

Fi

5 package extends MD_Metadata in ISO 19115-1 and provides details specific to’the acquisition of

rmation is

fribute;

ese are:

ent can be

cquisition.

A platform pass is used to provide supporting identifying information for an event anpd for data

re-2' defines an overview of the metadata classes required to define the acquisition or‘ data. The

1

dt A £ rlata s H A PR - no
a d uu,uuucu_y IUIL LIS ulasl alllr 15 lJl UVIUCU IIT D.4. 1.
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MI_Platform

+ o o+ o+ o+ +

citation: CI_Citation [0..*]
identifier: MD_Identifier
description: CharacterString
sponsor: CI_Responsibility [0..%]
otherProperty: Record [0..1]

otherPropertyType: RecordType [0..1]

+platform 0.*

Metadata Information::MD_Metadata

MI_Metadata

Q

MI_Plan

+
+
+

type: MI_GeometryTypeCode [0..1]
status: MD_ProgressCode
citation: CI_Citation

+acquisitionPlan

0.*

0.*

MI_AcquisitionInformation

+instrument J/ 0.*

MI_Instrument

citation: CI_Cil
identifier: MD|
type: Charact
description: (]
otherPropert;
otherPropert;

+ o o+ o+ + o+

ation [0..¥]
| Identifier
rString
aracterString [0..1]
: Record [0..1]
Type: RecordType [0..1]

count (otherProp

constraints
rty) = count (otherPropertyType)},

- + scope: MD_Scope [0..1]

+environmentalConditions

MI_EnvironmentalRecord

+ o+ o+ o+ + o+

averageAirTemperature: Real [0..1]
maxRelativeHumidity: Real [0..1]
maxAltitude: Real [0..1]

meterologicalConditions: CharacterString [0..1]

solarAzimuth: Real [0..1]
solarElevation: Real [0..1]

+objective 0.*

MI_Objective

+hpsted|* 0"
+sensor
0.*
MI_S¢nsor

F—

identifier: MD_Identifier [1..¥]
priority: CharacterString [0..1]
type: MI_ObjectiveTypeCode [0..*]
function: CharacterString [0..*]
extent: EX Extent [0..%]

Figure 2 —Acquisition Overview

6.3.2.2 Acquisition Details

Figure 3 d¢fines, in additional detail, the metadata classes necessary to define the acquisition of d

The data d|ctionary for this diaggram is provided in B.2.1.

+operation 0:*

ML.Operation

+ AN AN+ +

desgription: CharacterString [0..1
citation: CI_Citation [0..1]
identifier: MD_Identifier [0..1]
status: MD_ProgressCode

type: MI_OperationTypeCode [0..1}
otherProperty: Record [0..1]
otherPropertyType: RecordType ||

1]

+acquisitionRequirement
0.*

MI_Requirement

+ o+ o+ o+ o+ o+ o+

citation: CI_Citation [0..1]
identifier: MD_Identifier
requestor: CI_Responsibility [1..*]
recipient: CI_Responsibility [1..*]
priority: MI_PriorityCode
requestedDate: MI_RequestedDate
expiryDate: DateTime

ata.

© ISO 2019 - All rights reserved
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. CodeList
MI_Requirement MI_RequestedDate «CodeList» MI E:ent’ryp:(:ode
o . - - MI_TriggerCode -
+ citation: CL Citation [0..1] + requestedDateOfCollection: DateTime + calibration
+ identifier: MD_Identifier + latestAcceptableDate: DateTime + automatic + prelaunch
+ requestor: CI_Responsibility [1..*] + manual . EalibrationCoeﬂicientU date
+ recipient: CI_Responsibility [1..¥] +  preProgrammed + manoeuvre ’
+ priority: MI_PriorityCode «CodeList»
+ requestedDate: MI_RequestedDate MI_GeometryTypeCode : severe "
+ expiryDate: DateTime T oot «CodeList» : ?arll;)uncemen
. lp MI_ContextCode 1
+satisfiedRequirement 0.. + linear + clean
+ areal + acquisition + switchOn
+ strip + pass +  switchOff
+ wayPoint + missingData
+satisifiedPlan 0.* K + notice
«codelist» + dataLoss
MI_OperationTypeCode
MI_Plan -op P «CodeList»
+ type: MLLGeometryTypeCode [0..1] N o ated bk btk «CodeList»
+ status: MD_ProgressCode . 51m;1hatt‘e + start MI.PriprityCode
+ citation: Cl_Citation synthetic + end —
+pl 0.1 + instantaneous \ }c:mca
plan .. «CodeList» + 1gh!,,. portance
MI_Objective Type Code * 1‘““}‘“ nimportance
+ lowlmportance
. + instantaneousCollection
+operation\l/0..* + persistentView MI_Event
+pargntOperation +  surve
1 MI_Operation Y + identifier: MD_Identifien
S iomi + trigger: MI_TriggerCode
+ description: CharacterString [0..1] > +significantEvent + con%fext: MI CogftextCode
+  citation: Cl Citation [0.1] 0.*|+ sequence: MisSequenceCode
+ identifier: MD_Identifier [0..1] + time: DateTimeé 0.*
+childOperation |+ status: MD_ProgressCode
0..% + type: MI_OperationTypeCode [0..1] +felatedEvent 0.*  +objectiveOccdrence
+ otherProperty: Record [0..1] >
+ otherPropertyType: RecordType [0..1]
- +relatedPass \|[/0..1
constraints
{count (otherProperty) = count (otherPropertyType)} MI PlatformPass
{root}
+ identifier: MD_Identifier
+ extent: EX Extent [0..1]
+platform MI_Platform
. +pass 0.*
MI_InstrumentationEventLIst 0.* — —
“ |+ citation: CI Citation [0:¥]
+ [citation: CI_Citation +history + identifier: MD_Identifier o
+ [description: CharacterString % + description: CharagterString +expectedOpjective N
+ [flocale: PT Locale [0..1] 0. + sponsor: CI_Responsibility [0..¥] 0.
+ [constraints: MD_Constraints [0..¥] + otherProperty: Record [0..1] P
0.* +history + otherPropértyType: RecordType [0..1] 0. MI_Objective
constraints o + identifier: MD_Identifier [}..¥]
+objective |, priority: CharacterString [0..1]
count (otherProperty) = count (otherPropertyType P Vi g ))-
{count ( perty) unt ( pertyType)} + type: MI_ObjectiveTypeCofle [0..*]
. . +mountedOn 0.1 + function: CharacterString [0..*]
0..x |, +instrumentationEvent " + extent: EX Extent [0..*]
MI_InstrumentationEvent
+ citati(_)n:.CI_Citation [0..*]. +revisionHistory MI_Revision
+| description: CharacterString
+| extent: EX Extent [0..%] e description: CharacterString
+| type: MI_EventTypeCode " |+ responsibleParty: CI_Responsibility [1..*]
+ datelnfo: CI_Date [1..*]
0 L +instrument
MI_Sensor ~ MI_Instrument
+ citation: CI_Citation [0..¥] N
+ identifier: MD_Identifier 0..
+sensor 0.% + type: CharacterString R
+ description: CharacterString [0..1] +sensingnstrument
+hosted + otherProperty: Record [0..1]
+ otherPropertyType: RecordType [0..1]
0.* - 0.* +relptedInstrument
constraints
{count (otherProperty) = count (otherPropertyType)}

Figure 3 — Acquisition Details

© IS0 2019 - All rights reserved 9
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6.3.3 Extended Lineage information

This package extends Lineage information (LI_Lineage) defined in ISO 19115-1; it supports the
provision of additional information about the sources and production processes used in producing
geospatial data.

— LE_ProcessStep is a specified subclass of LI_ProcessStep and contains additional information on
the history of the algorithms used and processing performed to produce the data. LE_ProcessStep
aggregates the following entities:

— LE_Processing, describes the procedure (such as software used, parameters, and processing
documentation] by which the algorithm is applied to generate the data from the source data.
LH_Processing aggregates LE_Algorithm, which describes the methodology used to derive[the
dafta from the source data and LE_ProcessingParameter which provides informatiomabout]the
parameters affecting the processing;

o
-

— LH_ProcessStepReport identifies external information describing the processingof the dat
— LE_Souirce, is a specified subclass of LI_Source and describes the output of a process step.

Figure 4 defines the extensions required to specify additional lineage infepmation. The additi¢nal
elements provide information about the processing of the raw data that was performed to produce|the
data in the|data set. The data dictionary for this diagram is given in B.2:2.
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From ISO 19115-1:2014

Lineage information::LI_Lineage

+ statement: CharacterString [0..1] +sourge Lineage information::LI_Source
+ scope: MD_Scope [0..1] <
+ additionalDocumentation: CI_Citation [0..*] 0.*|+  description: CharacterString [0..1]
+ sourceSpatialResolution: MD_Resolution [0..1]
+ sourceReferenceSystem: MD_ReferenceSystem [0..1]
+ sourceCitation: CI_Citation [0..1]
+ sourceMetadata: CI_Citation [0..*]
+processStep 0 0.*|+ scope: MD_Scope [0..1]
constraints
Lineage information:: +sourceStep +source {"description" is mandatory if "scope” is not documented}
LI_ProcessStep {"scope" is mandatory if "description” is not documented}
: ok N . X
deseripth fraracterStr ' =

+ o+ o+ o+ o+

reference: CI_Citation [0..¥]
scope: MD_Scope [0..1]

e
rationale: CharacterString [0..1]

stepDateTime: TM_Primitive [0..1]
processor: CI_Responsibility [0..*]

[

LE_Source

+output
LE_ProcessStep
0.*

+ processedLevel: MD_Identifier [0..1]

+ resolution: LE_NominalResolution [0..1]

{If LE_Source.resolution.scanningResolution is specified, then LE_Sourcé.s¢aleDenominator (inherited from LI_Source) i

constraints

k required.}

LE_ProcessParameter

rt
repo LE_ProcessStepReport + name: MemberName
0. h cerStr + direction: LE_ParameterDirection
i i © |+ name: Lharacterstring + description: CharacterStrin,
+professinglnformation 0.1 + description: CharactéxStrilig [0..1] . option}’:ﬂity‘ boolean 8
+ fileType: CharacterString [0..1] + repeatability: boolean
LE_Processing + valueType: RecordType [0..1]
. e . lue: Record [0..*]

+ identifier: MD_Identifier +parameter T

+ softwareReference: CI_Citation [0..*] > P + _resource: LE Source [0.]

+ procedureDescription: CharacterString [0..1] " constraints

+ documentation: CI_Citation [0..*] 0. {count (value + resource) > 0}

+ runTimeParameters: CharacterString [0..1]

+ otherProperty: Record [0..1] loori

thi
+ otherPropertyType: RecordType [0..1] > algorithm,
0.% LE_Algorithm «enumeration»
+ citation: CI_Citation LE ParameterDirection
+ description: CharacterString in
«Union} out
LE_NominalReésolition in/out
+ scanningResolution: Distance
+ groundResolution: Distance
Figure 4 — Lineage extensions

6.3/4 Extended spatial representation information — Geolocation information

The

spatial representation package contains information concerning the mechanisms used t

D represent

spa

tatiformation Thisextension supports the addition of etadata about tie grourd ot

used to geo-locate data and consists of the following entities:

trol points

MI_Georectified is an extension of MD_Georectified that contains check point information to further
specify georectification details of the data. MI_Georectified aggregates MI_GCP;

MI_Georeferenceable is an extension of MD_Georeferenceable that includes additional information
that can be used to geo-locate data. MI_Georeferenceable aggregates MI_GeolocationInformation
which can be specified as a MI_GCPCollection.

Figure 5 defines the extensions required to provide metadata about the ground control used for geo-
locating data. The data dictionary for this diagram is given in B.2.3.

© IS0 2019 - All rights reserved
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Spatial representation information::
MD_GridSpatialRepresentation

From ISO 19115-1:2014

+ o+ o+ o+

numberOfDimensions: Integer
axisDimensionProperties: MD_Dimension [0..*]
cellGeometry: MD_CellGeometryCode
transformationParameterAvailability: Boolean

i

Spatial representation information::MD_Georectified

+ o+ + + o+ o+ o+

checkPointAvailability: Boolean

ch
co
ce
po|
trg
trg

i

Spatial representation information::
MD_Georeferenceable

FCRPOttDesSTription Characterstring o=t

FnerPoints: GM_Point [2..4]

htrePoint: GM_Point [0..1]

ntInPixel: MD_PixelOrientationCode
nsformationDimensionDescription: CharacterString [0..1]
nsformationDimensionMapping: CharacterString [0..2]

/A

+ o+ o+ o+ o+

controlPointAvailability: Boolean
orientationParameterAvailability: Boolean
orientationParameterDescription: CharacterString [0..1]
georeferencedParameters: Record

parameterCitation: CI_Citation [0..*]

A

6.3.4.1

(

Figure 6 d
quality cla

12

MI_Georectified

+checkPoint \|/0..*

MI_GCP

+ geographicCoordinates: DirectPosition

1"*
+gcp

MI_Georeferenceable

+geolocationInformation\|[/ 1..*

MI GeolocationInformation

from ISO 19130:2010

MI_GCPCollection

+ collectionldentification: Integer
+ colléctipriName: CharacterString
+ cdoorgdinateReferenceSystem: MD_ReferenceSystem

Sensor Data::
SD_SensorModel

Figure 5 — Spatial representation information

iround centrol point quality

bfirfes' the extensions required to describe the quality of ground control points using ¢

bses from ISO 19157. The data dictionary for this diagram is given in B.2.4.

lata
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From ISO 19157:2013 Data quality::
DQ_DataQuality
+ scope: MD_Scope +qualityInfo
0..*

+derivedElement 0..*

+report \|/ 1..*
L Data quality::DQ_Element

+ standaloneQualityReportDetails: CharacterString [0..1] \
MI GeolocationInformation
+accuracyReport 0.%
MI_GCPCollection
+gcp + collectionldentification: Integer
<> + collectionName: CharacterString
MI_GCP L. +{_ ¢pordinateReferenceSystem: MD_ReferenceSystem

+ geographicCoordinates: DirectPosition

Figure 6 — Quality of.ground control points

6.3/5 Extended Content information — Imagery

The package Content information is defited in ISO 19115-1 and describes the content of a coyerage data
set.|This document extends:

— |MI_Band is an extension oftMD_Band defining additional attributes for specifying prpperties of
individual wavelength bands in an imagery and gridded data set;

— |MI_ImageDescriptiomy is an extension of MD_ImageDescription used to aggrpgate MI_
RangeElementDegscription;

— |MI_CoverageBescription is an extension of MD_CoverageDescription used to aggregate MI_
RangeElementDescription;

— |MI_RangeElementDescription provides identification of the range elements used in p coverage
data'set.

Figlre/7 defines the extensions required to further describe the content of coveraged The data
dictionary for this diagram is given in B.2.4.
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From ISO 19115-1:2014

14

Figure 7 — Content information

«Abstract»
Content information::
Content information:: MD_ContentInformation
MD_RangeDimension +attribute Content information::MD_Attribute Group
+ sequenceldentifier: MemberName [0..1] G + contentType: MD_CoverageContentTypeCode [1..¥]
+ description: CharacterString [0..1]
+ name: MD_Identifier [0..*] 0.
? +attributeGroup 9
Content information:: Content information::
MD_SampleDimension MD_CoverageDescription
+ ValderRea-{0-1} attributeDeseription—Record
+ inValue: Real [0..1] + processingLevelCode: MD_Identifier [0..1]
+ hnits: UnitOfMeasure [0..1] A
+ §caleFactor: Real [0..1]
+ fpffset: Real [0..1]
+ IneanValue: Real [0..1]
+ fumberOfValues: Integer [0..1] Content information::MD_ImageDescription
+ $tandardDeviation: Real [0..1] - . X
+  btherPropertyType: RecordType [0..1] + ?llum¥nat¥0nElelvatmnAngle: Real [0..1]
+ therProperty: Record [0..1] + 11lum.matlonézllmuthAngle: Beal [0..‘1]‘
+ bitsPerValue: Integer [0..1] + ¥mag1ngC0fld1t10n: MD_ImaglngondltlonCode [0..1]
+ imageQualityCode: MD_Identifier [0..1]
l} + cloudCoverPercentage: Real [0..1]
+ compressionGenerationQuantity: Integer [0..1]
Content information:MD_Band + triangulationIndicator: Boolean [0..1]
+ radiometricCalibrationDataAvailability: Boolean [0,.1}
+ boundMax: Real [0..1] + cameraCalibrationInformationAvailability: Boglean'{0..1]
+ boundMin: Real [0..1] + filmDistortionInformationAvailability: Boolean{0..1]
+ boundUnits: UomLength [0..1] + lensDistortionInformationAvailability: Bodlean [0..1]
+ peakResponse: Real [0..1] A
+ toneGradation: Integer [0..1]
JAN
MI_Band MI_ImageDescription MI_CoverageDescription
+ bandBounddryDefinition: MI_BandDefinition [0..1]
+ nominalSpafialResolution: Real [0..1]
+ transferFungtionType: MI_TransferFunctionTypeCode [0..1]
+ transmittedPolarisation: MI_PolarisationOrientationCode [0..1] +rangeElementDescription | 0.-*
+ detectedPolprisation: MI_PolarisationOrientationCode [0..1]
MI_RangeElementDescription
+rangeElementDescription
+ name: CharacterString
«CodeLisft» «CodeList» 0.*| + definition: CharacterString
MI_BandDefinition MI_PolarisationOrientationCode + rangeElement: Record [1..¥]
+ horizontal «CodeList»
+ 3db . . MI_TransferFunctionTypeCode
+ halfMaxithum + vertical
+ fiftyPercdnt + leftCircular + linear
+ oneOverH + rightCircular + logarithmic
+ equivalenfWidth + theta + exponential
+ phi
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Annex A
(normative)

Conformance

A.1
The
by 1
ISO

defi
mef

A.2

A2
a)

b)

d)
Thd

A2

lhfrndurti on

TITCT O CTTIOUTE

abstract test suite in this document includes the abstract test suite specified in ISO19[115-1:2014
eference. Metadata in compliance with this document shall meet the conformance requirements of
19115-1:2014 and shall be provided as specified in Clause 6 and Annex B of this docuinent. User-

ned metadata shall be defined and provided as specified in ISO 19115-1:2014, Annex C. Us
adata shall satisfy the requirements of C.3.

Metadata test suite

.1 Test case identifier: completeness test

Test purpose: to determine conformance by the inclusion of all metadata sections
entities, and metadata elements that are specified with'an obligation of “mandatory” or
under the conditions specified.

NOTE Many elements designated as mandatory-are contained within optional entities. The
become mandatory only when their containing entity is used.

Test method: a comparison between this document and a subject metadata set to be test
performed to determine if all metadata-defined as mandatory in Annex B are present. A g
test shall also be performed to detetmine if all metadata elements defined as conditional
are present if the conditions set oyt in this document apply.

Reference: Clause 6 and Annex B and ISO 19115-1:2014, Clause 6 and Annex B.

Test type: basic.

following test casés apply at all levels of obligation — mandatory, conditional, and option|

.2 Test caseidentifier: maximum occurrence test

Test purpose: to ensure each metadata element occurs no more than the number of timsg
in thissdocument.

b)

Test method: examine a subject metadata set for the number of occurrences of eack

er-defined

metadata
mandatory

se elements

ed shall be
omparison
in Annex B

s specified

| metadata

)
d)

A2
a)

b)

section, metadata entity, and metadata element provided. 1 he number oI occurrences 1o

- each shall

be compared with its “maximum occurrence” attribute specified in Clause 6 and Annex B.

Reference: Clause 6 and Annex B.

Test type: basic.

.3 Test case identifier: data type test

Test purpose: to determine if each metadata element within a subject metadata set uses the

specified data type.

Test method: the value of each provided metadata element is tested to ensure its data ty
to the data type specified.

© IS0 2019 - All rights reserved
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‘)
d)

Reference: Clause 6 and Annex B.

Test type: basic.

A.2.4 Test case identifier: domain test

a)

b)

‘)
d)

A.2.5 Test case identifier: schema test

a)
b)

‘)
d)

A.3 User-defined extension metadata test suite

A.3.1 Test case identifier: exclusiveness test

a)

b)

‘)
d)

A.3.2 Test case identifier: definition test

a)

b)

‘)
d)

Test purpose: to determine if each provided metadata element within a subject metadata set falls
within the specified domain.

Test method: the values of each metadata element are tested to ensure they fall within the
specified domain.

Referepce: Clause 6 and Annex B.

Test type: basic.

Test pyirpose: to determine if a subject metadata set follows the schema specified in this documfent.

Test method: test each metadata element and ensure it is contained within the specified
metadpta entity.

Referepce: Clause 6 and Annex B.

Test type: basic.

Test purpose: to verify that each user-defined metadata package, metadata class, and metadata
element is unique and not already defineddn this or any other document.

Test nmethod: each user-defined metadata entity and metadata element is tested to ensure |t is
uniqug and not previously used.

Referepce: Clause 6 and Annex B and ISO 19115-1:2014, Clause 6 and Annex B.

Test type: basic.

Test purpose: €0) verify that user-defined metadata entities and metadata elements have Heen
definefl as specified in ISO 19115-1.

Test method: each user-defined metadata entity and metadata element is tested to ensure thaF all
attributes tave been defined:

Reference: ISO 19115-1:2014, Annex C.

Test type: basic.

A.3.3 Test case identifier: standard metadata test

a)

b)

16

Test purpose: to verify that user-defined metadata within a subject metadata set fulfils the same
requirements as ISO 19115-1 standard metadata.

Test method: all user-defined metadata in a subject metadata set is tested in accordance with
[SO 19115-1:2014, C.2.
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c) Reference: 1SO 19115-1:2014, C.2.
d) Testtype: basic.
A.4 Metadata profiles

A.4.1 Test case identifier: metadata profiles

a) Test purpose: to verify that a profile follows the rules specified in ISO 19115-1:2014, C.5 and C.6.

b) [Testmethod: apply tests defied N 1SO 19115-17201%, C6.
c) |Reference: ISO 19115-1:2014, C.6.

d) |Test type: basic.
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Annex B
(normative)

Acquisition and processing metadata data dictionary

B.1 Dat

dictionarv overviews
SRS O eI EeW

B.1.1 Int

This data ¢
is specifie
dictionary
lineage inf
in Clause 6
equates to
the data di

=3

roduction

lictionary describes the characteristics of the metadata defined in Clause 6., The’diction
l in a hierarchy to establish relationships and an organization for the imfermation.
is categorised into sections by UML model package diagram: acquisition informat
brmation, spatial representation information, and content information."Each model diag
has a set of tables within the data dictionary. Each UML model class.along with its sub-c
a table in this data dictionary. Rows with bold type define UML classes. The elements wi
Ctionary are defined by six attributes (those attributes are defined in B.1.2 to B.1.7).

e/role name

B.1.2 NT
Alabel assifgned to a metadata class or to a metadata element. Metadata class names start with an up
Spaces do not appear in a metadata class name. Instead, multiple words are concatenalted,

case letter
with each
unique wi
are unique
Metadata ¢
class and

identify m
from othen
document.

B.1.3 De

The metad
B.1.4 Ob

B.1.4.1 G

This is a
documente

ew subword starting with a capital letter (example: XnnnYmmm). Metadata class names

ary
The
ion,
fam
[ass
hin

per-

are
mes

ﬂlhin the entire data dictionary of ISO 19115-1vand this document. Metadata element na

within a metadata class, not the entire dat& dictionary of ISO 19115-1 and this docu

nt.

lement names are made unique, within-an application, by the combination of the metadata
metadata element names (example; MD_Metadata.characterSet). Role names are used to
ptadata abstract model associations and are preceded by “Role name”: to distinguish them

metadata elements. Names and fole names may be in a language other than that used in
finition

hta class/element deseription.

ligation/condition

eneral

desCriptor indicating whether a metadata entity or metadata element shall always

this

be

d-m the metadata or sometimes be documented, i.e. contains value(s). This descriptor may

have values: M (mandatory]) or O (optional].

B.1.4.2 Mandatory (M):

The metadata class or metadata element shall be documented.

B.1.4.3 Optional (0):

The metadata class or the metadata element may be documented or may not be documented. Optional
metadata classes and optional metadata elements 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 producers world-wide.) If an optional class is not
used, the elements contained within that class (including mandatory elements) will also not be used.
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Optional classes may have mandatory elements; those elements only become mandatory if the optional

clas

B.1

s is used.

.5 Maximum occurrence

Specifies the maximum number of instances the metadata class or the metadata element may have.
Single occurrences are shown by “1”; repeating occurrences are represented by “N”. Fixed number
occurrences other than one are allowed, and will be represented by the corresponding number (i.e. “2”,

u3n

B.1,

.. etc).

6 Datatuna
1At

Spe
stri
ster]

NOT

B.1
For

For
ind

B.2

B.2

Ty pe

ng, DateTime, and Boolean. The data type attribute is also used to define metada
eotypes, and metadata associations.

E Data types are defined in ISO 19103:2015, 6.5.2.

.7 Domain
a class, the domain indicates the line numbers covered by that class.

a metadata element, the domain specifies the values allowed or the use of free text.
cates that no restrictions are placed on the content of thefield.

Acquisitioning and processing metadata package data dictionaries

.1 Acquisition information

cifies a set of distinct values for representing the metadata elements; for example, integer, real,

[a entities,

‘Free text”
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B.2.2 Lineage extensions
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B.2.3 Extended spatial representation information
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