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Preface

This Specification was produced as part of the @GE&2nsor Web Enablement (SWE)
activity.

Suggested additions, changes, and comments on this report are welcome and encouraged.
Such suggestions may be submittedd§yC portal message, email message, or by
making suggested changes in an edited copy of this document.

The changes made in this document version, relative to the previous version, are tracked
by Microsoft Word, and can be viewed if desired. If you chooseibmit suggested

changes by editing this document, please first accept all the current changes, and then
make your suggested changes with change tracking on.

Submitting organizations

The following organizations submitted this document to the Open G&gpahnsortium
Inc.

Commonwealth Scientific and Industrial Research Organisation (Australia) (CSIRO).

Geoscience Australia.
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v. Changes to the OpenGI§ Specification

The OpenGI8 Standard requires changes to accommodate the technical contents of this
document. The followings a list of the required changes:

a) Observations and Measurements to be added to the OGC Abstract Specification
as a new topic.

b) O&M describes a properyalue provider model, linked to the ISO 19109 GFM,
under whichfeaturesare the generic carriers ofgmerties. However, ISO 19123
provides a model for describing properties that vary with syppatigporal
location. For consistency between the GFM and the Coverage model, it appears
t hat every coverage must be relhatt ed t o on
may logically carry the property whose variation is described. This may be trivial
ife.g. the fAmedi umo wh o serteneoktheeavdragenat c hes t
(e.g. atmosphere, ocean, eaitl@nd may merely be described in the coverage
A me t a dBattit & aonetheless requiréol add a notion of "the featucarrying
the coverage" to ISO 19123 in order to make it consistenttigtiFM,or else
to explicitly introduce the possibility afoveragetyped featurgroperties to 1ISO
19109 to acknowledge thisiportant viewpoint

c) Introduce new stereotype <<estimatedProperty>> to the UML profile, to be used
on attributes and associatiooles b mark those properties whose value is

viii Copyright © 200pen Geospatial Consortium, Inc. All Rights Resen
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amenable to determination by application of an observation procedure and is there

for an estimate, in contrast to those properties whose value is assigned by an

authority and therefore exact. This may flow throughriplementation to a

mechani sm to resolve the n-Ghingae(i.e.ati ono t h
propertymetadata syntax).

Alternatively, a stereotype (e.g. <<assertedProperty>>) could be introduced to
mark those properties whose values are assignpesdme authority, and hence
whose values are not amenable to observation and have no error associated.

Vi. Future work

Some unresolved issues are indicated in the text formatted as follows:

\ Issue: Discussion text

Copyright ©20070pen Geospatial Consortium, Inc. All Rights Reserved. iX
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Foreword

Attention is drawn to the possily that some of the elements of this document may be
the subject of patent rights. Open Geospatial Consortium Inc. shall not be held
responsible for identifying any or all such patent rights. However, to date, no such rights
have been claimed or identifie

Observations and Measurementmsists of the following parts:
- Part 1- Observation schema (OGC-022) (this document)
- Part 2 - Sampling features (OGC @J02)

Part 1 replaces the OGC Recommendation Pap8B0&tObservations and
Measurementslauses 46, 8 and Annexes. The changes that have been made relative to
the previous version are documented in the O&M RFC Comments and Responses
document OGC 0D44rl.

A set of XML schemas implementing the model as a GML Application Schema is
provided inANNEX D.

Clauses 6 and Annex A arearmative. The other sections are informative.

X Copyright © 200pen Geospatial Consortium, Inc. All Rights Resen
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Introduction

OGG3 Sensor Web Enablement (SWE) activity, which is being executed through the
OGC Web Services (OWS) initiatives (under the Interoperability Program) and the SWE
Working Group (under the Speaétion Program), is establishing the interfaces and
protocols that will enable @ensor Webthrough which applications and services will

be able to access sensors of all types over the Web. These initiatives have defined,
prototyped and tested severahgmnents needed for a Sensor Web, namely:

1. Sensor Model Language (SensorML)
2. Transducer Markup Language (TML)
3. Observations & Measurements (O&M)
4. Sensor Observation Service (SOS)

5. Sensor Planning Service (SPS)

6. Sensor Alert Service (SAS)

This document spétes the core Observations and Measurements model. A Sampling
Features model is described in the document named Observations and Measurements
Part 2. This refactors elements originally all described as part of the Observations and
Measurements best tece paper. The other components are specified under separate
cover.

Herein we describe a framework and encoding for measurements and observations. This
is required specifically for the Sensor Observation Service and related components of an
OGC Sensor We Enablement capability, and also for general support for OGC

compliant systems dealing in technical measurements in science and engineering.

The aim is to define a number of terms used for measurements, and the relationships
between them. This proposiiscussesbservation, measurement, result, procedure,
feature of interest, observed property, property type, coveragand related terms,
presented using UML class diagrams and in equivalent GML conformant XML
serialisations. The scope covers observatmsmeasurements whose results may be
guantities, categories, temporal and geometry values, coverages, and composites and
arrays of any of these.

This work was supported by OGC through OWS Interoperability Projects, by the Water
Resources Observation tMerk activity based at CSIRO Australia, and by Geoscience
Australia.

Copyright ©20070pen Geospatial Consortium, Inc. All Rights Reserved. Xi
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OGC Abstract Specificationd Observations and Measurement$ Part
1 - Observation schema

1 Scope

We describe a conceptual model and encoding for observations and measurements. This
is formalized as an Application Schema, but is applicable across a wide variety of
application domains.

An Observation is an action with a result which has a value describing some
phenomenon. The observation is modelled as a Feature within the contexGehtral
Feature Model [ISO 19101, ISO 19109]. An observation feature binds a result to a feature
of interest, upon which the observation was made. The observed property is a property of
the feature of interest. An observation uses a procedure to deté¢heiveelue of the

result, which may involve a sensor or observer, analytical procedure, simulation or other
numerical process. The observation pattern and feature is primarily useful for capturing
metadata associated with the estimation of feature prepgwhich is important

particularly when error in this estimate is of interest.

An observation results in an estimate of the value of a property of the feature of interest.
Observation values may have many datatypes, including primitive types like gadegor
measure, but also more complex types such as time, location and geometry. Complex
results are obtained when the observed property requires multiple components for its
encoding. Furthermore, if the property varies on the feature of interest, thesuhes a
coverage, whose domain is the feature. In a physical realisation, the result will typically
be sampled on the domain, and hence represented as a discrete coverage.
Additional components that are used, but not described, in this report include:

1 Sensor Model Language (SensorML) & Sensor Instance/Sensor Type registries,

1 Reference System definitions (CRS, frames, units of measure, dictionaries &
category lists),

1 Semantic definition of phenomena, and
1 Geometry and temporal objects

i Datatypes providd by various standards.

Copyright ©20070pen Geospatial Consortium, Inc. All Rights Reserved. 1
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2 Conformance

2.1 Overview

Clause6 andANNEX C of this Specification use the Unified Modeling Language (UML)
to present conceptual schemas for describing Observations. Thesasaefine
conceptual classes that (i) may be considered to comprise edormssn application
schema, or (ii) may be used in application schemas, profiles and implementation
specifications. The document concerns ONLY externally visible interfaces ares pla
restriction on the underlying implementations other than what is needed to satisfy the
interface specifications in the actual situation.

ANNEX D of this Specification specifies XML Schema components, in the form of GML
Application Schemas that implement the conceptual model in accordance with ISO DIS
19136.

This clause defines a set of conformance classes that will support applications whose
requirements range from the minimum necessary to define data structuresjefctl
implementation.

This flexibility is controlled by a set of UML types that can be implemented in a variety

of manner s. Common names for fAmetaphorically
entities are acceptable. The UML model in this Specifioatiefines conceptual classes,

various software systems define implementation classes or data structures, and the XML

following the encoding standard (ISO 19136) defines entity tags. All of these reference

the same information content. There is no diffigirt allowing the use of the same name

to represent the same information content even though at a deeper level there are

significant technical differences in the digital entities being implemented. This allows

types defined in the UML model to be used dikgin application schemas.

2.2 Conformance classes related to Application Schemas including Observations and
Measurements

The conformance rules for Application Schemas in general are described in ISO 19109.
Application Schemas also claiming conformance i® 8pecification shall also conform

to the rules specified in Clausésnd pass all relevant test cases of the Abstract Test

Suite iINANNEX A. Depending on the characteristics of an Applicatiore8ah NN
conformance classes are distinguished. Table 1 lists these classes and the corresponding
Subclause of the AbstractTest Suite.

Table 18 Conformance classes related to Application Schemas including
Observations and Measurements

Conformance class Subclause of the Abstract Test Suite
Generic observation interface All
Specialized observation interface Al2
Generic observation interchange A21
Specialized observation interchange A22

2 Copyright ©20070pen Geospatial Consortium, Inc. All Rights Resen
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TBC

3 Normative references

The following normative document®ntain provisions which, through reference in this
text, constitute provisions of this document. For dated references, subsequent
amendments to, or revisions of, any of these publications do not apply. For undated
references, the latest edition of themative document referred to applies.

IETF RFC2396,Uniform Resource Identifisr(URI): Generic Syntax. (August 1998)

ISO 10001994,SI units and recommendations for the use of their multiples and of
certain other units.

ISO 86012004,Data elements and interchange formatdnformation interchange
Representation of dates and times

ISO/IEC 114041996, Information technology Programming languages, their
environments and systemfsware interface$ Languageindependent datatypes

ISO 191012003,Geographic InformationReferenceModel

ISO/TS 19102006,Geographidnformationd Conceptual schema language
ISO 191072003,Geographicinformationd Spatial schema

ISO 19108002,Geographidnformationd Temporalschema

ISO 191092006,Geographidnformationd Rules for applicabn schemas

ISO 191102006 ,Geographic Informatioin Feature cataloguing methodology
ISO 191152003,Geographidnformationd Metadata

ISO 19118005,Geographidnformationd Encoding

ISO 191232005,Geographidnformationd Coverages

ISO DIS 19138006 Geographidnformationd Geography Markup Language

ISO/FDTS 19132006,Geographidnformationd Metadatad XML schema
implementation

ISO/IEC 197573:2006 Information tetinology-- Document Schema Definition
Language (DSDL)- Part 3: Rulebased validation- Schematron

OpenGI$ Discussion PapeBML Encoding of Discrete Coveraggsterleaved pattern),
OGC document 3&88.

Copyright ©20070pen Geospatial Consortium, Inc. All Rights Reserved. 3
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OpenGI$ Engineering Spéfication Observations and MeasurementBart 2:
Sampling Features, OGC document@2.

OpenGI$ Engineering SpecificatioBensor Model Language, OGC documenfO0X.

OpenGI$ Engineering SpecificatioBensor Observation Servid®®GC document 06
009.

OpenGI$ Engineering Specificatiofransducer Markup Language, OGC document 06
010.

OpenGI$ Interoperability Program Repd®WE Common, OGC document@ii3.

UCUM, Unified Code for Units of Mesure, Schadow, G. and McDonald, C. J. (eds.),
<http://aurora.rg.iupui.edu/UCUM>

W3C XLink, XML Linking Language (XLink) Version 1.0. W3C Recommendation (27
June 2001)

W3C XML, Extensible Markup Langge (XML) 1.0 (Second Edition), W3C
Recommendation (6 October 2000)

W3C XML Namespacedyamespaces in XML. W3C Recommendation (14 January 1999)

W3C XML SchemaPart 1, XML Schema Part 1: Structures. W3C Recemaation (2
May 2001)

W3C XML SchemaPart 2, XML Schema Part 2: Datatypes/3C Recommendation (2
May 2001)

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

4.1
analyte
species whose concentration is subjedliservation. Specialization of observable

property -type.

4.2
application schema
conceptuakcheméor data required by one or more applicasion

[ISO 19101]

4.3
codespace
rule or authority for a code, name, term or category label

4 Copyright ©20070pen Geospatial Consortium, Inc. All Rights Resen
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Example: Codespaces may include dictionaries, authorities, codelists, patterns, etc.

4.4
coordinate reference system
coordinate systemthat is related to the real world by a dati80 19113

4.5

coverage

featurethat acts as a functido return values from its rander any direct positionvithin
its spatiotemporal domain

[ISO 19123

4.6
data type
specification of a value domawith operations allowed on values in this domain

[ISO/TS 19103

Example: Integer, Real, Boolean, String, Date (conversiba data into a series of codes).

NOTE: Data types include primitive predefined types and-definable types. All istances of a data
types lack identity.

4.7

determinand

parameteor a characteristic of a phenomenon subjecbervation. Synonym for
observableropertyType.

4.8
feature
abstraction ofe@al world phenomena

[ISO 19101]

NOTE: A featuremay occur as a typar an instance. Feature type or feature instance should be used
when only one is meant.

4.9
GML application schema
application shemaimplemented according to ISO 19136

4.10
measure(noun)
value described using a numeric amount with a scale or using a scalar reference system

[ISO/TS 19103

NOTE: When used as a noun, measigra synonym for physical quantity

Copyright ©20070pen Geospatial Consortium, Inc. All Rights Reserved. 5
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411
measurement (noun)
an observation whose result is a measure

4.12

measurand

physical parametear a characteristic of a phenenon subject to measurement,

whose value is described using a Measure (ISO 19103). Specialization of observable

property -type.

4.13

namespace<XML >

collection of names, identified by a URdference, which aresaed in XMLdocuments as
element names and attribute names [W3C XML Namespaces]

4.14

observation(noun)

an act of observing a property or phenomenon, with the goal of producing an estimate of
the value of the property. A specidd event whose result is a data value.

4.15

phenomenon

concept that is a characteristic of one or more feature types, the value for which may be
estimated by application of some procedure in an observation. Synonym for property
type in ths specification.

4.16
procedure
method, algorithm or instrumendr system of these

4.17

property <General Feature Model>

characteristic of a feature type, including attribute, association role, defined behaviour,
feature association, specializatiand generalization relationship, constraints

[ISO 19109

4.18
property <GML>
achild elementof a GML object

NOTE: It corresponds to featuedtribute and feature assocatirole in ISO 19109If a GML property
of a featurehas an xlinkhref attribute that references a feature, pih@pertyrepresents a feature
association role.

6 Copyright ©20070pen Geospatial Consortium, Inc. All Rights Resen
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4.19

property -type

concept that is a characteristic of one or more feature types, the value for which may be
estimated by application of some procedure in an observation. Synonym for phenomenon
in this specification.

4.20
result
an estimate ofe value of some property generated by a known procedure

4.21

scale

a particular way of assigning numbers or symbols to measure something is called a scale
of measuremen§AR1995.

4.22

semantictype

categoryof objects that share some common characteristics and are thus given an
identifying typename in a particular domagf discourse

4.23
UML application schema
application schemaritten in UML according to 1ISO 19109

4.24
Uniform Resource ldentifier (URI)
unique identifier for a resource, structured in conformamite IETF RFC2396

NOTE: The general syntax is <scheme>::<schapecificpart>. The hierarchical syntax with a
namespace <scheme>://<authority><path>?<querysee [RF2396].

4.25

value

member othe valuespace of a datatype. A value may use one of a variety of scales
including nominal, ordinal, ratio and interval, spatial and temporal. Primitive datatypes
may be combined to form aggregate datatypes with aggregate values, including vectors,
tensos and imaged$011404.

5 Conventions

5.1 Symbols (and abbreviated terms)

GFM General Feature Model

GML Geography Markup Language

ISO International Organization for Standardization
O&M Observations and Measurements

Copyright ©20070pen Geospatial Consortium, Inc. All Rights Reserved. 7
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OGC Open Geospal Consortium
ows OGC Web Services

SensorML  Sensor Model Language

SAS Sensor Alert Service

SOS Sensor Observation Service
SPS Sensor Planning Service
SWE Sensor Web Enablement
TML Transducer Markup Language
UML Unified Modeling Language
WXS W3C XML Schema Definition Language
XML Extensible Markup Language
1D One Dimensional

2D Two Dimensional

3D Three Dimensional

5.2 UML notation

Most diagrams that appear in this specification are presented using the Unified Modeling
Language (UML) static structure digam, as described in Subclause 5.2 of the OGC
Web Services Common Implementation Specificat@G 04016r2]

Many of the models refer to classes from various models in the 1ISO 19100 series of
international standards. In this document these componawtsieen imported from the
ISO Harmonized Model as of 200&-14.

The UML is conformant with the profile described in ISO 19103 and ISO 19136 (GML)
Annex E. Use of this restricted idiom supports direct transformation into a GML
Application Schema.

Theppse explanation of the model uses the ter
attributes and association roles. This is consistent with the General Feature Model
described in I'SO 19109. I n the context of pr

literal (for attributes whose type is simple), or to an instance of the class providing the
type of the attribute or target of the association. Within the explanation, the property
names (propertyypes) are sometimes used as natural language words whergstkis a

in constructing a readable text.
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5.3 Document terms and definitions

This document uses the specification terms defined in Subclause G6f(4016r2]

Copyright ©20070pen Geospatial Consortium, Inc. All Rights Reserved. 9
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6 A model for Observations and Measurements

6.1 Introduction

In this Clause, we describe a model fbservations and associated components. The
analysis is presented using UML static structure diagrams.

An observations an act associated with a discrete time instant or period through which a
number, term or other symbol is assigned to a phenom&@w199§. The

phenomenon is propertyof an identifiable object, which is tHeature of interesbf the
observation. The observation usgsacedure which is often an instrument or sensor
[NRC1993 but may be a process chain, human observer, an algorithm, a computation or
simulator. The key idea is that the observatesultis an estimate of the value of some
property of the feature of interest, and the other observation properties provide oontext
metadata to support evaluation, interpretation and use of the result.

In conventional measurement theory [KRALST, SAR1995 VIM] the term
Ameasuremento i s used. However, Fowleros di
categoryobservation FOW1998 has been adopted in more recent wdikg2001,
YOD]sothetermiobservationd is used here for the g
may be reserved for cases where the result is a numeric quantiigssb6.3.3. The

resulttype or level may be used as a basis for defining specializsshattion types.

The Observation model takes a usentric viewpoint, emphasizing the semantics of the
featureof-interest and its properties. This contrasts with Sensor oriented models, which
take a processand thus providecentric viewpoint.

The reldionship between the properties of an observation and those of its feature of
interest is key to the semantics of the model. This is discussed in detailctagab
6.3.1 in subclause6.3.3 and inObservations and MeasurementRart 21 Sampling
Features

6.2 Basic observation model

The observation schema is organized in a package stereotyped <<ApplicationSchema>>.
The observation schema has dependencies on a nunmmkaiges from the OGC

Sensor Web Enablement suite, and on the ISO 19100 Harmonized Model, as shown in
Figure 1
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Thebasic observation model is showrFigure 2and summarized in this suibause.

Figure 1.

NecApplicatio

\ \

O&M1 - Observ ation

Subclause6.3provides more detail for some properties of observations.
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cmetacl ass
GF_FeatureType
{n}

+ definition: CharacterString
+ isAbstract: Boolean = false

+ typeName: LocalName [0..1] cFeatureT
A Process
'
1 ! z
¢GinstanceOf & 1 procedure

¢Featurel
AnyFeature i featureOfinterest

generatedObservation

propertyValueProvider

¢Featurel
Observ ationCollection

0.* 0..*

cFeatureTypeeée
Observation

metadata: MD_Metadata [0..1] —
samplingTime: TM_Object V-
resultTime: TM_Object [0..1] 1
resultQuality: DQ_Element [0..1]
parameter: Any [0..*]

carrierOfCharacteristics\ [/0..*

+ o+ o+ o+ o+

¢metacl ass
GF_PropertyType

constraints

{n} {observedProperty must be member or component
of member of featureOfInterest}

{procedure must be suitable for observedProperty}
{result type must be suitable for observedProperty}

A
Gi n:stanceofé
'
H resul
'

bobservedpropeny PEYDE

Any
1 {n}

+ definition: CharacterString
+ memberName: LocalNamg

PropertyType

Figure 2. The basic Observation type

NOTE: Theclassnamt fiAnyFeaturedo represents the set of all cl
<<FeatureType>>. In an implementation this abstract class will be substituted by a concrete class
representing a feature type from a domain of discourse. This class is implemented by @&idL
element gml:AbstractFeature.

The key properties of an Observation are its featureOfinterest, the observedProperty, the
procedure and the result.

ThefeatureOfinterest is a feature of any type (ISO 19109, ISO 19101), which is a
representation of thobservation target, being the reairld object regarding which the
observation is made.

TheobservedPropertyidentifies or describes the phenomenon for which the observation
result provides an estimate of its value. It must be a property associdigtevype of
the feature of interest.

NOTE: A model and ontology for phenomena definitions is present&NNEX C clause2

Theprocedureis the description of a procegsed to generate the result. It must be
suitable for the observed property.

NOTE: At this level we do not distinguish between serstaservations, estimations made by an
observer, or algorithms, simulations, computations and complex processing chains.
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Theresult contains the value generated by the procedtretypeof the observation
result must be consistent with the observed property, and the scale or scope for the value
must be consistent with the quantity or category type.

NOTE: In some contexts, particulalyn eart h and environmental sciences,
to refer to theesult

NOTE: In the XML i mplementation, an el ement may be decl
and the type may be indicated within a data instance (a) using ttypasittribute on the result
element, or (b) through schema declarations for namespace qualified components appearing within
the element content.

An observation may involve a complex process over an extended period. For a generic
observation this is summiaed in two timerelated propertiesThesamplingTimeis the

time that the result applies to the featofanterest. This is the time usually required for
geospatial analysis of the result. ThesultTime is the time when the procedure
associated with #hobservation act was applied. For some observations these are
identical, in which case the resultTime may be omitted. However, there are important
cases where they differ.

Example: Where a measurement is made on a specimen in a laboratory, the samplingTimeesioodiithe
time the specimen was retrieved from its host, while the resultTime should record the time the
laboratory procedure was applied.

Example:  Where sensor observation results are{postessed, the resultTime is the ppsicessing time,
while the sampligTime preserves the time of initial interaction with the world.

Example:  Simulations are often used to estimate the values for phenomena in the future or past. The
samplingTime is the reatorld time that the result applies to, while the resultTime is the tint¢htba
simulation process was executed.

An Observatiorparameter is a general everpecific parameter. This will typically be
used to record environmental parameters, or eseextific sampling parameters that are
not tightly bound to either the featuok-interest or the procedure.

NOTE: Parameters that are tightly bound to the procedure should be recorded as part of the procedure
description. For example, the SensorML model associates parameters with specific process elements
or stages.

NOTE: The semantics of thgarameter must be provided as part of its value.

In some applications it is convenient to use a generic or standard procedure, omfieature
interest, rather than define an evspecific process or feature. In this context, event
specific parameters abmund to the Observation act.

Example:  Atime sequence of observations of water quality in a well may be made at variable depths within
the well. While a comprehensive model may identify a specimen from the well taken at this depth as the
featureof-interest, a m@ common approach is to identify the well itself as the feaifiieterest, and
add a fisamplingDeptho parameter to the observation.
relative to the temporal variation of water quality at the site.

An observatbn may havenetadata and an indication of the evespecific
resultQuality .
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6.3 Details of key observation properties

6.3.1 Feature of interest and observed property

An observation serves ageoperty -value-provider for a feature of interest. Aside from

the resul, the details of the observation event are primarily of interest in applications

where an evaluation of errors in the estimate of the value of a property is of concern. The
Observation could be -cewnsli derrest aoceameyadat
complements the datadetel and featurdevel metadata that have been conventionally

considered (e.g. ISO 19115).

The type of the feature of interest is defined in an application schema (ISO 19109). This
may be part of a domain model, or may be froonassdomain model, such as Sampling
Features (Part 2 of this specification). The feature type defines its set of properties, which
for the current purposes may be divided into those properties whose value is assigned by
some rule or assertion (e.g. naro@nership), and those properties whose value is
determined by observation. Hence, the featfrmterest must carry the observed

property as part of the definition of its type.

Example: A feature type APhysical Speci menéddomay bgpdefined as
ifiMeasureo. An observation providing the value of thi
the result must be of type fiMeasureodo and the scale (
measurements.

In the case of a feature property wétinucture (e.g. feature associations) the observed
property may be of one component, or a subset of elements, of the complete feature
property. Hence, the observed property might not appear directly as a first order property
in the type definition for théeature of interest, but must appear within the structure of

the feature type definition at some level.

Issue: For some feature types there may be multiple property components with the [same
name or type, distinguished by context. Hence, mapping the oésul observation to a
slot associated with a feature instance requires a complete path to the slot. Should|this be
called out explicitly in the model? And in the XML encoding? Can this be made
consistent with the notion that multiple representatiorth@feature of interest may be
available?

Note that the propertyype was originally conceived as providing a semantic or thematic
classification, useful for discovery and potential data fusion.

The description of the propertype may be persisted indectionary (e.g. an 1ISO 19135
Register) and its identifier or designator used as the value of a reference within the
observation instance. The description instantiates GF_PropertyType (ISO 19109).

NOTE: Treating the property as a firslass object is an impamt characteristic of knowledge
representation technologies, such as [RDF]. In the semantic web context, either an object or property
may be identified by a URI.

NOTE: The detailed definition of property types is beyond the scope of O&MNNEX C clause2 we
provide the requirements for a Property Type ontology in the form of a UML schema.

14 Copyright ©20070pen Geospatial Consortium, Inc. All Rights Resen



OGC 07-022r1

The ultimate feature of interest of an investigation is usually of a type defined in a
domainspedfic application schema. However, an observation processing chain may
involve a series of transformations of the result coupled to transformation of the observed
property. This may imply a change in the feature of interest between steps. When
consideringhe different stages of processing, the proximate feature of interest must be
consistent with the result, carrying the observed property as part of the definition of its
type, i.e. a feature of the correct type must be identified as the feature of interest.

Example: elements of an optical sensor system may measure photon intensity (feature of interest: sensor focus
or ambiguity space), then different sensor bands combined to get a colour spectrum or radiance (feature
of interest: pixel or scene), then an algoritheedito obtain a vegetation index (feature of interest:
landcover tract).

If realised explicitly, the observations associated with the primitive, intermediate and
final results comprise a temporal sequence of observations.

While the ultimate feature ofiatr e st may be a fAnatural o featur
application domain (e.g. river, road, person, vehicle, building, mountain, aquifer, etc), the
proximate or intermediate target of an observation is often an artefact of sampling (e.g.

specimen, stationraverse, pixel, swath etc). A schema for feature types corresponding to
sampling artefacts is presented in O&NPart 2.

6.3.2 Observation procedure

The procedure provides a description of Biecessused to obtain the result. This is
often an instrument or ssor, but may be a human observer, a simulator, or a process or
algorithm applied to more primitive results used as inputs.

There are dependencies between the procedure and other observation properties as
follows:

- the procedure must be appropriate forahserved property;

- as a corollary, details of the observed property are constrained by the procedure used;

Example: Example: an observed radiance wavelength is determined by the response characteristics of the
sensor.

- the procedure, perhaps with ewspecificparameters, may provide key parts of the
intrinsic description of the feature of interest;

Example: Examples: sampling depth within an observation well; ground location of a target (remote sensing
observations)

Notwithstanding the dependencies, it is usefulejoesate procedure, observed property

and feature of interest and represent them as primary properties of an observation. This is
because they suppatassificationof the observation in a way that is useful for discovery
and retrieval.

NOTE: The detailed desigition of observation processes is the topic of SensorMANNEX C clause
3 we provide an overview of the SensorML process hierarchy, and some possible specislivati
observation.
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6.3.3 Result and observation specializations

6.3.3.1 General

The observation result type must be suitable for the observed property.

6.3.3.2 Constant properties

If a property of the feature of interest is singldued, the corresponding observation
resut is a scalar (e.g. mass, length, temperature), or a record whose components
correspond to a thematic decomposition of the observed property (e.g. bands of a
spectrum, components of a wiudlocity vector, components of a stress tensor). Where a
standard radel for the observed property is available, this may be used for the result (e.g.
observations of position, shape, or time should use GM_Object and TM_Obiject, as
appropriate).

NOTE: Specialized observation types may be defined in which the generic resultpismenstrained

to be a specific type (e.gigure 3. In the ComplexObservation the result BRecord (ISO 19103),

where details of the result structure are provided bRétsordType (ISO 19103), which défies the
components and their order,.
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(Informative) Specializations ofobservation by result type

6.3.3.3 Varying properties

If the type of a feature allows for a property that is dependent on some parameter, then
the value of the property isfanctionof this parameter. If the variation is temporal or
spatial, then the function isc@veraggCV_Coveragd 1SO 19123) whose domain is the
spatictemporal extent of the feature. The value of a corresponding observation result
must also be a function or coverage pedively. In practice, the observation valimple

the relevant axis of the target feature, resultingdmsaretefunction or coverage

(CV_DiscreteCoverage).

NOTE: ISO 19123 describes a discrete coverage as being composed of a set of CV_DomainObjects with
therole of domainElements and a set of CV_AttributeValues with the role of rangeElements. The
domain elements and range elements provide values for the geometry and value attributes
(respectively) of a collection of CV_GeometryValuePair elements of a dismogerage. These two
Vi ewpoints

correspond

wi t h
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