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Foreword

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

Recentadvances of web-based and mobile computing technologies have ushered in an era where the general
public are not only consumers of content, but also act as creators or providers of new, enriched content.

One sector in particular that is experiencing rapid change and growth is that of geographic information.

“Location” in a general sense is one of the basic requirements of all mobile users. In early development,
users were only “consuming” location-based content, but with ever increasingly sophisticated mobile
hardware devices and the ever expanding extent of telecommunications networking and sensor web
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ttent can be on an individual level, using a coordinate location to enable navigation\t

ibed in a blog entry, or as a collaborative effort, such as collecting GPS tracks and-in

into the Open Street Map project.

r devices, embedded systems, wireless communication, and sensom networks

s from anywhere and at any time to easy-to-use geographic infermation and services’
b concepts as Ubiquitous Public Access to geographic information.

goal of ubiquitous public access to geographic information (UPA-to-GI) is to ma
rience of any “smart” device intuitive to understands.along with being easy to use. To
contextual information that is gathered from ydried sources is managed efficiently
pnrchitecture. Therefore, systems or services for*UPA to geographic information need
ery mechanism of contextual information.

International Standard defines the requirements of standardization for systems 4
orting ubiquitous public access to geographic information, and describes a compreh¢

hmental facets that specifyan abstractdescription of the elements for UPA to geographic

[nternational Standard furtherestablishes a series of models comprised as a conceptua
when implemented, will sapport the development of a set of systems and services
hitous public access to geographic information. In a UPA environment, general users a
passive consumers of-geegraphic information, but rather active participants in several
and information management lifecycle such as collection, creation and capture, and
mination.

litous public-access to geographic information might be thought of as a type of]
mation serVvice. However, the currently available standards used in mobile environmer
eb technoelogies which are not efficient enough to handle the requirements of UPA.
de rélevant geographic information to users, the context of the users is described.

The

Feference model specified here defines a group of models which form a framework th

e
:Fjuting technologies) require methods of handling geographic infoypmation in ter
production and consumption. Beyond the previously limited public/eonsumption of
mation, ubiquitous computing technologies provide the infrastrieture for the genei
luce, distribute, and consume geographic information. These coricepts are manifested 4

ta. Creation
b a new café
corporating
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methods of extracting geographically explicit context information from varied information sources,
such as a lexicon, photos, videos, and others sources. Additional models in the framework specify how
geographic data produced and distributed by the general public can be semantically linked to meet
the user’s contextual requests, and how heterogeneous geographic content can be seamlessly accessed,
integrated, and provided to a user regardless of the kind of device the user operates.
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INTERNATIONAL STANDARD

ISO 19154:2014(E)

Geographic information — Ubiquitous public access —
Reference model

1 Scope

This International Standard defines a reference model for ubiquitous public access (UPA) to geographic

infor
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This
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Gene
ares

information standards.

‘ferencé model (RM-ODP) in ISO/IEC 10746-1 and ISO 19101.

eference model specified in this International Standard defines the following;
onceptual models for ubiquitous public access (UPA) to geographic informiation;

| reference model and framework to support current and future specification developmen

he semantics of information and processing within systems.dnd services for
reographic information;

he architectural relationship between this International/Standard and other ISO

International Standard is applicable to locationsbased services (LBS), ubiquitous

raphic information.

ugh structured in the context of information technology and information technolog)
[nternational Standard is independent-of any application development method or
Pmentation approach.

Conformance

ral conformance and testing requirements are defined in ISO 19105. Conformance r¢
pecified in Annex A.

3

The following-documents, in whole or in part, are normatively referenced in this docum
indigpensable™Mor its application. For dated references, only the edition cited applies. |
references,the latest edition of the referenced document (including any amendments) appl

ormative réeferences

processing

Fin this area;

the UPA of

geographic

computing

‘onments, linked open data, and other domadins that require a seamless public access to

y standards,
technology

pquirements

ent and are
For undated
es.

ISO 19141-1:2014 (:Pngrnphir infnrmnrinn — Rpfprpnrp model — Part 1: Fundamentals

ISO/TS 19101-2:2008, Geographic information — Reference model — Part 2: Imagery

IS0 19103:—1), Geographic information — Conceptual schema language

IS0 19109:—2), Geographic information — Rules for application schema

4 Terms and definitions

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

1) To be published.
2) To be published.
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4.1

:2014(E)

ambient intelligence
convergence of ubiquitous computing, ubiquitous communication, and interfaces adapting to the user

4.2
application
manipulatio

[SOURCE: IS

4.3
computati

n and processing of data in support of user requirements

019101-1:2014, 4.1.1]

nal vipwpnint

viewpoint (4
decomposit

[SOURCE: IS

4.4
context
aspectsorpy

4.5

context-aw
integrated g
data for eac

EXAMPLE

Note 1 to entrf
FD_Feature f

4.6
enterprise
viewpoint (4
for that syst]

[SOURCE: I§

4.7
geographic
application

4.8
geographic
information|

[SOURCE: I§

29) on an ODP system and its environment which enables distribution through fungt
on of the system into objects which interact at interfaces (4.13)

O/1EC 10746-3:2009, 4.1.1.3]

operties of an entity thataffectthe behaviour or expectations of that entity in any given situ

Areness
perations to collect and deliver context (4.4) specific infoymation, and convert it to tai
h user

getContext(staticFeature) = FD_Feature

y: Inthe example, the getContext operation would extract geographically explicit contextinform
Fom varied information sources, such as photos,¥ideos, etc.

viewpoint
129) on an ODP system and its envirenment that focuses on the purpose, scope, and po
em

0/1EC 10746-3:2009, 4.1.1.1}

context awareness
4.2) or service (423Ybehaviour based on the recognition of user’s geographic context

information

0 19101-1:2014, 4.1.18]

ional

ation

ored

ation

icies

4.4)

concerning phenomena implicitly or explicitly associated with a location relative to the Earth

4.9
geographic

information service

service (4.23) that transforms, manages, or presents geographic information to users

[SOURCE: IS

4.10
geographic

019101-1:2014, 4.1.19]

information system

information system dealing with information concerning phenomena associated with location

relative to t

[SOURCE: IS

he Earth
019101-1:2014, 4.1.20]
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information system
information processing system, together with associated organizational resources such as human,
technical, and financial resources, that provides and distributes information

[SOU
412

RCE: ISO/IEC 2382-1:1993]

information viewpoint
viewpoint (4.29) on an ODP system and its environment that focuses on the semantics of information and

infor

mation processing

[SOU

4.13
intel
namy

RCE: ISO/IEC 10746-3:2009, 4.1.1.2]

rface
bd set of operations (4.17) that characterize the behaviour of an entity

] units in a
f those units

standardized

vocabulary
nomena and

[SOURCE: 1SO 19119:2005, 4.2]

4.14

interoperability

capapility to communicate, execute programs, or transfer datdamong various function:
manher that requires the user to have little or no knowledge ofithe unique characteristics o
[SOURCE: ISO/IEC 2382-1:1993, 01.01.47]

4.15

linke¢d geodata

geoglraphic data and information sources published on the Semantic Web (4.22)

Note [l to entry: These publicly available geographic data and information sources are published in a
formal model.

4.16

ontology

formlal representation of phenemena of a universe of discourse (4.28) with an underlying
including definitions and axioms that make the intended meaning explicit and describe phe
theirjinterrelationships

[SOURCE: ISO 19101-+:2014, 4.1.26]

4.17

operjation

specificationofa transformation or query that an object may be called to execute
[SOURCE: IS0 19119:2005, 4.3]

4.18

public access

open access to information sources and/or services (4.23) by general public users and professional users alike

4.19

reference model
framework for understanding significant relationships among the entities of some environment, and for
the development of consistent standards or specifications supporting that environment

Note 1 to entry: A reference model is based on a small number of unifying concepts and can be used as a basis for
education and explaining standards to a non-specialist.

[SOURCE: ISO 14721:2003, 1.7.2.63, modified — the second sentence in definition has been made a

note
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4.20
schema

:2014(E)

formal description of a model

[SOURCE: IS
4.21

019101-1:2014, 4.1.34]

seamless mobility
continuous and intuitive access to various information sources and services (4.23) regardless of
protocols, networks, frequency bands, and physical environments

4.22

Semantic Web

Web (4.30) g

Note 1 to en
automated to

[SOURCE: IS

4.23
service
distinct par

[SOURCE: IS
4.24

service broker

application
[SOURCE: I§

4.25
ubiquitous
UPA
service (4.21
irrespective

EXAMPLE

Note 1 to ent}
information
Framework (|

4.26
ubiquitous
geographic i

f data with meaning

ry: The association of meaning allows data and information to be understood andxprocess
ols as well as by people.

0 19101-1:2014, 4.1.35]

F of the functionality that is provided by an entity through interfaces (4.13)
0 19119:2005, 4.1]

4.2) that combines or offers lower-level services (4.23) for specific user needs

0 19132:2007, 4.46]

public access

) that enables end-users tohave easy and interoperable access to specific types of
of their location or access-device, and that match their interest criteria

Linked Geodata Service

y: In the example, thellinked GeoData Service is responsible for openly inter-connecting geogrj

RDF) or Web @Ontelogy Language (OWL) format.

geographic information
nformation (4.8) provided to users following the concepts of ubiquitous public access (4

ed by

data,

aphic

to external repesitories or web resources using a transform to either Resource Description

125)

4.27

universal representation
universal feature model to be specified without knowing users’ structures or abstraction models

4.28

universe of discourse
view of the real or hypothetical world that includes everything of interest

[SOURCE: IS

0 19101-1:2014, 4.1.38]
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4.29

viewpoint (on a system)

form of abstraction achieved using a selected set of architectural concepts and structuring rules, in
order to focus on particular concerns within a system

[SOURCE: ISO/IEC 10746-2:2009, 3.2.7]

4.30

World Wide Web

Web

universe of network-accessible information and services (4.23)

[SOURCE: ISO 19101-1:2014, 4.1.40]

4.31
Web|service
servire (4.23) that is made available through the Web (4.30)

Note [l to entry: A Web service usually includes some combination of programming and data. It can also include
humgn resources.

[SOURCE: ISO 19101-1:2014, 4.1.41]

5 $ymbols (and abbreviated terms)

5.1 | Abbreviated terms

API Application Programming Interface
CRS Coordinate Reference System
FOAF Friend of a Friend

GeoHSS Geographic Rich Site Summary

HTTP Hypertext TransférProtocol

ICT Information and Communication Technology
[ETH Internet@Engineering Task Force

LBS Location-based Service

LGD Linked GeoData

0GC Open Geospatial Consortium

OMG Object Management Group

OWL Web Ontology Language

RDF Resource Description Framework

RM-ODP  Reference Model of Open Distributed Processing (ISO/IEC 10746)
SRS Spatial Reference System
UML Unified Modeling Language

UPA-to-GI  Ubiquitous Public Access to Geographic Information

© IS0 2014 - All rights reserved 5
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URI
XML

:2014(E)

Uniform Resource Identifier

eXtensible Markup Language

5.2 UML notation

The notation used in this International Standard as conceptual models of information systems and

services are

presented using the Unified Modeling Language as specified in ISO 19103.

6 Reference model requirements

6.1 Back

Today, with|
consuming Y
similar cont|

Computing
have led to
geographic

The widesp
ever increaf
is enabling {]
actually rea

Within the f]
information

— ubiquity

public a|

In order to 4
ubiquitous (
to-GI using
architecturg

Clause 7 def
— enterpr
informd

comput

sround

the rapid spread of small and powerful mobile devices, the general publi¢ is not
Farious types of content embedded with geographic information, but they'are also cre
ent.

hdvances in seamless mobility, context awareness, sensor networks,and cloud comp
the emergence of applications and services many of which ake ‘based on, or relatg
nformation.

read availability of telecommunication and networking infrastructure, coupled wit}
ingly degree of “smart” mobile hardware devices and accompanying software and sery
he general public to access and use geographic information services frequently, and wit
izing it.

jeld of geographic information systems and setvices, ubiquitous public access to geogr
(UPA-to-GI) consists of the following two_cencepts:

(5

CCesSS.

ddress the needs of users and providers requiring access to geographic information y
omputing infrastructure; this International Standard defines a reference model for
the viewpoints based ©on the model specified in ISO 19101-1:2014 and RM-ODP sy
approach as specifiéd)by ISO/IEC 10746.

ines the RM-ODP-yiewpoints of this reference model. Further details are specified in
jse viewpointwith UPA-to-GI related services (7.1),
tion viewpoint for three types of geographic context (7.2), and

htional viewpoint for UPA-to-GI services (7.3).

only
pating

iting
d to,

h the
rices,
hout

iphic

nder
UPA-
stem

To

aid developers implementing systems based on the reference model defined in this International

Standard, additional background and related standards activities, example conceptual service
architecture design, and use case scenarios are presented in the following annexes.

International Standard.

other st

Annex B provides additional background on the concepts of UPA-to-GI.
Annex C describes the RM-ODP viewpoints for UPA-to-GI Reference Model.

Annex D presents the conceptual service architecture for UPA-to-GI.

andards bodies.

Annex A defines the abstract test suite for conforming to the reference model specified in this

Annex E examines a number of existing and in-progress standardization efforts by ISO, OGC, and

© ISO 2014 - All rights reserved
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— Annex F presents three UPA-to-GI service scenarios to help developers visualize the merits of UPA-to-GI.

6.2 Design principles of ubiquitous public access

When considering the design of ubiquitous public access systems, this International Standard presents
two motivating factors that comprise the fundamental principal of UPA-to-GI.

a) The standardization of geographic information systems/services will enable end-users to have
access to geographic information meeting their needs in a convenient and interoperable manner.

b) The use of ubiquitous computing technologies will enable an augmented and intelligent information

imfrastructure.

Figure 1 visually presents these two motivating factors of the design of a service(envi
UPA-tto-GI. These systems and services function as an effective interface between emergin
comfﬂlting technology and traditional geographic information services within é-rew info
unication technology (ICT) ecosystem.

com

-

New ICT Ecosystem

Communication bridge

+UPA +GIS
Lo . Traditional
Ubiquitous Public Access . .
. Geographic Information
Services .
Services
A
Channel

v +Emerging ubiquitous computing technology

Seamless Context Linking Sensor Cloud
mobility awarengss open data network computing

Figure’l — Two motivating factors of ubiquitous public access

6.3 | Semantics of UPA

6.3.1 .Qverview

ronment for
b ubiquitous
'mation and

Threesemantic properties can be used to more clearly describe the requirements of the UPA-to-Gl reference
model defined in this International Standard. The three required semantic properties are the following:

— ubiquity of geographic information (6.3.2);

— degree of public access (6.3.3);

— ubiquitous public access (6.3.4).

6.3.2 Ubiquity of geographic information

Within a ubiquitous computing environment, end-users make use of varied geographic information
services based on “ambient intelligence”.

© IS0 2014 - All rights reserved
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To enable the understanding of ambient intelligence for geographic information, this International
Standard specifies the context information model for supporting UPA-to-GI as defined in 7.2.2.

This context model is based on seamless mobility and geographic context.

Seamless mobility provides mobile users with continuous and intuitive access to various information
sources and services including geographic information services regardless of protocols, networks,
frequency bands, and physical environments.

Geographic context awareness uses ambient intelligence to gather specific context of the user which
may include identity, time, activity, and the location of the user. Once the geographic context of a user is

extracted, i

user.

The geograf
context (ge
sensor, and

6.3.3 Deg

Public acces
and/or serv

formation services are able to prnvidn rich and high qn;\]ih/ ambient infn]]igpnr‘p tothe

hic context can include one’s individual context (e.g. location, speed, and orientatigh);
bgraphic information), and dynamic context (e.g. weather, traffic conditions;)data
more).

ree of public access

tatic
from

s to geographic information implies easy or open access to geographic information soyirces

ces by general public users and professional users alike. Greater emphasis is placed o

n the

ease-of-use pf geographic information services for the general public.

This International Standard presents the following two concepts to{clarify the degree of public afcess

required for] UPA-to-GI systems.

a) Universpl representation refers to any request from a useffor any type of geographic informption
service |(an LBS request, map display, etc.) and implies.that the request shall be unambigugpusly
specified, without requiring the details of the underlying structures or abstraction models, fising
the univyersal feature model defined in ISO 19109,

b) Linked jopen geodata refers to publicly available open geographic data and information sources.
The refprence model defined in this Interfational Standard identifies areas in which there are
further|standards for public access to geggraphic information sources through the Linking Ppen
GeoData framework.

6.3.4 Ubiquitous Public Access

As specified
various typ({

This referen
geographic

of this linking willfacilitate easy and seamless access to geographic information services regardlg

a user’s com

in this reference model, UPA-to-GI services infer and extract the geographical conte
s of non-geographic information embedded with geospatial semantics.

xt of

ce model also’provides a framework for an open access environment to enable the linking of

lata, including data from other sources, along with those produced by the users. The q

puting-environment.

esult
ss of

6.4 Conceptual framework

The reference model defined in this International Standard specifies a conceptual framework clarifying
how the domain of ubiquitous computing and geographic information are interconnected through a
logical environment for a set of applications and processed within each domain.

Figure 2 illustrates a conceptual framework where varied implicit geographic information of a user
retrieved from a ubiquitous computing infrastructure can be effectively processed by different
geographic information services defined within a UPA-to-GI system.

© ISO 2014 - All rights reserved
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Domain of ISO geographic information standards

Geographic Information Services

catalogue retrieve produce

Ubiquitous Public Access Service to Geographic Information

Geographic Seamless.
o

Linked GeoData

Context-Awareness Public Access
- A r /
User’s implicit User’s,explicit
geographic information geographic information
New ICT Ecosystem

O O @, O

Geographic Information Producer Geographic Information Consumer

KFigure 2 — Conceptual framework of.ibiquitous public access to geographic information

As shown in Figure 2, a user, eithef a*human or machine, can receive requested information from
an application service, which is relevant to the current context of the user. The current contextual
inforjmation of the user is retrieyed through various mechanisms, such as positioning devides or sensor
networks that are available within a ubiquitous computing infrastructure.

The ppplication service-ta/which the user is currently subscribed will then send, using a network
infrastructure, the contextual information to the ubiquitous public access interface.

Releyant UPA services will transform implicit geographic information, which is tacit in nature and not
documented nowelearly expressed, into explicit geographic information which is well documented and
clearly expressed.

This explicit geographicinformation can be accessed from a repository, using the contextualfinformation
of thle"Uiser by interoperating with other relevant geographic information services. The application
service can further interoperate with other general information services to meet any additional, non-
geographic requests of the user.

6.5 Relationship with other ISO geographic information standards

6.5.1 Overview

The reference model defined in this International Standard occupies a close and important relationship
with other ISO geographic information standards. This reference model builds on the existing
ISO 19101-1:2014 reference model fundamentals and also ISO/TS 19101-2:2008 reference model for
imagery and gridded data.

© ISO 2014 - All rights reserved 9


https://standardsiso.com/api/?name=95b941acb4cf5ffb7c8757b3b5f14c82

ISO 19154:2014(E)

Both ISO 19101-1:2014 and ISO/TS 19101-2:2008 define the framework for standardization in the field
of geographic information and establish the basic principles by which those standardization activities
take place. Although structured in the context of information technology and information technology
standards, both ISO 19101-1:2014 and ISO/TS 19101-2:2008 are independent of any application
development method or technology implementation approach.

6.5.2 Relationship with ISO 19101

Within the suite of [SO geographic information standards, ISO 19101-1:2014 and ISO/TS 19101-2:2008
define the reference model and conceptual framework for the interoperability of geographic information.
ISO 19101-1:2014 further specifies three foundations that comprise the ISO geographic information
series of stapdards:

— semantjc foundation;
— syntactjc foundation;
— service [foundation.

In addition to these three foundations, the reference model defined in ISO 19101-1:2014 further adopts
four levels o[conceptualization:

— meta-meta level;
— meta leyel;
— application level;

— instance level.

Table 1 shows the correspondence between the foundation levels and conceptualization levels as defined
in ISO 19101-1:2014.

Table 1 — Positioning of the UPA-to-GITeference model within the ISO 19101-1 conceptual

framework
Interoperability
F Le\(/lel/_ - - - - - - Procedural standafds
oundationl | Semantic foundation| Syntactic foundation| Service foundation
Meta-meta [|Meta-meta:Semantie) |Meta-meta:Syntactic |Meta-meta:Service Meta-meta:Procedurdl
Meta Meta:Semantie Meta:Syntactic Meta:Service Meta:Procedural

Application ||Application:Semantic |Application:Syntactic |Application:Service |Application:Procedurpl

Instance Instance:Semantic Instance:Syntactic Instance:Service Instance:Procedural

The UPA-to4GI xeference model defined in this International Standard specifies areas that are directly
implementablein addition to application schemas that are specifically required in a system/service for|UPA-
to-GI. Therefore, this reference modelis positioned within the service foundation at the application level.

The UPA-to-GI reference model does not specify the syntactic foundation. Instead, this reference
model can include XML encodings to represent geographic information, as well as portrayal rules
and catalogues serviced through the other ISO geographic information standards, which provide the
syntactic foundation.

The UPA-to-GI concepts defined in this reference model serve as the processing and service foundation
at the meta-meta level as specified in ISO 19101-1:2014 as this reference model provides the definition
of rules and methodologies for specifying ubiquitous public access to geographic information.

10 © ISO 2014 - All rights reserved
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6.5.3 Relationship with other ISO geographic information standards

As shown in Figure 3, this International Standard is denoted by “ISO 19154 UPA Reference Model”
package atthe centre of the figure, and refers to the other ISO geographic information standards (Existing
ISO 19100 Standards). Since this reference model is positioned at the application level in the semantic
foundation, this International Standard refers to meta-meta level standards, such as ISO 19101-1:2014
and SO 19103:—3) for its semantic foundation.

This International Standard also provides an enhanced semantic foundation as well as service foundation
for other future new UPA standards.

]
exXisting ISU 15 10U Standards |

A R
/ AN
/ N\
/
// ISO 19154 UPA Reference Model
/
/
/
/
/
//
/ )\
/ |
/ 1
New Non-UPA Standards New UPA Standards |

Figure 3 — Dependenciés with other ISO geographic information standards

6.6 | Other areas of standardization

6.6.1 Standards to allow public access to users

The first category,of/standards for UPA includes the standards for the UPA services offerfed to public
users. Even though a number of ISO/TC 211 standards belong to this category, they are foqused on the
conspimption‘of geographic information. UPA services standards for not only public consimption but
also publie.production of geographic information are needed.

6.6.2 _-Standardsto manage gpngrnphir information for pllhlir access

The standards of the second category are intended to manage geographic information for UPA. The
standards for the production and management of geographic information belong to this category. Since
the geographic information produced by public users can have accuracy and consistency problems,
more rigorous specifications and standards for data quality and metadata are required. Also, in order
to integrate multiple sources of geographic information, standards for global identifiers are needed.

6.6.3 Standards to incorporate ubiquitous technologies into public access

The third category of standards for UPA is to incorporate ubiquitous computing technologies into
UPA. First of all, context-awareness is an essential function not only for ubiquitous computing but also

3) To be published.
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for public access to geographic information. Spatial awareness, which is a kind of context-awareness,
is particularly important for UPA. Note that spatial awareness is no longer limited to a service that
UPA provides to users with user-interfaces; spatial awareness is also a useful function of any type of
pervasive computing device. The massively distributed architecture of ubiquitous computing and its

middleware

6.6.4 Add

are also important issues to be considered for standardization in UPA.

itional information on areas of standardization

Annex D presents detailed information on a number of existing standardization efforts taking place in
various standards bodies that are directly related to the requirements of UPA-to-GI.

7 RM-OI])P viewpoints

7.1 Enterprise viewpoint

7.1.1 Intr|

The enterpr
for UPA-to-(

As shown in
in the UPA-t

— user (Z]

geo

geo

UPA ser]

geogray
The enterpy

pduction

ise viewpoint focuses on the purpose, scope, and policies of a systenror service environ
18

Figure 4, the enterprise viewpoint identifies enterprise objects that specify different
-Gl environment. These roles are defined in the followifhg subclauses:

.2);

braphic information consumer (7.1.2.2);
oraphic information producer (7.1.2.3);
vice provider (7.1.3);

hic context producer (7.1.4).

ise viewpoint for UPA-to-Ghidentifies three use cases depicting the processing an

ment

roles

1 the

rious

interactiond among the identified roles:Those use cases are the following:

a) seamlegs public access;

b) geographic context-awareness;

c) linked geodata undefthe existing geographic information services.

The enterprise viewppint further identifies four roles that can be used as resources for va
implementafionsd{rom this conceptual model. Those roles include the following:

— location] ¢entext;

— geospatial context;

— geosemantic context;

— features.
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Existing Geographic
Information Services

Locational
Context

~
«flOW»\A

Geospatial
Context

Ubiquitous Public
Access Services

Geographic

Context-Awareness Linked GeoData

—=>>

«flow» «include «include
==
~ <
e ~
/flow T «flow» &
Geojsemantic[F]| ¢ > . .
Clontext «1nc|lude» Features
|
O “
7 «flow» //
-1 Seamless Public - /
Access /
/
Geographic Geographic //
Context Producer Information /
Producer // «flow»
/
/
/
/
v
UPA Service Geographic
Provider Information

Consumer

Figure 4 — Enterprise viewpoint

7.1.1 User (producer and-consumer)

7.1.2.1 Overview

A usgr is a person.gr a device that can communicate with geographic information applicati¢n providers
throyigh seamless‘public access mechanisms, which enable that user access to geospatial ppplications
substribed over‘network infrastructures anywhere and anytime. There are two types of [users in the
environmentof UPA-to-GI:

— geobgraphic information consumer (7.1.2.2);

— geographic information producer (7.1.2.3).

7.1.2.2 Geographic information consumer

A geographic information consumer is a member of the public who requests geographic information
from application providers through either explicit requests or push/pull operations from the user’s
device when triggered by the geographic context.

Related to the geographic information consumer, the following three types of geographic context may
be inferred by a geographic context producer:

— locational context;

— geospatial context;
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antic context.

In addition, a geographic information consumer may utilize linked geodata in order to access publicly

available op

en geographic data and information sources.

7.1.2.3 Geographic information producer

A geographic information producer is a skilled member of the general public who creates and shares
geographic data and/or geographic information through application providers using seamless public
access mechanisms.

The geograp
of geograph

A geographi
geographic
via Linked (

7.1.3 UPA

In a ubiquit
in a UPA-to-
between diff

Asshownin
standardize

7.1.4 Geo

A geograph
contextual 1}
or infers th
geosemanti

A geographi
and ubiquit

A geographi

public acceq
contexts of {

7.2 Infor

7.2.1 Ove

ficcontextofageographicinformationproducercarbeinferredthroughawet=define
Cc context-aware processes from a geographic context producer.

[c information producer creates well-defined features that universally represent al tyy
nformation in an unambiguous way. In addition, those features can be publicly acces
eoData mechanisms.

service provider

bus computing infrastructure, a UPA service provider enables~arious application ol
GI environment to communicate with each other in a seamléss manner via open inter
ferent components and geographic information applicatiofis,

Figure 4, the mechanism for seamless publicaccess tQ geographicinformation should in
d interfaces to varied ubiquitous computing infrastructures such as sensor networks.

praphic context producer

c context producer is a type of geographic information service provider that can ex
nformation via the process of geographic context-awareness, which eventually ext
ree types of geographic context. information: location context, geospatial context
[ context.

c context producer plays a.key role in making geographic information services intell
us by enabling context-aware geographic information services.

c context producer implements the mechanism of seamless public access between ubiqu
s services and geographic information services in order to extract relevant geogr
he users (i.e. gedégraphic information consumers and geographic information produce

mation viewpoint

F'view,

d set

es of
sible

jects
faces

Clude

tract
racts
and

igent

itous

iphic
s).

5 the

Informatio

information managed by the system along with the structure and content type of the supporting data.

The semantics and requirements for the processing of UPA service information using UML schema
definitions are specified in 7.2.2 and 7.3.2.

The information viewpoint in this International Standard provides a general feature model in which
all feature types have linked proprieties, attributes or associations, and operations, in one or multiple
domains of discourse.
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Context information model

International Standard specifies the UPA Context Information Model, as shown in Figure 5, using

the following three sub-packages:

— UPA Locational Context (7.2.3);

— UPA Geospatial Context (7.2.4);

— UPA GeoSemantic Context (7.2.5).

The UPA Context Information Model conceptualizes a standardized mechanism for an information

systdm or service to extract different levels of context on geographic information suchl as various
representations of locations about the users.
UPA GeoSemantic Context
+ UPA_GeoSemanticContext
+ UPA_GeoSemanticContextRule
+ UPA_GeoSemanticsType
I I
| |
| |
[ - I
|
| S — 7
v |
UPA Locational Context | I
+ UPA_LocationalContext v
+ UPA_LocationalContextRule UPA Geospatial Context
+ UPA_LocationalContextElement P + UPA_GeospatialCoptext
+ UPA_LocationByldentifier + UPA_GeospatialCoptextRule
+ UPA_LocationByGeomaticsServices + UPA_GeospatialCoptextType
+ UPA_LocationBySensingServices
+ UPA_InferredLocationBySensorNetworks

7.2.3

7.2.3

The
cont(

Figure 5 —<Sub-packages of the UPA Context Information model

Package — UPA'Locational Context

.1 Overview

JPA Locational Context package contains core classes and their associations for retrieving locational
ex tfrom various types of location representations. These classes include

— UPA_LocationalContext (/.2.5.2),

— UPA_LocationalContextRule (7.2.3.3),

— UPA_LocationalContextElement (7.2.3.4),

— UPA_LocationByldentifier (7.2.3.5),

— UPA_LocationByGeomaticsServices (7.2.3.6),

— UPA_LocationBySensingServices (7.2.3.7), and

— UPA_InferredLocationBySensorNetworks (7.2.3.8).

Figure 6 shows the associations of these classes listed above.
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+rule

«type» «type»
UPA_LocationalContextRule 1% UPA_LocationalContext
+elementT 1..%
«type»
UPA_LocationalContextElement
Z% A A
«type» «type» «type»
UPA_LocptionByldentifier UPA_LocationBySensingServices UPA_LocationByGeomaticsSertyicef
Figure 6 — UPA_LocationalContext associations
7.2.3.2 Type — UPA_LocationalContext
The type UPA_LocationalContext,as shownin Figure 6,isarootclass for atlobject that can be represgnted
with any type of locational representation. UPA_LocationalContext is.composed of one or more [JPA_
LocationalCpntextRule types.
7.2.3.3 Tyjpe — UPA_LocationalContextRule
The type URA_LocationalContextRule, as shown in Figurew6, is an abstract class that can be defingd as
the rules to [infer relevant locational context from the logdtion information of the user.
7.2.3.4 Type — UPA_LocationalContextElement
The type URA_LocationalContextElement, alsg*shown in Figure 6, is an abstract class that can further
specify three ways of retrieving location,iriformation of the user.

7.2.3.5 Ty

The type U
locations th

pe — UPA_LocationByldentifier

PA_LocationByldentifier, as shown in Figure 7, is a class containing any number of]
ht can be expressed by identifiers such as PI_LocationInstance, from ISO 19155:2012.

UPA_LocationalContextElement PI Data
«type»
ISO 19155:2012 Place Identifieq

Architecture::PI_Placeldentifier

+identifier_|
0.1

«type»
UPA.bocationByldentifier

UPA

Figure 7 — UPA_LocationByldentifier associations

7.2.3.6 Type — UPA_LocationByGeomaticsServices

The type UPA_LocationByGeomaticsServices, as shown in Figure 8, is a class of any number of UPA
locations that can be expressed by various geomatics services such as LR_PositionExpression (from
ISO 19148), LBS_Location (from ISO 19132), MF_PositionExpression (from ISO 19141), and TN_Location
(from ISO 19147).

16
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UPA_LocationalContextElement

«type»
UPA_LocationByGeomaticsServices

¢

+expression| 0..1 +location| 0..1
«type» «type» TN_Location
Linear Referencing System::LR_PositionExpression Transfer Node::TN Locaiton
A +location| 0..1
«type»

Message Data Types::LBS_Location

{root}

Geometry Types::MF_PositionExpression
{root

Figure 8 — UPA_LocationByGeomaticsServices associations

7.2.3.7 Type — UPA_LocationBySensingServices

The ftype UPA_LocationBySensingServices, as\shown in Figure 9, is a class of any number of UPA
locations that can be expressed by various sensing services such as SD_PositionAndOrientation
(from ISO/TS 19130) and a new class, UPA? InferredLocationBySensorNetworks, as spedified in this
Interjnational Standard.

UPA_LocationalContextElement

«type»
UPA_LocationBySensingServices

¢ ¢

+position| 0..1 +location| 0..1

«type»

Semsoer.Data::SD_PositionAndOrientation UPA_InferredLocationBySensorNetworks

Figure 9 — UPA_LocationBySensingServices associations

7.2.3.8 Type — UPA_InferredLocationBySensorNetworks

The type UPA_InferredLocationBySensorNetworks, as shown in Figure 9, is a class of inferred location
from various sensor networks. This type will be realized from several interfaces depending on other
standards thatdefine the various sensor networks, and can communicate with external service providers
that can infer different types of location for users/actors/sensors using multiple sensor networks.

7.2.4 Package — UPA Geospatial Context

The type UPA_GeospatialContext, as shown in Figure 10, is a class of inferred geospatial context from
the locational context of a user.
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This International Standard does not specify a mechanism for identifying geospatial context of a user as
those mechanisms shall be provided by the application providers. Instead, this International Standard
specifies what types of geospatial entities can be retrieved from those mechanisms that represent the
geospatial context of a user as supplied by the application providers.

7.2.5 PacI

The type U

Figure 10 — UPA_GeospatialContext associations

— UPA_GejoSpatialContext;

— UPA_GeppSemanticContextRule;

— UPA_GejpSemanticsType.

«type» +rule «type»
UPA Locational Context:: " <@ UPA Locational Context:
UPA_LocationalContextRule| 1+ UPA_LocationalContext
«type» srule «type»
UPA_GeospdtialContextRulel——— @ UPA_GeospatialContext
L.x +getContext(UPA_LocationalContext, TypeName) :UPA_GeospatialContextType

«union»

UPA_GeospatialContextType

+ coordinate :DirectPosition
+ geometry :GM_Object

+ locationInstance :SI_LocationInstance [0..%]
+ movingFeature :MF_OneParam Geom effy

+ staticFeature

:FD_Feature

+ topology :TP_Object

age — UPA GeoSemantic Context

A_GeoSemanticContext, as shown in Figure 11, is a class of inferred geosemantic coptext
containing the location context of a user. This class requires the following types:

The type UPA_GeoSemantiesType, also shown in Figure 11, is a class of any number of sempntic
that can be spécified by ISO/TC 211 International Standards or other related specifications
for geograpliic information.

expressions
of semanticj

18
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«type» +rule «.type»
UPA Locational Context:: - @ UPALocational Context:
UPA_LocationalContextRule| 1 UPA_LocationalContext
«type»
«type» +rule .
UPA_GeoSemanticContextRuleé] 1» UPA_GeoSemanticContext
a +getContext(UPA_GeospatialContext, TypeName) :UPA_GeospatialContextType

«type»
UPA_GeoSemanticsType

i+ semanticExpressions :CharacterString

7.3

7.3.1
Com
into

prov

ofa
infor

7.3.2

7.3.2

The 1
of co

—
—
—

Thes|
reprq

Figure 11 — UPA_GeoSemanticContext associations

Computational viewpoint

Overview

butation viewpoint enables distribution through the functional decomposition of
objects which interact at interfaces. The complitation viewpoint describes the f
jded by the system and its functional decomposition. 7.3.2 and 7.3.3 describe the fu
IPA service/system using UML operation definitions, which are consistent with the en
mation viewpoints.

Context Producing Service model

.1 Semantics

ype UPA_ContextProdueingService, as shown in Figure 12, is a root class consisting of
htext producing services:

JPA_LocationalContextProducingService;
JPA_Geospatial€ontextProducingService;
JPA_GeoSemanticContextProducingService.

e three services are triggered by the type UPA_ContextTrigger which is a class of
psentations for the user.

the system
unctionality
hctionalities
terprise and

three types

hiny location

© ISO

2014 - All rights reserved

19


https://standardsiso.com/api/?name=95b941acb4cf5ffb7c8757b3b5f14c82

ISO 19154:2014(E)

«type»

UPA_ContextProducingService

«type»
UPA Locational Context::
UPA_LocationalContextElement

«type»
UPA_LocationalContextProducingService

+locationalContext(UPA_ContextTrigger) :UPA_LocationalContext

i

«type»
UPA_ContextTrigger

tupe
T

UPA_GeospatialContextProducingService

4geospatialContext(UPA_ContextTrigger) :UPA_GeospatialContext

UPA_GeoSemanticContextProducingServjee

«type»

+geosemanticContext(UPA_ContextTrigger) :UPA_GeoSemanticConfext

7.3.2.2 Type — UPA_ContextTrigger

Figure 12 — UPA_ContextProducingService associations

The type UPA_ContextTrigger, shown in Figure 13, is a class of any location representations for thejuser.
All three types of contextual information, location, geospatial;and geosemantic context informatiop, for

the user shalll be produced by this trigger.

«type»

UPA Locatipnmal Context::
UPA_Locational€ontextElement

«type»

UPA_ContextTrigger

7.3.3 Context Brokerage Service

7.3.3.1 Semantics

Figure 13 — UPA_ContextTrigger associations

The UPA Context Brokerage Service provides services through a specific API for the UPA Context
Producing Service to communicate with the other services such as LBS and a variety of geographic

information services, as shown in Figure 14.

Any application service that requires UPA context information should access the UPA Context Brokerage
Service. In addition, this service can hide the actual interface of various implementations of the UPA

Context Production Service.

+producer

«type» P
UPA_ContextBrokerageService

1.*

«type»
UPA_ContextProducingService

Figure 14 — UPA_ContextBrokerageService associations
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The Linked GeoData (LGD) service is responsible for openly inter-connecting geographic information
to external repositories or web resources using a transform to either Resource Description Framework
(RDF) data or Web Ontology Language (OWL) ontologies.

The UPA LGD Context has aggregation roles from the UPA Context Information Model that consists of UPA
Location Context, UPA Geospatial Context, and UPA GeoSemantic Context. The LGD Context specifies the
use of an RDF triples mechanism (Subject, Predicate, and Object) for linking to various open data sets,
such as Linking Open Data, GeoNames [14], or FOAF profiles for example.

7.3.3.3

The type UPA_LGD Service, as shown in Figure 15, provides services through a specific AP
functions such as transforming to RDF, cataloguing on LGD, registering on LGB stores,

control of LGD.

Type — UPA_LGDService

«type»
UPA_LGD_RDFElement

i

«type»
UPA_LGDService

«type»
UPA_toRDFService

[ for various
and quality

/7

UPA_LGDCatalogueService

«type»

The

«type»

UPA_LGDQualityControlfService

«type»
UPA_LGDRegisterService

Figure 15 — UPA_LGDService associations

datafsets to begenerated by the public users.

One
LGD

LGD_RDFElement generalizes all four services under UPA_LGD Service, which is a clas

5 of any RDF

of the~detailed services, UPA_toRDF Service, transfers UPA data sets to RDF data and UPA_
[atalogue Service provides catalogues of transformed RDF data. LGDRegister

bervice and
éred in LGD

LGD Ny Contan ]l C ol copntial + arralitss £ o granlic 3 Lo bt oo 1l o o rogick
tarity  GUTICT OT o CT vV ICC—COTTICT OT trrC—quarity 0T gCUET apTITCITITOT IITa CIOTT CIrd T 15 TCETS T

stores by public users.
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Annex A
(normative)

Abstract test suite

A.1 Scope in UPA-to-GI standards
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a) Test puj

b) Test mg
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a) Test Pu
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scope in a UPA-to-GI standard is as follows.

‘'pose: Verify that the scope of the UPA-to-GI standard defines which aspects,of geogr
tion it standardizes with respect to the list of aspects specified in Clause 1. Fof aspects
isted in Clause 1, verify that justifications are provided.

thod: Inspect the scope of the UPA to geographicinformation standard or profile and idg
spects of Clause 1 it refers to or the justifications for all additional'dspects.

ce: Clause 1.

e: Basic test.

eptual formalism
the applicable conceptual formalism is as follows.

pose: Verify that the conceptual formalisin*used in the standard is object oriented.

ce: 6.4.

e: Basic test.

conformance

mance of a specification or standard adhering to this International Standard shall re
andard datatypes, where appropriate, in the activities being standardized.

hphic
that

ntify

thod: Inspect that the concepts in the-standards are defined consistently with the object-
oriented methodology.

Juire

rposes, Verify the use of basic data types. When a data element is or requires the u|
he following types, the implementation of that element or element component shall

instanti

atien of a subtype of the corresponding type as defined in this International Standard

se of
e an

b) Test Method: Inspect to ensure that the documents exhibit and explicitly state the required

corresp

c) Referen

ondence.

ces: 7.2.

d) Test Type: Capability.
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A.4 Service conformance

Service conformance of a specification or standard adhering to this International Standard shall require
the use of standard service types, where appropriate, in the activities being standardized.

a) Test Purpose: Verify the use of basic services. When a service is or requires the use of one of the
following services, the implementation of that service or service component shall be an instantiation
of a subtype of the corresponding service defined in this International Standard.

b) Test Method: Inspect to ensure that the documents exhibit and explicitly state the required
correspondence.

c) References: 7.3.

d) Test Type: Capability.
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Annex B
(informative)

Additional background information on UPA-to-GI

B.1 Introduction

Annex B prd

B.2 Need

With the ady
advances in
many of thd

vides background and additional informative content on the subject of UPD-to-GI.

for a reference model

rancement of telecommunications technology, ever more powerful mobile devices, and
web technologies, the general public are accessing and using many varieties of serviceg
se services make use of, or are exclusively focused on, geographicZiinformation. The 1
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of presentaf
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content wi
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. Some examples of these types of services are map,or navigation assistance services f]
jart phones. Other examples are geo-tagging applications for posting pictures or mq
the user, in a blog entry from their devices or tweeting from places where they have vis
oped user application interfaces make thesé’services very simple to use and many of
fed functionality, with the general public*being the primary user group for many of {
. The general public, as users, are not only acting as consumers of geographic informg
roducers of geographic information;creating various types of content and embedding
geographic information, then sharing that content with others.
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The changing pace of the inter-related technologies described above, and the cross-domain link

which exist
concepts of

B.3 Congd

between them,represent an immediate need for a reference model to define and clarif]
[JPA-to-GI.

epts'of UPA-to-GI

rapid
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es have a geographic component, even though they are not specifically “map or location”
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v the

domains of ubiquitous computing and geographic information are interconnected in terms of the logical
environment for a set of applications and processes within each domain, a taxonomy of terms, and an
ontology defining the applications and services.

There are two driving forces behind UPA-to-GI; they are the standardization of geographic information
systems/servicesthatenables end-users (professionals and laymen alike) to haveaccesstothe geographic
information of their interest in an easy yet interoperable manner and the progress of ubiquitous
computing technologies that results in an augmented and intelligent information infrastructure.

From a semantic point of view, the following three concepts help to clarify UPA-to-GI:
— ubiquity;

— public access;
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— ubiquitous public access.

B.4  Ubiquity

Ubiquity, or omnipresence, is “the property of being present everywhere”.

Using a similar construct, ubiquitous geographic information is “geographic information supplied in
every place at any time for any device”.

Ubiquity of geographic information is realized in a ubiquitous computing environment where end-
users can make use of varied geographic information services based on “ambient intelligence”, which is
ntaxtawara narcanalizad
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dress the issue of ambient intelligence for geographic information, the following methods
eamless mobility/seamless access;
reographic context awareness.

rding seamless mobility, the goal of embedded systems and technologiés in a ubiquitou
onment is to achieve a state of “seamless mobility” that provides mobile users with cor
tive access to various information sources/services, including\geographic informati
"dless of protocols, networks, bands, and the physical envirgament.

raphic context awareness may be described from the stahdpoint of context awarenes
es which belong to the end-users. Context-awareness'is the integrated process or activ

e identity, time, activity, and the location ofithe user. Once the geographic context

cted, information services are able to provide a rich and high quality of ambient in
iser. The geographic context may include“one’s individual context, such as location
tation. In addition, the content may be static, such as basic geographic information,
as weather and traffic conditions,.or data from some kind of monitoring sensor.

Public access

c access to geographic(information means easy access or open access to geographic
ces and/or services by general public users and professional users alike. Greater emphd
e ease-to-use of geagraphic information services for the general public.

hportant aspect of public access to geographic information is that public users are no lo
imers of gedgraphic information but actively participate in the entire life cycle of
mation ffom the production, distribution, and sharing of geographicinformationtothec

request from users for any type of geographic information services such as LBS, map
| iray be unambiguously specified using the universal feature model specified by ISO

may be used:

S computing
tinuous and
on services,

5. One of the

al characteristics of ambient intelligence is context-awareness for a variety of machines/agents/

ity to collect
context may
of a user is
relligence to

speed, and
or dynamic,

information
sisis placed

nger passive
geographic
bnsumption.

display, and
19109. This

enab

€5 easy acCess 10T users to geographlc IforTation Services SINce the USers oniy Tieed to opECify what

kind of features they want to see in a computerized environment, without knowing their structures or
abstraction models, in order to obtain geographic information or geographic information services. This
may be referred to as universal representation of the real world as based on the ISO 19109 feature model.

Another method of public access is through Linked Data. Linked Data is about using the Web to connect
related data that wasn’t previously linked, or using the Web to lower the barriers to linking data currently
linked using other methods. The Linking Open Data (LOD) movement was initiated by the W3C Semantic
Web Education and Outreach Interest Group promotes Linked Data.

Linked Data is also known as Linked GeoData when geographic information is involved. Linked GeoData
can be defined and created by the general public along with the ever growing, publicly available open
geographic data and information sources such as the Open Street Map [http://www.openstreetmanp.
org] project and other participatory and community data creation efforts.
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Annex C

(informative)

Open Distributed Processing (RM-ODP) for UPA-to-GI reference

C.1 Intrdg

This Intern

model

duction

htional Standard defines a reference model for ubiquitous public access to‘ geogr

hiphic

information| (UPA-to-GI) using the viewpoints based on the model specified in ISO 19101-1:2014 and
RM-ODP syqtem architecture approach described in ISO/IEC 10746. The purpose of this architectyre is
to provide a|description of the system from multiple viewpoints. This architecture helps to ensurg that
each viewpqint will be consistent with the requirements and with other viewpoints.
C.2 Appljcation of RM-ODP viewpoints
Table C.1 depcribes how the RM-ODP viewpoints are applied in this Iiiternational Standard.

Table C.1 — Application of RM-ODP Viewpoints in this International Standard

Viewpoint Name Definition of RM-ODP viewpoint Use of the viewpoint in this Interna-
tional Standard
Enterprise viewpoint|A viewpoint on an ODP system and its This view identifies enterprise objects that
(21] environment that focuses on theépurpose, |specify different roles in the UPA-to-GI

= scope, and policies for that system environment.

Information A viewpoint on an ODP system and its envi- | This view describes semantics and reqtiire-

viewpaint ronment that focuses on the semantics of |ments for the processing of UPA servicg
(2.2 information and infermation processing. information using UML schema definitions.
Computational A viewpoint on an’ODP system and its envi- | This view describes the functionalities|of a
viewpa@int ronment that enables distribution through |UPA service/system using UML operatipn
(23 functional'décomposition of the system definitions.
'*‘ into objects which interact at interfaces.

Enginedring A viewpoint on an ODP system and its This view describes UPA-to-GI service
viewpqgint environment that focuses on the mecha- architecture which consists of services|
(Anney D) nisms and functions required to support providers, brokers, and interfaces.

I distributed interaction between objects in
the system.

Techno ogy A vinurpninf onan QODP cycfnm and.its an‘hnnlngy neutral
viewpoint environment that focuses on the choice of

technology in the system.
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Annex D
(informative)

Service architecture for UPA-to-GI

Introduction

Annd

D.2

Figure D.1 presents the conceptual service architecture for ubiquitou§ public access to
inforjmation (UPA-to-GI). The grey coloured items are identified as standardization areas.

The UPA-to-GI service architecture consists of services, providers, brokers, and interfaces.
manager is responsible for linking the primary components of the'UPA services.

Thesfe primary components are the geographic context awareness service, seamless acces
heterogeneous mobile environments, linked geodata serwvice for various open data sets as

Web

geographic information (UPA-to-GI). This architecture is based on the services defined.in IS

x D providesashortdescription of the conceptual service architecture for ubiquitouspul

Conceptual service architecture

and public geodata registration and quality controlservice for user generated contenf

blicaccessto

019119—9,

geographic

The service

5 service for
RDF on the
S.

4) To be published.

© ISO

2014 - All rights reserved

27


https://standardsiso.com/api/?name=95b941acb4cf5ffb7c8757b3b5f14c82

ISO 19154:2014(E)
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GeoContext & External
Semantic Data Open Geodata

Geographic

Information

C Data/Content Broker ) ( Linking Geodata Interface )
L3 v‘
Geocontext Seamless Access Linking Geodata Public Geodata
Awfareness Service || Service | Service | Reg/QC @ice
aN
Ubiquitous Public Access Service Manager O
%)
Lqcation-based Coordination Sensor Observation . .
. B . B : Data Fusion Service
Service Transform Service Service
( Open User Interface )( Data Interface )
SO A ) PG Y o | .
' Hetrogeneous Network ]
T R\ A |
Users GeoSensors,
(smartphone, laptop, computer; etc.) User Generated Contents

I:l Standardization item

Figute)D.1 — UPA-to-GI Service architecture

The data/cgntent providef. collects implicit geographic contents with current geographic information,
and deliverg to the service manager through data broker for being disseminated to appropriate seryices.

The linked geodata-interface could further join UPA services external web services, such as Geonames
Linked GeoDatali3}; and extend the web by setting RDF links between geographic-related items ffrom
different sofirces:

D.3 Service flow for UPA-to-GI

It is possible for these services to be accessed by heterogeneously networked devices, such as smart-
TVs, laptop computers, PDAs, mobile phones, and other networked devices. These services should be
provided in a similar manner to the heterogeneous clients, which can make their connections to the
network, and then take on any form.

The service manager for satisfying a user’s requirement should effectively exchange information as a
message and data-flow between the service and the user’s client. There is also a user service interface
between the user clients and the service manager. This user interface enables interaction with user
requestsviaservices,and receives user queries and passes them to the service manager which distributes
the request to the proper service.
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All requests from services should be encapsulated in a request-response manner. The particular
condition for a client or service might be stored either at the client-side or the server-side, and identified
by the state variables if needed.

This architecture should be satisfied with diverse network types, such as LAN, Cable Modem, ADSL,
WiFi, Zigbee®?%), Bluetooth®, and could include additional mobile environments including pedestrian,
in-car, public transportation, etc. This service architecture could provide UPA services for data-roaming
to seamless access services anywhere or any time.

In addition, an interface for collecting data could link various geographic events captured from a
geosensor with user generated contents or current information. These collected data sets could then be

b q . o1l ; ; dota £.c: ; L I ;
ounertoa stttanre- Service vra atata rastorserviceor-setrsor-onservaton—service:

5) Zigbee® and Bluetooth® are examples of suitable products available commercially. This information is given for
the convenience of users of this document and does not constitute an endorsement by ISO 19154 of these products.
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Annex E
(informative)

Existing standardization efforts

E.1 Standardization areas

E.1.1 Inty

Annex E ex
and extend {

These areas|

standan

standar

standar

E.1.2

A number o
public const

In order for
the public p

E.1.3

The standaf
As geograph
rigorous sp
geographic

In order to
also needed

E.1.4 St{

oduction

imines various areas where current and forthcoming standardization efforts. will bg
he domain of UPA-to-GI.

are divided into the following categories:
ds to allow public access to users (E.1.2);
ds to manage geographic information for public access (E.1.3);

ds to incorporate ubiquitous technologies into public acéess’ (E.1.4).

Standards to allow public access to users

f ISO/TC 211 standards already belong to this\category; however, they are focused o
mption of geographic information.

Lhe concept of UPA to expand, service standards not only for public consumption but al{
Foduction of geographic information'dre needed.

Standards to manage geographicinformation for public access

ds for the production and hitanagement of geographic information belong to this cate
ic information produced by public users could have accuracy and consistency issues,

pcifications and standards for data quality and metadata are required for this ty
nformation.

ntegrate mulfiple sources of geographic information, standards for global identifier

indards to incorporate ubiquitous technologies into public access

Context-awd

nefit

nh the

o for

oOTy.
more
be of

5 are

refess is an essential function not only for ubiquitous computing but also for public accq

ss to

geographic information. Spatial awareness, a type of context-awareness, is particularly important for UPA.

Spatial awareness is no longer limited to a UPA service that provides only user-interfaces; spatial
awareness is an important function of any kind of pervasive computing device.

Massively distributed architectures of ubiquitous computing and associated middleware are important
areas to be considered for standardization in UPA.

E.2 Standardization efforts related to UPA-to-GI

Figure E.1 visually portrays the types of standardization efforts that are taking place in terms of UPA
context information model defined in 7.2.2.
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Figure E.1 — Standardization efforts related to UPA context information mo

The fequirements for UPAstaniddards are not only limited to ISO/TC 211 butalso related to ot
and gtandardization orgahizations.

The
stanflardization Of-UPA.

harmonizatiomy-with other related standards should be an important prior

Tabl¢ E.1 prevides a summary of related standards having a direct link to UPA. While th
exhapustive;it does provide information on the more well-known and implemented standard
variqus’geomatics communities.
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her domains
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is list is not
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Table E.1 — UPA related standards

and Terms of
Use

demonstrates a number of functional capabilities related
to rights management (Access Control and Terms of Use)

Category Standard Standard description Origin
Privacy control |Service Location |Service location protocol describes architecture for pri- |IETF (Internet
for a user’s Protocol vacy-preserving location-based services in the Internet, |[Engineering Task
location focusing on authorization, security, and privacy require- |Force)

ments for the data formats and protocols used by these
services.
Access Control |Access control and terms of use (discussion paper) Open Geospa-

tial Consortium
(0GC)

that need to be described and chained.

Multi-dimen
sional featun
modelling ar]
representati

a, @

CityGML

Encoding Standard for the representation, storage,

and exchange of virtual 3D city and landscape models.
CityGML is implemented as an application schema of

the Geography Markup Language version 3.1.1 (GML3).
CityGML models both complex and georeferenced 3D
vector data along with the semantics associated with-the
data. In contrast to other 3D vector formats, CityGML

is based on a rich, general purpose information model

in addition to geometry and appearance information.

For specific domain areas, CityGML also prevides an
extension mechanism to enrich the datawith identifiable
features under preservation of semanticdnteroperability.

Open Geospat
tial Consortit
(0G®)

IndoorGML
(candidate)

The IndoorGML candidate standaréwill provide a
framework of interoperability between systems and ser-
vices for sharing indoor navigation information. Indoor
navigation comprises routing,planning, localization, and
tracking of subjects and ebjects. IndoorGML will support
these activities in different modes of locomotion, i.e.
walking, driving, and\flying as well as navigation in vir-
tual environments!Since there is no unique localization
technology like.GPS available indoors, many different
types of indoer’positioning techniques are used today,
often in combination with each other.

Open Geospaf
tial Consortit
(0GQ)

m

X3D, X3D mobile

X3D is a)standard file format and run-time architecture

ISO/IEC]TC 1/

X3D Earth to represent and communicate 3D scenes and objects SC 24/WG 6
using XML. X3D has a rich set of componentized features |Web3D Consgr-
that can be tailored for use in engineering and scientific |tium
visualization, CAD and architecture, medical visualiza-
tion, training and simulation, multimedia, entertainment,
education, and more.

OpenARML ARML (augmented reality markup language) is a speci- |AR Consortiym

fication that allows content developers to create content
that is displayed on various mobile AR browsers. Wiki-
tude is the first browser that natively supports ARML.

ARML is built on a subset of KML, a set of common tags
supported across all browsers and some browser specific
extensions. This specification describes the full set of
tags supported by Wikitude.

Feature binding
(under
consideration)

Standards for Multi dimensional (e.g. 2D+3D) feature
binding.
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Table E.1 (continued)

Category

Standard

Standard description

Origin

Location man-
agement

Place Identifier
Architecture
ISO 19155:2012

This standard specifies an architecture that defines a
reference model with an encoding method for an identi-
fier of a place. The concept of “place” includes “places” not
only in the real world but also those in the virtual world.
These “place” are identified using either coordinate iden-
tifiers, geographic identifiers, or virtual world identifiers
such as URI. This standard is applicable to location-based
services, emergency management services, and other

ISO/TC 211

- Geographic
information/
Geomatics

annlication domainsthat roauire 2 camman architocturo
rr 1 4

across specific domain, for the representation of place
descriptions using coordinate, geographic, or virtual
world identifiers.

Transfer nodes
ISO 19147
(candidate)

Transfer Nodes includes bus stops, train stations, subway
stations, ferry terminals, and airports. The nodes-denote
sites in transport networks where one can change‘modes
or means of transportation. These nodes are(ofivital
importance to make multi and inter modaltravel plan-
ning work. Thus they are of vital importance to Intelli-
gent Transportation Systems (ITS).

ISO/TC 211 -Ge
graph
tion/

0-

ic informa-
Geomatics

Geolocation API
Specification
(candidate)

This specification is limited to préviding a scripting API
for retrieving geographic position information associated
with a hosting device. The gedgraphic position informa-
tion is provided in terms of World Geodetic System coor-
dinates based on WGS84.The scope of this specification
does not include providing any kind of mark-up language
nor any definition afURI schemes for building URIs that
identify geographiclocations.

W3C
Web

(World Wi

de

Consortium)

Robotic
Localization
Service (RLS)

This standard.defines specifications for representing and
manipulating advanced location measurement results
and related information both in static and dynamic man-
ner. [n.drder to achieve high precision or accuracy, mod-
ern lecation data estimation techniques require auxiliary
fnformation such as measurement time or error estima-
tion. Aggregation of multiple measurement sources is
often required for attaining high precision. RLS defines a
framework for handling these information that are essen-
tial for advanced positioning by extending the existing
spatial coordinate standards. Although the specification
is named as ‘robotic’, this specification can be applied to
other fields that require advanced location estimation,
such as ubiquitous sensor networks or next-generation
geographic information systems.

OMG

Object Man-

agement Group)

Dynamic fea-

ture

Moving object

This standard defines a GML application schema to

Open|Geospa-
tial Cbnsortium

mndp]]ing

anpch ot

(candidate)

encade a cnqpchnf ofa mnving nhjpr‘f inr‘]nding its
location, translational velocity, and acceleration. This
specification addresses the use case of a solid object, such
as a car, travelling in a plane local to the object, such as a
street. The velocity is an instantaneous vector composed
of a scalar speed and a heading relative to North.

(0GC)

Sensor Model
Language
(SensorML)

Sensor Model Language Encoding Standard (SensorML)
specifies models and XML encoding that provide a frame-
work within which the geometric, dynamic, and obser-
vational characteristics of sensors and sensor systems
can be defined. There are many different sensor types,
from simple visual thermometers to complex electron
microscopes and earth observing satellites. These can

all be supported through the definition of atomic process
models and process chains.

Open Geospa-
tial Consortium
(0GQ)
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Table E.1 (continued)

extension
(candidate)

provide a standard mechanism to query a résource based
on geographic extents, or location name, The'geospatial
results are based on the GeoRSS standards. Therefore,
latitude/longitude order, bounding box'parameters, and
polygon are all using that standard.

Category Standard Standard description Origin
RoSE The aim of RoSE is to provide a standardized framework |ISO/IEC]TC 1/
(Representation |which shall allow for controlling sensory effects in order |SC 29/W
of Sensory to increase the overall experience of the user when con- |11(MPEG)
Effects) suming multimedia content. A sensory effect is an effect
(candidate) to augment feelings by stimulating sensory organs in a

particular sense of a multimedia application. Examples
of sensory effects include, but are not limited to, audio
(sound), visual (video), tactile (light, shading, vibration,
U\rinr], fompnvc\fuvn’ an’ and uyqfuv)’ and n]Fc\r‘f'r\v}y (cr‘anf}
GeoSPARQL -a |This standard defines an enhanced query language based | Open Geospar
Geographic on SPARQL that uses an RDF (Resource Description tial Consortiym
Query Language |Framework) representation for geographic information |(0GC)
for RDF Data, based on the General Feature Model (from ISO 19109)
v1.0 and spatial predicates consistent with the spatial schema
(from ISO 19107), and query predicates for geomet-
ric and topological operators (from Simple Feature, gr
[SO 19125).
Geosemanti¢s |Open Search geo |The purpose of the OpenSearch-Geo extensiong-is to OpenSearch.¢rg

Ontology - Part
1: Framework
ISO/TS 19150-1
(candidate)

The semantic web has become:anextension of the
already existing web of data, )by adding machine-process-
able data (with embedded(Semantics) as opposed to just
documents. This approach involves reasoning capabil-
ities based on ontologies. Ontology consists of a formal
representation of'phenomena of a universe of discourse
with an underlyinhg vocabulary including definitions and
axioms that make the intended meaning explicit and
describe phenomena and their interrelationships. The
other preposed parts of ISO 19150 are:

— Part 2: Rules for developing ontologies in the Web
Ontology Language (OWL);

< Part 3: Semantic operators, defining semantic proxim-
ity operators between concepts that complement geomet-
ric and temporal operators;

— Part 4: Service ontology, identifying the framework for
service ontology and defining the description of Web ser-
vices for geographic information in an ontology language;

— Part 5: Domain ontology registry, defining an interna-

ISO/TC 211

- Geographic|
information/|
Geomatics

tional registry of geographic information domain ontolo-
gies and its maintenance;

— Part 6: Service ontology registry, defining an interna-
tional registry of geographic information service ontolo-
gies and its maintenance.

W3C
Geospatial
Vocabulary

This technical report defines a basic ontology and OWL
vocabulary for representation of geospatial properties
for Web resources.

w3cC
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