G002:9LL61L OSI SZN/SV

AS/NZS ISO 19116:2005

1ISO 19116:2004
Reconfirmed 2016

Australian/New Zealand Standard™

Geographic information—Positioning
services

AUSTRALIA STANDARDS

NNNNNNNNNN

; STANDARDS v



AS/NZS 1SO 19116:2005

This Joint Australian/New Zealand Standard was prepared by Joint Technical
Committee IT-004, Geographical Information. It was approved on behalf of the
Council of Standards Australia on 4 April 2005 and on behalf of the Council of
Standards New Zealand on 18 March 2005.

This Standard was published on 27 April 2005.

The following are represented on Committee IT-004:

ACT Department of Urban Services

ANZLIC-the Spatial Information Council

Association of Aerial Surveyors Australia

Association of Crown Research Institutes New Zealand
Australasian Fire Authorities Council

Australian Bureau of Statistics

Australian Map Circle

Australian Urban and Regional Information Systems Association
CSIRO Exploration & Mining

Department for Administrative and Information Services (South Australia)
Department of Conservation, NZ

Department of Defence (Australia)

Department of Infrastructure, Planning and Environment (NT)
Department of Natural Resources and Mines (QLD)

Department of Primary Industries, Water and Environment Tasmania
Energy Supply Association of Australia

Geoscience Australia

Inter-Governmental Committee on Surveying and Mapping

Land Information New Zealand

Land Victoria

Land and Property Information NSW

Local Government New Zealand

Mapping Sciences Institute, Australia

Telecom New Zealand

Western Australian Land Information System

Keeping Standards up-to-date

Standards are living documents which reflect progress in science, technology and
systems. To maintain their currency, all Standards are periodically reviewed, and
new editions are published. Between editions, amendments may be issued.
Standards may also be withdrawn. It is important that readers assure themselves
they are using a current Standard, which should include any amendments which
may have been published since the Standard was purchased.

Detailed information about joint Australian/New Zealand Standards can be found by
visiting the Standards Web Shop at www.standards.com.au or Standards New
Zealand web site at www.standards.co.nz and looking up the relevant Standard in
the on-line catalogue.

Alternatively, both organizations publish an annual printed Catalogue with full
details of all current Standards. For more frequent listings or notification of
revisions, amendments and withdrawals, Standards Australia and Standards New
Zealand offer a number of update options. For information about these services,
users should contact their respective national Standards organization.

We also welcome suggestions for improvement in our Standards, and especially
encourage readers to notify us immediately of any apparent inaccuracies or
ambiguities. Please address your comments to the Chief Executive of either
Standards Australia or Standards New Zealand at the address shown on the back
cover.

This Standard was issued in draft form for comment as DR 05047.



AS/NZS ISO 19116:2005 (Reconfirmed) 2016-12-23

STANDARDS AUSTRALIA/STANDARDS NEW ZEALAND

RECONFIRMATION

OF
AS/NZS IS0 19116:2005
Geographic information—Positioning services

RECONFIRMATION NOTICE

Technical Committee IT-004 has reviewed the content of this publication and in
accordance with Standards Australia procedures for reconfirmation, it has been
determined that the publication is still valid and does not require change.

Certain documents referenced in the publication may have been amended since the
original date of publication. Users are advised to ensure that they are using the latest
versions of such documents as appropriate, unless advised otherwise in this
Reconfirmation Notice.

Approved for reconfirmation in accordance with Standards Australia procedures for
reconfirmation on 18 May 2015.

Approved for reconfirmation in New Zealand on behalf of the Standards Council of
New Zealand on 4 November 2016.

The following are represented on Technical Committee IT-004:

ANZLIC - the Spatial Information Council
Australian Antarctic Division

Australian Bureau of Meteorology

Australian Bureau of Statistics

Australian Hydrographic Office

CSIRO

Curtin University of Technology

Department of Communications (Australian Government)
Department of Defence (Australian Government)
Geoscience Australia

Master Builders Australia

New Zealand Geospatial Office

Science New Zealand

Spatial Industries Business Association



NOTES



AS/NZS I1SO 19116:2005

Australian/New Zealand Standard™

Geographic information—Positioning
services

First published as AS/NZS 1ISO 19116:2005.

COPYRIGHT
© Standards Australia/Standards New Zealand

All rights are reserved. No part of this work may be reproduced or copied in any form or by
any means, electronic or mechanical, including photocopying, without the written
permission of the publisher.

Jointly published by Standards Australia, GPO Box 5420, Sydney, NSW 2001 and
Standards New Zealand, Private Bag 2439, Wellington 6020

ISBN 0 7337 6656 0



PREFACE

This Standard was prepared by the Joint Standards Australia/Standards New Zealand Committee IT-
004, Geographical Information.

This Standard is identical with, and has been reproduced from ISO 19116:2004, Geographic
information—Positioning services.

The objective of this Standard is to specify, and provide geographic information system, developers
with, the data structure and content of an interface that permits communication between position-
providing device(s) and position-using device(s) so that the position-using device(s) can obtain and
unambiguously interpret position information and determine whether the results meet the
requirements of the use.

The terms ‘normative’ and ‘informative’ are used to define the application of the annex to which they
apply. A normative annex is an integral part of a standard, whereas an informative annex is only for
information and guidance.

(a) Its number appears on the cover and title page while the international standard number appears
only on the cover.

(b) In the source text °this International Standard’ should read ‘this Australian/New Zealand
Standard’.

(c) A full point substitutes for a comma when referring to a decimal marker.

References to International Standards should be replaced by references to Australian or
Australian/New Zealand Standards, as follows:

Reference to International Standard Australian/New Zealand Standard

ISO AS 1SO

1000 SI units and recommendations for the 1000 SI units and recommendations for the
use of their multiples and of certain use of their multiples and of certain
other units other units

ISO AS/NZS ISO

19108 Geographic information—Temporal 19108 Geographic information—Temporal
schema schema

19111 Geographic information—Spatial 19111 Geographic information—Spatial
referencing by coordinates referencing by coordinates

19113 Geographic information—Quality 19113 Geographic information—Quality
principles principles

19114 Geographic information—Quality 19114 Geographic information—Quality
evaluation procedures evaluation procedures

19115 Geographic information—Metadata 19115 Geographic information—Metadata

Only international references that have been adopted as Australian or Australian/New Zealand
Standards have been listed.
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INTRODUCTION

0.1 General

Positioning services are among the processing services identified in ISO 19119. Processing services include
services that are computationally oriented and operate upon the elements from the model domain, rather than
being directly integrated in the model domain itself. This International Standard defines and describes the
positioning service. Other services in this domain are coordinate transformation, metric translation, format
conversion, semantic translation, etc.

Positioning services employ a wide variety of technologies that provide position and related information to a
similarly wide variety of applications, as depicted in Figure 1. Although these technologies differ in many
respects, there are important items of information that are common among them and serve common needs of
these application areas, such as the position data, time of observation and its accuracy. Also, there are items
of information that apply only to specific technologies and are sometimes required in order to make correct
use of the positioning results, such as signal strength, geometry factors, and raw measurements. Therefore,
this International Standard includes both general data elements that are applicable to a wide variety of
positioning services and technology specific elements that are relevant to particular technologies.
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Figure 1 — Positioning services interface allows communication of position data for a wide variety of
positioning technologies and users
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Modern electronic positioning technology can measure the coordinates of a location on or near the Earth with
great speed and accuracy, thereby allowing geographic information systems to be populated with any number
of objects. However, the technologies for position determination have had neither a common structure for
expression of position information, nor a common structure for expression of accuracy. The positioning-
services interface specified in this International Standard provides data structures and operations that allow
spatially oriented systems, such as GIS, to employ these technologies with greater efficiency by permitting
interoperability among various implementations and various technologies.



This interface may be applied to communication among any of the components of systems that generate and
use position information. Such systems may incorporate an instrument providing position updates to one or
more position-using devices for data processing, storage, and display. For example, a navigation display
system may include recording functions that store the history of a vehicle’s movement, processing tools that
compute guidance updates along a planned course relying on stored waypoints, and a display device that
provides the navigator with current position, computed guidance information, and cartography from stored
coordinate information. This International Standard specifies an interface that carries position and related
information among any of these components, and should be sufficient for communication between the position
providing device and any connected position using devices. Additional interfaces may also exist in such a
system, for example providing for cartographic portrayal of stored coordinate information, which are outside
the scope of this International Standard.

Standard positioning services provide client systems with operations that access positioning results and
related information in a uniform manner, isolating the client from the multiplicity of protocols that may be
employed to communicate with the positioning instruments. For example, a realized-positioning service could
communicate with a GNSS receiver using the well-known NMEA 0183 protocol, translate the information, and
provide the positioning results to a geographic information display client through the ISO 19116 standard
interface specified in this document. Another realized-positioning service could communicate with a GNSS
receiver using a manufacturer's proprietary binary protocol. Through the use of standardized positioning
service interfaces, the hardware communication protocols become transparent to the client application.

Evolution of new communication protocols that closely follow the data structures described in this International
Standard is also anticipated. Such communication standards will facilitate efficient fulfilment of the information
requirements of the positioning services interface and facilitate modular interchangeability of the positioning
technology components.

0.2 Potential use of the service

The application of this International Standard is illustrated in Figure 2 by a simplified case for a user obtaining
coordinates from a GNSS receiver.

GetSystemlnfo
Position UNO

Select Coordinate
Reference System (CRS)

Q GetCurrentPosition Y7\

Get/Set Operation

Conditions Compute Position

O from Measurements

Compute Position according
to Operating conditions

Figure 2 — Use case for getting coordinates from a positioning service
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First, the positioning service device transmits system-identification data so that the user can determine the
type of positioning system, in this case a GNSS receiver, and whether the system is operational.

Next, the user sets the GNSS receiver to provide coordinates in the desired Coordinate Reference System
(CRS) through the interface by performing setMode operations. For instance, the coordinate reference system
could be set to NAD27 Virginia State Plane, North Zone, US Survey feet. Note that by using well-recognized
CRS names in accordance with the 1SO 19111 structure, the user avoids some of the complexity of the
definition of the coordinate reference system by using a named datum and mapping projection, and the
system interprets these and loads predefined set of parameters.

By performing technology-specific setOperatingConditions operations, the user also sets certain operating
conditions of the system so that the position determination will be performed in a desired manner. For
example, the user sets the satellite-elevation mask of the GNSS receiver so that satellites that are at low
angles in the sky, and consequently, more affected by signal passage through the atmosphere, are excluded
from the computation. Certain other operating conditions, such as the current actual positions of available
satellites, are not controllable by the user and are determined by the system.

The system then performs measurements according to the operating conditions of the signal from the GNSS
satellites and uses these measurements to compute a position cast in the specified Coordinate Reference
System.

Finally, the computed position is reported to the user through the PS_Observation data object.
The positioning system also reports on certain operating conditions to help the user decide whether to use the
position value. For example, one of the indicators of solution quality is the dilution of precision (DOP) value,

which is based on the geometry of the satellites observed to determine the position.

Communication of this information is performed through the standard data structures to the user’s display
device, which portrays it to the user.



AUSTRALIAN/NEW ZEALAND STANDARD

Geographic information — Positioning services

1 Scope

This International Standard specifies the data structure and content of an interface that permits
communication between position-providing device(s) and position-using device(s) so that the position-using
device(s) can obtain and unambiguously interpret position information and determine whether the results meet
the requirements of the use. A standardized interface of geographic information with position allows the
integration of positional information from a variety of positioning technologies into a variety of geographic

information applications, such as surveying, navigation and intelligent transportation systems. This
International Standard will benefit a wide range of applications for which positional information is important.

2 Conformance
This International Standard defines two levels of conformance: Basic (that all implementations shall meet) and
Extended (for technology-specific data related to a positioning system). Any positioning services

implementation or product claiming conformance with this part of the International Standard shall pass all the
requirements described in the corresponding abstract test suite set forth in Annex A.

3 Normative references

The following referenced documents are indispensable for the application of this document. For dated
references, only the edition cited applies. For undated references, the latest edition of the referenced
document (including any amendments) applies.

ISO 1000:1992, S/ units and recommendations for the use of their multiples and of certain other units

ISO/TS 19103:—"), Geographic information — Conceptual schema language

ISO 19108:2002, Geographic information — Temporal schema

ISO 19111:2003, Geographic information — Spatial referencing by coordinates

ISO 19113:2002, Geographic information — Quality principles

ISO 19114:2003, Geographic information — Quality evaluation procedures

ISO 19115:2003, Geographic information — Metadata

1) To be published.
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