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Foreword

This document (EN ISO 19111:2007) has been prepared by Technical Committee ISO/TC 211
"Geographic information/Geomatics" in collaboration with Technical Committee CEN/TC 287
"Geographic Information", the secretariat of which is held by NEN.

This European Standard shall be given the status of a national standard, either by publication of
an identical text or by endorsement, at the latest by January 2008, and conflicting national
standards shall be withdrawn at the latest by January 2008.

This document supersedes EN ISO 19111:2005.

According to the CEN/CENELEC Internal Regulations, the national standards organizations of
the following countries are bound to implement this European Standard: Austria, Belgium,
Bulgaria, Cyprus, Czech Republic, Denmark, Estonia, Finland, France, Germany, Greece,
Hungary, Iceland, Ireland, ltaly, Latvia, Lithuania, Luxembourg, Malta, Netherlands, Norway,
Poland, Portugal, Romania, Slovakia, Slovenia, Spain, Sweden, Switzerland and United
Kingdom.

Endorsement notice

The text of ISO 19111:2007 has been approved by CEN as EN ISO 19111:2007 without any
modifications.
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Introduction

Geographic information contains spatial references which relate the features represented in the data to
positions in the real world. Spatial references fall into two categories:

— those using coordinates;
— those based on geographic identifiers.

Spatial referencing by geographic identifiers is defined in ISO 19112 [4]. This International Standard describes
the data elements, relationships and associated metadata required for spatial referencing by coordinates. It
describes the elements that are necessary to fully define various types of coordinate systems and coordinate
reference systems applicable to geographic information. The subset of elements required is partially
dependent upon the type of coordinates. This International Standard also includes optional fields to allow for
the inclusion of non-essential coordinate reference system information. The elements are intended to be both
machine and human readable.

The traditional separation of horizontal and vertical position has resulted in coordinate reference systems that
are horizontal (2D) and vertical (1D) in nature, as opposed to truly three-dimensional. It is established practice
to define a three-dimensional position by combining the horizontal coordinates of a point with a height or depth
from a different coordinate reference system. In this International Standard, this concept is defined as a
compound coordinate reference system.

The concept of coordinates can be expanded from a strictly spatial context to include time. 1ISO 19108
describes temporal schema. Time can be added as a temporal coordinate reference system within a
compound coordinate reference system. It is even possible to add two time-coordinates, provided the two
coordinates describe different independent quantities.

EXAMPLE An example is the time/space position of a subsurface point of which the vertical coordinate is expressed
as the two-way travel time of a sound signal in milliseconds, as is common in seismic imaging. A second time-coordinate
indicates the time of observation, usually expressed in whole years.

Certain scientific communities use three-dimensional systems where horizontal position is combined with a
non-spatial parameter. In these communities, the parameter is considered to be a third, vertical axis. The
parameter, although varying monotonically with elevation or depth, does not necessarily vary in a simple
manner; thus, conversion from the parameter to height or depth is non-trivial. The parameters concerned are
normally absolute measurements and the datum is taken with reference to a direct physical measurement of
the parameter. These non-spatial parameters are beyond the scope of this International Standard. However,
the modelling constructs described within this International Standard can be applied through a profile specific
to a community.

In addition to describing a coordinate reference system, this International Standard provides for the
description of a coordinate transformation or a coordinate conversion between two different coordinate
reference systems. With such information, spatial data referred to different coordinate reference systems can
be related to one specified coordinate reference system. This facilitates spatial data integration. Alternatively,
an audit trail of coordinate reference system manipulations can be maintained.

© 1SO 2007 — All rights reserved \4
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Geographic information — Spatial referencing by coordinates

1 Scope

This International Standard defines the conceptual schema for the description of spatial referencing by
coordinates, optionally extended to spatio-temporal referencing. It describes the minimum data required to
define one-, two- and three-dimensional spatial coordinate reference systems with an extension to merged
spatial-temporal reference systems. It allows additional descriptive information to be provided. It also
describes the information required to change coordinates from one coordinate reference system to another.

In this International Standard, a coordinate reference system does not change with time. For coordinate
reference systems defined on moving platforms such as cars, ships, aircraft and spacecraft, the
transformation to an Earth-fixed coordinate reference system can include a time element.

This International Standard is applicable to producers and users of geographic information. Although it is
applicable to digital geographic data, its principles can be extended to many other forms of geographic data
such as maps, charts and text documents.

The schema described can be applied to the combination of horizontal position with a third non-spatial
parameter which varies monotonically with height or depth. This extension to non-spatial data is beyond the
scope of this International Standard but can be implemented through profiles.

2 Conformance requirements

This International Standard defines two classes of conformance, Class A for conformance of coordinate
reference systems and Class B for coordinate operations between two coordinate reference systems. Any
coordinate reference system claiming conformance to this International Standard shall satisfy the
requirements given in A.1. Any coordinate operation claiming conformance to this International Standard shall
satisfy the requirements given in A.2.

3 Normative references

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

ISO/TS 19103, Geographic information — Conceptual schema language

ISO 19108, Geographic information — Temporal schema

ISO 19115, Geographic information — Metadata

Normative reference to ISO 19115 is restricted as follows. In this International Standard, normative reference
to 1ISO 19115 excludes the MD_CRS class and its component classes. ISO 19115 class MD_CRS and its
component classes specify descriptions of coordinate reference systems elements. These elements are

modelled in this International Standard.

NOTE The MD_CRS class and its component classes were deleted from ISO 19115:2003 through Technical
Corrigendum 1:2006.
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