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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 1SO 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 1SO, also take part in the work. ISO collaborates closely with the International Electfotechnical
Commigsion (IEC) on all matters of electrotechnical standardization.

Internatfonal Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part 3.

The majn task of technical committees is to prepare International Standards. Draft International Standargls adopted
by the technical committees are circulated to the member bodies for voting. Publication-as an Internationgl Standard
requireq approval by at least 75 % of the member bodies casting a vote.

In exceptional circumstances, when a technical committee has collected data ©f,a different kind from that which is
normally published as an International Standard (“state of the art”, for example), it may decide by a simpgle majority
vote of its participating members to publish a Technical Report. A Technicdl’Report is entirely informative in nature
and dogs not have to be reviewed until the data it provides are considered to be no longer valid or useful.

Attention is drawn to the possibility that some of the elements of this Technical Report may be the subje¢t of patent
rights. 1$0O shall not be held responsible for identifying any or allsuch patent rights.

ISO/TR[19120 was prepared by Technical Committee ISO/TC 211, Geographic information/Geomatics.
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Introduction

The ISO 19100 series of geographic information standards under development within ISO/TC 211 provides a
framework for the development of geographic information standards. There are a number of existing functional
standards in use within the international community that would seek to achieve compliance with the emerging
ISO 19100 series of standards.

The availgbility of a common frame of reference, as provided by the ISO 19100 series, may also. prgsent an
opportunity for harmonization between the functional standards to the extent that such harmonization-supports the
primary gagal of harmonization of the functional standards with the ISO 19100 series, but harm@njzation between
functional standards is not the subject of this report. This Technical Report seeks to identify how.functional standards
can be deyveloped as profiles of the ISO 19100 series of standards and how this profiling-process can promote
harmonization between these functional standards.
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Geographic information — Functional standards

1 Scope

within th

Within tr_rrt‘rh_l_h_l'R_fl_l_l_l_dﬁ‘h_ﬁ_ﬂ_d—l_e context o1 this _Technical Report, a functional standard has been identiiied as an existung
informafion standard, in active use within the international community. National standards have not been
is report.
hnical Report seeks to identify the components of those recognized functional stahdards and

This Te
element
Report

ISO 191

S that can be harmonized between these standards and with the ISO/TC 211 basestandards. Thi
provides a starting point for a feedback cycle between the functional standardS communitie
00 series component project teams.

2 References

ISO/IEC

ISO/IEQ

ISO/IEQ
Profiles

ISO 191

ISO 191

ISO/TS

ISO 191

ISO 191

ISO 191

ISO 191

ISO 191

ISO 191

8211:1994, Information technology — Specification for a data déscriptive file for information inte
8824 (all parts):1998, Information technology — Abstract Syhtax Notation One (ASN.1)

TR 10000-1:1998, Information technology — Framework and taxonomy of International St
— Part 1: General principles and documentation framework

01—, Geographic information — Reference model

02:—D), Geographic information — Overview

19103:—1), Geographic information<~"Conceptual schema language
04:—b), Geographic information.— Terminology

05:2000, Geographic infarmation — Conformance and testing
06:—b), Geographic-information — Profiles

07:—b), Geographic information — Spatial schema

08:—D), Geographic information — Temporal schema

09:4-Y, Geographic information — Rules for application schema

heographic
considered

to identify
5 Technical
s and the

'change

andardized

ISO 191T0—%, Geographic information — Feature cataloguing methodology

1ISO 19111:—D), Geographic information — Spatial referencing by coordinates

1ISO 19112:—D), Geographic information — Spatial referencing by geographic identiers

1ISO 19113:—D), Geographic information — Quality principles

1ISO 19114:—D), Geographic information — Quality evaluation procedures

1) To be published.
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ISO 19115

ISO 19116

ISO 19117

ISO 19118

ISO 19119

1), Geographic information — Metadata
1D, Geographic information — Positioning services
1D, Geographic information — Portrayal
1D, Geographic information —Encoding

1), Geographic information —Services

Yol nY i)

ISO/TR 14
CEN ENV

Digital Ge|
June 1997

Internation

3 Term;
For the pu

3.1
encapsulal

collection ¢f specified data content in a well-defined coding structure or the process by which it is done

3.2
functional
existing ge

different nations, and currently used for that purpose

3.3
module
predefined

3.4

profile

set of one
options an

[ISO/EC T

35
product sp

25, GCUH'Q’JI‘?I‘U Data l’-I.IICJ (\JUI /
14825, Geographic Data Files (GDF)

pgraphic Exchange Standard (DIGEST). Digital Geographic Information Working Grodp — EG

al Hydrographic Organization (IHO) Transfer Standard S-57, Edition 3.0

5 and definitions

poses of this Technical Report, the following terms and definitiods apply.

ion

standard
ographic information exchange standard, developed specifically for transfer of data between e

set of elements in a base standard that may be used to construct a profile

or more base standards and - where applicable - the identification of chosen clauses, classes,
H parameters of those base standards that are necessary for accomplishing a particular function

R 10000:1:1998]

ecification

ition 2.0

htities in

subsets,

descriptior

of theumiverse of discourseand-a specification for mappingtheumiverse of discoursetoa datas

4 Abbreviated terms

BIIF

CHRIS

CHS

DBWG

Binary Image Intechange Format
Committee on Hydrographic Requirements for Information Systems (IHO)
Canadian Hydrographic Service

Data Base Working Group, now called TSMADWG (IHO)
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DIGEST Standard for the exchange of digital geographic information. Supports the exchange of DGI required to
support military operations

DGl Digital geographic information

DGIWG Digital Geographic Information Working Group

DNC Digital Nautical Chart (DIGEST)

ECDIS Fleetronic-Chart-Bisplay-tfermatien-System{S-57)

ENC Electronic Nautical Chart (S-57)

FACC Feature and Attribute Coding Catalogue (DIGEST)

FRS Feature Representation Scheme (GDF)

GDF Geographic Data Files (CEN/ISO), standard for definition and exchange of digital road databases with a
focus on navigation applications

HO Hydrographic Office

HWP Harmonization Working Party (joint DGIWG/IHO)

ICD Interface Control Document (DGIWG/IHO HWP)

IHB International Hydrographic Bureau (secretariat of the IHO)

IHO International Hydrographic Organization

IIF Image Interchange Format

IMO International Maritime Organization

MD Maintenance Decument (refers to S-57, published by TSMADWG)

NATO North Atlantic Treaty Organization

OoGC Open GIS Consortium, Inc.

OGIS Open GIS

S-57 IHO Transfer Standard; standard for the exchange of digital hydrographic data between national

Hydrographic Offices, and for the distribution of such data to manufacturers, mariners and other users
STANAG  Standardization Agreement (NATO)
TSMAD Transfer Standard Maintenance and Applications Development Working Group (IHO)
usocC Use of the Object Catalogue for ENC (S-57)

VRF Vector Relational Format (DIGEST encapsulation)
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5 Review of functional standards

5.1 General

This Technical Report reviews a selection of functional standards currently in use within the international digital
geographic information community. The standards selected are not intended to represent an exhaustive review of all
the de-facto international geographic data standards currently in existence. Such work has been carried out by other
organizations; rather than duplicating their effort, this Technical Report addresses a number of existing standards in
wide use at the current time.

The experience gained in considering the activities required to develop these functional standards into profiles of the
ISO 19100 series of standards is valuable to any developer or data producer considering the use of profiles as a
mechanism for achieving compliance with the ISO 19100 series.

The review of the functional standards in parallel with the development of the ISO 19100 series”of standayds, has
identified the need for liaison between the International Standard developers and the functiohal'standard corpmunity.

— The “sequential” development of International Standards should be cyclically linked-to the external fynctional
standards communities. This provides for a “sanity check” on the emerging international standards by groviding
real tet cases.

— Once the component base standards have reached International Standardcstatus, they still may not be adequate
to handle all requirements of the functional standards. These outstanding requirements may prompt future
versions of the standard to be developed.

Three fungtional standards are considered within this Technical Report. They are as follows.

— DIGEST (Digital Geographic Exchange Standard): In usecto’ support the military DGI requirements gmongst
NATO pations. The standard is maintained by the Digital Geographic Working Group (DGIWG).

— GDF (Geographic Data Files): In use to define and exchange digital road databases, with a particular emphasis
on navjgation applications.

— S-57: In use to support the exchange of digital‘hydrographic data between national Hydrographic Offices and for
distribytion to manufacturers, mariners, andhother data users.

Each of the functional standards considered within this Technical Report comes from a different user commuhity, and
as such biings a unique perspective to the profiling activity. Each of the standards and their intended audignce are
summarizgd in the following sections,

5.2 The PDigital Geographi¢'Information Working Group (DGIWG) DIGEST Standard

5.2.1 Intrpduction

The Digita] Geographic Information Working Group (DGIWG) was established in 1983 to support the exchange of
Digital Gepgraphic Information (DGI) among the military of NATO nations. The DGIWG membership |ncludes
Belgium, C,allada, DCIIIIIQI:’\, =t ance; Germat Y, :ta:y, Nett ICI:ClIIdD, Not way, Spaill, the-BH<andthedS—Fotrcountries

have observer status: Australia, Portugal, Greece and New Zealand.

The DGIWG is not an official NATO body; however, the DGIWG's standardization work has been recognized and
welcomed by the NATO Geographic Conference (NGC). The DGIWG developed and maintains DIGEST as an
exchange standard to facilitate the exchange of DGI to support interoperability within and between the military
components of NATO nations, and to promote burden sharing of digital data production. The scope of this activity
includes dataset specification development and harmonization of standards.

The DIGEST standard has been subject to continual evolution, in order to satisfy the requirements of the defence
user community, and has evolved beyond its initial conception as an exchange standard, and now forms a true
geospatial standard, addressing quality, data modelling and feature cataloguing in addition to data exchange formats.

4 © 1SO 2001 — All rights reserved
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In the future, defence data providers will be required to support multinational forces with global coverage of
geographic data. This data will need to be produced accurately and provided quickly in order to support the needs of
the forces. Thus the need to burden share and to interoperate is critical. The DGIWG seeks to meet this objective by
developing DIGEST in order to provide a common core of data standards and processes to support interoperability.

DIGEST has become a NATO standardization agreement (STANAG 7074) and the latest version of DIGEST,
edition 2.0, was released in June 1997.

5.2.2 Contents

DIGEST supports the exchange of raster, matrix, imagery and vector DGI (and assoclated text) among
and usefs. DIGEST supports a range of vector topological structures:

— Levegl O topology - “Spaghetti”

— Lev

— Levd

— Levegl 3 topology - “Planar Graph with Face”

The sta
support
includes
featureg
The stru
a) Part

b) Part

c) Part

[ 1 topology - “Chain-Node”
| 2 topology - “Planar Graph”

ndard describes a variety of encapsulations, which are in effect profites, for the various d3

bd by DIGEST. These encapsulations are defined in a series of Annexes to the standard. DI
the Feature and Attribute Coding Catalogue (FACC), which forms a comprehensive coding S

, their attributes and attribute values.

cture of the DIGEST document is as follows:

1: General Description

2: Theoretical Model, Exchange Structure and Encapsulation Specifications

A\nnex A: ISO/IEC 8211 Encapsulation Specifications

A\nnex B: ISO/IEC 8824 Encapsulation Spegifications

A\nnex C: Vector Relational Format (VRFE)-Encapsulation Specification

DIGEST VRF encapsulation describes the vector format supported by the DIGEST standard. VR

” o«

connected to”, “stacked on}and “stacked under”.

A\nnex D: Image Interchange Format (IIF) Encapsulation

IF complies with the Binary Image Interchange Format (BIIF).

\nnex E: ASCINEnhcapsulation

fable of ¢ontents when the transmittal is non-standard (due to more than one kind of data s
bncapsulation)

3-Codes and Parameters

producers

ta models
S5EST also
cheme for

F supports

multiple levels of vector topology, and also supports application level relationships between featurgs, such as

tructure or

d) Par

4. Fealure and Attribute Coding Catalogue.

FACC is a data dictionary of feature and attribute definitions and coding schemes used across the DIGEST family
of products.

A number of products have been developed to the DIGEST standard, and are in active use. These include:

ASRP ARC standard raster product

DTED Digital Terrain Elevation Data

DNC Digital Nautical Chart

© 1SO 2001 - All rights reserved
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VMAP Vector map - A family of vector mapping products derived from high, medium and low scale sources
WVS World Vector Shoreline

Further information is available from the DIGEST web site http://www.digest.org

5.2.3 Maintenance

DIGEST is maintained by the DGIWG. A number of working parties have been set up to address technical issues
associated with the standard. These working parties are directed by, and report to the DGIWG Technical Committee,

which in turn reports to the DGIWG Steering Committee.

The working parties address issues arising from the current edition of DIGEST, and also seek to develop DI
meet the gmerging requirements of the DGIWG user community.

Currently the DGIWG is planning development of DIGEST edition 3.0. Edition 3.0 will be developed makin
the 1ISO 19100 series of standards.

5.3 The International Hydrographic Organization (IHO) S-57 Transfer Standard

5.3.1 Intr¢duction

SEST to

O use of

The Internjational Hydrographic Bureau (IHB) in Monaco (founded in 1926), is the Secretariat of the Inte

national

Hydrographic Organization (IHO). The IHO is an international ©organization based upon an intergovernmental
conventior] that came into force in 1970. IHO presently comprises 67 Member States represented py their

Hydrographic Offices (HOs). Additionally, application for IHO.membership by approximately 10 states is
Most of theé major coastal states are members of the IHO.

The IHO Transfer Standard S-57 is intended to be used for the exchange of digital hydrographic data
national Hydrographic Offices and for distribution *to” manufacturers, mariners, and other data users. S
adopted a$ the official IHO standard by the XIVth/nternational Hydrographic Conference, Monaco, 4-15 May
supports the exchange of vector (and later raster and matrix) hydrographic data. It comprises a theoreti
model, on|which the standard has been based, a description of the data structure, and a catalogue of objg
attributes. |n the data structure, provision_has been made for the encoding of chart updates.

Additionally, S-57 includes a product specification for Electronic Nautical Chart (ENC). Edition 3.0 of S
published in November 1996, ahd use of S-57 is specified in the IMO Performance Standards for ECD
Resolution A/817 (19), December 1995).

S-57 has peen frozen forNfour years, from November 1996, with a view to allowing HOs to produce EI
conforming to Edition 3:;0; and ECDIS manufacturers to market their systems.

It is currently available in both digital and paper formats. The printed version includes only a selection of th
from the Opject Catalogue.

ending.

between
57 was
1992. It
cal data
ects and

57 was
IS (IMO

NC data

e pages

5.3.2 Contents

The 1SO Transfer Standard S-57 has the following contents.
— Part 1: General Introduction
— Part 2: Theoretical Data Model
— Part 3: Data Structure
— Annex A: ISO/IEC Summary & Examples

— Annex B: Alternate Character Sets
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endix A: IHO Object Catalogue

— Chapter 1: Object Classes

— Chapter 2: Attributes

— Annex A: IHO Codes for Producing Agencies

— Annex B: Attributes/Object Classes Cross-reference

— Appendix B: Product Specifications

— Appendix B1: ENC Product Specification

— App

5.3.3 N

The [H(
MDs ard

Each MD contains three sections: Clarifications, Corrections and Extensions. Each of these is explg

respecti
Working
is produ
Within 4

MD.
where N
the Item
MD 1. A
MDs ard
S-57 MI
In additi

new edi
IHO TS

5.4 THh

54.1 |

A\nnex A: Use of the Object Catalogue for ENC
Annex B: CRC Code

bndix B2: Data Dictionary Product Specification

laintenance
D Transfer Standard, S-57 Edition 3.0, is maintained by means of “Maintenance Documents” (M

produced by the IHO TSMAD, through an agreed maintenance mechanism.

ve Introduction section. Each time that the Transfer Standard¢Maintenance and Applications De
Group (TSMAD) meets and produces any changes, clarifications or extensions to the Standard,
ced.

Maintenance Document, each item is assigned a unique Identifier. This Identifier takes the follow
SS.NNN
ID = the MD Number, SS = the Section Title (Cl: Clarifications, Co: Correction, Ex: Extension),
's sequential number within a section. Forsexample, 1.Co0.12 is the 12th item in the Corrections
Il items within a section are presentedcrthe same order as the sections of the Standard.
made available from the IHO Website http://www.iho.shom.fr
D No. 1 and S-57 MD No. 2 ‘'were released in November 1997 and June 1998 respectively.
bn, Annex A to S-57 Appendix B1 “Use of the Object Catalogue for ENC” (USOC) is maintained b

ions, as this document may be subject to frequent changes. These new editions are also produ
MAD. Edition 1.2-0fthe USOC was released in June 1998 and it has been posted on the IHO We

e GDF.standard

htfeduction

D). These

ined in its
velopment
a new MD

ing form:

ind NNN =
Section for

I/ means of
ced by the
Dsite.

GDF (Geographic Data Files) is a standard for the definition and exchange of digital road databases with a focus on
navigation applications. Often GDF is seen as just an exchange standard, but it is more than that. It provides, in the
first place a common framework for the production of digital road map databases for in-vehicle navigation systems
and other applications.

GDF development started in 1984 in the Demeter project, was continued in several other European projects, and was
taken up by CEN/TC 278 (Road Transport and Traffic Telematics - RTTT) in 1994. GDF reached a status of
provisional completion in the document of 12 October 1995, describing GDF version 3.0, which was adopted by the
CEN/TC 278 Plenary as an ENV (European pre-standard) in 1996. The completion is provisional, because in 1995
ISO/TC 204 started to contribute to GDF development in order to create a global GDF. In 1996 ISO adopted the CEN

docume

nt as the primary input to this process. This work is expected to be completed in early 1999.
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The reason for the creation of a standard like GDF is to enable road network related geographic information to be
shared between different users, applications, systems and locations. In short; interoperability.

5.4.2 Contents

GDF is both a reference framework for data production and an exchange standard. As a reference framework it
describes rules for modelling (representing) the real world in a road map database, to be used for a certain range of
applications. Application developers can specify their requirements in terms of this reference framework, as can data
producers def|ne their product specmcatlon For developers of new technology related to dlgltal road data, the

standard pro

informatio
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defined accordlng to the reference framework Standardlzatlon in this Way enhances the market,
between applications, now and in the future, and as such fosters interoperability.

t pre-standard consists of the following components.

eneral, non-application-specific data model is the basic foundation of the“standard, which
ibility with other non-road-related data sources. It describes in a general way how real world featu
es and relationships) shall be modelled. It is described in chapter 4 of theyGDF document.

GDF data model 3 levels are distinguished. At level 0, the world, is“modelled in terms of the ge
es node (isolated and non-isolated), edge, and face. If a non<planar representation is used, this
eady carries some of the topological information as well. At fevel 1, simple features are defined b
delled geometry. At level 2, complex features are defined.based on simple features defined at
es and relationships point both to features at level 1 and\to complex features at level 2. The majd
ology is defined at levels 1 and 2.

b, attribute and relationship catalogues

efine road network related feature types, attributes types and relationship types, and describe
ow these can be modelled.

b representation scheme

jh related to the road netwerk, the catalogues are still valid for a wide range of applications. The
entation Scheme (FRS; chapter 8) gives further modelling rules for a more restricted d
tions. The most important function of the FRS is that it defines to which feature category or cate
lar feature class~must or may belong. In GDF four different feature categories (not the same as
are used: point.line, area and complex features. The FRS defines e.g. that a road element shall al
bnted (modélled) as a line feature. It would be possible to specify, in the framework of GDF, anot
ifferent set,of applications), that e.g. defines that a road element should always be represented as

description and metadata

as 3 catalogues, for features (chapter 5)vattributes (chapter 6) and relationships (chapter 7).
ues, built on top of the general data maodel; together constitute a road network specific applicatiop model.
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Chapter 9 (Quality description specifications) describes how quality should be measured and described.
Chapter 10 (Global data catalogue) describes how the metadata of a GDF data set should be organized, to make
it as self descriptive as possible.

— The exchange format

The exchange format, which is based on the information in the previous chapters, is defined in chapter 11 (GDF
logical data structures) and chapter 12 (Media record specifications). The logical data structures define the data
types to be used for the representation of the items that have been defined in the conceptual models of the
previous chapters. The media record specifications describe the actual exchange format in a more restricted
sense (i.e. the record layout).
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GDF is designed for modelling road databases of a certain type, as most narrowly defined in the feature
representation scheme. However, it should be appreciated that GDF can still accommodate databases that can differ
considerably in data specification:

— resolution

— representation

— qual

ity (accuracy, completeness, connectivity)

— set of feature types

— set

Althoug

543 N

In 1999

6 Used

6.1 S

It is the
geograf
mapped
objectiv
and ney

— set If attribute types

f relationship types

N at present a European pre-standard, GDF is increasingly being used in other parts of'the world,

laintenance

GDF was being processed as an International Standard by ISO/TC 204

of profiles to map functional standards to ISO 191080 /base standards

ope

intent of ISO 19106 to define a profiling mechanism which will allow the definition of a mappin

might include functional standards, de jure,standards, de facto standards, and proposed stand
s of ISO 19106 are achieved, profiles.could become the mechanism whereby existing functiona
ly developed standards are able to.demonstrate compliance with the ISO 19100 series. A profil

need a
ISO 191

A profilg
ISO 191

A profilg
part of t

Addition
series 0

dress the entire spectrum of base" standards covered by the ISO 19100 series, indeed so
00 series base standards may.not be applicable to all functional standard.

must describe how the furctional standard implementation meets the mandatory requirements|
00 series. These requirements must be addressed in order for a profile to be registered.

should also describe how the mandatory elements of the functional standard are satisfied by t
ne 1ISO 19100 series.

ally a prefile may also describe aspects of the functional standard which are not included in the
f standards, where a method has been described for extending the International Standard.

y from any

hic information standard to the ISO 19100 series base standards. The geographic information standards so

ards. If the
standards
e does not
me of the

laid out in

e relevant

SO 19100

metadata

For exa
element:
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s that lie outside the scope of ISO 19115.

Considering the sets A and B as illustrated in Figure 1, where A represents an ISO 19100 series base standard and
B represents a profile, we can summarize that:

ANB
B—(A
A—(A

Must contain the mandatory requirements as laid down in the ISO 19100 series base standard.
B) Represents those requirements that are additional to the base standard, and must be described
in the profile document.
ﬂ B) Represents those optional elements in the ISO 19100 series that are not required by the profile.
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ISO 19100

Base

standards

Figure 1 — ISO 19100 series base standards and profile overlap

6.2 Harmonization

6.2.1 General

In addition|to describing the mapping between an implementation and the 1SO 19100 series base standards] profiles
can also be used as a starting point for harmonization betweenfunctional standards. By describing [existing
functional standards in terms of a “neutral” format, i.e. in the IS©.19100 series standard, areas of commonality
between the standards can be identified, whereas areas where ng,overlap occurs can also be seen.

A number|of studies have been carried out in the past,-identifying candidate areas for harmonization between
functional |standards. The lessons learnt from these studies have been useful in identifying concepts that are
applicable fin the ISO 19100 series arena when usingthe “profiling” concept.

In 1995, 4 joint IHO-DGIWG harmonization working party was formed, focussing on the harmonization ¢f object
catalogueg, data models, metadata and terminology. The output of this work was published in September 1997 as
version 2 ¢f the “Interface Control Document™ (ICD). This document describes the harmonization elements on the
basis of which the two standards, DIGESTand S-57, are being amended so as to achieve full harmonization.

The appropch used to align the object catalogue from S-57 and feature and attribute coding catalogue (FAGC) from
DIGEST hgs been to effectively.expand FACC to include the definition required by S-57. This expansion noy means
that the S-p7 object catalogue.could be considered to be a profile of the larger DIGEST FACC.

As the two standards share’‘common catalogue definitions, which are captured in a single document, this irjcreases
the degreq of harmony between the two standards in a number of ways.

— Both standards-are using common feature and attribute definitions.

— Assingle catalogue is maintained rather than two. Future editions of the catalogue should continue to promote the
harmophybetween the two standards, as changes will be scrutinised by a single editing committee rather than two
separate organizations.

This is a simple example illustrating how a single aspect of a standard can be developed as a profile of an entirely
separate standard.

One of the functional standards under consideration, DIGEST, itself illustrates the concept of profiles within its own
structure. DIGEST Part 2 describes the generic elements of the DIGEST standards. It describes, in general terms,
the DIGEST spatial schema, metadata requirements and quality measures. Included as Annexes to Part 2, are a
number of “encapsulations’. These focus the general requirements outlined in the main body of Part 2.

EXAMPLE Annex C describes the requirements for vector data held in Vector Relational Format (VRF). This annex does not
include any new concepts not discussed in the main body of DIGEST Part 2. Rather it reduces the choice available, by focussing
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in on the specific requirements of vector data as opposed to gridded data. Thus Annex C is effectively a profile of the generic
DIGEST requirements.

By developing the functional standards as profiles of the 1SO 19100 series base standards, the respective user
communities are required to review their functional standards in terms of the neutral architecture and terminology in
the International Standards. The very process of profiling should clarify and sharpen up specialist definitions used
within a functional standard.

As discussed previously, every in the ISO 19100 series profile must meet the mandatory requirements as laid down
by the 1ISO 19100 series base standards, but additional common elements may be identified between the functional

standard

s by the comparison of their profiles.

6.2.2 Applicability of ISO 19100 standard to identified functional standards

Figure 2

darkest|shaded area represents those elements of the profiles common to all three funetional standa

shaded

elements specific to each functional standard.

It is use

functionpl standafds. Two functional standards that share both a common spatial schema and a comm

catalogt
conside

series bpse,standards.

illustrates how the scope of three profiles can be compared to identify areas of possible-harmonizration. The

rds, lighter

areas indicate elements common to two functional standards, whilst unshaded” areas indicate unique

DIGEST
profile

FigureZ2)~— Role of profiles in the harmonization of functional standards
ul to considerthe whole range of applicable ISO 19100 series base standards when comparing t

e will be>more in harmony than if they shared only one or the other. For the functional stand
ationxTable 1 has been constructed to identify the level of applicability of each of the twenty

VO Or more
on feature
ards under
SO 19100
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Table 1 — Applicability of standard in the ISO 19100 series to identified functional standards

Standard in ISO 19100 series

Applicability to functional standards

ISO 19101:—, Reference model

Referenced in the development of profiles.

1ISO 19102:—, Overview

Used to navigate through the 19100 family of standards.

ISO 19103:—, Conceptual
schema language

Referenced in use of 19100 schemas.

ISO 19104:—-, Terminology

Functional standards defined as profiles of 1SO 19100 will be required to conform to
ISO 19104 Terminology. Mappings of the terminology of functional standards to ISO 19104
terminology will be required until functional standard terminology is completely harmonized

AT P 104-00
WILUTTOU 1IJ1UU.

ISO 19105
and testing

:2000, Conformance
y

Functional standards defined as profiles of ISO 19100 will have conformance
conforming to Part 5, which specify the conformance and testing requirements)of e
of ISO 19100 used in the profile.

causes
hch part

of functional standards.

ISO 19104:—, Profiles Used by the functional standards communities in order to develop prefiles.

ISO 1910%:—, Spatial schema The development of common modules in the base standard would“iicrease harmonization
by providing a set of common spatial sub-schemas, which could be used in the prpfiles of
multiple functional standards. Spatial operators have been identified as of future inferest to
DIGEST and GDF. For GDF spatial operators will also influence the data models.

ISO 19104:—, Temporal schema |DIGEST treats time as an attribute, but both S-57 and)GDF require the modelling of the
time domain.

1ISO 19109:—, Rules for Describes the application schema for a product. Need to ensure that the standprd can

applicationy schema support the application schemas required by the functional standard communities.

ISO 1911(:—, Feature A catalogue based upon all three functienal standards could provide an International Core

cataloguing methodology Catalogue, and would be required to,allow data to be freely exchanged between the three
functional standard communities.

ISO 19111:—, Spatial The development of common maodules in the base standard would increase harmopization

referencing by coordinates by providing a set of spatial referencing systems, which could be used directly in the|profiles

ISO 19114:—, Spatial Not applicable to DIGEST, but of particular interest to the GDF community.

referencing by geographic

identifiers

ISO 19113:—, Quality principles |The development of common modules in the base standard would increase harmopization
by providing a set of quality measures, which could be used in the profiles of funpctional
standargs.

ISO 19114:—, Quality evaluation |Should/support the range of evaluation measures in use in the functional standards

procedurel communities.

ISO 19119:—, Metadata TFhe development of common modules in the base standard would increase harmonization
by providing a set of metadata entities that could be used in the profiles of funpctional
standards.

ISO 19114:—, Positioning Should support the technologies currently in use within the functional standards

services communities, particularly GDF.

ISO 1911%:—, Poftrayal Of immediate interest to S-57, of possible future interest to DIGEST, portrayal remains an
open issue in GDF community.

ISO 19114:—=)Encoding Appears to be a good match in the S-57/DIGEST/GDF character coding.

ISO 19119:—, Services

Active working group in DIGEST
S-57 updating/distribution service
GDF updating/distribution service.

12
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6.3 Harmonization of functional standards

6.3.1 Granularity of ISO 19100 base standards

Some of the 1ISO 19100 series base standards describe a method that must be followed, whilst others provide a
choice of defined elements from which the developer is required to choose elements appropriate to a particular
application. This results in a range of granularity levels within the 1ISO 19100 series base standards.

This can mean that two 1SO 19100 series-compliant datasets may not be fully interchangeable. The harmonization
process of the functional standards seeks to avoid such an occurrence. One way of increasing the harmony between

functionpl standards is to improve the level of granularity of the ISO 19100 series standards by identi
groupings of components (known as “modules”) from the various base standards, from which the(deV,

choose

fo build his profiles.

These modules can be considered to be pre-packaged building blocks from which the developer.can quic

profiles,
apresc
built fro

Moduleg
ISO 191

EXAMPL
various

entities t

rather than having to choose from the detailed options available, or having to define\new elemen
ibed method. By defining such modules, the profiles for each of the three functional standards car
common components, thus ensuring harmony.

00 series standards can be identified.

E Within the spatial schema standard modules could be developed forRaster data, imagery data and ve

record extent, dataset identification and lineage. All of these maedules should meet the requirements of the

determining consistency and accuracy within a digital data set. Similarly Métadata could describe sets of metadg

1ISO 191

The can
in which

0 series base standard.

didate modules identified here are by no means exhaustive, but are intended to give an indication
module definitions could be made from the 1SO;19100 series base standards.

ying larger
eloper can

ly develop
s following
be readily

can be considered to be pieces in a jigsaw puzzle. A number of candidate‘modules across the range of the

Ctor data (at

fopological levels). Quality Evaluation Procedures could develop, modules describing different mechanisms for

ta reporting
appropriate

bf the ways

© 1SO 2001 - All rights reserved

13


https://standardsiso.com/api/?name=156079494297fe9c245e470eca31b7dc

ISO/TR 19120:2001(E)

Figure 3 illustrates how a profile can be readily developed from a set of predefined modules, by simply picking and
choosing from the available jigsaw pieces.

Logical

Consistency

Quality modules.

\ N
C | -~ Thematic
Accuracy

O
O

p—
Percentage || Percentage
Comission Omission

@)

S

Q

Horizontal

C Accuracy O

atial schema modules.

P
. Vector
Level 2

Vector
Level 1

tadata modules.

Vector
Level O

Profile~ defined in terms of modules.

Horizontal
Accuracy

Figure 3 — Example of profile building from I1SO 19100 series modules

By having a common set of modules available for the profile developer to choose from, different profiles of standards
are more likely to share common components, such as spatial schema or quality evaluation methods. Two profiles

14
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sharing such common modules will be more harmonized than profiles where the developer had to work directly from

the ISO

19100 series base standard alone.

Common modules promote harmonization between functional standards in a number of ways:

— com

— com

— com

mon terminology and semantics;
mon schema (as defined in a module);

mon entities (as defined in a module).

Profiles developed using such a modular concept should be easier to read and understand, as the mapping required

from fu
compon

A functi
cannot
(granule

6.3.2 lglentification of candidate ISO 19100 modules

Considsd

ctional standard to the ISO base standard is at a higher level of granularity. It is much simple
ent modules required in a profile, rather than having to list individual components.

bnal standard addressing the requirements of a specialized community may have specific ele

pe readily profiled using available modules. In this situation the profiler can still use,the base lev
) from the 1SO 19100 series base standard.

ration of the three functional standards has identified a number of ‘areas in the 1ISO 19100 s

standargls, where either the development of modules would be beneficial;and/or where specific inpu
functionpl standard communities is required. These requirements havesbeen documented in the sho

attache

The apq
— abr
— asu

— asu

to this Technical Report.

endices have a common format:
ef review of the requirements of the functional standards;
mmary of actions identified to meet these requirements;

mmary of cross standard dependencies, if any.

Currentl

been id
standar

commu%ities. Some of these standards have:been identified as candidates for module development, o

— Ann
— Ann
— Ann
— Ann
— Ann
— Ann

— Ann

y 13 of the 20 ISO 19100 series of standards have been identified as of interest to the functiona

ntified as arenas where the functional standards should be influencing the development o
, by providing feedback or by the provision of guidelines to the project team:

Eex A: ISO 19104, Geographic)information — Terminology

X B: 1SO 19106, Geographic information — Profiles

ex C: 1ISO 19107, ,Geographic information — Spatial schema

ex D: 1ISO 19108,)Geographic information — Temporal schema

ex E: 1SO,19109, Geographic information — Rules for application schema

X F: ISO*19110, Geographic information — Feature cataloguing methodology

Ex-G1SO 19111, Geographic information — Spatial referencing by coordinates

to list the

ments that
el element

Eries base
t from the
[t annexes

standards
thers have
the base

— Annex H: TSO 19112, Geographic information — Spatial referencing by geographic identifiers

— Annex I: ISO 19113, Geographic information — Quality principles

— Annex J: ISO 19114, Geographic information — Quality evaluation procedures

— Annex K: ISO 19115, Geographic information — Metadata

— Annex L: ISO 19116, Geographic information — Positioning services

— Annex M: ISO 19117, Geographic information — Portrayal

— Annex N: 1ISO 19118, Geographic information — Encoding

— Annex O: ISO 19119, Geographic information — Services
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Annex A
(informative)

ISO 19104, Geographic information — Terminology

A.1 Summary of functional standards characteristics

Each of the identified functional standards defines and uses its own particular terminology. The functional standards
depend upon a consistent use of this terminology.

ISO 19104
order for p

standards

terminology will be required.

A.2 Key issues to be addressed

The functii

a terminol

16

gy cross-comparison table to be created.

, Geographic information — Terminology, defines the terminology for the ISO 19100 seriesstandards. In
rofiles of the functional standards to be developed, a cross-reference of 19100 terminology‘and fynctional

nal standards communities to submit their terminology definitions to the ISO 19104 project team(to allow
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Annex B
(informative)

ISO 19106, Geographic information — Profiles

B.1 Summary of functional standards characteristics

ISO 19106, Geographic information — Profiles, describes the method whereby functional standards can become

registergd as profiles.

B.2
a) Gui

Sperific guidance is required on how an ISO 19100 series profile is to be developed-from the ISO base

and

b) Guidelines on how to layout a profile.

The
ISO
stru

c) Profjling data dictionaries.

Add
proj
prof
stan

d) Product Specifications.

Guidlance is required on the development.of product specifications, as profiles of the ISO 19100 serie

y issues to be addressed

elines on how to build an 1ISO 19100 series profile.

other registered ISO 19100 series profiles.

base standard is required to provide some guidelines on how toclayout a profile, with the obj
19100 series profiles should have some common layouts so_that every separate profile has
Cture.

tional guidance is required from ISO on how data dictionaries, such as FACC and lists of ellipsoig
pctions and grids, can be registered as such in the*ISO 19100 series. There is a need to che
ling mechanism will allow profiles to be registered as a partial solution to the requirements of the
dard.

standards

ective that
A common

s, datums,
Ck that the
ISO base
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Annex C
(informative)

ISO 19107, Geographic information — Spatial schema

C.1 Summary of functional standards characteristics

C.1.1 DIGEST
DIGEST udes a variety of spatial schemas. These are summarized in Table C.1. For DIGEST to be fully-harmonized
as a serieq of profiles of the ISO 19100 series, a number of topographic/geometric relationships and entities may
need to be|supported by ISO 19107. A detailed list of the required relationships and entities is pétprovided in this
report. Thepe entities should be grouped into pre-defined schema modules for direct use by profile developers. Some
work has bgen carried out within the ISO 19100 series arena to exercise the spatial schema developed in ISQ 19107
by describipg the DIGEST vector Planar Graph with Faces in terms of the base standard, An example of DIGEST
described ip the ISO 19107 Planar Graph with Faces Spatial in EXPRESS-G given in Figure C.1. This diagrgm does
not imply apy specific spatial schema requirements for ISO 19107. It is intended to shew how one DIGEST $chema
might be described using the guidance found in ISO 19107.
Table C.[L — Table summarizing spatial modelling characteristics across the three functional standards
Spatial Model DIGEST S-57 GDF
Vector Levgl 0 — “Spaghetti” YES YES
Vector Levgl 1 — “Chain Node” YES YES
Vector Levgl 2 —“Planar Graph” YES YES YES
Vector Levgl 3 — “Planar Graph with Faces” YES A/B/C YES YES
Raster/Imafe Future - can potentially
YES .
mix raster and vector
Matrix and pther point grids Future - can potentially
YES . .
mix matrix and vector
DIGEST utjlizes queries based upon spatial relationships between features at both a data warehouse and at an
applicationflevel. ISO 19107 may need ta.Support these relationships. A complete list of the DIGEST relationships is
not providef in this report but include “Stacked on” and “connected to”.
C.1.2 GOF
The final d¢finition of the spatial model to be used in the ISO version of GDF is still under discussion.
C.1.3 S-%7
In the futurg jtis'possible that S-57 will support the mixing of matrix and vector data, and of raster and vector data in

a single colerage

C.2 Key

issues to be addressed

ISO 19107, Geographic information — Spatial schema, project team should develop modules to support a number of
vector topographical and spatial relationships.

— Vector data modelled as “Spaghetti”, “Chain-Node”, “Planar Graph”, “Planar Graph with Face”, levels of topology.

— Modules supporting application-level topology, by allowing vector entities to display relationships with other
vector entities (“Stacked On”, “Stacked Under”, “Conjunction”, “Disconjunction”, where the last two indicate
presence or absence of flow at junctions).

18
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Figlre C.1 — ExampleDIGEST described in the 1ISO 19107 Planar Graph with Faces Spatial in UML
— Modules should support vector data held in a tiled format.
— DIGEST uses-a model called Winged Edge Topology to describe faces, rings and cross tile fopological
relationships:
— Relationships with other existing ISO and OGC work packages. i.e. SQL-MM and OGIS.
A number of raster/image/matrix requirements must be supported by the 150 13910/ spatial schema mod ules.

— Raster sub-blocks
— Direct and indirect raster

— Non-colour/colour maps
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Other issues to be addressed by the ISO 19107 Spatial schema modules.

— S-57 may in the future support the mixing of matrix and vector data. ISO 19107 should support the mixing of
these types of data.

C.3 Response from project team

Existing standards have formed an input to the work item. The feature to feature spatial relationships can be
supported in the General Feature Model by using the relationship entity. The standard will be extended to describe
this functionality.
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Annex D
(informative)

ISO 19108, Geographic information — Temporal schema

D.1 Summary of functional standards characteristics

DIGEST treats time as an attribute. S-57 and GDF model the time domain. S-57 in particular models time-varying

objects [(such as tides). For all three functional standards to be fully harmonized with the 1SO 191
ISO 19708 may have to support both methods of dealing with time. Both S-57 and GDF utilize temparal’i
to perform incremental updates of in-service data products.

D.2 Key issues to be addressed

Modules required to ensure that time is available as an attribute and that time modelled-as a dimension V
functionp such as tides.

Specific|issues to be considered by the ISO 19108 team:
— linear time;

— cycl|cal time (tides, seasons);

— indinect temporal measurement;

— congidering time as a dimension suggests the existence of,higher levels of topology, with all the ove
this jmplies.

00 series,
nformation

vill support

heads that
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Annex E
(informative)

ISO 19109, Geographic information — Rules for application schema

E.1 Summary of functional standards characteristics

DIGEST application schemas can be extracted from a series of products defined by the standard. S-57 and GDF do
not contain explicit application schemas as defined by ISO 19109, but at least one can be inferred for each _sfandard.
This report does not address any specific characteristics of the functional standards application schemas:

E.2 Key issues to be addressed

The rules |for application schema standard must be able to describe and support the various products of the
functional standards communities.

Rules for gpplication schema should provide an input into the products part of the'\work item Profiles, whi¢h is the
basis for the development of ISO 19106, Geographic information — Profiles.
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Annex F
(informative)

ISO 19110, Geographic information — Feature cataloguing methodology

F.1 Summary of functional standards characteristics

ISO 19110, Geographic information — Feature cataloguing methodology, standardizes a singular method of

catalogt
function
currently
function
Defining
similar g

F2 K
The 1S
cope wi
— repe
— attri

disp

— cata

ing features. Since a singular method was deemed necessary for this standard, it is impossi
pl standards to contribute requirements for the general methodology described in the standard unl
used the same methodology. This report does not address the specific cataloguing methieds u

haracteristics.

by issues to be addressed

19110 method must be able to cope with, and should provide guidance.en how catalogue develog
h

ating attributes (e.g. a radio beacon could have a list of frequencies associated as attributes),

ayed is important),

logue granularity (when is an attribute a feature andwice versa), and

le for the
bss they all
sed by the

al standards, rather a few unique characteristics of the DIGEST and S-57 catalogues have beer] identified.
DIGEST or S-57 as a profile of ISO 19100 series of standards may be simplified if the /SO 19110 contains

ers should

putes with attributes (e.g. Navigation Buoys have a seriestof colours which indicate navigagon-related
infoimation; therefore the combination of colours of the bueys,and the associated sequence in whid

h they are

— support for multi-language definitions, within a singlé;catalogue, of feature, attribute, function and relationships.

F3 R

The cat
develop

Comme|
into the
lists, or

Addition
the rela

granulality within@a-single catalogue.

esponse from project team

hloguing team felt that these issues’/can be supported within the current base standard. Examp
bd to illustrate these issues in the informative appendices.

hts were made that the requirement for rich attributes (attributes with attributes) might have a knog
brrays as well as complex data types.

al guidance is.fequired to help the profiler develop catalogues with various levels of granularity.
ionship entitieS™(such as generalization and aggregation) allows the developer to define multip

les will be

k-on effect

conceptual schema language. The language chosen for the ISO/TC 211 standards must be able t¢ cope with

The use of
e levels of
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Annex G
(informative)

ISO 19111, Geographic information — Spatial referencing by coordinates

G.1 Summary of functional standards characteristics

DIGEST, S-57, and GDF all contain parameters and attributes specific to geospatial referencing. For all three
functionaleFtandards to be fully defined as profiles, 1ISO 19111, Geographic information — Spatial refereficing by

coordinatgs, may have to support all of these parameters and attributes. This report does not address the ‘$pecifics
of the spalfial referencing parameters and attributes of any of the functional standards. Particularly, the’repprt does
not identify whether there are any inconsistencies among the parameters provided for by each functional standard. A
few general categories of parameters that may need to be supported have been identified.

G.2 Key issues to be addressed

ISO 19111, Geographic information — Spatial referencing by coordinates, must be-able to address these isgues.
— Hydrographic sounding datums.

— Satellite orbital parameters.

NOTE |These can be disregarded if within the scope of the Positioning services work item.
— Maps with a non-geodetic datum (e.g. oil exploration or no datém’known).
— Delibetately degraded mapping (commercial or military).

— Are lis{s of ellipsoids, datums, grid systems and projections to be included in the standard? If not guidelines are
requirgdd to aid the generation of profiles for this purpose.
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Annex H
(informative)

ISO 19112, Geographic information — Spatial referencing by geographic
identifiers

None of the functional standards currently contains characteristics specific to spatial referencing by geographic
identifiers, although the GDF community is known to be working on that topic. This report does not address any
aspect gf-that-work:
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Annex |
(informative)

ISO 19113, Geographic information — Quality principles

I.1 Summary of functional standards characteristics

All three functional standards contain elements for spatial quality that may need to be supported by ISO 19113. The

S-57 “Zone of Confidence” quality element has been identified as one unique characteristic that should be

investigatgd further.

.2 Keyl|

S-57 Zoneg

I.3 Response from project team

This issueg

ssues to be addressed

of Confidence quality requirement.

should be addressed within ISO 19114, Geographic information>— Quality evaluation progedures.

ISO 19113, Geographic information — Quality principles, deals with the prigciples of measuring quality, and|as such

the standard is generic enough to cover all types of quality measurement.
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