Kartograficke listy, 2005, 13

Ivana IVANOVA

STANDARDIZATION OF GEOGRAPHIC
INFORMATION

Ivénov4, L.: Standardization of geographic information, Kartografické listy 2005, 13, 2
figs., 1 tabs., 7 refs.

Abstract: The standardization of geographic information (GI) becomes an essential activity
within using, sharing, interchanging GI. The article shows the importance of this activity
throw its history and presence within and international, regional and national standardization
bodies. Recent standardijzation activities are showed through the deseription of the activities of
two main standardization international (regional) bodies, which are CEN and 1SO. The focus is
on the role of the Slovak Republic within the standardization of geographic information.
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Introduction

The use of geographic information becomes a part of people’s ‘noermal’ life — we can hardly
recognize a branch of public activity, which does not need a geographic information at least to
describe a plan how to get where we want to do whatever we would like to.

Standardization in the field of geographic information in Europe is a structured framework of
standards and guidelines, which specify methodology to define, describe and transfer geographic
data and services. This work will be carried out with close cooperation with ISO/FC211 accord-
g a Vienna agreement about cooperation with liaison organisations to CEN technical commit-
tees to avoid duplicate work. The standards will support the consistent use of geographic informa-
tion throughout Europe in a manner, which is compatible with international usage. They will sup-
port a spatial data infrastructure at all levels in Europe.

It is crucial to mention, before whatever else would be stated, that standards are never pub-
lished on time — they are either too late or too early. But, it is also important to go on working on
standards anyway, because there are some good reasons to implements standards — let me mention
few of them: efficiency, quality improvement, knowledge sharing, avoiding of information loss.

For clear understanding of a difference between words “norm” and “standard”, with which all
of those dealing with geographic information (GI) could meet, there is a brief explanation: In
European context, coming from other languages than English, more word “norm (normalization)”
is used as a synonym to the English word “standardization”, although they might describe differ-
ent concepts (Aalders 1998). If the both words are used, the word “standard™ has a wider mean-
ing. Another explanation of the differences between these two words is, that the word “norm™
means more official agreements that are defined, while the word “standard” is used for all types
of agreement between users (Aalders 1998). Since the revived CEN/TC287 has an objective of
adoption of standards published by ISO, I will use only a word “standard (standardization)” in the
following text.
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About standardization
Standardization is a development of agreements and rules amongst users to create unity and

clarity, where diversity is unwanted (Aalders 1998). Standards are documented agreements by
potential users. The process of standardization is sketched on Fig. 1
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Fig. 1 Process of standardization

Levels in standardization:

- international,

- national,

— domain (ministries, groups of organizations),

— application (within private sector).

Types of standards:

— formal standards (e.g. national: NEN, STN, ANSL..; international: CEN, 150...),

— industry consortia standards (e.g. UML, XML by Object Management Group; GML by
Open Geospatial Consortiumy},

— professional organisations standards (e.g.: standards by Association for Computing Machin-
ery).

Standard types according levels:

- low level (standards for hardware, physical connections, network communication and man-
agement, operating software standards),

— high level (standards for user interface, data format, data transfer, programming and applica-
tion development, user design standards).

There are two aspects in designing spatial data standards:

— technical (modelling, transfer, format and hardware — for 1T experts),

— functional (semantic, modelling, quality and applications — for Gl experts).

Economic benefits of standardization

Results of the survey done by DIN (German Institute for Standardization) show strategic sig-

nificance of standardization (DIN 2005). There are some of the results of the survey. Companies
are generally unaware of the strategic significance of standardization — they have no information
about how to lower the costs in their companies by using, or directly cooperate in creation of stan-
dards. When there is cooperation, it results in advantages regarding costs and competitive status.
There was recognized a potential competitive advantage through standards by influencing its con-
tent. Amongst others one of the highest positive effects in using international (regional) standards
is seen in a supplier — client relationship (Knoop 2004):
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— dependence of a business on a single supplier can be reduced by standardization,
— increases confidence and reliability to those using standards,

— standards effect relationship with suppliers more than that with client,

— benefit to the national economy amounts to more than US $ 15bn per year,

— standards contribute more to economic growth than patents and licences,



-~ companies that participate actively in standards work have a head start on their competitors
in adapting to market demands and new technologies,

— transaction costs are lower when European and International Standards are used,

— research risks and development costs are reduced for companies contributing to the stan-
dardization process.

Structure of the standardization organizations — CEN and ISO

In general, there is a different approach in standardization in the two organizations. ISO ap-
plies a “process-based” model in a process of creation of standards while CEN applies “object-
based”” approach. But since, the CEN norms for GI are withdrawn and ISO standards are adopted,
the model becomes the same for both organizations with is process-based approach of creation.

Short history of CEN/TC287 Geographic Information

CEN/TC287 (Comité Europeén de Normalisation/Technical Committee 287) Geographic In-
formation was established in a year 1991 by AFNOR (Association Francaise de Normalisation).
During the years of 1991 — 1999CEN/TC287 published 8 norms and 4 committee reports for GL
In a year 1999 CEN/TC287 went dormant. One of the reasons for this decision was the creation of
ISO/TC211 Geographic information/Geomatics in a year 1994, where most of the European ex-
perts in GI took part in a work on international standards in work groups within this technical
committee.

Most of the standards of the ISO 19100 family of standards for Gl are published, therefore an
obligation for CEN arose to decide if and how should be these standards applied within a Euro-
pean region. The formation of European standards within CEN can be seen in Fig. 2.

Types of documents released by CEN:

1. EN — European Norm

2. CEN/TS - CEN Technical Specification
3. CEN/TR - Technical Report

4. CWA — CEN Workshop Agreement

5. CEN Guide
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Fig. 2 Formation of European standards within CEN
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Short history of ISO/TC211

ISO/TC211 (International Organization for Standardization/Technical Committee 211) Geo-
graphic information/Geomatics was created in 1994. The driving forces in creation of ISO/TC211
were DGIWG (Digital Geographic Information Working Group of NATO) and national stan-
dardization efforts of USA and Canada.

Tab. 1 List of published ISO standards as of 14. 2. 2005

International Standards and Technical Reports

tation of latitud

150 6709:1983 Standard reprasen longitude and attitude for geographic point locations

1501181 ohicinton

A
N

IS0 19116:2004 Geographic informaticn — Positioning services

1S0 19119:2005 Geographic information — Services

ISO/TR 19120:2001 Geographic information — Functional standards

ISO/TR 19121:2000 Geographic information — Imagery and gridded data

ISO/TR 19122:2004 Geographic infermation/Geomatics — Qualification and certification of perscnnel

150 19125-1:2004 Geographic information — Simple feature access — Part 1: Common architecture

150 19125-2:2004 Geographic information — Simple feature access — Part 2: SQL opticn

Final Draft International Standards

1SO/FDIS 19109 Geographic information — Rules for application schema

Draft Internaticnal Standards

1SO/DIS 19104 Geographic information — Terminoiogy

ISO/DIS 19117 Geographic information — Portrayal

1ISO/DIS 19118 Geographic information — Encoding

150/DIS 19123 Geographic infermation — Schema for coverage geometry and functicns

1S50/DiS 19128 Geographic infoermation — Web Map Server interface

ISC/DiS 19133 Geographic indormation — Location based services tracking and navigation

1S0/DIS 19135 Geographic information — Procedures for registration of items of geographic information

I1SC/DIS 19137 Geographic information — Core profile of the spatial schema

Standards issued as EN IS0 191xx and STN EN SO 191xx in 2005

: Standards to be issued as EN 1SO 191xx and STN EN I1SQ 131xx in 2008
: Standards published as 1SO/FDIS/DIS only in 1ISO/TC211
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Established program of work of ISO/TC211 was a contribution to the experiences of IHO
{International Hydrographic Organization), CEN/TC278 and its GDF (Geographic Data Files) and
the program of work of CEN/TC287. Since the ISO/TC211 exists, it became an integration of
European and North American experiences with other regions of the world including Asia, Aus-
tralia and South Africa since joined the committee (Kresse and Fadaie 2004).

The scope of ISO/TC211 is the following:

“To establish a set of standards for Geographic information/Geomatics, which would specify
an infrastructure and the required services for the handling of geographic data including manage-
ment, acquisition, processing, analysis, access, presentation and transfer” (www.isotc2 /] .org).

The structure of the ISO/TC211 with all the members can be found at the website of the ISO/
TC211 (www.isotc211.0rg). The status of published standards and reports to 14. 2. 2005 see in tab
t. There are more projects and projects proposals on standards for geographic information, which
are ongoing in ISO/TC211 - see www.isorc2/1.org . There are many more ongoing projects within
ISO/TC211 for geographic information as a new work item proposals, or committee drafts, etc.
(see www.isorc21].org).

The lifecycle of standards in ISO follows the procedure throw several stages:

1. Proposal stage ~ need for a standard: national standardization organization sends a NWIP
(New Work Item Proposal) to ISO, where it goes to voting procedure and when majority
of P-members agrees and minimum 5 countries agrees to participate, the NWIP is ac-
cepted and NWIP Project team is established,

2. Preparatory stage — TC sets up the WG (Work Group) and its chair, which is to prepare
WD (Working Draft) — now, first version of standard is developed,

3. Committee stage — CD (Committee Draft) from WG which ISO registers, is distributed
to all members of the TC - during this stage the standard reaches maturity,

4. Enquiry stage — CD becomes DIS (Draft International Standard). At this stage ISO circu-
lates the document to all ISO members for voting and comments. DIS becomes FDIS
(Final Draft International Standard) enly if 2/3 of P-members of the TC are in favour and
not more than % of total number of votes is negative. If this condition is fulfilled the DIS
is returned to TC.

5. Approval stage — FDIS circulates to all ISO members for voting the final YES/NO for
period of 2 months. Technical comments during this period are only registered for con-
sideration during future revision. The condition for approval of FDIS is the same as in
enquiry stage, but if major comments are not anticipated ISO skips the approval stage to
fasten the procedure.

6. Publication stage — after small editorial changes ISO publishes the international standard.

All process can take (and usually takes) 5 years and if there is a need for more time, proce-
dure starts all over again. Revision of IS should be at least every 5 year.

Types of documents published by ISO:

L. ISO Standard

2. ISO/PAS (Publicly Available Specification} - e.g. JAVA platform of Sun Microsystems

3. ISO/TS (Technical Specification)

4. ISO/TR (Technical Report)

5. IWA (International Workshop Agreement)

There are some differences in both of standardization organizations the main is the follow-
Ing — CEN does not allow to have conflicting standards at national level, while ISO does it.

The Slovak Republic is a member country of the European union (EU) since May 2004 and as
a member should follow the regulations of the EU in the field of standardization as well. That
means, after the resolution number 51 taken by CEN/TC287 on 11. 11. 2003 about withdrawal of
existing deliverables, should the Slovak Republic adjust to this decision as a member of EU. This
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has been done along with CEN in May and June 2004. The template for the title of standards is-
sued by ISO and adopted by CEN is: “EN ISO 191XX:YY¥Y Geographic information - Title of the
standard’. When adopted as STN norms they will be “STN EN ISO 191XX:RRRR Geografickd
informécia — Ndzov normy”.

1SO compliant GIS

The following text will show an overview of using ISO 19100 series of standards during all
the process of creation of GIS. The purpose of the overview through the various steps in GIS crea-
tion is to show the interrelation between standards of the ISO 19100 series. The GIS in the follow-
ing context is a kind of application schema of spatial information system. The text is composed
according (Kresse and Fadaie 2004).

Data capture and data definition:

~ ISO does not standardize the data capture for any GIS — it only provides guidelines and
metadata elements o describe the origin and the quality of the data (ISO 19113, 19114,
19115, 19115:2),

—in ISO 10109 are all the definitions related to features'. Listing of all allowed features with
all their attributes, operations and associations is a feature catalogue and the complete result
(feature definition with feature catalogue) is a data model,

— ISO does not standardize feature catalogues and data models — it provides only guidance for
general rules and a catalogue template to support a complete and consistent listing, which is
described in [SO 19110,

— the most comprehensive collection of geometry classes for the features and rules how they
are related to each other are described in ISO 19107,

— the definition of a coordinate system is in ISO 19111 and the specific registry for coordinate
reference systems can be found in 1SO 19127,

— 180 19135 is a guide for registration of all items in geographic information systems.

Data display:

—1S0 19117 is a portrayal specification, which during the output of the feature data is applied
to the data stream in order to generate the cartographic representation.

Data exchange:

~ ISO does not standardize any exchange format, but data exchange is addressed in the I1SO
19118, which recommends, that the exchange format must be built upon a currently widely
used XML {extensible Markup Language).

— 180 does not deal with the technical details of two different datasets, which are to exchange
data, it only states that the application schema of those two datasets must be alike.

New era of standardization in a field of geographic information in Europe

After discussions in a GIS community the decision for revival of CEN/TC287 was made in the
year 2003. CEN/TC287 is under a secretariat of NEN (Netherlands normalisation institute) and
Mr. Henri ].G.L. Aalders chairs the TC. The 17th plenary of CEN/TC287 was held in Delft in No-
vember 2003, where the TC adjusted its business plan and from where there were some of the im-
portant resolutions made.

The scope of CEN/TC 287 was agreed as following: “Standardization in the field of digital
geographic information for Europe: the committee will produce a structured framework of stan-
dards and guidelines, which specify a methodology to define, describe and transfer geographic
data and services. This work will be carried out in close cooperation with ISO/TC 211 in order to

! Feature in ISO definition is equal with a definition of object in object-oriented programming languages.
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avoid duplication of work. The standards will support the consistent use of geographic informa-
tion throughout Europe in a manner, which is compatible with international usage. They will sup-
port a spatial data infrastructure at all levels in Europe” (Aalders 2004).

At this meeting the CEN/TC287 decided to withdraw all the items published in years 1991-
1999, which were 8 norms and 4 committee reports and start a procedure of adopting an 15O
19100 series of standards as European norms. The way of adopting ISO standards as European
norm describes is done according a Vienna agreement (see www.cenorm. be).

18th plenary of CEN/T(C287

On the 18th plenary of CEN/TC287 the main task for the technical committee occurred and
this was the focus on coordination of work together with ISO/TC211. This is not always easy, be-
cause of the bureaucracy on both sides. For the better cooperation, the strict following of the rules
of Vienna agreement for cooperation has to be kept.

The main task in European standardization activities is to prepare a set of crucial standards to
ensure the fluent creation of the ESDI (European Spatial Data Infrustructure). For fulfilling of this
task, the working group 1 (WGI — renamed later to WGS5) was created. To help this working
group another two groups were established (WG2, WG3),

During the plenary a discussion about using metadata within Europe and harmonization an
existing metadata standard for GI, which is ISO 19115 with DublinCore Metadata standard. The
question, which rose up is the following: “Will the European profile of the GI metadata cover ap-
plications more than in geography field?” The question was left open and the GI community
should think about, whether to put GI in the centre of an area of documented information, or not
to do so. The discussion came into the centre point when combining a spatial with non-spatial
metadata.

Another important discussion arose about use of a conceptual schema language in Europe.
And this question came up: “Is it necessary to modify UML for the European profile?” On the
plenary, after a short discussion, the previous question was answered: because of the ongoing
practice in using UML in modelling, there is no need, will and money to change it for other “EU
profile” or investigate in something new. There is already a standard describing how to use UML
in GI applications (which is ISO 19103), so the more important task occurs to find an exchange
format between various GI applications, which is not solved yet.

The focus of European profile of ISO standards is to find out how to deal with geography data
by UML and also think about interoperability of GI applications and not only about GI data ex-
change.

Advisory group on Outreach (AG on Outreach)

On the first meeting after a revival of CEN/TC287 Ad Hoc Group on Outreach was crated.
This group had the very first official meeting along with 18th plenary of CEN/TC, where the main
tasks of AG on Outreach were specified. The scope of this group is following:

“Promotion in Europe of the use of and education on the results on CEN/TC287 standardiza-
lion on geographic information.”

To achieve this mission the main strategy was proposed, in which one of the upcoming activi-
ties is to establish the connection with the public by developing a public part of the website of
CEN/TC287. To strengthen the connection with public willing to use standards in practice should
be done also by presenting the work of CEN/TC287 o conferences, or publish reports on it. The
author of this article is a member of this group and also by this article would like to contribute to
the mission of the AG on Outreach. However, opportunity to raise the profile information on the
CEN/TC287's work through presentations at conferences or other way would be taken as it arose,
but it is important to have a little bit more work under CEN/TC287’s belt before being too much
active. Next meeting, where the progress will be reviewed will be in July 2005 in Sweden.
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Role of the Slovak Republic in a process of standardization within Europe

The Slovak Republic is a member of European union form the Ist may 2004 and from its
“new” role except of rights also rules appear. In the field of standardization it is not possible (EU
directive) to have national standards in the field, where CEN standards exist. This includes also
the field of geographic information. The current situation is the following: after the adoption of
European pre-standards to the Slovak standardization system as STNs (Slovak Technical Norms),
those had to be withdrawn as well as the European norms from CEN system. The adoption of 1SO
standards is ongoing and within following months, they will be adopted into the Slovak standardi-
zation system. The standard will be adopted in English and having a national preface and termi-
nology translated. Slovak Standards Institute (SUTN) conducts the process of adoption with a co-
operation of its technical committee TK89 (Geodesy and Cartography/Geoinformatics).

Concluston

Standardization in every field of human activity should be considered as something, which does
not prescribe particular actions, or rules for “life”. The standardization is more “coded knowi-
edge” than a set of restrictions and rules. It should help a communication, to share the knowledge
amongst users in particular branch of human activity. All of us are aware of the fact that standards
are never on time — either too late or too early, but still, to develop our knowledge it is important
to code it as well. After a change of political environment in the east side of the Europe, where the
Slovak Republic belongs as well, now it is the time to be an active member in standardization ac-
tivities within Europe. To lower the possible fear coming from less experience in some field
(where field of GI belongs, even if it is still progressing) the fact of revival of CEN/TC287 and
starting its activity from a beginning helps. But to be an active participants means also to take part
in all activities on the field of standardization, which means also bigger support (financial and
professional as well} like it was up to now. To sharing of knowledge is a “two-way road™ — it is
important to offer also when accepting. The will of work in the Slovak GI environment is great —
there is no doubt. All the activities also within Europe (e.g.: INSPIRE) confirm so.
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Resumé
Standardizicia geografickych informacii

Standardizdcia v oblasti geografickych informéeii (GI) je nevyhnutnym prvkem pre budovanie pricsioro-
vych informagnych truktdr, Z&kladnt databdzu pre geograficky informaény systém — ZB GIS bude tvorit
ziklad narodnej priestorove] informaénej infra§truktiiry. Riadi sa koncepceiou (tesp. niektorymi jej Sastami)
z roku 2002, ktord odporiéa pouzivat’ eurépske normy. Rezort geodézie a kartografie, zedpovedny za tvorbu
ZB GIS, je zatleneny do medzindrodnych aktivit ako je napr. INSPIRE, EuroGlobalMap, a dalgie, t. j. je
povinny sledovat vivoj legislativy a Standardizécie v oblasti GI.
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Prispevok v dvode vieobecne opisuje $tandardizciu a poskytuje prehl'ad o rdznych druhoch noriem.
PouZivanie noriem je ekonomicky vyhodné — Setri naklady, upeviluje vztahy medzi pouZivate/mi a produ-
centmi priestorovych dit, odstrafitje bariéry pri medzindrodnych dohodéach. Tieto vyhody poméhaji pri pre-
konavani podiatoénej neddvery pri rozhodovani sa o pouZivani noriem.

Strukeira Standardizaénych organizacii CEN a [SO, ako uvidza prispevok, je mierne odli¥na, Momental-
ne prebicha konzultacia sekretariidtov oboch organizacii o harmonizdcii ¢asového harmonogramu vyddvania
a preherania $tandardov z 1SO do sistavy CEN. Standardizacia v oblasti GI v ramci CEN je iba v podiat-
koch. Po vydani a neskdr zrudeni (r. 2004) série predbeznych eurdpskych noriem, ktoré boli prevzaté aj do
sustavy STN, prica v rdmei CEN/TC287 skondila a nasledovala migricia odbomfkov pre Gl do pracovnych
skupin novo vzniknutej (od r. 1994) ISO/TC211. Tito pracuje na viac ako 40 projektoch. z ktorych niektoré
st v rdznych fizach publikované uZ dnes (pozri tab. 1). Normy séric 1SO 19100 pokryji hlavne oblast’ defi-
nicie datového modelu GIS, jeho opis, vytvorenie profily, resp. aplikdcie. CEN/TC287 sa po obnoveni svojej
¢innosti rozhodla prevzial normy ISO do svojej ststavy. Preberanie postupuje podla internych pravidiel
CEN, ktoré su naértnuté na obr. 2. Slovenska republika (SR} ako riadny ¢len Eurdpskej énie a CEN je povin-
nd riadit’ sa pokynimi CEN v oblasti $tandardizacie. Tie neumoZiujd mat’ nirodné normy v oblasti, kde exis-
tujd normy CEN. CEN prevzala do svojej sistavy 9 noriem 18O (pozri tab. 1) a zdroven Slovensky tstav
technickej normaliziacie (SUTN) prebera tieto normy do sistavy noricm STN. Ide o nasledujice normy: EN
ISO 19101, EN ISO 19105, EN IS0 19107, EN ISO 19108, EN {SO 19111, EN ISO 19112, EN ISO 19113,
EN IS0 19114 a EN ISO 19115 (ndzvy noriem pozri v tab. 1). Normy STN EN IS0 pre Gl sa preberaji
v anglickom origindli so slovenskou ,kodielkou™ a slovenskymi ekvivalentmi v terminologickej Easti.

Poslednd ast’ prispevku je spravou z ostatného stretnutia CEN/TC287 v Ispre, ktoré sa konalo v okidbri
roku 2004. V sidasnosti prebiehaji na pdde CEN/TC287 a jej spolupracujiicich organizdcii Zivé diskusic ny
rdzne témy stGvisiace s globalizdciou trhu GI. Jednou z najhoricejich je diskusia o tvare, obsahu, publikova-
ni a vymene metaddt. SR je riadny a aktivny &en CEN/TC287 a mi svojho zastupeu (v osobe autorky &lin-
ku} v jeho poradnom orgine (Advisory Group on Qutreach). Je nevyhnutné, aby sa SR zapajala ako do pro-
cesu tvorby noriem, tak aj do procesu vymenu znalosti a skdsenosti v oblasti GI. Na to je v8ak nevyhnutnd
znalostnd, osobnostnd, ale aj materidlna spolupraca celej komunity Gl na Slovensku.

Prispevok vznikol v rdmci riefenia vyskumnej dlohy VEGA & 1/1035/04 Standardizicia a inter-
operabilita geografick¥ch informacii*.

Fig. 1 Proces $tandardizacie

Fig. 2 Proces vzniku noriem v raimci CEN

Tab 1. Zoznam publikovanych noriem ISO k 14. 2. 2005

Lektoroval:
Ing. Jan PRAVDA, DrSc.,
Geograficky ustav SAV, Bratislava
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