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Barnard, S.T., 1990, "Recent Progress in CYCLOPS: A System for Stereo Cartography®, 1990 DARPA Image

Understanding Workshop, pp. 449-455.
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Understanding Workshop, pp. 537-547.

4-Bjorklund, C., Noga, M., Barrett, E. and D. Kuan, 1989, "Lockheed Imaging Technology Research for Missiles and Space”, 1989
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International Standards and Technical Reports
ISO 19101:2002 Geographic information - Reference model

ISO 19105:2000 Geographic information - Conformance and testing

ISO 19107:2003 Geographic information - Spatial schema -

ISO 19108:2002 Geographic information - Temporal schema

ISO 19111:2003 Geographic information - Spatial referencing by coordinates
ISO 19113:2002 Geographic information - Quality principles

ISO 19115:2003 Geographic information - Metadata

ISO/TR 19120:2001 Geographic information - Functional standards

ISO/TR 19121:2000 Geographic information - Imagery and gridded data
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the standardization process. Lower costs and improved operations will be two of the immediate results of the proper
implementation of such a process

<{Theestablishment of an authority such as RAVI (The Netherlands) or AGI (UK) is certainly necessary to coordinate the

efforts, not only on standardization, but also on administrative cooperation. Cadastral office as a legal organization is also
an essential requirement. It could eliminate the redundancies in two otherwise different databases. This relationship
should be created and enforced by law (parliament)

{There are three obstacles which have to be overcome during the implementation of standards:

-The organizations are not willing to share their own data

-Different applications require variety of standards which are difficult to combine

-The vendors prefer the proprietary and low cost approach for software and hardware which is usually conflicting with the
common interests (standards)

<{The technical characteristics of standards are given in [Yousefi (Appendix C), 1994] in the form of questionnaire. Such

a questionnaire is of great help to assess the current standards. These characteristics could be used as guidelines to eval-
uate IDES for future applications

<Because all types of data (raster, vector and matrix) are considered within DIGEST and most of the developed coun-
tries are trying to adopt their standards to DIGEST, it would be wise that IDES follows the content of DIGEST. In addition
some actions have been taken for conformity - the DX-90, SDTS, NTF and SAIF - to DIGEST

<The most important objective of work on standardization should be to define a standard method of defining formats. A
universal standard format is more complex than an interface between any pair of formats

<The objectives of NTDB should not include merely the development of topographic database for digital map production,
but also the development of a LIS
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The existing classification and coding system used by NCC are given in the author's thesis [Yousefi, 1994 (Appendix C)].
Technical characteristics of assessment of standards for the transfer of spatial data are reviewed in [Yousefi, 1994
(Appendix C)].

Choices for adaptation

As already mentioned there are numerous data exchange standards existing. But three of them have been short listed
and reviewed as candidates for adaptation for Iranian Data Exchange Standard (IDES), DIGEST, I1SO-8211 and SDTS.
[Yousefi, 1994]

The plan for development of data exchange standards

Plan for development of Iranian Data Exchange Standard(IDES)

In order to develop IDES some definitions and terminology existing in SDTS or the others such as SAIF, NEN may be
used for definitions and terminology and also (Part 4 of DIGEST) for classification of objects. Three options may be con-
sidered (DIGEST, 1SO8211, SDTS) as a starting point for adaptation of standard. The comparison between the options
along with their advantages and disadvantages should be completed. However, the first step should be to establish a body
such as RAVI (in Netherlands) in Iran to contribute to the realization of an efficient and effective organization of land infor-
mation. This Iranian Advisory Council (IAC) should consist of a number of parties which have an interest in geographic
information, such as public and local authorities, provinces, public utility companies and some of the ministries such as
ministry of construction, transportation, housing and oil. And also cadastral departments such as land valuation depart-
ment, land taxation department, and land administration department. This body should take the feedback from users to
process the first draft of IDES.

Of course, as the second step, some pilot projects should be considered to.investigate who would be involved or what
information would be required to finalize the first draft of IDES. Through a pilot project some ministries and authorities in
Iran may be requested to identify their media, encapsulation procedure, data formats, data structures, feature/attribute
dictionaries, metadata, user environment, receiver tools, world views etc. Thereafter they should agree on above ele-
ments and prepare the first version of IDES using some seminars and committees. This first version should be then used
in lran.

In order to evaluate it, as the third step, the technical characteristics (section 3.2.3.1 in Yousefi, 1994) must be answered
and some comparisons (section3.3.4 in Yousefi, 1994) should be considered for IDES.

In order to implement the standard, as the fourth step, the profiles are needed to be provided (section 3.3.3.4 in Yousefi,
1994). After that the profiles should be tested. The vendor should provide information to do testing. These information as
well as corresponding procedures could be found in [Yousefi, 1994].

It is expected that standard should be revised, as the fifth step, according to changes in user requirements after e.g. five
years. If the changes occur very fast, the five year period may be reduced to three years. The American procedures can
be used to expand, and revise standard and to make profiles [Yousefi (Chapter 1), 1994].

Concluding remarks and recommendations

¢ The absence of uniform standards for the transfer of digital spatial data is hindering the exchange of data and increas-
ing costs. That is to say, the definition of standard is the earliest requirement in any GIS environment.

<With respect to standards the National Geography Information System (NGIS) in Iran requires the following objectives
to be achieved: i

-Encourage and speed up the use of the IDES

-Provide a mechanism for improved coordination and standardization of data content and quality

-Provide for consistency, integrity in federal spatial data bases

-Improving the efficiency and effectiveness of local agencies by using national spatial databases

-Provide information to users and potential users regarding availability and content of digital spatial data

-Clarify responsibilities of NCC for developing, maintaining, and distributing spatial databases

<Local government agencies in Iran may successfully implement GIS only if they completely understand standards and
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organization, data ownership, update requirements, update mechanisms.

Constraints for data exchange in GIS
There are some constraints that affect data exchange, which are hereafter briefly reviewed:

Data ownership and copyright, control of access to data, information confidentiality and privacy, high charges for data,
lack of National Data Transfer Standards.

Aspects of data exchange

For any exchange of Digital Geographic Information between national agencies it is necessary that the following practi-
cal aspects are supported: [DIGEST, 1992]

_A clear definition of data model to be used for each type of data

_A clear and commonly understood means of identifying features and their descriptive attributes

_A clear statement on the quality and accuracy of the data

_A clear definition of logical organization and structure of the data

_A clear definition of information for interpreting the overall content of a DGI transmittal

_A clear definition of information for supporting each specific dataset

_A clear definition of the organization and representation of the data (i.e. formal) on the exchange media
_A clear statement of the recording standards used for the exchange media

The plan for development of data exchange standards

Adaptation of existing data exchange standards
There is a need to investigate the current data transfer options in NCC with a pragmatic approach.

Current data transfer options in NCC

Currently NCC (National Cartographic Center) has mainly two graphical software: Microstation (Intergraph) and
ARC/INFO, DXF or DLG formats may be used as intermediate formats (for more detail, refer to manuals). Some transfer
procedures are very limited and often topology will be lost. ARC/INFO coverage input from DGN design file normally carry
some logical integrity errors because these errors are hard to detect, e.g. label errors, dangle nodes etc. So there is a
need to have a better model especially outside of NCC.

The steps of pragmatic approach

It seems that transfer standard can exist when users agree on definitions of: Entity, Attributes, Relations, Classifications,
Quality, Geometry and Graphical Symboliza-tion. In order to satisfy the NCC's requirements the pragmatic approach is
selected. Two steps have to be taken before adaptation: standardization of terminology and classification of objects.

Data definitions and terminology in GIS environment

The effort to formulate the standard definition has not been very successful up till now in general. The reason for this lack
of success can be found in the fact that object definitions should always be embedded in a particular context. The fact
that data definitions are made within a specific user context implies that it is not always possible to transfer them from one
to another. The different disciplines of the user context or different environments have their own definition of terrain
objects, as well as, classes and attributes. Uncertainty is one of the reasons that makes it difficult to prepare strict defini-
tion of data. It implies the risk that wrong decisions are made and inadequate actions would be caused. [Molenaar, 1991]

Classification of objects according to particular application

After the definition of objects and agreement on terminology and before we go through adaptation, we should always look
at classification of those objects. The classification could be thought as either object definition or ordering of entities into
classes or’both. A class is a set of entities which have one or more equal properties. It needs a criterion for class prop-
erty definition. '
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The plan for development of data exchange standards

Ramin Yousefi
Head, GIS control section/research council,
National Cartographic Centre (NCC), Iran
'Email: Yousefi@ncc.neda.net.ir

This paper stresses on the need for establishing data exchange standards to ensure easy process of spatial data
exchange in Iran. It highlights classification of items for data exchange process and criterion for selection of strategy to
develope data standards.

The conformance of standards leads us to better use and easier share and faster access to what we have in reality. The
standards are classified as follows in [Clifford A. Kottman]: The media layer, the encapsulation layer, the world view layer,
the data structure layer, the schema implementation layer, the feature/attribute dictionary layer, the content layer, the
metadata layer, the directory and indices layer, the receiver tools, the user environment layer.

Strategy for GIS/LIS standards development and implementation

It may be formulated through the following 8 questions: [D. David Moyer, 1993]

_the overall user community be involved in a meaningful way

_Is there a procedure to develop and follow a strategic plan?

_Does the strategy include both problem-solving and structural viewpoints?

_Is the strategy built on proven, logical principles?

_Will the strategy be equally responsive to actual situations and needs as well as to theoretical ideas?

_Will the strategy provide an orderly and timely procedure for developing and implementing GIS/LIS standards?
_Will the strategy be flexible to allow modifications over time?

_lIs the strategy feasible, in terms of cost to develop, implement, use, and maintain in a feasible time frame?

Strategy

The Strategy for standardization and especially inside the mapping agencies (e.g. NCC) can be categorized as follow:
_ldentify items to be standardized (products, methods,... and types of existing software)

_Determine costs and benefits, and specify the advantages or disadvantages of existing products

_Define organization-specific standards

_Specify the desired situation

_Select pragmatic approach

_Define implementation plan

_Implement and enforce the standards, and lastly test them

Requirements for data exchange standards
A standard exchange format has to meet the following requirements:

_The standard must have such a document that the receiver of data is able to process the data with minimum guiding
explanations.

_A description of all object types to be supplied has to be defined.

_Supply of data has to be independent from equipment or media.

_lt should be possible to supply several files at a time that are on a physical medium or in a transmission session.

_In case of mutation it should be possible to supply the mutation only.

Key elements for creating an effective data exchange mechanism

Today's organizations wish to exchange both the graphic data and the meaning behind the graphic data. These key ele-
ments are reviewed in [Yousefi, 1994]. The following aspects should be considered for the exchange mechanism: data
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