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Abstract

Geographic information Systems (GIS) are the result of more
than two decades of significant development in digital mapping and
computer cartography. Recently, geographio information systems
have become 2 hot topic among several users. Although computer
processing has been applied to geographical problems for more
than a quarter of century, it appears that there must be something
different and mMOT® important about GIS that has caused so 1any
diverse groups 1o jonvest so many resources. However, the process
of building 2 geographic jnformation system js mot easy and
requires highly professional ckills. In addition, such process 18
usually faced with many problems that have to be handled in a
certain way 1o get practical and economic solutions. Some of the
most sophisticated problems encountered iR this field are those
concerning digital data copversion, as 2 geographic information
data source, into geographic information systems. Such problems
result from the significant differences i specifications and
purposes between those two gystems.

Accordingly, the current has been oriented towards solving
some of the above problems in such a way to achieve the most
economical, practical and simplest solutions accompanied with the
hardly required software used to support and facilitate such
solutions. More explicitly, problems investigated 1n this thesis can
be distinguished as: the polygon features creation; the geperation
of features centerlines problems which do not, generally, exist in
digital map data; the contoul enhancement problems which include
completion of stopped contour lines in steep areas and elimination
of gaps within the contoul features, and the separation of text
information apart from spot heights digital map data. Each of these
problems are solved providing certain developed software modules

to support and facilitate the use of the suggested solutions.

jn this context, 2 certain  advantageous computer aided
drafting system and its customizing facilities have been utilized 1n
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developing the necessary for solving the above specific treated
problems. Therefore, this developed technique can be efficiently
used for any required preparations for digital map data, before they
can be transferred to a specific geographic information system.

In order to ensure the reliability of the proposed solutions and
their associated results and conclusions, a typical GIS pilot project
has been investigated. Data handled through this investigation is a
1:5000 digital map data representing the base maps for certain area
in a sister country lying in south west of Asia. The project basic
requirements, specifications and all the practical steps for its
execution are carefully analyzed Two commercial software
packages are used, the first is the AutoCAD software representing
a popular computer aided drafting system and the second 1is
ARC/INFO software which is a powerful specific geographic
information system. Each of those two commercial packages
requires  different hardware configurations. Accordingly, two
hardware platforms are used to support the two used software
systems, the first platform is Personal Computers provided with
high storage facilities and the other one is the very efficient and
powerful DEC stations.

The obtained results from the present investigation have
declared the advantages of the integration between the computer
aided drafting systems as an inexpensive and simple software (and
hardware) and the geographic information systems as actual
specialized geographic information software (and hardware). This
integration is very powerful specially when concerning digital map
data preparation for geographic information systems. The proposed
solutions yielding such integration have proved their reliability and
practicality, from both time and storage viewpoints, through the
flexibility of the two types of systems in particular when
concerning  their embedded programming  languages and
customized menus. Therefore, it is recommended to pay further
attention to other problems, other than those investigated herein,

- vii -
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that may appear in digital map data preparation to GIS trymg to
perform some sophisticated GIS functions with much simpler
computer aided drafting software. In addition,, it is recommended
to consider the future application of the digital map data n GIS
during the digital data capture stage, to facilitate the digital data
conversion between the two systems.
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