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ABSTRACT

It is well known, nowadays, that working with digital maps has
several practical advantages, especially with the great improvements in the
design and capabilities of digital computers. Such advantages, in
manipulating, handling and retrieval of information from digital maps, have
pushed the concerned organizations all over the world to stipulate their plans
towards the implementation of digital mapping systems. This has been
extended to the implementation of automated cartography and multi-user
geographic information system, to satisfy the increasingly current needs and
future applications. This has been the basic motivation behind our interest
here, of investigating some problems related to digital mapping manipulation
and implementation. The final accuracy of the produced digital maps will be
affected by two different phases of data preparation, namely data capture
and data input. The first involves the methods by which the captured data
can be acquired for input to a digital mapping system. These methods, for
instance, are ground surveying using total station; photgrammetric technique
using an analytical stereo plotter, and analogue photogrammetry with line
map plotting transformed later into the corresponding digital form. The
second phase comprises the techniques by which such data are transformed
from the original sources to the required digital form. Scanners and digitizers
are the commonly used devices for transforming the collected data into a
computer readable form. Of course, the user of digital maps is always

worrying about the overall accuracy of the final results.

The main objectives, of the current research, two different studies. the
first is to hold a detailed comparison between both digitization and scanning,

as being the used techniques for data input, on the accuracy of the produced
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digital map, in particular, in its vector format. The second is the assessment
of the relative accuracy among the three digital files obtained from ground
surveying, analytical photogrammetry and analogue photogrammetry, as the
three data capturing techniques under consideration. The adopted criterion
for accuracy assessment has been the (RMS) of coardinate discrepancies of
some check points, as measured in any involved two systems, after being
unified in the same coordinate system. Such a requirement, has evolved a
secondary objective to be investigated. This deals with the best way for
georeferencing of the digital files (obtained from either digitization or

scanning) coordinate system to the original hard copy line map coordinate
system. In this context, the similarity and affine transformation models, as
the two familiar ones used in practice, which can be processed by either the
parametric or the combined least squares adjustment techniques, have been

investigated.

The present practical work has been performed on actual data, for the
selected test area in Nasr City District, whose hard copy map (scale 1:5000)
produced by analogue photogrammetry, as well as the corresponding digital
file produced by analytical photogrammetry, were available. The necessary
ground surveying with total station, for a part of this area, has been
conducted by the author. The obtained results have indicated that, the affine
transformation mathematical model, processed by parametric adjustment
technique, produces more reliable results for the associated coordinate
transformations. Also, scanning is more advantageous over digitization
process, in terms of the accuracy of the eventually produced vector digital
file. The relative accuracy, expressed as (RMS) of coordinate discrepancies,

between ground surveying and analytical photogrammetry digital files is in
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the order of about 2.0 m, taking the ground coordinates as error free
reference. The relative accuracy between the analytical photogrammetry and
scanned analogue photogrammetry digital files is approximately equal 4.5 m,
taking the analytical photogrammetry coordinates as error free reference. On
the other hand, the relative accuracy between ground surveymg and scanned
analogue photogrammetry digital files was found to be in the order of about
5.0 m. Such figures can not be considered as final representative values,
since they pertain to the quality and circumstances of the available
information for the tested area. Nevertheless, such results are expected to be

useful, as far as merging data from different sources is considered.

Consequently, it is recommended to merge different data capturing
techniques, with different obtainable accuracies, for producing digital maps
with a certain pre specified accuracy, rather than using a single expensive
technique of data capture with higher accuracy, for economical purpose. In
addition, whenever data sources are available in the form of hard copy maps,
scanners are recommended to be used for automatic digitization of such
maps, instead of using semimanual- semi automatic digitizers, from both

obtainable accuracy and economy viewpoints.
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