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Abstract

This research deals with the study of a major problem and the task is
how to benefit from the existing old maps, produced according to the local
system (Polservicel979, Clarke 1880 (RGS) ellipsoid, and UTM
projection), in the process of production and updating of maps at the
present time. In recent years, the process of producing maps evolved
dramatically with the development of modern technologies such as remote
sensing techniques by which they can get satellite images of high spatial
resolution, as well as the Global Navigation Satellite System (GNSS),
where these techniques contributed to reducing time, effort, and cost with
respect to the maps production and update process. These technologies are
mainly dependent on the WGS84 as a spatial reference. Whilst, the Iraqgi
national maps based on the local system, it became necessary to find
a mathematical model that makes it possible to convert raster old maps
from the local system to the global system accurately. So as can take
advantage of these maps in the upgrading and production process.

Thus came the idea of this study, which aims to assess the planimetric
accuracy of maps after the conversion process from the local system to the
WGS84 and vice versa, through using the best fit mathematical model

(IraqCon program) based on international standards (National Standard for
Spatial Data Accuracy (NSSDA) as a guide, and American Society for
Photogrammetry and Remote Sensing (ASPRS) as a border for accuracy).

In this investigation, will be addressed accuracy assessment of
planimetric map covering the center of the Kut city with scale
of 1: 10,000 as a study area. In addition to, upgrading this map to produce
a planimetric map for the 2014 year based on World View-2 satellite
imagery with high spatial resolution of 0.50 m (capture in 2014) covers the
study area. Moreover, building an integrated geographic data base
(Geodatabase) to be used in a future for the updating process. The
methodology used in this research has to include four parts. The first,
included assess of the horizontal accuracy of existing old map with scale
1:10,000, through converted from paper form to digital form. Then,
a geometric correction process for these map using Arc GIS software
package. After that has been selected and measure the distances for
seventeen features distributed to whole of the study area, these features
located on the old map and at the same time on the truth ground. The
results showed that the old map within a standard according to ASPRS
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standard, where the value of TRMSE is 1.324 m, this value very
compatible with allowable error (i.e., 2.5 m) for the map scale of 1:10,000.
The second part included, assessment of WWV02 satellite imagery for
production and updating of planimetric maps of scale 1:10,000, through
verification and comparison for some of 2D mathematical models (first,
second and third polynomial order). As well as, study the best
configuration (number and distribution) of the ground control points and its
impact on scale of the photomap that can be obtained using the best fit
mathematical model. The results showed that the best mathematical model
to perform the geometric correction process is a 1* polynomial order, were
the total RMSE at CPs is 0.790 m. In addition to, results indicated that the
best accuracy can be obtained from the georeferencing process for the
WV02 imagery by using the 1* polynomial order is the use of 13 GCPs
well distributed over the entire of these image. Because, the value of total
RMSE that attained at CPs is 0.894 m, which is enough to get a photomap
with scale 1:10,000 of class1 according to the ASPRS standard. The third
part, included accuracy assessment of the transformation process using the
Arc GIS and IragCon software's to convert the raster old map from local
system to WGS84 and vice versa. The results obtained are approximately
identical and very accurate, as well as its conformity with the standards
adopted in this research. Where the value of total RMSE that reached in
both cases is (2.380 and 2.438) meters, respectively, for a number of 45
CPs. All of these points were selected for the distinct and clear features
existing on the photomap and at the same time on the old map have been
distributed to cover wholly of the investigation area. The last part, contains
two stages; the former includes building of an integrated geodatabase and
the work of change detection to the study area from 1989 to 2014 by using
Arc GIS software. Then production of updated map with scale (1:10,000)
for the 2014 year from the vector layers that included all topographic
features of the study area. Where the accuracy (total RMSE) that obtained
from this map is 2.443 m at 20 CPs. Whilst, The later included the
transformation of an integrated geodatabase (vector layers) from WGS84 to
local system (Clarke 1880 RGS and UTM projection) by using Arc GIS
software and IraqCon program in order to produce of upgrading map with
the local system as spatial reference. The results showed that the value of
TRMSE at 30 CPs equal to approximately 2.5 m, this value is fully
compatible with the ASPRS standard for the map scale of 1:10,000.
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