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ABSTRACT

The process of monument documentation is an activity which requires getting information
from different sources for complete and comprehensive analysis. As far as for the part of
geometric documentation, photogrammetric procedures and laser scanning techniques, are
the standard conducting tools in this sector for the past years, both for the production of 2D
raster or vector drawings or 3D modeling simulations and visualizations. At the same time,
the field of close range photogrammetry is evolving rapidly both by the integration of
algorithms and software of Computer Vision, and the increasing quality of massive low cost
systems and camera production for many purposes. Such systems and techniques are the
Unmanned Aerial Systems (UAS) that are evolving as low-cost and flexible platforms for
geospatial data collection that could meet the needs of many applications and overcome
limitations of traditional airborne and terrestrial mobile mapping systems. In this diploma
thesis the general principles and possibilities of 3D image based modeling (IBM) through
multiview systems (MVS) using images exported from video sequences are described.
These are captured from low-cost devices, both ground and air, by the use of a build from
scratch mini quadcopter with a mounted camera on it (GoPro Hero4, Mobius).
Subsequently, the application of the method in the historic Byzantine bridge of Karitaina is
described, using different software, free or low cost and the results of the implementation
are presented. An assessment of the tools and techniques that are used, mainly on the
production capability of conventional 2D products (plans, sections, etc.), which usually are
required by the users (architects, archaeologists), but also more complex products (3D
models, HBIM, GIS etc.). Ending, conclusions and recommendations are provided for the
application of modern techniques or their combined use with more conventional techniques,
in order to select the most appropriate in terms of economy and level of required accuracy
of the project geometric documentation method.
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objective function:
. m

= 2D wslla - PCX)IF
i=1 j=1 \

indicator variable:
1if point j is visible in camera i
0 otherwise
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3-D Model UV Map
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Gauss: mean = 0.020 / std.dev. = 0.018 [1112 classes]
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Gauss: mean = 0.015/ std.dev. = 0.012 [3033 classes]
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