UNIVERSITY OF LIFE SCIENCES "KING MIHAI I" FROM

TIMISOARA
"YOUNG PEOPLE AND MULTIDISCIPLINARY RESEARCH

IN APPLIED LIFE SCIENCES”

- _; s _:“,}: 5 ' i,i( ? '0; ¢
"Young people and multidisciplinary
research in applied life sciences”

_ ~16-17 November 2023 _
Analyzing, digitizing and transforming an analog map into

digital format in order to modernize the infrastructure

AUTHORS: Student Larisa-Nicoleta IVU
Student lasmina Patricia TODOR
Student Denisa Andreea NISTOR
COORDINATOR: Lecturer dr. ing. Costel BARLIBA
Lecturer dr. ing. Livia Luminita BARLIBA
tUniversity of Life Sciences “King Michael I” from Timisoara,
Specialization: SYSTEMATIC REGISTRATION MANAGEMENT IN THE CONTEXT OF RURAL DEVELOPMENT, |

Abstract : The purpose of the work is to analyze, digitize and transform analog maps into digital format in order to modernize road infrastructure and land improvement networks. In this
work, was pursued the analysis and digitization of analog maps at a scale of 1:25000 in digital format - L-34-78-D-b (Carpinis, lecea Mica, Beregsau Mic) and L-34-79-C-a (Sdcalaz, Beregsau

Mare, Becicherecu Mic and Dudesti Noi).

The work presents the following stages in the realization of the project: the organization stage necessary for the transformation of the maps into digital format, the materials and methods
used, the data processing in order to transform the analog maps into digital format necessary for the achievement of thematic maps that include the localities within the territorial
administrative units Sdcalaz, Carpinis, Becicherecu Mic, lecea Mica, Beregsau Mic and Dudesti Noi .

After analyzing the maps, it was concluded that, in order to digitize and transform the maps from analog to digital format, the following specialized programs are needed: AutoCAD 2013,
Raster Design 2013 and TransDatRO 4.06. In order to digitize and transform maps from analog to digital format, the following methods are required: georeferencing, vectorization and data
interpretation. After establishing the methods, this whole transformation process was carried out in the AutoCAD program through several stages, resulting maps in digital format in order to
interpret the data and create the thematic maps necessary for the updating, modernization and acheievement on a modern basis of the infrastructure that connects the component localities of

the 4 administrative territorial units.
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 Introduction

Digital cartography is the discipline that deals with the preparation, drafting
and editing of maps and thematic plans with various applications in practice. It
is a branch of general cartography that over time, along with the development of
infographic technology, has undergone permanent improvement, being
constantly in tune with current events.

The analogue map, generically called a "classic” map, represents a conventional
image of the land (of the Earth), in which points (high-voltage poles, trees, wells,
etc.), lines (roads, watercourses, level curves, etc.) and polygons (buildings,
parcels, functional areas, etc.) indicate the position and spatial shape of
geographical objects and graphic symbols and texts describe these objects. In
this work, was pursued the analysis and digitization of analog maps at a scale of
1:25000 in digital format - L-34-78-D-b (Carpinis, lecea Mica, Beregsau Mic); L-
34-79-C-a (Sacalaz, Beregsau Mare, Becicherecu Mic and Dudesti Noi).

e Material and method

After analyzing the maps, it was concluded that, in order to digitize and
transform the maps from analog format to digital format, the following
specialized programs are necessary: AutoCAD 2013, Raster Design 2013 and
TransDatRO 4.06. To be able to make digital maps, the official projection system
of the country must be used. The official system of Romania is the Stereographic
Projection 1970.

In order to digitize and transform maps from analog to digital format, the
following methods are necessary: georeferencing and vectorization.
Georeferencing is the process by which an image (map, satellite image, etc.) is
assigned certain coordinates.

This study was performed using layer vectorization for the virtual map.

e Results and discussions

To make the L-34-78-D-b and L-34-79-C-a maps AutoCAD, AutoDesk Raster
Design and the TransDatRO program were used for coordinate transformation.
Since the way of working is the same for all maps, only one of the two maps is
presented below. The work is done in stages. One of this stages is the coordinate
transformation stage. The transformation of the coordinates using the
TransDatRO program was carried out as follows (Figure 1).
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Figure 1. Calculating coordinates using the TransDatRO application

The program Raster Design - Insert - was used to bring the map into AutoCAD.
After bringing the map into AutoCAD, align the map with the border formed by
the four points using the ALIGN and SCALE command.

Another stage represents the way in which the map is drawn in AutoCAD. The
first step is to draw the outer grid and the inner grid of the map. Next, level
curves, elevations, roads, vegetation, infrastructure, hydrography will be drawn
using the Spline command. All these being the elements that constitute the map.

The actual digitization of the map was done in layers, a layer being created for each
element. The drawn and layered map will look exactly like the initial map at the end. The
way of working is the same for the other map. The following images are the final result
after digitizing and transforming the analog maps into digital format using
georeferencing and vectorization (Figures 2-9).

Figure 2. Creating layers Figure 3. The outer grid and inner

grid of the map
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Figure 8. Map of the infrastructure
administrative units

Figure 9. Topographical map of territorial
territorial administrative units

* Conclusions

The pragrams used for this work are: AutoCAD, Raster Design and TransDatRO. AutoCAD is a CAD
program used in the design of construction plans in two dimensions (2D), less in three dimensions
(3D), developed and marketed by the American company Autodesk. System-specific files are dwg
and dxf (Drawing eXchange Format). With the help of the AutoCAD Raster Design application we
can transform, edit and prepare the information in raster format, we can analyze various images
and send the drawings made to other solutions such as AutoCAD Civil 3D and AutoCAD Map 3D.
Improving decision-making processes and the quality of presentations for any project, using the
benefits offered by information in raster format with the help of the AutoCAD Raster Design
application. We can edit, correct and create raster vector hybrid drawings, or you can vectorize
scanned drawings eliminating the need to redraw them. TransDatRO performs the standard
coordinate transformation between the reference system and the Stereographic 1970 projection.

In conclusion, this study of the analysis, digitization and transformation of analog maps into digital

format is due to the programs mentioned above and aimed at maps in digital format in order to

interpret the data and create the thematic maps necessary for updating, modernizing and creating
them on a modern basis of the infrastructure that connects the component localities of the 4
administrative-territorial units.




