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Abstract: The earth's surface is the place where a geographical phenomenon is
constantly occurring. Thus, the representation of the relief becomes a reference field for the
use of GIS systems. Surface modeling does not involve the representation of well-defined
models in space, but provides valuable information on its continuous dynamics. The present
study aims to achieve the digital model of the terrain in order to represent it as accurately as
possible. The collection and transfer of data through UAV technology leads to an efficient
management of data on obtaining digital terrain models, this study being largely structured
on the presentation of the application side of UAV technology by highlighting the results
obtained.
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1. Introduction
UAV technology can be used in a variety of fields of activity in order to quickly
obtain information from less accessible areas.
In Romania, the implementation of UAV technology is in a continuous development,
the professional use of drones requiring a series of theoretical and practical requirements
regarding their operation and maintenance and also the processing and use of the information
obtained.
In order to carry out this paper, two stages were completed, the first consisting in
setting up a database by acquiring frames from image capture using UAV technology, and in
the second stage the collected data were processed and the digital terrain model was generated
using specialized software.
2. Materials and Methods
The study area presented is located at an altitude of 1300 m, in the commune of
Carlibaba, Suhard Mountains in the Western Indians, Suceava County. The acquisition of
digital data was made in optimal wind and light conditions. To cover the entire surface of
1.6Kmp, 4 flights were performed at an altitude of 300m, recording 1063 images with a total
size of 20GB.
For the frame acquisition process we used:
- a Trimble UX5 HP UAV, in the body of which are incorporated two GPS, one
necessary for navigation and the second recording the location of each frame, a
SONY Alfa7 camera with a resolution of 36 Mpixels and a battery;
- a Spectra Precision SP6.0 GPS;
- a tablet for flight planning and control.
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The elaboration of the digital model of the terrain was made by going through and
fulfilling the two stages described in the following.
Step 1. Identify the site by conducting field visits and establishing work areas.
During this stage, the optimal terrain / space for the location of the launch and landing
stations of the drone was identified.
The flight planning for the area of interest includes information about the trajectory of
the UAV, the flight altitude and its duration, the place of take-off and landing and the number
of flights necessary to cover the area of the studied area of interest.
The flight plan was made by going through the configuration steps in the Trimble
Aerial Imaging program, a program specific to flight mission planning.

Fig. 1. Flight plan planning
Following the planning of the aerial measurement program, the preparation of the
overflow is carried out by mounting and installing in the work areas the equipment necessary
to send the drone into the airspace, mounting the GPS station to collect static data, and the
actual execution of flights by launching in the airspace of the UAV, capturing aerial images
and collecting GPS data necessary for their processing.

Fig. 2. Mounting the GPS station
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Fig. 3. Preparing the drone for launch
Step 2. Data processing
The processing of the data from the database constituted by downloading the RINEX
files from the GPS station and those recorded by the UAV following the overflight using the
Trimble Aerial Imaging software, was done with the Trimble Business Center (TBC)
software.

Fig. 4. Downloading data
By entering the data from the RINEX files and the frames in the TB software, is
observed the trajectory followed by the UAV during the flight.

Fig. 5 The trajectory of the UAV during the overflight
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3. Results and Discussion
Several techniques for obtaining the digital model are known, depending on how the
data is collected and processed.
In this project, for the determination of the digital model, the data processing required
the overlapping of images of 80% to obtain accuracy both horizontally and vertically, the
coordinate system chosen being the national system Stereo 70.
As the drone used in this work does not necessarily require the existence of an
aerotriangulation network on the ground and due to the rugged nature of the land surface, no
topographic surveys were performed on the ground for control points, georeferencing being
obtained by post-processing.
Trimble Business Center software offers the ability to generate multiple digital
models: point cloud, DSM, DTM, orthophotoplan, and TIN.

a

a. Point cloud

b
Fig. 6 Digital model generation
b. Digital Terrain Model

Following the data processing, the orthophotoplan related to the analyzed area was
obtained.

Fig. 7 Generation of the orthophotoplan
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By importing the digital model in raster format, resulting from the frame processing,
the ArcMap 10.4 software generated the irregular triangular terrain network (TIN), a model
necessary for the visual representation of the studied topographic surface.

Fig. 8 Three-dimensional visualization of the orthophotoplan
Also during this stage, a series of digital models were created necessary to visualize
the studied field.

Fig. 9 Digital models
4. Conclusions
Based on the realization of this paper, a number of advantages have been identified
regarding the use of UAVs in measurement works, namely:
- UAV technology offers major advantages over the classical method by reducing the
time of data collection and processing;
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- Depending on the equipment used, the measurements performed provide a very
high horizontal and vertical accuracy, a result verified by comparing the
coordinates measured on the ground using GPS and the coordinates of the points in
the resulting DTM;
- Realization of the digital terrain model (DTM), the digital surface model (DSM),
the orthophoto plans and the three-dimensional model with low costs;
- Calculation of excavation and filling volumes on a certain area or on the entire
studied surface and extraction of longitudinal and transverse profiles with a high
density of points;
- Possibility of periodic monitoring of the area.
As in any business, there are a number of disadvantages, including the following:
- Depending on the type of drone used, in our case the Trimbel X5 HP UAV which is
a fixed wing drone, it is necessary to allocate more space for takeoff and landing on
the ground;
- Due to the high speed during the flight, it is impossible to intervene in its piloting
with the help of the control tablet;
- Lack of a movable wing and high landing speed can be violent on the body of the
aircraft causing damage;
- Due to the specific batteries of each type of UAV, flights may be limited in time, so
the time and the size of the area to be measured are conditioned by this factor.
5. References
1. Badea A. C., Badea G. - An Overview of Geoprocessing and Export Options for Creating
3D GIS Models Using Drone2Map, RevCAD Jorunal of Geodesy and Cadastre, no. 28, p.
7-14, 2020;
2. Didulescu C., Savu A., Badea A.C., Badea G., Bădescu G. - Modeling and visualization
objects from point cloud data surveyed with terrestrial laser scanner, Recent researches
in manufacturing engineering, p. 193-198, 2011;
3. Didulescu C., Savu A., Badea G., Badea A.C. - Using 3D Terrestrial Laser Scanning
Technology to Obtain 3D Deliverables, Advanced Science Letters, vo. 19, n. 1, p. 70-74,
2013
4. Guan, H., Li, J., Yu, Y., Zhong, L., Ji, Z. - DEM generation from lidar data in wooded
mountain areas by crosssection-plane analysis. International journal of remote sensing
35, p. 927-948, 2014;
5. Jancso T., Udvardy P., Varga A. - Application of UAVs in Education and Research,
RevCAD Jorunal of Geodesy and Cadastre, no. 28, p. 59-66, 2020;
6. Zhao, X., Guo, Q., Su, Y., Xue, B. - Improved progressive TIN densification filtering
algorithm for airborne LiDAR data in forested areas. ISPRS Journal of Photogrammetry
and Remote Sensing 117, p. 79-91, 2016;
7. https://www.unitbv.ro/documente/cercetare/doctorat-postdoctorat/sustinereteza/2019/cateanu-mihnea/5.Rezumat_teza_Cateanu_Mihnea-A.pdf (decembre 2020);
8. https://www.edudrone-project.eu/wp-content/uploads/2018/07/Guidelines-on-the-use-ofDrones-in-VET_RO.pdf (decembre 2020).

- 52 -

