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Abstract: Topographic Measurements offers information about the area, land openings and 
vicinity. In this moment, with this technology, it allows obtaining more complete data, 
consisting in processing images in digital format, accessible to all persons with an interest in 
this area. This process can be implemented using a drone. 
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1.APPLICATION OF DRONE IN 
PHOTOGRAMMETRY  

 
The Photogrammetry UAV is an alternative 
method to the classic photogrammetric 
dealing with air using a drone of terrestrial 
data from small and medium height. UAV 
technology can obtain data on a large area in 
a short time, including the hard to reach 
areas or land, and cannot be accessed 
safely.[1]  
Products made with the technology of 
UAVS are: topographic plans with contour, 
volume calculation, cadastral surveys, 
various thematic maps, assessment of areas 
under cultivation, verification of integrity of 
machinery or installations placed in hard to 
reach areas or at great heights. [2]  
The name covers all vehicles, UAVS that fly 
in the air without a person on board to 
control the aircraft. This term is commonly 
used in computer science and artificial 
intelligence communities, but terms such as 
remote piloted Vehicle (RPV), remotely 
Operated Aircraft (ROA), remote-controlled 
helicopter (RC helicopter), unmanned 
vehicle systems (UVS) and helicopter model 
are often used as well. The RC model 
helicopters and are clearly defined by the 

International Association of unmanned 
Vehicles, like mini UAV short-range and 
medium according to their size, strength, 
range and flight altitude. UAVs like Pegasus 
(Everaerts, 2004) are described as UAV-
with long durability.  

 
2.DESCRIPTION OF A UAV SYSTEM 

 
 Drone used in this study is a type of drone 
Parrot Bebop Area 4. This drone was 
registered at the Romanian Civil 
Aeronautical Authority, having 
identification series YR-D0260. 
It was flown over the fields from Gorj 
County, with the help of drone’s type Parrot 
Bepop, to collect images visible at very high 
resolution, drone being equipped by the 
manufacturer with a camera type "Fisheye" 
lens 180 ° 1/2.3 ": 6 optical elements and 14 
mega pixel sensor (fig. 1). 
The Drone is equipped with an optical flow 
sensor, a vertical stabilization chamber 
(every 16 milliseconds, a picture of the soil 
is taken and compared to the previous one to 
determine the speed of the Bebop Drone), 
the ultrasonic sensor (Analyzes the flight 
altitude up At 8 meters), Pressure Sensor 
(MS 5607) 

https://ssl.translatoruser.net/bv.aspx?from=ro&to=en&a=https%3A%2F%2Fssl.translatoruser.net%2Fbvsandbox.aspx%3F%26lo%3DSS%26dl%3Den%26from%3Dro%26to%3Den%23_ftn1
https://ssl.translatoruser.net/bv.aspx?from=ro&to=en&a=https%3A%2F%2Fssl.translatoruser.net%2Fbvsandbox.aspx%3F%26lo%3DSS%26dl%3Den%26from%3Dro%26to%3Den%23_ftn2
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Fig. 1. Technical characteristics of a drone 
Parrot Type Bebop Area 4 

The Drone is equipped with a front-facing 
camera that captures 14 megapixel full HD 
images. Although drone Bebop used a 
fisheye lens, which makes it less vulnerable 
to crashing the device, it tends to hit the lens, 
yet it has advantages in the sense that only 
the central portion of the lens is recorded in 
the video To minimize distortions. Still 
images can be taken over time (about 5 
seconds) for the intended purpose. 
Therefore, it was decided to record RHHM 
in video mode and extract individual frames 
of static images from videos to build a 3D 
model. 
 
3. THE VEHICLE PLATFORM  

  
Small unmanned aerial vehicles envisaged 
are equipped with rudimentary navigation 
systems involving a low degree of inertial 
sensors and GPS receivers. They also have 
on-board image sensors (both EO and IR), 
manage actuators (elevators and rudders), 
and processing capability and 
communication at the base of the Board. 
The objectives of most interest in the scope 
of the project include terrestrial targets small 
and slow targets small ... small UAVs 
operating at an altitude between 30și 150 m 
above ground level. The lower limit is due to 
the restrictions of the radar on the horizon 
that make communication difficult between 
the UAV and the station located at 30 m 
under the ground. Stationary targets are to be 
taken into account and will be used to 
analyze the basic capabilities and 

performance of optimization algorithms. 
Stochastic slow moving objects can move in 
any random direction but has no constraints 
on their range and the acceleration of 
attainable in each period. 
UAV is supposed to have six degrees of 
freedom (6DOF), 3 translation and 3 
rotation. The target is supposed to remain on 
the ground, although its position must be 
assessed in the three-dimensional space. In 
order to obtain a metric, it is necessary, at 
each measurement to have: the position and 
orientation of the UAV, the camera angle 
with respect to the UAV, and an image of the 
target of the catch. Stationary Targets are to 
be considered and will be used to analyze the 
basic capabilities and performance of 
optimization algorithms. Stochastic slow 
moving objects can move in any random 
direction but has no constraints on their 
range and the acceleration of attainable in 
each period (fig. 2). 
  

 
Fig. 2. The measurement Process 

To collect data on environmental impacts, 
grazing practices, we identified several 
permanent pastures used by various farmers 
in Baia de Fier, Gorj County. The selected 
fields were chosen at random on a small 
area. 
They were having the same identical type of 
soil and microclimate, but in different ways, 
use of permanent pastures used by grazing 
and mowing through. 
GPS coordinates have been recorded and 
studied carefully for comparison with 
georeferenced images taken by the drone at 
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about 40 m above sea level, as shown in the 
picture in fig.3. and fig. 4.  

  

 

 
Fig. 3. GPS route set a coordinate system

 

 
Fig. 4.  Image taken by a drone 

 

4.DOCUMENTATION ON THE 
TECHNOLOGICAL FLOW OF 
PRODUCTION OF ORTHOPHOTO 
IMAGERY 
 
The main stages of the work are: measuring 
the connection points between the models and 
the balancing of the photograms, made by air-
triangulation. 
Aero triangulation contains both steps and is 
required for image rectification and image 
acquisition. 
Linking images through link points (made 
manually or automatically) performs the 
original orientation of the images in relation 
to each one.  
As a support function a digital elevation model 
(DEM) is calculated after adjusting block 
images, and spectral corrections can be applied 
at different stages of the process. 
Grounded points improve the accuracy of the 
final result, but these are optional if it is not 
desired to make a coordinate orthophotograph 
with the coordinates in the national system. 
Production of final mosaics can be made from 
ortho-graded images or original images. 

The final export can be done in * .tiff, *. sdw or 
even *. kml format to be directly visible in 
Google Earth. The workflow for obtaining 
orthophoto images is the following: inserting 
camera orientation parameters, automatic 
correlation of images (tie points, or tie points) or 
manual, indenting and blocking of images 
(accomplishing aero triangulation), calculating 
the digital model of Elevation (DEM), individual 
image correction and maximisation to obtain 
orthophoto maps of the area photographed. 

 
5. RESULTS AND DISCUSSION 

 
The necessity of development resulted in the 
placing on the market of a new type of 
measurement, much easier and more practical for 
users. In recent years, the importance of 
developments led to the invention of a compact 
measuring system, leaving to one side the total 
stations and other "antiquated". People are 
always open, so a development the introduction 
of unmanned aerial vehicles was welcomed. In 
recent years, more and more applications of 
UAV systems in photogrammetry had become 
common. This development can be explained by 
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the spread of low-cost combination of GPS/INS, 
which are required by a drone. 
The drones used in agriculture will be serious 
challenges using the technology of the future in 
the long term. They must be updated with 
additional devices to gather additional 
information, such as thermal sensors to identify 
early signs of stress in the plants that later can be 
analyzed and used by farmers. 
Use of drones in agriculture aim and to help 
monitor the perimeters and areas with difficult 
access to specialized inspectors who do not have 
access and for what we can watch wild animals 
in their natural ecosystems without being 
stressed out by human presence. 
Because of measurements of certain plots, made 
with modern technologies thematic maps have 
resulted, for example: 
Thematic maps presenting the Horticola-Viticola 
Research Resort in Targu Jiu, with all the details 
that were obtained during the measurements (fig. 
5 and fig. 6). 
 

 
Fig. 5. Map-themed resort Horticulture 

Research Wine, Targu-Jiu 
 

 
Fig. 6. Thematic map of the roads inside the 

damaged research Resort of constructing the 
city belt road. 

CONCLUSIONS  
 

In conclusion, we can say that using drones is 
increasingly practiced both in foreign countries 
and in our country because it gives the user the 
possibility to penetrate areas inaccessible, 
difficult or dangerous for humans. 
Concerning safety, the staff, this is ensured by 
making measurements at a safe distance. 
Measurements are made through a non-invasive 
manner, leaving no traces the drones or emission 
of any kind, during or after measurement. 
Measurements are carried out in a short period of 
time and with a high temporal resolution. 
Thanks to the reduced speed of flight and the 
possibility of plana, combined with a 
programmable, can flight study areas which 
cover relatively large areas. 
Intelligent cruise control, integrated perfectly 
with the aircraft, it may meet accurately 
predetermined flight plan, controlling the camera 
in such a way as to cover the entire area studied. 
A summary of the status of the development of 
photogrammetry and remote sensing, based on 
achievements known so far, allows realistic 
appreciation of the possibilities and limits of this 
means of investigation. 
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