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Borisova D., B. Banushev, D. Petkov, R. Nedkov, D. Avetisyan, 2017. Optical
hyperspectral measurements of rocks and soils in Central Srednogorie, Bulgaria.
Proc. SPIE 10444, Fifth International Conference on Remote Sensing and
Geoinformation of the Environment (RSCy2017), SPIE, DOI:10.1117/12.2277508,
pp.1044410-1-1044410-7.

B4 1 | Abstract: Remote sensing is the technigue of acquiring, processing, and interpreting images
and multi channels spectral data, acquired from optical imager sensors mounted on aircraft
and satellite platforms recording the interaction between investigated objects and
electromagnetic energy. Remote sensing application in Earth observation begins with the
design and development of equipment for carrying out research of the monitored objects
remotely and without disturbing their integrity. Ground-truth data in Earth observation of the
environment and in the remote sensing investigations are very important. In this work remote
sensing images are used for mineral exploration in different applications for mapping geology
and recognizing soils and rocks by their spectral signatures. We are used Landsat, ASTER and
Sentinel satellites images used to interpret both structures, soils and rocks. For data
verification hyperspectral systems USB 2000 and NIRQUEST 512.2 of Ocean Optics Inc. are
used in laboratory and field spectrometric measurements. They provide to define finest spectral
characteristics of soil minerals and rocks for their identification. The obtained spectral data are
compared with similar data from different instruments for Earth observation included in the
spectral libraries. They correspond to the shape of the spectral signature in the same spectral
range obtained with other spectrometers. These promising results encourage us to plan the
next campaigns for the field spectroscopy measurements in different regions of Bulgaria.
Borisova D., D. Petkov, R. Nedkov, H. Nikolov, V. Dimitrov, M. Goranova, D.
Avetisyan, K. Radeva, 2018. Remote sensing measurements in creating thematic
spectral library. Proc. SPIE 10773, Sixth International Conference on Remote Sensing
and Geoinformation of the Env. (RSCy2018), SPIE, DOI: 10.1117/12.2326005,
pp.107730D-1-107730D-7.

B4 2 | Abstract: In Earth observations the reference spectra of well-described objects are required
for better object-oriented interpretation of remotely sensed data from laboratory, field, airborne,
and satellite sensors. For this purpose measurements of spectra using laboratory and field
spectrometers are performed. The acquired spectra are used in creating a thematic spectral
library. The used spectral instruments work in the wavelengths (0.4 to 2.5 microns) covering
the spectral ranges from the visible /VIS/ to the shortwave infrared /SWIR/. Two different
spectrometers are used to measure spectra included in the library: (1) Thematically oriented
multichannel spectrometer covering the spectral range 0.4 to 0.9 microns and (2) high
resolution NIRQuest spectrometer covering the range from 0.9 to 2.5 microns, both models of
Ocean Optics Inc. Spectrometric measurements of representative samples of minerals, rocks,
related soils, vegetation, and their natural mixtures are made in laboratory and field conditions.
In some cases, samples were purified, so that the unique spectral characteristics of the studied
objects could be related to their typical structure. The relations between the spectra and the
structures are important for interpreting remotely sensed data acquired in the field or from an
air- or space-borne platform. In some cases for making easy wide use of the spectra in the
library the obtained spectra have to resample to selected broadband multispectral sensors for
example those based on the satellites Landsat and Sentinel. The obtained spectral data with
the metadata and additional information are planned for including in files for better
interpretation of images with different spatial resolution.
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Borisova, D., Goranova, M., Hristova, V., Avetisyan, D., Kisyov, A., 2019. Spectral
and petrophysical data for filling in thematic database in Earth observation over test
site. Proc. SPIE 11174, Seventh International Conference on Remote Sensing and
Geoinformation of the Environment (RSCy2019), 11174, SPIE, ISSN:0277-786X,
DOI:10.1117/12.2533480, 111740A-1-111740A-8.

Abstract: In the presented work the team of PhD students and post-docs aim to collect
spectral and petrophysical data for filling thematic database in Earth observation. The spectral
data are result of performed laboratory spectrometric measurements of collected rock samples
from a test site in Bulgaria. The petrophysical data are result of performed measurements of
the petrophysical properties of the collected rock samples from the same test site. The main
result of the project work is collect information for filling thematic spectral database in remote
sensing monitoring of land covers in a selected test site in Bulgaria. This activity is also in line
with the Copernicus of the EC. Filling the database with additional information about collected
rock samples such as petrophysical data will lead to upgrading of the measurement methods
and in monitoring of different types of land covers and the creation of interdisciplinarity in
different fields geosciences and Earth observations. The results will increase efficiency of
research investigations in remote sensing monitoring of land covers, synergy between different
fields of science, and shared information.
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Borisova, D., Goranova, M., Hristova, V., 2019. Remote sensing of land covers over a
test area. 10th Congress of Balkan Geophysical Society, BGS 2019, EAGE Publishing
BV, ISBN:978-946282303-7, https://doi.org/10.3997/2214-4609.201902643, 171-175.

Abstract: Remote sensing methods as a part of geophysics have wide applications in different
areas of science and practice. In the presented work the team of PhD students and Post-docs
aim to collect spectral data for filling in thematic database. The spectral data are result of
performed laboratory and terrain spectrometric measurements of the presented in a test area
land covers (minerals, rocks, etc.). The result of the project work is collection of remote sensing
data and additional information for filling in thematic spectral database in remote sensing
monitoring of land covers in Novi Iskar region, Sofia, Bulgaria. Therefore the results will
increase efficiency of research investigations in remote sensing monitoring of land covers,
synergy between different fields of science and practice, and shared information between
researchers.
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Borisova, D., Hristova, V., Dimitrov, V., Nikolov, H., Goranova, M., 2019. Thematic
spectral remote sensing data in land covers' monitoring over test region. Proc. SPIE
11156, Earth Resources and Environmental Remote Sensing/GIS Applications X,
11156, SPIE, ISSN:0277-786X, DOI:10.1117/12.2533119, 111560C-1-111560C-6.

Abstract: In this work a project for the implementation of remote sensing research activities for
the acquisition of new knowledge and encouraging the participation of the PhD students of
Remote Sensing Systems /RSS/ Department at SRTI-BAS in these activities is presented. The
goal of the project is collecting data through spectral measurements for land cover monitoring
in a selected test region in Bulgaria and create an open access spectral database. The first
task of the work to collecting spectral measurements data is related to the methodology of
acquiring in-situ spectral data of land covers in test site. Methodology follows the next steps of
1) collecting samples and additional information; 2) laboratory and field spectrometric
measurements; 3) spectral data verification. For the implementation of the steps the test region
is selected meeting the following requirements: i) Offers a wide variety of objects from the
adopted nomenclature; ii) Has spectral data from Earth Observation device systems; iii) Has
the possibility to perform regular measurements with available spectrometric systems.
According to the described conditions the test region around the town of Novi Iskar is chosen.
In CORINE Land Cover database for this area the presence of 12 classes of land covers has
been verified which has to be characterized in detail on the basis of the received data. Each
one will be recorded in the created database which is the next project task. This will allow the
data received in the experiments to be considered reliable and representative. For monitoring
purposes the data could be interpolated for larger areas with similar land covers to trace the
dynamics of objects using spectral data.
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Borisova, D., Hristova, V., Dimitrov, V., Nikolov, H., Goranova, M., 2020. Spectral
measurements over test site “Novi Iskar” for creating a specific data base. Proc. SPIE
11524, Eighth International Conference on Remote Sensing and Geoinformation of
the Environment (RSCy2020), 11524, SPIE - The International Society for Optical
Engineering, ISSN:0277-786X, DOI:10.1117/12.2570741, 115240E -1-115240E -7.

Abstract: The authors aim to present the collecting of in-situ spectral data for filling in a
thematic database of Earth observation as a part of joint project. In-situ spectrometric
measurements were made for acquiring spectral data of the rock samples during and after a
field campaign in the selected test site. The selected test points are around the town of Novi
Iskar where space test site "Novi Iskar" is established. The related land covers in the studied
area will also be taken into account in the analysis of satellite images of the region. These in-
situ measurements are part of an integrated system for remote sensing and ground-based
observations and in line with Copernicus In-Situ Component. In-situ spectrometric
measurements have potential for long-term practical application to verify data, which increases
their accuracy. Filling in the thematic database for monitoring over test site with the collecting
spectral and ancillary data leads to an optimal correlation between the different methods of
studying the different types of land covers, increases the effectiveness of scientific
investigations in the field of Earth remote sensing, creates synergy between different scientific
fields and helps to share information between researchers from different areas of scientific and
practical interest. The team is developing a data base structure which is going to be available
through SRTI-BAS website. The data base is going to include information about specific
spectral properties of the studied objects in the test site. This work is supported by "National
Science Fund" in Bulgaria under Contract number KP-06-M27/2.
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Borisova, D., Hristova, V., Dimitrov, V., 2020. Thematic spectral library for remote
sensing monitoring of land covers in local scale. Proc. SPIE 11534, Earth Resources
and Environmental Remote Sensing/GIS Applications Xl, 11534, SPIE, ISSN:0277-
786X, DOI:10.1117/12.2573378, 1153408-1-1153408-9.

Abstract: Monitoring of the Earth land covers is one of the most important areas in applying
remote sensing data. In-situ measurements are necessary to confirm the performance of
remote sensing devices through evaluation of data quality. These measurements are
performed in established space test sites and serve as datasets presented in open database
for referencing remotely sensed data to ground-truth spectral ones, for enhancement of data
accuracy and for verification of information extraction techniques. This paper describes the
creation of standard experimental data set as a part of a project financed by Bulgarian National
Science Fund. This local thematic spectral library is going to allow direct comparability of data
from various sources including from available spectral databases. The deliverables are
summarized in chapters including information about the used spectrometers and the
methodology of measurements; the description of studied land covers in the points of
measurements; the additional information such as GPS coordinates and atmospheric
conditions for the monitored land covers in appropriated format. It should be noted that the
spectral measurements are made with different instruments with proper calibration sources.
The final result is creating of a thematic spectral library in local scale as an open access
database. For user friendly access to the library without specific programs, simple text versions
of the spectral data, their visualizations, and text files in HyperText Markup Language (HTML)
format with the metadata and the additional information is used. The authors intended to
propose the possibility for exploiting the spectral data from specialists working in different
areas following the procedures for accessing the thematic spectral database and downloading
the spectral data. This work is supported by "National Science Fund" in Bulgaria under
Contract number KP-06-M27/2.
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Atanassov V., D. Borisova, D. Petkov, H. Lukarski, 2017. Characterization of imaging
spectrometers. Proc. SPIE 10423, Sensors, Systems, and Next-Generation Satellites
XXI, SPIE, ISSN 0277-786X, DOI: 10.1117/12.2278498, pp.1042323-1-1042323-7.

Abstract: The increasingly widespread applications of the Earth observation system
information and the rapid development of modern technologies over the past decades have
led to the imposition of remote sensing tools and, in particular, of the imaging spectrometers.
These trends place high demands on the development and improvement of both the systems
themselves and the characterization methods. This paper highlights features that are
expected to be considered critical for imaging spectrometer performance: The basic steps for




characterization of imaging spectrometer critical characteristics are indicated in the flow
diagrams. The characterization methods and correspondence correction procedures are
determined and the obtained results are presented.
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Atanassov, V., Borisova, D., Petkov, D., Dimitrov, V., Vasileva, H, Goranova, M.,
2018. Multisensor Earth observation systems: data fusion. Proc. SPIE 10785,
Sensors, Systems, and Next- Generation Satellites XXII, 10785, ISSN:0277-786X,
DOI:10.1117/12.2325731, 107851R-1-107851R-6.

Abstract: Advancements in modern technologies, such as remote sensing systems and
instruments have led to rapid developments in the field of Earth observation /EO/. As a result,
enormous volumes of EO data with various spatial and spectral resolutions are obtained.
However, the expected enhancements in the classification accuracy still have not been
reached, due to the complexity of the remote sensing measurements and the big volume of
data that need to be processed. The last leads to the necessity of development and
improvement of methods and techniques for data obtaining and analysis. The methods include
the validation multi-sensor systems, the processing technique of big data, and the object
identification and classification methods for improving information quality through data fusion.
To achieve correct information with highest accuracy in data analyzing and interpreting,
researchers have to apply these methods and to create technologies for obtaining and
integrating data from different Earth Observation Systems /EOS/. For gathering and using all of
the information a local and regional EOS of Systems needs to be established. By creating such
local EOS of Systems more extensive information could be collected, analyzed and retrieved.
In this paper a local system is presented, focusing on the description of the ground component.
The main sensors embedded in the system are spectrometers. The working range of the multi-
sensor system is VIS-NIR-SWIR. Thus, by applying the data fusion methods, combining
images and spectral information, a more accurate thematic interpretation is achieved. Example
illustrating the benefits of a multisensor system data fusing is presented and discussed.

B4_10

Hristova, V., Cherneva, G., Borisova, D., 2021. Radio communication system with a
high degree of protection of information against non-allowed access. Proc. SPIE
11866, Electro-Optical and Infrared Systems: Technology and Applications XVIII and
Electro-Optical Remote Sensing XV, 11866, SPIE, ISBN:9781510645769,
ISSN:0277-786X, DOI:10.1117/12.2600499, 1186612-1-1186612-5.

Abstract: A characteristic feature of the modern level of development of radio communication
systems is the problem of increasing their security and resilience in transmitting information.
There are increasing requirements for the secrecy of transmitted information, both for military
and civilian radiocommunication systems. The protection of information from unauthorized
access and the security of the connection are based on many different methods of hiding
messages so that they are incomprehensible to a eavesdropper who has intercepted a hidden
message. The paper presents a method of an improved information protection against non-
allowed access by scrambling and descrambling on two levels. On the first level this process
directly concerns the primary signal, which is a carrier of information in digital kind. The second
level has controlling functions in regard to the random sequences. They change in time
according to a given dependency defined by a code combination. The input information
spectrum expands by switching a number of pseudo random sequences. Switching is
controlled by another similar sequence, the symbols of which last much longer. The proposed
method is characterized by advantages in relation to the already-known methods of protection
against the non-allowed access with information transmitting in the expanded spectrum
systems. The disadvantage of the system is the necessity of elements for coordinating and
synchronizing the information and control components of the system. The method can be
applied to the modern telecommunication systems of expanded spectrum with high
requirements related to the protection of information against non-allowed access. One possible
application is in remote sensing in terms the acquired data requiring protection against non-
allowed access. This work is supported by Bulgarian National Science Fund under Contract
number KP-06-M27/2 (KIM-06-M27/2).
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Richter A., M. Kazaryan, M. Shakhramanyan, R. Nedkov, D. Borisova, N. Stankova,
I. lvanova, M. Zaharinova, 2017. Estimation of thermal characteristics of waste
disposal sites using Landsat satellite images. Comptes rendus de |'Académie
bulgare des Sciences (Proceedings of the Bulgarian Academy of Sciences), 70(2),
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Abstract: The aim of this work is to develop a thermal model of waste disposal sites /WDS/
as a part of the complex analysis of the WDS using Landsat satellite images. In the paper an
integrated thermal model of WDS is proposed. In the model a lot of thermal parameters such
as temporal temperature variations of WDS surface, thermal risks, epicenters and thermal
isolines, temperature forecasting, and thermal stabilization are included. The temporal
temperature variations as seasonal and chronological changes are presented. The following
approaches are proposed: assessment of the fire risk and the decay risk in WDS through
calculating the surface temperatures; detection of the thermal isolines and the thermal
epicenters; estimation of the temperature stabilization and the time stabilization in the WDS.
An algorithm for applying the images as time-series of temperatures in the surroundings of the
specified WDS for the specified thermal characteristics of the WDS and displays the thermal
model of the landfill. A method of converting the sensor data into the temperature values, the
methods of regression analysis (the estimation of the regression line, the estimation of
periodic and trend components of the temperature time- series), the limit filtering method,
method of risk assessment of fires and decay in WDS are presented and applied. The
proposed methods and algorithms are tested for two WDS near Moscow — Kutchino and
Torbeevo. The general classification of the thermal characteristics of the WDS is presented.
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Richter A., M. Kazaryan, M. Shakhramanyan, R. Nedkov, D. Borisova, N. Stankova, |.
Ivanova, M. Zaharinova, 2017. Quality enhancement of satellite images and its
application for identification of surroundings of waste disposal sites. Proc. SPIE
10444, Fifth International Conference on Remote Sensing and Geoinformation of the
Environment (RSCy2017), http://dx.doi.org/10.1117/12.2277309, pp. 104441N-1-
104441N-7.

Abstract: The paper proposes a method for fuzzy interactive enhancement of objects
identification in the image which allows identifying hidden or no defined details and objects in
the images. The application of the method and its difference from other image enhancement
techniques are shown. The paper presents the algorithm and describes the basic processing
procedures (sampling, scaling, convolution, contrast). The main processing parameters
(increasing and reduction of dimensions, convolutions, brightness, and thresholds contrast)
are demonstrated. The results from the applied algorithm are explained on an example related
to landfill Kutchino in the Moscow region, on the satellite images with low and high spatial
resolution.
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Ivanova |., R. Nedkov, D. Borisova, 2017. Application of SAR data for seasonal
monitoring of floating reed islands dynamic in Srebarna Lake. Proc. SPIE 10428,
Earth Resources and Environmental Remote Sensing/GIS Applications VIII, SPIE,
ISSN 0277-786X, DOI: 10.1117/12.2278542, pp. 104280M-1-104280M-8.

Abstract: The aim of this paper is seasonal monitoring of floating reed islands dynamic in
Srebarna Lake (Bulgaria), using SAR data. In order to study the seasonal dynamic of floating
reed islands (such as absolute and relative movement) the only opportunity which provides
high-tech methods based on space remote sensing was used. Sensors by suitable
parameters for data registration for this type of unsystematic landscape units were used. SAR
data (Synthetic Aperture) are powerful high-tech tool for monitoring from the ground objects.
SAR data images are privileged to register data at any time of the day or night and in adverse
weather conditions, which are the main limiting factor in optical images. Seasonal monitoring
of floating reed islands using SAR data was performed - winter - when the water in the lake is
frozen, then a relative movement of these islands was observed, spring - melting snow cover
and rising water level in the Danube River and Srebarna Lake was observed, when the water
level is raised. Obtained results give a quantitative assessment of the ecological dynamics of
these types of specific habitats in Srebarna Lake. They show the movement of the islands
through the seasons in the period of six mounts, the changes in their shape and size. Regular
seasonal monitoring of the floating reed islands dynamic is very important for their
preservation as a specific habitat.
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Avetisyan D., R. Nedkov, E. Velizarova, D. Borisova, 2017. SAR and optical data in
land degradation processes estimation: a case study from Southeast Bulgaria. Proc.
SPIE 10428, Earth Resources and Environmental Remote Sensing/GIS Applications
VIII, SPIE, ISSN 0277-786X, http://dx.doi.org/10.1117/12.2277945, pp. 104281D-1-
104281D-9.

Abstract: Soil is a dominant factor of the terrestrial geosystems in semi-arid and dry sub-
humid zones, particularly through its effect on biomass production. Due to the climate
changes and industrial development, soil resources in these zones are prone to degradation.
On the other hand, degradation processes cause changes in land cover. Remote sensing
optical data are widely used in the process of determining land cover change whereas SAR
data is suitable for determination of soil moisture dynamics. In the present study, Tasseled
Cap Transform (TCT) and modified Change Vector Analysis (mCVA) techniques are applied
to Landsat and Sentinel 2 data in order to be determined magnitude and direction of land
cover changes in the semi-natural areas of Haskovo Region, Southeast Bulgaria. The study of
the vector direction presents some distinct changes in the soil characteristics for the whole
territory and significant changes in vegetation characteristics and moisture content in part of
the semi-mountainous territories of the examined region. It has been found that the magnitude
of those changes increases up to 50% in some of the territories under investigation. SAR data
has been used to evaluate the relative soil moisture content in various soil differences and to
trace its dynamics during growing season. In order to achieve this aim, Relative Soil Moisture
Index (RSMI) is used. The index estimates the relative variation of volumetric soil moisture
content in a given time period and enables determination of its change in relative values. On
the basis of integrated application of aforementioned techniques, a model providing key
information about the impact of soil moisture change and dynamics upon processes related to
land cover change. The suggested model is appropriate for estimation of ecosystem services
and functions delivered by landscapes in semi-arid and dry sub-humid zones.
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Kazaryan M., M. Shakhramanyan, R. Nedkov, A. Richter, D. Borisova, N. Stankova, I.
Ivanova, M. Zaharinova, 2017. Research of generalized wavelet transformations of
Haar correctness in remote sensing of the Earth. Proc. SPIE 10427, Image and
Signal Processing for Remote Sensing XXIIl, SPIE, ISSN 0277-786X,
http://dx.doi.org/10.1117/12.2278572, pp. 104271U-1-104271U-13.

Abstract: In this paper, Haar's generalized wavelet functions are applied to the problem of
ecological monitoring by the method of remote sensing of the Earth. We study generalized
Haar wavelet series and suggest the use of Tikhonov's regularization method for investigating
them for correctness. In the solution of this problem, an important role is played by classes of
functions that were introduced and described in detail by I[.M. Sobol for studying
multidimensional quadrature formulas and it contains functions with rapidly convergent series
of wavelet Haar. A theorem on the stability and uniform convergence of the regularized
summation function of the generalized wavelet-Haar series of a function from this class with
approximate coefficients is proved. The article also examines the problem of using orthogonal
transformations in Earth remote sensing technologies for environmental monitoring. Remote
sensing of the Earth allows to receive from spacecrafts information of medium, high spatial
resolution and to conduct hyperspectral measurements. Spacecrafts have tens or hundreds of
spectral channels. To process the images, the device of discrete orthogonal transforms, and
namely, wavelet transforms, was used. The aim of the work is to apply the regularization
method in one of the problems associated with remote sensing of the Earth and subsequently
to process the satellite images through discrete orthogonal transformations, in particular,
generalized Haar wavelet transforms. General methods of research. In this paper, Tikhonov's
regularization method, the elements of mathematical analysis, the theory of discrete
orthogonal transformations, and methods for decoding of satellite images are used. Scientific
novelty. The task of processing of archival satellite snapshots (images), in particular, signal
filtering, was investigated from the point of view of an incorrectly posed problem. The
regularization parameters for discrete orthogonal transformations were determined.
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Borisova, D., Banushev, B., Nikolov, H., Petkov, D., 2017. Hyperspectral
measurements for rock identification. Proceedings of the 9th Congress of the Balkan
Geophysical Society, European Association of Geoscientists and Engineers, EAGE,
ISBN:9789462822368, DOI:10.3997/2214-4609.201702589, 497-501 JlnHk

Abstract: Remote sensing investigations and applications in Earth observation /EQ/ begins
with the design and development of equipment for performing research of the monitored
objects remotely and without disturbing their integrity.Ground-truth data in EO of the
environment and in the remote sensing are very important. In present paper satellite remote
sensing images are used for supporting mineral exploration and mapping geology and for
recognizing rocks by their spectral signatures. We are used Landsat and Sentinel satellites
images for detecting rocks in the studied area of Sredna Gora Mountain. For data verification
hyperspectral systems in visible and infrared spectral regions are applied for laboratory and
field spectrometric measurements. They provide spectral data to define finest spectral
characteristics of rocks for their identification. The obtained spectral data are compared with
similar data from different instruments for EO included in the spectral libraries (USGS and
JPL) for data verification. The shape of the spectral signature based on the acquired spectral
data in the same spectral range corresponds to the data obtained with other spectrometers.
These promising results encourage us to plan the next campaigns for collecting mineral and
rock samples for the laboratory and for the field spectrometric measurements in different
regions of Bulgaria.

r7_7

Avetisyan D., E. Velizarova, R. Nedkov, D. Borisova, 2018. Assessment and mapping
of the current state of the landscapes/ecosystems in Haskovo region (southeastern
Bulgaria) in relation to ecosystem services using remote sensing and GIS. Sixth
International Conference on Remote Sensing and Geoinformation of the Env.
(RSCy2018), SPIE, DOI: 10.1117/12.2325894, ISSN 0277-786X, pp.107731P-1-
107731P-9.

Abstract: Assessment and mapping of the ecosystems state in the context of ecosystem
services that they supply are important tasks to improve human well-being, especially in
regions with considerable land degradation. Haskovo region is situated in the Southeastern
part of Bulgaria and is considered as an extremely sensitive to land degradation in terms of
climate change and human activities in result of unappropriated land management practices.
In order to improve the conservation activities and ecosystem services of the region, rapid and
available technics are needed in addition to the used analytical methods. The study presents
the potential of remote sensing methods (satellite data from different sensors Sentinel and
Landsat) and GIS for assessment of the current state of the landscapes to supply ecosystem
services and allows a comprehensive evaluation of the main indicators for assessment of
ecosystem services to be performed. The proposed methodology includes application of
vegetation indices (NDVI, NDWI and MSAVI2) and SAR data. The results show that the
referred technics can be used for a rapid and accurate assessment of the main indicators
showing the state of the terrestrial ecosystems such as: soil degradation, land use and impact
of human activities, responsible for the ecosystem services supply.
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Radeva K., |. Ivanova, D. Borisova, 2018. Application of remote sensing for
ecosystems monitoring and risk assessment. Sixth International Conference on
Remote Sensing and Geoinformation of the Env. (RSCy2018), SPIE,
https://doi.org/10.1117/12.2325854, pp.107731Q-1-107731Q-7.

Abstract: In recent years on the territory of Bulgaria it has been observed the existence of
events with extreme character - floods, forest fires, etc.- that have a negative effect on
ecosystems and ecosystem services. The purpose of the present research is the application
of remote sensing for ecological monitoring implementation for the ecosystems upon the
appearance of natural hazards. In this paper a methodology for ecological monitoring in
different temporal intervals has been proposed and additionally the results from the
application of remote sensing for the purpose of ecosystem monitoring and risk assessment in
case of events that induce negative effect on ecosystems have been presented. The
methodology and criteria have been implemented in observing different types of ecosystems.
For the purpose of the present investigation satellite data with different spatial, temporal and
spectral resolution from Sentinel 2, Landsat and air photo images have been used. Terrestrial
data have been used for results verification and validation. The introduced results have been
obtained for different temporal intervals from ecological monitoring, on which base criteria for
optimization of the temporal characteristics of the ecological monitoring have been suggested.
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The present research is with conformance of Directive 92/43/EEC on the conservation of
natural habitats and of wild fauna and flora and Directive 2009/147/EC on the conservation of
wild birds. The results from the completed research can be of benefit for defining concrete
actions for the implementation of measurements appointed in the Action Plan for nature,
people and the economy of 27.4.2017 COM(2017) 198.
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Hristova, V., Borisova, D., 2018. Experimental study on segmentation methods in
road recognition. Proc. SPIE 10790, Earth Resources and Environmental Remote
Sensing/GIS Applications IX, 10790, SPIE, ISSN: 0277-786X,
DOI:10.1117/12.2327133, 107901W-1-107901W-9.

Abstract: The digital image processing is extremely important for numerous areas as a
significant one is Earth observation. The identification of the land cover using satellite images
is very important for most of the economics spheres. The image segmentation is known as a
basic option for the process of classification. It works as an improving element for the
performance and for the accuracy. The main role behind the image processing is to provide
the recognition of the shapes and objects in an image. In this process a segment has a
significant role. A segment is actually a homogenous part of any image. The survey of image
processing applications shows examining, refining and combining of already outlined
segments are featured. The delineation of the segments is momentous, too, when it comes to
the quality of the results. The main goal behind this article is to make a comparison between
effectiveness of several graph-based image segmentation algorithms in segmenting of the
roads. These are the best merge algorithm of Beaulieu, Goldberg and Tilton, the tree merge
segmentation of Felzenszwalb, the minimum mean cut segmentation of Wang and Siskind
and the normalized cut algorithm of Shi and Malik. The represented methods in this article are
used in segmentation of orthophoto image of an urbanized zone including roads. The image is
determined as a matrix of pixels, while they are also vectors of the intensity numbers, which
are usually registered by the remote sensing sensors. The results from the experiments are
shown, discussed and lead to following conclusions. The tree-merge segmentation by
Felzenszwalb and Huttenlocher is not suitable in the road segmentation. Thematic
preciseness of the normalized cut segmentation by Shi and Malik is not shown the needed
accuracy in this experiment. The best merge method by Tilton shows the most satisfying
indexes.
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Ivanova |., Nedkov R., Borisova D., Stankova N., 2018. Using SAR and optical data
from Sentinel satellites for precise modeling of seasonal floating reed islands
dynamics in Srebarna Lake. Proc. SPIE 10790, Earth Resources and Environmental
Remote Sensing/GIS  Applications X, 10790, SPIE, ISSN:0277-786X,
DOI:10.1117/12.2325703, 107900E-1-107900E-7.

Abstract: The present study is a continuation of the previous monitoring studies on floating
reed islands based on remote sensing methods, but this time the study is much more precise
in order to create a sustainable operating model for subsequent monitoring studies on this
specific type of habitats. The aim of this study is to create a precise model for the movement
and dynamic of the floating reed islands in Srebarna Lake. This was done by creating a hybrid
model (based on optical and SAR data), assessing the actually condition of floating reed
islands, and applying it to quantify of the movement of floating reed islands to perform an
actual and seasonal habitats monitoring. To create the hybrid model, the advantages of SAR
data - Sentinel-1 for the hydrological dynamics monitoring of Srebarna Lake were used. The
SAR data used were obtained for different time periods, within the observed seasons.
Multispectral satellite data from Sentinel-2 was also used in order to apply an orthogonal
transformation model called Tasselled Cap Transformation (TCT). The Tasselled Cap model
is a very effective method for classifying and analyzing processes related to the dynamics of
changes affecting the main components of the Earth's surface: soil, water, and vegetation.
This model proved to be very effective in recognizing specific types of vegetation and habitats,
such as floating reed islands and their transformation over a period of time. The results for the
reconciliation of TCT images and SAR data define very well the precise boundaries of both
the central water body in Srebarna Lake, and the floating reed islands. The results obtained
by means of comparative analysis confirm both methods as being equally effective to
determine the floating reed islands dynamics in the hybrid model proposed in this study.
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Stoyanov, A., Borisova, D., Radeva, K., 2018. Application of SAR and optical data
from Sentinel satellites for spatial-temporal analysis of the flood in the region of
Bregovo-Bulgaria, 11/03/2018. Proc. SPIE 10783, Remote Sensing for Agriculture,
Ecosystems, and Hydrology XX, 10783, SPIE, ISSN:0277-786X,
DOI:10.1117/12.2325773, 107831K-1-107831K-7.

Abstract: This research presents the results of a survey on the extent of the affected areas in
the municipality of Bregovo from the flood of the Timok River, which occurred on 11.03.2018.
The application of SAR and optical data for assessment of the spatial and temporal
characteristics of the occurred flood is the objective of this paper. This methodology applies
orthogonal transformation of different multispectral images from Sentinel 2 mission combined
with SAR data from Sentinel 1. The assessment was made on the basis of the orthogonal
transformation' components of the bands from different multispectral Sentinel 2 imagery:
Tasseled Cap Transformation TCT-brightness, TCT-wetness, TCT-greenness. Indicators of
guantitative changes in areas affected by the floods have been obtained. Satellite images
from Sentinel 1- SAR and Sentinel 2-MSI satellite missions, orthophotography, terrestrial and
in-situ terrain data from the Bregovo municipality affected by flooding were used. The
processed satellite images are from different sensors and are selected by different dates
before and after the day of the natural disaster. Pseudocomposite radar images with different
polarization (vv,vh) were used to clarify and more precisely visualize the territorial coverage of
the flood in the surveyed area. Various normalized quantitative differentiation indices
(vegetation, humidity, vapors, etc., NDGI,) are generated after image processing. Results are
presented for correlation between the values obtained for the different data types. On the
basis of the obtained data and results, a comparative analysis of the dynamics of the changes
occurred as a result of the disaster was carried out and a quantitative assessment of the
changes occurred and respectively the registered negative environmental impacts in the
territorial extent of the flood.
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Vasileva, T., Nedkov, R., Borisova, D., Sholev, D., 2018. MODIS satellite data for
estimating actual evapotranspiration in Bulgaria (2000-2014). Proc. SPIE 10783,
Remote Sensing for Agriculture, Ecosystems, and Hydrology XX, 10783, SPIE,
ISSN:0277-786X, DOI:10.1117/12.2325771, 107830G-1-107830G-9.

Abstract: In the present paper, the actual evapotranspiration for the territory of Bulgaria on an
annual basis for the period 2000- 2014 has been modeled, using satellite data MOD16A3.
The data was received by means of remote sensing from a MODIS sensor. Raw
evapotranspiration (ET) data were integrated and processed in GIS environment in order to
obtain the final goal of finding 2D distribution of the qualitative values of the actual
evapotranspiration (AET) for the territory of Bulgaria. In order to generate the relevant values
for the annual AET in the area, a model was developed using the MODI16A3
evapotranspiration dataset. In the present paper, the actual evapotranspiration was estimated
as a function of the land cover and a digital elevation model. The results obtained show the
relationship between the actual evapotranspiration, the land cover and a DEM. In the process
of research, some trends for the annual quantity of AET were estimated. The model for the
guantitative area estimation of the evapotranspiration developed in the study has already
been applied to the catchment area of Lefedzha River (located in northern Bulgaria). It was
established that the satellite data give a more representative and reliable information on the
spatial distribution of the AET on a regional scale. These methods have less human
interference in obtaining information about the individual physical parameters on which the
process of evaporation depends. In the MOD16 product the temperature of the spreading
surface that influences the evaporation processes was recorded.
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Avetisyan, D., Nedkov, R., Borisova, D., Cvetanova, G., 2019. Application of spectral
indices and spectral transformation methods for assessment of winter wheat state
and functioning. Proc. SPIE 11149, Remote Sensing for Agriculture, Ecosystems,
and Hydrology XXI, 11149, ISSN:0277-786X, DOI:10.1117/12.2538117, 1114929-1-
1114929-10.

Abstract: As a commercial activity, agriculture is aimed primarily at production and relies on
the availability of natural resources. The development of commercial activities has brought
new environmental pressures on the natural capital stock. Technological progress and the
desire to maximize returns and minimize costs have produced a marked intensification in
agriculture over the last 40 years. Intensification can lead to degradation of soil, water and air.
Water scarcity and related with it droughts have now emerged as a major challenge - and
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climate change is expected to make matters worse. In the last decades, Bulgarian agricultural
sector is also negatively impacted by climate changes and water scarcity. Vegetation growing
is limited by water scarcity and it is necessary to figure out the vegetation dynamic changes
and responses to climate change to estimate the quality of ecosystems and maintain optimal
ecosystem functioning. Water status can be effectively monitored by utilizing spectral indices
and spectral transformation methods. Vegetation, water stress, and soil moisture indices are
important to assess the crop state and its response of changing environmental conditions and
to determine irrigation scheduling. The spectral transformation methods are very effective for
interpretation and analysis of phenomena and processes related to the dynamics of change of
the main components of the Earth surface. In the study Tasselled Cap model and obtained
from its application Normalized Difference Greenness Index (NDGI) and Normalized
Difference Wetness Index (NDWnI) will be applied. Microwave and optical satellite data,
acquired by the sensors Sentinel 1 and Sentinel 2 of the European Space Agency Program
for Earth Observation "Copernicus”, as well as climate data will be used.

r7_14

Dancheva, A., Nedkov, R., Borisova, D., Spasova, T., Georgiev, N., 2019. Using
optical and radar images to study the thermal pollution from the waste disposal site
around Vidin area. Proc. SPIE 11149, Remote Sensing for Agriculture, Ecosystems,
and Hydrology XXI, 11149, Society of Photo-Optical Instrumentation Engineers
(SPIE), ISSN:0277-786X, DOI:10.1117/12.2538116, 1114928-1-1114928-9.

Abstract: One of the main issues that concerns mankind today is the problem of domestic
waste and how it affects climate change, air pollution and the environment. In the present
work the heat pollution from the waste disposal site is tracked at various time points. The
waste disposal site near Vidin was selected for the purpose of the research. Optical satellite
data from the Sentinel 2 multi-spectral instrument (MSI) and synthetic - aperture radar (SAR)
data from the Sentinel 1 platform of the Copernicus program of the European Space Agency
were used. The Landsat 5 -7 (ETM) and Landsat 8 (OLI / TIRS) sensors were used to
calculate the surface thermal pollution of the waste disposal sites. Orthogonalization of
satellite imagery was made to trace the dynamics of the main components of the Earth's
surface - vegetation, moisture and soil. On this basis, a correlation is made to trace the link
between the different components of the Earth's surface at different time points. Climate data
on average air temperature, evapotranspiration, radiation and rainfall was used and a
comparative analysis of surface temperature from landfill and climatic data was made.
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Dancheva, A., Spasova, T., Borisova, D., 2019. Evaluation of temperature changes in
waste disposal sites according to satellite data. Proc. SPIE 11174, Seventh
International Conference on Remote Sensing and Geoinformation of the Environment
(RSCy2019), 111741Q, 11174, SPIE, ISSN:0277-786X, DOI:10.1117/12.2533609,
1117410Q-1-111741Q-10.

Abstract: The temperature of Earth's surface is one of the most frequently used parameters
when researching chemical and physical processes and phenomena. This paper analyses
temperature changes in some waste disposal sites (WDS) on the territory of Bulgaria and they
are different according to their spatial distribution. The results for different points in time are
obtained using remote sensing methods and GIS. Spectral reflectance characteristics of the
WDS are used for the evaluation of these changes (collected through the satellite data by
multispectral instrument (MSI) of the platform Sentinel 2 of the Copernicus program). The data
evaluated is for average air temperature, evapotranspiration, radiation and rainfall. The heat
thermal band of the sensors Landsat 5 - 7 (ETM) and Landsat 8 (OLI/TIRS) is used for the
measurement of land surface temperature, especially the heat transfer from the WDS, as this
band has a high spatial resolution and is suitable for the observation of the dynamics in the
processes on surface of the Earth. The satellite images selected for this purpose are from
different seasons in different years. A comparative analysis between the surface temperature
of the WDS and the climate data used has been carried out. In order to trace the dynamics of
the main components of the surface (vegetation, soil, moisture) the satellite images have
been orthogonalised.

10



r7_16

Filchev, L., Teodosiev, D., Nedkov, R., Borisova, D., Kehayov, B., lliev, I., Tsvetkov,
T., 2019. Web based EMF monitoring in urban environment. Proc. SPIE 11174,
Seventh International Conference on Remote Sensing and Geoinformation of the
Environment (RSCy2019), 11174, Society of Photo-Optical Instrumentation
Engineers, ISSN:0277-786X, DOI:10.1117/12.2533559, 111741S-1-111741S-9

Abstract: The development of mobile communications in the past decade imposed a real risk
to human health. The ever growing technology needs and developments in the
telecommunication technology are one of the environmental issues of the urban
environments. One solution to accommodate the technology developments is to optimize the
mobile communications network which is a topic of investigation of many scientific and
technology teams. In order to optimize the network it is necessary to make regular
measurements and assess the risk on human health and optimize the mobile network on the
basis of software defined radio /SDR/. In European Union /EU/ and in Bulgaria are present
regulations for the control of electromagnetic field /EMF/ emissions. Investigation of the EMF
pollution on the territory of Sofia municipality is performed within the domain from 100 MHz to
7 GHz using standard measurement equipment, and portative field spectrometer based on
SDR. The characteristics of the three spectrometers provide for a more in depth analysis of
the EMF sources. The field measurements are continuous during day and nighttime. The data
is stored in a personal geodatabase format (ESRI Inc., Academic license) and MySQL and
stored on the FTP server of Technical University /TU/ of Sofia IT infrastructure. The data is
visualized on a web-portal developed by TU team. In conclusion is analyzed the opportunities
for urban developments in view of urban planning for the development of the city of Sofia in
compliance with national and EU environmental legislation.

r7_17

Stoyanov, A., Georgiev, N., Gigova, |., Borisova, D., 2019. Application of remote
sensing data for monitoring of forest vegetation on the territory of nature park “Blue
Stones," Bulgaria. Proc. SPIE 11149, Remote Sensing for Agriculture, Ecosystems,
and Hydrology XXI, 11149, SPIE, ISSN:0277-786X, DOI:10.1117/12.2538115,
1114927-1-1114927-7.

Abstract: The aim of the study is to give assessment of and monitor the vegetation's
condition of the forest areas in which territories the predominantly forest species of the
plantations is Eastern Mysian beech (Fagus orientalis), by combinative approach of Remote
Sensing's methods and generation of different vegetation indices (NDVI, NDGI). SAR and
optical data of the Sentinel when the phenophase of the forest vegetation is the most active,
from April to July, respectively, for the years of the selected period were chosen. Tasseled
Cap Orthogonal Transformation is applied to the selected images, resulting in three
components - TCT component of the "brightness"”, TCT component of the "wetness" and the
TCT component of the "greenness". In the present research, the TCT component of the
"greenness” was used, which is giving more accurate and precise data on the current state of
the forest vegetation. A comparative analysis of the processed data obtained from the applied
different methods and vegetation indices has been made, in order to select the higher quality
and more precise results with purpose the analysis and assessment of the state of forest
vegetation on the territory of the Natural Park.

r7_18

Teodosiev, D., Nenovski, P., Chamati, M., Borisova, D., Nikolova, T., 2019. Indexing
of ULF/ELF electromagnetic emissions as a health and life quality factor. 10th
Congress of Balkan Geophysical Society, BGS 2019, EAGE Publishing BV,
ISBN:978-946282303-7, DOI: 10.3997/2214-4609.201902637, 141-145.

Abstract: The authors of the presented work aim to present a project for future work in the
field of electromagnetic geophysical methods for applying ULF/ELF electromagnetic
emissions measurements as a health and life quality factor.

The sources of ULF and ELF are various and could be classified as outer and internal in
respect the place of generation. The outer, generally, are geomagnetic pulsations, the
Schuman resonance, thunderbird activities having at all global character. The outer sources
are due to natural magneto telluric currents generated in globe core, or a product of artificial
radar work of humans reaching tens of MW of power. The level of ULF and ELF variations is
an important parameter that directly influences the live cells metabolism.

The expected results are:

- Development of indexing methodology of the ULF/ELF variation;

- Comparison between the traditional indexations and the proposed one;
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- Elaboration of a practical evaluation scale having direct impact on the human’s health and
the live quality;

- Development of a measuring system for extending existing one;

- Informing the public with adequate information as a media announces, workshop etc. about
the nature, the benefits and the level of damage caused by these radiation, especially of the
ULF/ELF diapason.

r7_19

Kazaryan, M., Shakhramanyan, M., Nedkov, R., Borisova, D., Avetisyan, D., 2019.
Fractal presentation of space images during waste disposal sites monitoring. Proc.
SPIE 11174, Seventh International Conference on Remote Sensing and
Geoinformation of the Environment (RSCy2019), 11174, SPIE, ISSN:0277-786X,
DOI:10.1117/12.2532890, 1117410-1-1117410-7.

Abstract: While constructing a mathematical model of the space observation system for
information processing of the data of monitoring the territories on the presence of the waste
disposal sites (WDS), we have a stochastic process with a fractal structure. The physical
processes of the WDS are formed under the influence of thermal, chemical, etc. factors.
There are different methods and approaches for describing the scattering and radiating
surfaces of the objects that make up solid household and industrial waste using single-scale
and multi-scale correlation radii. With an increase in the order of multi-scale, the multi-scale of
the correlation radius also increases, and this, accordingly, complicates the construction of a
mathematical model of a space image. The transition to the fractal presentation of the image
allows solving the problem of the space images processing. The paper proposes some
algorithm for processing the aerospace images using a field of fractal dimension. The
theoretical and experimental studies are being held with respect to improving the results of
aerospace image classification results while monitoring for the WDS presence. An
assessment of the size of the "window" and the magnitude of the "jump" on the parameters of
the fractal dimensions is also made. The purpose of the work is to describe the system
synergistic approach of multi-scale selection, which allows overcoming the problems of the
image processing. This is due to incomplete knowledge of signals, non-stationarity, non-
Markov, noise singularity based on preliminary information about the spatial scales of the
detected signals. While working with low-contrast images, the usual signal processing
technique (contour-texture, spectral methods) does not adequate. There is a need to apply
the theory of fractals in the study of processes occurring on the surface of the WDS through
remote sensing. An experiment is carried out using the example of fractals, an image is
decoded. The features of fractals are considered.

7 20

Ivanova, |., Stankova, N., Borisova, D., Spasova, T., Dancheva, A., 2021. Dynamics
and development of Alepu marsh for the period 2013-2020 based on satellite data.
Proc. SPIE 11863, Earth Resources and Environmental Remote Sensing/GIS
Applications Xll, 1186315, SPIE, ISSN:0277-786X, DOI:10.1117/12.2597726,
1186315-1-1186315-9.

Abstract: Alepu marsh is a protected area in the category of natural landmarks, part of the
Ropotamo Ramsar site and sand dunes Alepu. It is situated on the Bulgarian Black Sea coast,
within Burgas Province, south of the resort town of Sozopol. It is also situated within the
territory of the protected area of the European ecological network Natura 2000 under the Birds
directive - Ropotamo Compex. Alepu marsh is covered with reeds and other swamp
vegetation. The area is habitat for many rare animals and plant species. The main problem of
this area is the overgrowing with reeds and the gradual swamping that leads to reduction of
the open water areas in the protected area. This leads to the loss of valuable habitats, and
respectively their inhabiting animal and plant species. In the study paper assessment of the
dynamics of the marsh for a period of eight years (2013 - 2020) was done. Data from Landsat
8 and Sentinel 2 were used. Classification of NDVI was made for this study period. Sentinel 2
data were also used to apply an orthogonal transformation model that classifies and analyzes
the processes associated with the dynamics of change affecting the main components of the
earth's surface: soil, water and vegetation. The NDGI model was also used, which evaluates
the dynamics of the vegetation in the marsh. The results obtained show a monitoring of the
wetland for a sufficiently long period of time, which gives an idea of its condition and the need
to take the necessary conservation measures for its protection.

12



r7_21

Spasova T., Dancheva A., lvanova |., Borisova D., Stankova N., 2021. Monitoring of
surface water bodies by Sentinel and open data. Proc. SPIE 11863, Earth Resources
and Environmental Remote Sensing/GIS Applications Xll, 118631B, 11863, SPIE,
ISSN:0277-786X, DOI:https://doi.org/10.1117/12.2600282, 118631B-1-118631B-8.

Abstract: The main purpose of this research is interoperability of data from different sources
and creation of innovative models with high value data such as satellite information and Earth
data and solutions for public administrations, business and citizens. Building base data to
inform and train stakeholders and promote the adoption of good practices and innovations in
environmental monitoring is also a leading goal. An assessment was made of several surface
water bodies that have acquired personal types of permits for use and construction. The
methodology contains a model of Open data processing steps, which are published in the
Open Data Portal of the State Agency "E-Government" in Bulgaria, satellite data from
Sentunel-1 and Sentune-2 and terrestrial data from many different monitoring devices.
Different formats are integrated, and for this aim there must be transdisciplinary knowledge
and a complex approach. Composite images of optical and SAR data, TCT and terrestrial
data from Environmental assessments and data from Basin Directorates in Bulgaria are
combined. The model is further verified by the spectral characteristics of the objects,
transformed images into dD (decibels) and statistical data. The interoperability of the data in
this model will be a tool for restoring cooperation, coordination and communication between
central and local administration, supply of services from the public sector, academia,
business, NGOs and IT companies, development of solutions or information processing, in
case of geospatial information and Environmental monitoring.

r7 22

Avetisyan, D., Borisova, D., Velizarova, E., 2021. Integrated evaluation of vegetation
drought stress through satellite remote sensing. Forests, 12, 8, MDPI AG,
ISSN:1999-4907, DOI:10.3390/f12080974, 974-1-974-32.

Abstract: In the coming decades, Bulgaria is expected to be affected by higher air
temperatures and decreased precipitation, which will significantly increase the risk of
droughts, forest ecosystem degradation and loss of ecosystem services (ES). Drought in
terrestrial ecosystems is characterized by reduced water storage in soil and vegetation,
affecting the function of landscapes and the ES they provide. An interdisciplinary assessment
is required for an accurate evaluation of drought impact. In this study, we introduce an
innovative, experimental methodology, incorporating remote sensing methods and a system
approach to evaluate vegetation drought stress in complex systems (landscapes and
ecosystems) which are influenced by various factors. The elevation and land cover type are
key climate-forming factors which significantly impact the ecosystem’s and vegetation’s
response to drought. Their influence cannot be sufficiently gauged by a traditional remote
sensing-based drought index. Therefore, based on differences between the spectral
reflectance of the individual natural land cover types, in a near-optimal vegetation state and
divided by elevation, we assigned coefficients for normalization. The coefficients for
normalization by elevation and land cover type were introduced in order to facilitate the
comparison of the drought stress effect on the ecosystems throughout a heterogeneous
territory. The obtained drought coefficient (DC) shows patterns of temporal, spatial, and
interspecific differences on the response of vegetation to drought stress. The accuracy of the
methodology is examined by field measurements of spectral reflectance, statistical analysis
and validation methods using spectral reflectance profiles.

r.s.

HayuyHa ny6nukauus B HepecpepupaHu CnMcaH1s C Hay4YHO peLeH3upaHe unum B
penakTMpaHuU KONEKTUBHU TOMOBE

rs 1

Borisova D., B. Banushev, H. Nikolov, D. Petkov, 2016. Identification of exposed
rocks in open pit mines using infrared spectral data. Annual of the University of
Mining and Geology “St. lvan Rilski”, Vol. 59, Part |, Geology and Geophysics, ISSN
1312-1820, pp. 192-195.

Abstract: In this study satellite data from Advanced Spaceborne Thermal Emission and
Reflection Radiometer (ASTER) in the wavelength range (1.6-2.5 ym) of bare rocks and soils
in the region of open pit mines "Elshitsa" and "Tsar Asen" in Bulgaria were used. The spectral
reflectance of exposed rocks was compared with the spectral reflectance of the same rocks
taken from different spectral libraries. The analysis of the spectral characteristics in the
specified range indicates maintain their specific features. In the obtained curves were
observed distinctive extrema that be able to be used to identify the type of rocks. The results
show that the suggested methods for analyzing the spectral data could be used to identify
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exposed rocks. Theoretical and analytical techniques that have been developed for the
analysis of the laboratory spectral data also could be applied to field spectral data.

rg 2

Borisova D., B. Banushev, H. Nikolov, D. Petkov, 2016. Recognition of open pit
mines using spectral data in 1600-2500 nm range. Proceedings of the 8th National
Geophysical Conference of Bulgarian Geophysical Society /BgGS/, © [pyxecTBo Ha
reopunsnumnTe B Bvnrapus, ISSN 1314-2518, Junck CD,
http://www.bggs.eu/Conferencia_2016/N11.pdf, pp. 65-70.

Abstract: In the present study satellite spectral data from Advanced Spaceborne Thermal
Emission and Reflection Radiometer (ASTER) in the wavelength range (1600-2500) nm of
bare rocks and soils in the region of open pit mines "Elshitsa" and "Tsar Asen" in Bulgaria
were used. The spectral reflectance of exposed rocks and soils was compared with the
spectral reflectance of the same rock and soil types taken from different available spectral
libraries. The analysis of the spectral characteristics in the specified range indicates maintain
their specific features. In the obtained curves were observed distinctive extrema that be able
to be used to identify the type of rocks and soils. The results show that the suggested
methods for analyzing the spectral data could be used to identify different soils and exposed
rocks. Theoretical and analytical techniques that have been developed for the analysis of the
laboratory spectral data also could be applied to field spectral data.

rs 3

Nikolov H., D. Borisova, 2016. Landscape changes near open pit mines. Proceedings
of the 8th National Geophysical Conference of Bulgarian Geophysical Society
/BgGS/, © [OpyxectBo Ha reocdmsnunte B bbnrapma, ISSN 1314-2518, Ouck CD,
http://www.bggs.eu/Conferencia_2016/N12.pdf, pp. 71-78.

Abstract: Open pit mining areas in Europe are responsible for 8333 km2 according to
Corine2006 data. In this paper we focus our research on the change of landscape in the one
of the most exploited mining regions of Bulgaria — Panagyurishte ore region. We investigate
the impact of the mining industry in this specific region since it is exploited starting in the early
60-ties of the last century. In our previous research we traced the changes of the environment
at small scale investigating specific open pit mine and one of the conclusions was that an
extensive study encompassing the whole region is needed. In this case we are focused on the
developments taking place in larger area and the impact this specific type of activities has on
the land cover/land use. We expect that the results from this study can be used for better
planning at regional level. Main source of data used throughout this research are multichannel
data from TM/ETM+/OLI instruments and this choice was based on the two essential for this
study requirements — repeatability of the data and derived products and the open access to
them. For verification of the results additional data from other sources were also used — in-situ
measurements made by the team at specific points of interest, digital orthophotos, DEMs, etc.

rg_4

Atanassov V., D. Borisova, H. Lukarski, 2017. Multitasking applications of
hyperspectral imager. Proc. of Twelfth Scientific Conference with International
Participation SES 2016, Sofia, ISSN 1313-3888, pp. 253-258.

Abstract: Spectral imaging provides both the capabilities of two powerful areas such as
spectroscopy and digital images. Thus each pixel of the digital image is presented with a
number of contiguous spectral bands. When this number of contiguous spectral bands is more
than a hundred, then we are talking about hyperspectral instruments. In the work are
presented several hyperspectral instruments with their characteristics. Emphasis is put on the
wide range possibilities for applications which are illustrated with appropriate examples.

rs 5

Richter A., M. Kazaryan, M. Shakhramanyan, D. Borisova, N. Stankova, I. Ivanova,
2017. Information modeling of waste disposal sites. Ecological Engineering and
Environment Protection, vol.1, ISSN 1311-8668, http://ecoleng.org/archive/2017/1/15-
21.pdf, pp. 15-21.

Abstract: The paper proposes a methodology for developing information model or database
of waste disposal sites /WDS/ or landfill sites, applying received remotely and in-situ data from
Earth surface monitoring, especially including procedures of morphological processing, data
normalization and visualization models. The overall structure and composition of the
information model, described subsystems, classes, objects, and attributes (properties) of the
data, are presented. The possibility of formation of new information relations, that arise
between different kinds of information, through morphological (in particular, the morphemic)
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processing “raw” information at the input, for example, between the classifiers (waste
products, settlements, economic activities, etc.), is described. The paper used methods of
system analysis, methods of mathematical linguistics, space monitoring methods. For
example a structure of constructing the database, the archive and the classifier of
unauthorized waste disposal facilities (solid waste landfills, waste piles, municipal landfills,
and others) is presented. The scheme of data model describes the components (tables) as
part of the model: general information, geometric and geographic parameters of geo-
referenced data, including data for adjacent territorial-administrative facilities, etc.

rs 6

Shakhramanyan M., A. Richter, M. Kazaryan, R. Nedkov, D. Borisova, N. Stankova, I.
Ivanova, M. Zaharinova, 2017. Evaluation of chemical process parameters in waste
disposal sites by satellite images. Ecological Engineering and Environment
Protection, 1/2017, ISSN 1311-8668, http://ecoleng.org/archive/2017/1/22-28.pdf,
pp. 22-28.

Abstract: The presented paper proposes a method for estimating parameters and
characteristics of the chemical processes in large municipal landfills and solid waste disposal
sites according to the waste monitoring from space. The model of chemical transformations in
the waste disposal sites is described based on the idea of waste biochemical degradation in
the form of the “transformations tree”. The presentation of chemical transformations in the
form of statistical integrated chemical equations allows us to describe the chemical system "a
waste disposal facility" in the analytical form. The paper presents the main types of physical
(volume and mass, thermal) and chemical (filtrate) characteristics which assessment could be
made by data from satellite images. As an example the obtaining of the volume and mass
characteristics of landfills in their 3D-models is described. Results of the algorithm on the
example of a polygon of solid municipal and industrial waste in Salaryevo (Leninsky district of
the Moscow region) are presented. As an example the assessment of volume and mass of
landfill gas and its main component — methane is shown. An airborne image from year 2000 is
compared with the satellite images in visible spectral range closed to its date. The main
sources of errors in the evaluation of volume and mass characteristics are defined. The error
which source is the spatial and spectral resolution of the satellite image is calculated.

rs 7

Stoyanov, A., D. Borisova, 2017. Monitoring on forest ecosystems by using space-
temporal analysis of different types aerospace data. Ecological Engineering and
Environment Protection, vol.2, ISSN 1311-8668, http://ecoleng.org/archive/2017/2/31-
37.pdf, pp. 31-37

Abstract: The following work presents results derived by space-temporal analysis of different
types of aerospace data for environmental monitoring on the dynamics of the condition of the
forest vegetation.

Different indices (NDVI, NDWI) and indicators have been used for territories occupied by
different types of forest ecosystems. A comparative analysis between optical and radar
images have been conducted and results about the degree of correlation between the
different generated indices from the tested areas are presented.

Based on the performed different analysis and surveys and the results derived from them, an
evaluation can be done for the following: for which territories occupied by specific forest
vegetation are the most sensitive indices during the monitoring.

The derived results could be used for monitoring and ecological assessment on forest
resources management in regional and national action plans.

r8_8

Kancheva R., G. Georgiev, D. Borisova, 2017. Remote sensing in landscape ecology
surveys. Proceedings of Fifth International Conference Ecological Engineering and
Environment Protection (EEEP'2017), National Association "Ecological Engineering
and Environment Protection”, ISSN 2535-0773, pp. 192-200.

Abstract: Landscape ecology is an interdisciplinary science for studying the interactions
between organisms and their relationship to the environmental conditions. The results of the
study of the ongoing processes are a condition and scientific basis for the assessment,
management, conservation and restoration of natural resources and biodiversity. The aim of
the present work is to highlight these features of remotely received data, which closely
connect remote sensing methods with modern landscape-ecological research. A systematized
concept of the prerequisites for the use of remote sensing methods in landscape ecology and
the new opportunities they provide in ecological analysis is presented.
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Bopucoea [1., X. Hukonos, 2018. Cb3gaBaHe Ha crnekTpanHa oubnuoTteka 6asmpaHa
Ha CNbTHMKOBM W TepeHHn paHHuM. Cnucanve ,leopgesusn, Kaptorpadws,
3emeycTtponcteo, 5-6'2017, Cbio3 Ha reogesncTute u 3emeycTpouTenute B
Bbnrapua — ®HTC, ISSN 0324-1610, cTtp. 14-17.

Pestome: CnbTHMUMTE, KOUTO 0OMKansaT okosio 3emsiTa, OCUrypsiBaT OrpoMeH 0GeM daHHW,
npefocTaBsAlN Ha wmscnegosatenute M OusHeca HOBU Bb3MOXHOCTM 3a U3NeABaHUSA W
passuTue. EgHa oT CTbMKUTE Mpu nornyyaBaHe Ha WHGOpMauMsa OT ONTUYHM [AHHU BbB
suanmuga /VIS/ n 6nuskns undpadepseH /NIR/ obxBatn € ga ce npeBbpHaT cnekTpanHuiTe
Knacose B WH(OPMALMOHHU KnacoBe. 3a MOCTUraHeTo Ha TasW 3ajada ce u3nonseaT
pasnu4yHM NOAX0AW, KaTo Hanpumep krnacuduvkaums c/6e3 HabnogeHne, 06eKTHO-OpneHTUpaH
aHanu3 Ha n3obpaxeHus, eBpUCTUYHN MeToaM U T.H. 3a onTumaneH u3bop Ha cnekTpanHuTe
KaHanu C uen HamansiBaHe Ha M3NUWbKa B HanmuMyHaTa WHopmauus nNpyv gaHHuTe OT
ONCTaHUMOHHN W3CMedBaHWs, KOUTO LWe Cce W3nonsesat B CNOMeHaTtuTe mnpouecu, OoT
CbLLIECTBEHO 3HA4YeHMe ca TUMWYHWUTE CMEKTpasiHM XapakTepUCTMKN 3a OTAENHUTE KIacoBe,
KouTo ca 00eKT Ha u3crnegBaHe. ToBa e npuuuHata da npeanokvMm fa ce cb3gage
cneumdudyHa M pa ce oborataT HanMyHW CchnekTpanHu 6ubnuoTekn, KbOeTo TakuBa
npeacTaBuMTenHM Habopu OT JaHHW MoraTt Aa 6baaT HamepeHu 3a noBeyveTo 06eKTU, KOUTO ce
pasno3HaBaT Ha 3emHaTa MOBLPXHOCT. B ToBa u3cnegBaHe ce onuTBaMe [a [OKaXeMm
HeobxogmmocTTa oT AobaBsHe Ha noseye CrneKkTpanHW gaHHW (BKNIOYMTENHO U MeTagaHHW)
KbM CbLLECTBYBALLUMTE CcrnekTpanHu OnbnmnoTekn ¢ OTBOPEH JOCTbIM.

rs_10

Borisova, D., Banushev, B., Petkov, D., 2018. Spectral reference library filled with
reflectance rock features. Journal of Mining and Geological Sciences, 61, Part I,
Publishing House "St. Ivan Rilski", ISSN 2535-1176, 97-103.

Abstract: Remote sensing is applied often in Earth observations. It includes acquiring,
processing, and interpreting images and multispectral data, acquired from optical sensors
mounted on airborne and satellite platforms. For better object-oriented interpretation of
remotely sensed data the reference spectral features of welldescribed objects are required
from laboratory, field, and satellite sensors. In-situ laboratory and field remote sensing
measurements provide a significant part of the spectral data for interpreting spectral images
with different spatial resolution and creating thematic spectral reference libraries. Including
data from different experiments into an accessible reference spectral library ensures their
continued exploitation, provides a basis for their qualitative assessment, and allows them to
be exchanged between specialists from different research and applied sciences. Creating,
updating and maintaining a spectral reference library requires periodic laboratory and field
experiments, including spectrometric and other type of measurements, in this case, of rocks.
The reflectance rock features are used for updating regularly the library with the necessary
information. This study suggests that collected spectral data from the field spectrometric
measurements of the different exposed rocks and laboratory spectral measurements of the
samples collected in the field campaign will be used for filling in the reference spectral library.
The obtained spectral reflectance features could be used in airborne and satellite image
classification and for comparison with reference reflectance spectra from other spectral
libraries. To obtain the data for filling in the presented spectral reference library, spectrometric
systems, assembled in the Department of Remote Sensing Systems at the Space Research
and Technology Institute of the Bulgarian Academy of Sciences, based on models of Ocean
Optics spectrometers Inc. were used. The spectrometric system TOMS /Thematically Oriented
Multi-Channel Spectrometer/ was used to perform laboratory and field spectrometric
measurements. Field spectrometric measurements were performed during petrology training
on established geological routes. Laboratory spectrometric measurements were performed in
the Spectral and Photometric Measurements Laboratory of the Remote Sensing Systems
section. The resulting reflecting spectra can be used to classify satellite images and compare
them with the reference reflection spectra from other spectral libraries.

rs 11

Borisova, D., Goranova, M., 2018. Remote sensing systems for thematic spectral
data collection. Proc. XXVIII International Symposium “Modern technologies,
education and professional practice in geodesy and related fields”, ISSN:2367-6051,
http://symp2018.geodesy-union.org/wp-content/uploads/2018/11/33.pdf

Abstract: Remote sensing technique is a general tool to study the different surfaces of the
Earth and to investigate the planets in the Solar System. The development of the
implementation capabilities of the optoelectronic devices which are long-term-tested in the
laboratory, in the field and are mounted on-board of the remote sensing platforms further
improves the capability of instruments to acquire information about the Earth and its resources
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in different scales. Remote sensing application in the Earth and planet observations begins
with the design and the assembling of equipment for performing research of the observed
objects remotely and without disturbing their integrity. Remote sensing methods for studying
of rocks are closely related to current programs for the mineral and chemical composition
study of the Earth, Mars and Phobos surfaces. Ground-truth data in the Earth observations of
the environment and in the remote sensing investigations are very important. The experience
and the knowledge from previous experiments in space missions encourage us to continue
our efforts to acquire spectral data using different remote sensing systems, to compare the
obtained results, and to use the acquired data for filling the thematic spectral data collection.
For this purpose the laboratory and the terrain spectrometric measurements are completed.
These measurements are made for filling data collection with spectral reflectance data of
rocks for their reliable identification and for the determination of their mineral and chemical
composition. In the present study ex-situ and in-situ spectrometric measurements of the
granites together with their rock-forming minerals from the territory of Bulgaria in visible and
near infrared range of the electromagnetic spectrum are performed using following remote
sensing systems: SRM, (400-820) nm; SPS-1, (550-1100) nm; Thematically Oriented Multi-
channel Spectrometer /TOMS/, (400-900) nm; all of them designed and constructed in
Remote Sensing Systems Department at Space Research and Technology Institute-Bulgarian
Academy of Sciences /RSS-SRTI-BAS/. All the systems are calibrated before and through the
performed measurements. The obtained spectral data are compared with similar data from
different instruments for Earth observation included in the reference spectral data collections,
also known as spectral libraries. Our results correspond to the shape of the spectral
signatures in the same spectral range obtained with other spectrometers. The achieved
results proved that this methodology could be applied for comparing the spectral data
acquired by different remote sensing systems. These results give us confidence to plan the
next campaigns for the terrain spectrometric measurements in different regions of Bulgaria.

rg_12

Atanassov, V., Borisova, D., Dimitrov, V., Petkov, D., Nikolov, H., Georgiev, G.,
Vasileva, H., 2018. Multisensor Earth observation system. Proceedings SES2018,
Space Research Technology Institute - Bulgarian Academy of Sciences, ISSN 2603-
3313, 282-288.

Abstract: Satellite Earth observation systems mark the high rates of growth and today
provide a huge volume with a wide variety of data regarding the spectral, spatial and temporal
characteristics of observed objects. Notwithstanding these achievements, due to the
particularities of the remote observation technology, it is not possible in many practical cases
to define precisely certain characteristics of the monitored objects. Therefore, in order to make
full use of this variety of multispectral high spatial resolution data is also required obtaining
and using multisensor and multitemporal data from observation.

In the proposed work, the authors discuss a multisensor Earth observation system focusing
primarily on the place and role of these systems in today's Earth exploration phase. The
examples presented show both the advantages of its use and the particularities of the
functioning of such systems. The location and role of a multisensor system in sync with
existing global observation systems is outlined, a set of tools and systems that could be
included in the exemplary implementation of such a system is shown. The accompanying
difficulties and challenges that need to be solved for sharing and merging data from a
multisensor system are outlined.

rs_13

Goranova, M., Borisova, D., 2018. Spectral libraries as spectral data source.
CoopHuk poknagn ot [esetata HauuoHanHa KoHdepeHuuss no reodusnka,
OpyxecTBO Ha reocdmsnumTte B Bbnrapus, ISSN:1314-2518, 115-118.

Pestome: [Mpu HabniogeHuaTta Ha 3emsAta AUCTAHUMOHHWTE W3CNedBaHus ca  4ecTo
n3nonseaHn. 3a nMoBMWIABaHeE Ha TOYHOCTTA MNPW WHTEprpeTauus Ha QdaHHUTe OT
ONCTaHUMOHHUTE W3CnedBaHWs Ha u3ydyaBaHMTe OOEKTU ce M3UCKBa NpOBeXAaHeTo Ha
M3MepBaHMs Ha eTanoHHM cnekTtpu. JlaGopaTopHuTe W NONEBUM  AUCTAHLUMOHHU
CMEKTPOMETPUYHN U3MEPBAHUS OCUTypsiBaT 3HA4YMTENHa 4acT OT CNeKTpanHuTe AaHHU 3a
WHTepnpeTUpaHe Ha crnekTpanHn n3obpaxeHus ¢ pasnnyHa NPOCTPaHCTBEHA pasgenuTenHa
CMOCOOHOCT M 3a Cb3fdaBaHe Ha CnekTpanHu OmbnuoTteku. BknouBaHETO Ha AaHHM OT
pasnMYHnU EeKCNepuMeHTU B [JOCTbMHa pedepeHTHa cnekTpanHa ©OubnunoTteka rapaHTupa
TAXHaTa NPOABLIDKATENHA eKcnroaTauus, OCUrypsiea OCHOBa 3a TAXHaTa KayeCTBEHa OLEeHKa
M NO3BOMSsiBa NOJTYYEHUTE OAHHWU A Ce OOMEHAT Mexay CneumanmncT oT pasnmyHy Hay4yHU U
NPUIoXHKM obracTu.
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Hristova, V., Borisova, D., 2018. System for remote sensing in case of traffic signs
recognition. COGopHuk poknagnm ot [esetata HauuoHanHa KoHdepeHuus no
reodounsunka, [pyxecTtso Ha reocdmsmumte B Bbnrapus, ISSN:1314-2518, 104-108.

Pestome: MpeacraBeHnTe anroputmn, MeToam M noaxoamn 3a obpaboTka Ha M30GpaKeHns ca
MOOXOAAWM 3a pellaBaHETO Ha nocTtaBeHaTa 3agadva. Cuctemata € CbBKYNHOCT OT
anropuMTMm, KOUTO Beye ca Owunu pas3paboTeHn M TEeXHUTE MOMOXUTENHW M OTpUUATENHM
YyepTM ca u3BeCTHW. Te ca MNpUMNOXEeHM MO ONTUMAarneH HayMH B $ICHA M MOrMyHa
nocnegoBaTenHOCT, KOATO € CbliecTBeHa 3a noryaBTomaTusMpaHata cuctema.
MonyaBTOMaTM3MpPaHNAT nNpoLeC 3HaAYUTENHO MOBMLIABA CTENEHTa Ha OTKpMBaHe Ha
obektute, HabnogaBaHn B M306paKeHWETO, CnecTABankun BpemMe U CpeacTBa Ha KpanHud
notpebuten, B crny4yaun, Ye ce peluaBa KOHKpeTeH npobnem. O6paboTkata M aHanu3bT Ha
n3obpaxeHmatTa € C KpanWHa LUen CpaBHEHWEe W aHanuM3 Ha pesyntatute, OTHOCHO
HabngaBaHUTE XapakTepUCTUKM Ha 06ekTuTe B n3obpaxeHueto. [peacraBeHaTta cuctema
npuTexasa siCHa NpakTUyecka HaCO4YEHOCT.

rg_15

Borisova, D., Hristova, V., 2018. Remote sensing spectral data in road identification:
case study. Scientific Journal “Mechanics Transport Communications”, 16, 3/2,
https://mtc-aj.com/article.1695 EN.htm, ISSN:1312-3823, pp.VII-1-VII-5.

Abstract: The idea of this paper is to exploit, view and develop to larger extent the
possibilities which are offered by multispectral instruments having mid spatial resolution in this
case instruments on board of Landsat and Sentinel satellites. The mid spatial resolution leads
to obtaining of the mixed data related to mixing of land covers and to a lot of mistakes in the
interpretation of the images. The correct identification of the mixed pixels is key element for
the segmentation of the shape of the artificial feature from the land cover. This especially
holds true for objects with relatively narrow structure for example two-lane roads for which the
spatial resolution is larger that the object itself. For better road identification in the used
Landsat/Sentinel images in the study we have combined spectrometry of asphalt, and in-situ
measured spectral reflectance of pavers made from granite. In this innovative research the
spectral and directional reflection properties of the asphalt surfaces compared to those of
paving stone made from different rocks are measured. The in-situ measurements are
obtained using the Thematically Oriented Multichannel Spectrometer /TOMS/ designed in
Remote Sensing System Department at Space Research and Technology Institute —
Bulgarian Academy of Sciences, Sofia.

8_16

Bopucoea, 1., lNeTkos, L., Xpuctosa, B., Oumntpos, B., Casopckui, B., Epmakos, [.,
2020. CtpykTypa Ha cnektpanHa 6ubnuorteka B ANCTAHUUOHHUTE U3CreABaHus Ha
3eMHaTa NOBBbPXHOCT. XXX MexagyHapogeH cumno3nym  "CbBpemeHHuTe
TexXHonorun, obpasoBaHMETO W npodecMoHanHaTa npakTuka B reogesuvsita u
CBbp3aHUTe C Hed obnactu", Cbl3 Ha reogesuctute u 3emeycTpouTenute B
Bunrapua - ®HTC, ISSN:2367-6051, http://symp2020.geodesy-union.org/reports-bg/

Pestome: CnekTpanHuTe 6UGNMOTEKM ca BaXkeH WHCTPYMEHT 3a CbXpaHeHWe U ynpaeneHue
Ha MacvBu OT CMEKTpanHW JaHHM U ca B OCHOBAaTa Ha OUCTAHUMOHHWTE u3cneaBaHus Ha
3emaTa u nnaHetute. Te ce nsnonssat 3a nogobpsBaHe Ha aHanu3a v MHTepnpeTaumsaTa Ha
CMbTHUKOBUTE M300paxeHns 1 3a nognomaraHe npv naeHTMuunpaHeTo Ha nscrneaBaHuTe
006eKkTM OT 3emMHaTa MNOBBPXHOCT. KbM HacTOAWMA MOMEHT CMEeKTpanHuTe [AaHHU ce
CbXpaHABaT B pasnuyHu 6a3u gaHHW, 06eguHeHN B cnekTpanHm 6ubnmoTeku, No uenms cesr.
HaHHuTe ce nony4yaeaT npwu in-situ, KaTto Hanpumep, TepPeHHU, Nnonesu, B atMmocdepara, Ha
BOL4HATa MOBBLPXHOCT, U nabopaTopHW OUCTaHLMOHHW WM3MEpPBAHUSA CbC CMEKTPOMETPU C
pasnuMyHa pagvMoMeTpuyHa, NPOCTPaHCTBEHA W CMEeKTpanHa pasfgenvTeniHa cnocobHOCT M B
pasnMyHM AMana3oHn OT CITbHYEBUSI eNeKTPOMarHWTEeH CnekTbp. 3acera nuncea yeaHakBeH
CTaHOapT W TEPMUHOMOIMA NPU MPOBEXOAAHETO Ha AWCTAHUMOHHWUTE CMNEKTPOMETPUYHU
n3MepBaHMs Ha wuscnegBaHuTe oGeKTM M He BbB BCUYKM OUBNMOTEKM ca NpeacTaBeHu
napameTpute Ha camMuTe W3MEpBaHUSA KaToO YCMOBWS Ha W3MepBaHe, MEeTEOPONOorM4Hu
ycnosusa u gp. B Hactoswma goknag e npeactaBeHO NpOoy4YyBaHETO OTHOCHO CTpyKTypaTa u
On3ariHa Ha cnekTpanHute oubnmuotekn. ToBa NnpoyvBaHe aBTOpUTE NOATOTBAT BbB Bpb3Ka C
npoexT, puHaHcmpaH no Jorosop Ne KI1-06-M27/2 ¢ ®oHg “HayyHu nscnegsaHuns”.

XKenes, I., Bopucosa, [1., 2020. MNMpunoxeHne Ha reonH(POPMaLMOHHMN CUCTEMM NPU
JUCTaHUMOHHU M3cneaBaHMsa Ha nnowita Ha BOOHOTO orfiefano Ha BOAHU ODEeKTW.
Cnucanve ,'eopesusn, Kaptorpadusa, 3emeyctponctso, LIX, 5-6/2020, Cblo3 Ha
reogesncTute n semeycrtpoutenute B benrapma - ®HTC, ISSN:0324-1610, 28-32.
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Peslome: B HacTosAleTo u3cregBaHe ce pasmexga Bb3MOXHOCTTa 3a OonpedensHe Ha
MOBBPXHOCTTA Ha BOAHM ODEKTM Ype3 M3MOoM3BaHe Ha AUCTaHUMOHHW OaHHW W MeToau, u
reovHcpopmaumonHm cuctemn (MTNC). Mpanuuata cywa-soga Ha u3bpaHuTe BOAHM OBekTV e
onpefeneHa no CrbTHUKOBKU M3obpaxeHus (cepus cnbTHUUM Sentinel 2A n 2B) ¢ n3nonasaHe Ha
ABa cnektpanHu mHaekca — BogeH mHaekc MNDWI (Modified Normalized Difference Water) u
BeretaumoHeH wuHaekc NDVI (Normalized Difference Vegetation Index). 3a nposexaaHe Ha
nscnegsaHeTo ca u3bpaHu cegem BogHM obekta Ha Teputopusta Ha Bbnrapus: ssosupuTe
JMckept, MBannosrpaa’, ,Kamuus®, ,Kepopxanu®, ,KonpuHka®, ,CtyneH Knageney® n ,CtypeHa“. B
'MC cpepa e npunoxeH mogen 3a obpaboTka Ha CITbTHUKOBUTE M300paXeHuss U pacTepHu
MPOAYKTV BbB BEKTOPHM crioese. BxogHuTe OaHHM 1 BEKTOPHWTE pesyntatute ca opraHusupaHun B
TMC ©6asza panHn  (Water_body Index.gdb). Pabotata no ob6pabotka Ha pfaHHUTE €
aBTOMaTM3VpaHa 4Ype3 usnonseaHe Ha cbagageH mogen (Model_WO). MNonyyennTte pesynratyi 3a
M34ncrneHuTe NoLLM No ABaTa MHAEKCA Ca CbNOCTaBEHM M aHanmusupaHu.

rg_18

XpuctoBa, B., Bopucosa, [l., 2020. O6G30p Ha CbBPEMEHHOTO CbLCTOSIHME Ha
anroputTMuTe OT HWUCKO HMBO 3a M3BNUYAHE Ha NPABOSIMHENHWU CTPYKTYpu. XXX
MexgyHapogeH cumnosmym "CbBpeMeHHUTE TexHomnormm, oOpasoBaHMETO W
npodpecrmoHanHarta npaktMka B reogesvsta n ceBbp3aHute ¢ Hest obnactn”, CIr3b6 -
OHTC, ISSN:2367-6051, http://symp2020.geodesy-union.org/wp-
content/uploads/2020/11/38 WALENTINA DENI.pdf

Pestome: Cuctemute, Npu KOMTO Ce U3BMMYA MHOPMaLUS, OTHOCHO MbTHO-TPAHCMOPTHM
CTPYKTYPU N CLOPBXKEHUS OT N306pakeHus, nonyyeHn Yypes AMCTaHLUMOHHN M3cneaBaHus, ca
MHOrO6pOVMHM M BKMOYBAT pa3HOOBpasHM MeToan U anropuTMu OT pasnuMyHuM obnactu Ha
nHdopmaTtmkara u YucrneHnTe metoam. Ham-HmckotTo HMBO anropuTmm BKtoyBa obpaboTkara
Ha n300paxeHus C uen ga ce nogobpu TAXHOTO KavyecTBO WM Aa Ce M3BMeKaT HSKou
reOMEeTPUYHN XapakTepucTMKW, CPedHOTO HUBO OOMKHOBEHO OTKpuBa 0OeKTW, KouTo ce
HabntogaBaT B U3006paXkeHMeTo.

8_19

Borisova, D., Dimitrov, V., 2021. Examples of Data Fusion Methods in Road
Detection. Conference Proceedings, 11th Congress of the Balkan Geophysical
Society, 2021, European Association of Geoscientists & Engineers, ISSN:2214-4609,
DOI:10.3997/2214-4609.202149BGS48, 48-1-48-5.

Abstract: In this study, some examples of the data fusion methods in merging the remotely
sensed images in road detection are presented. The process of image merging methods is
meant to integrate the data with various spatial and spectral resolutions obtained by sensors
based on aerial and satellite platforms. The goal of the current paper is to show some
examples of realization and determination of the suitable method for precise integration of
multisource data. For this purpose and the correct image categorization the performance of
technical tasks such as extraction of features, classification and segmentation as the biggest
advantages of the fusion technique are done. This work is supported by Bulgarian National
Science Fund under Contract number KP-06-M27/2 (KM-06- M27/2).

rs_20

Borisova, D., Goranova, M., 2021. Infrared Spectral Measurements of Quartz,
Malachite and Hematite in Interpretation of Remote Sensing Data. Conference
Proceedings, 11th Congress of the Balkan Geophysical Society, European
Association of Geoscientists &  Engineers (EAGE), ISSN:2214-4609,
DOI:10.3997/2214-4609.202149BGS52, 52-1-52-5.

Abstract: Infrared spectral measurements as a part of remote sensing are used in mineral
deposit investigations. The objective of the present paper is to compare infrared spectral
measurements made in laboratory and spectral data from USGS spectral library. In the
present investigations laboratory spectral reflectance measurements of quartz, malachite and
hematite in the infrared range (2-25 micrometers) of the electromagnetic spectrum are
performed. The obtained data of the performed spectral measurement could be used for filling
in the database and for better interpretation of satellite data. This work is supported by
Bulgarian National Science Fund under Contract number KP-06-M27/2 (KM-06-M27/2).
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Bopucoea, [., NopaHoBa, M., 2021. CnekTpanHu XapakTEPUCTUKM Ha Kanves
dengwnat u 3eonut. Proceedings of International symposium on modern
technologies, education and professional practice in geodesy and related fields,
Union of Surveyors and Land Managers in Bulgaria, ISSN:2367-6051, 215-221.

Pe3oMe: WamepeHn ca cnekTpanHuTe oTpaxaTernHun XapakTepuUcTUKM Ha crnefaHuTe
MuHepanHu obpasuu: 1. Kannes dengwnar, Haxoguwe B NnaHa nnaHuHa, c. FopHu okon; 2.
Kanves cengwnar, nonynpo3spadeH, c.Konpusa, KiocrteHguncko; 3. KnuHonTtunonuTt, c.
[onobpagoBo, Kbvpaxanuncko, B guanasoHa 200 nm - 2500 nm. M3non3saHu ca 4etunpwu
cnektpomeTbpa - Vetex 70, Lambda 1050, NIRQuest512, TOMS (TemaTuyHO OpueHTupaH
MHOrokaHarmneH crnektpomeTbp). lMonyvyeHuTe OaHHM OT M3MepBaHMsATa ca NpeacTaBeHu B
rpacomyeH BMA KaTo 3aBUCUMOCT Ha AbJHKMHATA Ha BbJHATa OT koedULMEHTA Ha OTpaXKeHNe.
[aHHnTe GMxa mMornn ga ce mM3nonseaTt 3a KOMMJIEKCEH aHanM3 Ha pes3ynTaTute, KOUTO ca
nony4yeHn OT U3MepBaHMsATa C HallMYHUTE CMNEKTPOMETPUYHU cUCTeMU. Te3n daHHM JaBaTt
Bb3MOXHOCT 3a MOBULIABAHE Ha TOYHOCTTA Ha M3MepBaHusATa M No-6bp3 cpaBHUTENEH
aHanua. ToBa m3cnegBaHe e HanpaBeHO BbB Bpb3ka C NPOeKT, hmHaHcmpaH no Jorosop Ne
KIM-06-M27/2 ¢ ®oHa “HayyHu nscnegsaHus”.
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Hukonos X., AtaHacoBa, M., BopucoBa, [., 2021. Cb3gaBaHe Ha HOB
AepOKOCMMYECKM NOMNUIoH B Bbnrapvs 3a MOHWUTOPWHI M OLEHKA Ha TEXHOTEHHOTO
Bb3dencTBne BbPXY OkonHata cpefa — [laHariopcku pyaeH parioH. Proceedings of
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Pestome: B To3v fgoknag ca 0606LIEHV WM3BLPLUEHUTE AEUHOCTU 33 Cb3gaBaHe Ha HOB
TECTOB aepOKOCMMUYECKN MONUroH B Bbrrapus HacoyeH KbM npocregsiBaHe AvHamukaTta Ha
npomMeHuTe B naHawadgTa Ha [aHariopckMa pyaeH pavioH, Kato ce M3nomnseaT Han-HoBuUTe
MOCTMXKEHNS Ha TEexXHOMoruuTe 3a OUCTaHUMOHHM W nomnesBu u3crnegsaHud. 1o npuHumn
MOMWUIOHW W TECTOBWUTE YyyacTblLM B TAX Ca OTHOCUTENHO ronemMu nfnowu OT 3emHata
MOBBbPXHOCT CbCTaBeHW OT OOEeKTU, KOUTO NEeCHO ce wuaeHTuduuupatr B un3obpakeHus
nony4yaBaHu OT caTenMTHW WWNW CaMOneTHW anapaTypHu komnnekcu. B pasrmexgaHus
parioH € O4YeBMOHO TEXHOreHHOTO Bb3AENCTBME MPUYMHEHO OT npeaxoAaHu (obxsaliaiim
nocnegHute 40 roavMHW) U CbBPEMEHHW MWHHW OENHOCTM B HSAKOIKO OTKPUTU PYAHMLM
pa3nornoxeHn B Hero. B ToBa u3cnegBaHe ca npeacTaBeHW pesyntaTuTe, MOMyYeHW OT
aBTOpUTE MpW U3yyaBaHe Ha NpomsHaTa B 3eMenof3BaHeTO Ha pavioHWTe, KbAeTO BCe oLle
yHKUMOHMPAT MUHHO-A0OMBHN KOMMIIEKCH, CBCTOSILLM Ce OT OTKPUT PYAHUK U drioTaumnoHHa
dabpuka. Opyra BaxHa Tema, koATo Oelle n3cneasaHa, ca AeWHOCTUTE MO Bb3CTaHOBSABaHe
Ha KavecTBaTa Ha Mo4YBaTa B 30HWUTE W3MOXEHW Ha BUCOK PUCK OT 3aMbpcsiBaHe WU
TpaHcopmaumnsaTa Ha OMBLUM HacMnULLia M XBOCTOXPaHWNMLLA B HSAKOMKO BeYe 3aTBOPEHM
MUHHM OBeKTa B CbLuMsa pervoH. [Jpyr pesyntar OT NpoBedeHOTO n3crneasaHe e pedoBHOTO
HabngeHne Ha TekylwuTe MWHHU OeWHOCTU B M3crnedBaHaTa 30Ha, KOMTO ce cyuTaTt 3a
OCHOBEH (hakTop 3a MeCTHOTO (peka TononHuua), KakTo U 3a TpPaHCrpaHW4YHO 3aMbpcsABaHe
Ha nocpeacTBom peka Mapwuua. OT mscnegBaHusiTa, NpoBegeHN OO TO3M MOMEHT, Gelle
cb3fgageHa oblmnpHa reobasafaHHW, KOATO Ce CbCTOW OT pacTepHU U BEKTOPHU Crloese,
KOMTO ca rotoBu ga ObAaT M3NOM3BaHW OT MeCTHWTe BNacTu 3a no- Aobpo permoHanHo
nnaHvpaHe.
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bopwucosa, 1., [MeTkos, ., Oumutpos, B., 2021. JbnrocpoyHo nons3saHe Ha AaHHW OT
OUCTaHUMOHHM CnekTpanHu uamepBaHus. COopHuK goknagn [eceta HauuoHanHa

KOHbepeHUnss no reodusuka, [OpyxectBo Ha reogwusmumte B bBbnrapusa, 2021,
ISSN:1314-2518, DOI:https://doi.org/10.48368/bgs-2021.1.N12, 106-110.

Pes3oMe: AbnrocpoyHOTO MonseaHe Ha AaHHW OT AWCTaHLMOHHWU CneKTpanHu uaMmepBaHus,
KaKToO W TAXHOTO crnopernsiHe, e yHOaMeTHanHa HaydHa 3ajada. B Hactoawwma pgoknag e
NnpeAcTaBeHO NPOoyYBaHETO OTHOCHO CTPyKTypaTta M Au3anHa Ha crekTpanHute 6nbnuorteku.
CnekTpanHute 6mubnmnotekn unm 6ubnuotekn ot 6a3m gaHHU OT AUCTAHLMOHHM CMEKTPariHu
N3MepBaHus ca BaXeH MHCTPYMEHT 3a CbXpaHeHne, yNpaBieHne N U3non3saHe Ha Macueu OT
crnekTpanHu paHHu. Tasn uHdopmaumss e egHa OT OCHOBHMUTE Mpu MpunaraHe Ha
ONCTaHUUOHHUTE M3cnefBaHusa Ha 3emsaTa u nnaHetute. ABTOpUTE MOATOTBAT MPOYYBAHETO
BbB Bpb3ka C nNpoekT, ¢uHaHcupaH no [orosop Ne KI1-06-M27/2 ¢ ®doHa “HaydHu
n3cneasanua” /OHW/.

*PestomeTaTa ca npeacTaBeHu Ha e3nka Ha nybnukaumsiTa
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