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ON THE IMPORTANCE OF EOLIAN EROSION
FOR THE FORMATION OF PLANETS

Georgi Paraskov, Gerhard Wurm, Oliver Krauss

Institut of Planetology
Wilhelm-Klemm-Str. 10, 48149 Muenster, Germany

Keywords: protoplanetary disks, eolian erosion, planetesimal formation

Abstract. We discuss the possibility of erosion of dusty bodies in
protoplanetary disks by a subsonic laminar gas flow. Our analysis is based on wind
tunnel experiments on cm-size dust targets in an air gas flow of 63m/s at static gas
pressures between 0.1mbar and 4.5mbar. We compare the results to numerical
calculations of gas flow through porous bodies and the resulting drag force on dust
aggregates at the surface. Our studies imply that a dusty body is efficiently eroded if
the dynamic gas pressure of the surface flow exceeds gravity and/or cohesion.
Applied to protoplanetary disks we find that objects on circular orbits might be
relatively safe against erosion in a laminar gas flow even in a dense disk. However, if
a body is stirred up to eccentric orbits its relative motion to the gas increases. Such
objects can significantly be eroded if they consist of dust. As an extreme a 100m body
with the rather low eccentricity of an Earth orbit might be eroded in a single orbit. The
effect leads to a bias for planetesimals in low eccentricity orbits as objects with large
eccentricities are destroyed more easily. Erosion of bodies in high eccentricity orbits
and reaccretion of the dust aggregates by low eccentricity planetesimals might provide
a special growth mode of planetesimals and protoplanets.
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THE PARAMETRIC INSTABILITY OF OSCILLATOR IN THE CASE
OF COMPLEX MODULATION. THE EXACT SOLUTION MODEL

N.N. Erokhin’, N.S. Erokhin', Vladimir Damgov?

"Space Research Institute, RAS, Moscow, Russia
e-mail: nerokhin@mx.iki.rssi.ru
2 Space Research Institute, BAS, Sofia, Bulgaria

Keywords: oscillator, parametric instability, exact solution.

Abstract. The exact solvable mathematical model of oscillator parametric
instability for the case of complex modulation function is considered. The analytical
solution of this model is presented and numerical calculations are performed to study
the instability parameters’ dependence on the modulation function’ spectrum. The
results obtained are of the great interest for nonlinear processes in space plasma,
astrophysics, planet researches and biophysics also including cases of stochastic
resonances.
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CAPACITY OF COSMIC RAY ENVIRONMENT CONNECTION STUDIES
AT BEO MOUSSALA

Alexander Mishev, Jordan Stamenov, Hristo Anguelov

Institute for Nuclear Research and Nuclear Energy, BAS,
Basic Environmental Observatory Moussala
72 Tsarigradsko chaussee, Sofia 1284, Bulgaria

Abstract. This work presents several of the main and recent activities at BEO
Moussala (INRNE-BAS) related with cosmic ray studies. Some of the recent
measurements of the environment and the possibility to investigate the influence of
cosmic ray on climate parameters and the impact of cosmic ray on climate change are
presented and discussed. The capacity of BEO Moussala’s team and facilities to this
end are outlined.

The specific devices, such as the muon telescope based on water Cherenkov
detectors, the neutron flux-meter with SNM-15 detectors project, the Cherenkov light
telescope, and the project for muon hodoscope are describedand their scientific
potential is discussed.
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ELECTRIC FIELD ENHANCEMENT AND DISTURBANCES
OF PLASMA DENSITY IN THE IONOSPHERE ABOVE
THE ZONES OF PREPARATION
AND DEVELOPMENT OF TYPHOONS

N.V. Isaev', V.M. Sorokin', O.N. Serebryakova',
G.A. Stanevz, A.K.Yaschenko1, E.P.Trushkina'

" Pushkov Institute of Terrestrial Magnetism, lonosphere and Radio Wave Propagation,
(IZMIRAN), Troitsk, Moscow Region, 142190 Russia, mail to: isaev@izmiran.rssi.ru
2 Space Research Institute, Bulgarian Academy of Sciences.
6, Moskovska St., Sofia, 1000, Bulgatria.

Keywords: typhoons, ionosphere, electric fields, plasma density

Abstract This paper presents the results of processing and analysis of
experimental data on DC electric field and plasma disturbances in the upper
ionosphere (h=950 km) observed from COSMOS-1809 satellite over the zones of
strong tropical storms and typhoons. These data collected at successive orbits over a
coiuple of days are related to catastrophic phenomena in the atmosphere. The effects
of DC electric field generation and excitation of small-scale and large-scale
disturbances of plasma density in the ionosphere above the zones of preparation and
development of tropical storms, cyclones and typhoons are revealed. The generation
model of DC electric fields over the zones of preparation and development of tropical
storms, cyclones and typhoons is developed. According to this model the electric field
disturbance arises due to perturbation in the atmosphere — ionosphere electric circuit
generated by the upward transport of charged water drops and aerosols in hurricane
convection zone. Calculations of spatial distribution of DC electric field in the
ionosphere are carried out accounting for the oblique geomagnetic field and the

conjugate ionosphere effects.
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DATA BASE "B-1300" — PROBLEMS AND SOLUTIONS*
N. Bankov', St. Chapkunov', L. Todorieva', M. Kaschiev?

" SRI BAS, nbankov@arqgo.bas.bg
2IM BAS

Abstract. The concepts of the base’s current organization and the data
contained in it are presented. The additional set of geophysical and orbital parameters
is described. Special attention is paid to the assumptions used to improve the
accuracy of the measured onboard data’s time referrence.

* sponsored by NSF - H3 1309/03

BA3A NAHHU “B-1300” — NMPOBJIEMU U PELLEHUA*

Hukonai Bankos', Ctedban YankbHoB', Miogmuna Togopuesa’,
Muxaun Kacumes 2

" MKW BAH nbankov@arqgo.bas.bg
% YIM BAH

* paboTtaTa e nogkpeneHa ot gorosop H3 1309/03 ¢ MOH

Peatome. [llpenctaBeHn ca opraHusaumsita Ha 6GasaTa M JaHHWUTE, KOUTO
CbAbpXa KbM Tekywma MomeHT. [JageHo e onucaHne Ha cbnbTcTBYBaLlata
reopusnyHa n opbutanHa uHdoOpmauMss U HenHaTa opraHu3aumda. CneumanHo
BHMMaHMe e O06bpHATO Ha NPUHLMNUTE, U3NOM3BaHM 3a nogobpsiBaHe Ha TOYHOCTTa
Ha “npuBsaskaTta’ no Bpeme.
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SATELLITE POTENTIAL AND ITS LINK TO FOTOCURRENT -
EXPERIMENT “BULGARIA 1300”*

Stefan Chapkunov', Nikolay Bankov', Georgi Galev', Georgi Karamishev?.

' SRI BAS, space@bas.bg
’GPhl BAS

* sponsored by NSF - H3 1309/03

Abstract. Information about the ionosphere plasma parameters, obtained by a
corresponding set of instruments on board the ICB-1300 satellite is used and
the results from the measurements along Orbit No.386, which is among the few
ones where both presence and absence of the photocurrent, measured by
Langmuire probe are detected, are presented and discussed.

NMOTEHUWUAIN HA KOPIMYCA U BPBb3KATA MY C ®OTOTOKA -
EKCMNEPUAMEHT "BBbJIFTAPUA 1300"*

Crtedan YankbHoB', Hukonait Bankos', Feopru Manes', Mleopru Kapamuiwes?®

"MIKW — BAH, space@bas.bg
2rou - BAH

* paboTtaTa e nogkpeneHa ot gorosop H3 1309/03 ¢ MOH

Peatome. MN3nonsyBaHa e nHdpopmauma 3a nnasmeHUTe napameTpu, nonyyeHu
ype3 coHgoBu npubopu, pabotunm Ha 6Goppoa Ha "WMKBE 1300". lMpuBegeHn ca
pesyntatute OT uamepBaHusiTa nNo Bpeme Ha opbuta No 386 - egHa OT marnkoTo,
KOMTO MOoKa3BaT KaKTO Hanudune, Taka u OTCbCTBME Ha (POTOTOKA, M3MEPEH C MOMOLLTA
Ha uMnMHOpUYHa coHaa Ha JleHrmiop.
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UNUSUAL V-A CHARACTERISTICS
OBTAINED BY ION TRAP ON BOARD OF "ICB 1300"*

Nikolay Bankov , Stefan Chapkunov

Space Research Institute, BAS, nbankov@argo.bas.bg
* sponsored by NSF - H3 1309/03

Abstract. Some special cases of VA characteristics measured on board the
"Intercosmos Bulgaria 1300" satellite by ion trap (device P6) are considered and an

attempt to explain the unusual behavior of the current and the possible reasons for its
appearance is made.

HEOEI/ILIAIZIHI/I BOJIT-AMINEPHU XAPAKTEPUCTUKMW,
NONYYEHU OT MOHEH YNIOBUTEJ HA BOPOA HA “UKB -1300”*

Hwukonan baHkos, CteaH HYankbHoOB

UKW — BAH, nbankov@argo.bas.bg

* paboTtaTa e nogkpeneHa ot gorosop H3 1309/03 ¢ MOH

Pearome. PasrnegaHm ca HsAKOM cnyyvyam Ha HeobuyanHu BONT-aMMepHU
XapakTepUCTUKA, U3MEPEHU OT cdepuyeH WoHeH ynosuten (npubop [16-4EJT) no
Bpeme Ha ekcnepumenTta “‘UKB — 1300”. HanpaBeH e onut ga ce 06ACHM

HeobnYanHOTO NoBedeHME Ha XapaKTepucTMkata u BEPOSTHUTE MPUYMHW, OBENM A0
TSIXHaTa perncTpauus.
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EQUIPMENT FOR STUDYING THE BRIGHTNESS
OF THE DIURNAL SKY

Zhivko Zhekov', Garo Mardirossian’, Angel Manev?,
Kunyu Palazov?, Stiliyan Stoyanov’

! Space Research Institute, BAS
2 Solar-Terrestrial Influences Laboratory, BAS

Key words: brightness, diurnal sky

KnouyoBu aymun: ApKocT, A€HOHOLLHO Hebe

Abstract. It is well-known that diffusion radiation can be a source of information
to reveal the properties of the atmosphere. The opinion that ozone absorption
decreases the intensity of ultraviolet radiation is established. Due to absorption, not
only the brightness is changed, but also the degree of polarization of the sky. Based
on the modern requirements for complex atmosphere experiment, the aim of the
current work is to construct and describe an installation for study of the diurnal sky on
the territory of the Shoumen plateau which is characteristic of the upper terrains of
North-East Bulgaria. The block diagram and the operation of the equipment are
presented. Given the modern requirements for studying the brightness of the diurnal
sky in various geophysical conditions, it is proposed that a complex atmosphere and
optical experiment should be carried out with the possibility to include the equipment
complex in the composition of a mobile station.
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B3AUMOBPB3KA MEXAY NOCTBHLINATENHO U BLPTEJIUBO
ABUWXEHUE HA CIMTbTHUK HA KPbI'OBA OPBUTA
B UEHTPAJTHO TPABUTALMOHHO MNOJNE

KoctaguH WWenpeTtckn, Bnagumup Oamros, NnameH TpeH4yeB

WHcmumym 3a Kocmuyecku UscnedsaHusi, BAH
yn. Mockoecka N 6, Cogbusi 1000,

INTERRELATION BETWEEN ORBITAL AND SPIN MOTION
OF A SATELLITE ON CIRCULAR ORBIT
IN A CENTRAL GRAVITATIONAL FIELD

Kostadin Sheyretsky, Vladimir Damgov, Plamen Trenchev
Space Research Institute, BAS
6, Moskovska St., 1000, Sofia, Bulgaria
Key words: celestial mechanics, nonlinear oscillations.
Abstract A system of equations of planar circular motion and phase portrait of

the dynamical system is proposed and analyzed. The effects of interrelation between
orbital and rotational movement are examined.
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SOLAR SYSTEM DYNAMICS
AS A SYSTEM OF COUPLED OSCILLATORS

Plamen Trenchev, Vladimir Damgov, Kostadin Sheiretsky
Space Research Institute, BAS

Abstract. Many simple physical models could be used to demonstrate chaotic
behaviour in physical systems.

Numerical models give greater control over the experimental conditions and
allow one to study systems that are closer to ideal conservative systems. Our
understanding of the Solar system has been revolutionized by the finding that multiple
planet systems are subject to chaotic dynamical processes. In extreme cases, chaos
can disrupt some orbital configurations. The Solar system provides a plethora of
examples of chaotic motion. In order for chaos to occur there must be at least two
interacting oscillators. In the solar system, this interference is supplied by a third body.

This interference manifests itself as zones of chaotic motion.
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INTELLECTUAL COSMOLOGICAL CHALLENGES
AND FERMAT’S LAST THEOREM SOLUTION

Zdravko D. Andonov

Space Research Institute, BAS
E-mail: zda@abv.bg; zda1952@bas.bg

Keywords: Cosmology, Continuum, Fermat’s-Huygens'-Hamilton's Paradigms, FLT, IQ

Abstract: The challenge posed by Fermat’s Last Theorem (FLT) is a corner
stone of the 1Q of the overall human Civilizations, especially after “World call” of D.
Hilbert from 1900 for solving the FLT. Naturally, this ,,Intelligence Quotient (IQ)” has
remained outside the formal and informal systems for educational and scientific
assessment for more than 350 years since the problem’s formulation by P. Fermat in
1637. One fact is undoubted, however, namely that IQmax is much higher if some
representative of a given civilization solves the problem Ad-Hoc within 7 seconds in 7
lines (or maximum on 1 page) and IQmin is much lower if the solution is found after 7
years of hard joint intellectual labour in 150 pages and after that ,simplified”, as a
result of revealing a mistake in the solution amounting to 100 pages. The Ad-Hoc
solution is given for an open approbation not as the ,,glove of challenge”. The
importance for World Science of the verification of A. Wiles’s hypothesis is analyzed:
- ,Whether the Great Fermat had a solution for FLT with his “method of infinite
descent”?!”. Here, this contribution is rather a ,,scientific arbitration” between global
and cosmological directions in World Science, represented as: — Cosmological Time
Sciences and Cosmological Space Sciences. Sure, the great triad Fermat-
Huygens-Hamilton and the great quartet including I. Prigogine pertain to the first
group, while Newton-Einstein-Minkowski-Gdédel tend to the second group. After the
logic of John von Neumann, there is a third provisional group (Gauss, Poincare,
Dirac, Hawking), supporting the Cosmological Space-Time Sciences paradigm.

The key to the Ad-Hoc solution lies in complicating the paradigm of universal
multidimensional time and FLT. To this end, we make a Continuum Generalization
of the FLT in the form FUT (Fermat’s Universal Theorem) — in the general case, with
independent multidimensional complex functions, formed in independent time spaces
{t:}, {t3}, {t,}, of arbitrarily high differentiability order n=3,4,5,...,N. Then, the
generalized functional equation {F[z(t.)]}"={Fx[x(tx)1}"+{F,[y(t,)]}" has no solution for
any n>n,, if there exists such a ny, for which the equality has no solution, provided
that in the general case all “descent” relevant partial F-differentials are on the single
hypersphere and {F:[z(t:)]}, Fx[x(tx)]}, {Fy[y(ty)]} functions are related with causality
(“minimal phasic”) conditions. In particular, the Ad-Hoc solution of the FLT, which
has remained unreachable for over 350 years to the World Geniuses, can be reached
at a wink within only 3 seconds and may be contained in the blank field, which proved
insufficient to Fermat’'s “method of infinite descent” and another classical method
»reductio ad absurdum”, using L. Euler’s insoluble case for ng=3. As a conclusion,
an innovative fundamental Maximum General Cosmological Nonlinear Problem
(MGCNP) is formulated, which is cardinal for the Earth’, Cosmos’ & Civilizations’
Space-Time Transcendental Evolution, following Galois’-Borel’ Theories.
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NMPUHOCHT HA NMPO®. PALLKO 3AUKOB
3A PASBUTUETO HA TEOPETUYHATA ®U3UKA B BBJITAPUA

MuneH 3amdcumpos, MNetbp MNevuyos

MHcmumym 3a kocmu4ecku uscrniedeaHus - bAH
e-mail: baf_bg@com, site: baf-bg.com

KnroyoBu aymu: TBopYeckn nbT, husmnka, odyveHume.

Pearome. lNMpean 83 rogmHn eguH 6bnrapuH npeHacst atmocdepara Ha cBosiTa
poavHa B 'epmMaHus. B kpbra Ha HeroBute HayyYHW KOHTaKTU ca AnbepT AMHLIANH,
Makc BopH, Oensng Xunbept, Kapn 3uren, Makc NnanHk. Ko BCbLWHOCT € npod.
Pawko 3arnkoB? ®Pu3MKbLT, KOUTO € cnywan nekuum Ha AnHwawnH B bepnuH, 6un e
HEroB aCUCTEHT, NpUATEN 1 e NogabpKarn KOpecnoHOEeHUMS C Hero?
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PLANET FORMATION - PROBLEMS AND FUTURE

Maria Dimitrova

Space Reseach Institute, BAS
e-mail: maria@space.bas.bg

Keywords: planet formation, accretion

Abstract. In this paper we present theories and recent investigations in the field
of planet formation mechanisms. We discuss some topical questions and expectations
about the future understanding of the planet's nature. We pay attention to the
importance of all physical parameters and mechanisms for the computational results
in planet formation models.

The most interesting issue in our mind is the origin of the initial formation of
more dense kernels in gas clouds as an origin for fragmentation and planetary system
formation.

PLANET FORMATION IN BINARY SYSTEMS.

Maria Dimitrova

Space Research Institute, BAS
e-mail: maria@space.bas.bg

Keywords: planet formation, accretion, bynary systems

Abstract. In this paper we discuss actual questions in the field of planet
formation mechanisms. We examine tidal forces in binary systems as one of the
probable mechanism triggering fragmentation. We show the results from non self-
gravity numerical simulations as a precondition for triggering gas fragmentation. This
work is just a first step in the construction of a numerical model of planet formation
around a star from gaseous disk as a result of the tidal interaction between gas and a
second star.
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AN APPRAISAL OF USING SOME ABLE OBSERVATIONAL
METHODS FOR STUDYING BINARY STAR SYSTEMS
WITH ACCRETION DISC.

Daniela Boneva

Space Research Institute, BAS
e-mail: danvasan@space.bas.bg

Abstract. It is clear from observations that most stars live with a companion,
the greater part of them being known as binary pulsars, Low-mass X-ray binary,
cataclysmic variables, symbiotic stars and others. One of the phenomena, running in
binaries, is accretion mass flow or accretion disc. In this paper, we pay attention and
make an appraisal of the methods of distinctive observational techniques, which may
help us understand the essence of accretion flow structure and prove the presence of
formations locally in the disc. Then we may compare this evidence with our theoretical
statements. Here, we express our view on the results of UV observatory or
spectroscopy devices, X-ray telescopes, Doppler tomography and satellite data.
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GALACTIC AND LOW-ENERGY ANOMALOUS COSMIC RAY
TRANSPORT IN THE HELIOSPHERE: A BRIEF REVIEW

Maria Buchvarova', Petar Velinov?

1Space Research Institute, BAS,
marusjab@space.bas.bg
2 Solar-Terrestrial Influences Laboratory, BAS,
pvelinov@bas.bg

Keywords: heliosphere, cosmic ray transport, galactic and anomalous
cosmic rays

Abstract. The modulation of galactic cosmic rays in the heliosphere is dominated
by four major mechanisms: convection, diffusion, drifts and adiabatic energy losses.
The four mechanisms are well understood individually, but in combination, the
complexity increases significantly. As galactic and anomalous cosmic rays are
propagated into the quiet heliosphere, their intensity is decreased due in part to their
energy change as they drift and diffuse into the heliosphere. Particle transport during
high solar activity is much less understood. Various transient events form outward
moving barriers that cause depressions in the level of cosmic rays (Burlaga et al.,
1985; McDonald, 1998).
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OTBbA KOH®PJIUKTA ‘TEOPUA- HABJTIOOEHUE’

DesiH NoueB

UKW - BAH,
dejan@space.bas.bg; men. (02)9793435

KnouyoBu Aymu: eBpUCTUKA, MepapXUyHU NOMKOCU, peHOpManu3auus,

Pe3rome. /I3MeHUMBMAT XO4 Ha CbBpeMeHHUTE npenctaBu 3a BceneHnata e
CpaBHEH C naBMHOMNOAOOHOTO MoOpaguM HAHOTEXHOMOIMUTE  YCIOXHSIBAHE Ha
XOMEeOCTaTMYHOTO npocTpaHcTBo. O6cbxaaT ce nogobuaTa M AoNbhBaHETO Ha
CTPYKTYypuUTE Ha ABaTa nogxofa. 3a uabsarsaHe Ha €BPUCTUYHM Bnokupawm moaose
ce npegnara antepHatTMBa Ha JNUMHENHO-OMHapHMS MoAen, kKoATo € -
camoBb3MNpousBexpalia ce  CTPpyKTypa, OCHOBaHa Ha  pegyumpaHum  [o
NHOPMaLMOHEH MUHUMYM NPUHLMNXU. CNOMEHATN ca HENHU Bb3MOXXHU NPUIOXKEHNS.
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B3AUMOOENUCTBUE ANEKTPOMAIHUTHbLIX BOJTH
C HEOOAHOPOAHOU KUPAITIbHOU NMJIA3MOU

I. rax !, Hukonai Epoxun 2

"Poccutickuti yHUsepcumem 0pyx6bi Hapooos,
ZMHcmumym Kocmuyeckux uccrnedosaHuti PAH, Mocksa, Poccusi
nerokhin@mx.iki.rssi.ru

THE ELECTROMAGNETIC WAVE INTERACTION
WITH CHIRAL INHOMOGENEOUS PLASMA

G. Gakh ', Nikolai Erokhin 2

"Russian University of People Friendship,
2Space Research Institute, RAS, Moscow, Russia, nerokhin@mx.iKi.rssi.ru

Keywords: chiral plasma, inhomogeneity, electromagnetic waves.

Abstract. Using the linear theory, the interaction of electromagnetic waves with
inhomogeneous chiral plasma is studied and the effect of plasma resonance is taken
into account. Due to medium chirality, new type of electromagnetic waves appears —
the fast hybrid mode and the slow one. The mutual disposition of reflections layers,
plasma resonance one and the mode conversion region in the dependence on the
incidence angle of electromagnetic wave onto the plasma and the chirality coefficient
is considered. For weak inhomogeneity, the relations between wave fields are
obtained along the path of hybrid modes propagation. The singular behaviour of wave
fields in the resonance layer is studied. Estimates of chirality influence on wave
absorption in plasma resonance layer are given.
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REGIONAL CENTRES FOR SPACE SCIENCE AND TECHNOLOGY
EDUCATION AFFILIATED WITH THE UNITED NATIONS

Rustam Rustamov

Caspian Business Centre, 40, J. Jabbarly street, Baku, Az 1065, Azerbaijan,
e-mail: r_rustamov@hotmail.com

Keywords: education, space technology, remote sensing

Abstract. Centre for Space Science and Technology Education in Asia and the
Pacific region (CSSTEAP), African Centre for Space Science and Technology — in
French language (CRASTE - LF), African Regional Centre for Space Science and
Technology Education — in English language (ARCESSTEE), Centre for Space
Science and Technology Education in Latin America and the Caribbean
(CRECTEALC).

The Centres offer Post Graduate Level Courses in the fields of:

(a) Remote Sensing and Geographic Information System;
(b) Satellite Communications;

(c) Satellite Meteorology and Global Climate;

(d) Space and Atmospheric Sciences.

The collapse of the former Soviet Union eliminated the possibility to have
appropriate education in the field of space science and technology. For further
improvement and enhancement of the capacity in this field in the countries of the
former USSR and Eastern Europe, establishment of educational centre (Russian,
Turkish and English languages) become very important.
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STATUS AND CALIBRATION RESULTS OF LIULIN-5 CHARGED
PARTICLE TELESCOPE DESIGNED FOR RADIATION
MEASUREMENTS IN A HUMAN PHANTOM ONBOARD THE ISS

Jordanka Semkova', Greta Todorova', Rositza Koleva', Nicolay Kanchev',
Vladislav Petrovz, Vyacheslav Shurshakovz, Eugenia Yarmanovaz,
Victor Benghin?

"Solar-Terrestrial Influences Laboratory, Bulgarian Academy of Sciences,
Acad. G. Bonchev St., Block 3, 1113, Sofia, Bulgatria,
2State Scientific Center of Russian Federation, Institute of Biomedical Problems,
Russian Academy of Sciences, 76a, Khoroshevskoye sh., 123007, Moscow, Russia
jepero@stil.acad.bg / Phone: +359-2-9793957

Keywords: radiation risk; long-term space flight; space radiation dose
measurement, human phantom; dosimetric telescope.

Abstract. The current status of particle telescope Liulin-5 developed for
investigation of the radiation environment dynamics within the Russian spherical
tissue-equivalent phantom on the ISS is described. The Liulin-5 experiment will be a
part of the international project MATROSHKA-R on the ISS. The aim of the Liulin-5
experiment is long-term investigation of the depth-dose distribution in the spherical
tissue-equivalent phantom, mounted in the Russian Segment of the ISS. Energy
deposition spectra, LET spectra, flux and absorbed dose rates for protons and the
biologically-relevant heavy ion components of cosmic radiation will be measured
simultaneously with near real-time resolution at different depths of the phantom’s
radial channel. Dose-equivalent rates at these depths will be calculated from the
absorbed dose rates multiplied by Q (LET). The doses in intermediate points will be
determined by interpolation. In 2005, acceptance tests of the engineering and flight
models were carried out. The qualification tests of the flight model are expected by
June 2006. The preliminary calibration results of Liulin-5 exposure to heavy ions are
presented, obtained under the ICHIBAN project for intercomparison of the response of
space radiation dosimeters and spectrometers to heavy ion beams at the HIMAC -
NIRS, Japan. Liulin-5 is scheduled to be flown on the ISS in 2006.
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ANTENNAS AND ANTENNA ARRAYS WITH FRACTALLIKE
STRUCTURE - A SPECIAL FEATURE AND POSSIBLE APPLICATION

Stylian Lukov

Space Research Institute, BAS

Keywords: antennas, antenna arrays, fractals, fractal structures

Abstract. The general principles for construction of a new type of antenna
systems — the antennas and antenna arrays with fractallike structure are examined in
the report. The first antennas of this type were suggest quite lately with the progress of
fractal studies in mathematics. Fractal antennas and arrays gained essential priority
over conventional antennas. This raised the interest for their application in
correspondence areas —communications, navigations, radar systems and others. The
report considers the possibility for practical implementation of fractal antennas.
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SATELLITE CONTROL MODULE

Ani Boneva, Dichko Bachvarov, Roman Zachariev,
Rumyana Krasteva, Roumen Nedkov, Veselin Georchev

CLMI - BAS,
Sofia, Acad. G. Bontchev St., Bl.1, e-mail: dichko@clmi.bas.bg

Keywords: Satellite, RISC-processor, safe-controller, data processing.

Abstract. The article presents one hardware and software solution of a space
satellite control system, based on the use of microcontrollers, ATmega2560. The
system architecture is a multiprocessor modular structure using the safe-technology
principles. The system application software has the ability for on-line reloading from
ground communication station by a telemetry channel. This feature allows applications
changing during satellite devices operation.

The control system supports all on-board units, the synchronization between
them and the interface to the satellite communication unit.

One of the sophisticated tasks of the system software is the maintenance of an
on-board short-format camera and making pictures of the selected regions from the
ground. Another task is image preprocessing, formatting and sending frames with high
transfer velocity to the communication unit. A special protocol is designed providing for
remote monitoring and control of the satellite (from a ground communication station),
with abilities for editing and changing the time-sequence of the operations.

The use of safe-technology makes the satellite control system robust and
reliable.
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CALIBRATION OF A SPECTROPHOTOMETER
HAVING THE CHARACTERISTICS OF A MONOCHROMATOR

Stiliyan Stoyanov

Space Research Institute, BAS, 6, Moskovska St., 1000 Sofia

Keywords: specter, monochromator, spectrophotometer

Abstract. The need to obtain greatest accuracy and information amount for the
upper theoretical calculations arouses the need to design a spectrophotometric device
operating in the ultraviolet range of the optic specter and the visible area and featuring
high wavelength resolution. For a more expressive representation of the matter, a
model experiment has been made. For a given monochromator, its apparatus function
and specter-related features described fully by the given equations are given. The
monochromator features equal size of its input and output shafts, and equal scanning
and linear scale of wavelengths.
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W3CNEABAHE HA BIIUAHMETO HA MUKPOTPOLIECOPHU
NEPUPEPHU YCTPOUCTBA BBbPXY EJIEKTPOMATHUTHOTO
N3N b4YBAHE HA KOCMUYECKU NPUBOP

PywmeH LLkeBoB, NaBnuH NpamaTtukos

UHcmumym 3a kocmu4yecku uscniedsaHusi — BAH, Cogpusi 1000, yn. "Mockoscka” Ne 6

KnrouoBu aymun: KocMuyeckun npubéopm, enekTpoMarHuTHa CbBMeCTUMOCT,
pPaaMoOYeCTOTHU CMYLLEHUA

STUDY OF THE IMPACT OF MICROPROCESSOR PERIPHERAL
UNITS ON THE ELECTROMAGNETIC EMISSION OF A SPACE
DEVICE

Rumen Shkevov, Pavlin Gramatikov

Space Research Institute, BAS, 6, Moskovska St. 1000 Sofia

Keywords: space devices, electromagnetic compatibility (EMC), radio-
frequency interference (RFI)

Abstract. The impact of microprocessor interfaces on the full electromagnetic
compatibility (EMC) of a ground version of a space device is studied. The radio-
frequency interference (RFI) amplitude is measured on the open wiring modules,
powered by a secondary power-supply unit. The lead study is conducted under
precise compliance with the specifications and space devices’ standards documents
for EMC measurements. The measured (RFI) values of the microprocessor board
without interfaces are used as a base for conclusions. The block diagram of the device
and charts of the obtained results are shown.
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UEPAPXUA HA 3ALAYATA 3A YNPABJEHUE
HA BJTA U TPYINA OT BJ1A

MnameH NetpoB’, LiBetaHn CtosHoB', EkaTepuHa MopaaHoBa-flykoBa',
Boityo Boitues?

"TexHuwecku yHusepcumem — Cogbusi, 6yn. “KnumeHm Oxpudcku’8
2MHemumym 3a kocmuyecku uscnedsaHus —5AH, Cogpusi 1000, yn. “Mockoscka” Ne 6

KnioyoBu Aaymu: 6Ge3nunoTHM neTaTenlHM anapaTtv, cCucTeMu 3a
ynpaBrneHue.

Pe3slome. 3agaunte 3a aBTOMaTUYHO ynpaeneHue Ha BJIA n rpyna ot BJ1A
mMoraT ga 6baaT pasnpefeneHuuM B HAKOMKO WepapxudHu HuBa. B pabotata ca
dopMynupaHn 1M aHanuaupaHu  OCHOBHUTE npobnemu, Bb3HUKBALWM  NpU
peanusaumnaTa Ha BCAKO HMBO W noaxoauTe 3a pewaBaHeTo MM. [peactaseHu ca
pe3ynTtaTu, MNOSlydYeHn OT aBTOpUTE MpU pellaBaHe Ha HAKOM OT npobnemwuTe,
cBbp3aHu ¢ ynpasneHneTo Ha BJ1A un rpyna ot BJIA npu u3nbnHeHWe Ha pasnuyHu
NoneTHW 3agayu.

UNMANNED AIR VEHICLE CONTROL TASK HIERARCHY

Plamen Petrov', Tsvetan Stoyanov’, Ekaterina Yordanova-Dukova',
Boytcho Boytchev?

"Technical University of Sofia, Department of Aeronautics
2Space Research Institute — BAS, 6, Moskovska Str., 1000 Sofia

Key words: unmanned air vehicle, automatic control

Abstract. The Unmanned Air Vehicle (UAV) and the group of UAVs overall
mission task is partitioned into a hierarchy of several automatic control tasks. The
main problems on each hierarchy level are considered. UAV control tasks studied by
the authors and the obtained results are presented.
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NMPUNOXEHUE HA ON®PAKUUOHHUA YIITPA3SBYKOB METO[
NP CTOMAHEHU ENEMEHTU U KOHCTPYKUUU
OT JIETATENHU ANAPATU C AEBEJIUHA OO 12 MM

PapoctuH Kacbpos

JTYKOWUIT HEQ@TOXUM BYPIAC, Bypaac 8000, yn. “Liap AceH” Ne 6,
e—mail: kasarov@gmail.com

KnioyoBu pgymu: yntpasByk, Audpakuusa, ocesaten, puarpaMa Ha
Haco4yeHoCT

[o HacTtoswma momeHT 3a ©Oes3paspyllaBally MHCNEKUUM Ha efieMeHTU u
3aBapeHn CbeaMHEHUs NpU neTaTtenHuTe anapaTtyv ce M3MNon3eBaT pasfMyHu MeToau
KaTo BM3yarieH, BUXPOBO-TOKOB, paguorpadunyeH, MarHTHO-NpaxoB, KanunspeH u He
Ha NocneaHo MSICTO — ynTpa3ByKoB. [pUNoXXeHn camocTOATENHO NN B KOMBUHaUKS,
Te yOoBneTBopsiBAT MWHUMASHUTE WHCMEKUMOHHW W3UCKBAHW, HO C MW3BECTHa
cybekTnBHOCT. 3a 0cOBEHO HATOBapeHU MeTanHu AeTannun, KOHCTPYKUMA 1 3aBapeHn
CbeANHEeHUs Npu netaTtenHuTe anapatM Moxe Aa 6bae M3nonssaH U ynTpasByKOBUSA
andpakumoHeH metoa Ha netawoTo Bpeme (TOFD) B HeaBTOMaTM3MpaH BapuaHT.
ToBa € MeToa 4Ype3 KOUTO C rofisma TOYHOCT MoraTt ga ce onpegenaTt pasmepute Ha
BEPTUKANHO OPUEHTUMPAHN NNOCKOCTHU AedeKTn B T.4. NyKHaTUHWU. JluncaTta Ha onur,
nuTepaTypa u goctatbyHO Aobpe 0b6ACHEH TeopeTUYeH Moaen ca 4acT OT NPUYNHNTE
3a cnaboTo My npunoxeHue npu 6e3paspyLUNTENHNA KOHTPOS U MHCMEKUUN N306LL0.

Mpyema ce yCnoBHO, Y€ rpaHUUUTE Ha NPUOXEeHMe Ha To3M MeToq ca B
pamkute oT 12mm pgo 300mm. Tbn kaTo B aBMaUMOHHATaA U aepokoCMUuYecka
NHOYCTPUS Ce M3MNOoN3BaT MeTasNiHM KOHCTPYKUMW U AeTannnm C OTHOCUTENHO Mariku
nebenunHn, uenta Ha goknaga e ga nokaxe Bb3MOXHOCTUTE 3a npunoxeHue Ha TOFD
mMeToda npu aebenuHn Ha wuacnegBaHuTe obektn nog 12mm. Tyk ce wuacnegsa
3aBUMCUMOCTTa Mexay AuarpaMata Ha HaCOYeHOCT Ha M3NbyBaTeNHUA enemMeHT n
nebennHata Ha KOHKpeTHMs  obekT. [lpeactaBeHn ca OMUTHW pesynTtatn oT
npunaraHe Ha MeToda BbpXy MeTanHa nnactuHa ¢ gebennHa 10mm ¢ nmutaumsa Ha
BEPUKaNHO OPUEHTMPaHN AedekTn ¢ pasnuyHa gbnboymHa. HanpaBeHn ca m3Boau
OTHOCHO NPUITOXXEHNETO HaA MeToaa npu aebenvHn oo 12mm.
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MEHTANHK moAaeEnn " UH®OPMAUMUOHEH, 3HAHUEH U
CMUCIIOB PROCESSING HA HOBEKA KATO YMNPABJIABALLA
CUCTEMA B YCJIOBUATA HA MUKPOIPABUTALIUA

Bunsawm lNonos., MNetbp Neyos, UBan Alumuntpos,
305 Xyb6eHoBa, AHTOHUO AHAaoHOB*, KOHCcTaHTUH MeToaues,
MwuneH 3amcupos, Nanmupa NaHoBa

MHcmumym 3a kocmu4ecku uscnedsaHusi — bAH, Cogpus 1000, yn “Mockoecka” Ne 6
*BTY “T. Kabnewkosg”, Cogpusi 1574, yn. “I. Muneeg” 158

KnoyoBu AyMU: MeHTalnHn Mmoaeru, 4YoBek, ynpaBsreHue, 3HaHue

Pestome. dyHaameHTanHa ocobeHoCcT Ha YoBeka kaTo ynpaensiBawa cuctema
€ HanMyMeTo Ha MUCIOBEH MHTepdenc, Ypes KoOMTO YoBEKLT M3BBPLLUBA CEH30PHMU,
KOTHUTMBHU N MOTOPHU OENHOCTU. TO3n WHTepdenc, HapeyeH MeHTaneH mogen,
abcTpakTHO Moxe ga 6bae onpedeneH Kato fiormdecka, BpemMeBa U anropuTMUYHa
CTPYKTypa, CbXpaHsiBalla Mogenute Ha OOeKkTM Ha ynpaBneHue, anroputMu Ha
ynpaBneHue, BrNsSHNE Ha BBbHLUHW Bb3AENCTBUS U C Bb3MOXHOCT 3a reHepupaHe Ha
HOBM 3HaHuA. [NpegnoxeHa e dopmanusaums 3a OueHKa OEWNHOCTTa Ha YOBeKa-
onepartop Npu HOpMarsHu, aBapunHK, ekcTpemanHm n 6opaoBu cuTyauun.

MAN AS A CONTROL SYSTEM IN MICROGRAVITATION
CIRCUMSTANCES - MENTAL MODELS AND INFORMATION,
KNOWLEDGE AND MEANING PROCESSING

William Popov, Peter Getsov, Ivan Dimitrov, Zoya Hubenova,
Konstantin Metodiev, Antonio Andonov*, Milen Zamfirov, Palmira Panova

Space Research Institute, BAS, Sofia 1000, 6, Moskovska St.
e-mail: wpopov@abv.bg
*Todor Kableshkov University of Transport, Sofia1574, 158, G. Milev Str.

Keywords: mental models, man, control system, knowledge

Abstract. A fundamental peculiarity of Man as a control system is the
availability of an intellectual interface by means of which. Man accomplishes sensor,
cognitive and motor activities. This interface — called a mental model — can be defined
as a logical-temporary-algorithmic structure, which memorizes models of the control
object, control algorithm and takes into account the external factors’ influence to
generate new knowledge. A formalization of the human-operator’s activity estimation
has been proposed under normal, emergency, extreme, and on-board circumstances.
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NONETHU YCNOBUA 3A CAMOJIETHATA TrPABUMETPUA

Manmupa NaHoBa

WHcmumym 3a kocmu4yecku u3scrnedsaHusi — BAH
Coqgbus 1000, yn. Mockoecka 6, e-mail: ppanova@space.bas.bg

FLIGHT CONDITIONS FOR AIRBORNE GRAVIMETRY

Palmira Panova

Aerospace Control systems, Space Research Institute, BAS
Bulgaria, Sofia 1000, 6, Moskovska St. P.O.Box 799, e-mail: ppanova@space.bas.bg
Tel..+359 2 9883503, Fax.:+359 2 9813347

Abstract. The ideal flight conditions for airborne gravimetry are provided when
the survey aircraft travels at constant velocity and attitude. However, in practice, flight
conditions are approximated due to such effects as vibration, turbulence, wind and

speed changes in. This can induce errors in inertial and gravity accelerations
measurements in motion.
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FrEOOUHAMUKA HA BBIITAPUA

XepHanu Cnupupgoxos', Bnagumup Makapos?

"MHcmumym 3a kocmuyecku uzcnedsanusi - BAH, kspiridonov@space.bas.bg
2 luemumym no 2eoekonoausi — PAH, makarov@geoenv.ru

GEODYNAMICS OF BULGARIA

Hernani Spiridonov', Vladimir Makarov?

"SRI, BAS, kspiridonov@space.bas.bg
2Institute of Environmental Geoscience-RAS

Pe3tome. eogMHamukaTa € OTHOCUTESNTHO HOB pasfenli Ha reonoruaTta. Ton
Bb3HUKHa npe3 60-Te roaMHM Ha MWHanNMa BeK M e THACHO CBbp3aH C nossata u
pasBMTMETO Ha HoBaTa rnobanHa TekToHuka. B cBoeTo passutue reonorvsaTa U B
YacTHOCT W reomopdoornoruaTa ca 6unn onucatenHun u  OBACHUTENHW HayKW.
CobllecTByBaWMTE MU nocrnegoBaTeriHO Cb3JaBaHUTe MNpe3 OTAeNnHu eTtanu oT
TAXHOTO pa3BUTUE YacTHM TeopuM He Cb3fafdoxa eauHeH Bbarnen wnu obuwa
reosioXka KoHUenuusa 3a reHesuca n esositoumndatTa Ha 3emsaTa. [[eonoxkuTe SBneHns u
CbObMTMA NpoTMYaT 3a MUMMOHU FOOVHU W Aaney He MoraTt [a ce Bb3npoussenaT npu
pasnuyHM nabopaTtopHU ekcnepumMeHTn n HabnogeHns. Benykn seneHnsa n cboutus,
CBbp3aHN C reHesuca, eBonwUMATa U Bb3pacTTa Ha 3emATa umat dusndecka
CbLUHOCT M W3NON3Bankn yHOAMEHTanHUTE 3akOHW Ha u3nkata Moxe pda ce
Ccb3gage HenpoTMBOPEYMB MOLEN Ha Ta3u eBOMUNA KaTo UANOCT UMK Ha OTAerHU
HEWNHW CErMEeHTU U NoKanuTeTu.

Ha GasaTta Ha pasnunyHu nuTepaTypHU WM3TOYHULM OCHOBHWUTE MPUHLMNN Ha
reogMHaMmukaTa ce 3aknioyaBaT B criegHoTo: 3emsata € (PU3NYHO TASO, KOeTo ce
pasBMBa B CbOTBETCTBME C OCHOBHM (PU3NYHM 3aKOHU; 3emsaTa U HEenHuTe O6BMBKM
(kopa, MaHTUa 1 S4p0) NpeacTtaBngaBaT eauHHa reognHamuyHa cuctema; OCHOBHUTE
M3TOYHULM Ha eHeprus N PakTUY4eCKn HemHaTa TEeKTOHCKa aKTMBHOCT ce Hamwupar
BbTpe B 3emaATa; eognHammnyHata eBonoumna Ha 3emMsTa e 3adbliKUTernHoO fa ce
pasrnexga CbBMECTHO BbB BPEMETO U NPOCTPaHCTBOTO; CbBMECTHO pasrnexgaHe Ha
XUMUYHUTE U MEeXaHNYHUTE NPOLLECK, KOUTO Ce OCbLLECTBSABAT B HeapaTta Ha 3eMATa;
leognHamuyHata akTMBHOCT Ha 3emATa € HepaBHOMEpHa BbB BpeMeTo W
NPOCTPaHCTBOTO U Ce npejnornara, Ye CbLeCcTByBa NepUogUYHOCT B rMaBHUTE eTanu
OT HENHaTa eBONIOLMA.

B cBeTnuHaTa Ha ropHuUTE MAaeu u NOCTaHOBKM Ce NpaBu ONuUT Aa ce pasrneaa
eonounaTa Ha 3emsaTa Ha bankaHckns nonyocTpoB, kato 4acTt oT M3ToO4HOTO
CpegunsemHomMopure npe3 HEeOTEKTOHCKUA eTamn, HO B HeroBus Mno-umpok obxsaT oT
naneoreHa Ao gHec.
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KOCMUYECKU ACMNEKTU HA TEMNEPATYPHUTE AHOMAINNA
HA NMOBBPXHOCTTA HA YHEPHO MOPE

AHren MaHeB, KyHto NMNana3soB, bosiH beHeB

LlenmpanHa nabopamopus 3a CribH4Y€80-.3eMHU 8b30elicmeusi BAH
Qunuan e Cmapa 3azopa
6000, Cmapa 3azopa, yn.”KHsa3 bopuc” 43 A
e-mail: amanev@abv.bg

KnoyoBu aymu : aHomanum, Temnepartypa, YepHo mope, CnbHue, JlyHa

Abstrac : The reasons for the origin of short-term temperature anomalies on the
Black Sea surface are related basically to the dynamics of atmospheric processes
above and around the water basin. This research investigates the influence of minor
factors like solar activity and the motion of the Moon. This research aims at
establishing a relationship between them and the origin of anomalies on the Black Sea
surface.46 anomalies with duration of up to ten days have been analyzed. We have
found empirical relations and evaluated the degree of influence of the different factors.
A connection between the moon phases and its position in its orbit with the surface
temperature has been registered. Comparing the spread of anomalies and the solar
activity, we have shown that it is less probable for a temperature anomaly to originate
at peak values of the solar activity and non-active Sun. A connection between the
anomalies and geomagnetic activity has not been observed.
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ONPEAENAHE HA CbABbPXXAHUETO HA XENA30
B MUHHU PAWOHU NO AUCTAHLUMNOHHU OAHHU

Oennua BopucoBa, Xpucto Hukonos, Mupocnas [laHoB, PymsiHa KbH4YeBa

LlenmparnHo nabopamopus 3a clibH4Ye80-3eMHU 8b30elicmeusi — bAH
dborisova@stil.bas.bg, hristo@stil.bas.bg;

ASSESSMENT OF IRON CONTENT IN
MINING-IMPACTED AREAS BY REMOTELY SENSED DATA

Denitsa Borisova, Hristo Nikolov, Miroslav Danov, Rumiana Kancheva

Solar—Terrestrial Influences Laboratory, BAS
dborisova@stil.bas.bg, hristo@stil.bas.bg;

Keywords: Landsat images, spectroscopy, spectral decomposition, iron
predicting

Abstract. The monitoring of the environmental impact of open mines and the
improvement around mining areas is very important because of the long-term
contamination of large territories. Methodologies that can observe and model the
amount of mine waste are very suitable for this purpose. Remotely sensed
multispectral data obtained by Landsat TM in combination with ground-based field and
laboratory spectroscopy data were used to assess the ecological impact of iron ore
mining activities in a densely populated region in Bulgaria. Mineral and rock samples
were collected during a field campaign in the study area. Main parameters to be
identified in detail include lithology and vegetation cover. All main lithologies were
recognized by the spectral features of diagnostic minerals. Information for the iron
content in the ore minerals were acquired through chemical analysis. A spectral
decomposition approach was used to determine proportions of rocks and vegetation.
The results of the remotely sensed data analysis (lithological and mineralogical
components, iron content and vegetation cover) were included into a model for
predicting the iron content in sparse vegetated areas. The present study was
supported by NSFB under Contracts NZ-1410/04 and MUNZ-1502/05.
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CbOTBETCTBUE HA PE3YJNITATUTE MNPU ONPEOENAHE HA
PACTUTENNIHN BUONMAPAMETPU YPE3 U3MNOJI3BBAHE HA
CNEKTPAJIHU U BUIOPU3NYHU PETPECUOHHU MOAEJIN

PymsiHa KbH4yeBa, [leHnua bopucosa

LlenmparnHo nabopamopus 3a ClibH4Ye80-3eMHU 8b30elicmeusi — bAH
rumik@abv.bg, dborisova@stil.bas.bg;

OUTPUT CORRESPONDENCE BETWEEN SPECTRAL AND
BIOPHYSICAL REGRESSION MODELS FOR
VEGETATION BIOPARAMETERS RETRIEVAL

Rumiana Kancheva, Denitsa Borisova

Solar-Terrestrial Influences Laboratory, BAS
rumik@abv.bg, dborisova@stil.bas.bg;

Abstract. Obtaining quantitative information about vegetation is among the
priorities of Earth monitoring and remote sensing applications. The information
extraction is based on the analysis of the measured plant spectral signatures. On
canopy level, vegetation spectral behaviour is strongly influenced by plant community
biometrics e.g., canopy coverage, leaf area index, biomass. This dependence is
exploited for estimating vegetation bioparameters from reflectance data. Commonly
used are regression methods relating plant reflectance spectra to biophysical
variables. Empirical equations are established in which spectral features are
predictors of plant canopy parameters. The accuracy of the output estimations is of
prime importance in implementing the derived information for plant state assessment,
growth monitoring, stress detection, etc.

In this paper we present the results of evaluating the outputs correspondence of
agricultural crops spectral models designed for estimation of various plant growth
parameters to biophysical models describing the physiological relationships between
these parameters with consideration of plant ontogenesis. The models using spectral
features are thus tested for their accuracy and examined for their predictive
applicability.

This study was supported by NSFB under Contracts NZ-1410/04 and B-1306/03.
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MULTISPECTRAL DATA CLASSIFICATION
BY NON-LINEAR METHODS

Hristo Nikolov !, Nina Jeliazkova?

" Solar-Terrestrial Influences Laboratory, BAS
hristo@stil.bas.bg
2 IPP, BAS,
nina@acad.bg

Keywords: non-linear methods, classification, texture.

Abstract. The last remote sensing devicets provided the scientific community
with two important improvements — hyperspectral sensors with increased spatial
resolution. This opened new trends in the classification of small areas of land cover
and anthropogenic objects. Alongside with this, more new precise spectral and spatial
challenges are posed to the algorithms for data processing, namely the exponentially
increased volume of data. One promising method to overcome this problem is to focus
the research only on the features which best describe the object of interest. These
features may include not only the ones mentioned above but also textural and
geographical ones. The idea of this research was to establish a framework for
remotely sensed data classification based on non-linear methods developed recently,
such as data mining and kernel based “kd-trees”. The results obtained confirmed
some improvements and simplicity from computational point, which means
robustness, and slight increase of the map accuracy.

This study was partially supported by NSFB under Contracts NZ-1410/04 and
MUNZ-1502/05.
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MORPHOLOGICAL AND OBJECT-ORIENTED METHODS
IN CLASSIFICATION OF MULTISPECTRAL DATA

Georgi Ignatov, Hristo Nikolov, Doyno Petkov, George Georgiev

Solar-Terrestrial Influences Laboratory, BAS
georgignatov@yahoo.de; hristo@stil.bas.bg

Keywords: morphological methods, segmentation, classification

Abstract. One of the preliminary tasks in supervised classification of
multispectral data is the segmentation process. As a result, the geometry of distinct
land cover classes under study is found. In this study, we compared the applicability of
two image processing methods to extract information from satellite images - namely
the object-oriented approach and the mathematical morphological method.

Mathematical morphology is a geometric approach in image processing and
analysis with a strong mathematical favour. Originally, it was developed as a powerful
tool for shape analysis in binary and, later, satellite images.

The applications of the mathematical morphological methods could be
summarized as follows: satellite images segmentation; use of morphological filters for
generation of digital elevation models (DEMSs); satellite images classification.

The second method considered is the multivariate segmentation realized by the
eCognition package. This patented algorithm is used as a reference in the comparison
with the newly developed ones.

Both methods were applied for segmentation of a satellite image of a central
Bulgarian region. The obtained results were compared and the advantages and
disadvantages of the morphological method are discussed. Conclusions about the
applicability of the morphological methods for segmentation of satellite images are
also made.

This study was partially supported by NSFB under Contracts NZ-1410/04 and
MUNZ-1502/05.
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USING AEROPHOTO IMAGES FOR LANDSCAPE MAPPING
IN MOUNTAINOUS AREAS

Alexander Gikov, Kalin Stefanov

Space Research Institute, BAS
gikov@abv.bg; kstefanov@gmx.net

Keywords: orthorectification , landscape mapping, RS

Abstract. Using high resolution images (HRI) provides for detailed mapping of
landscapes and even their morphologic structure. Because of the great price of HRIs
(from IKONOS, Quick Bird etc.), they enjoy only limited application in landscape
studies. Where the objective is to map in detail only a small key area, aerophotos may
prove to be a good alternative. Another advantage of using this resource is the
possibility to buy archive photos from the Military Topographic Survey to monitor
landscapes’ multiannual dynamics.

The paper presents an algorithm for processing of aerophotos for the purposes
of large-scale landscape mapping. The used techniques and experienced difficulties
during the images’ geometric correction and their transformation from central into
orthogonal projection, so-called orthorectification, are described.

N3MNOJNI3BAHE HA AEPOCHUMKU 3A KAPTOTPA®UPAHE
HA NAHAOWA®TUTE B MITAHUHCKU TEPUTOPUN

AnekcaHabp Nukos, Kanuu CtechaHoB

WHcmumym 3a kocmu4yecku uscrnedsaHusi — BAH
gikov@abv.bg; kstefanov@gmx.net

KnouyoBun pymu: optopektucdpukauma, naHpwadTHO KapTorpacdpupaHe,
AUCTaHUMOHHU MeToAMU

Pe3slome. W3non3BaHeTo Ha wu300paxeHWda C BUCOKA NPOCTPAHCTBEHA
pasgenutenHa cnocobHoct (MPC) gaBa Bb3MOXHOCT 3a AeTalriHO KapTorpagupaHe
Ha nNaHawadgTuTe N Jopu TaxHaTa MopdonorMyHa CTpykTypa. llopagm BUCOKUTE LIEHN
Ha wu3obpaxeHunara c¢ Bucoka [NPC (ot IKONOS, Quick Bird n pgp.) TaxHOTO
NpUNOXeHNe 3a NaHgWwWdTHU n3cnenBaHus e orpaHundeHo. Korato uenta e nogpo6bHo
KapTorpadmpaHe camo B HEronsM Kr4oB yyacTbk Aobpa antepHatvMBa ce ABsBat
aepoCHUMKMTE. TAXHO AOMBAHUTENHO NPEeAUMCTBO € Bb3MOXHOCTTA Ja Ce 3aKynaT
apxuBHM cHuMKM ot BTC c uen npocrnegsiBaHe Ha MHOroroguvwlHaTa guMHaMuKa Ha
naHgwadTuTe.

B poknaga e npeacrtaBeH anropuTbM 3a 06paboTka Ha aepOCHUMKN 3a LenuTe
Ha egpomawabHoTo naHawadTHO KapTtorpadupaHe. [1oCOYEeHM ca HaunHUTE WU
TPpygHOCTUTE  MpUM  TEOMETPUYHOTO  KOpUrMpaHe Ha  u3obpaxeHusta U
TpaHcdhopMauusaTa WM OT LUeHTpanHa B OpTOroHanHa npoekuuss — T.Hap.
opTopeKkTudmKaumsi.
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SPATIAL MODEL OF THE MAN-INDUCED TRANSFORMATION
ON THE LAND OF THE TOWN OF NOVI ISKAR '

Eugenia Roumenina’, Rumen Nedkov', Vanya Naydenova', Georgi Kanev?

" Space Research Institute, BAS
roumenina@space.bas.bg, rnedkov@space.bas.bg, vanyanaydenova21@yahoo.com

2St. Kliment Ohridski University of Sofia, Department of Geology and Geography
gkvgpp@yahoo.com

Keywords: man-induced transformation, spatial modelling, remote
sensing, geographic information system

Abstract. The sustainable use of municipal territories, complying with the
economic and social-economic features is one of the priority lines of modern regional
policy. One of the key problems is assessment and control of the territories subject to
intensive anthropogenic activity. The report presents methods for the conductance of
such type of study. Using data obtained from conventional sources, airplane and
satellite images, which were integrated in GIS, a spatial model to assess the dynamics
of the man-induced transformation of the land of the Town of Novi Iskar, Municipality
of Sofia, was developed. Land-use category ranking and man-induced transformation
index distribution maps were elaborated using Goffmann’s methods adapted for
Bulgarian territory by lliev - llieva. Under the influence of the developing dynamic
urbanization process and as a result of the intensive agricultural and industrial-
transport activity, landscape structure experienced essential changes. The calculated
local man-induced transformation index (Ual = 511.81) is close to the index of the
Municipality of Sofia, which is the highest one for the country. Its formation is strongly
affected by the high values of the index from fields and built up lands from residential
and industrial sites. To identify the influence of natural and anthropogenic factors on
relief changes, a digital model of the relief was created. Based on it, the sites were
identified on which ground-based GPS monitoring will be performed to study their
modification rate.

The developed GIS database provides for express retrieval of thematic
information from multi-channel satellite images to monitor the man-induced
transformation of the studied territory. The provision of regular unbiased information is
of material significance for the design of adequate municipal policy and its financial
provision.

L The study is implemented within the framework of scientific-research contract NZ — No.1507/05
concluded between SRI-BAS and Scientific Research Fund at the Ministry of Education and Science
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BEPOATHOCTHO-CTATUCTUYECKWU NOAXO[A 3A ONPEAENAHE
Bb3HUKBAHETO HA MNOXXAPU U PA3NPOCTPAHEHUETO UM HA
BA3ATA HA CbBPEMEHHU CIMTbTHUKOBU AHHU

AnbeHa NaBnoBa

WHcmumym 3a kocmu4yecku uscnedsaHusi —bAH
avl_paviova@abv.bg

PROBABILITY-STATISTICAL APPROACH
FOR DEFINITION OF FIRE OCCURRENCE AND ITS INFLUENCE
BASED ON CONTEMPORARY SATELLITE DATA

Albena Pavlova

Space Research Institute —-BAS
avl_pavlova@abv.bg

Keywords: forest fire, satellite data, MODIS, Landsat, IKONOS

Abstract. During the last decade, the repeated occurrence of fires affecting
various parts of the country has highlighted the need to develop effective monitoring
tools to assess and eventually mitigate these phenomena. The use of satellite imagery
provides a unique vantage point for observing landscape’s seasonal dynamics and
various destructive factors, such as fires. The paper outlines the first part of a series of
research studies to investigate the potential and approaches for using optical remote
sensing with different spatial resolution to assess fire occurrence and define its impact
on vegetation. It analyzes spot thermal anomaly that was detected by MODIS based
on the middle infrared and thermal infrared bands and forest vegetation proximity.
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PHOTOGEOLOGICAL INTERPRETATION
OF SATELLITE IMAGES

Stanislav Stoykov', Kalin Rouskov', Kamen Popov’, Janko Gergikov?

" St. Ivan Rilski University of Mining and Geology, Sofia 1700, Bulgaria
sstoykov@mgu.bg, rouskov@mgu.bg, kpopov@mgu.bg

2 St. Kliment Ohridski University of Sofia, Department of Geology and Geography
Janko@gea.uni-sofia.bg

Keywords: aster, remote sensing, geology

Abstract. Most of the geological information comes from detailed in situ
investigation by geologists. In addition, some of us use airborne and satellite remote
sensing technology to supplement their in situ investigations. The remotely sensed
images are routinely interpreted to identity lithology, structure, drainage-pattern
characteristics, and landforms.

ASTER (The Advanced Spaceborne Thermal Emission and Reflectance
Radiometer) is a research facility instrument. It is a sensor system featuring a unique
combination of wide spectral coverage and high spatial resolution. The ASTER
instrument has three spectral bands in the visible and near-infrared (VNIR), six bands
in the short-wave-infrared (SWIR), and five bands in the thermal infrared (TIR) region,
accordingly. The ASTER also has a back-looking VNIR telescope, thus, stereoscopic
images are acquired at 15-m resolution. The main aim of this article is to illustrate the
ASTER'’s ability to provide information about lithology and geological structures and
comparing the outcoming data to those from the available geological and structural
maps.
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ASSESSMENT OF THE LAND COVER CHANGES
IN THE PLOVDIV REGION FOR THE PERIOD 1990 - 2000
BASED ON CORINE LAND COVER DATA

Rumiana Vatseva', Anton Stoimenov?, Nevena Borisova?

'Institute of Geography, BAS,
rvatzeva@bas.bg;
QSpace Research Institute, BAS;
astoimenov@space.bas.bg

Keywords: CORINE land cover, land cover change, satellite imagery,
change analysis, Plovdiv region

Abstract: The CORINE Land Cover 2000 database represents a compatible
tool applicable to the assessment of short-term development in land cover changes for
the substantial part of Europe. This study is part of the research held in the framework
of the joint project between the Slovak and the Bulgarian Academies of Sciences
“Changes of the rural landscape in Slovakia and Bulgaria in 1990-2000 identified by
application of the CORINE Land Cover data”. The aim of the project is to demonstrate
land cover changes on case studies, to compare essential differences in the
landscape dynamics and to explain regional specific features in development of the
rural landscape as determined by different natural and positional conditions and
traditions of the social and economic development of both countries. The Plovdiv
region is one of the selected administrative units in this study being representative for
the lowland and mountainous landscape in Bulgaria. CORINE Land Cover changes
are transformed into three class groups: artificial surfaces; agricultural areas; forest
and semi-natural areas, wetlands, and water bodies. Quantitative assessment of the
short-term changes identified for these three land cover classes is presented with
special emphasis on changes caused by human activities.
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THINKING EXPERIMENTS IN REMOTE SENSING
OF EARTH AND COSMOS

Zdravko Andonov

Space Research Institute, BAS
zda@abv.bg; zda1952@bas.bg

Keywords: Mathematical Cosmology, Space-Time Gesamtfeld & RS
Gedankenexperiment

Abstract: Thinking experiments (Gedankenexperiment - Einstein’s terminology)
acquire strategic importance in modern Mathematical and Computative Cosmology
Sciences and nanotechnologies as priority ones in planning, programming and predicting of
the results from scientific and technologic experiments. One hundred years after the
Relativity Theory (RT) by Einstein, Poincare and Lorentz, it becomes clear, that the
Strategic Thinking Experiments may equally well create new scientific megatrends and
nanotechnologies.

The “Thinking Einstein-Podolsky-Rosen Experiment” still topical today not only in
revealing the sense of RT and QP’s (Quantum Physics) basic paradigms. Together, with the
thinking experiment of Einstein on the quantum generator, it may serve as an endless
source of new scientific megatrends and nanotechnologies in Cosmology Sciences, and in
particular, in RS of Earth and Space... The thinking experiments about the following RS-
cosmic S-T paradigms are presented:

1. Development of the theory and technologies of multi-dimensional time in the
light of the General problem of Physics and the Grand Unified (World) Theory
(GUT~TOE~CGT - Theory of Everything — Cosmological General Theory), from Micro-
Cosmos to the Macro-scales of the Cosmos with paradigms for RS of Earth and Space.

2. Evolution of the Cosmos and, in particular, of the planets and stars through 6D S-
T RS models on the Innovative Generalized 6D Evolution Equation of Schrodinger-Bohm-
Petkov:

[Div(W)+Rot(W)]? = (m*/h?)[(x°wi + Y2 Wiy + Z°W¢)] - 2mE/h?*.W, where W is
6D Evolution Complex Wave:W,,(x,y,z,t,,t,,t;) = U(x,y,z,t,,t,,t;) +iV(X,y,z,t.t,t;).

3. Reconstructive 6D tomography on the 6D transferences of H. Poincare and the
»three componentum momentum” paradigm of P. Dirac.

4. Synergetic Cosmo-Dynamics paradigms of Prigogine, Kazimir and Popov.

5. Alternative multi-dimensional paradigms for GUT-CGT (Great Universal Theory —
Cosmological General Theory) and Einstein’s universal field “Gesamtfeld” on the multi-
dimensional time and General Non-Linear Thermodynamic Theory of K. Popov.

6. Complex RS research of the Earth using geophysical fields and 6D tomography.

The analysis, interpretation and optimal decision-making are based on the author’'s
own Innovative Multi-Dimensional Non-Linear Differential Equation System
(Chronometric Eukonals) for the Multi-Time - energy, mass and space paradigms —
universal for the future scientific solutions and Earth’, Cosmos’, Nature’ and Civilizations’
Sciences development.
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NMPUNOXEHUE HA EOS MODIS LEVEL 2 NMPOAYKTH
3A U3CJNEOBAHE HA NOBBPXHOCTHUTE TEMIMNEPATYPU
B YHEPHO MEOPE

3natka MuponkoBa', Xpucto CraHyes?

"MHemumym 3a kocmudecku uscrnedeaHus —6AH
Z_pironkova@abv.bg
2 Micmumym no OkeaHonoausi — BAH
stanchev@emona.io-bas.bg

APLICATION OF EOS MODIS LEVEL 2 PRODUCTS
TO STUDY SEA SURFACE TEMPERATURES IN THE BLACK SEA

Zlatka Pironkova', Hristo Stanchev?

"'Space Research Institute, BAS
Z_pironkova@abv.bg
?Institute of Oceanology, BAS
stanchev@emona.io-bas.bg

Keywords: satellite data, MODIS, sea surface temperatures

AbcTpakT. [lpeactaBeHM ca Bb3MOXHOCTUTE 3a M3MOM3BaHE Ha apXMBHU
MODIS npoagyktu. CneuvanHo BHMUMaHuWEe € OTAENIEHO Ha MPUMIOXEHMETO UM 3a
KapTorpaupaHe Ha MNOBbPXHOCTHaTa TemnepaTypa Ha BogaTta. 3a npumep e
N3nonsBaH nepuos B Kpas Ha aBryct u Hadanoto Ha centemspu 2005 r., KOUTO
CbBMnaga C ekcneguums npoBedeHa OT WMHCTUTYTa no okeaHonorna npwu BAH. [lo
BpPEME Ha ekcrneguumsiTa ca HanpaBeHuM U3MepBaHuS Ha TemnepaTtypaTa Ha BogaTta B
39 MOHUTOPUHIOBM TOYKM B BbRrapckms y4acTbk Ha YepHo mope. KBasnCUHXpPOHOCTTa
Ha KOHTAKTHUTE N ANCTAHUMOHHUTE AaHHM AaBa Bb3MOXHOCT Aa Ce HanpaBWu oLeHKa
N aHanu3 Ha nonyyYyeHuTe AaHHW.
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REMOTE SENSING OF EARTH OBJECTS
FROM TERRESTRIAL PHOTO IMAGERY

Kalinka Bakalova', Dimitar Bakalov?

"STIL, BAS, bakalova@stil.acad.bg;
2INRNE, BAS, dbakalov@inrne.bas.bg

Keywords: remote sensing, transmission of light, atmosphere, aerosol,
visible images

Abstract. Ground-based remote sensing of earth objects and atmosphere is an
affordable and inexpensive method for observations that allows for great spatial and
temporal resolution of the obtained data. Conventional terrestrial photography may be
used as a practical remote sensing tool for the estimation of temporal and spatial
variations of surface albedo on glacier and snow-covered mountainous areas [1].
Recently, the possibility of evaluating the optical properties of clouds by visible images
taken at ground level has also been considered. Remote sensing of earth objects
either from the space or from ground-based observations encounters the problem of
accounting for the influence of the atmosphere on the obtained data. Here we present
a technique for including atmospheric corrections in remote sensing of the earth. The
evaluation of the transmittance of the atmosphere is based on the real atmospheric
conditions during the observations. The estimates of the optical parameters of the
atmospheric gases and aerosols are obtained using models that involve particular
data on the horizontal visibility and other meteorological parameters [2]. The proposed
method for atmospheric corrections has been applied to the evaluation of the cloud
optical thickness from ground-based images. The contribution of the atmospheric
constituents is additive, which allows for determining the volume scattering coefficient
due to the current presence of aerosols in the atmosphere. Since the latter quantity is
proportional to the concentration of aerosols or particles of either natural or manmade
origin, the proposed tool is also useful for ecological monitoring.

Acknowledgement: the study is supported by the nfni under contract nz 1414.

[1]].9. Corripio. Snow surface albedo estimation using terrestrial photography. Int. J. Remote
sensing, vol. 25, no. 24, 2004 (5705-5729).

[2] e. Mccartney. “optics of the atmosphere. Scattering by molecules and particles”. 1976.
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MCCINEQAOBAHUA B 30OHE ABPOPAJTHOIO OBAJIA U PE3YINTATDI
NMONYYEHHBIE YO-CMEKTPOMETPOM YOCUINC-NMPOEKT
MHTEPBOIJI

KyHbo Mana3zos', AHren Manes’, AnekcaHabp BoueB’,
MeTbp Meuo?, Mapo MapaupocsaH?, XKusko Xekos?,
AnekcaHabp Ky3MM|-|3, Buktopus MNpoxopeHko®, HataH EcMOHT?,
K. YUnkos*, A. CaH,quOB4

"l lenmpanbHas Jlabopamopusi ConHeuHo-3emHbix Cesizeli - BAH, Boneapusi
kpalazov@stil-sz.org
2Hemumym Kocmudeckux Mccnedosaruii - BAH, Cogbusi, Boneapusi
office@space.bas.bg
3 MHecmumym Kocmuueckux MccriedosaHuli - PAH, Mockea, Poccusi
4MHcmumym ToyHoU MexaHuku u Onmuku, CaHkm Nemepbype, Poccus

KnioueBble croBa: cnekTpomMeTp, aBpopanbHbIA OBar, NOQHOXHAs TO4YKa

AGcTpakT. OgHM U3 OCHOBHBIX Lienen 1 3agad MexayHapogHOro KOCMUYECKoro
npoekta WHTepbon wuccnegoBathb COSMTHEYHO-3EMHbLIX B3aMMOLEWCTBUW B 30HE
ABpopanbHoro osana. Ontuyecknn ekcnepumeHT YOCUIC (YnbTpadumonertoBas
Cuctema ansa Uccneposanusa MNonsipHbix CusiHum), peanusoBaH ¢ UV-cnekTpoMeTpom
YOCUIMC Ha cnyTHuke ABpopanbHbii 3oHA B npoekte MHTepbon npegHasHayeH ansd
N3MEPEHNA LUMPOTHBLIX MPOUNEN WMHTEHCMBHOCTU 3MUCCUA BEPXHEN MONSAPHON
atmocdepbl, MPOXOAALWMX Yepe3 OKPECTHOCTb MOAHOXHOW TOYKM CUIOBOW FNMHUMK
MarHMTHOro Mosns, Ha KOTOPOM B MOMEHT M3MEPEHUN HaxoguTca CrnyTHUK. B YO-
cnektpometpe YOPCUMNC yron nona 3peHns coctaenset 0,3°, a wuvpuHa
cnekTpanbHon nonockl 32 A°. B nepeom kaHane npubopa LEeHTPUPOBaHHbLIN Ha ANUHY
BonHbl 1304 A°, nonagaet Tpunnet (1302-04-06 A°), Bo BTopom aybnet 1356-9 A°, a
B TpeTuin manydyeHuve atomapHoro asota 1493 A°. [uameTp MrHoOBeHHOW obnacTtu
CBEYeHNs, OXBaTbIBAEMOW MPOCTPAHCTBEHHbIM YIIOM MOMS 3PEeHUS C BbICOThbI anores
cnyTHuKa, coctasngetr npumepHo 100 km. T[lokasbiBaem pesyntaTtbl nNpogunu
WHTEHCUBHOCTM KUcNopoaHbix amuccun 1304A° n 1356 A°, n marHutorpama
marHutomeTpa WMAI-3. lNoka3aH BMA Ha CEBEPHYI0 3EMHYIO Monycdepy C BbICOThI
CMyTHMKa U pacrnonoXeHne aBpopasnbHOro osara B MOMEHT U3MepPEeHUI, NOAHOXHAas
TOYKa MarHUTHOMW CWUNOBOW §WHWUKW, €ee pacdeTHble KoopauHaTbl M BbICOTA,
reorpaduyeckas wmpoTa U OONrota, reoMarHMTHoe MEeCTHOE BpeMsi, BbiCOTa TEHW.
PesynTtaTbl KOpenmpoBaHHble C 6OPTOBLIMU N HA3EMHbBIMWU EKCNEPUMEHTAMWN.
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CTPYKTYPA HA TUC NMPOEKT 3A TEOMOP®OJIOXKO
U3CNEAOBAHE HA BYJIKAHOINEHHU CTPYKTYPH
B U3TOYHU POOOINA

Feopru Xenes

WHcmumym 3a kocmu4yecku uscnedsaHusi — bBAH
gjelev@space.bas.bg

GIS PROJECT STRUCTURE FOR GEOMORPHOLOGICAL STUDY
OF VOLCANOGENIC STRUCTURES IN THE EAST RHODOPES

Georgi Jelev

Space Research Institute, BAS
gjelev@space.bas.bg

Pe3rome. [ncTaHUMOHHUTE M300pakeHnsa u reorpadckute UHPOPMALMNOHHMU
cuctemun (TNC) ce Hanarat Bce nNoBeYve B Hay4yHO-TEXHMYeckaTa u coumanHo-butosa
cdepa OT XKMBOTa.

Peovua reonoxkm obektm n (peHOMeHn cTaBaT [OCTbMNHW 3a M3yyYaBaHe,
GnarogapeHve Ha CMbTHUKOBUTE M300paKeHUst 1 HOBUTE Bb3MOXHOCTU 3a TAXHOTO
obpabotka. 'MC TexHonormmte AaBaT LWMPOKM BBL3MOXHOCTW, a KOMMOTbpHaTa
TEXHUKA - BUCOKM CKOPOCTM 3a obpaboTka, aHanusvpaHe U BuyanusaupaHe Ha
HanuMyHaTa reonoxka nHdopmauus.

O6ekT Ha u3cnegBaHe B HacTtosiwarta pabota e CTpbMHMpULLKATA BYNKaHO
TEKTOHCKa MOPMOCTPYKTYpa, a uenta e cb3gaBaHe Ha [C-npoekT 3a nscneasaHe Ha
TO3UM pamnoH.

CbBMeCTSIBAHETO Ha pa3nunyeH 6pon n ¢ pasnuyHa TemaTtuka crnoese B [NC-
NPOEKT AaBa Bb3MOXHOCT 3a MO-MNbJ/IHOTO M LUAMNOCTHO U3cnenBaHe Ha CTPYKTypuTe B
panoH W npeacTaBnsiBa OTBOpPeHa cucTemMa 3a [donblfiBaHe, KopurnpaHe U
aKkTyanuaupaHe.

M3nonsBaHeTo Ha T03M VIC npoekT nos3BonsiBa 4ypes3 cucrtemaTusmpaHarta
MHopMaUma fa ce n3BbpLuBaT HOBU aHanuau, o6paboTkn 1 ga ce nonyvasa HOB TUN
n Bug Hopmaums 3a:

- CbCTaBsiHE Ha MPOCTPAHCTBEHM MOAENN HA reoOMOPdOSIOKKNTE CTPYKTYpU
N YTOYHSABAHE Ha TEXHWUA reHes3nc;

- onpegensiHe N [[OYTOYHsIBAHE Ha rpaHMUMTE U B3aUMOOTHOLLEHUATA
MeXAy reonoXKUTEe KOMMNEKCH;

- pasBuTME U MPOrHO3MpaHe Ha €PO3NOHHU U CBRAYMLLHM NPOLECU N opyrn
reoMopdONOXKN n3cneaBaHus.
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SPACE TECHNOLOGY APPLICATION TO STRENGTHEN
DISASTER PREPAREDNESS IN EFFECTIVE EARLY WARNING

Rustam Rustamov', Faik Rzayev', EIman Aleskerov?

1Caspian Business Centre, Baku, Azerbaijan
e-mail: faikrzayev@encotec.az
2Institute of Aerospace Informatics, Baku, Azerbaijan
e-mail: ales _elman@yahoo.com

Keywords: pipeline, geoinformation system.

Abstract. Traversing 1,768 km of often remote and challenging terrain, the
BTC pipeline will be able to transport up to one million barrels of crude oil per day from
a cluster of discoveries in the Caspian Sea, known collectively as the Azeri, Chirag,
deepwater Gunashli (ACG) field.

It makes it necessary to implement the below actions for effective early warning:
environmental Management and Monitoring Plan and other related plans;
social Impact Assessment studies;

route selection;

geological and geotechnical studies;

geohazard studies;

development of seismic design criteria;

environmental studies;

permits and licenses;

geological Information Systems applications;

general risk assessment.
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KOHUENuuAa 3A HAULMOHAINNTHA CUCTEMA 3A MOHUTOPUHI

Metbp NeuoB

WHcmumym 3a kocmu4yecku uscnedsaHusi — bBAH

CONCEPT FOR NATIONAL MONITORING SYSTEM

Petar Getsov

Space Research Institute, BAS
e-mail gecov @space-mail.bas.bg

KnioyoBu gymu: aBapuiiHa cuUTyaumsi, MOHUTOPWHI, OLlEHKA Ha pucka,
CNbTHUKOBA UH(pOpMaLUA, 6€3NUNOTHU CaMOoreTH.

Keywords: emergency situation, monitoring risk assessment, satellite
data, unmanned aircraft vehicles.

Pe3stome. B goknaga ce npegnara KoHUeNuUMs 3a Cb3gaBaHe Ha HauuoHanHa
cucTemMa 3a MOHUTOPMHI BKMOYBalla LEHTbp 3a aepokocMuyecka uHdopMauus,
0e3nnnoTeH aBMaUMOHEH KOMMMEKC W ManbK CObTHUK 3a AUCTAHLMOHHO
HabntoaeHne. O6ocHOBaHa € Heob6XoaMMOCTTa OT Cb34aBaHETO Ha Ta3n cUcTema U
Ha KOHUEeNnTyanHO HMBO ca (pOopMynMpaHM M3UCKBAHUSATA KbM HEWHUTE efleMEeHTW.
HanpaBeHo € npeanoxeHve 3a BKMOYBAHETO Ha cuctemata B [nobanHaTta
eBponencka cuctema 3a MOHUTOPUHT 1 curypHocT (GMES).
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SURFACE SEISMIC DEFORMATIONS IN THE PLOVDIV REGION
(BULGARIA) BY SPACE GEODESY AND SEISMOLOGY DATA

Dimitar Dimitrov’, Thiarry Camelbeek?, Jean-Claud Ruegg?®,
Ivan Georgiev', Emil Botev*

"Central Laboratory of Geodesy (CLG), BAS, Sofia, Bulgaria.
2 Observatoire Royal de Belgique (ORB), Bruxelles, Belgium
3 Institut de Physique du Globe (IPG), Paris, France
4 Geophysical Institute (GFI), BAS, Sofia, Bulgaria

Key words: GPS geodetic data, strong earthquakes, Bulgaria, active
faults.

Abstract. The two major April1928 shocks in the Plovdiv region (Central
Bulgaria) are very well documented by description of the observed 105 km long
surface breaks. The levelling data evaluated the classical seismic vertical changes
with maximum uplift of 0.53 m and maximum subsidence of 1.05 m. Nowadays,
modern GPS data with classical triangulation observations are used to determine the
seismic horizontal deformations in the region. GPS measurements were carried out in
1993 by the Central Laboratory of Geodesy and the Institute du Globe de Paris, using
the well preserved original monuments of the first and second order pillar of the
triangulation network. A second GPS campaign was carried out over the same
network in 2003 in collaboration with the Royal Observatory of Belgium. The results of
the GPS measurements analysis are correlated with seismological data.
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ON THE PREDICTION OF EARTHQUAKES
BASED ON SOME GEOMAGNETIC OBSERVATIONS
IN SOFIA - SKOPJE REGION

Strashimir Mavrodiev', Emil Botev?, Lazo Pekevski®

' Institute for Nuclear Research and Nuclear Energy, BAS,
2 Geophysical Institute, BAS
3 Seismological Observatory of Skopje, Macedonia
mavrodi@inrne.bas.bg, ebotev@geophys.bas.bg

Key words: earthquake prediction, earthquake statistics

Abstract. Statistic evidence that geomagnetic “quakes” are a reliable
earthquake precursor, based on one year Sofia (1 component) and Skopje (3
component) geomagnetic monitoring, are presented. Additionally, a new accurate
earthquake systematics based on parameters such as: magnitude, intensity, depth,
radius (volume) and rigidity, is proposed. Some results of the performed processing of
the catalogues of the stronger Balkan earthquakes are demonstrated.
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SEISMIC RISK MAPPING — STATE OF THE ART
IN THE PECO* COUNTRIES (PART 1 AND PART 2)

Boyko Ranguelov

Geophysical Institute — Acad.G.Boncev St, bl.3, Sofia 1113, BAS

Keywords: earthquakes, risk mapping, PECO countries.

Abstract: The survey presents the results of a questionnaire on seismic risk
mapping distributed among the PECO countries and their experts. This problem is
considered as the common hazard in several PECO countries. The main aim of the
questionnaire is to establish the state of the art of the risk mapping process on
earthquakes. The results obtained after processing of the collected data are
presented. They are illustrated by many tables and other information tools. They
present a very similar picture of the abilities of the different countries to map seismic
risk. The first part considers the seismic hazard data and hazard maps. The second
part considers seismic vulnerability and risk mapping. The problem has several
peculiarities in comparison with some other hazards also displayed in the same
questionnaire:

- the vulnerability of the different structures to earthquakes

- the vulnerability of the population to the effects of earthquakes

- risk mapping as a combination of hazard mapping and vulnerable elements.

Most of the countries are well prepared for these activities (i.e. base maps exist),
but almost no one is using GIS technology for this mapping. The main aim of this
survey is to make conclusions and forward some suggestions to the EC policy makers
for homogenization and legislation to be applied in all PECO countries. Most of the
investigated countries mentioned that they would like to play positive role in such
process.

*PECO is the EC acronym of the new member states and the candidate
countries for the EU.
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SEISMICITY AND MEASUREMENTS OF ELECTROMAGNETIC
FORERUNNERS IN THE KRESNA EARTHQUAKE ZONE

Boytcho Boytchev', Petko Nenovski?, Sonia Dimitrova?,
Konstantina Donkova?, Vladimir Boytchev', Edelvais Spassov®

"Space Research Institute, BAS, Bulgaria, Sofia, 1000, 6, Moskovska St.
e-mail: boytchev@bas.bg
2Geophysical Institute, BAS, Bulgaria, Sofia, 1113, Acad. G. Bonchev St. Bl.3
3 South-Wells University ,Sidney, Australia

Keywords: seismicity, electroteluric measurements, earthquake
precursors

Abstract: The earthquake zone of the Kresna-Krupnik region (Bulgaria) is the
most dangerous one found in the Balkan peninsula. In 1904, two earthquakes of
magnitudes 7.2 and 7.8 occurred within 20-minute interval. The second one was
considered as the strongest that struck in the last 200-300 years the continental part
of Europe. This earthquake zone is the most active in released seismic energy for the
last 15 years, as well. Due to these characteristics, the Kresna-Krupnik earthquake
zone is an object of active investigations, including electromagnetic ULF continuous
measurements of possible forerunners. A specialized measuring system is designed,
installed, and set up that has been working at the Krupnik seismic station for more that
2 years.

The system is aimed toward measurements of geoelectric potentials and ultra-
low-frequency electric and magnetic fields, induced by processes both in the
magnetosphere-ionosphere and the lithosphere. The primary goals of these
measurements are to study and monitor both the natural electromagnetic field
variations and the geoelectric potential anomalous changes associated with seimic
activity.

Data for the local seismic activity provided by NOTSSI, Gphl, are collected. The
seismic information for all registered local earthquakes is processed statistically in
several parameters — spatial distribution, magnitude, depth, and earthquake moments.
The information about electromagnetic field measurements is included in order to look
for possible relationships between the seismic events and the dynamical variations in
the electromagnetic field characteristics — frequency spectrum, amplitude, etc. The
objective is to answer the main question: are there earthquake electromagnetic
forerunners and how we can register them.
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HEOTEKTOHCKWU U3CNEOBAHUA B AONMHOKAMYUMACKOTO
NMOHWXEHUE U IOTOU3TOHHATA HACT
HA MUSUNCKATA MNJTOYA

OpnuvH AumuTpos, NBaH NeHoB

MHecmumym no okeaHonozausi - BAH, NK-152, 9000 BapHa

KnoyoBu aymu: YepHo mope, pasanomu, 3eMmeTpeceHus

Pe3rome. B goknaga ca npeacraBeHM HEOTEKTOHCKM u3cnensaHus, 6asvpaim
ce Ha ceusmocTpaTurpadusaTa. WMacnegBaHuW ca KBaTepHEPHUTE CeAUMEHTU
Hamupally ce B M3TOYHATa YacT Ha npurexawms KOHTUHEeHTaneH CKMoH. [naBHaTta
uen e ornpegensHe Ha akTUBHUTE pasfiOMUM UMaLLWM CbLUECTBEHO 3HayeHue 3a
CEeM3MOTEKTOHCKMSA aHanui. M3nonsBaHuTe MartepuvanM ca Ceu3MOaKyCTU4HUTE
npocunu nonyyeHu rno Bpeme Ha ekcneguuma PP-98. MNpunoxeHa e meTtogukaTa 3a
cemsmocTpaTurpadCckm UM reoTEeKTOHCKM u3cnedBaHus, cb3gageHa B Pyckata
akagemusi Ha HaykuTe.M3non3saHu ca U MeETOANYECKM NOAX0AN pa3paboTeHn B HAKOM
aBTOPUTETHM MHCTUTYTU Hamupawm ce B CALL,.

B pesyntar Ha wu3cnegBaHusiTa ca onpegeneHn MHOXECTBO TEKTOHCKU
HapyLLIeHMs,4acT OT KOUTO Ca CbBPEMEHHO aKTUBHWU. EnnueHTpuTe Ha 3emeTpeceHus,
pernctpypaHn B OnM30CT A0 WM3yyYaBaHaTa akBaTopus U Bb3MOXHATA UM
NPMBBP3AHOCT KbM PasfoMuTe, YMMTO MOBBPXHOCTM OCTUraT 4O MOPCKOTO ALHO €
nokasaTenHo 3a CbBpeMEeHHaTa akTUBHOCT Ha Te3n passfioMu.

lMpeactaBeHO e CcTaHoBUWLLE, Ye onpedeneHute Tyk cybmepuanoHanHu
pasfioMn, Han-BEepOATHO Cca BCMNeacTBME Ha  pasTdarawyM  HanpexeHus B
pasrnexgaHaTta akBaTtopusi W, Ye ropernocodYeHNTEe TEKTOHCKM HapyLUeHUsi, BEPOSTHO
OoTpassaBaT pa3BUTUETO Ha ronsiM pasfnom, Hamupaly, ce Ha no-ronsma Abn6o4vnHa.

*MpeactaBeHnTe U3cneaBaHNA ca YacT OT U3NbiHeHWe Ha npoekT H3-1314 kbm
(HCHN-MOH)
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MOP®OCTPYKTYPHU OCOBEHOCTWU HA NNAHA NMNJIAHUHA

LlaHko LlankoB', Kpacumup CtosiHos', FOnus Kpymosa?

" tO3Y “Heopm Puncku”, brnazoegzpad
[eoepachcku uHemumym — 6AH

MORPHOSTRUCTURAL PECULIARITIES OF PLANA MOUNTAIN

Tzanko Tzankov', Krassimir Stoyanov', Julia Kroumova?®

" Neofit Rilski University, Blagoevgrad
2 Institute of Geography, BAS
e-mail: jkrumova@bas.bg

Pe3tome. [NnaHa nnaHuHa ce siBABa TBbpAe crneunduyHa rno CTpPoeXHUTE cu
0cobeHOoCTM KynornHa KpbroBa MOpdOCTPyKTypa. T9 ce oTnuyaBa C MHOrO LUMPOKO
(Hapg 35 % ot nnowTa Ha 3emedpopmarta) NNocko Teme. TO e NPOocCeYeHo OT pPassinyHO
(B0 NepneHauKynspHO) OPUEHTUPaHM pPeYvyHu OONMHW, KOUTO My npugasat
ckapoobpa3seH cTpoex. Ha mecta TemeHHaTa 3apaBHEHOCT € YCINOXHEeHa OT JIoKasHu
Bb3BULUEHUS, Oenexewm LEeHTPOBE Ha CbBPEMEHO akTUMBHO m3guraHe. Kato usano
NNaHMHCKOTO TEMe BCe ouwe e 3anasuno peavua 6enesn Ha UM3XoOHUSA
cneapaHonnencToUeHckn optonneH. MNnaHMHCKUTe CKINOHOBE Ca CPaBHUTENHO KbCu
yMEPEHO noneraTtn, MCTO Hace4YeHn OT paguanHu, CTPbMHO 3aTbBalM pascean wu
dparMeHTUpaHN KOHLEHTPUYHM TJUCTPUYHM pasnomu. Ha ortaenHu mecta no
NNaHWHCKUTE CKIOHOBE ce Habenssea Havano Ha obocobsiBaHe Ha LIEHTPOBE Ha
CbBPEMEHO aKTMBHO u3guraHe. HKOXXHOTO CKMOHOBO MOOHOXME Ha NnaHMHaTa ce
MapkuMpa OT pasfiMyHO LUMPOK AenyBuanHo-nponysmnaneH wnend no ceBepHaTa
okpamHuHa Ha [lanakapunckata KOTNOBMHA. B ocTaHanuTe cnydan nnaHWHCKOTO
NOOHOXME Ce MapKmpa OT CUCTEMM OT CTPBbMHO 3aTbBalLM pa3nomu no pekute Nckbp,
BeneHa n ponHoTo TeveHne Ha MNanakapus.

CkaponogobHMAT CTPOEX M KbCUTE CKITOHOBE Ha [1naHa nnaHuHa nokasearT, ye
HENHOTO pa3BMTME € B Ha4yanHua cu ctaguin. [pu Hero ckopocTTa Ha pevHaTta eposus
BCE OLLE KOMMEHcMpa KynomnoobpasHOTO m3guraHe M ToBa MNO3BOMsiIBA AbNOOKOTO
Bpsi3BaHe Ha peyvyHuTe JoNnHM B BunHarta yacr.
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NMPUNATAHE HA KOMMIOTBLPHU MOOENN NPU U3BBPLLUBAHETO
HA OLIEHKA HA PUCKA B OBEKTUTE OT XUMUYECKATA
NMPOMULLNIEHOCT

Munyo MbTteukos', LiBeTaH Monos?

"MuHucmepcmeo Ha om6paHama, Aupekyus "Monumuka rno ebopbXeHUsIMma u
mexHukama"
2MuHucmepcmeo Ha 30paseonassaHemo, HayuoHaneH MeduYUHCKU
KOOpOUHAaUUOHEH UEHMBP,
e-mail: tsvinppv@abv.bg

KnoyoBn paymu: nporpameH npoAyKT, OLleHKa Ha puUCKa, aBapuMiHa
cutyaums

IMPLEMENTATION OF COMPUTER MODELLING SOFTWARE
IN RISK ASSESSMENT OF ENTERPRISES IN CHEMICAL INDUSTRY

Milcho Patechkov', Tsvetan Popov?

1Ministry of Defence, Armaments and Equipment Policy Directorate
bMinistry of Health, National Medical Coordination Center
e-mail: tsvinppv@abv.bg

Keywords: software product, risk assessment, emergency situation

Pestome. NMpeactaBeHn ca pasnmyHM NporpamMHn NpoAyKTU 3a U3BbPLUBAHE Ha
OLIEHKa Ha pucka B Criydal Ha uanyckaHe (M3Tu4aHe) Ha onacHU XMMUYHU BellecTBa B
okornHata cpepa. PasrnegaHo e pasBMTUETO Ha pasnMyHUTE CLEHapun Ha NpoTuyaHe
Ha aBapuiiHUTe cuTyaumun. [lpuBedeHn ca pesynTatuTe OT W3YMCHEHMsITa Ha
oTAernHUTe MOAENV 3a pasnpocTpaHeHWe Ha rasoBe M napwu, noXxap Mnu eKcrnosus.
[lebvHnpaHn ca 30HMTE Ha OMACHOCT WM HaHacsiHe Ha MNopaXkeHWs 3a xopaTta WU
okonHaTta cpega. OueHeHM ca npeguMmcTBaTa M HegoCTaTbUMTE Ha KOMMIOTbPHUTE
mogenu. OnpeaeneHo e NpPUNOXEHNETO Ha NporpaMuTe 3a N3BbPLUBAHETO Ha OLeHKa
Ha pucka.
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USE OF GEOGRAPHIC INFORMATION SYSTEMS
FOR THE PURPOSES OF EMERGENCY PLANNING

Mladen Mladenov', Tsvetan Popov?

@Rakovski Defence and Staff College, Defence Advanced Research Institute
®Ministry of Health, National Medical Coordination Center
e-mail: tsvtnppv@abv.bg

Keywords: geographic information systems (GIS), emergency planning,
disasters and accidents

Abstract: The properties of geographic information systems (GIS) are
examined. The application of systems for identification of hazards and risk
assessment is presented. The importance of GIS in defining risk components —
vulnerability and consequences is shown. Examples of the use of geographic
information systems for mitigation, prevention and consequence management in case
of natural disasters and industrial accidents are given. The significance of geographic
information systems for the purposes of emergency planning is explained.
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THE ARENA PROJECT CONTRIBUTION
FOR THE BLACK SEA ENVIRONMENTAL SECURITY

Hristo Slabakov, Atanas Palazov, Nicolai Valchev

Institute of Oceanology, BAS, PO Box 152, 9000 Varna, Bulgaria,
arena@io-bas.bg

Key words: Black Sea, environment, observing system, forecasting

Abstract: The health and well-being of 162 million people are affected by the
environmental degradation in the Black Sea. An adequate prediction of the
environmental variability in the Black Sea is needed to identify, analyze and determine
the tools and solutions for cost-effective environmental management aimed at
sustainable development of the region. Furthermore, the related scientific and
technological developments require a Data-Base Management System to support an
operational forecasting system aware of end-users needs.

Therefore, the ARENA project fosters development of operational
oceanographic services in the Black Sea region. It has initiated a co-operative ocean
programme to improve the communication and other essential facilities for monitoring,
modelling and forecasting of the basin processes.

The present paper aims to disseminate the main achievements of the ARENA
project. In particular, it describes the networking system and established
communication flows as well as the design of the nowcasting system of the Black Sea
circulation and its testing through a pilot experiment. Special attention is also paid to
the current status of observational systems and their capability to serve end-user
needs. Potential beneficiaries of operational meteorological and oceanographic
information are identified and their requirements accessed.
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A NEW PROGRAMME SUPPORTING OPERATIONAL
OCEANOGRAPHIC SERVICES IN THE BLACK SEA REGION

Hristo Slabakov, Atanas Palazov, Nicolai Valchev

Institute of Oceanology, PO Box 152, 9000 Varna, Bulgaria, ascabos@io-bas.bg

Key words: Black Sea, environment, capacity building, VOS programme

Abstract: Communications, data and information exchange are the key
elements of the operational ocean monitoring and forecasting networks, defined in the
Global Ocean Observing System (GOOS). The development of observing and closely
related operational forecasting system in the Black Sea region requires the exchange
of significant data and information volumes. ASCABOS is designed to strengthen the
communication system ensuring flexible and operative infrastructure for data and
information exchange between relevant Black Sea institutions and end users.
ASCABOS aims to increase public awareness and to stimulate and motivate the
utilization of operational oceanographic information in regional management and
decision-making practices. To support and strengthen the exchange between
scientists, governmental managers and other users, ASCABOS plans to combine
experiences and instruments in order to develop a Black Sea information system,
containing all available metadata, validated and efficiently updated through the
Internet. ASCABOS plans to organize a cost-effective VOS pilot programme, applying
modern technologies and developments for data collection, transfer, storage, use and
dissemination. The VOS programme will respond to the GOOS demand for long-term
monitoring of marine ecosystems. The consolidation of long-term observations
requires national and international commitments. ASCABOS will contribute in this
direction, ensuring a sustained GOOS.
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HUMAN POPULATION PRESSURE,
NATURAL AND ECOLOGICAL HAZARDS
ALONG THE BULGARIAN BLACK SEA COAST

Atanas Palazov, Hristo Stanchev

Institute of oceanology, PO Box 152, 9000 Varna, Bulgaria
e-mail: palazov@io-bas.bg

Abstract: The coastal zone, as a boundary between sea and land, is a
dynamical and sensitive area, which comprises the greater variety of natural
ecosystems and resources. This predetermines the attractiveness of the littoral
both for settlement and for accomplishment of various human activities, like
tourism, recreation etc. As elsewhere in the world thus, the rate of population
increase in Bulgarian coastal areas is much greater than in the inland. Population
growth in the littoral has caused rapid urbanization of the coast, development of
infrastructures, transport systems and so on. As a result, the coastal ecosystems
are pressured by population gain, leaving them vulnerable to pollution, habitat
degradation and loss, overfishing, and increased coastal hazards. In the same
time, natural hazards become more dangerous in highly populated coastal areas.
The goal of the study is to evaluate the evolution of human population along the
Bulgarian Black Sea coast as a common indicator for the anthropogenic pressure
on the Black Sea ecosystem. Both natural and ecological hazards are analyzed in
the context of human population pressure along the seacoast which is used as
pressure indicator for Integrated Coastal Management.
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MODERN NATURAL AND ANTHROPOGENIC CHANGES
OF THE PYRAMIDS OF KUTINA ?

Georgi Kanev', Vanya Naydenova?, Roumen Nedkov?, Eugenia Roumenina?

'St. Kliment Ohridski University of Sofia, Department of Geology and Geography
E-mail: gkvgpp@yahoo.com
Bulgarian Academy of Sciences, Space Research Institute, 6, Moskovska St., Sofia
1000, P. O. Box 799, http://www.space.bas.bq
e-mail: vanyanaydenova21@yahoo.com, rnedkov@space.bas.bg
roumenina@space.bas.bg

Keywords: geomorphology, remote sensing, geographic information
systems

Abstract: The pyramids of Kutina, located in the field of the village of Kutina at the
Southern foot of Mala Planina Mountain, which have been inscribed onto the list of natural
sights, are experiencing active change. The conducted study aims to reveal the influence
rate of the natural and anthropogenic factors on the pyramids’ change in the Rachki Dol
and Delino Goumno localities over a 60-year period. Monitoring was performed using
geoinformation technologies. An integrated GIS was created which uses as its information
input ground-based data, airplane and satellite image. Based on the created database
and the generated digital model of the relief, thematic maps, tables, and graphs were
prepared. Digital model of a group of pyramids was created using GPS terrain
measurements. The influence rate of the considered factors on the pyramids’
development was established which are experiencing a process of degradation. In the
Delino Gumno area, the major destructive factors are the natural relief-formation
processes — denudation, through enhanced erosion. In the Rachki Dol area, the leading
degradation factor is the anthropogenic activity related with the extraction of ores and
minerals. As a result of the performed monitoring, three periods of downward
development were identified. The loss of the morphological expressiveness of the
pyramids of Kutina jeopardizes their status of a natural sight and exerts negative social-
economic effect on eco-tourism development in the area.

2 The study is implemented within the framework of scientific-research contract NZ —
No.1507/05 concluded between SRI-BAS and Scientific Research Fund at the Ministry
of Education and Science
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ENVIRONMETRICS IN RISK ASSESSMENT

Pavlina Simeonova' Vasil Lovchinov1, Vasil Simeonov?

'Institute of Solid State Physics, Bulgarian Academy of Sciences
poly-sim@issp.bas.bg lovcinov@issp.bas.bg
2Faculty of Chemistry, St. Kliment Ohridski University of Sofia
vsimeonov@chem.uni-sofia.bg

Keywords: risk assessment, aerosol, multivariate statistics, chemical
mass balance

Abstract: Recently, environmetrics turned to be a very important tool in
assessment of ecological risk and estimation of human life quality. It is based on the
application of multivariate statistical methods like cluster and factor analysis,
apportioning of the pollution sources contribution, trend and time-series analysis, etc.
to classify, model and interpret large data sets from environmental monitoring.

The aim of the present study is to present the results obtained by the use of
various environmetric approaches in the assessment of air quality in several big
Austrian cities like Vienna, Linz, and Graz. The data collection consists of aerosol
samples (PM 2.5 and PM 10) analysed for major, organic and trace constituents from
many sampling sites in the cities mentioned. By the use of cluster analysis, principal
components analysis (factor analysis) and chemical mass balance modeling, an
attempt is made to detect the latent sources of air pollution and to determine their
contribution to the formation of the total particle mass or the total concentration of
each constituent. The advantages and the disadvantages of each environmetric
approach to solve the problem are stressed and discussed. It is convincingly shown
that traditional projection and classification methods like cluster or factor analysis lack
real “resolution” ability in spontaneous source identification but they offer a simple way
to find hidden pollution factors. On the contrary, the chemical mass balance method
allows better apportioning of pollution sources but it requires a preliminary determined
set of source profiles of the really existing pollution emitters, which requires additional
experimental work and, hence, funding.
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AIR QUALITY ASSESSMENT BY MULTIVARIATE STATISTICS

Vasil Simeonov', Stefan Tsakovski', Pavlina Simeonova?

"Faculty of Chemistry, St. Kliment Ohridski University of Sofia,
vsimeonov@chem.uni-sofia.bg
?Institute of Solid State Physics, Bulgarian Academy of Sciences
poly-sim@issp.bas.bg

Keywords: aerosols, environmetrics, apportioning, pollution sources

Abstract: The present communication deals with the application of several
chemometrical methods (cluster and principal components analysis, source
apportioning on absolute principal components scores) to an aerosol data collection
from Arnoldstein, Austria. It is convincingly shown that six latent factors explaining
almost 80 % of the total variance are responsible for the data structure which are
conditionally identified as “fertilizer”, “secondary emission”, “lead smelter”, “traffic”,
“salt” and “soil dust”. Furthermore, the contribution of each identified source to the
formation of the particle total mass and chemical compounds total concentration is
calculated. Thus, a reliable assessment of air quality in the region of observation is
achieved. The apportioning models obtained are checked for adequateness and
validated. It is explained why, for sodium and magnesium, non-adequate models are
obtained. The latent factor contribution models can be further used for risk
assessment and respective decision making. Additionally, it is commented why
chemometrics could be successfully applied as sustainability metrics in various
aspects of interpretation of the state of “sustainable development”
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OLEHKA HA PUCKA OT 3SAMBbPCABAHE HA PEYHHA BOIA
C KINAHUYHA KPbB

Bnagnmup TomoB

PyceHcku yHusepcumem “AHeen KbH4yeg”, kamedpa “Exkonoausi u ona3eaHe Ha
OKosiTHama cpeda”, vtomov@ru.acad.bg

KnouyoBu AyMU: pevyHa Boaa, XMBOTUHCKa KPbB, 3aMbpcAaBaHe

RISK ASSESSMENT OF RIVER WATER CONTAMINATION
WITH BLOOD FROM SLAUGHTER INDUSTRY

Vladimir Tomov

Angel Kanchev University of Ruse, Department of Ecology and Environmental
Protection, vtomov@ru.acad.bg

Keywords: river water, animal blood, contamination

Pe3ome. PaskpmBaHeTO Ha 4acTHM KMaHuMuM B CTpaHaTa pgosege Ao
yBenuyaBaHe Ha MW3TOYHMUUTE Ha 3aMbpcsBaHe Ha MOBLPXHOCTHUTE BOAU C
OoTnagbyHa XUBOTUHCKA KPbB. TS ce U3XBbpns C oTnagbyHUTE BOAN BbB BOLOEMU OT
pasnuyeH Tun. Llenta Ha paboTaTa e ga ce yCTaHOBU BIIMSIHUETO Ha 3aMbpCsiBAaHETO
C KpbB BbpXy OMomHankaTopu BbB Boga oT p.[lyHaB u p. PyceHcku Jlom. 3a uenta ce
npunara MeToabT Ha MoaenupaHeTo. M3BbplwBa ce aHanu3 Ha OCHOBHUTE
nokasatenu Ha BogaTa 06e3 3ambpcsiBaHE M CbC 3aMbpcsBaHe. 3a Tasu LUen
NMbpBOHAYanNHO Cce wu3cneaBaT XapakKTEPUCTUKW, KaTo KOMWYECTBO pPasTBOPEH
Kkncnopod, pH, npo3payHocT, XxumMuyecka NoTpeObHOCT OT KMCNOopo4 M NpoMsiHaTa Ha
CbAbpXXaHMETO Ha 00l a30T Ha YucTa NUTerHa Boaa, U3nonaeawa ce B KNaHU4HOTO
NpOn3BOACTBO, HAa OTNAgbYHUTE BOAW OT KMAaHWYHUTE MPOLIECU M Ha peyHa Boaa.
M3kycTBEHO ce 3ambpcsBaT MNUTEMHM WM PEYHU BOOM, KaTo B TAX ce [Jobas4
onpeaeneHo KonmyecTBo KpbB. OnpeaensaT ce M3BMEHEHUATa B XapakTePUCTUKNTE Ha
3aMbpceHaTa Boga. Ts ce 1M3non3Ba KaTto cpeaa B KOATO ce onpeaenst pucka 3a pmon.
Kato 6uomHgukatopu ce wusnonseaTt 10-15 rpamoBu wapaH4yeta. Onpegens ce
CMBPTHOCTTA UM MNPU pasfnNYHU KOHLEHTPaAUUM Ha KPbB U pasnMyHa ekcrnosuuus B
3aMbpceHaTa peyHa Boga. M3umcnsasa ce pucka u ce gaBa OLEHKa 3a KpUTUYHOCTTA
Ha 3aMbpCABaHETO.
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OW®EPEHLUMANEH N UHTEFPANEH PUCK HA ABAPUAHUTE
EMUCUN B XUMNYECKOTO NPOU3BOACTBO

Bnagnmup TomoB

PyceHcku yHusepcumem “AHeen KbH4ye8” kamedpa “Exkonoausi u ona3eaHe Ha
OKosiTHama cpeda”, vtomov@ru.acad.bg

KnouyoBu AyMU: puck, emmcuu, 3aMmbpcuTesin, XumMNM4HO npon3BoacTBoO

DIFFERENTIAL AND INTEGRAL RISK OF EMERGENCY EMISSIONS
IN CHEMICAL PRODUCTION

Viadimir Tomov

Angel Kunchev University of Ruse, Department of Ecology and Environmental
Protection, vtomov@ru.acad.bg

Keywords: risk, emissions, contaminants, chemical production

Abstract: The paper presents the results from a retrospective research of the
occurrence of emergency emissions in chemical production. The used information
sources are acts and statements about accidents. A system of factor and control
indicators has been adopted, which describes the occurrence of emergency
emissions. Factor indicators are the type of chemical production, the work performed
by the operator of the technological equipment that has released harmful emissions,
data about the victim. Control indicators are the state of matter and the type of the
emitted substance, sources of emission and causes of emission, type of harm and
consequences of emissions. Statistical laws of distribution of emergency emissions
and their numerical characteristics for both types of indicators are established. They
are used to determine differential risks for dangerous events, dangerous actions and
dangerous effects. On the basis of these risks the integral risk is calculated, as well as
differential and integral safety. A comparative analysis is performed and conclusions
are made about the degree of criticality and safety of chemical production with regard
to emergency emissions occurrence.
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MHXXEHEPHO-BUOJIOTMYEH METOA
3A BPEIO0-EKO-UYHAMUSALLUTA

Ovmutbp Mbpnuyes

UHcTnTyT no okeaHonorus - BAH, MK 152, 9000 BapHa

KniouyoBu aymu: 6perosawura, ekosawura, lyHaMmm3awiura

Pestome. Ycunusta Ha ronam 6pon y4EeHW M Hay4YHU KONMEKTUBU Ca HACOYEHU
NpeguMHO KbM NPOrHo3vpaHe BenuynHata Ha noBuLlaBaHETO Ha MOPCKOTO HMBO Npe3
TEeKyLWOoTO crieaBaluTe CToneTus U B No-Marnka cTeneH KbM TbpCeHe Ha MeToan U
CpeAcTBa 3a npefoTBpaTaBaHe Ha OYakBaHWUS OCTbP AedULMT Ha HAHOCK, YCKOpeHa
abpasnd, akTmBM3npaHe Ha cBnaduwiaTa WU Apyru HeraTtMeBHM npouecu B Bperosarta
30Ha.

MeTogbT pasuMTa Ha HOB TUM WMHXEHEPHU CbOPBXEHWUSA, OTroBapsiliM Ha
HeroBmTe U3MCKBaAHUA — Aa NpuTexasaT BMCOKA BbMHO U LlyHamuracsia cnocobHocCT,
a CbLO NnaxoreHepupall (NPeHOoC Ha YepynyecT maTtepuan Kbm bpera oT muauTe,
obpacnun cbopbXeHusTa), Mopdo-n nutoagmHamuyeH(obpasysaHe Ha Tombona BbB
BbJ/IHOBATa CAHKA 3a[ CbOPbBLXEHUATA), XuapoanHaMmmnyeH (gudpakumsata Ha BbIHUTE
B 3anuByeTata Mexay CbCedHUTE CbOpbXeHus W Tombona, LONBbAHUTENHO
noracsiBawia eHeprusita Ha BbMHUTE W UyHaMWUTE), €eKOonorndyeH (Mugute ca
dunTpaTopa Ha MopcKkaTa Boda) U Apyrv NO3UTUBHU €PEKTMN.

MeToabT obeanHsiBa €OHOMOCOYHO Te3n u Apyrn Jobpe nosHatm u gobpe
N3y4eHWn OT pasfMyHUTE MOPCKUM AUCLUMNIIMHU NPOLECU U SBIIEHUS, Nopagn KoeTo ce
SBABA KOMMIIEKCEH, MHTepaucuMninHapeH meTod. Tou npegnara OUCTaHUMOHHA,
ANCKPEeTHa, NpoHWUaema, nnaxoreHepupaiia, ekornorocbobpasHa, WKOHOMWYHA W
pekpeaunoHHoaTpakTMBHa 6perosawmra, KOATO B UyHaMMBapuaHTUTe CU TS
npeaBvxaa pPsA3Ko MOHWXKAaBaHE Ha eHeprnata Ha BbfHUTE LyHaMn U CbOTBETHO
KatacTpodanHute WeTn 1 xxepTeu B Bperosarta 30Ha.
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CN'bHUE & 3EMA ... NIPUPOOA & YOBEK

MUBaH Xpuctos

MHcmumym 3a kocmu4ecku uscnedsaHusi — bAH, 9700 ep. LLymeH, n.k. 118

KniouoBu AyMu: rnobaneH nogxon, YoBeKa B eHepreTM4yHn N matTepuanHum
noneta

Pe3tome. AHanu3 Ha B3aMMHO CBbp3aHUTE M SIBHO 3aBUCUMW MOMEXAY CU:
CnbHue, 3emq, MNpupoga n Yosek, Ype3 NPULOMUTE HaA HE KITacUYeCcKnsa noaxoa.

NcTopuyecknte cBefeHuUss 3a CbCTOSHMETO Ha [lpupogata u 4oBeLwKuTe
pecypcu npeau u cneg Hosata epa, T.e. B €AWH MHOro AbNbrr N0 roAvHN nepuopg ca
npeTbpnenu OTHOCUTENHO Marnku naMeHeHus. sknoveHmne npasm YoBeka, Ha KOroto
ca My 6mnn HeobxoaMMKn XMNaau rooavHu, 3a Aa onosHae un nanonaysa pupogara B
CBO4A Nosnisa, B pesynrtart Ha YMCTBEHOTO cu pa3sutue. Torasa u npegu 2000 r., a u
crneq ToBa OO HavyanoTo Ha MbpBaTa CBETOBHA BOWHA, [Npupogarta ¢ HUWO He ce e
npomMeHuna n e 6una B CTabunHo yCToMYMBO pa3BuTUE B NOS3a Ha YoBeKa.

OTkpuBaHeTO Ha ‘“paspywmtenHata cuna Ha AuHamuTa“ e Havanoto B
N3MEHEHMSATa Ha XxapMoHuaTa nomexay lNpupoaata & Yoeeka. 3a no-manko ot 100 r.,
YoBeka Ha cbBpemneTo Yycns [Ja Hapywu xapmoHudata cpepn [lpupopara,
npuabpXankm ce KbM CTUNa Ha paspyllaaBaHe, peanuanpaH 4Ype3 OBeTe CBETOBHMU
BOMHW. MHOro CKOpO y4YeHuTe paskpuxa v paspylumMtenHaTa cuna Ha atoma U agpoTo.
KakBa nonsa nony4n Yoseka oT ToBa? He ce Haemam fa NpeueHsa nonsvte n BpeauTe
3a pa3BMTMETO Ha YOBELLKOTO 0OLECTBO Ha NnaHeTaTta 3ems.

Bpb3kata [lpupoga & YoBek e paspyweHa. YoBekbT € npoaykr oT
XapMOHWYHOTO pasBuTMe Ha [lpupogata B HaW-LUMPOK CMUCBLA. TA e npoayKT Ha
MUIMOHN TrOAMHU B3aumogenctene wmexagy CnbHueto & 3emsaTta, [oBeno Oo
YHUKANHOTO MpOSABNEeHne Ha MaTepusaTta B XMBUM OpraHM3Mum B JIMUETO Ha
pa3CTUTENHOCTa, XWBOTUHCKMUS CBAT WM YoBeka, KaTO BENMKO MpPOsIBfIEHNE Ha
MaTepusiTa n eHeprmHoTo nomne Ha CnbHUETO.

B cbwmHcKaTa ¢ 4acT ce TbpCAT U aHanuaupaT u3HayanHuTe BPb3kM Ha
Uoseka c [lpupogaTa KakBUTO ca: rpaBuTausaTa, CAbHYEBUA (POTOHEH CMEKTHLP,
0OOHSAHMETO WM cnyxa, YyBCTBOTO 3a CTpax WM Opyrn, HenosHaTu Ha YoBeka, HO
CbLLECTBYBaLLM peaenHo.

ABTOPBT TbbPCU CbMULLIIEHULN Cped YYEHUTE, KOUTO Aa HacoyaT 3HaHuATa U
MOOCTMXKEHNATA CWU B paskpMBaHE CbLUHOCHUTE 3aBUCMMOCTM Ha YoBeka &
MpupogaTta, n Te Aa cTaHaT exedHeBMEe Ha MOBEYETO XOpa, BMECTO Aa XMBEAT C
uniosuaTta, Yye Yoeek we ynpaensea [Npupogata. ToBa € eagHa orpoomMHa 3abnyaa,
HaTpanBaHa B Cb3HAaHMETO Ha YOBELLKMS YM, OOHSKbAE Cb3HaTernHo, gosesia ro o
HEBBb3MXXHOCTTa [a OCb3Hae cebe cu, CMMCba Ha YOBELLKMS XXUBOT N M3xoda OT ToBa
nosfioXXeHue.
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BU3YANTHUAT APXUB OT TYPUCTUHECKU MBbTYBAHUA B
CBbXPAHEHA NMPUPOAHA CPEOA KATO KPUTEPUU 3A
EKOJTIOT'NMYHA KYJITYPA

ATtaHac bnu3sHakoB, CunBus KoueBa

Hoe 6bri2zapcku yHUgsepcumem
1618 Cogpusi, MoHmesudeo 21, 2 k., 606, men: 02/8110606 u 02/8110626
abliznakov@nbu.bg; skoceva@nbu.bg

KnioyoBn Oymu: Bu3yaneH apxuB; €KONOrMYHA KynTypa; CbXpaHeHa
npupoaHa cpeaa

Pesrome. [loknagbT uenu ga npencraBn BU3YanHUAT apXuB OT TYPUCTUYECKM
MbTYBaHUA B CbXpPaHeHa NpMpoaHa cpeaa Kato KpUTepun 3a eKonormdHa Kyntypa.
O0ekT Ha n3cneaBaHe ca:

e 3acHeTuTe 0DEeKTU M KOMMO3MUMM NPU TYPUCTUYECKU NbTYBAHWUS B CbXpaHeHa
OKONMHa cpefja M OT3MBUTE Ha CTPaHWYHW Habnogatenu 3a KOHKpeTHa
KaTeropusi CHUMKW;

e eKonormyHata Kyntypa Ha oTtorpadpa B KOHTEKCTA Ha TYpPUCTUYECKOTO
NbTyBaHe.

MeTtoa Ha paborTa:

e OpraHuMsaMpaHe W MNpoOBeXAaHe Ha TYPUCTMYECKM MbTyBaHUA B CbXpaHeHa
NpUpoAHa cpefa Ha rpynu ¢ pasfimyHa MoTuBauus;

e HabnogeHve Ha NOBEAEHUMETO Ha TypuctuTe, dpakTopuTe U npeanocTaBkuTe,
BNusiewn Bbpxy nsbopa Ha gotorpadckmn obekTu;

e HabrnogeHve Ha NOBeAEHNETO NMPU NOCELLEHNE Ha 3alLUUTEHN TEPUTOPUN;

e pocreasiBaHe Ha MOBedeHMEeTO Ha 3acHemawms (4pe3 npenBapuTeNHO
pa3paboTeHn KpuTepun);

e cbbupaHe, rpynupaHe (No npegBapuTenHo paspaboTeHn Kputepum) n aHanua
Ha npeacTaBeHuTe POTOrpaCcKkM CHUMKN BbB BU3YSIEH apXUB;

PaspaboTBaHe Ha KpuTepuu:

e Kputepuu 3a rpynnpaHe Ha poTorpadpCKMTe CHUMKN;

e KpuTepuu 3a noBeeHMe B CbXpaHeHa OKOMHa cpefa 1 ekonornyHa Kynrtypa.
Ha 6a3aTa Ha ropenocoyYeHuTe Kputepmun e NpeacTaBeH:

e BusyanHusaT apxmB OT TYpPUCTUYECKM NbTYBaHMSA B CbXpaHeHa OKOSHa cpeaa,
KaTo KpUTepun 3a eKornormyHa Kyntypa.
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OTPAXEHUE HA MPUPOOHUTE EKONOrUYHU KATACTPO®U
BbPXY TYPU3MA
(MO MPUMEPA HA LIYHAMW B UHOOHE3WUA OT MECEL, AEKEMBPU
2004 r.)

Panuua Bep6epoBa

Hoe 6bri2zapcku yHUgsepcumem
Coapus, yn. “MorHmesudeo” Ne 21
e-mail: rberberova@nbu.bg

KnoyoBn aymu: npupoaHa eKosiorMyHa Kartactpodpa, UyHamwu,
MexayHapoaeH Typusbm, UHAOHe3us

Pe3tome. Llenta Ha HacToswwma Ooknag € Aa NpeacrtaByu OTPaXeHMeTo Ha
NPUPOLHUTE EKOMOMMYHW KaTacTpon BbPXY pPasBUTUETO Ha MeXOyHapoOHUs
TYpM3bM MO NpumMmepa Ha uyHamu, nopasuno MHaoHesna npes mecel aekemepun 2004
roguHa. WMssacHaBa ce CbLHOCTTA Ha MpUPOAHUTE €EKONOrMYHU KatacTpodu no
nuTepaTypHU OaHHU U KnacudukaumaTa um nNo pasnuyHu NpusHaum u Kputepum, Kato
Ce akueHTupa BbpXy MNPUPOAHOTO fABMeHue uyHamu. PasrnegaHn ca Bb3MOXHUTE
NPUYUHK, NOPOAMNN MNpupoaHaTa eKonorMyHa katactpoda — LyHamu, 3acerHana
nHOoHe3nncknTe octpoBun. Ha 6Gasata Ha craTuctumyeckm pfaHHM 3a 6pos Ha
YyXXAeCTpaHHUTE noceTuTenu, npucturawm B MHOOHE3Ms no BXOOHW MNYHKTOBE 3a
nepuoga 1994 — 2005 r. e U3roTBEH aHanM3 U ca HanpaBeHW U3BOAN OTHOCHO
OTpa)XeHNeTo Ha NpUpPOAHOTO BeacTBMEe BbpPXY CbCTOSHUETO Ha Typuama B pervoHa.
HanpaBeH e onuT 3a NporHo3npaHe Ha npoueca Ha Bb3CTaHOBABAHETO Ha cTpaHaTa U
pasBMTMETO Ha Typuama cnepg nopasunoTo r LyHamu.
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BIOINDICATOR EPIGENETIC CHARACTERISTIC OF
THE ZOOMONITOR WOOD MOUSE (APODEMUS SYLVATICUS)
FOR ENVIRONMENTAL CONTAMINANTS IN AGROECOSYSTEMS

Georgy Markov', lvanka Atanassova?, Ivaylo Raykov?

'Institute of Zoology, BAS
Institute of Zoology, 1, Tsar Osvoboditel Blvd., 1000 Sofia, Bulgaria
University of Shoumen
e-mail: geomar@datacom.bg

Keywords: wood mouse, Apodemus sylvaticus, zoomonitor, non-metrical
characteristics, agroecosystem

Abstract: The frequency distribution of phenotype accomplishment of discrete
alternative craniological traits — markers of the genotype structure of wood mouse
(Apodemus sylvaticus) in populations inhabiting the agroecosystem of North Eastern
Bulgaria was determined.

The obtained characteristics of the epigenetic polymorphism of the studied
craniological morphogenetic markers reveals the possibility for it to be applied as
information parameter in biomonitoring of the agroregion’s environmental state
through the zoomonitor A. sylvaticus in the agroecosystem in Bulgaria.
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OCTATBYHU KOJIMMECTBA TEXKU METAJIIA
B YEPBEHATA JINCULA (VULPES VULPES),
OBUTABALLA ArPOPEIr'MOH

leoprn MapkoB, MuneHa N'ocnoguHoBa

WHcmumym no 3oonoz2usi — BAH
1000, Codpus, 6yn. “Llap Oceobodumen” 1,
e-mail: geomar@datacom.bg

KnouyoBn pnymun: Vulpes vulpes, 4YepBeHa nucuua, TEXKU MeTanw,
3aMbpcsABaHe, arpopervoH

HEAVY METALS CONTAMINANTS
OF RED FOX (VULPES VULPES)
INHABITING AGROREGIONS

Georgi Markov, Milena Gospodinova

Institute of Zoology, BAS
Institute of Zoology, 1, Tsar Osvoboditel Blvd., 1000 Sofia, Bulgaria,
e-mail: geomar@datacom.bg

Keywords: Vulpes vulpes, red fox, heavy metals, pollution, agroregion

Abstract: Regional characteristics of the content of elements with
concentration dependant toxic effect (Zn, Cu, Mn) and elements with proven highly
toxic effect on living organisms (Pb, Cd) in the kidneys and liver of the red fox (Vulpes
vulpes), a zoo-monitor species inhabiting the agroregion of North Eastern Bulgaria,
were established.

The found bio-indicator characteristics create an initial starting basis for
estimation of heavy metals accumulation in carnivore mammals, reflecting their
specific concentrations as zoo-monitors in the Bulgarian agroregions.
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KOHTPOJINPAHE HA PUCKA
NPU OTNAOBKOXPAHUITULLATATA
YPE3 NMPUNTATAHE HA TEO®PU3NYHU ENEKTPUYHU METOOU

Pagu PaguyeB, CtecaH lumoBCKM

MwHHO-reonoxkn yHusepcutet “Cs. MiBan Punckn”, Codms 1700
e-mail: radirad@mqgu.bg; dimovski@mgu.bg

KnoyoBu gymm: puck, oTnagbKoxpaHunuue, reodusvka, mogenupaHe
eneKTponpoy4BaHe

Peslome. Bcuukn oTnagbkoxpaHunuviia ca  PUCKOBM  OBEKTU  CnpsiMO
Bb3MOXHOCTUTE 3a (UNTpMpaHe Ha OTnaadbYHM 3aMbpCeHM BOAM B cCKarHUTe
obpas3oBaHNsi OKOMO THAX. Te3n BoAM 3aMbpcsiBaT OKOMHaTa cpeda U Mo pasnivyHu
HauMHM nonagaT B OuocdepaTa, KaTto [AONPUHACAT 3a CEPUO3HU  EeKONOTUYHM
npobnemn. ToBa Hanmara ga ce U3BbpLUBA CUCTEMEH KOHTPOS Ha CbCTOSIHUMETO Ha
cKarHMsi MacuB OKOJO OTnagbKoXpaHunuuiaTa M CBOEBPEMEHHO [a Ce YCTaHOBsIBa
Bb3MOXHOTO (QUITPUPAHE OT TAX Ha 3aMbpCeHM OTMagbyHM BoAW. Tasu 3agava
yCMewwHo Ce OCbLUeCcTBsIBA 4Ype3 npunaraHe Ha reousnyHu enekTpuyHu MeTOAM.
MpegnocTtaBka 3a TAXHOTO M3MNON3BaHe € MoBuLIEeHaTa MOHHA eNnekTPOoNPOBOAHOCT Ha
3aMbpCceHnTe BOOM.

dunTpupaHeTo Ha 3aMbpPCEHUTE OTNaAbYHU BOAM HAN-YeCTO ce peanusmpa no
pasynibTHEHN 30HM C MOBULLEHA MOPECTOCT M MpoHuuaemocT. [MpoHMKBaAHETO Ha
BOOWUTE C MOBULUEHA MOHHA €NEKTPONPOBOAHOCT B TE€3M 30HW €AHO3HAYHO Ce KapTupa
Yype3 M3MNon3BaHe Ha enekTpoCbNPOTUBUTENHN MeToan. Bb3 ocHoBa Ha M3BBbPLUEHO
KOMMIOTbPHO €feKTpoMoAenvpaHe ce AaBa KOMMYECTBEHA OLleHKa Ha o4yakBaHuTe
aHoMarnHu edektn. AnocTpmpat ce nonyyvyeHn pesyntati OT enekTPUYHN n3MepBaHns
B y4YacTbk, pasnonoxeH Ha okono 200 m OT oTnagbKoOXpaHUNULLEe, U3rpageHo cnea
n33emaHe Ha pygaTa B OTKpUT pyaHuK. MHoro nobpe ce otaens pasnomHa 30Ha, no
KOATO cTaBa UITPUPaAHE Ha 3aMbpCeHW oTnagbyHM Boau. EaHo3HauHuTE
npeanocTaBku M pes3ynTatuTe OT MOAENHWTE M MONeBUTE EeNeKTPOonpoyYBaTesHM
n3crnefBaHusl OaBaT OCHOBaHME [da Ce Mpenopbya CUCTEMHO KOHTpONMpaHe Ha
TepuTopusiTa  OKOSI0  OTMagbKOXpaHumnuwia 4Ype3  enekTpuyHU  reoddU3nNYHM
nsmepBaHusi. ToBa e OCUrypy HaOEXAHO YnpaBfeHue Ha pucka oT UNTpUMpaHeTo
Ha oTNagbyHM 3aMbpPCeHU BOAMW.
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ATMOCO®EPHUAT O30H HALl BBJITAPUA
OT HA3SEMHU U CMbTHUKOBU UBMEPBAHUA

BorpaHa MeHpeBa', LiBetana MNorowesa?, Aumutbp Kpbetes', Bosin MeTtko'?

"LleHmparnHa nabopamopusi Mo cibHYe80—3eMHU 8b3delicmeusi — BAH
UHcmumym no acmpoHomusi — BAH
3WHemumym no ammocepepHu Hayku u knumam — BonoHs, Mmanus
krastev@gbg.bg

THE ATMOSPHERIC OZONE OVER BULGARIA
FROM GROUND-BASED AND SATELLITE MEASUREMENTS

Bogdana Mendeva', Tsvetana Gogosheva?, Dimitar Krastev', Boyan Petkov'?
" Solar Terrestrial Influences Laboratory, BAS, bmendeva@abv.bg
2 Institute of Astronomy, BAS
3 Institute of Atmospheric Sciences and Climate, NRC, Bologna, Italy

KniouyoBu aymu: 030H, atMocepHa AMHAMMKA, CMbTHUKOBU U3MepBaHUs,
TpeHA, YNTPaBMONETOBO U3Nb4YBaHe

Pe3tome. bescnopHata 3HauMMOCT Ha O30Ha B 3emMHata aTmocdepa 3a
perynmpaHe MWHTEeH3nTeTa Ha OMOMOrMYHO aKTUBHOTO CNBbHYEBO YNTPaBMOSIETOBO
n3nNbyBaHe, AOCTUraLLlo OO 3eMHaTa MOBBbPXHOCT, CTUMynNupa paboTtata Ha yyeHuTe
3a u3cnegBaHe AMHaMmkaTta Ha aTMocepHMsA O30H.

B Ttasu pabota ca npeactaBeHn pesyntaTu 3a O6LLOTO CbAbpXKaHWEe Ha 030Ha
(OCO) Hapg bvnrapus, no-toyHO Hapg cTtaHuus Ctapa 3aropa, OT M3MepBaHus C
Ha3eMeH M CNbTHUKOBU WHCTPYMeHTU. [MokasaHn ca obwmTe XapaKTepuCTUKM Ha
Ha3eMHust cnekTpodoToMeTbp “POTOH-2”, C KOMTO ce u3mepBa cnbHYyeBoTO UV-
n3nbuBaHe, OOCTUrallo 0O 3eMHaTa MOBBLPXHOCT M OT koeTo ce npecmsta OCO.
IOunHamukata Ha o30Ha Hag bwnrapusa ce npocnegsasa n no gaHHuTe ot Total Ozone
Mapping Spectrometer Ha cnbTHuka Earth Probe (TOMS/EP), a Taka cbwo u ot
namepeaHmsata Ha OCO ot Global Ozone Monitoring Experiment Ha cnbTHUKa
European Remote Sensing — 2 (ERS - 2).

AHanu3bT Ha pesynTaTuTe nokasea, ye 3a nepuoga 1996-2005 r. amnnutygarta
Ha Bapuauuute Ha OCO e Han-ronsama npes3 3MMHO — MPOSIETHUSA CE30H U Han-marnka
— npe3 neTHusa. HaAmMa CTCTUCTUYECKM CbLEeCTBEH TpeHA4 B XOA4a Ha 030Ha Hag
Bvnrapuna npes nocnegHute 3 roguHu.
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CLASSIFICATION AND ANALYSIS
OF REMOTE SENSING TECHNOLOGIES
FOR HATURAL HAZARDS AND RISK MANAGEMENT

Antoanetta Frantzova', Garo Mardirossian', Boyko Ranguelov?
1Space Research Institute, BAS

“Geophysical Institute, BAS
afrantzova@abv.bg; boyko.ranguelov@geophys.bas.bg
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Abstract: Many remote sensing technologies, units (satellites, aircrafts, etc.) and
monitoring devices of various types are in everyday use for the observation,
registration and warning systems about various natural hazards. Several
classifications based on the philosophy “before”, "during” and “after” the disaster’s
occurrence have been created. The simple parameters such as effectiveness,
reliability, different types of technical equipment have been considered. The most
popular remote sensing techniques and units are included in these classifications
giving end users the possibility to use them for comparative analysis between the
various technologies and remote sensing methods used. Generalization of the
different types of natural hazards is performed based on the principles of the
generation mechanisms, physical properties and negative consequences they could
create. Image and non image methods are considered as well. After the deeper
analysis, it is shown that the effectiveness of remote sensing technologies depends on
several parameters — complexity, simultaneous use of ground-based data and remote
sensing data, frequency band, sensitivity, high/low resolution, sampling frequency of
the measurements, reliability of the communication and data transfer, software tools
and velocity of data processing, etc.

It is clear that, for some natural hazards, remote sensing techniques are highly
effective, for others they are no so effective, and for the rest — they are not effective at
all. Special attention is paid to satellite communications (radio and TV links, telephone
and GPS satellite communications) - risk management practice in recent times is not
possible without the reliable use of various global communication systems. Our
purpose was to create easy-to-use comparative tables, intended especially for the not
so wide range of professionals with different orientation. They could be useful for civil
defence authorities, risk managers, land use planners, and other similar specialists in
their everyday risk management practice, in case of emergency situations, etc.
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PHOTOCATALYTIC LAYERS FOR SAFETY SPACE
AND ECOLOGY SYSTEMS AND MANAGEMENT
OF THEIR QUALITY MANUFACTURING

Stoyan Stoyanov, Ceco Dushkin

Laboratory of Nanoparticle Science and Technology, Department of General
and Inorganic Chemistry, Faculty of Chemistry, University of Sofia, Bulgaria
e-mail: sestoianov@abv.bg

Key words: photocatalysis, TiO,, management, ecology, control and
quality

Abstract: A lot of research is going nowadays in the field of photocatalytic
purification of air and water from organic compounds which are of increasing interest
for ecology and space science. But very little part of these developments go to
prototype production and then to real manufacturing. Here, we propose to your
attention a mini-project for modelling and management of products from our work on
photocatalysts. Using modern systems for quality control, like SPC (Statistical Process
Control), FMEA (Failure Mode and Effect Analysis) and APQP (Advanced Product
Quality Planning), we show that our materials and technology are appropriate for
manufacturing. These methods were developed by the NASA in 1960s (Apollo project)
and now they are the basis of the ISO standards. The scientific part of this work
represents a photocatalytic layer obtained from TiO, semiconductor nanoparticles,
which is the most popular photocatalyst for purification of water and air from organics.
The photocatalytic action of the layers is measured from the degradation of a model
organic pollutant in gas phase in a multifunctional photocatalytic cell with UV
illumination. Our technology, reagents, and products are environmentally friendly and
may be used to improve life standard and reduce global pollution. They reveal the
potential for application of ecology and space technologies for a more safe future.

This research is funded by project SfP-977986 of the NATO’s Science for
Peace Research Program.
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PROTECTION OF MACEDONIAN CULTURAL HERITAGE
WITH COMBINED GEO-BIOLOGICAL, HYDRO-GEOLOGICAL
AND ECOLOGICAL METHODS

Stojan Velkoski

Soncev zrak (Sunray) Research Center — P.O.Box 891
1000 Skopie, R. Macedonia
e-mail: biosph@mol.com.mk; www.soncevzrak.com
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Abstract: In Macedonia, it is hard to find a square kilometer without
archeological remains of the ancient times. All the time different projects are
implemented, be they research, exploitation, production, urban, infrastructural etc. in
nature and little or no attention is paid to such localities. During their implementation,
various precious archeological localities are encountered which have not been
registered so far. Since they have been managed by unprofessional and reckless
people very often they are left damaged or ruined and still not registered.

In this regard, the Sunray Research Center from Skopje undertakes appropriate
measures to protect these localities from further ruin.
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DISCOVERING AND WORKING ON THE HARMFULNESS
COSMIC KNOTS OF THE NEW DISCOVERED S2-NET

Stojan Velkoski
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Abstract: Human mistakes and ignorance for millenniums had far-reaching
consequences for life and health. Life experience, natural instinct and tragedies that
were happening to man, led to awareness of the existence of the invisible killer -
radiation. He started looking for sounder locations to settle on.

As already mentioned, the oldest civilizations were aware of the natural
radiation sources. These sources include: solar storms, cosmic rays, geopathogenic
underground radiation sources, ionization, bio-architecture, and other radiations that
can be evoked in a natural way.
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CA i EBOJTIOUMOHHUTE PA3PUBU HA BEMATA ATPAKTOP?
DesiH NoueB

UHecmumym 3a kocmuyecku u3cnedsaHusi — BAH, Cogpus 1000, yn. "Mockoscka" Ne 6
dejan@space.bas.bg; men. (02)9793435

ARE THE DISCONTINUTIES IN EARTH EVOLUTION AN ATRACTOR?

Deyan Gotchev

Space Research Institute, BAS
dejan@space.bas.bg

KnoyoBu aymu: naneoactpoHoMus, bMoueHo3a, neptypoauum, nporHo3

Pesrome. KOMeHTI/IpaHI/I ca OCHOBHM WM3TOYHMUWM Ha NOBTOPAEMOCTTa Ha

BHE3anHW, pagukanHu npekbCBaHMA Ha eBonuMsaTa — MeranuTHW, MUTOBE,
CbBpPEMEHHU pe3ynTatv OT BMOMOrmMYyHM M acTPOHOMMYHM npoy4vBaHus. OCHOBHU
ocobeHocTM Ha “kaTacTpochmte” — MHOroPakTOpHOCT UM  e(EKTMBHOCT Ha

NPUYMHABALLOTO paspuB SABMEHWe, KpaTKoTpaeH “HyneB nepuod”, Bapuauum wu
NMOBTOPSIEMOCT Ha HOBOBBb3HMKHaNarta 6uoueHo3a 1 T.H. ce M3Non3BaT 3a Cb3gaBaHe
Ha (peHOMEHONOrM4YHO NpPOCTpaHCTBO. B Hero egHa ot “ocobeHuTe” My TO4YkM €
yacTMyHo  aTtpaktopornogobHa. O6cbxgar ce  Bb3MOXHUTE  CUeHapum W
MOaNdMLUMPAHETO UM.
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Fe+Cs NANOSTRUCTURED MATERIAL WITH ADVANCED
MECHANICAL PROPERTIES

Rustem Bagramov, Vladimir Blank, Vetcheslav Prokhorov, Genady Pivovarov

Technological Institute for Superhard and Novel Carbon Materials
Centralnaya 7a, Troitsk, Moscow region, 142190 Russia
e-mail: bagramov@mail.ru

Keywords: fullerene, high pressure, high temperature

Abstract: Discovery of the fullerenes and rapid development of the synthesis
techniques for various forms of nanocarbons (such as nanotubes) stimulates
development of a new family of so called nanomaterials. There is general idea to use
different forms of nanocarbons or nanocarbon compounds to produce nanostructured
composites with metals. Different approaches are being developed today but most of
them encounter some limitations. High-pressure-high-temperature technique is
probably the only universal that allows producing a large variety of bulk, 100 % dense
nanostructured materials.

In the work presented we report on results of investigation of a new Fe-C
nanocomposite material with high values of elastic modulii and hardness that has
been created by means of high-energy (ball milling) pre-treatment of
iron+3 %wt. fullerene Cgo followed by high-pressure-high-temperature treatment. The
highest values achieved for a series of samples are the following: 210 GPa for bulk
modulus; 100 GPa for shear modulus; 260 GPa for Young’'s modulus; 16 GPa for
microhardness.

Ultrasonic pulse (microacoustic) technique at frequency 25 MHz was applied to
study elastic properties of the samples. Optical microscopy, electron microscopy,
scanning probe microscopy and microhardness investigations were carried out to
study the structure and properties of the obtained samples.

It was found that high-pressure treatment at 7.7 GPa and temperatures higher
than 800°C make radical structural changes accompanied with sharp increase of
mechanical properties.
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BE3OTPAXATEJIbHOE PACINPOCTPAHEHUE
ANEKTPOMAINHUTHbLIX BOJIH B HEOOAHOPOOHbIX
ANINEKTPUYECKUX CITOAX.

NMoamuna MuxamnoBckas', Hukonait Epoxun’, Bnagumup Oamros?

1MHcmumym Kocmuyeckux uccrniedosaHuti PAH, Mockea, Poccusi
nerokhin@mx.iki.rssi.ru
ZMHcmumym Kocmu4yeckux uccredosaHuli BAH, Cogpus, bonzapusi

NONREFLECTION PROPAGATION OF ELECTROMAGNETIC WAVES
IN INHOMOGENEOUS DIELECTRIC LAYERS

Lyudmila Mikhailovskaya', Nikolai Erokhin', Vladimir Damgov?

1Space Research Institute of RAS, Moscow, Russia
?Space Research Institute of BAS, Sofia, Bulgaria
nerokhin@mx.iKi.rssi.ru

Keywords: electromagnetic waves, inhomogeneity, propagation
reflection.

Abstract. It is considered the exactly solvable physico-mathematical models
describing the reflectionless propagation of electromagnetic waves in the
inhomogeneous dielectric layers, for example, in the space plasma. The models
studied may include the arbitrary number of free parameters characterizing the spatial
profile of the medium refraction index. It means that the medium inhomogeneity may
includes the arbitrary number of layers having quite different structures nevertheless
the wave propagation is reflectionless one. The possible applications of effect
considered are discussed.
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PHYSICS OF LIGHT-INDUCED FORCES: CLASSICAL EFFECT AND
INTERACTIONS DUE TO FLUCTUATING ELECTROMAGNETIC FIELD

Zhivko Genchev

Institute of Electronics, Bulgarian Academy of Sciences,
e-mail: zgenchev@ie.bas.bg

Key words: light pressure, Van der Waals forces, nanometric objects

Abstract. The generation of forces by a light wave acting on a piece of matter
can be understood as a classical effect or quantum mechanically in strong
dependence of the concrete physical situation. Since optical forces generally are
small, long-time observations are needed to detect their effect on a large body. This is
possible in space and the influence of the light pressure on the orbits of satellites was
documented, for example, in [1]. However quantum mechanics is needed for
description of Van der Waals forces between objects in nanometer scales. These
forces are due to fluctuating electromagnetic field and the significance of these (also
called dispersion) forces in the material science and in the development of new
nanotechnologies is well known. In this paper we concentrate on the dispersion (VdW)
interactions in plane parallel geometry and treat layered structures for which the
Lifshitz method of calculation [2] is not directly applicable. Firstly we treat the case of
an isotropic layer with periodically modulated dielectric permittivity and finite thickness
between two semiinfinite bodies. Secondly we consider an one-dimensional crystal
composed of N thin layers in vacuum environment. The new formulas for the WdW
and Casimir pressure reduces to the known Lifshitz result when N=1, that is for the
simple case of one homogeneous slab restricted by two semiinfinite macroscopic
bodies.
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AN INVESTIGATION ON THE PHYSICO-MECHANICAL PARAMETERS
OF METAL COMPOSITE MATERIALS STRENGTHENED WITH
MODIFIED UDDP

Stavri Stavrev, Zdravka Karagyozova, Julian Karadjov,
Dimitar Mitev, Anna Petrova

Space research Institute — BAS
e-mail: sstavrev@phys.bas.bg, tel. 975-34-43

Keywords: composite materials, modification, UDDP, physico-echanical
parameters

Abstract. In the present paper the results from the investigation of a class of
metal composite materials, developed during the I-STONE Project of FP 6, for the
production of segments for granite cutting instruments, are shown. The results from
the theoretical modeling for the maximal size of the nanoparticles, which give a super-
strengthening effect are presented. The results from the experimental verification of
this solution in real working conditions (granite cutting) are presented and discussed.

U3CNEOBAHE HA ®U3UKO-MEXAHUYHUTE NMOKA3ATEJIN HA
METAJTHU KOMNMO3ULUNOHHU MATEPUATIN, YAKYEHU C
MOoANPULIMPAHU YOAON

CraBpu CtaBpeB, 3apaBka Kaparbo3oBa, lOnuaH Kapagxos,
Oumuntbp MuteB, AHHa lNeTpoBa

MHcmumym 3a kocmuyecku uscrniedeaHus — BAH
Coqpus, yn. "Mockoscka" 6, e-mail. sstavrev@phys.bas.bg, men. 975-34-43

KnoyoBun Aymu: KOMNO3ULMOHHM MaTepuanu, mopaudumkauma, YOO,
hu3nMKo-mMmaxaHU4YHU NOKasaTenm

Pe3tome. B npegnaraHata pabota ca nokasaHu pesyntatute OT u3cnenBaHe
Ha Knac MeTaniHM KOMMO3MUMOHHW MaTepuanu 3a u3paboTBaHe Ha CerMeHTu 3a
psa3aHe Ha rpaHuTu. [lokasaHo e pelueHre Ha TeopeTuyHaTa 3ajadva 3a MakCMMarHo
OONYyCTUMUS pasMep Ha HaHovacTuuuMte C uen nocturaHe Ha edekta Ha
cynepysikyaBaHe. [JageHu ca pesyntatute oT eKcnepuMeHTanHaTta npoBepka Ha ToBa
peLleHne B peasiHm ycrnosua npu nanbiHeHue Ha npoekT I-STONE ot VI PT1.
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A METHOD FOR THE DEPOSITION OF CATALYZER/UDDP
ON NAPHION MEMBRANES FOR FUEL CELLS

Julian Karadjov, Zdravka Karagyozova, Stavri Stavrev

Space research Institute — BAS
e-mail: sstavrev@phys.bas.bg, tel. 975-34-43

Keywords: UDDP, membranes, catalyzers, fuel cells

Abstract. A main task in development of fuel cells, based on 02-H2
electrochemical cycle, is obtaining large surface of the catalyzer on the naphion
membrane. One possible solution is to use nanodiamonds (UDDP), coated with Pt,
Pd, and/or Ru, which should be subsequently deposited on the membrane.

In the present paper a method for the production of the so described coatings,
developed in SMNT Department of SRI-BAS, is presented. The results (current
density) and the advantages of these coatings are discussed in comparison with the
existing methods.

BbPXY EAVNH METO[ 3A OTJIATAHE HA KATAJIU3ATOP OT yAaAan
HA HA®UOHOBU MEMBPAHU OT IOPUBHWU EJNIEMEHTH

KOnuaH Kapagxos, 3apaBka Kaparoo3oBa, CtaBpu CtaBpeB

WHcmumym 3a kocMu4yecku uscrnedsaHusi — BAH
Coqpus, yn. "Mockoscka" 6
e-mail: sstavrev@phys.bas.bg, men. 975-34-43

Knrouvosu aymu: YOOI, mMeMbpaHu, KaTanm3aTtopu, rOPUBHU €J1IEMEHTH

Pestome. OcHoBHa 3agada npu paspaboTBaHe Ha ropvMBHU enemMeHTu Ha b6asa
02-H2-eneHeprus e ocurypsiBaHe Ha ronsiMa nMnoW, Ha kKaTanu3aTopa BbpXy
HacpmoHoBaTa MembpaHa. EQHO OT pelleHusiTa € M3Non3BaHeTO Ha HaHOAWAMAaHTW,
nokputn ¢ Pt, Pd n Ru u ocurypsiBaHe Ha eekTMBeH MeTof 3a HaHacsHe Ha
NOKpPUTUE C TAX BbpXYy MembpaHaTa.

B npepnaranHus goknag e npencrtaBeH paspaboteH B cekuuss ‘KM un HTS
opuUrMHaneH MeTo4 3a peanu3auus Ha nokpuTua oT To3n BuA. [lokasaHu ca
pesyntatute u npeaumcTBaTa 3a MNBbTHOCT Ha TOKa MNpWU Te3n KaTanu3aTopu W
CpaBHEHNETO UM C KIacn4eckuTe Takmea.
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PREPARATION AND CHARACTERIZATION OF NI-SUPPORTED
NANODISPERSSED DIAMOND CATALYSTS

Vesselina Mavrodinova', Margarita Popova', Momtchil Dimitrov’,
Dimitar Mitevz, Stavri Stavrevz, Christo Minchev'

'Institute of Organic Chemistry, Bulgarian Academy of Sciences, 1113 Sofia
2Institute of Space Sciences, Bulgarian Academy of Sciences, 1000 Sofia

Keywords: shock-wave synthesized nanodiamonds; Ni-modifications;
catalysis

Abstract. Modification of shock-wave synthesized nanodiamonds by deposition
of nickel from different Ni-salt precursors in order to introduce finely dispersed
catalytically active metal species has been undertaken. The influence of the method of
preparation on the surface transformations and the distribution of the different
precursors, as well as the conditions for reduction of the supported Ni phase have
been investigated by FTIR spectroscopy, XRD and Thermogravimetric analysis. The
results demonstrate the effect of the nature of the used salt precursor and the
conditions of its decomposition on the modification of the support as well as on the
reducibility of the loaded metal. The catalytic activity of the Ni-modified nanodiamonds
has been tested in the reaction of toluene hydrogenation.

Acknowledgement. Financial support of the Bulgarian NSF (Project NT3-02)
has been acknowledged.
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NONMYYABAHE U XAPAKTEPU3UPAHE HA Ni-HAHECEHMU
HAHOOUCNEPCHU OAUAMAHTEHU KATAJIU3ATOPU

BecenuHa MaBpoauHoBa', Mapraputa Monosa', Momuun Qumutpos’,
Oumutbp MuteB?, CtaBpu CtaBpeB?, Xpucto Munyes'

"MHemumym o opeaHu4Ha xumus,
bwrieapcka Akademusi Ha Haykume, 1113 Cogbusi
2WMIHcmumym no KOCMUYecKu U3credsaHus,
bwrieapcka Akademusi Ha Haykume, 1000 Cogbusi

KnoyoBu aymun: HaHognamaHTn, moauduumpare c Ni, katanus

Pe3tome. HaHopasmepHM [uamaHTEHM nMpaxoBe CUMHTE3MpaHu 4pes
AEeTOHAUMOHEH CUHTE3 ca MoauuLUmMpaHn NocpeacTBoM HaHacsaHe Ha HUKENOBU CONm
Ha pasnNUYHK NpPeKypcopn C uen BbBeXaaHe Ha qUHOAMUCNEPrupaHu akTUBHU
meTtanHn cneumn. MNMocpeacteom FTIR cnektpockonus, XRD un TepmorpaBomMeTpus e
n3crnegBaHo BMWSHMETO Ha MeToda Ha MpUroTBsHE BbPXY MOBBPXHOCTHUTE
TpaHcopMaumm n pasnpefeneHveTo Ha MnpekypcopuTe, KakTo WM ycnosusaTta 3a
peoykuma Ha HaHeceHaTa HukenoBa asa. Pesyntatute nokasBat edyekta Ha
npypogata Ha w3nonsBaHaTa CoOM M YCNOBUSITA Ha HEWHOTO pasnaraHe BbpXy
MOANMUUMPAHETO Ha HOCUTENS N peayKUMOHHATa CNOCOBHOCT Ha HaHeceHnsa meTarn.
KaTanutuyHata akTMBHOCT Ha MOOMMULUMPAHUTE C HUKEN HAaHOOWAMaHTEHW npaxoBe
€ u3crneaBaHa B peakumdata Ha XxvapupaHe Ha TOnyeH.

BnarogapHocTt. OkasBame nNpu3HaTENHOCT 3a nogkpenarta Ha npoekT HT3-02
uHaHcupaH ot  doHg ,HayyHu wmscnegBaHua”  KbM  MUHMCTEPCTBOTO Ha
obpa3oBaHMETO N HayKaTa.
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HUGONIOT EQUATION OF STATE FOR POWDER MIXTURES.
INVERSE SHOCK HUGONIOT

Valentin Gospodinov

Space Research Institute — BAS, 1000 Sofia, P.O. Box 799
e-mail: valentin@pronto.phys.bas.bg

Keywords: shock compression, Hugoniot equation of state, powder
mixtures, inverse shock Hugoniot

Abstract. In this study a Hugoniot equation of state for porous mixtures is
derived. The derivation is based on the assumption that for immiscible mixtures and
an arbitrary equilibrium thermodynamic process the specic volume that is occupied by
a constituent in the mixture is the same as that occupied by the constituent alone at
the same pressure and temperature. Since the shock Hugoniot connects equilibrium
thermodynamic states this holds for it as well. Also, with a model that describes the
mixture by a sum over the constituent volumes, it is convenient to describe the
constituents by a Hugoniot that can be solved explicitly for the volume. | propose an
effective way to express the volume as a function of pressure on the Hugoniot, which
renders it possible to perform the volume summation for mixtures. This expression is
called the inverse shock Hugoniot.

The results, obtained in the present work are necessary for modeling the shock
compression of powder mixtures and may be applied to the production of advanced
composite materials.
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YPABHEHUE HA CbCTOAHUETO HA CMECWU. OBPATHA YOAPHA
AOUABATA

BaneHTuH NocnoguHoB

WHcmumym 3a kocmu4yecku u3scrnedsaHusi — BAH
1000 Coqbus, K 799
e-mail: valentin@pronto.phys.bas.bg

KnoyoBun Aaymu: B3pUBHO npecyBaHe, ypaBHEHME Ha CbCTOSHUETO,
npaxoBu cmecu, obpatHa yaapHa aguabara

Pesome. B HacToduwarta paboTa e nony4yeHoO ypaBHeHWe 3a yadapHata
agnabata Ha npaxoBu cmecu. TO ce OCHOBaBa Ha NpPeanosfioXeHMeTo, 4ve 3a
NPOM3BOSIEH PaBHOBECEH TepMOAWMHAMMYEH Mpouec, NpoTuyal, B CUCTEMA YMUTO
KOMMOHEHTM Ca HepasTBOPMMW €eauvH B  ApYr, OTHOCUTENHUAT 00eM, KOWTO
CbOTBETCTBA Ha HAKOW OT KOMMOHEHTUTE Ha CMecTa, € CbLUUSA, KOUTO OM umarn Toau
KOMMOHEHT B YMCTO CbCTOSAHME MPU CbLUNTE TEPMOOUMHAMMYHWU YCroBUA. Tbi KaTo
yaapHata aguabaTta CBbp3Ba pPaBHOBECHM TEPMOAMHAMWYHM CbCTOSIHMS, TOBa
npegnonoXxeHne e B cuna u 3a Hed. Korato ce npeanara mogen, KOMTO NpeactaBss
oTHocuTenHua obem Ha cmecTa npy B3pPMBHO MNpecyBaHe KaTo cyma oOT
OTHOCUTENHUTE 06eMM Ha OTAENHUTE KOMMOHEHTWU, YyAOOHO € KOMMOHEeHTUTe Aa ce
onuceaT OT ygapHa agumabarta, KosSToO MoXe Aa ce pewwm cnpsamo obema. Tyk e
npeanoxeH edektmBeH metoq obema ga ce nNpeactaBu KaTo (PyHKUMA HansiraHeTo
BbpXy ydapHaTa agvabarta. ToBa AaBa Bb3MOXHOCT fleCHO ga 6bae M3BbpLUEHO
cymmpaHe no obema B criyd4am Ha cmecu. To3u u3pa3 e HapeyeH obpaTHa ygapHa
agnabara.

MonyyeHnTe pes3yntaTm Morat ga ce Mu3non3eat npu MoAaenupaHe Ha
B3PMBHOTO MpecyBaHe Ha MpaxoBM CMECUM WU NpWU nofyyaBaHe Ha KOMMO3WULMOHHU
MaTepuanu 4pes3 B3pUBHOMMMYIICHO Bb3OENCTBUE.
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TENDENCIES IN THE DEVELOPMENT OF SELF-LUBRICATING
COMPOSITES ANTIFRICTIONAL MATERIALS

Yulika Simeonova, Medi Astroukova, Tinka Grozdanova,
Lyudmila Dinkova

Space Research Institute at the Bulgarian Academy of Science
Sofia 1000, 6 Moskovska str.

Key words: antifrictional composites, self-lubricating effect, eckolubricant

Abstract. Modern tendencies for creating self-lubricating composite materials
for aero-space technologies, heavy machinery applications and high precision
industries are shown. For the friction parameters and wear characteristic at high stress
levels is given evaluation in air, vacuum or inert atmosphere, at high and low
temperatures, as well as the health influence of the exposed workers and the
environment is made evaluation.

TEHOEHUWMUX B PASBUTUETO HA CAMOCMAS3BALLUUTE CE
KOMMNO3UTHUN AHTUPPUKLIMOHHU MATEPUAIA

lOnuka CumeoHoBa, Meau ActpykoBa, TuHka 'po3aaHoBa,
JTroamuna JuHkoBa

WHcmumym 3a kocmu4yecku uscnedsaHusi — bBAH
Copus 1000, Mockosecka Ne6

KnoyoBu aymMun:aHTU(PUKLUMOHHN KOMMNO3UTU, cCaMOCMa3BaLy, eqPekT,
€KOCMa3Ku

Pe3tome. [peactaBeHn ca CbBPEMEHHUTE TEeHOEHUUW Mpu cb3daBaHe Ha
caMmocmasBally ce KOMMO3UTHM MaTtepuanu 3a MpUIoXeHne B aepokocMuyeckaTa
TEXHUKA, TEXKOTO MalUMHOCTPOEeHe W ypedocTpoeHe. [ageHa e oOueHka Ha
napameTpuTe Ha TpMeHe M M3HOCBaHe NPV BUCOKN HMBA Ha HaTOBapBaHe BbB Bb3AyX,
BakyyM WNW MHEpPTHa cpeda, NpU HUCKM M BUCOKM TemnepaTypu, KakTo U OLeHKa Ha
BMMSIHMETO BbpXY 34paBETO Ha paboTelumTe 1 3aMbpcsiBaHETO HA OKofHaTa cpeaa.
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BUCOKOE®EKTUBHU CAMOCMASBALLU CE KOMMO3UTHU
AHTU®PUKLUMOHHUN MATEPUATU

AHaTonun KOCTOpHOB1, Onra CDyu.mq1, TaTtsiHa YeBuuenosa',
Onuka CumeoHoBa?, Anekceit KocteHko'

"WMHecmumym o npobnemu Ha MamepuanasHaHuemo npu HAH Ha Ykpatina, Kuee
otd5@ipms.Kiev.ua
2YHemumym 3a kocmuyecku uscriedeaHusi npu BAH, Cogpusi
office@space.bas.bg

BbICOKOJQ®DPEKTUBHBLIE CAMOCMAS3bIBAKOLWWUECA
KOMNO3ULUNOHHbLIE AHTUPPUKLUMOHHBLIE MATEPUAIbI

Anartonui KoctopHos', Onra ®ywmy’, TataHa YeBbiyenosa',
Onuka CumeoHoBa?, Anekcei KocteHnko'

1MHcmumym npobriem mamepuarnoeedeHuss HAH YkpauHbl, Kues
otd5@ipms.Kiev.ua
2IHemumym kocmuyeckux uccenedsaHnuii AH, Cogpusi
office@space.bas.bg

KnouyoBu Aymu: camocmasBalym ce KOMMO3UTU, CYyXO TPUEHe, BaKyyM.

AbcTpakt. Co3gaHbl BUCOKOI(EKTUBHbLIE TPUBOTEXHMYECKME MaTepuanbl Ha
OCHOBE Meau Ons JKChfyaTauum B eKCTpemarnbHbIX ycrnoBuax (bonbluas Harpyska B
KOHTaKTe, BbICOKasi CKOPOCTb CKOSbXEHMWs, OTCYTCTBME CMasku, rnybokuin Bakyym u
ap.). lpumeHeHMeM KOMMMEKCHOro noaxoga npu pa3paboTke KOMMO3ULUMOHHBIX
TpmbocncTem, MUCMNONb30BAHO HECKONbKO OpUrMHanbHbIX MatepuanoB ansa paboTbl B
BbICOKOOBOPOTHbIX Y3rax TPEHUSI U B BbICOKOBaKYYMHbIX Tpubocuctemax.
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RESEARCH ON A COMBINED BURNING-DICHROMATE METHODS
FOR PURIFICATION OF SHOCK SYNTHESIZED
DIAMOND CONTAINING PRIMARY MIXTURES

Dimitar Mitev, Stavri Stavrev

Space Research Institute - BAS
Sofia, Moskovska 6 Str.
dpmitev@yahoo.com

Keywords: nanodiamond, ultradisperse  diamond, detonation,
purification

Abstract. A method is researched for the purification of shock synthesized
nanosize diamond powder through combined method using low temperature burning
and dichromate/acid mixtures. According to preliminary experiments the method is
perspective for developing a more economical and environment friendlier technology
for purification of the ultra-disperse shock-wave synthesized diamond powder.

U3CNEOBAHE BbPXY KOMBUHUPAH OTHEBO-BUXPOMATEH
METOA 3A PAOUHUPAHE HA JETOHAUMOHHO CUHTE3UPAHU
ANAMAHTEHMU LUNXTHU

Ovmutp MuteB, CtaBpu CtaBpeB

MHcmumym 3a kocmudecku uscrniedeaHus — BAH
Coqpus, yn. "Mockoscka" 6
dpmitev@yahoo.com

KniouoBu ayMu: HaHoAWaMaHT, ynTpagucnepceH ANaMaHT,
[eTOHaLMOHEeH, oYMcTBaHe

Pe3lome. V3cnegBaH e MeTo 3a 0O4YMCTBaHE Ha B3PUMBHO-CUHTE3WpaH
HaHoOMCMNEepCeH AMamaHTeH npax, No KombuHMpaHa MeTOoAMKa C W3Non3BaHe Ha
HMCKOTEMNepaTypHO TrOpeHe U  BUXPOMATHO-KUCENWHHM cMecu. CbrnacHo
NMbpBOHAYaNHUTE EKCNIEPUMEHTU METOABLT € NepCrekTUBEH 3a 0TpaboTBaHe Ha HoBa
NO-MKOHOMMYHA W EKOMOrMYHa TexHonorMs 3a paduHMpaHe Ha B3PUBHO-
CUMHTE3UpPaHUTE AMamaHTEHM NPaxoBe.
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ALUMINIUM COMPOSITE FOR APPLICATION AT ELEVATED
TEMPERATURE

Nikola Stoichev', Stavri Stavrev?, Svetlana Yaneva', Petar Kovachev'

'Institute of Metal Science — BAS, e-mail: n_stoichev@ims.bas.bg

2Space Research Institute — BAS

Key words: aluminium alloys; composite material; high temperature
application

Abstract. Alloys of the quaternary system Al-Fe-V-Si were studied in order to
prepare composite structures with metal matrix. Feasibility was found out to
incorporate ceramic additives for additional strengthening of alloys. Mechanical
properties at elevated temperature were tested and boundaries for application
established. Stability of the rapidly solidified precursor structure was studied up to
400°C. Minor size changes of the intermetallic phase particles, dispersed in the metal
matrix, were found. Substantial resistance to oxidation in air at 500°C was observed.
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ANYMUHUEBU CIMJTIABU C KOMINO3ULUUNOHHA CTPYKTYPA
3A NMPUNOXEHMUE MNPH
NOBULLEHU PABOTHU TEMIMEPATYPH

Hukona CToﬁqu1, CraBpu .CTaBpeBZ, CBeTnaHa.ﬂHeBa1, MeTbp Kosaues'

"MHemumym no MemanosHaHue BAH, e-mail: n_stoichev@ims.bas.bg
W Hemumym 3a kocmudecku uscnedsaHus BAH

Knro4yoBu AyMun:. anymmHueBu cnnaBn, KOMNO3nTn ¢ MeTasniHa maTpuua,
BUCOKM pa6OTHI/I TeMmnepatypu

Pe3rome. MN3cnegBaHu ca cnnaBum OT vyeTBopHaTta cuctema Al-Fe-V-Si ¢ uen
nosiydaBaHe Ha in-situ KOMNO3MUMOHHM CTPYKTYPU C MeTasnHa matpuua. YcTaHoBEHa €
Bb3MOXXHOCTTA 3a BfiaraHe Ha KepaMWYHW MbAHUTENW 3a AONBIHUTENHO ANUCAEPCHO
yskyaBaHe Ha cnnaeTa. OnpegeneHn ca MexaHU4yHUTE MokasaTenu npu MNoBULLIEHU
TemnepaTypy M e yCTaHOBEHa rpaHuua 3a NpunoXeHwe Ha uacnensaHaTta cnnas.
M3cnepgBaHa e crabunHocTTa Ha uM3xogHata Obp3o3aTBbpasna CTPyKTypa npu
TepMoMexaHn4H1 obpaboTku go 500°C.

YCTaHOBEHO €  NpeHebpexmmMo  M3MEHEHME  Ha  pas3Mmepute  Ha
WHTepmeTanuaHaTta dasa, gucneprmpaHa B nnactumyHata matpuua. M3cnenBaHaTta
CTPYKTypa nokasea gobpa yCTOMYMBOCT Ha OKUCMEHME BbB Bb3aylwHa aTtmocdepa
npu TemnepaTypu go 500°C.
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SURFACE PECULIARITIES OF DETONATION DIAMONDS IN
DEPENDENCE OF THE PURIFICATION METHODS

Rayna Dimitrova’', Dimitar Mitev?, Stavri Stavrev?, Maya Spassova',
Christo MincheV'

'Institute of Organic Chemistry, Bulgarian Academy of Sciences, 1113 Sofia, Bulgaria
2Space Research Institute, Bulgarian Academy of Sciences, 1113 Sofia, Bulgaria

Key words: detonation, nanodiamonds, oxidative media, functional
groups

Abstract. A variety of post-treatments of diamond powders, as thermal
oxidation in shallow bed or in a flow of air and of liquid phase oxidation using H20O, as
oxidant, had been used to determine the surface properties of the diamond powders
with nano-sized particles, synthesized by detonation. The methods of IR
spectroscopy, oxidative titration and pH values were applied for comparing the surface
functional groups of diamond particles shell in dependence of the methods for their
separation, purification and stabilization.

The heating at 600°C in static air did not remove all the physically adsorbed
water. Thus, it was assumed that, due to the process of dissociation of the sorbed
water, free hydroxyl species were formed and strongly attached on diamond particles
surface. The main functional groups were preserved, but due to the thermal
treatments their proportion was changed. The liquid phase oxidation with H,O,, even
at room temperature, modified diamond oxygen containing surface groups and thus
influenced samples specific surface area and the pH. The surface functional groups,
generated during diamond particles liquid oxidation, prevent its structure from further
oxidative attack during thermal treatments in air.

The financial support of Bulgarian NSF (project HT3-02) is gratefully
acknowledged.
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Ccneud®UKA HA HAHOOUAMAHTEHA NOBBPXHOCT B
3ABUCUMOCT OT METOAOAUTE HA NPEYUCTBAHE

PaitHa umutpoBa’', Aumutsp MuTtes?, CtaBpu CtaBpes?, Mas Cnacosa’,
Xpucto Munyes'

"B6AH, MHcmumym no OpaaHuyHa xumusi, Cogpusi 1113, Bbneapusi
°BAH, WHcmumym 3a Kocmuyecku uscnedsaHusi, Cogpusi 1113, bbreapus

Knio4yoBu AymMun: AeTOHALMOHHN AMaMaHTU, OKUCIIUTeNHa cpeaa,
yHKLUMOHANHK rpynu

Pesome. PasnnyHm metoau, BKMOYBALLM TEPMUYHO OKUCIIEHME C Bb3OyX B
NMOTOK MNN B TbHBK CIOM U OKUCIEHNE B TeYHa (hasa npu M3non3eaHe Ha BOAOPOAEH
NepoKkcua KaTo OKUCIUTEN, ca MNPUNOXEHW 3a XapakTepusvpaHe MOBBLPXHOCTHUTE
CBOMCTBA Ha [MaMaHTEHM YacTuumM nonyvyeHn upe3 pJeToHaumd. MeTtogm karto
WH(padepBeHa CMNEKTPOCKOMNUsl, OKUCNUTENHO TuTpyBaHe U pH-meTpua ca
M3NOM3BaHMW 3a CpaBHSBAHE Ha MNOBBbPXHOCTHUTE (YHKUMOHANMHUTE T[Pynu Ha
AnaMaHTeHuTe YyacTuum, hopMmpaHn Npyu pasnnuyHNTE MeToan Ha OTAENAHETO UM OT
AnaMaHTeHaTa WnxTa.

Mpu HarpsiBaHe Ha AvamaHTUTe A0 TemnepaTypu oT 600°C ce Habnopasa
HanuuMe Ha MNOBBLPXHOCTHUTE Xuapokcunuu rpynu. [lpegnonara ce, 4e Te ce
dopmupaT B pesyntar OT MnocnegoBaTtenHa gucounaums Ha copbupaHu BOLHU
MOSEKYM 1 Ca 34paBO CBbP3aHM KbM MOBBPXHOCTTA Ha [OMaMaHTEHUTE 4acTuuu.
CBbOTHOLLEHNETO MEXAY OCHOBHUTE NOBBPXHOCTHU PYHKLMOHAMHN rPYnn ce NPOMEHS
ApacTU4HO ¢ TemnepaTypHuTe 06paboTkun. [MbpBOHAYaNHOTO OKUCNEHNE C NEPOKCUA
B Te4Ha hasa mogmdumumpa QyHKUMOHANHUTE rPYyNn Ha AnaMaHTeHaTa NOBbPXHOCT U
M NpaBu 3HAYMTENHO NO-yCTOMYMBA KbM NocneaBawmn TemnepaTypHu o6paboTku.

Pabotata e dwmHaHcupaHa OT HauuoHanHua doHg “HayyHu mnscnegsaHus”,
porosop HT3-02
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ELECTROSPINNING — A NANOTECHNOLOGICAL APPROACH FOR
PREPARATION OF WELL-DEFINED NOVEL POLYELECTROLYTE-
CONTAINING NANOFIBROUS MATERIALS

D. Paneva, R. Mincheva, M. Spasova, N. Manolova, I. Rashkov

Institute of Polymers - Bulgarian Academy of Sciences,
1113 Sofia, Acad. G. Bonchev str., 103A, rashkov@polymer.bas.bg

Keywords: electrospinning, nanofibers, polyelectrolytes, non-ionogenic
polymers, antibacterial nanofibrous materials

Abstract. Electrospinning is an extremely promising method for preparation of
polymer materials, composed of micro- and nanosized fibers (10 - 3500 nm). This
method allows preparation of fibers with different morphologies (with cylindrical or
ribbon shape, presence or absence of defects, porosity) and of different types of fiber
structures (oriented or randomly oriented). The prepared by electrospinning
nanofibrous materials might find application as multifunctional membranes, in the
production of protective clothing, filters, in composites, in optics and electronics, and
as structural elements for biomedical applications.

The possibility to prepare nanosized materials based on polyelectrolytes
attracts the attention due to the unique characteristics of this class of polymers and
the possibilities of applications of these materials. The preparation of polyelectrolyte-
containing nanofibrous materials by electrospinning of their aqueous solutions has not
been achieved was impossible until 2004. We have succeeded to prepare such type
of materials using non-ionogenic water-soluble polymers as copartners in the spinning
process [1,2]. Nanofibers with desired morphology might be obtained using this
approach varying the process parameters. Antibacterial drugs might be easily
embedded in nanofibers by electrospinning of drug loaded polymer solutions [1,2].
Thus prepared nanofibrous materials might find applications as an effective
antibacterial wound dressings.

Acknowledgment: Financial support from the Bulgarian National Fund for Scientific
Research (Grant CH-1414) is gratefully acknowledged.

References:
[1] Spasova M., Manolova N., Paneva D., Rashkov |., Preparation of chitosan
containing nanofibres by electrospinning chitosan/poly(ethylene oxide) blend

solutions, e-Polymers,
no. 056, 2004.
[2] Mincheva, R., Manolova, N., Paneva, D., Rashkov, I., Preparation of Polyelectrolyte-

Containing Nanofibers by Electrospinning in the Presence of a Non-lonogenic Water-Soluble
Polymer. J. Bioact. Compat. Polym., 20:419 (2005).
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AN ALGORITHM FOR SYNTHETIC APERTURE RADAR SIGNAL
PROCESSING VIA MERSENNE NUMBER TRANSFORM

Rosen Bogdanov, Borislav Bedzhev
V. Levski National Military University

Abstract. Synthetic Aperture Radar (SAR) is a technique for identification of objects by
means of their reconstructed images with high resolution. Due to its unique abilities the SAR
technology has critical role in some areas, such as space researches and military activities.
This situation motivates large number of scientific projects, conducted in order to improve the
features of the SAR technology. With regard to the above stated our paper aims to suggest an
algorithm for SAR signal processing, based on Number Theoretic Transforms (NTT). Our
paper is organized as follows. First, the mathematical basics of the NTTs are recalled.
Second, an algorithm for Synthetic Aperture Radar signal processing via Mersenne Number
Transform is presented. Here the main idea is the continuous convolution corresponding to
the digital filtering process to be divided into a series of circular convolutions, which are
computable by means of finite field transforms. Third, the algorithm parameters and limitations
are analyzed. Finally, the numerical experiments implemented in MATLAB environment are
shown. The advantages of the proposed algorithm are elimination of round off errors and
possibility of computation without multiplications.

AJIITOPUTBM 3A OBPABOTKA HA CUTHANA
OT PAOAP CbC CUHTETUYHA AMNEPTYPA
YPE3 YHACNOBOTO NPEOBPA3YBAHUE HA MEPCEH

PoceH borgaHoB, bopucnaB bepxeB
HauyuoHaneH soeHeH yHugepcumem ,B. Jleecku”

Pestome. PagapbTt cbe cuHTETMYHa anepTtypa (PCA) e meToa 3a ngeHtudmkaumst Ha
06eKTM Ype3 TEXHUTE PEKOHCTPYMPaHN M300paXKeHWs C BUCOKa pasfaenurerniHa crnocobHOCT.
Mopagn yHukanHuTe cu Bb3MOXHOCTU PCA TexHomormata MMa >KU3HEHOBAaXHO 3HaveHue B
HAKOM 00nacTn, KaTto KOCMWUYECKUTE W3CredBaHUs WM BOEHHWUTE aencTeuda. To3m dakt e
3anerHan B ocHoBaTa Ha ronsim 6pov Hay4yHu NPOEeKTU, peanusmpaHun ¢ Len nogobpsisaHe Ha
Bb3MOXHocTuTe Ha PCA TexHonormata. B ropHoTo oOTHOweHue cratuaTa npeanara
anroputbM 3a obpabotka Ha PCA curHanm, OCHOBaBal, Ce Ha 4YUCMOBOTO TEOPETUYHO
npeobpasosanne (YTI). Ctatnara e opraHuM3vMpaHa No crnegHusa HadvH. Ham-Hanpepn ca
N3NoXeHn maTtematmyecknte ocHoBum Ha YTIM. CnegBa onucaHve Ha anroputbMa 3a
obpaboTka Ha curHanu OT pagap CbC CUHTETMYHA aneptypa 4pe3 4MCrOBOTO
npeobpasoBaHne Ha MepceH. Tyk OCHOBHaTa wuaes € HenpekbcHaTa KOHBOMOLKS,
CbOTBETCTBALLA Ha uUnppoBusa npouec Ha unTpupaHe, pasgeneH Ha cepusi OT KPbroswu
KOHBOIOLNN, Noanexaium Ha n34ncrneHune Ypes KkpanHum nonesmn npeobpasyBaHusa. Cneq ToBa
Ce aHanuaupaTt napameTpuTe M OrpaHMyYeHusaTa Ha anroputbma. M Hakpas ca nokasaHu
yucnosuTe ekcriepnumeHTn, peanusnpadHn B MATLAB cpepa. MNpegumcTeaTta Ha npeanaraHus
anroputTbM Cca EeNUMUHUPAHETO Ha TrPEeLUKUTE OT 3aKpbIfsiBAHETO U Bb3MOXHOCTTA 3a
n3umcneHme 6e3 yMHOXeHue.



SENS'2006

Second Scientific Conference with International Participation

SPACE, ECOLOGY, NANOTECHNOLOGY, SAFETY
14 — 16 June 2006, Varna, Bulgaria

CLUSTERIZATION ALGORYTHMS AND SOFTWARE
TECHNOLOGIES

Violeta Bozhikova, Mariyana Stoeva

TU-Varna, e-mail: vbojikova2000@yahoo.com, mariana_stoeva@abv.bg

Keywords: clusterization algorithms, software technologies, modulization

Abstract. Increasing amount of software systems during accompaniment, lack
of records or inaccurate records, great run-off of software maintenance specialists —
these are the indispensable problems, faced by all organizations dealing with software
production or technologic maintenance. The application of instrumentation means,
clusterizing the software system into subsystems assists the process of software
studies during accompaniment. Instrumental clusterization means automize the
software system restructuring process providing grounds for the system’s transfer to a
new platform, for improvement and updating of its structure. Underlying the
significance of this research area, the report discusses the topical state and
development prospects of clusterization algorithms in software technologies making a
parallel with classical clusterization algorithms — created and used in such fields as
biology, mathematics, social and other sciences.

AINNTOPUTMU 3A KNbCTEPU3ALNA U CODPTYEPHU TEXHOJIOI NN

Buoneta BoxukoBa, MapusHa CtoeBa

TY-BapHa, e-mail: vbojikova2000@yahoo.com, mariana_stoeva@abv.bg

Knoyoeu Oymu: anzopummu 3a Kibcmepu3auusi, coghmyepHuU
mexHoJsio2uu, Mooynu3sayus

Pe3rome. HapacTtBalw, pasmep Ha COPTYyepHUTE CUCTEMU NO BpeMe Ha
CbMPOBOXJAHETO, Nunca Ha [OOKYMEeHTauusi UM HeakypaTHO W3roTBeHa TakaBa,
rofiiIMO TEKYYECTBO Ha noaabplKalm codpTyepa cneumanncti — Toea ca HemsbexHuTe
npobnemu, ¢ KOMTO ce CONMbCKBA BCSAKa €4Ha OpraHvM3auusi, 3aHMMaBawia ce C
NpOn3BOACTBO M TEXHOMOrMMYHa noagpbXxka Ha codTyep. Ypes npunaraHe Ha
WHCTPYMEHTanHn cpeacrBa, KOUTO  KNbCTepupatr codTyepHaTa cuctema Ha
nogcmcteMm ce nognomarat npolecuTe Ha m3dyyaBaHe Ha codpTyepa No BpeMe Ha
cbrnpoBoxgaHe. WHCTpyMeHTanHuTe cpencTtBa 3a KnNbCTepusauus asTomMaTtusmpar
npoueca Ha pecTpyKTypupaHe Ha copTyepHata cuctema U cb3gaBaTt NpeanocTaBku
3a NpPeHOoC Ha cucTtemMarta Ha HoBa nnatdopma, 3a nogobpsBaHe U MogepHU3aUnsa Ha
HenHaTa CTpyKTypa. KaTto nogyeptaBa BaXXHOTO 3Ha4YeHMe Ha Tasu macnegoBarersicka
obnacT, goknaabT ANCKYTMPA aKTyanHOTO CbCTOSIHWE M NEPCNEKTUBN 3a pas3BuUTUE Ha
anropuTMuMTE 3a KNbCTepuU3aums B COPTYEPHUTE TEXHOMOMMW W NpaBu napanen c
Knacuyecknte anroputMm 3a KnbCcTepusaums —Cb3gadeHun U U3Non3BaHu B TakuMBa
obnacTtu kato 6uonorusa, matemMaTtuka, Coumantn n pyrn Hayku.
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KEY GENERATION USING LINEAR FEEDBACK SHIFT REGISTERS
IN SYNCHRONOUS AND SELF-SYNCHRONIZING CRYPTOSYSTEMS
WITH STREAM ENCODING

Adriana Borodzhieva

Angel Kunchev University of Rousse, e-mail: aborodjieva@ecs.ru.acad.bg

Keywords: cryptosystems, stream encoding, linear feedback shift registers

Abstract. The paper presents in short a model of the encoding and decoding
processes in a communication system; it shows the problems solved in cryptosystems
design and the reasons for their wide coming into communications in the last years.
More frequently used classical threats for breaking the cryptosystems defense are
considered. Stream encoding and some technologies for stream encoding are
described in detail in the paper. An example for key generation using a linear
feedback shift register is given and special attention to the weak points of this method
for key generation is paid. Finally the structures of synchronous and self-synchronizing
cryptosystems with stream encoding are considered as their advantages and
shortcomings are given.

FrEHEPUPAHE HA KI1lO4 C U3MNOJI3BBAHE HA JINHEEH
NMPEMECTBALL PETUCTBHP C OBPATHA BPB3KA B
CUHXPOHHU N CAMOCUHXPOHU3WUPALLU CE
KPUNTOCUCTEMU C NOTOYHO LULND®PUPAHE

AppwvaHa bopoaxueBa

PyceHcku yHusepcumem ,,AHeenn KbH4eg”, e-mail: aborodjieva@ecs.ru.acad.bg

Kno4yoBu Aymu: KpuntTocucTeMu, NOoTOUYHO WndpupaHe, NIMHEMHN NpemMecTBaLLm
perncTpu c obpatHa Bpb3Ka

Peslome. Cratusata npeactaBs HakpaTko Mofena Ha npouecuTe Ha
lwndppupaHe n gewmndpupaHe B eaHa KOMyHUKaLMOHHA CUCTeMa; NocoyBa 3agadnTe,
kouTo TpsibBa Oa ce peluaBaT MpU NPOEKTUPAHETO Ha KPUMTOCUCTEMMUTE, KaKTO U
MPUYMHUTE 3a LUMPOKOTO UM HaBMNM3aHe B KOMyHUKAUMUTE NpPe3 NOoCrnegHUTe roAvHM.
PasrnegaHn ca no-4ecto cpellaHuTe Kracuyecku 3anfaxv 3a pasbuBaHe Ha
3awmTata Ha Kpuntocuctemute. B maTtepmana ce onucea nogpoB6HO MOTOYHOTO
lWncppupaHe n HAKOM OT M3MOM3BAHUTE TEXHOMOrMM 3a MOTOYHO LKndpupaHe.
MpencrtaBeH e eavH NpUMeEpP 3a reHepupaHe Ha KN4 C U3MOoN3BaHe Ha NUHEeeH
npemecTBall perucTbp ¢ obpaTHa Bpb3ka, KaTo € 06bpHATO cneumanHo BHUMaHue u
Ha crnabute MecTa Ha TO3M MeTOA 3a reHepupaHe Ha koM. Hakpasi ce pasrnexaa u
CTPYKTypaTa Ha CUHXPOHHWUTE N CAaMOCUHXPOHU3MpALLM Ce KPUNTOCUCTEMMU C NOTOYHO
lWncppupaHe, kaTo ce NocoyBaT TEXHUTE OCHOBHM NPEAMMCTBA M HEAOCTaTbUM.
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ANALYSIS OF A 4-BIT LINEAR FEEDBACK SHIFT REGISTER
USED AS A KEY GENERATOR IN CRYPTOSYSTEMS
WITH STREAM ENCODING

Adriana Borodzhieva

Angel Kunchev University of Rousse, e-mail: aborodjieva@ecs.ru.acad.bg

Keywords: cryptosystems, stream encoding, linear feedback shift
registers

Abstract. The paper describes a program module developed with MS Excel that
permits determining the states of a 4-bit linear feedback shift register, used as a
generator of a pseudorandom key sequence in systems with stream encoding in a few
consecutive time moments at given initial state, as well as determining the ciphertext
using the generated key stream at given plaintext. By means of the created program
module the joints of the feedback of the shift register may be found out and its
vulnerability to known plaintext attack is demonstrated in this way. The module may be
used by students studying the courses “Communication systems” (especially
cryptosystems) and “Analysis and Synthesis of Logic Circuits”.

AHANN3 HA YHETUPUPA3PAOEH JIMHEEH NPEMECTBALL,
PETMCTBbP C OBPATHA BPBb3KA, U3MNOJI3BAH KATO TEHEPATOP
HA KoY B KPUNMTOCUCTEMMU C NOTOYHO LLNDOPUPAHE

AppwvaHa bopogxueBa

PyceHcku yHusepcumem ,AHzen KbHueg”, e-mail: aborodjieva@ecs.ru.acad.bg

KnioyoBM AOymu: KpUNTOCUCTEMM, MNOTOYHO wWUdpPUPaHe, NUHEWHU
npemMecTBaLly perucTpu c obpaTHa Bpb3ka

Pe3tome. CtatuaTa onucea paspaboTteH nporpameH moayn Ha MS Excel, konto
no3BonsiBa fa ce Onpeaenu CbCTOSHMETO Ha YeTupupaspsageH NUHEeEeH npemecTtealy,
pernctbp, W3NOM3BaH KaToO reHepatop Ha  NceBgocfnyyvyarMHa  KIYoBa
nocrnenoBaTesIHOCT B CUCTEMU C MOTOYHO LMdpuUpaHe, B HAKONKO MOCHeAoBaTENHU
TakTa, Npyn 3agageHo HavarHO CbCTOSIHNE, KaKTO M WWNAPUPaHUS TEKCT C U3Non3BaHe
Ha reHepupaHusa KI4YOB MOTOK, NpW 3agadeH oTKpuT TekcT. C nomowTa Ha
Ccb3afeHust nporpaMeH Moy MoXe [a ce OTKPUAT U CbeAuHeHusiTa B obpaTtHaTta
BPpb3Ka Ha perncTbpa, Kato no TO3W HaYMH Ce AEMOHCTpUpa yA3BUMOCTTA MYy KbM
aTaka Ha U3BECTHUS OTKPUT TeKCT. Pa3paboTeHuaT mogyn Moxe ga ce uanonsea oT
CTYAEHTW, M3y4YaBaln AucunnnmHute ,KOMYHMKaUMOHHWM cucTemun” (Mo-cneuymnanHo
KpuntocuctemuTe) u ,AHanm3 n CMHTE3 Ha NOrM4Yeckn cxemm”.
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DESCRIPTION AND APPLICATION
OF DATA ENCRYPTION STANDARD (DES)

Adriana Borodzhieva

Angel Kunchev University of Rousse, e-mail: aborodjieva@ecs.ru.acad.bg

Keywords: cryptosystems, data encryption standard

Abstract. The paper describes in detail the steps of the standardized algorithm
for data encryption - Data Encryption Standard (DES) that is still the most used cipher
in the world. Today the algorithm DES has lost its importance as a standard because
of its insufficient key length of 56 bits and its vulnerability to differential and linear
cryptoanalysis. However, DES remains the most thoroughly analyzed cryptographic
algorithm in the bibliography because it includes the main approach to reliable block
ciphers design and it serves as the basis of the algorithm Triple-DES, widely applied in
the cryptosystem PGP for data encryption.

OMNMUCAHUE U NPUNOXEHUE HA CTAHOAPTU3UPAHUA
AINNrOPUTHM 3A LULWOGPUPAHE HA OAHHU (DES)

AppwvaHa bopogxueBa

PyceHcku yHusepcumem ,AHeen KbH4eeg”, e-mail: aborodjieva@ecs.ru.acad.bg

KniouyoBu aymu: kpyntocucteMu, WwndprupaHe Ha AaHHWU, CTaHAAPT

Pestome. Cratmdara pasrnexga nogpobHO CTbMKUTE Ha CTaHAapTU3npaHus
anroputsbM 3a wudpupade Ha gaHHuM DES (Data Encryption Standard), konTto Bce
Olle € Han-mMacoBO W3Non3BaHuAT wudbp B cBeta. [Hec anroputbmMbT DES e
3arybun 3HauMMoCTTa CW KaTo CTaHgapT, HaW-Beve 3apagun HegocTaTbyHaTa Cu
ObIDKMHA Ha Knoda oT 56 6uTa n yasBumocTTa OT gudepeHumaneH v fnHeeH
kpuntoaHanu3. Obaye, DES octaBa Han-o6CTOMHO aHanM3MpPaHUAT KpunTorpadcku
anropuTbM B NnuTepaTtypaTa, Tbil Kato obxeBawa B cebe CuM OCHOBHMUA MOAXOA 3a
NpoeKkTupaHe Ha curypHu OnokoBM LWMEPU M Ha HEroBa OCHOBa Ce wusrpaxga
anroputbmbT Triple-DES, Hamunpaly lwnpoko npunoxeHune B kpuntocuctemata PGP.
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AUTOMATED SYSTEM FOR CONSTRUCTION
OF OPTICAL ORTHOGONAL CODES

Aleksandar Milev, Borislav Bedzhev
Bishop Konstantin Preslavski University of Shoumen
Key words: CDMA system, optical orthogonal codes

Abstract. The paper describes an automated laboratory system for
construction of optical orthogonal codes used in CDMA systems. Based on the input
parameters of these codes, such as weight and length of code, and the constraints of
the autocorrelation and cross-correlation function, this automated laboratory system
can generate a family of optical orthogonal codes with entered requirements. Different
methods are considered in code generation. The resulting codes could be compared
by the proposed automated lab system. In addition to this, multi-wavelength codes
could be constructed. Evaluation of different parameters of CDMA system is done
based on generated codes like total throughput, bit error rate (BER) and multi access
interference (MAI) considering users transmitting information simultaneously. The
automated system gives possibility to define traffic type (data, audio, video) by optical
orthogonal codes with variable length.

ABTOMATU3UPAHA CUCTEMA 3A CbCTABSAHE
HA ONTUYHU OPTOIOHAITH KOOOBE

AnekcaHabp Munes

LymeHcku yHuBepcuteT ,Ennckon KoHctaHTuH lNpecnaBckun”
Knouyosu aymu: CDMA cuctema, onTUYHM OPTOroHanHu Kogose

Pe3tome. B ctatnara e onucaHa aBtomatusmpaHa nabopaTopHa cuctema 3a
CbCTaBsiHE Ha ONTMYHM OpTOroHanHu kogose, m3nonssaHa B CDMA cuctemnte. Ha
6asaTa Ha BXOOHWUTE NapamMeTpu Ha Te3n KOAOoBe, KaTo Terno U AbiK1HA Ha Koaa, u
Ha OrpaHuMYeHusTa, HanoXxeHu OT QYHKUMATA Ha aBToKopenauuss v B3auMHa
kopenaums, asToMaTu3upaHaTa nabopaTopHa cucTemMa MoOXe [Ja reHepupa
CEMENCTBO OT ONTMYHU OPTOrOHaNHMW KOAOBE C BbBeAEHU Wu3nckBaHus. [lpu
reHepupaHeTO Ha KOAOBeTe ca pasrnefaHu pasnuyHu metogu. lNonyyvyeHute kogose
morat ga 6baaT cpaBHEHW OT aBTOMaTuaupaHarta nabopatopHa cuctema. OcBeH
TOBa, MoraTt fa ce Cb3faBaT KOAOBE C MHOMO Ab/MKMHM Ha BbfHata. Ha 6asaTta Ha
reHepupaH1UTe KOOOBE € HanpaBeHa € OueHKa Ha pasnuyHute napametpyn Ha CDMA
cuctemata, kato obuwa npoaykuusi, HUBO Ha rpewkun B 6utoBete (BER) un
B3anmogencteme npu pgoctbn (MAI) OT MHOro wMmecta, KaTo € pasrnegaHo
€OHOBPEMEHHOTO npefaBaHe Ha MHpoOpmMaumsaTa OT MHOro notpebutenn.
ABTOMaTU3MpaHaTa cucTema [aBa Bb3MOXHOCT fa ce gedumHupa Buaa Ha Tpadumka
(AaHHK, ayano, BUAeO) Ypes ONTUYHN OPTOroHanHM KOAOBE C MPOMEHSIMBA AbIMKMHA.
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NEURON NETWORKS IN RECOGNITION.
SYMPTOM SPACE AND STRUCTURE

Yordan Sivkov, Ancho Draganov, Chavdar Aleksandrov
e-mail: j.sivkov@gmail.com

N. Vaptsarov Higher Military Navy School

Keywords: neuron networks, recognition, symptom space, passive
hydroacoustics

Abstract. The recent decade witnessed the intensive development and
introduction of new powerful digital technologies in automatic data processing and
recognition. Artificial neuron networks are one of the major lines in this field and, on
account of their high efficiency, are a preferred technique for solving of recognition
and classification problems. A major task in implementing a neuron network is to
determine the symptom space, i.e. the symptoms based on which we shall recognize
the observed objects and the resulting multi-layer structure and activation functions.
The implementation in the field of passive hydroacoustics though a specific field, gives
a generalized idea of the potentials of such type of systems and their applicability in
other areas, such as space observations and studies.

HEBPOHHU MPEXW B PA3NO3HABAHETO.
NMPU3HAKOBO NPOCTPAHCTBO U CTPYKTYPA.

MopaaH CuekoB, AH4o [lparaHoB, YaBaap AnekcaHapoB
BBMY "H. Banuyaposg”

KniouoBM AOymMu: HEBPOHHM MpeXu, pa3no3HaBaHe, MPU3HAKOBO
NPOCTPAHCTBO, NAaCMBHA XMAPOAKYCTHUKA

Pestome. [lpe3 wm3amuHanoTo pfecetunetve asBToMatuyHata obpaboTka Ha
WHpopMaumaTa U pasno3HaBaHe B npoueca Ha HabntogeHneto npeTbpnaxa GypHo
pasBMTME W HaBfM3aHe Ha HOBU MOLLHM UMPOBU TexHomnoruu. W3kycTBeHuTe
HEBPOHHN MpEeXmM ca efHO OT OCHOBHWUTE HanpasneHus B Tasm obract u nopagu
CBOSITA BMCOKa eYeKTMBHOCT ca npegnodntaH cnocob 3a pellaBaHe Ha 3agadunte no
pasno3HaBaHe W knacudukaums. OCHOBHa 3ajaya npu peanusavpaHeTo Ha efHa
HEBPOHHA Mpexa ca onpedenaHeTo Ha MPU3HAKOBOTO MPOCTPAHCTBO, T.e.
npu3HauuTe No KOUTO LWe pa3no3HaBame HabnwgaBaHuTe 06eKTM U npousTvyawaTa
OT TOBa MHOrOCSIOMHA CTPYKTypa M akTMBauuoHHW yHKUMN. Peanusaumata B
obnactta Ha nacvBHaTa XuAapoaKyCTUKa e crneumduyHa obnacTt, HO gaBa efHa
obobuwieHa npeacraBa 3a Bb3MOXHOCTUTE Ha nogobeH Tun cuctemm wn
NPUIOXMMOCTTa UM B ApyrM obnactu, Kato Hanpumep KOCMUYEeCKUTe HabrogeHus u
n3cnenBaHus.
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STRUCTURAL MODELS AND TOPOLOGICAL DESIGN OF FAST
NEURAL NETWORKS

Nikolay Petrov’, Simeon Mruchev?, Dimitar Ginchev®, Tasho Georgiev
'e-mail: nikipetrov@lykos.com;
26003 Stara Zagora, 45, Tsar Simeon Veliki Blvd., fl. 28; phone. 042/630 45;
% phone. +359 898/62 12 76, e-mail: ginchev_dimitar@yahoo.com

Keywords: neural networks, fast algorithm, network topology, partial
reflections, setting, structural model

Summary: Structural and topological models of Multi-layer Fast Neural
Networks (MFNN) are considered. A mathematical algorithm for expression of the
numerical sets and the theory of linear presentations is used; an algorithm for the
design of Fast Neural Networks topology is proposed.

CTPYKTYPHU MOAEJIN N TOMOJIOTMYECKO NPOEKTUPAHE
HA BbP3 HEBPOHHU MPEXWU

Hukonait Metpos', CumeoH MpbquZ, OumnTbp MHues®, Tawo Meoprues
'e-mail: nikipetrov@lykos.com;
2 oyn. “Llap CumeoH Benukn” Ne 45, 6003 Ctapa 3aropa; ten.: 042/630 45;
3 ren.: 0898 62 12 76,
e-mail: ginchev_dimitar@yahoo.com

Kno4yoBu AymMu: HEBPOHHU MpeXu, 6bp3 anropuTsbM, TONOSIOrUS Ha Mpexa,
YacTUYHM OTpa3ABaHUA, NOCTaBsAHe (NoacTaBsiHE), CTPYKTYpeH Moaen

Pe3stome: Pasrnexpgar ce CTPYKTYpHUTE W TOMOMOrmyeckute MOAenu Ha
MHorocnonHn bbpam HespoHHu Mpexu (MBHM). U3non3saH e maTtemMaTuyeckusT
anropuTbM Ha OTpa3siBAaHETO Ha YUCMOBUTE MHOXECTBA W TeopuATa Ha NUHenHUTe
npeacTaBsHUA, Npearara ce anropyTbM 3a NPOEKTUPaHETOo Ha Tononornsata Ha bbpan
HeBpoHHN Mpexu.
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ON A POSSIBILITY FOR COMMUNICATION AND COMPUTING
DEVICES EMI SHIELDING

Lubomir Vuchkov
Institute for Electrochemistry and Energy Systems — BAS

Keywords: electromagnetic interference, shielding, ,,computer” terrorism

BbPXY EAHA Bb3MOXHOCT 3A EMI EKPAHUPAHE HA
KOMYHUKALUUOHHU U KOMMIOTBPHU YCTPOUCTBA

JTro6omup ByukoB
WHCcmumym o enekmpoxumusi u eHepaulHu cucmemu — bAH

KnrouoBu aymu: eneKkTpoMarHMTHoO CMylLueHue, eKpaHupaHe,
»KOMMIOTHLPEH” TePOPU3BM

Abstract. Recently, many international terrorist groups can actively plan
coordinated attacks against both military and space computer and telecommunication
systems and civilian critical infrastructures (such as Supervisory Control and Data
Acquisition Systems), using high level electromagnetic field techniques. Because the
electromagnetic interference (EMI) shielding activities play the major role for the
prevention of the damages, disrupt equipment operations, change processing control,
or corrupt stored data. High energy electromagnetic fields with a large frequency
range, different duration and intensity can overload circuit boards, transistors, and
other electronics, as well as they can erase electronic memory, upset software, or
permanently disable all electronic components.

Defense and Security Sector leaders plan different strategies in the three
directions: ONP (Open Network Provision), Satellite Telecommunication (ST) and
Mobile Telecommunication Systems (MTS). All of these directions include the
protection against non-authorized accesses to the data bases and voice
transmissions, which can implement via a interception of own frequencies as well as
the protection against directed electromagnetic hazardous flows.

The present paper reports some results concerning scientific investigations,
testing and industrial incorporation of a easy accessible, inexpensive, high efficiently
and reliable method for EMI shielding —electrochemical deposition of amorphous metal
alloys layers onto both outer surfaces of the products boxes and surfaces of the inner
interposed modules, independently of their materials - plastics, aluminum alloys or
ferrous metals. These advantages allow the method to be high competitive, compared
to the other methods, and draw its future development and multiplication.
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ONE POSSIBILITY TO CONTROL THE PARAMETERS
OF A COMMUNICATION CHANNEL
DURING INFORMATION TRANSFER

Petko Zhelyazov, Mihail Zhelyazov
e-mail : mjeliazov @ mail.bg

Angel Kunchev University of Rousse
Keywords: communication channel, transfer, information coding

Abstract. The paper suggests a possibility to perform direct and continuous
control of the communication channels’ main parameters during discrete information
transfer. The channel parameters are considered, such as operation rate, information
capacity of the communication channels, errors during information transfer, modern
methods for information coding, disturbing factors’ influence on the communication
channels’ operation. A method for operative control of the main parameters and its
practical implementation in communication channels used currently in communication
systems is suggested.

EOHA Bb3MOXHOCT 3A KOHTPOJIMPAHE NMAPAMETPUTE
HA CBBbP30O4YEH KAHAN NP NPEOABAHE HA UH®OPMALIUA

MeTtko Xenssos, Muxaun Xensasos
PyceHcku yHusepcumem “AHzesn KbH4yeg”

KnioyoBn pgymum: CcBbpP30YEeH KaHan, npepaBaHe, KoaupaHe Ha
nHdpopmaums

Pe3tlome. B goknaga e npeanoxeHa eqHa Bb3MOXHOCT 3a OCbLLECTBsIBaHE Ha
Npsik M HenpekbCHaT BbB BPEMETO KOHTPOST Ha OCHOBHWTE MnapaMeTpu Ha
CBbP30YHUTE KaHanu npu npegaBaHEToO Ha AUCKpeTHa uHdopmMauus. PasrnegaHu ca
napamMeTpuTe Ha KaHana, kato Obp3oaencTeue, NHHOPMATUBHOCT HA CBHP3OYHUTE
KaHanu, rpewku npu npeHacsHeTo Ha WHdopmauusiTa, CbBPEMEHHM METOAM 3a
KOAMPaHETO Ha MHopMaLMATa, BNUSIHAE Ha CMyLLaBallM akTopu BbpXy paboTaTta
Ha CBbp304HUTE KaHanwu. MNpegnara ce meTon 3a onepaTUBEH KOHTPOS Ha OCHOBHUTE
napamMeTpu U HeroBaTa NpakTU4ecka peanu3auus B AeWCTBalLM B MOMEHTa pearnHu
CBbP30YHM KaHanu B KOMYHUKALMOHHUTE CUCTEMM.
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METHODS TO ASSESS THE PROTECTION
OF SPECIFIC DEDICATION COMMUNICATION SYSTEM ELEMENTS
FROM MUTUAL DISTURBANCES

Mihail Zhelyazov, Teodora Petrova
e-mail : mjeliazov @ mail.bg

Angel Kunchev University of Rousse
Keywords: mutual interference, version-determined element modelling

Abstract. The paper describes methods to assess the protection degree of
specific dedication communication system elements from mutual interference. The
methods are based on multiple-version-determined modelling of the system’s
elements and the disturbing circumstances, in which these elements operate. The
performed specific and comprehensive assessment of the system’s operation
efficiency under mutual disturbance ensures the methods’ adequateness.

METOAUKA 3A OLIEHKA SALLUTEHOCTTA HA EJNIEMEHTUTE
OT CUCTEMATA 3A BPb3KA CbC CIMNEUUAITHO
NPEAHA3HAYEHUE OT BSBAUMHU CMYLLEHUA

Muxaunn Xensasos, Teogopa lNeTpoBa
PyceHcku yHueepcumem "AHeen KbH4yeg”

KnouyoBu AymMun: B3aUMHU CMylleHuns, noBapuvuaHTHO AOeTepMWHUNPaHO
mMoaenupaHe Ha enieMeHTuTe

Pe3tome. B goknaga e onvcaHa MeToauKa 3a OLeHKa cTeneHTa Ha 3aluTeHoCT
Ha eneMeHTUTe OT cUcTeMa 3a Bpb3ka CbC crelnanHo npeaHasHayeHne oT B3auMHU
CMYLLEHWUS, KOSITO CE& OCHOBaBa BbpXY MOBAPMAHTHOTO AETEPMUHUPAHO MoAenupaHe
Ha eneMeHTUTe OT cucTemata W cMylljaBaliata obOCTaHOBKa, B KOSITO CbLUUTE
paboTaT. AJekBaTHOCTTa Ha MeToauKkata ce [JocTura 4Ype3 KOHKPETHOCT U
BCEOOXBATHOCT Ha W3BLPLUEHUTE OLEHKM MO nokasaTensa edqekTUBHOCT Ha
byHKLMOHUPAHE Ha cucTemaTta B YCNOBUS Ha BIMSIHME Ha B3aUMHW CMYLLIEHUS.
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CLOSE-DISTANCE HIGH-SENSITIVITY
DOPLER DETECTOR VERSION

Teodora Petrova, Mihail Zhelyazov
e-mail : mjeliazov @ mail.bg

Angel Kunchev University of Rousse

Keywords: Dopler detector, signal-to-noise ratio, close-distance
radiolocation

Abstract. The paper suggests a pulse method for combating own disturbances
of frequency 1/ f in Dopler radiolocation signal detectors. A device model for the
method’s implementation in close radiolocation systems is synthesized. The report
shows that in radiolocation systems where the Dopler signal frequency does not
exceed several dozen kHz, signal-to-noise ratio might increase significantly — by up to
one order.

BAPUAHT HA OOIMNJIEPOBCKU OTKPUBATEI
3A BJIU3KO PA3CTOAHUE C NOBULLEHA YYBCTBUTEJIHOCT

Teopopa MNMeTpoBa, Muxaun Xenssos
e-mail : mjeliazov @ mail.bg

PyceHcku yHueepcumem "AHeen KbH4yeg”

KnioyoBun aymu: ponnepoBCKM OTKpuBaTesl, OTHOLUEHMEe curHan/wym,
6nus3ka paguonokauus

Pestome. B poknaga e npegnoxeH wumnyrnceH wmeton 3a 6opba cbe
cobcTBeHUTE cMmyLLeHus ¢ YecTtoTa 1/ f B OTKpMBaTeNnn Ha pagnosiokaunoHHN CUrHanm
OT ponnepoBckn Tun. CuHTE3upaH € Moferi Ha YCTPOMCTBO 3a peanuanpaHe Ha
mMeToga B cuctemuTe 3a 6nuska paguonokauusa. B pgoknaga e nokasaHo, 4ye B
pagnonokaunoHHNTE CUCTEMW, MPU KOUTO 4YecToTaTa Ha [ONNepoBUs CUTHaAM He
NnpeBuLLIaBa HAKOMKO [eCeTKM Kuroxepua OTHOLIEHWEeTO curHan/liym moxe fa ce
yBEenuyun 4yBCTBUTENHO — A0 €4UH NOpPsAbK.
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TRANSLATION OF SEISMOLOGIC INFORMATION
USING THE MOBILE TELEPHONE NETWORK - GSM

Garo Mardirossian', Atanas Georgiev®

"SRI, BAS
2 Geophysical Institute, BAS

Keywords: seismologic information, mobile telephone network

Abstract. The express and reliable translation of seismologic information is a
topical problem. To solve this problem, most recent technologies and instrumentation
are used. The paper discusses the possibility for operative translation of seismologic
information on the territory of the Republic of Bulgaria using the available mobile
cellular GSM network. The grounds for this suggestion are presented and the
possibilities for its accomplishment are analyzed. Preliminary quantitative assessment
is made of the means of information transfer and the optimal option for it is chosen.
The respective hardware and software problems are considered and discussed as
well as some technical parameters and details of seismologic information transfer. As
a result, a concept for seismologic information translation on the territory of the
Republic of Bulgaria using the available mobile cellular GSM network is elaborated.

TPAHCJIIMPAHE HA CEU3MOJION'MYHA UHOOPMALIUA
C N3NON3BAHE HA MPEXATA 3A MOBUJIHA TEJNIE®OHUA - GSM

Mapo MapaupocsH' , Atanac Meoprues?

" Micmumym 3a kocmuyecku uscnedsaHus - BAH
2 M'eogpusuyeH uHemumym - BAH

Knio4yoBu gymu: cenamonormiyHa nHopmaumsa, MobunHa tenecgoHHa Mpexa

Pestome. EkcnpecHOTO © HagexaHo TpaHCnMpaHe Ha CeuM3MOSIornyHa
nHpopmauma e aktyaneH npobnem. 3a pelsaBaHeToO Ha TO3n nNpobnem ce manonasat
Han-MoAepHN TEXHONOrMM 1M cpeacTea. B ctatuaTa ce pasrnexaga Bb3MOXHOCTTa 3a
onepaTMBHO TpaHCNMpaHe Ha CeuM3MONorMyHa MHGOpMauMsi Ha TepuTopuaTa Ha
Penybnuka Bbnrapus 4pes3 v3non3eaHe Ha CblUecTByBallaTa MoOOWNHa KneTbuyHa
GSM wmpexa. NpeacrtaseHn ca MOTMBUTE 3a TakoBa NPeanoXeHue U ca aHanuanpaHu
Bb3MOXHOCTUTE 3a peanusaumusata my. HanpaBeHa e mbpBOHA4yanHa KonvMyecTBeHa
npeLeHka Ha HauyMHUTEe 3a npeHacsiHe Ha MHopmaumnata n e n3bpaH oNTUManNHUAT
BapvMaHT 3a ToBa. PasrmegaHnm M ca AOUCKYTMPaHM CbOTBETHUTE XapayepHu W
copTyepHM NpobnemMmn n HAKOM TEXHNUYECKM NapaMeTpu 1 AeTannm Ha TpaHCIMpaHeTo
Ha ceu3MosiormyHa uHgopmaums. Kato pesyntaT € cb3gageHa KoHuenuusa 3a
TPaHCNMpaHETO Ha CeuM3MOofnornmyHa mHdopMaumsa Ha TepuTopuata Ha Penybnuka
Bbnrapus 4pes nanonaeaHe Ha CblUecTByBallaTta MobunHa knetb4yHa GSM mpexa.
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WIRELESS M2M SYSTEM ARCHITECTURE FOR
DATA- ACQUISITION AND CONTROL

Elmira Bachvarova
PhD Student, CLMI, BAS
Keywords: Bluetooth, ZigBee, M2M, GPRS, microcontroller

Abstract: The great technological advance in the field of communication and
computation provided for a new form of machine interconnectivity — the wireless M2M
technology. The article presents solution for distributed wireless M2M system architecture for
data acquisition and control. Some applications of the system are considered.

The system has hierarchy structure including tree types of modules are specialized in
data collecting, analysis and control and communication management.

The data collecting modules provides measure of different physical parameters and
supports wireless and wired communication interfaces.

The control module change actuators parameters depending on the data measurement it
received by the data collecting modules and the selected control strategy. Communication
modules provide possibility of localized monitoring, analysis and control of the system via
Internet and cooperation to other M2M stations.

The system supports Bluetooth & Zig Bee to GPRS gateway capabilities.

APXUTEKTYPA HA BE3XW4YHA M2M CUCTEMA
3A CBOP HA OAHHU U KOHTPOI

Enmupa BbbuBapoBa
0okmopaHm - LIJIMU - BAH
Knouosu aymu: Bluetooth, ZigBee, M2M, GPRS, MukpokoHTponep

Pe3tome. [onemusaT TexHonorMdeH Hanpabk B obnactrta Ha KOMyHUKauuuTe WU
n3yucnmTenHaTa TexHWKka pJdoBede A0 Cb3JaBaHEeTO Ha HOB BWA CBbp3BaHe Mexay
ycTponcTBata — 6eaxunyHata M2M TexHonorus. B ctatuaTa € onucaHo edHO pelleHue 3a
cuctema c pasnpegeneHa 6eaxunyHa M2M apxuTekTypa, npeaHasHadyeHa 3a cOop Ha JaHHU U
ynpasneHune. PastnenaHun ca HAKOU NPUoXeHMs Ha cuctemara.

Cucrtemarta nma nepapxmyHa CTpykTypa, CbCTosILLa ce OT AbPBOBUAHN MOAYNN, KOUTO
ca cneumanuavMpaHm 3a cOOp Ha [AaHHM, aHanu3 W npaBfieHMe W ynpaBrieHne Ha
KOMYHMKaLmaTa.

Moagyntne 3a cbop Ha [aHHWM [aBaT Bb3MOXHOCT 3a M3MepBaHe Ha pasnnyHu
GU3nYHN NapameTpu n nogabpxat 6es3xnyeH n kabeneH KOMyHUKaLUMOHEH NHTepdenC.

KOHTpONMHMAT MOAyn npoMeHs napameTpuTe Ha akTuBatopa B 3aBMCUMOCT OT
nonyvyeHuTe u3MepBaHWs OT MogynuTe 3a cbop Ha AaHHM n m3bpaHaTa cTpaterns Ha
ynpasneHve. KomyHMKauMOHHUTE MOAYNM OaBaT Bb3MOXHOCT 3a foKanuanpaH MOHUTOPUHT,
aHanu3 u ynpaeneHve Ha cuctemaTa uype3 WHTepHeT M 3a B3amopgenctsme ¢ apyrm M2M
cTaHuuun.

Cuctemara nogavbpxa Bluetooth & Zig Bee o GPRS reiityen Bb3MOXHOCTH.



SENS'2006

Second Scientific Conference with International Participation

SPACE, ECOLOGY, NANOTECHNOLOGY, SAFETY
14 — 16 June 2006, Varna, Bulgaria

SATELLITE CONTROL MODULE

Dichko Bachvarov, Ani Boneva, Rumyana Krasteva,
Veselin Georchev, Roman Zachariev
e-mail: dichko@clmi.bas.bg

CLMI - BAS
Keywords: Satellite, RISC-processor, safe-controller, data processing

Abstract. The article presents one hardware and software solution of space
satellite control system, based on use of microcontrollers ATmega2560. The system
architecture is a multiprocessor modular structure based on a safe-technology
principles. The system application software has abilities for on-line reloading from
ground communication station by telemetry channel. This feature allows applications
changing during satellite devices operation. The control system supports all on-board
units, the synchronization between them and the interface to the satellite
communication control unit. One of the sophisticated tasks of the system software is
the maintenance of on board short format camera and making pictures of the selected
regions from the ground. Other task is image preprocessing, formatting and sending
frames to the communication control unit.

The use of safe technology makes the satellite control system robust & reliable.

Moayn 3A ClMMbTHUKOBO YINPABJIEHUE

Ouyko bbvuBapoB, AHn BboHeBa, PymsiHa KpbcTeBa,
BecenuH NeopueB, PomaH 3axapueB

UJ/IMU - BAH
Knio4yoBu aymu: cnbTHUK, RISC-npouecop, cenc-koHTponep, o6padboTka Ha AaHHU

Pe3tome. B cTtatusata e onvcaHo egHO xapAyepHO U COPTYepHO pelleHue Ha
cucTema 3a ynpasfeHWe Ha CMbTHUUM, B KOETO Ca WU3MNon3BaHM MUKPOKOHTpOsiepu
ATmega2560. ApxuTekTypaTa Ha cucTemMarta npeacTasnsiBa MHOrornpouecopHa
MoynHa CTPYKTypa, OCHOBaBalla ce Ha NpuHUMnuTe Ha Ge3onacHaTa TEXHOMOrus.
MpunoxHmnat codTyep Ha cuctemaTa AaBa Bb3MOXHOCT 3a OH-MalH cBangHe Ha
AaHHUTE No TenemMeTpudeH KaHan B Ha3eMHa KOMYHMKaUWOHHA CcTaHumda. Tasu
Bb3MOXHOCT MO3BOSISIBA A CE MPOMEHSAT NPUIOXHUTE NporpamMu nNo Bpeme Ha paboTa
Ha CMbTHUKOBUTE YCTPOMCTBA. YNpasnssaliata cuctemMa nogabpxka BCU4kM 6opaosm
YCTPOMCTBA, CUHXPOHMU3aUMATa MexXay TaX M uHTepdenca CbC ynpaBnsaBaLloTo
YCTPOWCTBO 3@ CMbTHUKOBA KOMyHUKauusa. EgHa oT cnoxHuTe 3agavvM Ha CUCTEMHUS
codbTyep e noaabpKaHeTo Ha BbopaoBa manogopmaTHa kKamepa U 3aCHEMaHETO Ha
n3bpaHn yyactbuUM OT 3eMHaTa Teputopus. [pyra 3agada e npeasapuTenHaTa
obpaboTka Ha wu3obpaxeHusaTa, opmaTMpaHeTO M U3NpallaHeTO Ha Kagpu OO
KOMYHUKaLMOHHOTO YNpaBrsBaLlo yCTPONCTBO.

M3nonsgaHata 6Ge3onacHa  TexHOMOrMs  rapaHTupa  3gpaBuHata MU
HaJeXaQHOCTTa Ha cucTemaTa 3a ynpasfeHue Ha CbTHUKA.
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COMPUTERS IN LANGUAGE LEARNING

Aneliya Karagyozyan
National Military University

Keywords: language learning, virtual classroom, computer-aided
language learning

Abstract. The paper is dedicated to the role of computers as both teachers and
tools in foreign language learning in the world of fast developing technologies and
communication. The various advantages of the virtual classroom are analyzed, as well
as some of the basic methods of computer-aided language learning. Special attention
is paid to the role of the World Wide Web as recourse of courses, lessons, quizzes,
exercises, grammar games and language tests. The paper also includes the
disadvantages of computer-aided language learning, i.e. the lack of individualization,
the necessity of advanced computer skills in both teachers and students, costly
infrastructure.

N3MNOJNISBAHE HA KOMMNMIOTPU B ESUKOBOTO OBYYEHUE

AHenua Kaparbo3siH
HayuoHaneH soeHeH yHusepcumem

KnioyoBn pgymm: e3vkoBo oOy4vyeHuMe, BuUpTyanHa KnacHa cTas,
KOMMIOTbPHO €3MKOBO 06y4yeHue

Pe3tome. CTtaTnsata e nocBeTeHa Ha ponsita Ha KOMMNIOTPUTE KaTo CpeacTBo 3a
oby4yeHne B 4yXKOOE3MKOBOTO 0OOyvyeHMe B cBeTa Ha Obp30o pasBuBawuTe Ce
TEXHOMOMMN M KOMYyHMKauun. AHanuaupaHm ca pasnMyHuTe npeammcTea  Ha
BMpTyanHata KrnacHa cTasl, KakTO M HSKOM OCHOBHM METOAM Ha Yy>KO0E3UKOBO
oby4yeHune c nomoLyTa Ha KomntoTpu. CneumanHo BHUMaHMe e 06bpHATO Ha pondaTa Ha
MpexaTa KaTo M3TOYHUK Ha KypCoBe, YPOLW, BBMPOCHULN, YNPAXKHEHUS, rpaMaTuyHn
urpmn n esmkosn tectoe. OCBEH TOBa, CTaTuaTa pasrnexaa HegocTaTbLMTe Ha TO3N
BM4 obyyeHue, KaTo nuncata Ha MHAMBMAOyanu3aumsi, HeobxogumocTTa OT pasBUTU
KOMMIOTBbPHU YMEHUS Yy NpenogaBaTenuTe n obyyaBaHuTe, ckbnata MHOpPacTpyKTypa.



SENS'2006

Second Scientific Conference with International Participation

SPACE, ECOLOGY, NANOTECHNOLOGY, SAFETY
14 — 16 June 2006, Varna, Bulgaria

CRYPTOGRAPHY: ROLES, MARKET, AND INFRASTRUCTURE

Radoslav Kardjhiev, Kremen Hristov

ICON Ltd., Shoumen
e-mail:kremen.hristov@gmail.com

Keywords: cryptography, security

Abstract. Cryptography is a technology that can play important roles in
addressing certain types of information vulnerability, although it is not sufficient to deal
with all threats to information security. As a technology, cryptography is embedded
into products that are purchased by a large number of users; thus, it is important to
examine various aspects of the market for cryptography.

KPUNTOITPA®UATA: POJIA, MA3AP U UHDOPACTPYKTYPA
Papocnas KtpaxueB, KpemeH Xpucrtos

UKOH 004, WymeH

KnoyoBu aymu: kpuntorpadus, CUrypHocCT

Pe3tome. Kpuntorpagpusita € TEXHONOMMs, KOSITO MOXEe [a urpae BaXkHa porss
3a pellaBaHe Ha peluaBaHe Ha NpobnemuTe NpM HAKOM BUOOBE HEHAAEXOHOCT Ha
MHpopMaunATa, BBLNPEKM Ye OTYMTAHEeTO Ha BCUYKM 3annaxu 3a HagexaHocTTa Ha
MHopMaumnaTa He e JocTaTbyHO. KaTto TexHonorus, kpyntorpaduara ce nsnonssa B
NPOAYKTW, KynyBaHW OT ronsm 6pon notpebutenn; ToBa Hanara vscnegsaHeTo Ha
pasfiMyHW acnekTy Ha nasapa Ha KpunTtorpagusTa.
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SIMULATION ANALYSIS OF THE VITERBI CONVOLUTIONAL
DECODING ALGORITHM

Teodor lliev
Angel Kunchev University of Rousse
Keywords: Viterbi decoding, maximum likelihood, Hamming distance

Abstract. The advantage of Viterbi decoding, compared with brute—force
decoding, is that the complexity of Viterbi decoding is not a function of the number of
symbols in the codeword sequence. The Viterbi algorithm removes from consideration
those trellis paths that could not possibly be candidates for the maximum likelihood
choice. The decoder continues in this way to advance deeper into the trellis, making
decision by eliminating the least likely paths. The paper is devoted to an example of
Viterbi convolutional decoding, where the goal of selecting the optimum path can be
expressed, equivalently, as choosing the codeword with the maximum likelihood
metric, or as choosing the codeword with the minimum Hamming distance. We
propose encoding and decoding structures with their trellis diagrams and algorithm for
hard and soft decoding decision. The results obtained from the simulation model
provide the opportunity to assess the quality of decoding.

CUMYNALUUOHEH AHAINN3
HA KOHBOJIOUMWOHEH AEKOAUPALL AITTOPUTBM HA BUTEPBU

Teopop Unues
PyceHcku yHugepcumem ,AHzen1 KbH4yeg”

KnroyoBun pymu: pekogmpaHe Ha Butepbu, makcumanHo nopoGwe,
pa3ctosiHue no XeMuHr

Pestome. lNpegmmctBata Ha gekogumpaHeTo Ha Butepbu, B cpaBHeHME CbC
CUNOBOTO AeKoAMpPaHe € Ye CIOXHOCTTa Ha AekogmpaHeTo Ha Butepbu He e doyHKUmA
Ha 6posi cMMBONK B KogoOBaTa nopeguua ot gymu. AnroputbMbT Ha Butepbu Boam oo
oTnagaHe OT pasrfnexgaHeTo Ha obxogHuUTe MapLUpyTu, KOUTO He MoraT fa y4dacTear
B M3bopa Ha mMakcumanHoTo nogobue. Taka gekogepbT NpoabikaBa Aa AEncTea,
B3eMalku pelleHue 4pes3 enuUMUHUpaHe Ha Hal-mMariko BeposTHUTe mapupyTtu. B
cTaTusTa e pasrneaaH eauH npMmep Ha KOHBOMIOLMOHHOTO AekoampaHe Ha Butepbu,
npy KOWTO uUenTa 3a u3bop Ha ONnNTUManHWs MapwpyT MOXe [a ce wu3pasmu
€KBMBANeHTHO, KaToO Ce M3Non3Ba MeTpukata Ha MakCMMarHOTO CXOACTBO, UMK KaTo
ce usbepe kogoBa AymMa C MUHMMANHO pascTtoaHue no XemuHr. lNpyennoxenu ca
Koaupawm 1 OeKoaupalln CTPYKTYpU M TeXHUTe OBXOAHW CXemMu U anropuTbMm 3a
xapayepHo u copTyepHO agekogupaHe. Pesyntatute, nonyvyeHu OT CUMYIALMOHHUSA
Mogaen, AaBaT Bb3MOXXHOCT Aa Ce OLEHU Ka4eCcTBOTO Ha AeKoanpaHe.
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FADING CHANNELS MODELLING AND ESTIMATION
OF THE CORRELATION AND SPECTRAL PROPERTIES
OF THE PROCESSES IN THE CHANNELS

Teodor lliev, Bozhidar Stefanov
University of Rousse

Keywords: fading channels, wireless channels, multipath, shadowing

Abstract. A precise mathematical description of fading channels is given and
the correlation and spectral properties of the signals in fading channels are
determined. Radiowave propagation through wireless channels is a complicated
phenomenon characterized by various effects such as multipath and shadowing. The
result is a range of relatively simple and accurate statistical models for fading
channels that depend on the particular propagation environment and underlying
communication scenario

MOAEJIMPAHE HA KAHAJIU CbC 3ATUXBAHE U OLIEHKA HA
KOPENALMOHHUTE U CMNEKTPAJIHM CBOUCTBA HA NPOLIECUTE,
NMPOTUYALLU B TAX

Teopop Unues, Boxuaap CtechaHoB
PyceHcku yHueepcumem "AHeen KbH4yeg”

KnwouyoBn aymu: KaHanM cbC 3aTuxBaHe, ©Oe3XXUYHU KaHanw,
pa3KnoHsABaHe, 3acCeH4YBaHe

Pe3slome. [lageHOo e TOYHO MaTeMaTU4YecKO OMMCaHWe Ha KaHanuTe CbC
3aTMxBaHe M ca onpeaeneHu KopenauuoHHUTE W ChnekTpanHUTe CBOMCTBA Ha
curHanuTe | kaHanutTe cbC 3aTuxBaHe. PasnpocTpaHeHMeTo Ha pPaavMoBBLIHWUTE MO
GEe3KMYHN KaHanu e CIOXHO SIBNeHMEe, KOETO Ce XapakTepuaupa C pasnuyHun edekTy,
KaToO pasKroHsiBaHe 1 3aceH4YBaHe. MNony4yeHo € MHOXXECTBO OT CPaBHUTENHO NPOCTU U
TOYHM CTATUCTUYECKM MOAENM Ha KaHanute CbC 3aTUxBaHe, 3aBUCELN OT
KOHKpeTHaTa cpefa Ha pa3npoCcTpaHeHne 1 U3Non3BaHns HauMH Ha KOMYHUKaLWS.
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ANALYSIS OF WHITE NOISE FILTRATION METHODS
IN ENCEPHALOGRAMS

Plamen Manoilov

Angel Kuchev University of Rousse
Keywords: encephalogram, white noise, brain-computer interface (BCl)

Abstract. Human'’s brain cortex emitted signals based communication system
(Brain-Computer Interface, BCI) is a system that allows user to control specialized
computer applications, using electrical signals, emitted by the brain cortex during
various mental tasks’ performance, which stimulate an activity in various groups of
neurons. These signals do not go through the natural pathway of peripheral nerves
and muscles. The classified signal could be used as much by completely paralyzed
user for wheelchair control as by healthy user for any other device’'s control or for
physiological assessment of the functional state of pilots during flight. As a result of
the widely used noninvasive (from the scalp) method of electroencephalogram’s
(EEG) record, alongside with the useful signal, random signals generated by
neighbouring neurons’ activity appear in the EEG. These signals’ amplitudes are
commensurable to the clean EEG potential’'s amplitude. They have the power
spectrum of white noise and impede EEG analysis. In the paper, analysis of two
methods for white noise filtering in EEG for BCI is made.

AHAJIIN3 HA METOOU 3A ®UNITPUPAHE HA BEJNINA LUYM B
ENNEKTPOEHUE®AJIOTPAMU

MnameH MaHounos

PyceHcku YHueepcumem “A. KbHyeg”
Knio4yoBu aymu: eHuecpanorpama, 68n wym, MO3bYHO-KOMNIOTHLPEH UHTepcenc

Pestome. KomyHukaumnmoHHaTa cuctema Ha 6asarta Ha curHanuTe, n3nbyBaHu oT
KopaTta Ha 4voBelkuss Mo3bk (Brain-Computer Interface, BCl) gpaBa Bb3MOXHOCT Ha
noTpebutensa pga KOHTponMpa cneuvanuanpaHuTe KOMMKTbPHU  MPUNOXEHWS,
N3NON3Banknu €efieKTPUYECKUTE CUrHaNM, M3NbYBaAHM OT KOpaTa Ha MO3bka npu
N3NbIIHEHNE Ha Pa3nM4YHM YMCTBEHU 3a4audn, CTUMyNMpaLLmM ENHOCTTa Ha pasfiuyHu
rpynu HeBpPOHW. Te3n curHanu He npeMuHaBaT MO ecTeCTBEeHUTe MbTuwa Ha
nepudepHuUTe HepBn U Myckynu. KnacuunuympaHmaT curHan Moxe ga ce uanonssa
KakToO OT HambfHO napanuaupaHn noTpebutenn 3a ynpasneHne Ha WHBaNUOHW
KONMWYKWN, Taka M OT 3gpaBu notpebutenu 3a ynpasreHMe Ha BCSKaKbB ApPYyr BU4
yCcTpoucTBa WM 3a U3MONOrMYHa OueHKa Ha (YHKUMOHANTHOTO CbCTOSAHWE Ha
nMNOTM No Bpeme Ha nonet. [pu LWMPOKO M3NON3BaHWs HEWHBA3WBEH (CKanmnos)
mMeToa Ha eHuedanorpadpckm 3anuc (EEG), Hapeg ¢ nonesHus curHan B
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eHuedanorpamata ce nosiBABaT M CriydaHU CUrHanu, nopogeHn oT AeWHOCTTa Ha
CbCeaHN HEBPOHWU. AMNNUTyaaTa Ha Te3n CUrHann € cbu3mMepuma ¢ amnnutygaTa Ha
noTeHuuana Ha eHuedanorpamarta. Te umaT CNeKkTbp Ha MOLIHOCT Ha 6envs wym u
ca Mpeyka 3a aHanu3a Ha eHuedanorpamaTta. B cratmara ca aHanuaupaHu fOBa
MeToaa 3a puntpupaHe Ha 6enna wym B eHuedanorpamun Ha BCI.
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MULTIPLE-OUTPUT COMBINATIONAL SCHEMES DESIGN
WEB-BASED TUTORING TOOL

Vladimir Mateev
Angel Kunchev University of Rousse

Keywords: web-based tutoring, e-learning, Java programming

Abstract. Web — based tutoring tool for multiple-output combinational networks design
that has graphical user interface is presented in this paper. The tool allows the user to define
his / her own task on multi-output combinational circuit design and leads him / her to the right
decision. The task’s definition involves functions and arguments number, their names and the
functions’ truth tables. The tool finds the decision and gives facilities to the user to express his
/ her own decision involving minimization of the functions, expressing them analytically and
drawing the scheme. At each step of the user’s performance, the user receives appropriate
messages, if there is a mistake in the decision. The tool is designed to improve the students’
skills in multiple-output schemes design giving them the possibility to practice as much as they
want with tasks defined by them. Java programming language has been used. That allows to
create the tool as an applet and to incorporate it in a Web document or to use it as a
standalone application as well. The tool can be very useful for self-learning, in e-learning,
virtual universities and distance education.

MPEXXOBO CPEACTBO 3A OBYYEHUE, U3IMOJISBALLO
KOMBUHALMNOHHU CXEMU C MHOXXECTBO U3XOOU

Bnagnmup MateeB
PyceHcku yHusepcumem ,AHzen KbH4yeg”
KnrouyoBu aymu: obyyeHue B Mpexarta, enneKTpoHHO oby4yeHue, Java

Pestome. B cratuaTa e onucaHo MpexoBO CpeacTBO 3a 00yyeHwe, W3non3Ballo
KOMOMHALMOHHN CXEMW C MHOXECTBO M3xoau C rpadumyeH notpebuTtenckn uHTepdenc.
CpenctBoTo fdaBa Bb3MOXHOCT Ha noTpebuTens pna geduHupa 3agayata  CcuB
KOMOWHALMOHHA CXemMa C MHOXECTBO, BOAENKN 40 HAMMpPaHe Ha BAHOTO pelleHve. 3agadara
ce pgedumHupa ypes 6poa Ha PYHKUUUTE U apryMEHTUTE, TEXHUTE MMEHa M TabnuuuTte Ha
UCTUHHOCT Ha dyHkuunte. CpeacTBOTO BOAM OO HaMMpaHe Ha pelleHMeTo, AaBaiikm Ha
noTpebuTens Bb3MOXHOCT [a M3pa3n CBOETO peLleHue, KaTo BKIHYBA MMHUMMU3ALMSA Ha
yHKUMNTE, n3passBa ' aHanMTU4HO 1M n3yeptaBa cxemarta. Ha Bcsika cTbnka notpebutenat
nosny4aBa CbOTBETHM CbOOLLEHNSA NPU HANU4Me Ha rpeLuka B peweHmeTo. CpeacTBoTo nma 3a
Len aa nogobpu ymeHusTa Ha CTyAEHTUTE MPU NPOEKTMPaHE Ha CXEMU C MHOXECTBO U3XOAM,
KaTo MM JaBa Bb3MOXHOCT [a Ce ynpaxHsiBaT NPOM3BOSIHO AbMAro B AedUHUPAHM OT TsX
3agjauu. ManonseaHUAT e3uk 3a nporpamupaHe e Java. Toi gaBa Bb3MOXHOCT 3a Cb3aBaHe
Ha MpunoXxHa nporpama, KOATO MOXe Ja Ce BKM4YM B MPEXOBM OOKYMEHT unu ga ce
na3nonaea camocrtoaTenHo. Cpeacrteoto Moxe ga 6bae MHOro MonesHo npu camoobyyeHue,
€NeKTPOHHO 0by4eHne, BbB BUPTYanHNU YHUBEPCUTETU U AUCTAHLMOHHO 00YyYeHue.
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EXPERIMENT INVESTIGATING THE INFLUENCE OF OXYGEN
DEFICIENCY ON PLANTS GROWN
IN MICROGRAVITY

Tania Ivanova1*, Snejana Donchevaz, lliana IIieva1,
Plamen Kostov', Svetlana Sapunova', Rumyana Dikova?

"Space Research Institute, Bulgarian Academy of Sciences
6 Moscovska Str., Sofia 1000
?Institute of Plant Physiology, Bulgarian Academy of Sciences
Acad. Bonchev Str. Bl.21, Sofia 1113
*Corresponding author E-mail: tivanova@space.bas.bg

Key words: space greenhouse, microgravity, oxygen deficiency, cell
organelles substrate media

Abstract. Plant growth experiments in the Bulgarian developed SVET Space
Greenhouse onboard the MIR Orbital Station proved that precise monitoring and
control of the substrate moisture levels is not enough to provide adequate moisture for
plant roots because the water distribution in microgravity differs significantly from the
one on Earth. Microgravity changes the behavior of fluids and gases, disturbs the
water-air balance in the substrate medium and causes difficulties in providing even
substrate moisture in the whole volume. As a consequence excessive irrigation may
occur and the high water content may cause oxygen deficiency in the plant root area.

Some ground-based biotechnology experiments were carried out to improve the
scientific knowledge of water distribution in the root substrate media and its impact on
plants. A space experiment with Arabidopsis thaliana plants grown in the ISS
European Modular Cultivation System, with the objective to investigate plant response
to oxygen deficiency occurring in microgravity in the process of substrate moisture
control is planned. Plant growth and development, the ultrastructure of cell organelles
in plant roots and leaves, the activity of specific marker enzymes and cytosolic Ca?*
concentration in plants grown under both microgravity and synchronous ground -
based 1-g conditions will be investigated.


mailto:tivanova@space.bas.bg
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MODEL OF WATER AND NUTRIENTS SUPPLY TO PLANTS IN A
SPACE GREENHOUSE

Georgi Simeonov'*, Slavcho Slavchev’, Tania lvanova?,
Snejanka Doncheva®, Marcel Hennenberg*

! Institute of Mechanics, Bulgarian Academy of Sciences,
Acad. G. Bontchev St., Bl. 4, 1113 Sofia, Bulgaria
- ? Space Research Institute, Bulgarian Academy of Sciences,
6 Moskovska St., P.O. Box 799, 1000 Sofia, Bulgaria

*Institute of Plant Physiology, Bulgarian Academy of Sciences,
Acad. G. Bontchev St., Bl. 21, 1113 Sofia, Bulgaria
4 Universite Libre de Bruxelles, Bruxelles, Belgium
*Corresponding author e-mail: gsimeonov48@yahoo.co.uk

Key words: space greenhouse, substrate media, water and nutrient supply

Abstract. Particulate media are currently used as artificial soils (substrates) in
the root growth modules of space greenhouses. The water necessary for plant
vegetation is supplied into the substrate and, flowing through it, reaches the roots.
One of the methods of supplying nutrients to plants is their being stored in advance in
the pores of the particles. Wetting the substrate, the water penetrates the particle
pores and the mineral nutrients dissolve. Diffusing inside the pores, the nutrients
reach the extra-particle solution and become accessible to the plant roots.

In the proposed model consisting of two sub-models, the root module is
considered as a system of lumped parameters. The first sub-model is based on the
material balance of the water in the substrate and takes into account the effects of
irrigation, transpiration and evaporation. The dependence of the water losses at
transpiration and evaporation on the “meteorological” conditions in the space
greenhouse and on the grown plants parameters is described by a system of algebraic
equations. The second sub-model, based on the first one, describes in terms of the
concentration of the respective nutrient component its extraction from the substrate
grains and consumption by the plant roots.

The model gives a possibility to simulate various conditions of irrigation and
nutrition during the plant vegetation.
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RESPONSE OF LETTUCE PLANTS TO DIFFERENT WATER LEVELS
IN THE SUBSTRATE MEDIUM

lliana llieva’*, Rumyana Dikova?, Snejana Doncheva?, Tania lvanova',
Plamen Kostov', Svetlana Sapunova’

" Space Research Institute, Bulgarian Academy of Sciences,
6 Moscovska Str., Sofia 1000
2 Institute of Plant Physiology, Bulgarian Academy of Sciences,
Acad. Bonchev Str., Bl.21, Sofia 1113
*Corresponding author e-mail: iliana_ilieva@space.bas.bg

Key words: SVET-2 SG, lettuce plants, substrate moisture, physiological
response

Abstract. A ground control experiment with lettuce plants (Lactuca sativa L. cv.

Lolo Rossa) was carried out in the laboratory prototype of the SVET-2 Space
Greenhouse (SG) during the period February - April 2006. Plant shoot parts were
grown under one and the same conditions while the roots were exposed to two
different water supply system positions and changing substrate moisture levels.
Saturation of the substrate medium was set to imitate the microgravity-specific
aeration pathways’ breakdown that occurs in the root zone in microgravity.
The objective of this experiment was to study phenological characteristics, plant
growth parameters, pigment content and photosynthesis of lettuce plants in response
to the two different root zone moisture conditions.
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CBbPOEYHA OEMHOCT U CbH B KOCMUYECKU YCNOBUA

UpuHa CtounoBa

U/iC3B -BEAH
Yn.l.bonyes, 6nok 3, Cogpus 1113
e-mail:istoilova@abv.bg

HEART RATE VARIABILITY AND SLEEP DURING SPACE FLIGHT
Irina Stoilova

STIL-BAS,
Acad. G. Bontchev St., Bl. 3, 1113 Sofia, Bulgaria
e-mail:istoilova@abv.bg

KnioyoBu aymMu: kocmmyecka MeguLMHa, CbpaeyHa AeVHOCT, CbH

Pe3rome. 3cnegBaHeTo Ha perynauusita Ha cbpaedHaTa OeWMHOCT, KakTo u
HenHaTa gMHaMuKka No BpeMe Ha pasfnuYHUTE eTann Ha KOCMUYECKU NMUIETU € BaXKHa
3afjaya B KkocMudeckata MeguumHa. JuHamMnyHuTe NpOMEHU B CbpAeyHaTa yectoTa
Morat Aa ObhaT BaXkKeH nokasaTesi 3a aganTUBHO-Bb3CTAHOBUTENHUTE Mpouecu B
Xo[a Ha NoAroToBKa Ha norneTta, B KOCMUYECKU YCNOBUS U cneg npusemsBaHe.

Llenta Ha HacTosiwaTta paboTa e fa ce NpeAcTaBaT BapyauuuTe B YectoTaTa Ha
cbpaeyHata OEeWHOCT ycTaHoBeHM B pasnuyHute etann Ha K1, kato ce noTbpcu
poOSiiTa Ha CbHA 3a HAKOW OT YCTAHOBEHUTE NMPOMEHMN.

N3cnepBaHusiTa ca NnpoBeAeHN BbpXY OCbLLUECTBEHM perncrpauumm no Bpeme Ha
K1, B pa3nuyHu nepuoan npeaum noneta u cnep Hero.

Mony4yeHuTe pe3ynTaTu ca nokasaTenHn 3a posisTa Ha CbHA B ONTUMU3NPAHETO
Ha cbpAgeyHata [OeWHOCT W no3BoNisBaT Ada Cce AUCKYTUPA Bb3MOXHOCTTa 3a
M3NoNn3BaHe Ha NPOMEHUTE B CbpAeyHaTa [OeNHOCT KaTo anapMeH CurHan 3a
aKyMynupaHu OTKIMOHEHUA MM OYHKUMOHANHM HapyLlleHus B CbpAeyHaTa OeWHOCT
npu ekctpemanHuTe ycnosua Ha KI1.
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OTHOCHO KOMINJIEKCHUA CMNEKTPANEH AHAITA3 HA
BAPUABUITHOCTTA HA CbPOAEYHUA PUTBM

CtosH TaHeB, lNNnameH TpeHpgadunos, NMetbp NeHoB

MKU-BAH

KnoyoBu AyMU: cCbpaedeH PpUTHbLM, CneKTpareH aHanums

Pesiome. B paGoTtaTta ca pasrnegaHn npegumcTBata Ha BbIIHOBUS aHanma
npen TPaauMUMOHHUS AOUCKpeTeH aHanmM3 Ha Pypue. [ageH e npumep € npocT
KOMMEKCEeH CMHycomaaneH curHan. lNokasaHu ca pesynTaTtu NnonyyYeHn oT BbITHOB U
4YeCTOTEH aHanu3 Ha puTMorpamarta Ha CbpueTo, KaTo eaQuH OT BaHUTe dakTopu 3a
OLIEHKa Ha cbpaeYHaTa BapuabumnHocT.
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BASIC PECULIARITIES IN THE HUMAN ACTIVITIES IN SPACE
ENVIRONMENT AND SOME TOPICAL PROBLEMS OF THE SPACE
PSYCHOLOGY

lliya Peev

Naval Academy “N. Y. Vaptsarov”, Varna
e-mail: ippeev@abv.bg

Key words: space psychology, activity, weightlessness, hypodynamia,
hypokinesia, sensory deprivation, personality satiating.

Abstract. Some peculiarities of the human activity in spacecraft flights are being
characterized in the paper. The influence of the weightlessness, hypodynamia,
sensory deprivation and some other factors of the spacecraft flight over the human
mentality are being researched.

Some topical problems of the space psychology are being revealed. As a result
of the research conclusions and suggestions are being made about improving the life
together and the activity of the space crews in autonomous circumstances.

OCHOBHW OCOBEHOCTU HA JEMHOCTTA HA YOBEKA
B KOCMUYECKHW YCINIOBUA U HAKOU AKTYAJTHU NMPOBJIEMU
HA KOCMUYECKATA NCUXONOIrnA

NUnwna MNeeB

BBMY “H. W. Banuyapos”, BapHa
E-mail: ippeev@abv.bg;

KnioyoBuM aymum: KocMmuuyecka MCUXONiorusi, OeWHOCT, 0e3TernoBHOCT,
XUnoaMHaMusi, CeH30pHa AenpuBauus, IMYHOCTHO NpecuLlaHe.

Pestome. B goknaga ce xapakrepmanpaT HAKOM OT OCODEHOCTUTE Ha AeNHOCTTa
Ha 4oBeka B kocmudeckute nonetu. [poyyBa ce BNUsSiHUETO Ha Ge3TernoBHOCTTA,
XMNoANHaMuATa, CeH3opHaTa [AenpuBaums, FfMYHOCTHOTO MpecullaHe u Opyru
aKTopM Ha KOCMUYECKMS1 MOoneT BbpXy YoBelwlKkaTa ncuxuka. PaskpuBaT ce HSAKOM
akTyanHu npobnemu Ha KocMudeckata ncuxonorus. B pesynrtaT Ha n3cnegBaHeTo ce
npaBAT M3BOAW M NPEASIOXKEHUN 3a NoAobpsiBaHe HA CbBMECTHUS XXMBOT M AENHOCTTa
Ha KOCMUYECKUTE EKUNaXun B aBTOHOMHU YCIOBUS.
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noaxon sA BMOMETPUYHEH AOCTBIT 4O MEOUWUMHCKU BA3U
AAHHU OT NUSOBPAXEHUA

MapusHa CtoeBa, Bnonera boxukoBa
TexHu4yecku YHusepcumem, BapHa,

yn.Cmyodenmcka 1,9010 BapHa,
mariana stoeva@abv.bqg, vbojikova2000@yahoo.com

APPROACH FOR BIOMETRIC ACCESS TO MEDICAL IMAGE DATA
BASE

Mariana Stoeva, Violeta Bojikova
Technical University, Varna

KnioyoBun aymu: 6asm gaHHM OT u3o6paxeHus, Bb3CTaHOBsIBaHe MNoO
nogobue, cbabpXKaTenHo-6asnpaHo Bb3CTaHOBABaHe, onncaHue Ha obekTHaTa

c¢dopma

CbBpeMeHHUAT nacnegoBaTenckm uHTepec kbM MeguumnHcknte basu [aHHu oT
N3o06paxeHns (MBW), nopoaeH OT NOCTOAHHOTO yBennyaBsaHe Ha bpos u pasmepute
Ha MeANUNHCKNTE M300pasnTeNIHN KONEKL MM € CbCPeaoTOuPEH BbPXY Pa3BUTUETO Ha
cbabpkaTenHo-6asmpanHnte MBW B KOHTEKCTa Ha OOEKTHO-penaunoHHUA mMoaen u
dunocoduaTa Ha “3asBka no nobpasuteneH npumep”,

MoaxoabT, npencTtaBaH B Tasu paboTa, ocurypsiBa goctbn Ao dopmaTta Ha
3HauUMMM 3a pasnuyHu obnactm OoT mMeamuuHaTta ob6ekTn, 4YMMTO Mn3obpaxeHusa ca
nony4yeHn B UMGPOB BUA U € 0COBEHO MoneseH npu uacnegBaHus Ha gedopmauuu,
CTEMEeHN Ha OTKIOHEHUS OT HOPMU, KOHTY3un u ap. lNogxoabT uma npeguMcTBOTO
CNpsiMO MeToauTe WU3NoNn3BaHW B CbBpPeEMeHHW wMegumuuHckn B[N kato Tasm B
MeanuuHcka uHpopmaumoHHa cuctema CANDID, pa noctura pesyntatu
WHBaApMaHTHM MO OTHOLUEHME Ha MPOU3BOMHU KOMMO3ULUMM OT rpadouyHuTe
TpaHcdopMmauun (TpaHcnauus, mMawabupaHe, poTauus, pednekcusl) m cmaHa Ha
rmegHaTta Todka Ha obpaboTBaHuTe u3obpaxeHusi. ExkcnepumeHTUTE Ha nogxoaa,
GMoMeTpuYHO wu3cnegBaw, dopmaTta Ha MeguUMHCKMTE unu3obpasntenHu obektu
JokasBaT HeroBaTta MHBApPMAHTHOCT MO OTHOLUEHWE Ha NPOW3BOJSTHM TpaHcdopMauuu,
KakKTO 1 cnocobHocTTa Ha AedmHMpaHaTa AUCTaHunA, aa ynaBs KakTto rofieMmn taka u
Marku pasnuku BbB hopmaTta Ha nsobpasutenHute obekTu.


mailto:mariana_stoeva@abv.bg
mailto:vbojikova2000@yahoo.com

SENS'2006

Second Scientific Conference with International Participation

SPACE, ECOLOGY, NANOTECHNOLOGY, SAFETY
14 — 16 June 2006, Varna, Bulgaria

PROJECT “GREENHOUSE - MARS” - PLANT GROWTH STUDY
WITH DIFFERENT SPECTRA LEDs LIGHT UNITS

Tania Ivanova', Vladimir Sychev?

"Space Research Institute, Bulgarian Academy of Sciences,
6 Moscovska Str., Sofia 1000, E-mail: tivanova@space.bas.bg
?State Scientific Center - Institute of Biomedical Problems
76A Khoroshevskoe shosse, Moscow 123007, Russia

Key words: Mars-500, space greenhouse, light unit, light quality

Abstract. Bulgarian scientists will take part in the Russian “500 days” Program
on the preparation of a human spaceflight to Mars. A Contract “Greenhouse-Mars” for
scientific cooperation with the Institute of Biomedical Problems (IBMP), Moscow, was
signed in the framework of an agreement between the Bulgarian and the Russian
Academy of Sciences in the field of Fundamental Space Research for the period
2006-2010. According to this Contract a part of the Greenhouse equipment, modules
of Light Units with different spectra (combinations of light-emitting diodes - LEDs)
necessary to carry out plant scientific experiments, will be developed.

The experiment Program plans a crew of 6 volunteers to be confined to a
ground-based “space craft” for 500 days to investigate the human organism reaction in
conditions near to Mars spaceflight. The experiment is scheduled to start at the end of
2007 and a crew of volunteers will be confined to a specially-built training module in
the IBMP — a mock of a future Mars Station, imitating all the Life Support Systems for
a long-duration spaceflight. A Greenhouse with large plant area will be mounted
“onboard” together with the necessary water and food supplies in order to ensure
fresh vitamin addition to the “cosmonaut” food.
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CbBPEMEHHU CUCTEMMU 3A AEPO30OJIHA MACKUPOBKA HA
BPOHETAHKOBA TEXHUKA

WUBaH Monos ', Feopru Monos. 2

'BoeHHa akademusi “I". C. Pakoecku”, MHcmumym 3a nepcrekmusHu uscrnedeaHusi 3a
ombpaHama, ep. Copus 1504, 6yn. “Eenoeau eopaues” Ne 82, men. 9226537, e-mail:
ighopov@bitex.bg
’KunecmbH EHealipbHMeHman Copaucu3s, KaHzac Cumu, CALL

PasrnegaHn ca cbBpeMeHHWUTE cpeacTBa 3a nopassiBaHe Ha OpoHeTaHKoBa
TeXHMKa M CUCTEMU 3a aepo30NiHO npoTuBoaencTeue. OnucaHu ca crnocobuTe 3a
neneHrauns U aBToMaTU3NPaHO Cb3JaBaHe Ha aepo3onHuTe 3aBecu. PasscHeHu ca
CBOWCTBaTa Ha Cb3OadeHNTe aepo3orfiHM 3aBecu M crnocobuTe 3a 3awmrta oT
ynpaensemu 6oenpunacu. OueHeHM ca npegumcTBaTa M HegocTaTbUUTE Ha
CbBPEMEHHUTE CUCTEMW 33 aepo30riHa 3allmTa Ha bpoHeTaHKoBa TEXHUKA.

NEW SYSTEMS FOR AEROSOL CAMOUFLAGE OF ARMOURED
VEHICLES

Ivan Popov *, Georgi Popov 2

"Rakovski Defence and Staff College, Defence Advanced Research Institute
Sofia 1504, Bulgaria, 82, Evlogi Georgiev Blvd, tel. 9226537, e-mail:
ighopov@bitex.bg
?Kingston Environmental Services, Inc., USA

New devices for impact on armoured vehicles and systems for aerosol
counteraction are presented. Methods for taking the bearings and automatic
generation of aerosol screen are described. Properties of generated aerosol screens
and modes for protection against Precision Guided Munitions (PGM) are determined.
Advantages and disadvantages of the new systems for aerosol camouflage of
armoured vehicles are assessed.
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CbBPEMEHHU CPEACTBA 3A 3ALLUTA U IUKBUOUPAHE HA
NOCNEACTBUATA NPU TEPOPUCTUYHU ATAKU C TOKCUYHU
XUMUNYECKWU BELLECTBA

WUBaH MNonos ', Feopru Monos. 2

"BoeHHa akademus “I". C. Pakoecku”, MHcmumym 3a nepcriekmueHu u3criedeaHus 3a
ombpaHama,p. Cogpusi 1504, 6yn. “Eenoau Neopaueg” Ne 82, men. 9226537, e-mail:
ighopov@bitex.bg
’KuHecmbH EHealipbHMeHman Copeucu3s, KaHzac Cumu, CALL

PasrnegaHu ca CbBpPEMEHHUTE cpeacTea 3a nHanBmayanHa
NPOTUBOXMMMYECKA 3alUMTa Ha OUXATENHWTE OpraHn N KoxaTa KaTo eqEeKTMBHU
CpeacTBa 3a NUKBUAMPAaHE Ha MOCMeACTBMATa B OrHMLLA Ha NopaXeHWe C TOKCUYHM
XUMUYHKM BewlecTBa ynotpebenn ot Tepopuctn. OnucaHm ca cnocobute n cpeacreaTta
3a OKasBaHe Ha MbpBa NMOMOLL, Ha NOpPa3eHUTE U NUKBUOAUPAHE Ha NOCNeAcTBUSATa B
panioHUTE 3apa3eHun C TOKCUYHU BellecTBa. [1ocoyeHn ca nepcnekTMBuTe Ha passuTne
N yCHBBbPLUEHCTBYBaHE Ha CpeAcTBaTa 3a 3alumTa u cneumanHa obpaboTka.

NEW DEVICES FOR PROTECTION AND CONSEQUENCE
MANAGEMENT IN CASE OF TERRORIST ACTS INVOLVING TOXIC
CHEMICAL SUBSTANCES

Ivan Popov ', Georgi Popov 2

"Rakovski Defence and Staff College, Defence Advanced Research Institute
Sofia 1504, Bulgaria, 82, Evlogi Georgiev Blvd, tel. 9226537, e-mail:
ighopov@bitex.bg
’Kingston Environmental Services, Inc., USA

New means for individual chemical protection of respiratory tract and skin as
effective devices for emergency response in case of use of toxic chemical substances
by terrorists are presented. Methods and ways for providing of first aid to injured
persons and consequence management in contaminated areas are defined.
Perspectives for development and improvement of the protection devices and special
treatment means are indicated.
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MOOEPHU3NPAHE HA KOJIECHU BPOHUPAHU BEOVUHU MALLVHU
3A NOAOBPABAHE HA TAKTUKO-TEXHUYECKUTE U
EKOJIOT'MYHU NMOKA3ATEIN

MaenuH Kosapcku, Hukonam Xpuctos

1504, ep.Copus, 6yn.”Eenoeu eopaues” 82, BoeHHa akademus ,I".C.Pakoecku”
men. (+359 2) 92 26613, ¢hakc (+359 2) 944 16 57, e-mail: pkozarski@dir.bg

PasrmegaHn ca npobnemute CBbp3aHM C  MOOEpPHM3aUMATa Ha  KONEeCHU
GpoHMpaHn 6oMHM MaLnHM 1 NOOXOAMTE 3a HenHaTa peanusaums. HanpaeeH e aHanus
Ha BBb3MOXHOCTUTE 3a 3aMsiHa Ha OeH3nHoBWTE ABUraTenu C AM3EenoB, OTroBapsill Ha
CbBPEMEHHUTE EKONMOMMYHN N3UCKBAHUSA U HEOOXOAUMUTE U3MEHEHMS B TPAHCMUCUATA Ha
MalumHaTa.

[nsenoB pgBuraten OTroBapsill, Ha W3MCKBaHWSATA Ha ekoctaHgapt EBPO-3,
aBTOMaTW4yHa MEeTCTENEeHHa CKOPOCTHA KyTus, MyNTUMAMKaTop CbC CuUcTeMa 3a
ANCTaHUMOHHO ynpaBreHne, xnagpocmctema (XugpasnuyeHa akcmanHo-oytaneHa nomMmna c
asuratern) C AUCTaHUMOHHO YMpaBneHue 3a 3adBWKBaHe Ha BOAOrpebHus BUHT U
nebegkata, oxnaguteneH 6mnok ¢ xmapoasuraten 3a 3agBkBaHe Ha BEHTMaTopa.

OueHeHa e Bb3MOXHOCTTa 3a M3BbpLUBaHE Ha OgeCaHTUpaHe Ha JIM4eH CbCTaB
noa NpuUKpUTUETO Ha Koprnyca Ha MallnHaTta.

MODERNIZATION OF WHEELED ARMOURED FIGHTING VEHICLES
FOR IMPROVEMENT OF TECHNICAL, TACTICAL AND ECOLOGICAL
INDEXES

Pavlin Kozarski, Nikolai Hristov

Rakovski Defence and Staff College, Defence Advanced Research

Institute
Sofia 1504, Bulgaria, 82, Eviogi Georgiev Blvd, tel. (+ 3592) 92 26613, fax (+3592)
944 16 57, e-mail: pkozarski@dir.bg

Problems encountered with modernization of wheeled armoured fighting vehicles
and methods for their realization are presented. Analysis for abilities of replacement of
gasoline engines with diesel engine, which meets the new ecological requirements for
emissions and the necessary modification in transmission, is provided.
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HAKON NPOBJIEMU CBBbP3AHU C YCKOPEHUTE U3NUTBAHUA HA
ABTOBPOHETAHKOBATA TEXHUKA

MaBnuH Kosapckn, Hukonan Xpucros

BoeHHa akademus “T. C. Pakoscku”, IHCmumym 3a rnepcriekmueHu
u3criedsaHusi 3a ombpaHama

ep.Cogpusi 1504, 6yn. “Eenoau eopaues” Ne 82, men. 92 26613, cpakc 944 16 57,
e-mail: pkozarski@dir.bg

MpeBbopbKaBaHeTO Ha Bbnrapckata apmMusi ¢ aBTOOpPOHETaHKOBA TEXHMKA W
MOAEepHM3aUMsITa 1 Hanara Aa ce NpoBeXaaT U3NUTBaHWUS Ha CblliaTa, KOMTO ca C ronsiMa
NPOABIMKUTENHOCT U 06eM, a OCBEH TOBA M3NCKBAT 3HAYUTENHM pas3xoau Ha hMHaAHCOBU
1 MaTepuanHu cpeactea Mopaay ToBa ca pasriefaHun HAKOW acnekT Ha Bb3MOXHOCTUTE
3a NpoBeXaaHe Ha YCKOPEHW M3NUTBaHUS.

SOME PROBLEMS ENCOUNTERED WITH THE ACCELERATED
TESTS OF WHEELED ARMOURED VEHICLES

Pavlin Kozarski, Nikolai Hristov

Rakovski Defence and Staff College, Defence Advanced Research

Institute
Sofia 1504, Bulgaria, 82, Eviogi Georgiev Blva, tel. (+ 3592) 92 26613, fax (+3592)
944 16 57,
e-mail: pkozarski@dir.bg

Rearmament of the Bulgarian Army with wheeled armoured vehicles and their
modernization require providing of number of tests which are time consuming. In addition,
for these tests a lot of financial and material resources are needed. Some aspects for
abilities to provide accelerated tests are presented.
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U3CIEABAHE ®OPMUPAHETO HA BE3NrPAAUEHTHA
KYMYNATUBHA CTPYA OT 3APALN C KOHUYHA OBJIMLIOBKA

XpucTto Xpucros, CBeto3ap bortes

1504, ep.Cocpus, 6yn.”Eenoeu Neopaues” 82, BoeHHa akademus ,I".C.Pakoecku”
mern. (+359 2) 92 26613, cpakc (+359 2) 944 16 57, e-mail: hhristov617@yahoo.com

WN3cnegBaHa e Bb3MOXHOCTTa 3a popMupaHe Ha GesrpagveHTHa KymynaTuBHa
CTPysi OT 3apsil C KOHMYHA OOMNULIOBKA C NPOMEHNMBa AebenvHa no HelHata BUCOYMHA.
CpaBHeHU ca pesynTaTuTe OT PeLleHUETO Ha 3afdadarta npu nNnocbk 1 cpepuyeH OpPoHT
Ha JeToHaLMOHHaTa BbilHa.

STUDY OF NO-GRADIENT FORMATION OF CUMULATIVE JET BY
CHARGE WITH CONICAL LINER

Hristo Hristov, Svetozar Botev

1504, Sofia, 82 E.Georgiev Blvd, ‘G.S. Rakovski’ Defence and Staff College
(+359 2) 92 26613, chakc (+359 2) 944 16 57, e-mail: hhristov617@yahoo.com

The possibility of no-gradient cumulative jet forming by a conical liner with an
inconstant thickness is studied. The results of the task salvations are compared in the
cases of the flat and spherical front of the detention wave.
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OMNPEOENAHE BPEMETO NPU CAMOHACO4YBAHE

dunun dunvnos

MHCTUTYT 3a KOcMuyeckn nscneasanus — bAH
e- mail: fikafil@abv.bg

TIME FIXING IN GUIDANCE SYSTEM
Filip Filipov

Space Research Institute-BAS
e- mail: fikafil@abv.bg

MNpe3 nocnegHute roguHn 6Gsxa nybnvkyBaHM MHOXeCTBO paboTu
pasrnexgaliy BbNPOCU KakTO Ha TEOpPeTUYHU MU3CrenBaHus, Taka U Ha NpakTU4ecku
pa3paboTkm B obnactra Ha cuctemuTe 3a Haco4YBaHe Ha BUCOKOTOYHMTE Boenpunacy.
MNMpoBexgaHaTa HanocneAbK Hay4yHO-U3crnegoBaTenicka AENHOCT € HacoveHa KbM
yCbBbpLUEHCTBAHe Ha TO3M BuA Goenpunacu, Ha NbpPBO MACTO MNOBMLUABaHeE Ha
TAXHaTa edeKTMBHOCT No MbTA Ha nogobpsiBaHe TOYHOCTHWUTE XapaKTepUCTUKM Ha
cucTeMuTe 3a ynpaeneHue. AKTyanHu ca meToauTe 3a ONTMManHo YynpasreHue
No3BONsBalLUM peanu3aums Ha ONTMManHW 3aKoHM 3a HacovsBaHe. Ha npakTuka,
XapaKkTepuCTUKNTE Ha BCEKWN ONTMMarneH 3akoH 3a Haco4YBaHe 3aBUCAT OT TOYHOCTTa C
KOATO ce onpefens MOMEHTa Ha nonagaHe WM BpeMeTo OCTaBallo A0 nonagaHeTo
Ha 6oenpunaca B uenTta. [1pyn akTUBHUTE CUCTEMU 3a caMOHaco4BaHe TOoBa Bpeme ce
N34ncnsiBa Ype3 pasCTOSHMETO OO LienTa 1 CKOPOCTTa Ha HErOBOTO M3MEHEHME.

OnpepeneH wuHTepec npeAcTaBnsaABa onpeaensHeTo Ha BPEMeTo Nnpu
MacuMBHOTO CaMoOHaco4yBaHe, Tbil KaTo MacMBHUTE [JaTyuuy He no3BonsaBaT
HeMnocpeaCTBEHO Aa ce onpenens pas3cTosHUETO Ao uenTa. B goknaga e pasrnegaHa
eHa Bb3MOXXHOCT 3a M3BeXxaaHe Ha 3aBUCUMOCT MO KOSAATO NacuBHO [a ce onpeaens
BPEMETO 3a Haco4BaHe.
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EKCIMJTIOATALUUATA HA CAMOIJIET Mul-29
NO TEXHWYECKO CbCTOAHUE —
HOBA NEPCIMNEKTUBHA ®OPMA 3A OBCJIYXXBAHE U PEMOHT

M. Feuos', I'. Cotupos', O. Ceizunckn?, C. AceHoB?

" Micmumym 3a kocmuyecku uscnedsaHusi - BAH
2 TexHu4ecku yHusepcumem — ¢unuan llnoedus

B poknaga ce pasrnexgar Bb3MOXHOCTUTE 3a nogobpsiBaHe cuctemarta Ha
ekcnnoartaumMs U pemMoHTa Ha camonetu Mu-29 ypes msnon3eaHe Ha cuctema 3a
eKkcnroaTtaums no TeXHMYECKO CbCTosiHME. [peanoxeH e anropuTbM 3a NpeMnHaBaHe
KbM €eKcnnoaTtaumsi no TEXHMYECKO CbCTOSHME Ha nnaHepa, eneMeHTUTe Ha
YHKUMOHANHUTE UM CcaMOneTHM cuctemm 6e3 yCcTaHOBSIBAHETO 3a THAX Ha
MEXOYPEMOHTHIN pecypcu 1 cpokoBe 3a ekcnnoatupaHe. O6ocHOBaHM ca AeNHOCTUTE
3a peanuavpaHe U e oLueHeHa MKOHOMUYecKaTa LenecbobpasHOCT Ha npeanaraHarta
cuctema 3a ekcnnoartaums.

EXPLOITATION OF MIG - 29 BY TECHNICAL CONDITION-
NEW PERSPECTIVE FORM FOR MAINTANANCE AND REPAIR

P. Getsov', G. Sotirov', D. Seyzinski?, S. Assenov?

Space Research Institute- BAS, 6, Moskovska St., 1000 Sofia’
Technical University — Plovdiv?

In paper are considered possibilities for improving system of MiG - 29
maintenance and repair using system for exploitation by technical condition. It is
proposed algorithm for transformation for exploitation by technical condition of
fuselage and fighter's systems. There are substantiated actions for realization and
evaluated economical expediency of proposed system for exploitation.
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Bb3MOXHOCTU 3A EKCIJIOATAUUNA HA ABUTATENA PO - 33 NO
TEXHUYECKO CbCTOAHUE

0. T. CensnHckn, C. M. AceHos, C. U. lNeHuyeB

TexHu4Yecku yHuUsepcumem — Cocgpus, ¢unuarn Nnosdus
yn. Llanko [JrocmabaHoe Ne25, ep. Nnoedus 4000

Knro4yosu OYMU.' asuauyus, ekcruioamauyus, chny)KeaHe, peMoHm, dsuzamen

Paszniexxda ce 8b3MOXHOCMIMAa 3a eKcryioamauusi 0 MEexXHUYeCKO CbCmOosiHUe Ha
dsueamenume om muna P[] — 33, koumo ce u3nonseam & curogama ycmaHoeka Ha camonema Mul —
29. Toea bu moerno da ce peanusupa, 4pes rpunasaHe Ha cmpameausima 3a mexHU4ecko obcryxeaHe
U PeMOHM C KOHMPOJ1 Ha napamempume, KOemo om C80sI cmpaHa uU3ucKea ebeexdaHe Ha pa3seuma
cucmemMa 3a napamMempuyeH KOHmMpoOsi u OuasHocmuuyupaHe Ha O0suzamesns, basupawa ce Ha
npuemama Ha 8bopbXxeHue 3a Mul — 29 y nac cucmema “Konmpon — C”. 3a paspabomeaHe Ha ma3u
cucmema Moxe Oa ce u3rosideam ajiopummMmume 3a OmKpugaHe Ha omka3ume (Obpeemama Ha
omkasume), U3IIOXeHU 8 eKcryioamayuoHHO-mexHUYeckama O0KyMeHmauus, wam+{ume rnpubopu Ha
camorniema, cpedcmeama 3a asmomamu3upaH KOHMpPOoJs1 Ha dgueamerisi, cpedcmeama 3a MexHUYECKO
QuasHocmuyupaHe u 3a bespaspywumerneH KOHmMpPOorI.

OPERATION EXPLOITATION POTENTIALITIES OF THE ENGINE RD-
33 ACCORDING TO TECHNICAL CONDITION

D. T. Seyzinski, S. M. Asenov, S. |. Penchev

Technical University — Sofia, Branch Plovdiv
25, Tsanko Dyustabanov Str., Plovdiv 4000

Keywords: aviation, operation exploitation, maintenance, repair, engine

The operation exploitation potentiality of engines of type RD-33 as a component of the power
engine of the aircraft MIG-29 according to technical condition is considered. That potentiality could be
realized applying the strategy for technical maintenance and repair with parametric control, which
demands introducing an advanced system for engine parametric control and diagnostics based on the
system “Control — C” used in Bulgarian army for the aircraft MIG-29. Development of such system could
be realized applying algorithms for failure discovering (tree of failures) presented in the technical
operation documentation, the regular instruments of the aircraft, the devices for engine automated
checking, the devices for technical diagnostics and non-disruptive checking.
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WU3CNEOBAHE LLYMOYCTOMYNBOCTTA HA
MOHOUMMNYJICHA CUCTEMA 3A MNMOJIYAKTUBHO
CAMOHACOU4YBAHE

Feopru Cotnpos, CnaBu CnaBoB

MHcmumym 3a kocmudecku u3crniedeaHusi- bAH
Coqgbusi 1000, yn. Mockosecka 6, e-mail: gsotirov@space.bas.bg
UHcmumym no memarnosHaHue- BAH
Coqgbus, yn. LLlunyeHcku npoxod 6, e-mail: sslavov@ims.bas.bg

Ha ©6Gasata Ha paspaboTeH maTematudyeH MoOAeNn € u3cnenBaHa
LLYMOYCTOMYMBOCTTA Ha MOHOMMIMYJSICHA CMCTEMa 3a NOSTyakTUBHO CaMO-Haco4BaHe.
lMpeacTtaBeHn ca pasynTatv OT Bb3OEeWCTBMETO HA MHOTOTOYKOBU CMYLLEHUS BbPXY
cuctemaTta nNpu pasnuyHM napameTpyM Ha CMyllaBaluMTe CUrHamm u e oOueHeHa
Bb3MOXXHOCTTA 32 ONTUMM3MpPaHe Ha U3MNON3BaHMUTE U3TOUYHMULMTE Ha CMYLLEHUS.

JAMMING RESISTANCE STUDY OF MONOPULSE SEMIACTIVE
GUIDANCE SYSTEM

Georgi Sotirov, Slavi Slavov

Space Research Institute- BAS, 6 Moskovska Str., 1000 Sofia
e-mail: gsotirov@space.bas.bg
Institute for Metal Science- BAS, 67 Shipchenski prochod Str., Sofia
e-mail: sslavov@ims.bas.bg

Evaluation of jamming resistance of monopulse semi active guidance system
on base of developed mathematical model is considered. In paper are presented
analysis and given data from investigation of jamming resistance against different
types jamming signal.
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OLEHKA LUYMOYCTOUYMBOCTTA HA CUCTEMUTE 3A
YNPABINEHUE, HABJNTIIOOQEHUE U NMPEOABAHE HA OJAHHU OT
BE3MNUIIOTHU NETATENTHU ANAPATH

Feopru CotupoB

MHcmumym 3a kocmu4ecku uscnedsaHusi- bAH
Coqgbusi 1000, yn. Mockoecka 6, e-mail: gsotirov@space.bas.bg

MpoBegeH e aHanu3 Ha paboTaTa Ha cucTemMuTe 3a YynpasfeHue,
HabnogeHne n npegaBaHe Ha AaHHM oT 6opaa Ha BJIA B ycnoBusiTa Ha akTUBHU
CMYLLIEHNS.

Ha 6asata Ha nonyyYyeHUTe aHanUTUYHU 3aBMCUMOCTU € OLEeHeHa Ly-
MOYCTOMYMBOCTTA NPU Bb3AENCTBME HA aKTMBHUM CpPeAcTBa 3a paguoenekT-poHHO
NPOTUBOAENCTBME.

EVALUATION OF JAMMING RESISTANCE ON BOARD
COMMAND, OBSERVATION AND DATA TRANSMMISION SYSTEMS
FROM UNMANNED AIR VEHICLES

Georgi Sotirov

Space Research Institute- BAS, 6 Moskovska Str., 1000 Sofia
e-mail: gsotirov@space.bas.bg

Evaluation of jamming resistance of UAV command, telemetry electro-optical
and data transmission systems is considered. In paper are presented analysis and
given data from investigation of jamming resistance on board UAV systems.
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MOAOENMBT HA MPEXOBO-LEHTPUYHATA ?OWHA 7
U3MEHEHUATA B NOAITOTOBKATA HA BOUCKUTE U
MAHTAJIUTETA HA BOEHHUTE JIMAEPU

Unuga MNeeB

BBMY “H. W. Banuyapos”, BapHa
ippeev@abv.bg

B poknaga ce npeactaBs CbBPEMEHHUMSI MOAEN Ha MPEXOBO-LEHTpUYHaTa
BOWMHA, CbCTOSAW, Ce& OT TPU PEeLIEeTKN-MOACUCTEMMU: MHAOPMALMNOHHA, CEH30pHA U
borHa. Xapaktepusumpa ce KOorHutMBHaTa (pauuoHanHo-meHTanHata) cdepa Ha
BOMHATa, KOSATO BKIIOMBA MHOIMO KOMMOHEHTU: NUOEPCTBO, MOPANHO CbCTOSIHME,
CNMIOTEHOCT, paBHUWE Ha noarotoBka M ©O0eH onuT, OOLEeCTBEHO MHEHMe,
TPaHCKYNTypasHN OTHOLUEHUS, MUCIIOBHM NPOLECU U MaHTanuMTeT Ha KOMaHaAupuUTe u
Ha4YanHUUMTE, HA4YMHM 3a B3EMaHe Ha peLleHne, HTENEKT U epyanums, ap.

PaskpuBaTt ce nsameHeHusiTa B NogrotoBkaTa Ha BouckuTe. NpaBAaT ce M3Boau n
npeanoXeHus 3a yCbBbpLUEHCTBAHE NOArOTOBKaTa Ha BOEHHUTE Nnaepu.

THE NETWORK-CENTRIC WARFARE MODEL AND THE CHANGES IN
THE TRAINING OF THE MILITARY FORCES AND IN THE MENTALITY
OF THE MILITARY LEADERS

lliya Peev

High Marine Military School-Varna
ippeev@abv.bg

The contemporary network-centric warfare model is being presented in the
paper with its three subsystems: informational, sensorial and battle. The cognitive
(rationally-mental) scope of the warfare is being characterized, including its
components: leadership, morally condition, cohesion, level of preparation and battle
experience, public opinion, trans-cultural relationships, thinking processes and
mentality of the commanders and the leaders, ways of taking decision, intellect,

erudition etc.
The changes in training armies are being revealed. Conclusions and suggestions about improving the
military leaders training are being made.
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ABYKOMMNOHEHTHA NAHKPATU4YHA CUCTEMA 3A KOJIMMATOP

Xueko XekoB, Napo MapaupocsiH

MHcmumym 3a kocmu4yecku uscnedsaHusi — bBAH
Cogpus 1000, yn. Mockoscka 6, e-mail: zhekovz@yahoo.com

DUAL COMPONENT PANCRATIC SYSTEM FOR COLIMATOR
Jivko Jekov, Garo Mardirossian

Space Research Institute-BAS
Sofia 1000, 6 Moskovska St., e-mail: zhekovz@yahoo.com

MpeanoxeH e MeTod 3a MpecMsTaHe Ha [ABYKOMMOHEHTHa MaHKpaTu4Ha
cUCTeEMa C MNPOMEHNMBO YyBenuMyeHMe, Cbabpkalla oTpakaTenHW MOBbPXHOCTHU.
MpuUNoXeHNeTo Ha npPeanoXeHuss MeTod 3a MNpecMsATaHe MOoNoXeHWeTo Ha
KOMMOHEHTMUTE MO3BOMsBA MOMy4YaBaHETO Ha ornefanHn W orneganHo-newosu
naHKpaTu4HM cuctemu. okasaHo e BIUAHMETO Ha OCHOBHUTE XapaKTepUCTUKU Ha
cucTeMarta BbpXy M3BMEHEHNETO Ha YBENUYEHMETO.

3a oTCcTpaHsABaHe Ha XpomatTM3aMa B LUMPOK CrekTpaneH [AuanasoH W
HamansiBaHe Ha BTOPWYHUS CMEKTbP, NPU OTCLCTBME Ha ronsiM M3GOp OT ONTUYHWU
maTepuanu, npospavyHu B M3MCKBaHaTa 4acT OT CrnekTbpa, M paspaboTBaHeTo Ha
KOMMaKTHa KOHCTPYKUMS, € LenecbobpasHo NpUNoXeHWeTo Ha orneparnHo-reLwosu
UM camo Ha ornefanHn CUCTEMM.

B noctbnHaTa nutepartypa, B KOSITO € NPUBEAEHO NPECMSATaHe Ha NaHKpaTUYHM
CUCTEMU,CBBbP3BALLM OTpaXkaTeNnHW MOBBbPXHOCTU, MNPEACTaBEeHUTE 3aBUCUMOCTH,
onpeaensiy 3akoHa 3a NPeMecTBaHe Ha KOMMOHEHTUTE, HE OTYMTAT OrpaHNYEeHUNTa,
HanaraHn OT LEHTPanHOTO eKpaHupaHe. LleHTpanHOTO ekpaHuMpaHe nPUHLMIMHO
pasnuyaBa orneganHUTe W orfedanHo-newioBuTe nNaHKpaTtudHM CUCTEMU  OT
NeLloBUTE CUCTEMM C MPOMEHIMBO YBENMYEHUE, KAaTO U orpaHM4yaBa obGrnacTra Ha
n3MeHeHne Ha yBenuyeHmeTo. OCHOBHa 3adaya Npu NpecMsiTaHe B napakcuanHarta
o6nacT Ha naHKpaTUYHN CUCTEMU, ChAbPXKaLLM OTpaXKaTernHu NOBbPXHOCTU, Ce ABSABA
onpeaensiHeTo Ha MONOXEHMETO Ha KOMMOHEHTUTE, MPU KOEeTO KoedUUMEHTHLT Ha
LeHTpanHo ekpaHuMpaHe pna 6boe MUHMManeH. 3a uenta BbB QopmynuTe,
onpedensin 3akoHa Ha [OBWXEHME Ha KOMMOHEeHTUTE, ce Bwxkaa napameTbp,
3aBuUCell OT LEHTPArHOTO eKpaHupaHe W onpedensi, YCroBusiTa 3a CbLUECTBYBaHe
Ha onpeaeneHn TUMNoBe orfeaarnHy U orneganHo-rNeLoBn CUCTEMM.
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METOOUKA 3A NMPOBEPKA U IOCTUPOBKA HA CTEHA
KOJIMMATOP

XXusko XekoB

WHcmumym 3a kocmu4yecku uscnedsaHusi — bBAH
Cogpus 1000, yn. Mockoscka 6, e-mail: zhekovz@yahoo.com

METHOD FOR CONTROL OF STAND COLIMATOR
Zhivko Zhekov

Space Research Institute-BAS
Sofia 1000, 6, Moskovska St., e-mail: zhekovz@yahoo.com

OkoHuyaTenHaTa OCTMPOBKA, KOHTPON M NpoBepka C brMOMEepHW ypeau B
nabopaTtopHu, U3NMTBaTENHW U 3aBOACKM YCIOBUS C€ OCbLLECTBABA Ha creuunanHo
obopyaBaH/ CTEHOO0BE N KONMMATopK, PasrnonoXeHn nof onpeaeneH asuMmyTeH brbn
Ha MSACTO. MpW NpOBEpKa Ha KonMmaTtop, CbBMECTsiBa Ce LieHTbpa Ha BbpTeHe Ha
onTuM4yHaTa cMCTeMa Ha TeoONM T, Ha KOWTO ca OTCTPaHEeHM KonMmauMoHHaTa rpeLlka
M HaKoHa Ha XOpu3oHTanHara oc npu Haco4YBaHe Ha BMU3MpHara oc.

B nscnensaHeTo e nocraBeHa 3ajadaTa 3a onpefensHeTo Ha brnute aun f
Ha HakmoHa Ha TeodonuTa B [Be B3aUMHO MEeprneHanKynapHM pPaBHUHM CMPSIMO
pe3yntatute OT U3MepBaHEeTO Ha CBETNIMHHOTO n3obpaxeHne Ha CTeHn konumaropa,
C M3BECTHM KoopauHatu. Llenta e yToyHsAIBAaHe Ha W3MepeHuTe MnocpeacTBOM
TeogonuTa brnn ¢, 1 i, Ha CTeHa KonMMaTopa.
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OMEPATOPBT KATO YACT OT CUCTEMA 3A Bb3AYLWHO
TENEBU3NOHHO HABJNIOOEHUE

Metbp NeHoB, CtosH TaHeB, NnameH TpeHpadunos

NHcTuTyT 3a kKocMudeckn nscnegsadns — bAH

OPERATOR AS A PART OF AN AIRBORNE TELEVISION
SURVEILLANCE SYSTEM

Petar Genov, Stoyan Tanev, Plamen Trendafilov

Space Research Institiute- BAS

Ha 6Gasata Ha nuTepaTypHM [OaHHM ca CUCTEMATU3NPaHM OCHOBHUTE
NCUXOMU3NONOrMYHN  XapaKTePUCTUKM U Bb3MOXHOCTM Ha onepaTopa, KOWTO ce
pasrnexaa KaTto 4acT OT CucTemMa 3a Bb3AyLHO TEeNeBU3NOHHO HabnoaeHue.
HanpaseH e onuT Aa ce 060CHOBAT Ba)KHU TEXHUYECKN U eProHOMUYHM NapamMeTpu Ha
cucTemara, KouTo TpsibBa Hali-nobpe Ja CbOTBETCTBAT Ha KayecTBaTta Ha onepaTopa,
C Uen MakcMmarHo YCrelwHO OTKpuBaHe M Orno3HaBaHe Ha 0BGeKTU Bbpxy 3emHaTa
NOBBPXHOCT NPV M3BbPLUBaAHE Ha HabnaeHe B pearnHo Bpeme.
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OMNPEAENAHE HA KOOPOAUHATUTE HA 3EMHU OBEKTU OT
BOPOA HA BE3MNWUIIOTEH JIETATEJIEH ANAPAT

Metbp NeHoB, CtosH TaHeB, NnameH TpeHpadunos

MHcmumym 3a kocmudecku u3crnedeaHus — BAH

COORDINATES DETERMINATION OF LAND OBJECTS FROM UAV
BOARD

Petar Genov, Stoyan Tanev, Plamen Trendafilov

Space Research Institiute- BAS

O6cbxaaT BbAMOXHOCTUTE 3a onpeaensiHe KoopavHaTUTe Ha 3eMHU 06ekTw,
koratTo Ha 6opgoa Ha neTaTtenHust anapat uMa TeneBM3MOHHa cucTtema 3a
HabniogeHve B peanHO BpeMe, MOHTUpaHa BbpXy MNOABWXKHA /MPOCTPaAHCTBEHO
ctabvnmanpaHa W  OUCTAHUMOHHO ynpaensema/ nnatgopma. OcBeH ToBa
netatenHuaT anapat npuTtexasa aBtonunot M GPS npuemHuk. KoopamHatute ce
n34yncnsBaT No JaHHM OT TeneBm3anoHHaTa cuctema, GPS npuemHuka n aBTonunoTa.
lMocpencTteom KOMMNIOTbPHA CUMYyNaunsa e npoBepeHa paboTaTta Ha anropuTbma U ca
OLIEHEHN OYaKBaHMTE IPELLIKM.
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CUCTEMU 3A HABJTIOAEHUE B ONTUYHUA OUATNA3OH 3A
BE3MUNOTHU NETATENHU ANAPATHU

OrHsaH MNMeTpoB, bonyo bonyes

MHcmumym 3a kocmudecku u3crniedeaHus — BAH

SYSTEMS FOR OBSERVATION IN OPTICAL RANGE FOR
UNMANNED AIR VEHICLES

Ognian Petrov, Boycho Boychev

Space Research Institute - BAS

B nocnegHute rognHn 3a pellaBaHe Ha LUMPOK Knac 3ajayn BbB BOEHHOTO

0eno, ekonornara, MOHUTOPUHI Ha oOKofHaTta cpefa, 6eacTteus M aBapum BCe NO-
ronsiMo nNpunoxeHve Hamupat 6e3nunoTHuTe netatenHu anapatu (BI1A).
Mpn pewaBaHeTo Ha TakMBa 3aJadn Ce U3NON3BaT PasfIMYHU CEH30PU U CUCTEMMU, B
YacTHOCT HabnwgaTtenHn Busyanuaupawm cuctemm paboTtewm B ONTUYHUS
cnekTpaneH gmanasoH — 0,2 — 12 ym. HesaBncumo oT TAXHOTO MHOroobpasune, BCEKM
OT TuMnoBeTe HabnigaTeMHM CUCTEMM B OMTMYHUA AuanasoH MMAT OrpaHUYeHUs U
cneunduyHn Bb3MOXXHOCTW Npu pasnonaraHeTo um Ha bIlA.

B noknaga e HanpaBeH aHanv3 Ha NapamMeTpuTe Ha CblUEeCTByBaLLMTE rOTOBMU
CUCTEMN N TEXHUYECKM pEeLUEHMSI Ha CbCTaBHUTE WM MOOYNU W Bb3NW C Uen
npunaraHeTo nm Ha manku BJTIA.HanpaBseH e n3bop Ha kKoMnnekTaums Ha MogynuTe mn
efnieMeHTUTEe Ha cucTemMa 3a HabnwgeHne 1 Busyanmsauus B ONTUYHUA OManasoH 3a
mManbk bBJIA, [llpegonoxeHata cucTtema € npefHasHadeHa 3a pelaBaHeTo Ha
KOHKPETHM 3aJadn - MOHUTOPUHI Ha MOXapw, HABOOHEHMUS, TEXHOTEHHW aBapun u
3aMbpcsaBaHUA Ha oKosiHaTa cpeaa.
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KOCMUYECKO PA3Y3HABAHE. CMTbTHUKOBU CUCTEMU 3A
PAONOPA3Y3HABAHE
lNembp CmosiHos, Neopau Kunpoe, BeHyucnae Mapkoe, Muxaun Muxoe

MHCTUTYT 3a KOCMuyeckn nscneasanus — bAH
e- mail: pstoyanov@abv.bg

SPACE RECONNAISSANCE
SATELLITE SYSTEMS RADIO RECONNAISSANCE

Peter Stoianov, Georgi Kiprov, Vencislav Markov, Mihail Mihov

Space research Institute, BAS
6 Moskovska str., P.B. 799, 1000 Sofia, Bulgaria
e — mail: pstoyanov@abv.bg

CobrnacHo npuetata Knacudukauusi, MOHATMETO  “pagnoenekTPOHHO
pa3y3HaBaHe” obeauHsABa cnegHuTe BWOOBE pasy3HaBaHe: paguopasy3HaBaHe W
pagnoTEXHUYECKO pasy3HaBaHe, KaTo TYK HAKOW NUTepaTypHU U3TOYHULM BKINHOYBAT U
pagnonoKaunoHHOTO pasy3HaBaHe.

KocMmnyeckoTo paguopasy3HaBaHe € MpedHasHaydeHo 3a OTKpMBaHe Ha
HaNM4YMeTo, MECTOMOMOXEHNETO U XapaKTEePUCTUKUTE Ha M3NbYBalLM CpeacTBa 3a
pagnocBpb3ka M NpedaBaHe Ha JaHHW, TAXHaTa MAeHTMdUKaUUS, KakTo 1 3a npuxeat
Ha WHpopMauuaTa, npegaBaHa OT TaAX. PagMoOTeXHMYEcKOTO  KOCMUYECKO
pasy3HaBaHe € MpedHasHayeHO 3a MnpuxBallaHe Ha U3NbyYBaHMATA  Ha
paguonoKaLUNOHHM W paaMOHABUraLMOHHM CTaHUUKM WU CUCTEMW, oOnpedensiHe Ha
MECTOMOSIOXKEHNETO W XapakTePUCTUKUTE UM, PexumMumTe Ha paboTa M Tuna Ha
paboTeLUAT N3TOUHUK.

Ha ocHoBaTa Ha aHanu3a OT onuTa nNpu M3MON3BaHETO Ha CMbTHUKOBUTE
CUCTEMU 3a PaMNOENEKTPOHHO pa3y3HaBaHe, BKIIUYUTENTHO BbB BOEHHU KOH(MNKTU, B
cratmaTa ca MnoKasaHW ChekTbpa OT pelaBaHW 3afdayv, KakTO W OCHOBHUTE
xapaktepuctnkn Ha catenutn“CANYON” “CHALET”, "VORTEX’, ‘MERCURY”,
‘MAGNUM”, “ORION”, “Ferret”, “White cloud” n “Jumpseat” Ha CALL n “YC-IT" “YC-
MM” “yYC-My” n “UenuHa” Ha Pycus. MNocoveHn ca cbllecTBYBaLLUTE HEAOCTATbLUM,
KakTO W HaCoKMTe 3a Cb3gaBaHe W ekcnroaTtauusi Ha CbBPEMEHHW CMbTHUKOBU
CUCTEMU 3a paMOENEKTPOHHO pa3y3HaBaHe.
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KOCMUYECKO PA3Y3HABAHE.
CNbTHUKOBU CUCTEMU 3A PAHHO NPEAYNPEXAOEHUE

lNembp CmosiHos, Neopau Kunpoe, BeHyucnae Mapkoe, Muxaun Muxoe

MHCTUTYT 3a kocMuyeckn nscnegsanuna — bAH
e- mail: pstoyanov@abv.bg

SPACE RECONNAISSANCE
SATELLITE SYSTEMS FOR EARLY WORNING

Peter Stoianov, Georgi Kiprov, Vencislav Markov, Mihail Mihov
Space research Institute, BAS

6 Moskovska str., P.B. 799, 1000 Sofia, Bulgaria
e — mail: pstoyanov@abv.bg

KbM cnbTHUKOBUTE CUCTEMU 3a pasdy3HaBaHe npuHaanexart u cuctemuTe 3a
OTKpUBaHe cTapTa Ha BanuCTUYHKU pakeTn n sapeHn B3pmBoBe. MHOro 4yecto Te ce
Hapuyat olle CUCTEMW 3a pPaHHO npeaynpexgeHne 3a pakeTHO HanageHue.
M3nonseat ce ot Benukute cunm — CALWL n Pycusa, B pamkute Ha BoeHHO —
KOCMUYECKNTE CUCTEMU 3a MPOTMBOKOCMMYecKa oTbpaHa. [MpegHasHadeHn ca 3a
OTKpPMBaHe Nycka Ha pasnun4yHu KnacoBe 0anmnCTUYHM pakeTu U KOCMUYECKU pakeTn —
HOoCUTEeNW, 3a cregeHe Ha pagnaunoHHaTa o6CTaHOBKa Ha reocTauuoHapHn opbuTn, n
3a perncrpaumsa Ha npoBexaaHuTe SAPeHN B3pUBOBE W OnpeaeniiHe Ha TexHuTe
XapaKTEepPUCTUKN.

B noknapa ca pasrnegaHuM M OCHOBHUTE 3ajauyn, pellaBaHW KaKTO BbB
BOEHHaTa Taka W B TrpaxagaHckata obnactn. [lpeactaBeHM ca OCHOBHUTE
XapaKTEPUCTMKM Ha cepusiTa OT TO3M TUMN KOCMUYECKM anapaTh ¢ HaMMeHOBaHMETO
DSP ot amepukaHcKkO — kaHaZckaTa cuctema 3a paHHO npefynpexaeHue u pyckute
CMbTHUKOBM CUCTEMWN HOCeWM HanmeHoBaHuaTta “MNporHos” n “Oko”.

OCHOBHO BHMMaHME € OTAENIEHO U Ha U3MON3BaHETO Ha TO3M BN KOCMUYECKO
pasy3HaBaHe 3a oOnepaTUBHO OTKPMBAHE W MNOCTOSHEH MOHUTOPWHI Ha OMacHM
ABNeHna (noxapw, ByriKaHW4YHa OEMHOCT M nosiBata Ha METeopUTU) U HABPEMEHHOTO
npeaynpexnasaHe 3a TAX.
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ENEKTPOHHO ONTUYHU NPEOBPA3OBATEJIN B
OMNTUKOENEKTPOHHUTE CUCTEMU 3A HABJIFOAEHUE -
CbCTOAHUE N PASBUTUE

MnapeH MnageHoB

1504, ep.Copus, 6yn.”Eenoeu Neopaues” 82, BoeHHa akademusi ,I.C.Pakoecku’,
Urino
mern. (+359 2) 92 26613, chakc (+359 2) 944 16 57, e-mail: mim@bitex.bg

ELECTRICAL OPTIC TRANSORMATOR IN OPTIC ELECTRICAL
SURVEILLANCE SYSTEMS - STATE AND PROGRESS

Mladen Mladenov

1504, Sofia, 82 E.Georgiev Blvd, ‘G.S. Rakovski’ Defence and Staff College
(+359 2) 92 26613, ghakc (+359 2) 944 16 57, e-mail: mim@bitex.bg

OnNTUKOENEeKTPOHHUTE CUCTEMM 3a HabnogeHve npuaobmeBaT Bce MO-ronsiMo
3Ha4YeHne nopagn M3NCKBAHETO 3a BoAeHe Ha OOMHW OEeNCTBUS NMpe3 UarnoTo BpEME Ha
OEHOHOLLMETO M MPU BCAKAKBA METEOPOSIONMYHK ycnoBus. EdpekTnBHaTa OEWHOCT Ha
BOMCKUTE 3aBMCU OO0 ronsiMa CTeneH OT HarluMyMeTo U KayecTBOTO Ha npubopute 3a
HabnogeHve 1M pasy3HaBaHe, OCHOBHA  OEWHOCT OT  KOUTO  M3BbpLUBaT
ONTUKOENEKTPOHHUTE Npubopw.

PasrnegaHn ca HsaKOM acnektmh u  0CoBeHOCTM npu  peanu3auusta  Ha
ONTUKOENEKTPOHHMUTE CUCTEMU 3a HAbMOAEHNE N B YACTHOCT Ha OCHOBHMUS UM ENTEMEHT —
€MNEeKTPOHHO  ONTU4YHMS  npeobpasoBarten. AHanuaupaHm ca ocobeHocTUTe U
XapaKTEPUCTUKUTE Ha ENEeKTPOHHO ONTUYHUTE npeobpasoBaTenn OT  PasUYHUTE
reHepaumm n Bb3MOXHOCTUTE Ha pasnUYHUTE TUMNOBE OMTUKOENEKTPOHHU npubopn u
cuctemun, 6asmpaHn Ha Tax. HanpaBeH e nperneg Ha CbBPEMEHHUTE MOCTUXKEHUS B Tasn
obract M ca HanpaBeHW HSKOM MNPEenopbkM OTHOCHO ynoTpebata mm B npakTvkara.
Mpegnara ce mM3non3BaHETO Ha Hay4yHO OBOCHOBaH MoOAXo4 3a M36op Ha KpUTEepUK
OTHOCHO npeaHa3Ha4YeHnETo, pondAta W MSACTOTO Ha ENeKTPOHHO ONTUYHUTE
npeobpasoBarenu.
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HAKOU BUXOAHUA 3A PA3LLUPABAHE HA Bb3MOXHOCTUTE
HA NPUBOPU 3A HOLWWHO HABNIOOAEHUE

MnapeH MnageHoB

1504, ep.Copus, byn.”Eenoeu eopaues” 82, BoeHHa akademusi ,I.C.Pakoecku’,
Urino
mern. (+359 2) 92 26613, ¢pakc (+359 2) 944 16 57, e-mail: mim@bitex.bg

SOME IDEAS FOR EXTENSION POSSIBILITIES OF NIGHT
SURVEILLANCE DEVICES

Mladen Mladenov

1504, Sofia, 82 E.Georgiev Blvd, ‘G.S. Rakovski’ Defence and Staff College
(+359 2) 92 26613, ghakc (+359 2) 944 16 57, e-mail: mim@bitex.bg

MogepHu3aumaTa Ha CblLuecTByBallaTa TeXHMKa B obnactta Ha cuctemuTe 3a
HabnogeHve, B 4acTHOCT npubopuTe 3a HOLWHO BwxkaaHe, npegnonara (OCBEH
Knacudeckata MOAMsiHA C HOBM oOOpasuu) M npoBexaaHe Ha [AEeNHOCTU C  uen
YCbBbPLUEHCTBAHE HA Ccera CbllecTByBawWmMTe npubopn, kato ce wusnonssat u
HeopamHapHu nogxoaun. Npu paboTa B YCNOXHEHUM ycroBusi, korato TpsibBa ga ce
AencTBa Npu CUMNHO 3aaMMsiBaHe, Mbrma, nowa MeTeoposiorniHa oOCTaHOBKa U T.H. —
YCrOBWsi, YECTO CpeLLaHn npu peanHa obcTtaHoBKa, paboTata Ha ONTUKO ENEeKTPOHHUTE
npubopun 3a HabnogeHne ctasa npobnemartnyHa. AHanM3npaHu ca Bb3MOXXHUTE MOAX0aN
3a paswupsBaHe Ha TexHUTe BbL3MOXHOCTW. PasrnmegaHa € Bb3MOXHOCTTA 3a
nogodpsiBaHe XxapakTEPUCTUKUTE Ha NPUBOPK 3a HOLLHO HabnaeHWe Ypes KynnmpaHe Ha
€NEeKTPOHHO ONTMYEH npeobpasoBaTen U MPUEMHUK Ha WH(pPaYepBEHO ITbYEHME Ha
GazaTta Ha npubop CcbC 3apsigHa Bpb3ka. [1okaszaHn ca NoNoXUTENHUTE U OTpULATENHM
CTpaHM Ha TakbB noaxod. Bb3 ocHoBa Ha HanpaBeHUs aHanuM3 ce npegfiara eauH
Bb3MOXXEH Ha4MH 3a NOBMLUABaHE Bb3MOXXHOCTUTE Ha cera 13nonssaHuTe npubopu.

BugHo e, ye 3a nogobpsiBaHe Ha kKa4eCcTBOTO M ePEKTUBHOCTTA 3a HabntoaeHue e
Heobxoamma , OT efHa CTpaHa, ynoTpebarta Ha BucokoudyBcTBuTENHM CCL maTpuum,
acdepuyHa onTUKa 3a OKynspuTe Ha npubopuTe, aganTMBHM MeToaun 3a obpaboTtka Ha
NONy4YeHUs eNEKTPUYECKN CUrHan 1 T.H., @ OT gpyra CTpaHa e Bb3MOXHa ynotpebara Ha
Ka4eCTBEHW YycunBaTenu Ha spKocTTa (ENeKTPOHHO ONTMYHM npeobpasoBaTenu) C
yObIPKEHA KbM MHpadYepBeHaTa YacT Ha enekTPOMarHUTHUS CreKTbp YyBCTBUTENHOCT.
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MATEMATWYEH MOAEN 3A USTUYHAHE HA BAPYTHU TA30OBE
NPE3 CPA3AH YINITbTHUTEJNEH NPBCTEH 3A NMAAOKOCTBOJIHA
MWHOXBBbPIrA4YHU CUCTEMMU

BaneHTnH PapeB, BaneHTuH MBaHoB

1504, ep. Cocpus, 6yn. "Eenoeu Neopaues” 82, BoeHHa akademusi ,I. C. Pakoecku”,
nrio
men. (+359 2) 92 26 542, chakc (+359 2) 944 16 57,
e-mail: vradev@asabulgaria.com

Han-pasnpoctpaHeHms crnocob 3a pelaBaHe Ha YNbTHUTENHUS €deKkT npu
MWHOXBbPrayHUTE CUCTEMU € U3MOSI3BaHETO Ha NabVMPUHTHO YNbTHEHWE NpU MUHaTA.
XapakTepHO 3a Hero € HanuMuMeTo Ha MOCTOsiHHA pagmanHa xnabvHa mexagy Hest u
TAMOTO, KaKTO MpW 3apexgaHe, Taka u npu msctpen. [NpemectBaHeTO Ha MWHaTa ce
Xapakrtepuaupa c konebaTtenHo pagmanHo apmxkeHne. Ce4yeHneTo Ha NpocBeTa NPOMEHS
dopmaTa CM OT KOHUEHTpPMYHA OO eKkcueHTpuyHa. [okasaHa e npeobrnagasaliaTa
eKCUeHTpu4yHa dopma BoOAeLLa A0 3HAYMTENHO 3aBULLABaHE pa3xoda Ha HeeKTUBHO
n3non3saHn 6apyTHM ra3oBe BbB CPABHEHME C KOHLEHTpUYHaTa.

Kato cbBpemeHHa TeHOEHUMs, 3a pellaBaHUTO Ha TO3W npobnem, ce Hanara
M3Mosi3BaHETO Ha MNPBLCTEHU NPU MUHATa OCUrypsiBalLM KOHLIEHTPUYHOCT Ha npoceeTa
“MUHa-TAN0” n NogobpeH ynbTHUTENEH edOeEKT.

B noknaga e nsBbpLleH CpaBHUTENEH aHanu3 Ha No3HaTv MeToaum 3a U3TnyaHe Ha
ra3 npes3 ynibTHUTENHU YCTponcTBa. Pa3paboTeH e matematmyeH Mogen 3a AeNCTBUETO
Ha cpsidaH yNibTHUTENEH NPBCTEH CbOOPA3HO CneumduyHUTE YCrOBUS Ha M3cTpena u
HeobXxoanMnTE N3NCKBAHUS MPU MUHOXBBPradHM CUCTEMM C MagKo TAno. AHanuanpaH e
pa3xofa Ha ra3oBe, HAaTOBapBaHETO BbpPXy NPbCTEHA M BMAA Ha xnabuHute. [JedunHmpaHu
ca HeobxoamMMu1Te YCIoBUS OCUTypsiIBaLLM HEFOBOTO e(PEKTMBHO LENCTBUE.
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METO[M 3A NPOEKTUPAHE HA CPA3AH YIMITbTHUTENEH
NMPBbCTEH 3A MMHOXBBPIrAYHU CUCTEMU C TMALOKO TANO

BaneHTtnH PapgeB, BaneHTnH NBaHoB

1504, ep. Cogpus, 6yn. "Eenoeu Neopaues” 82, BoeHHa akademus ,I. C. Pakoscku’,
HUrino
men. (+359 2) 92 26 542, chakc (+359 2) 944 16 57,
e-mail: vradev@asabulgaria.com

EnHa oT cbBpeMeHHWUTE TeHOeHUMW, 3a NoaobpsiBaHe TaKTUKO-TEXHUYECKUTE
XapaKTePUCTUKN HA MUHOXBbPrayHUTE CUCTEMM, € W3MOM3BAHETO Ha YMITbTHUTENHM
NPBbCTEHU NP MUHUTE. Pa3paboTBaHeTo Ha NoAXOAsLL MeTon 3a TAXHOTO MPOeKTUpaHe
Ou goBeno 4o cb3daBaHe Ha YNIMbTHUTENEH eneMeHT No3BoSIsiBall, HaMarnsiBaHe pasxoga
Ha Hee(EeKTUBHWTE rasoBe W MOBUWABaHEe YCTOMYMBOCTTA Ha MMHATa B TAMOTO.
HeroBoTo wu3nonseBaHe Lle [ade Bb3MOXHOCT 3a MpPOM3BOACTBOTO Ha MPbLCTEHM,
npeaHasHa4eHn 3a MMHU OT PasnnyeH Kanuobp.

B poknaga e npeactaBeH MeTOA 3a MPOEKTUpaHe Ha cpsidaH YNiTbTHUTENEH
NPbCTEH C MPaBObLIbLIHO ceyeHne. PasrnegaHn ca orpaHNYMTEnHWTE YCroBUSI MO
OTHOLLEHWE Ha HeroBaTa reomeTpusi. OnpegeneHn ca U3WUCKBaHUSITA MNpu n3bop Ha
maTtepun. MocoyBaT ce HeobXxoaumuTe SIKOCTHM MPOBEPKM 3a Koprnyca Ha MuHaTa U
TANOTO MPeABVA Hanarawata ce KOHCTPYKTMBHAa MNpPOMsiHA Mpu  LEHTPUPALLIOTO
yoebeneHve Ha MUHaTa M NOBULLEHOTO HansiraHe Npu U3cTpern.
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OTHOCHO Bb3MOXHOCTUTE HA TEJIEBUSUOHHU KAMEPU
3A Bb3AYWHO HABJNIIOOEHUE U PA3Y3HABAHE

BaneHntnHa LlekoBa, MnageH MnageHoB

BA “T". C. Pakoscku”, UHCmumym 3a rnepcriekmugHu u3criedeaHusi 3a ombpaHama
e-mail: valsof20@hotmail.com, mim@bitex.bg

ABOUT CAPABILITIES OF THE TV CAMERAS FOR AERIAL
SURVEILLANCE AND RECONNAISSANCE

Valentina Tsekova, Mladen Mladenov

Military Academy “G. S. Rakovsky”, Institute for advanced Defence Research
e-mail: valsof20@hotmail.com, mim@bitex.bg

Some TV cameras which can be use in unmanned air vehicles for aerial
surveillance and reconnaissance are presented. The analysis is made and the main
parameters and characteristics of shown TV cameras are calculated.
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ANEKTPOMAIHUTHbIE MAPAMETPbl KOCMUYECKOW NOroabl

CraHucnas Knumos', l'eopru Cranes?, Bosit Kupos®

" Mcmumym kocmuyeckux uccnedosaHuii-PAH
2 UIKW-BAH
% L{/IC3B-BAH

Kocmuueckunin akcnepumeHT «O6ctaHoBka 1-n aTtan» Ha Poccunckom cermeHTte
MexayHapogHon kocmmyeckon ctaHumm (PC MKC) HaueneH Ha pelleHue
dyHOaMeHTanbHONM npobrnemMbl B3aMMOCBSA3W MNNIa3MEHHO-BOSTHOBLIX SIBIIEHUA B
mMarHutocepe M MoHocdepe 3emnm C napameTpaMmy  KOCMUYECKOW norofbl.
KoHkpeTHOM pyHOameHTanbHOM 3agjadven KO saBnsieTca noucK yHMBEpCarbHbIX
3aKOHOMEpPHOCTEN TpaHcopMauun 1 guccunaumm nnasmeHHO-BOSTHOBOW 3Heprnn B
MarHMTocepHo-MoHochepHon cucteme. Ha ocHOBe npoBedeHUss aHanmsa
oOLIMPHOro 3KcnepuMeHTanbHOro Matepuana, nornydaemoro Ha opbute MKC wn
reopuanyecknx  HasemMHbix  obcepBaTopusX, TEOPETUYECKOrO  aHanmmsa WU
KOMNbIOTEPHOrO MogenupoBaHna OyayT paspaboTaHbl anropuTMbl BOSIHOBOW WU
rMAPOMarHUTHOW OMarHOCTUKN MarHMTocepHo-noHocepHoOn CUCTEMBI.
lMpepnonaraetcs, 4TO 3TWM METOAbl MO3BOMAT MNPOBOAUTbH  KOSIMMECTBEHHbIN
HEMNpPepPbIBHbIA  MOHUTOPUHI  XapakTepHbIX 3JHEPrMn 4acTuy, KOHUEHTpauum Wu
XUMMYECKOro cocTtaBa nnasmMbl B MarHuTocdepe, NporHo3mpoBaTb PasfnuUYHoOro poga
reoMmarHuTHble BO3MyLLeHus. PelweHne gaHHon npobnembl OygeT ocyLecTBNATLCSA MO
CKOOPAUHUPOBAHHOW MeToAMKE:

1. U3yyeHusa in situ nykTyauun anekTpuy4eckoro U MarHUTHOro Monen,
napameTpoB TEMSIOBOM W HAATENMOBOW Mnasmbl B MOHocdepe, BOnu3n cnos F, npu
PasfiMYHbIX renno- N reOMarHUTHbIX YCIOBUSX.

2. NccnepoBaHnA reoMarHUTHbIX U reouandecknx napameTpoB Ha Ha3eMHbIX
obcepBaTopusix ¢ BpeMeHHbIMU Macwitabamm ot 104-1 go 1043 cek.

3. NccnepoBaHusa B3aMMOCBSA3U 3MEKTPOMArHUTHbLIX ABMEHUN (CheKTparnbHbIX
xapakrepuctuk YHY/KHY-BonH) B pasnnyHbix 06nactsix OKoO03eMHOro NnpocTpaHCcTBa
nocpeacTBOM NYTEM CPaBHUTENbHOINO aHanv3a BOJIHOBbIX U3MEPEHUN NPOBEeAEHHbIX
OAHOBPEMEHHO Ha Pa3fIMYHbIX KOCMUYECKMX annapaTax U Ha3eMHbIX reodn3nyeckmx
CTaHUnAX.

dun3nyecKon OCHOBOW MMOPOMArHUTHOM AMArHOCTMKM CRyXaT 3aKOHOMEPHOCTWU
BO3OyxaeHns wn pacnpoctpaHeHus MI[-BONH B OKOMoO3eMHoOW nnasme. OTn
3aKOHOMEPHOCTM U3BECTHbI KaK YaCTUYHO M3 TEOPETUYECKOro aHanu3a ynpoLEHHbIX
MoJenen, OT4yacTU U3 3KCMEepUMEeHTa, W  U3BEeCTHbl [daneko He  MOoJHO.
[uarHoctnyeckum Uensam MoryT CnyXuTb AaHHble O nondpusauuun, ¢asoson wn
rPynNnoBON CKOPOCTAX BOJSIH; O cnekTtpe konebaHuni marHutocdepbl; 06 ycunenunm,
3aTyxaHMM W pacnnbiBaHMM BOSIHOBbIX MAKeTOB MNPy MPOXOXAEHUM MMM
onpefdenéHHoro nytTm B MarHutocdepe; O MPOCTPaAHCTBEHHOM  fokanusaumm
nynecauun; o6 mMx amnauMTygHoOM M YacToTHOM Moaynsauuun. MHorga yxe cam dakt
NOSABNEHNA cneunduyecknx nynbcaumn COOEPXUT KadeCTBEHHYK WHEOpMaLM0 O
OnHaMmunke MarHutocdepbl. Mo AaHHbIM O MynbCcaunax MOXHO AMarHOCTMPOBaTb
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KOHLEHTpaLMlo XONOAHOW Nnasmbl, JIOKanusauuo U 3HEPrm pe3oHaHCHbIX YacTul,
NOMNOXEHNE CTPYKTYPHbIX 3NIEMEHTOB MarHUTOoCcepbl, NapaMeTpbl CONIHEYHOro BeTpa.
Kpome TOro, HabnogeHne nynbcaumi no3BonsieT uccrneoBaTb NPOLECChl MHXEKLUK
yacTuu, ondypkaumm MarHuTocdepsl, dopmmpoBaHue HeyCTOM4YNBOCTEN
MarHuTocgepHo-noHocepHOM NnasmMbl U NX NOCNELCTBUA.

OgHVM 13 MeTOAOB MAPOMArHUTHOW AMArHOCTUKM SBMASETCA METOA OLEHKM
SHEpPrun 1 nokanuaaumm SHepPrnyHbIX NPOTOHOB, HEYCTONYMBOCTL KOTOPbLIX NPUBOAUT
K BO3OYXXOEHUIO "KEMYYXMHbI" - KBA3MMOHOXPOMATUYECKMX BOJSIHOBbLIX MAKETOB B
AnanasoHe Pc1. O6wenpuHATO, 4TO "KeMuyxuHbl" BO3DYXOalTcs B BUMAE MOHHO-
UMKNOTPOHHBLIX BOMH B pe3ynbTaTe HEeYCTOMYMBOCTM IHEPrnyHbIX MPOTOHOB,
00yCnoBneHHON aHW30TPOMHbLIM  pacrnpedesieHMeM  4acTuy, MO CKOPOCTAM B
reomarHMTHoM nosywke. [lyTéM OUCNEPCUOHHOrO aHanu3a "KeMYyXMH" MOXHO
OCYLLEeCTBNATb ANArHOCTUKY KOHUEHTpaumn nnasmoi.

Cnektp Ml -konebaHun marHutocdepbl 3aBUCUT OT pacnpegeneHus B
NPOCTPaHCTBE Nnasmbl U MarHUTHOrO Nons. MNMOCKONbKY CTPYKTypa MarHWTHOroO Mnoss
N3BECTHA CPaBHUTENbHO XOPOLWO, AaHHble HabnigeHUN cnekTpa COOCTBEHHbLIX W
HEeCOBCTBEHHbIX 4acTOT MOryT OblTb WCMOMb30BaHbl ANS OLEHKM KOHLEHTpauuu
nnasmbl. VIHTepecHbl C 3TON TOYKM 3PEHUs anbBEHOBCKME konebaHus. PasnunyHbie
y4yacTKn MX cnektpa (OpMUPYIOTCA B pasfiMyHbIX obnactsx marHutocdepsbl. JTO B,
npyHUMNe, Mo3BONSEeT BOCCTAHOBUTb MO W3BECTHOMY CMEKTPY He  TOMbKO
WHTerparbHble napaMeTpbl pacnpeaeneHus nrasmbl, HO U fIOKarbHbIE.

M3BecTHO, 4TO B OBbIMHOM COCTOSIHUW, KOrga pagvauMOHHBIN MOSIC COCTOUT B
OCHOBHOM M3 NPOTOHOB, BO30OyxaatoTca Pc1, To BO Bpems mMarHuTocgepHon 6ypw,
Koraa B paguvauMoHHBIM NosiC B M300unuu noctynatT MoHbl O+ MoHocdepHoro
npoucxoxaeHusi, Bo3byxpatoTcs Pc2 un3-3a NOHWKEHUA 4acTOTbl LIMKIOTPOHHOMO
pe3oHaHca. [MoHATHO, YTo HabnaeHus Pc2 MoryT gath Ka4eCTBEHHYH MHOpMaLNIo
O XMMUYECKOM COCTaBe.

Mp  NpOrHO3MpoBaHWM  KOCMWUYECKOW MOroAbl  BOMPOCbI  OUArHOCTUKM
BbICTYNalOT Ha NepBOE€ MEeCTO, TaK Kak BO MHOMMX CIly4yasiX OCHOBHblE OLUMOKK
NpOrHo3a npouCXoOAaT OT HEBEPHOW OLEHKM TeKyLlero COCTOsHUSA. Tak [uarHos
NpeABCMbIEYHOM CUTyauMM Ha conHue Mo  HabniogeHusaMm  OOHUX  TOSbKO
reoMarHUTHbIX MNynbcauun, pasyMeeTcs, NOCTaBUTb HENbL3S. TeM He MeHee, NpoBedeH
aHanm3 cobbITMA, B KOTOPbIX MNOAMEYEHO W3MEHEHWE pexuma amnanTygHON
moaynsauun Pc3 3a geHb-ABa 00 BCNbIWKW. AHaNn3 AaHHbIX NOCnegHuX neTt nokasan
AOOMUHUPYIOLLYIO  pOfib  YNbTpaHM3kovacTtoTHbix MI-BonH B npeobpasoBaHun
HanpaBfiEeHHON 3HEepPrun COSIHEYHOro BeTpa B TEMMOBYD M B MEpeHoce SHeprun u
MacChbl Yepes BHeLUHWE rpaHuLbl MarHUTocdepbl.

Passutue MeTo40B BOMMHOBOW  AWArHOCTUKMK C  uUcnosnb3oBaHMEM
9KCNepuUMeHTarnbHbIX AaHHbIX, NMOMYYEHHbIX HA HECKOJSIbKMX KOCMUYECKUX annaparax
N Ha3eMHbIX CTaHLUMAX, NO3BONUT cAenaTb HOBbIA Liar B NOCTPOEHUN (PU3NYECKON
KapTUHblI MarHntTocepbl 3eMnu 1 NOHMMaHUIO NPOLIECCOB "KOCMUYECKON norogbl".
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OnPEAENAHE HA TEPUTOPUAITHOTO NOKPUTUE HA U3SKYCTBEH
CNbTHUK HA SEMATA, ABUXELL| CE NO KPbrOBA OPBUTA

MeTbp NeuwoB, KoHcTtaHTUH MeToanes

WHecmumym 3a kocmuyecku u3crnedsaHus — BAH, Cogus
Coqgpus, 1000, yn. Mockoecka Ne6, rn.k. 799

Knrovoeu dymu: NIC3, kpbaosa opbuma, mepumopuasiHo nokpumue

EARTH COVERAGE DETERMINATION OF A SATELLITE
TRAVELLING ALONG CIRCULAR ORBIT

Petar Getzov, Konstantin Metodiev

Space Research Institute — BAS, 6, Moskovska str., p. o .box 799 Sofia, 1000

Key words: Artificial Satellite, Circular Orbit, Earth coverage

In the paper hereby a method for determination of statistical probability for
motionless Earth mark discovering by artificial satellite is used. Relations derived
determine the statistic consistence of satellite presence at various latitudes and takes
into account Earth rotation. Also a deterministically approaching for time calculation of
satellite attendance at Earth mark’s discernible hemisphere is applied. Sample
calculations at various mark coordinates and orbit inclinations are adduced.
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	 Резюме. Изследвани са сплави от четворната система Al-Fe-V-Si с цел получаване на in-situ композиционни структури с метална матрица. Установена е възможността за влагане на керамични пълнители за допълнително дисперсно уякчаване на сплавта. Определени са механичните показатели при повишени температури и е установена граница за приложение на изследваната сплав. Изследвана е стабилността на изходната бързозатвърдяла структура при термомеханични обработки до 500оС. 
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