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SIMULATION ALGORITHM OF RADIO HOLOGRAMS FORMATION
IN A REMOTE EARTH SENSING SYSTEM
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The article considers radio holograms formatioraimemote earth sensing system. The linear-frequency
modulated signal is selected as the probe signalcWlations of the basic signals parameters to faadio
holograms are made. Construction of radio hologrdmproduced by multiplying the maximum and minimum
aperture values of the reflected signal at the grof data.

Introduction. Relevance considered in this article is concernitd @hallenges in improving algorithms
of radio holograms forming in a remote earth sepsiystem.

Radar systems of space-based land review are actieff means of obtaining operational and long-term
information about the state and dynamics of objentsregions scale, regardless of weather conditioi time
of the day.

Satellite radiolocation is by far one of the magmd most dynamically developing directions of reenot
sensing today.

The basis of satellite radiolocation is made byedigyment of methods and equipment to ensure the for
mation of radar images of the Earth surface witihhépatial resolution which serves as informatiopp®rt for
a wide range of scientific, economic and defenses.

The purpose of this operation consists in developiroéan image generation algorithm in digital neda
with the synthesized aperture (RSA) by creatingor&ddlograms in the environment of Matlab.

Main part. Let us consider the use of the algorithm basederidrmation of radio hologram pulse radar
method with respect to the X-band frequencies efddrrier wave 9.5-9.8 GHz. A transmitting deviemerates
radar pulses with the same repetitive pauses a$vezthby radio receiver at the station. Measuramge to the
object is based on determining the time intervalviken the sending and receiving signals. For higlolution
we need to generate short pulses of no more tHami&roseconds. However, such pulses have a longgne
level. A transmitting device provides a short ramfesuch pulses. To increase the range of pulss thould
transmitted in tens of microseconds in length. iBigffit resolution is provided by pulse duratiorte receiver
due to internal modulation.

The most widely used form of probing cosmic signaldigital imaging radar is packs linearly fre-
guency-modulated pulses, which have a number dirsdges as compared to PSK signals.

Probe signal is determined by the formula:

U.(8) = V-1 A(t — kT, Jexpljznfo(t — kT, ) + jdr ) (1)

where A(t) — pulse envelope;
&, — phase of the transmitted pulse
N — number of the transmitted pulses

Nt Ne

U.(m,n) = Umﬂxrect(m_?:: Z)- exp jﬁﬂFT(m_:: 232 — 2

ZRrim)
i

@
i range reference number for the leading edge ofjdlad aported by the recoil momentum

Nt — number of samples in the duration of the praldeg

Rmin — range of the first reference in the gate rengivadio hologram

Receiving radio hologram multiplication occurs la¢ tmaximum and minimum values of the reflected

signal data of the aperture array.
Array data synthetic aperture

u = du(-m/2:my/2-1), 3)

du — upper half of the frequency of the wavelength;
m — number of samples in azimuth.
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Fig. 1. Target complex video signal received frosirgle point at the output of the phase detector
in the receiver for receiving the sensing gate loidk as follows:

Radio holograms are graphical representation oflthitized analog input signal which reflect andrga
information about aperture change, time and nurobeamples for further processing and the constmaif
the radar picture.

Bystry time is characterized by temporal countinganges, slow time temporal counting on an azimut
Using other approach, it is possible to define stowe as time of movement of the radar, and bystas the
propagation time of a signal on range coordinatebiearing information on the researched Earthface
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Fig. 2. Radio hollogram routing mode
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Conclusion Thus, carried out analysis has shown that agpicaf different operation modes will allow

to carry out surface shooting of sections of thatEsurface with high resolution, determined byuiegments to
the sizes, definition of delimitation of objectgcessary structure and quality of an observed @réssignment
of the obtained information. The formation algomittof radio holograms is considered on the basith®fim-
pulse method of radiolocation in relation to X - ttange with frequencies of bearing oscillation®,06 - 9,8
GHz. The research results can be applied in re@atd sensing systems.

10.

REFERENCES

PanonokairoHHsle cucteMsl 3emieot3opa / B.C. Bep6a [u ap.] ; nox pen. B.B. [axrunsasna. — M. : Paguo u cBs3b,
2000. - 656@.

VerpoiictBa reHepupoBanus U QopmupoBanus paxuocursanos / JLLA. Benoe [u ap.] ; mon pex. I'M. VrkuHa,
B.H. Kynemosa, M.B. Brarosenienckoro. —M. : Paguo u cBsizb, 1994. — 416@.

Hepoucknit, JI.B. Paguonokaropsl ¢ cHHTE3MpOBaHHO# anepTypoit antenns! / JI.b. Heporckwuii, B.®. Muxaiinos. — M.
: Pagno u cBa3b, 1987. — 32@.

Electronic resources.Pexxum pocryna: https://innoter.com/satellites/931 tara noctymna: 22.10.2016.

Pexumbl padotsl CIIyTHUKOB [DnekTpoHHBIit pecypc]. - Pexxum JoCTyma:
http://www.dni.ru/tech/2013/11/11/263752.html{ara goctyna: 20.06.2016.
Pannoronorpoduueckue HU3MEpPEHUs [DnexrponHbIi pecypc]. - Pexum JocTyna:

http://www.dissercat.com/content/radiogolografidtes-izmeritelnaya-sistema-dlya-yustirovki-radiegopov-seti-

kvazar — Jlara nocrymna: 20.06.2016.

[ManyeHko, b.A. MHUKpOMOJIOCKOBBIC aHTeHHBI : crpaB. nocodue / B.A. IManuenko, E.V. Hedenos. — M. : Pagno u

cBs3b, 1986. — 144.

Educational and methodological materials. — Is#ap J. Chapman MATLAB Programming for Engineersp8éen J.
Chapman, 2009. —345c.

Educational and methodological materials. —Mfit, J. Palm Il Introduction to MATLAB for Engines/ William J.
Palm lll . 2013. —424c.

Educational and methodological materials. — &dwB. Magrab An Engineers Guide to MATLAB: Wittp@lications
from Mechanical, Aerospace, Electrical, Civil, @idlogical Systems Engineering / Edward B. Mag27. — 648 c.

345



