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To generate a Realm class, go to Xcode and craae/dile. In the right sidebar, choose Realm (Big.

Choose a template for your new file:
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User Interface
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Apple Watch
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Other
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watchOS
Source
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0S X A Realm model object class, with implementation and header files.
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Fig. 3. Realm Class Generation
With the help of the instructions given above, Reahn be used in various projects.
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The article considers the principle of operatingide-view Synthetic Aperture Radar on an unmanned
aircraft, its mathematical model and software moalglorithm, the results of the synthesis of radaages ob-
tained by probing the Earth's surface relief area.

Introduction: currently, monitoring the state of the earth's atef mapping and obtaining information
about certain earthly objects are implemented bjoravave systems. As such, synthetic aperture réglar)
systems are used, which are installed on boargaifesand ground-based aircrafts. The result is tagblution,
and the information obtained is characterized g etail [1].

When using a synthetic aperture method, a highlutsno synthetic aperture formation is achievedaas
result of the translational movement of the aircecafrying the antenna, which radiates probe sgyimah direc-
tion perpendicular to the track. The spatial retsofuof the SAR can be made sufficiently high, meligss of the
altitude of the aircraft.

Nowadays the SAR uses digital signal processingnigoes. This makes it possible to realize the syn-
thetic aperture antenna algorithms in real time iangrms of an arbitrary maneuvering aircraft. Thallenge
of digital processing of radar image (RI) is sohN®dprogrammable logic integrated circuits (PLIG)FPGA
type, due to their high performance and concurremask. Also, FPGA is ideal for multiplication opéien [2],
which is an integral part of radar data processing.

The goal: to develop a program SAR model, which will be basis for synthesis algorithms develop-
ment and radar images correction.
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Objectives: to synthesize the mathematical SAR model to cateuts basic parameters, to develop SAR

software model algorithm.
The block diagram in Fig. 1. explains the principfeghe SAR work

Sensing location and storage of

primary data
Reading raw data, integrity p Synthesis of radar images
checling, correction
A A
Y Y
Image processing, cotrection, normalization, binding
to the area

Fig. 1. Block diagram of the SAR algorithm

The geometrical model of the SAR is shown in FigS@pposing there is a point A (X, Y, Z) in some re
lief area. The antenna aircraft, which moves inYhdirection, is shown with C. The azimuth scan gagX-
axis) is formed through the antenna pattern (OE4iegment), and in the elevation angle (Y-axii) ibrmed as
the result of the aircraft movement. Ideally, thecraft altitude is not changed and is a known dityanThe
change of the probed surface height with respetteaircraft antenna results in a change of tie tielay or
the phase of the received reflected signal reldtivine reference signal. Accordingly, knowing flegameters
of the phase of the received signal it is posdiblextract information about the probed surfaciefel

Fig. 2. The SAR geometric model

Considering that the received signal travels frbm dantenna to point A and is reflected back fronmtpo
A to the antenna, the delay value is determinedralatg to the expression (1):

r=2*Rt/c, 1)
where C is light velocity, Rt - the distance betwége antenna (point C) and the relief point (p@int

The value of Rt can be determined from the righnggle ABC, where Rt is the hypotenuse. The vafue o
AB leg defines the coordinates of A (X), the vatfeBC leg is determined from expression (2):

Ah=BC=H -AZ @
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where H is the height of the flight of the aircriAZis A (Z) coordinate2h is the height of the aircraft with re-
spect to point A.
Accordingly, Rt is determined by expression (3):

Rt=vAR? + X? = J(H - AZ)? + X?

©)

Taking into account expressions (3) and (1) thewrhof delay of the received signal is determingd b

expression (4):
T_Z*J(H -AZ)% + X?
¢ : 4)
Modern SAR uses sophisticated probing signals, Imaith chirp modulation. It is also possible toeus
the phase modulation (PM) probing signals, whiafuine simpler equipment. However, the appearanghase
distortion in the probe pulse caused by the Dopfpéaruency shift of the received signal, limits thee of PM
signals in the high-resolution SAR diffraction. Atlie use of short pulses leads to interferenceechbyg the

"irregular” pulse in neighboring soundings [3]. Téfere, the developed software model uses chinpasignodu-
lation, which is described by expression (5):

Ot<-r,/2
U (t)=1U._ cos@it+m? 121, I2<t<7, 2 ®)
ot>r, /2

wherey is the rate of chirp signal frequency change, widécdetermined from expression (6):
fmax min
H=—"" (6)

The reflected signal with a time del 5 is determined by expression (7):
Ot+r7,<-1,/2
U, (t+7,)=1U, costy(t+7,)+ ut +7,) 12,1, [2<t+7, <71, /2, )
ot+r,>71,/2

The azimuth resolution is determined by multiplythe width of the radiation pattern of the anteaha
distance to the target [4] and is determined adngrth expression (8):

AX = AR/ L, 8)
where R is aircraft flight altitude A is the wavelength of the probing frequency sighais the length of the
aperture in the azimuth direction.

The results of the calculations of the SAR modeldparameters are shown in Table.

SAR Model Characteristics

Parameters Characteristics

Azimuth discrimination 0.5m
Range resolution 0.08m
Flightspeed 25m/s
Flight altitude 1000m
Probing pulses frequency 300 Hz
Wavelength 5cm
Pulse duration 10mcs
Speed chirp 4.1*10"c7
Sampling frequency 1MHz
Aperture size 100m
The number of PAR elements 250

The echo signals are stored in the form of a matvhose number of lines is determined by the number
of phased array L elements, and the number of coduism determined by the number of M samples. Ard th
overall size of the matrix will depend on the flighne, i. e. a set number of increments of rardgid  and will
be be LxM * N (Fig. 3).

The SAR simulation software uses «Matlab» applicatipackage.
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Fig. 3. The formation of the radar data matrix

The algorithm that simulates the above SAR paramsiétenvorked out. It generates echoes reflecteah fro
the relief surface, and stores them in an arrapdér data. The structure of the algorithm is showrig. 4.

Beginning

Imitialization parameters |
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'Formation of the
maﬁixra_dardata:

-,
\ ’q.:he end
Fig. 4. SAR Software model algorithm

The simulation results are shown in Fig. 5. Thebprbsurface modeled in MATLAB and visualized with
3DEM program, is shown in Fig.5 (a). The synthesithe radar data is carried out with the helphef torrela-
tion processing (Fig.5 (b)).

(b)

Fig. 5. Simulated surface (a) obtained in radaa ¢}
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Conclusion. Fig.5 (b) shows that the radar data matrix hasesioralevant distortions related to the sam-
pling frequency of echoes and the viewing anglengea

SAR programming model allows to simulate the foramabf radar images in rectilinear uniform motidrttee
aircraft over the site of the relief area. The néglthe basis for the development of fast algamitHor the synthesis of
radar images, for radar data correction algoritimthe drift trajectory of the aircraft, as well fas filtering algo-
rithms. It helps to assess the technical requirésrienthe SAR functional blocks at its implemeiatat
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THE ANALYSIS OF METHODS OF SIGNALS RECEPTION
IN TECHNICAL CHANNELS OF INFORMATION LEAKAGE

DZIANIS RABENKA, VLADIMIR ZHELEZNYAK
Polotsk State University, Belarus

According to a digital signal definition an actyaloblem is to establish numerical values of criderof
speech signal security. The criterion of speechaligecurity should correspond sufficiently to tniéerion of a
speech signal in a digital form.The criterion sitsit, which value is a border between presence amsbnce of
a speech signal in a leakage channel.

The transfer otligital information has obvious advantages if compare it to trandfanalogue informa-
tion. Methods of protection from information leakagecame more complicated thanks to obtaininggif hi
quality and high level of reliability afigital information transfer.

The primary analog speech signal is biological.rébpon its transformation to the digital form pss
naturalness of the restored speech for qualitg@ireeption. Transfer of speech signals in the alifgrm
through communication channels (data transmisssocaused by a number of transformations becaggglidi
signals should be transferred through analog chauftmme frequency channel), i.e. correspond tetsplkeeffi-
ciency.

The purpose of the present research is to subatariie possibility of application of binary sigaébr
security estimation of digital signals with variagtsuctural characteristics and parameters in alarof infor-
mation leakage.

Thereto it is necessary to take the analysis atgiral characteristics and parameters of sigmaitsfor-
mation leakage channels.

General structure of communication system is a dexnpf message source, transmission channel and
addressee (receiver). At this point the channalpart of transmission system, kind and charatiesisf which
are specified and their change is complicatedraoplsi impossible. The problem solved by transmissigstem
is to transfer a messagefrom an originator to an addressee. As a rulesthegce message is presented in such
form in which its effective channeling is impossibTherefore transfer and reception devices arellysn-
cluded in the system. Given devices transform asaggsn into a signak and transform an accepted signal
into an accepted message

Thus transformatiom — s carried out by the transmitter is biunique ancedetned; transformation
s— r defined by the channel is casual; transformatiessm! carried out by the transmitter is determined but
not biunique.

If a source generates messages from final set#lisd a source of discrete messages, othervéserae
is called a source of continuous messages.

Process of transformation of a signal by messagalisd modulation. Change of parameters of a signa
according to the message which is subject to teansfcarried out during modulation. If a set @frgils formed
during modulation is final modulation, it is calldicrete or digital.
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