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Purpose. Improving the efficiency of the objects identification computational methods using their monochrome images
through the development of efficient technologies, methods and means of processing of digital representations (signals) with
variable and changing information entropy. Development of the object identification method based on processing of probabil-
istic representations and projections that are formed using statistical evaluation of information entropy values of related frag-
ments of objects characteristics. Investigation of the efficiency of correlation based processing of signal entropy representa-
tions and projections that are implemented based on the proposed approach.

Methodology. The main scientific results and conclusions were made on a basis of information theory, theory of signals
and systems, probability theory and mathematical statistics, methods of spectral and statistical analysis, digital signal pro-
cessing and based on results of computational modeling.

Findings. Based on computational modeling it was discovered that the proposed computational method allows achieving
of unambiguous identification under information loss caused by image distortion that does not exceed 87%. Besides, the inde-
pendence of the proposed approach from inverse representation in the case of monochrome images was confirmed.

Originality. The improved computational projection method of the object identification for which construction of projec-
tions is proposed to be done by statistical evaluation of information entropy values of corresponding fragments of 2D binary
matrices of objects monochrome representations.

Practical value. The proposed method allows increasing the correctness of identification in comparison with known pro-
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jection based computational methods.
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Relevance of the topic. Modern technologies of im-
age processing and object recognition are widely used in
automatic, automated and information-measured systems,
monitoring systems, in X-ray and magnetic resonance im-
aging and so on, for post processing as well as dynamic
processing.

In particular, the current tasks include the implementa-
tion of markings and labels on containers, trolleys and
wagons automatic recognition systems as well as analysis
of symbolic information to control and keep records of
packed materials (ore, sand, etc.) and energy sources (oil,
coal, etc.), fig. 1.

It is appropriate to note that the symbolic information
that can be printed in both white and black, undergoes dis-
tortion by external factors, including buildup of dirt, change
direction and intensity of lighting and so on.

In addition, the fact of the movement (motion) of ob-
ject-controlled surfaces in conjunction with the factors
mentioned above complicates the identification tasks in the
systems of industrial usage.
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Fig. 1. Representation of character data that is used for
identification in the energy sources control and mea-
suring systems

Implementation of modern systems of control and ac-
counting is traditionally based on the usage of video ca-
meras that are attached to the video server, the typical im-
plementation are viewed in [1, 2]. The suitable software ac-
tually provides functions of counting and recognition of
numbers followed by entering the relevant information in
the database.

Operating practices [2] shows that the probability
of adequate recognition of characters in such systems does
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not exceed 75% and only under favorable conditions can
reach 95%.

Thus, improving of analytical, information and algo-
rithmic support, software and hardware of automatic and
automated control and accounting systems of packed mate-
rials and energy sources is an important task. Intensive de-
velopment, growth of computing power and miniaturiza-
tion of hardware allows to implementation the distributed
control systems with local components of streamlined anal-
ysis based on the use of both traditional as well as alterna-
tive information sources.

The problem statement. To implement systems for
identification objects by their images systems many me-
thods and algorithms have been developed, in particular,
based on analysis and synthesis of closed curves in a plane.

In this approach curve is given parametrically as a func-
tion of arc length or as the accumulated from the known
starting point curvature change. After normalization, this
periodic function is expanded in a Fourier series and the
coefficients of the truncated transformation are used as the
form evidence. The higher order coefficients are describing
changes in the direction of the curve for a small length path
fragment and their ignorance is equivalent to low frequency
filtering. In this case the path noise level is being reduced
and the Fourier coefficients that remain keep in a macro-
scopic shape information [3, 4].

The main disadvantage of the methods of this class is
the necessity of performing a large number of calculations
when implementing Fourier decomposition algorithms that
significantly complicates the algorithmic and software im-
plementations. Recent studies of fractal structures allowed
us to use their respective deterministic or probabilistic fea-
tures [5]. During the processing of the image, which, in ad-
dition to the objects, has a background noise, descriptor
vectors are grouped around the objects signatures leaving
blank space poorly filled in. The cluster dimensions in the
descriptor space are defined by given measure signs simi-
larity within a cluster.

The similarity attributes measure variations change
cluster dimension and the number of objects that can be
attributed to the given class during the recognition. Such
approach allows for select an object by fractal elements
contours while processing the image [3, 5].

A significant drawback of this approach is the need to
cluster images, whereby improperly chosen fragment size
leads to dimension estimate distortion because in addition
to fractal image the background with different dimensions
is included to the analysis area. Besides, it is necessary to
form an array of reference images that leads to additional
memory consumption and requires significant computa-
tional resources. Do not lose their relevance computational
methods, in particular correlation based and those, that im-
plies image processing by its projections [3, 4].

In fact, during the projections building the image is
mapped to the signal formed by sums of brightness value of
pixels located along certain directions. When creating al-
phanumeric characters projections, which have strokes with
a small amount of orientation directions: vertical, horizon-
tal and two diagonal, that coincide with the stroke direction,
it appears in the projection as a peak, which can be easily

138

detected with a number of functions, including correlation
functions.

Thus, virtually any technique for data processing of dig-
ital images its amplitude characteristics, which do not pro-
vide full information about the object and decrease analysis
efficiency, in particular, in cases of image distortion, and,
consequently lead to searching for new or improving of ex-
isting processing technologies.

The main part. The result of the research carried out
the development of a new method of objects (signals) iden-
tification using one or several probabilistic characteristics
when processing their 2-dimensional digital representa-
tions. As such characteristic entropy, probability distribu-
tion of states, variance, standard deviation and central mo-
ments of different orders were used. That is when
constructing the projection the image is mapped to a vector
whose values are a calculation result of one or several
probabilistic characteristics of digital representation frag-
ments located along certain directions [6, 7].

The set of all the monochrome images of the size nxm
pixels is in bijective accordance with the set of all the bina-
ry matrices of the order n xm, that is it is a vector space of
nxm dimension of a finite field. Denote mapping of the
{0.1}" (the space of the ordered sets built from “0” and

“1” and having the length n) to the interval [0.1] (of rat-

ings of the information entropy of those sets), that is, the

mapping
h,:{0.13" > [0.1],
where

hyGisisennsiy) = P - log, P + P -log, P

where
i ef0y; proLyy s PU=1-PT
=
Let the binary matrix x e (0,3 be a representation of

some object. Denote now the mapping of entropy rates
hp: (0.1 - [0.1] and h,:{0.1}™™ - [0.1] as fol-
lows

flh(x) = (flm(x11:x12’---:x1m)r flm(xszzz:---:xzm):---; (1)

hm (xnlr Xn2s ey xnm))

X or a matrix obtained from X by independent permuta-
tions of the elements in its columns.

jl\v (X) = (hAlz (x]] ’le ""’xlll )’ },l\n (XIZ ’x22 200 xnz)""’ (2)

h, (%,,5 X0, 505 X,,,,))

where x; = the element of the matrix X or a matrix ob-

tained from X by independent permutations of the ele-
ments in its rows.

The indices /4 and v in the designation 7 of the map-
ping actually show that };h — applies to row sand ]2‘, — ap-
plies to columns of the matrix X .

Thus, each binary image of the object (fig. 2) is associ-
ated with a set of projections — vectors of entropy values,
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which are obtained through applying of the mappings };h

and j, to the matrix X and its defined permutations
X (b b b = H?

where the index g means the amount of corresponding pro-
jections.

Based on those projections the reference representations
for the given amount & of objects pe¢ (g g, H*}
are formed and used then to calculate the coefficients of the
correlation with the object being identified. It is appropriate
to note that it is necessary to meet the condition || = |

for j=1,k. Let 4” e H** and 7* e H be the respective
vectors of information entropy values of the object and one

of the reference.
In such a case

q

2T

J=1

fe Job
R, (h*,h") =

Q=

[0)
where ¢ — the dimension of the vectors #° and 4”", h°

(0]
and h” — are the centered vectors of the vectors /#° and
/o respectively.

This results in a matrix of the correlation coefficients of
the involved projections of the object H°” and the refe-
rences H°¢

Rn. (h;ﬂ’ hlob) ny(h;l’ h;b) o ny(h;].’h;b)
R, G0 RLGEIE) - RGZIFY

&ql(h"eks fllab) Rn(hfgk, hfgb) ny(hfgk,hf;b)

1+FelaFt}s h011) =038
ot1{olet>n (0100)=03
41010112 h,(1001)=1.0
4H1{0181> 4, (1100) =1.0

h, = (0.8,0.8,1.0,1.0)

Monochrome

16
representation Xefoy

Fig. 2. The scheme of forming the graphical representa-
tion of the vertical projection ﬁh of the binary matrix

X of the object monochrome image

The compliance of the object with the one of the refe-
rences is determined by the highest number of the maxi-
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mum values of the correlation coefficients R (4¢,4”) in
one row. If the matrix contains rows with equal numbers of
the maximal R (/°,/h*") then the object is not matched, that

is the information obtained from the object H°” projections
is not enough to identify it. The block diagram of the im-
plementation of the described method is shown on fig. 3.

. Shaper binary matrix Standart
QbJGCt representation of projections
(signal) object (signal) array

A/D conversion ‘l’ ‘l’
Shaper Pair correlation
probabilistic > function
projections calculation

Search for pair
correlation
coefficient matrix

<«

Identified object
(signal)

Coefficients R, pair
correlation standards

Fig. 3. The block diagram of the object (signal) identify-
cation using its probabilistic projections

The proposed approach to build projections using in-
formation entropy values, calculated according to Shen-
non's formula is invariant to an inverted object represen-
tation.

On fig. 2 we can see that 4,(1011) = 4,(0100). This is
explained by the fact that the occurrence likelihoods P
and P of binary symbols in the case of inverse represen-
tation are just swapping, and their sum remains the same.

On the next stage the research of the pair correlation
coefficients conducted on the base of a series of the fixed
graphical images of the digits {0, 1, ..., 9}, represented by
the corresponding projections g<: (g 2, . g}, calcu-
lated in accordance with their binary matrices.

The results are presented on the fig. 4, (here the refe-
rences are in the same time the objects being identified)
[7, 8].

Fig. 4. The pair correlation coefficients of the reference
projections ¢ {H* H,. H®} forthe test image
digits {0.1,...,.9}

It was discovered that usage of horizontal and vertical
projections (derived from X after appropriate permuta-
tions) makes the pair correlation coefficients of
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(H,H,..., ) not to exceed 0.08 for 95.5% cases and 0.21

for 4.5% of the correlation maximum, that is about for 28%
less than matrix correlation methods give, in particular the
integral projection method.

It's worth to note that during preparing of graphical rep-
resentations of the object different kinds of distortion
caused by environmental exposures, hardware and design
sensor limitations, converter errors, etc. appear.

To test the effectiveness of the proposed approach
simulation modeling in the computational experiment has
been conducted [8], in which the uniform distortion of the
graphical representations with white (fig. 5, @) and black
(fig. 5, b) pixels has been carried out followed by the eva-
luation of the probability of the correct identification the
character p_, fig. 6.

It was discovered that for the projections built for the
integrated characteristics [3, 4] the accepted level of the
correct identification is seen when loss of the information
in the graphical representations does not exceed 40% when
distorted by black and 30% when distorted by white pixels,

fig. 6 graphics 1/w], 1/b].

8?%%1583§9

Bl

Fig. 5. Fragments of the results of the simulation model-
ing of the graphical representation distortion with a
white and b black pixels

When using other statistical characteristics, in particu-
lar, average, variance, square deviation, higher-order cen-
tral moments, and the correctness of the recognition goes
down. The best result among mentioned characteristics is
seen for the projections built for variance. It is 20% for
black pixels distortion and 12% for white pixels distortion,
fig. 6 graphics 2/w], 2[b].

In the case of information entropy usage for the reference
projections of the first type — implemented by blank (zeros)
polygons of the graphical representations the information loss
caused by distortion up to 80.2% for white and up to 34.5% for
black pixels, has almost no impact on the identification cor-
rectness. Besides, for the reference projections of the second
type — implemented by filled (ones) polygons the inverse rela-
tion is seen for the distortion up to 5.8% caused by white and
up to 84.1% caused by black pixels.

The selection of the projection type that will be used for
the calculations should be based on the preliminary as-
sessment of the binary matrix infill with ones: if it is below
50% — to use the projections of the first type, otherwise — of
the second type.
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Fig. 6. The change in the probability of the correct identi-
fication of the character p,_ for the projections built by

1 the integration and 2 the variance from the value of
the distortion Dp by w white and b black pixels

o B H B H e,
0.0 0.2 04 0.6 08 10

Fig. 7. The change in the probability of the correct identi-
fication of the character p_ for the projections of the
type 1 and 2 for the distortion value Dp w caused by
white and b black pixels

When using the correlation-based approach, in particu-
lar, the normalized pair correlation function (4), provides
in-element comparison of the graphical representation ma-
trix ¥ with the corresponding reference representation ma-
trices (x*' x>, x*} the comparable results, shown in

the table 1, were received.

1 n . .
72 Xit Y,
ro= nig s (4)
v /DD,

where n — number of the elements in the matrix; ¥, — cen-
tered element of the matrix of the corresponding reference

(X9, X, Xy, — centered element of the matrix ¥ of
the graphical representation; p and p, variances of the

matrix elements of the reference and graphical representa-
tions correspondingly.

The simulation was also made for other correlation this
functions that requires less calculations number, including:

- sign
1S . P
S, =—2> signlx:]-sign[p,] » (5
i=1
where
1,x,>0
sign[x,] = 0,x,=0 ;
-1, x, <0
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- structure

n

c, = %Z(x,. v 6)

i=1

- modular

) (7

X =Y

1 n
GX.V = ;Z

i=1

where x — the matrix element of the corresponding refer-
ence (X<, X ., X}y, — the element of the matrix Y of
the graphical representation.

Table 1
Dependency of the Character £, on the Distortion

is

Level Dp for the Correlation Based 7,, and the Proposed
H Approaches

Dp }jl.s for Ty Pis for H
0.80 1.0000 1.0000
0.81 1.0000 0.9999
0.82 1.0000 0.9999
0.83 1.0000 0.9985
0.84 1.0000 0.9948
0.85 1.0000 0.9885
0.86 1.0000 0.9784
0.87 1.0000 0.9685
0.88 1.0000 0.9649
0.89 0.9999 0.9567
0.90 0.9999 0.9472
0.91 0.9999 0.9401
0.92 0.9998 0.9356
0.93 0.9997 0.9307
0.94 0.9996 0.9204
0.95 0.9994 0.8558
0.96 0.9971 0.8492
0.97 0.9883 0.8369
0.98 0.9597 0.8247
0.99 0.7796 0.6974
Table 2

Dependency of the Character £, on the Value of Its Distor-
tion Dp for the Correlation Methods Processing
S, C,and G,

Dp P, for S, P, for G, P, for G,
0.0 1.0000 1.0000 1.0000
0.1 1.0000 1.0000 1.0000
0.2 1.0000 1.0000 1.0000
0.3 1.0000 1.0000 1.0000
0.4 1.0000 1.0000 1.0000
0.5 1.0000 1.0000 1.0000
0.6 0.9995 0.9995 0.9985
0.7 0.9002 0.9007 0.7834
0.8 0.5141 0.5159 0.4388
0.9 0.2014 0.2034 0.1002

As we can see, the usage of simplified correlation func-
tions significantly decreases the probability of the correct
character identification.

According to the results of the simulation the invariance
of the proposed method to the inverse representation has
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been confirmed [6], fig. 8, in fact the probability of binary
symbol appearance in the mapping h,: {0.1}*™ — [0.1]
and h,:{0.1}™™ - [0.1] after inversion exchange their
values, but the entropy value calculated by the correspond-
ing probabilities of the symbol appearances (Shannon for-
mula) remains the same.

Fig. 8. Fragments of the identification simulation results
for the a direct and b inverse representation of the dig-
it eight

It is worth noting, that the correlation function usage re-
quires more memory to store the references in comparison
to projection methods. Besides, the centering operation
causes matrix element type change to floating point number
resulting in higher computational cost in comparison to in-
teger operations required during projections building.

Conclusions. The proposed approach allows increasing
the correctness of identification in comparison to the
known projection methods and provides the comparable ef-
fectiveness in comparison to the correlation methods using
probabilistic, in the shown case entropy based, representa-
tion when building projections. In addition, the probabilis-
tic characteristics usage allows significantly reducing and
in some cases eliminating the impact of single distortions.
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Merta. IlimBumieHHS e(peKTUBHOCTI OOYHCITIOBATBHUAX
METOIiB iIeHTH]IKaIi 00’€KTIB 3 BUKOPHUCTAHHIM 1X MOHO-
XPOMHHX 300pa2)KC€Hb Ha OCHOBI PO3BUTKY €()EKTHBHUX TEX-
HOJIOT'i, METOJTIB Ta 3aCO0IB OMpAaIFOBaHHS IU(PPOBHX IIpe-
JICTaBJICHb (CHTHANIB) 3 BapiaTUBHOIO Ta 3MIHHOIO iH(Op-
MariifHoro eHTportieto. Po3pobieHHs MeToy imeHTUdiKaIi
00’€KTIB Ha OCHOBI OIPALIOBAHHS IIMOBIPHICHHX IIpe/icTa-
BJICHb Ta MPOEKIiH, 10 (GOPMYyIOThCS HIIIXOM CTATUCTHY-
HOTO OIIiHIOBaHHA 3Ha4YeHb iH(OPMAIiHHOI eHTpoTIii BiAmo-
BiTHUX (hparMeHTiB iX XapakTepucTHK. JlocmimreHas edek-
THUBHOCTI KOPEJAIIIHHOTO OMpAIfOBAHHS €HTPOMIHHNX TIpe-
JICTaBJICHb CUTHAJIIB T MPOEKIIIH, [0 peai3yroThesl Ha OC-
HOBI 3aIIPOTIOHOBAHOTO MTi/IXO/TY.

Metomnka. OCHOBHI HayKOBI pPe3yNbTarH Ta BUCHOBKH
3po0JIeH] Ha OCHOBI BUKOPUCTAHHS Teopii iHpopMallii, Teopii
CHTHAJIIB 1 cHCTeM, Teopii HMOBIPHOCTEH Ta MaTeMaTHIHOI
CTaTHCTHKH, METO/IIB CHIEKTPAJILHOTO Ta CTATHCTHYHOTO aHa-
T3y, I(POBOTO OTIPAITFOBAHHS CHTHANIB, a TAKOXK 32 PE3YITh-
TaTaM1 MOZIEITFOBAHHS B OOUHCITIOBAIIBHOMY €KCIIEPUMEHTI.

Pe3zyabTaTn. BeraHoBneHO, IO 3alpPOTIOHOBAaHMIA 00-
YHCITFOBAJIBHUN METO J03BOJIAE 3a0€3MEUNTH OTHO3ZHAYHY
imeHTHdiKaIifo Ipu iHGOpPMAIIHHIX BTpaTax, 3yMOBICHHAX
CIIOTBOPEHHSIM 300pa)KeHb, 110 HE NepeBUIYIOTh 87%. ITin-
TBEp/PKEHA 1HBApIaHTHICTh 3alPOIIOHOBAHOIO MiJXOIY JIO
IHBEPCHOTO MPEJCTABICHHS IS BUMAIKy MOHOXPOMHHX
300paKeHb.

HaykoBa HOBU3HA. Y TOCKOHAJIEHUH OOYMCITIOBATLHUIA
MPOEKIIHHNI MeTo/I iieHTH(hIKaIli 00’ €KTIB, 32 IKUM MO0Y-
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JIOBY TIPOEKIIii 3aIPOIIOHOBAHO 3/IHCHIOBATH IUISIXOM CTa-
TUCTUYHOTO OL[IHIOBaHHS 3HaYeHb iH(OpMaIiiiHOT eHTporii
BIATIOBITHUX (pparMeHTiB JBOMIpPHUX OIHAPHUX MATPHUIIb iX
MOHOXPOMHHX TIPE/ICTABIICHb.

[pakTnyna 3HauyumMicTh. [lonsrae B Tomy, 110 3ampo-
IMIOHOBAHUI METOL JO3BOJISE 30UIBIINTH aIEKBATHICTH 1€H-
Tu(diKamii MOpiBHAHO 3 BIZOMHUMH IIPOEKLIHHUMHU OO4HC-
JIFOBAJTBHUMH METO/IAMH.

KurouoBi cioBa: ioenmugixayis, posniznaeanms, mo-
HOXPOMHI 300padicens, oyinKa iHpopmayiinoi enmponii

Hens. Iosbimenne 3¢p)eKTHBHOCTH BBIYUCIUTEIBHBIX
METO/IOB MICHTU(PHKALNN OOBEKTOB C MCTIONB30BAHUEM HX
MOHOXPOMHBIX M300paKeHU Ha OCHOBE Pa3BHUTHS dPQek-
TUBHBIX TEXHOJIOTW, METOJIOB U CPeJCTB 00pabOTKH IHd-
POBBIX TIPEACTABIICHHI (CHI'HAJIOB) C BAPUATHUBHOM M riepe-
MeHHOU nH(OpMalLoHHOW SHTponHel. PaspaboTka MeTosa
UJICHTH(HKAIKE 00BEKTOB HA OCHOBE 0OpabOTKM BEpOSIT-
HOCTHBIX NPEJICTABICHUH U TIPOEKIMH, KOTOpbIe (hopMHpY-
I0TCS IyTeM CTaTHCTUYECKOTrO OLCHUBAHMS 3HAUCHUIl MH-
(hopMaIMOHHOI SHTPOITMN COOTBETCTBYIOLIMX (hparMeHTOB
nx xapakrepuctuk. Mccnenosanne 3¢ QeKTHBHOCTH KOppe-
JSIMOHHON 00PaOOTKH SHTPONMIHBIX NPEACTABICHHIH CUT-
HaJlOB M TPOEKIHH, pealn3yeMbIX Ha OCHOBE TPEIIo-
YKEHHOTO MOJIX0a.

Metoanka. OCHOBHBIC Hay4YHbIE PE3yJbTaThl U BBIBO-
JIbl ClieTIaHbl Ha OCHOBE MCIIOJIB30BAaHMsI TEOPHU UH(pOpMa-
L[H, TEOPHUH CUTHAJIOB M CHCTEM, TEOPUU BEPOATHOCTEH U
MaTeMaTU9YeCKOM CTATHCTHKH, METOJOB CIEKTPAJbHOTO H
CTaTUCTUYECKOTO aHann3a, HU(POBOH 00pabOTKH CHUTrHa-
JIOB, a TaKKe 10 Pe3yJIbTaTaM MOJACIUPOBAHUS B BBIYUCIIH-
TEITbHOM JKCIIEPUMEHTE.

Pe3yabrar. YcTaHOBIEHO, YTO NPEII0KEHHbIN BHIYKC-
JIMTENBHBIA METOJ MO3BOJISIET OOECIICUUTh OJHO3HAUHYIO
NJICHTU(UKALMIO TIPH MH(OPMAIMOHHBIX ITOTEpsX, 00yc-
JIOBJICHHBIX MCK)KCHHEM HM300paKeHHH, KOTOpbIe HE TIpe-
BbimaroT 87%. IloaTBepkaeHa MHBapUAHTHOCTH MPEAJIO-
JKEHHOTO MOJX0Aa K MHBEPCHOMY IPEICTABICHUIO JAHHBIX
JUTSL CITydast MOHOXPOMHBIX N300paskKeHHH.

Hayunas HoBH3HA. Y COBEpIIEHCTBOBAH BIYHUCIIUTEITb-
HBIA NMPOSKIMOHHBIH METO/I HACHTH(HUKANHA 0OOBEKTOB, 110
KOTOPOMY MOCTPOEHHE MPOEKIUH MPEeaokeHo OCyIle-
CTBJIATH IIyTE€M CTaTUCTHYECKOTO OICHUBAHMS 3HAUYCHHUH
MH()OPMAIMOHHOHN SHTPOTIMH COOTBETCTBYIOIINX (hparMeH-
TOB JIBYMEPHBIX OMHAPHBIX MATPHUI] MX MOHOXPOMHBIX TIpe-
JICTABJICHUM.

IpakTnyeckasi 3HAYUMOCTb. 3aKITIOYACTCS B TOM, YTO
NPEJUIOKEHHBIM METOJ TO3BOJAET YBEIMYMTh aJIEeKBaT-
HOCTb MACHTH(HKAINK 110 CPABHEHHIO C U3BECTHBIMU TIPO-
eKIIMOHHBIMU METOJIaMH, a TAKXKE MOIYYUTh COU3MEPUMBIE
pe3yabTaThl 0 CPABHEHUIO C KOPPEISILIMOHHBIMU MaTpU4-
HBIMH BBIUUCIUTEIBHBIMU METOJAMHU.

KumioueBble cinoBa: udenmuguxayus, pacnosnasanue,
MOHOXPOMHBIE U300PAICEHUS, OYEHKA UHPOPMAYUOHHOT
SHmMpoOnUY

Pexomendosaro 0o nyonikayii O0okm. mexH. HAyK
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