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RECOGNITION OF LICENSE PLATES SYMBOLS
OF DIFFERENT FORMATS

Urgency of the research. Typically the recognition process includes the following steps: license plate detection, license
plate normalization, segmentation of the license plate image into separate symbols and symbols recognition. The effective-
ness of license plate recognition depends on each of the indicated recognition stages, but for recognition of the license plates
of different formats the key stages are segmentation and recognition stages. Therefore the development of the recognition
method of the license plates symbols of different formats is an actual task.

Target setting. Different formats of car numbers have different fonts and different arrangement of characters, which
complicates the process of recognizing car numbers.

Actual scientific researches and issues analysis. General trends that have been identified by the analysis of publica-
tions indicate that for character recognition of car numbers used convolutional neural network, fully connected neural net-
works, correlation analysis, binarization images and histograms of brightness.

Uninvestigated parts of general matters defining. All analyzed methods are well suited for recognition of the symbols of well-
visible license plates. This makes difficult to apply such methods in real conditions as the license plates can be dirty or poorly visible.

The research objective. The purpose of the article is to describe the method of recognizing car numbers of different
formats, which has a high percentage of correct recognition and can be used to recognize car numbers on the video stream
from cameras located above the tracks.

The statement of basic materials. For recognition of the symbols of license plates it is suggested to use the brightness histogram
of the binarized image, for symbols recognition - a specially created neural network with the ability of recognition the alternative parts
of the original image of the license plate and for removing the incorrectly recognized symbols - the list of license plates formats.

Conclusions. The proposed method successfully copes with the task of license plate recognition with confidence 95-99 %.
But as the test results show the method has several drawbacks. First, this method does not easily recognize the “trash” in the
image and often confuses it with the symbol ‘I’. Second, on the dirty license plates or on false detection this method repeatedly
uses alternative recognition which leads to a significant load on the processor.
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Introduction. Modern systems of license plate recognition are mainly oriented to the
recognition of plates of a specific country[ 1], although there are products that are able to recognize
the license plates of many countries simultaneously[2-6]. However, both the first and second
systems are closed and have a high cost, and there are no open methods that can recognize license
plates with great certainty. Therefore, recognition of license plates is an actual task at the moment.

Typically, the recognition process includes the following steps: license plate detection, license
plate normalization, segmentation of the license plate image into separate symbols and symbols
recognition. Detection of the license plate can be made with the help of the Haar detector[7] and
normalization by different methods[8-10]. The effectiveness of license plate recognition depends
on each of the indicated recognition stages, but for recognition of the license plates of different
formats the key stages are segmentation and recognition stages, because different formats of
license plates have different fonts and different arrangement of symbols on the plate which makes
difficult recognition of license plate. Therefore, the development of the recognition method of the
license plate symbols of different formats is an actual task.

Analysis of recent research and publications. At the moment there are many articles
describing the recognition of license plates of one or many formats.

In [11] detection of a license plate and its recognition is performed using convolutional neural
networks without a separate segmentation step. Also, possible simplifications of the created neural
networks for use on mobile platforms are indicated. However, the processing time of the
recognition algorithm still remains too large for use it on desktop or mobile processors.

In [12] the method of detection and recognition of license plates of Egypt is described.
Detection is carried out by means of selection of corners, expansion operation, special filling,
erosion, blurring and filtration. Segmentation is performed by image binarization, erosion
operation and horizontal projection of brightness. Recognition is performed using correlation
analysis. During the research it was found that such method of detecting a license plates
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works well under the some special conditions and is completely inappropriate for others.
Segmentation of this method obviously will not work in case of dirty plates, and as a result
the license plate can not be correctly recognized.

In [13] the method of recognition of license plates by means of artificial neural networks
is described. Detection is carried out by means of selection of contours. Segmentation is
performed using vertical projection of luminosity and recognition by using an artificial neural
network on a binary image with preliminary refinement of binarized symbol images. This
method works well for high-quality photos, but it is not suitable for recognizing license plates
from a real video stream in conditions of poor visibility or in case of dirty plates.

In [14] the detection of license plates is performed using contour highlighting and SVM
[15]. Segmentation is performed by finding of contours and searching of closed regions of
these contours. Recognition is performed by convolutional neural network. This method of
recognition also can not work on dirty license plates, since a “glued” pair of symbols can not
be correctly recognized by a neural network. As for the neural network itself, in comparison
with the network used in this method, it has too complicated construction, a lot of parameters
and, consequently, a low speed.

All the above mentioned methods were tested on photos of cars where the license plate has a
much higher resolution and has no contamination, as a result of which these recognition methods
can not have a high percentage of correctly recognized license plates on a real video stream.

The goal of an article Describtion of the recognition method of the license plates symbols
of different formats, which has high recognition rate and can be used in practice for recogntion
of'the license plates from video streams received from cameras located above the tracks.

Segmentation of the license plate images of different formats. This stage can be
divided into several sub-stages:

- binarization of the license plate image;

- specification of the boundaries of license plate symbols;

- determination of the position of individual symbols.

Binarization of the license plate image. Binarization[16] of the image greatly simplifies
further processing, since after binarization the image consists only of “white” and “black”
pixels. There are various methods of binarization of images[17-19].

Researches show that in the case of the same license plate formats the best variant of
binarization is binarization over the area of symbols[18]. But such binarization is not able to
correctly determine the binarization threshold since the symbols occupies from 24 % (Figure 1
(a)) to 44 % (Figure 1 (b)) of license plate of different formats.
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Fig. 1. License plates whose symbols occupy different areas

A “hard” binarization, which assumes setting the binarization threshold as an unchanged
number from 0 to 255 (with the same brightness range) gives a result that does not allow us to
determine the boundaries of symbols on a set of license plates, since the results of binarization
in this way depend on the illumination of the license plate, which in real conditions can not be
the same. Methods of adaptive binarization[19] are intended for binarization of images in
which the brightness is distributed unevenly. In real conditions the recognition of license
plates rarely occurs in conditions of uneven illumination. In addition, adaptive binarization
methods create noises that have influence on next stage of recognition.

Therefore, it was decided to use Otsu's method[17] of binarization, which calculates the
binarization threshold depending on the illumination of the image. But, since the
normalization method has limited accuracy, it is proposed to use in the method the additional
inner rectangle with the following parameters to determine the binarization threshold:
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xS =0.1*wP,

yS=02%hP,

wd = wP*0.8,

hg =hP*0.8,

where xS, yS — initial position of the rectangle along the X-axis and along the Y-axis
respectively; wP, hP — width and height of the normalized image respectively; wd, hg — width
and height of the inner rectangle respectively.

The results of binarization by this method are shown in Fig. 2.
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Fig. 2. Source and binarized images of license plates

(1

Specification of the boundaries of license plate symbols. As a rule the methods of
normalization defines exact boundaries of plate but not boundaries of symbols that is
necessary for further recognition stages.

Determination of the upper bound of symbols it is proposed to perform into two steps. The
first step is to sort out one by one horizontal line of image from 0 to height/3 value on Y-axis,
where “height” is a height of the normalized image. In each of these lines it is necessary to
find the longest continuous stretch of white pixels. The line with the maximum value of the
coordinate on Y-axis, which would contain a portion of white pixels with width exceeding the
0.4 of the original image width, should be stored for the second stage. The second step is to
sort out the lines from value that was obtained in the first step to a value of height/3 on Y-
axis, where “height” is a height of the normalized image, and look for solid black line. The
first line that would have white pixels is considered as symbol boundary. Definition of the
lower bound of symbols is offered to be carried out on a similar algorithm.

For determination of the left boundary of symbols it is offered to look over vertical lines
from value 0 to width/4 on X-axis, where “width” is a width of the normalized image. For
each line it is necessary to check the count of white pixels. The first line which will meet a
condition: the count of white pixels more than 0.98 heights of the image or less than 0.02
heights of the image — will be considered as left border of symbols. Definition of the right
border is offered to be carried out on a similar algorithm.

For determination of the position of individual symbols it is needed to determine:

1) the count of white pixels for each column ( cw(i) ) of the binarized and normalized
license plate image. A graphical representation of the result of this operation is shown in
Figure 3: the count of white pixels per column corresponds to the length of the vertical white
line in each column, which starts from the top of image;

2) the maximum (mxCount) and minimum (mnCount) count of white pixels per column on
a binarized image;

3) the average value (avg) of the white pixels count per column on a binarized image (one
value for all image);

4) the minimum (mn) and maximum (mx) values that will be used to find the left and right

border of symbol according to the following formulas:
mn = round(avg * 0.3) + mnCount, @

mx = round (avg *0.7) + mxCount

where round(x) — rounding operation.
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Fig. 3. Binary image of the license plate and the count
of white pixels (on Y-axis) by the columns

Then borders of the symbol are determined in such way:
1) the left border ( i position on X-axis) of the symbol is achieved when the following
three conditions are true:

(i —1) <=mn,ew(i) > mn,ew(i + k) > mx; 3)

2) the right border (j position on X-axis) of the symbol is achieved when the left border is

found and following three conditions are true:

ew(j—1)> mx,ew(j) <= mx,ew(j + k) <= mn , (4)
given that O0<i<mx, 0< j<mx, 0<k<i+k<=mx, 0<k < j+k <= mx , for each symbol
J>i.

For all founded symbols S(i) the following condition is verified:

- if the width S(i)> MAX WIDTH, then a new binarization of the part of the image where
the symbol S(i) is located with a threshold of 7 units smaller than the previous one is
performed and a first stage begin again.

- if the width S(7) <= MAX WIDTH, then the result is stored.

Here, MAX WIDTH — maximum possible character width that was determined
experimentally (30 pixels).

Character recognition. To recognize individual symbols a convolutional neural network,
which is described in [20], was created and trained.

The algorithm for character recognition using the specified neural network consists of the
following steps:

1) preparing the image for recognition;

2) application of a neural network to separate parts of the image;

3) analysis of the results;

4) select the most likely format of the recognized license plate.

Preparing the image for recognition involves the histogram equalization of the gray image
of the license plate in order to classify the images by neural network without taking into
account the contrast and brightness parameters of the image.

The stage of neural network application to individual parts of the image assumes the
following sub-steps.

1) the symbol is cut out with the founded coordinates along the X-axis from the binary
image. If the width of the symbol is less than 15 pixels, then a 15-pixel section is cut from the
image (pixels are added to the right and left). This is done for correctly recognition of the I
symbols, which is a simple vertical line. If cut only 3-5 pixels, which occupies this symbol,
then the neural network often confuses garbage with this symbol;

2) normalization of the symbols image occurs by cutting off white vertical lines to the left
and right and white horizontal lines from the top and bottom on the binarized image. After
this the obtained coordinates are used to cut out the symbol from the original equalized gray
image of license plate;

3) a gray symbol image is transmitted to the neural network. Since the neural network
receives images of 24x24 pixels on the input the image is zoomed without distortion of
proportion and inserted in the center of the image of 24x24 pixels, which before it is filled
with brightness of 200 units (the neural network on such images was trained). The result of
recognition is stored for further analysis;
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4) if the neural network recognize not the symbol I with a confidence of less than 0.3 (for
reliability from -1 to +1), then the following test is performed. If the height of the symbol is less
than 0.7 of the height of the original image of the normalized license plate, an attempt is made
to recognize the symbol without taking into account the sub-step of normalization (second sub-
step). If on the contrary — an attempt is made to find white horizontal lines in symbol on a
binarized cut image in order to eliminate possible trash for those symbols whose size is less than
the height of the license plate (for example, such symbols exist on Russian license plates). In
both cases, the result is selected with greater reliability and is stored for further analysis.

The analysis stage is based on the Heuristic over Segmentation method [21]. In general,
this method is applicable to the case of symbols recognition when symbols boundaries can not
be determined reliably as for handwriting character recognition. Regarding the license plate
recognition, the above segmentation method sometimes splits the symbols H and M into two
parts when they come into contact with another symbol, which can not be separated from
them by the projection of brightness. An example of such pair symbols is shown in Figure 4.
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Fig. 4. License plate on which it is impossible to separate pair symbols

The essence of analyze stage is to compare the recognition reliability of the part of image
with a certain predetermined value taking into account the symbol that has been recognized.
Then, if it is necessary, an alternative recognition to another part of image that spans more than
one segmented symbol is applied. Also, an alternative recognition to the some equals parts of
image that consist of more than one segmented symbol can be used. In result a graph of
alternative recognitions is constructed and the most reliable recognition path is selected from it.

In this method it is proposed to do the following. If the reliability of the recognized symbol
is less than a certain value (in our case 0.3) or if the recognized symbol is ‘I’ (the neural
network learned to recognize the halves of the letters H and the left half of M as the symbol ‘I’),
then it is necessary to combine the current symbol with the next one. Next, it is necessary to
check the width of the cut out section. If it is larger than some value (in our case 19 pixels), then
it is necessary to divide the section into two identical parts and each of the received sections is
sent to the neural network. If both results have high reliability (> 0.5), then it is considered that
the symbols have been recognized correctly and the analysis process is applied to the next
character. Otherwise, the obtained results are stored for further choice between alternatives.
Also in such case other alternatives are recognized: if the width of the cut-out section is less
than the maximum symbol width (30 pixels), then the character is sent to the neural network
recognition (naturally, it zooms in and is inserted into the 24x24 pixel image). If the obtained
results are highly reliable, then it is considered that the character was recognized correctly and
an algorithm goes to the next unused section. Otherwise, an attempt is made to combine the
current section with the third and so on, until the section width exceeds the critical value
(50 pixels). When merging third and other sections the recognition steps of dividing into two
parts and recognizing the whole symbol with the storing or choosing recognition results
(depends on reliability) are repeated. In the end, if a symbol with high reliability has not been
received, the symbol with the highest reliability or a pair of symbols, each of which has a
reliability greater than 0, and one of which has the greatest reliability, is selected.

An example of recognition with results and reliability as well as alternative recognition is
shown in Figure 5.
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Fig. 5. An example of license plate recognition with alternative variants

After all the symbols, the reliability of which is less than 0, are removed.

The step of choosing the most suitable format includes comparison the recognized
sequence of characters with predefined patterns of license plates. For example, the most
common Ukrainian license plates formats has two such patterns: UC-DDDD-CC and DDD-
DD-CC, where U — the symbols A-C, I; D — digits; C — symbols A-C, E, H, M, [, K, O, P, T,
X and the digit 0 (the analogue of the symbol O). For Lithuanian license plates has the
following pattern: LLL-DDD, where L is the characters A-Z and the digit 0. The choice of
this or that license plate pattern is based on the probability of the characters and the distance
between them: it is necessary to select the pattern in which characters that are not suitable for
this format have the recognition reliability is no more than 0.5 (the exception of the symbol
‘I’) and the distance between blocks of individual characters is greater than between the
neighboring characters in block (for example, distance between block LLL and DDD in
Lithuanian pattern is greater than between symbols in blocks). In case when several patterns
fall into the recognized characters at once it is necessary to choose one in which any of the not
suitable for pattern symbols has less reliability than any symbol that can be eliminated in
another format. For example, let the identified symbols ‘LLC12345PO’ with confidence 0.3,
0.3, 0.3, 0.3, 0.4, 0.4, 0.4, 0.4, 0.7, 0.3. In this case, some symbols were not recognized
correctly, and in fact the indicated sequence of characters falls under both the format of
Ukrainian and Lithuanian license plates. If the Lithuanian pattern is chosen, it turns out that
the symbol ‘P’, having reliability above 0.5, is discarded. If the Ukrainian pattern is selected
the ‘LLC’ symbols having a reliability of less than 0.3 are discarded. Since the symbol ‘P’ has
more reliability then the Ukrainian pattern in this case is much more reliable than the
Lithuanian one, and this if do not take into account the distance between the symbols, which
may not correspond to the Lithuanian pattern. In the case when at least one symbol (with the
exception of ‘I’) which must be eliminated by pattern has a reliability greater than 0.5, then it
must be assumed that the license plate does not fall into any format.

The results of correctly and incorrectly recognized license plates using this method are
shown in Figure 6. The total percentage of correctly recognized license plates strongly
depends on the degree of license plate visibility and weather conditions. This method was
tested with a real video stream camera, which is located above the highway, and which has
good license plate visibility (Figure 6). The width of the license plates was from 120 to
150 pixels. The correct recognition percentage was 95-99 %.

With motion detection and processing of every 5 frames this method could process
10 recognition channels on an Intel 5-7500 processor.
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Fig. 6. Correctly (a) and incorrectly (b) recognized license plates

Conclusions. This method successfully copes with the task of license plate recognition
with confidence 95-99 %. But as the test results show the method has several drawbacks.
First, this method does not easily recognize the “garbage” in the image and often confuses it
with the symbol ‘I’. Second, on the dirty license plates or on false detection this method
repeatedly uses alternative recognition which leads to a significant load on the processor.

Further work on license plates symbols recognition can be directed towards improving the
quality and speed of recognition. In particular it is planned to test the method of symbols
recognition in which the convolutional layers of the neural network process the whole normalized
license plate image and the full connected layer must apply to specific output areas of the last
convolutional layer. This should improve the quality of recognition and for poorly visible license
plate increase the recognition speed by reducing the time for alternative symbols recognition.
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PO3II3HABAHHSA CUMBOJIIB ABTOMOBIJIBHUX
HOMEPIB PI3HUX ®OPMATIB

Axmyanvnicme memu 0ocnioycenna. 3a3guuaii npoyec po3nizHABAHHS ABMOMOOINTLHUX HOMEPI8 8KII0YAE MAKI emani:
Odemekmy8ants HoMepa, 1020 HOpMAnizayis, ceemenmayis 300padicents Homepa Ha OKPemi CUMBONU MA PO3NIZHAGANHS CUM-
sonig. E¢pexmusnicmo posniznaganus asmomoOinbHuxX HOMEPI8 3anedicums 8i0 KOJICHO20 emany, ane Ol po3nisHABAHHS A6-
MOMOOINbHUX HOMEDIB PI3HUX hOPMAMIE KIOUOBUMU eManamu € ceemMenmayis ma po3niznagants cumeonis. Tomy pospobka
Memooy po3ni3HABAHHA CUMBOILI8 ABMOMOOLIbHUX HOMEDIB PI3HUX POpMAMiE € AKMYATbHUM 3A80AHHAM.

Ilocmanogxka npoonemu. Pisui popmamu agmomodinbHux Homepie maiomo pisni wpu@mu ma pizne po3mauiy8anis
CUMBONIIB, WO YMPYOHIOE NPOYeC PO3NI3HABAHHS ABMOMODITLHUX HOMEDIE.

Ananiz ocmannix docnioyncens ma nyonikayii. 3azanvri menoenyii, wo Oynu euaeneni 8 peynvmami ananizy nyonikayit,
6KA3yI0Mb HA Me, WO O PONIZHABAHHA CUMBONIG ABMOMODIILHUX HOMEDI8 BUKOPUCTIOBYIOMbCS 320PMKOBI HEeUpOHHI Mepedici,
NOBHO38 SI3aHI HEUPOHHI MePEXCI, KOPETAYIUHUL aHani3, GiHapu3ayio 300pasicenb ma nodyoo8y 2icmospam ACKpagocmel.

Buoinenns nedocniosycenux uacmun 3a2anvhoi npodaemu. Yci npoananizogani memoou nioxo0sams 015 po3nizHaGaH-
HA cum80ai6 Ha 00bpe euoumMux agmomodinohux Homepax. OCKiNbKU 6 peanbHux yMogax agmoMoOinbHi HOMEpPU MOICYMb
6ymu OpyoHUMU A6O NO2AHO BUOUMUMY, MO BUKOPUCTNAHHS 3A3HAYEHUX MEMOOI8 € HEOOYITbHUM.

Ilocmanogka 3a6daunsn. Memoto cmammi € onuc mMemooy po3nisHaA8aHHs a8MOMOOIIbHUX HOMeEDI8 PisHuX Gopmamis,
AKULL MAE BUCOKULL BIOCOMOK NPABUNLHO2O PO3NIZHABAHHA MA MOJice OYMU SUKOPUCMANUL Ol PO3NIZHAGAHHS A8MOMOOINb-
HUX HOMepI8 Ha 8I0€0ONOMOKAX 3 KAMep, PO3MAULO8AHUX HAO MPACAMU.

Buknao ocnoenozo mamepiany. [[is posniznasanus CUMBONI6 aGMOMOOIIbHUX HOMEPIE NPONOHYEMbCA BUKOPUCTOBY-
samu cicmozpamy sAckpasocmi OiHapu308anHo20 300padicetts, O po3Ni3HABAHHS CUMBONIE — CREYiaNbHO CINBOPEH) HEUPOHHY
Mepedcy 3 MOACTUBICMIO PO3NIZHABANHS AILMEPHAMUBHUX YACMUN BUXIOHO20 300padicelHs agmomobiibHo20 Homepa i Ol
8i0Ci8Y HENPABUILHO PO3NIZHAHUX CUMBONIE — CHUCOK hOPMAmie asmomoOiIbHUX HOMEDIB.

Bucnogxku 6ionogiono 0o cmammi. 3anpononoganuii memoo YCniwHo CHPAGIAEMbCA 3 3A80AHHAM PO3NI3HABAHMS
agmomodinbhux Homepis 3 docmogipuicmio 95-99 %. Ane, sk nokazyome pe3yrbmamu mecmysaHHs, yel Memoo Mac Kinvka
neoonikis. Ilo-nepuie, yeii Memoo no2ano po3nizHac «cmimmsay Ha 300padicenti i yacmo naymac tiozo 3 cumsonom «Iy. Ilo-
opyee, Ha OpyoHux nomepax abo npu NOMUIKo8i Oemekyii Homepa yell Memoo 6azamopaszoso BUKOPUCMOBYE
anvmepnamugHe po3nizHagants, o nPu3e00UMs 00 3HAUHO20 HABAHMAIICEHHS HA NPOYECOP.

Kniouosi cnosa: posniznaganis,; 320pmKosa HelpoHHa mMepeca, aemomodinbhull Homep.

Puc.: 6. bion.: 21.
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PACIIO3HABAHUME CUMBOJIOB ABTOMOBUJIBHbIX
HOMEPOB PA3IMYHBIX ®OPMATOB

Axkmyanvrnocmo memol uccieoosanus. OObiuHO Npoyecc pacno3HaABAHUs. ABMOMOOUTLHBIX HOMEPOS BKIIOHAEm Cedy-
owue amansvl: 0eMeKmupo8aHue Homepa, 20 HOPMAIUIAYUSL, CE2MEHMAYUSL U300PANCEHUS HOMePAd HA OMOETbHbLE CUMBOTbL
U pacno3Hasanue CUMBON08. DphexmueHocmos pacno3nasanuss AMOMOOULILHBIX HOMEPO8 3ABUCUM OM KAICO020 IMAand, HO
0151 PACNO3HABANHUSL ABMOMOOULBHBIX HOMEPOB PAZIUUHBIX (DOPMAMOB KTOUEBLIMU IMANAMU SGNSLEMCS Ce2MEHMAayust U pac-
nosuasarue cumeonos. llosmomy paspabomra memooa pacno3sHA8AHUs CUMBON08 ABMOMOOUTLHBIX HOMEPOS PA3IUYHBIX
Gopmamos agnaemcsa akmyanvHol 3a0adeil.

Ilocmanoeka npobnemut. Paznuunvie chopmamovl a8mMoMoOUTbHBIX HOMEPOS UMEIOM PA3TUYHbIE WPUDMbL U PATULHOE
PACNONOdHCEHUE CUMBOIL08, YMO 3AMPYOHAEN NPOYECC PACHOZHABAHUS ABMOMOOUTLHBIX HOMEDOS.

Ananuz nocneonux ucciedosanuii u nyonuxayuii. Oouue menoeHyuu, Komopbwle Obliu 6bl161eHbL 8 PE3YIbImame ana-
AU3A NYORUKAYUILL, YKA3bIBAIOM HA MO, YMO Olsl PACNO3HABAHUSL CUMBON08 ABMOMOOUIbHBIX HOMEPOS8 UCNONb3YIOMCSL C8ep-
MOUHbLE HEPOHHbBLE Cemu, NOIHOCEI3HbIE HEUPOHHbIE Cemu, KOPPEeIAYUOHHbII aHANU3, OUHAPU3AYUsL U306PAdICeHUN U NO-
cmpoeHue 2UCmozpamm apKocmetl.

Buvioenenue neuccnedosannvix uacmeii oouieit npoonemol. Bce npoananuzuposanvl mMemoovl N00X00am 05l pAchO3HABA-
HUsL CUMBONIO8 HA XOPOULO BUOUMBIX ABMOMOOUTbHBIX HOMEPAX. TI0CKONbKY 6 peanbHbIX YCI08USX ABMOMOOUIbHbLE HOMEPA MO-
2ym Oblmb ePA3HLIMU WL NIIOX0 NPOCMAMPUBAIOMCS, MO UCHOIb308AHUE YKAZAHHBIX MeMOO08 A8IAemcs Heyeneco0OPA3HbIM.

Ilocmanoska 3a0auu. [lenvio cmamovu s615emcsi ONUCAHUE MEMOOA PACHO3HABAHUSL ABMOMOOUTILHBIX HOMEPO8 PA3IUY-
HBIX (hopMamos, KOmopblil umeem 8blCOKULL NPOYEHM NPABUTbHO20 PACHO3HABAHUS U MOdCem Oblb UCHOIb308AH OIS PACHO-
3HABAHUSL ABMOMOOUTILHBIX HOMEPOB HA BUOCONOMOKE C KAMEP, PACHOJIONCEHHBIX HAO MPACCAMU.

H3znooxcenue ocnosnozo mamepuana. /[isi pacno3HA8aAHUs. CUMBOL08 ABMOMOOUTILHIX HOMEPO8 Npediacaemcst UCHO/lb-
306amMb 2UCMOSPAMMY SAPKOCIU DUHAPUZ0BAHHO20 U300PAdICEHUS, OISl PACNO3HABANHUSL CUMBOILO08 — CREeYUATIbHO CO30AHHYIO
HEUPOHHYIO Cemb C B03MOICHOCMbIO PACNO3HABANHUSL ANbIMEPHAMUBHBIX YACEl UCXOOH020 U300PANCEHUSL ABMOMOOUTLHO2O
HOMeEpa u OISl OMCe8a HeNPABUILHO PACHO3HAHHBIX CUMBOJI08 — CUCOK (hOopMAmo8 A8moMOOULbHbIX HOMEPOS.

Buieoowt 6 coomeemcmeuu co cmameoeil. 1lpeonodicennulil Memood YCHeuHo CNpasisemcs ¢ 3a0ayell pacno3Hasanus
asMoMOOUILHBIX HOMepos ¢ docmoseprocmbvio 95—99 %. Ho, kax noxazviearom pe3yivmamol mecmuposaniist, Smom mMemoo
umMeem HecKoIbKO HedOCmamKkos. Bo-nepeuvlx, 5mom memoo nioxo pacnosHaem «Mycopy» Ha u300padceHul u 4acmo nymaem
e2o ¢ cumeonom «Iy. Bo-emopvix, Ha epA3HbIX HOMEPAX UMU NPU JONCHOU OemeKyuu HOMepa 3Mom Memood MHO2OKPAMHO
UCRONb3Yem AlbMEPHAMUBHOE PACNO3HAGANUE, YMO NPUBOOUN K 3HAYUMEbHOU HA2PY3Ke HA NPOYECcop.

Knroueswvie cnosa: pacnosnaganue,; c6epmouHas HEUPOHHAS Cemb,; A8MOMOOUTbHBLIL HOMeD.
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