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BBEJEHWE U NOCTAHOBKA MPOBJIEMbI

CornacHo ganHbIm IEEE Digital Library 3a nepuop
1937-2013 rr., nybnukaumii B 6ubnnoteke, Kotopble Co-
JiepaT KnmioyeBble (noBa «edge detection» (Bblgeneue
rpaHuL) HacuMTbIBAETCA bonble 23 ThicAY. 3ajjaua Bbije-
NeHUA rpaHIL YacTo GOPMYNUPYETCA Kak 3afiaya Knacte-
pU3aLyI TOYeK PacTpoBoro u3obpakeHua (06bIuHO yxe B
OTTEHKaX Ceporo) Ha JBe rpynnbl Touek - ABa Knacrepa.
MepBas rpynna Touek o6najaeT CBOACTBOM OTCYTCTBUA
nepenagoB APKOCTU (B onpedeneHHOM AuanasoHe ApKo-
ctn). BTopas rpynna — 3710 TOYKM Ha rpaHULe U3MEeHeHIs
APKOCTU MuKcenein u3obpaxkeHnsa. Yem Bbilue nepenas
APKOCTU COCEIHMX TOYEK Ha W300paxeHMU, TeM Bbille
YBEPEHHOCTb B HANNUMI HEKOTOPOI FPaHULbl B aHHOM
Mecte u3obpaxenna. Ony6nukoBaHHble pe3ynbTaTbl UC-
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C1el0BaHNIA MO3BONAIT CAeNaTb HeKOTOpble BblBOAbI 0
MPUMEHUMOCTU  CYLLeCTBYIOLMX MeTOAOB  BblAeneHus
rpaHuL;

1. Pe3ynbTar BblAeNeHNA rpaHiL CyLLeCTBEHHO 3aBN-
CUT OT CBOICTB 00EKTOB, FPaHNLIbl KOTOPbIX BbIAENANTCA,
Mo3TOMY MpUMEHeHNe KaXKA0ro MeToAa BblaeneHna rpa-
HUL OrPaHINYEHO HEKOTOPbIMIA NPUKNAAHBIMIA 3aa4aMMy.

2. HeBO3MOXHOCTb OJHO3HAUHOTO OTHECEHNS 30H ¢
nepenagami ApKocTy, B obyem cyyae, K 06nacty rpanu-
Ubl UK K 06nacTu Nomex, BHOCUT B 3ajjauy BblAeneHusA
rpaHuL, CyLLeCTBEHHYI0 HeonpeaeneHHocTb [1].

3. MepcneKTUBHBIM ABAAETCA pa3BUTIE MOAXOAOB He-
YETKO NIOTUKM, 0COOEHHO ANCKPETHBIX MHTEPBANIbHbIX HEYeT-
Kux norudeckux cuctem Broporo tuna (DIT2FLSs) ana nntep-
npeTauun CylLecTBYHLLX METOAOB BblJENEeHNA rpaHuL B
TepPMIHaX KOHKPETHDIX NpeaMeTHbIX obnacteii [2, 3].
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DIT2FLSs no3BonAoT CHU3NTb PUCK OLMOOK NepBoro
1 BTOPOro PoAa, onpeaenas yBepeHHOCTb, apryMeHTUpO-
BaHHYI0 3HAHUAMM IKCMEPTa, B 30He BO3MOXKHOT0 Hanuuua
rpaHuLibl U300paXxKeHua.

Lenb cratbu: paspaboTatb cuctemy BblfeneHus
rpaHuL Ha u3o6paxeHun ¢ ucnonboBannem DIT2FLS. Ha
npumepe Hanbonee anpobupoBaHHbIX METOAOB Bblaene-
HuA rpanuy (onepatopa Cobena u meToda rpagueHTa)
nokasatb 3QQeKTUBHOCTb MOAXOAA HEUETKOW NOTMKM
BTOPOTO TWMA KaK aKTyaNbHOTO MHCTPYMEHTA pelueHus
3a/1a4 C HeonpeaeNeHHOCTb0 NCXOAHbIX aHHbIX.

OCHOBHOM MATEPUAN

Ha ocHoBe nakeTa 6ubnuotek v cpeabl MOAAEPXKKM
DIT2FLS [4, 5] B pabote nocTpoeHbl 1Ba MeTOAA BblaeneHus
rpanuu, lepBbiit MeTod — MoandULMpoBaHHbIi MeTog Cobe-
na [2]. K ncxogHomy pactpoBoMy n306paxeHiio (Mpeactas-
NeHHOMY B OTTEHKaX Ceporo) B JaHHOI paboTe NPUMEHAIOTCA
napannesnbHo YeTbipe GunbTpa-cBepTkM. Pe3ynbTaTom Kax-
[0/l onepauun (GunbTpa) ABNAETCA HOBOE PaCcTPOBOE M30-
OpaxeHue (B OTTEHKaX Ceporo). 3HaHUA 3KkcnepTa 06 oTHeCe-
HIAV NKCENA KXKA0r0 U3 YeTblpex M306paxkenuii K kateropu-
AM «HU3KOE», «CPeHee» I «BbICOKOE» 3HAUeHUA APKOCTU
MPeACTaBNAITCA KaK HeyeTKue nepeMeHHble BTOPOro Tuma.
[lBa ¢unbtpa peanusyot knaccuueckiuin onepatop Cobens,
Mo3BoNAA U3MEHUTb APKOCTb UCXOAHOMO U300paxeHna no
BEPTUKaNM 1 ropu30HTaNM (Ha OCHOBAHMUM onepaLn CBepT-
Ku). Ewie 1Ba GuAbTPa yUUTHIBAIOT BbICOKOYACTOTHYHO 1 HU3-
KOUaCTOTHYI0 CoCTaBnAloLMe M3MeHeHna apkoctu. K nony-
YEHHbIM [aHHbIM TPUMEHAKTCA HeuyeTKue npaBuna AnA
OKOHYATEeNbHOr0 BbIBOJA 00 OTHECEHMN MUKCENA K rpaHuue
N300paXeHma.

Bropolii n3 noctpoeHHbIx B paboTe MeTof0B - MOAN(Y-
LIMPOBaHHbIiA rpaaneHTHbI MeTog. Mo 3ToMy MeToay K uc-
XOBHOMY pacTpoBoMy W3o0paxkeHnio (B OTTeHKax Ceporo)
MPUMEHAIOTCA napannensHo Tpu ¢unbTpa. [lBa PunbTpa
MEHAIOT APKOCTb KaXJ0ro nukcena u3obpaeHua Ha abco-
NIOTHOE 3HaueHue PasHOCTU APKOCTU MUKCEneil UCXOAHOro
n300paxkeHna Mo BepTUKanM 1 No ropu3oHTanu. TpeTuid
dunbTp — dunbTp laycca, BbINOMHAET YUYeT HI3KOUYACTOTHON
cocTaBnALLeil M3MeHeHUA ApKocTy. [TpeacTaBneHme faHHo-
ro metoga ¢ nomotubto DIT2FLS BbimonHAeTca aHanornuxo
mopuduumposanHomy metogy Cobens.

[peacraBum 06Lyto Mogenb BbiAeneHus rpaHiL Ha
n306paxeHun Ha ocHose DIT2FLS.
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ﬂyCTb ncxoaHoe V|306pa>KeH|/|e 3a/1aHO B BuAe mat-
puubl 3HaYeHuii APKOCTK nukcenen
S={sijlie{l..W}, je{L..H}|

!

(1)
rae W — wupuHa nsobpaxenus,
H — BbicoTa n306paxeHus.

(opmupoBaHKe pe3ynbTUpyHLLEro M306paxeHns
D={d;lie{L..W}, je{L..H}]

7

(2)
0CyLecTBAAeTCA ¢ nomoLbto DIT2FLS

d; ; =F(IN,LLLO, R),

IN=<gEJ>’n =1:N9 gln,J EGH:
LI=(A,),
R = <1‘k> N k = I,_K,

rae N — Habop ueTKMX BXOAHBIX 3HAUEHWUA APKOCTY
i, j MMKcena n306paxeHuii, Kaxaoe U3 KOTOPbIX NONYYEHO
B pe3ynbrate 06paboTKM N-bIM GUALTPOM,

N — KonmyecTBo GuAbTPOB, NPUMEHAEMBIX K S,

LI — Habop BXOAHBIX TMHIBUCTUYECKUX NEPEMEHHbIX,
KoTOpble OnpeaenawT YCI0BIUA OTHECEHUA NUKCENA K rpa-
HuLe,

LO — pe3ynbTupytolLlas NMHIBUCTUYECKAA NepemMeH-
Has, OMUCbIBAIOLLAA CTeNeHb YBEPEHHOCTU B NPUHAZNEX-
HOCTI NIKCENA CAPKOCTbIO s; ; TPaHuLe,

R — Habop HeueTKIX NpaBun ANA BblAENEHIUA rPaHuL
Ha n3o06paxeHun,

K — KonuuectBo HeueTKux npasun,

F — onepauma HeueTKoro noruyeckoro BbiBoda (an-
roputm Mampaahu).

WcxopHoe nzobpaxenue S (1) n usobpaxenna G, ,

NoyyeHHble B pe3ysbTaTe NpUMeHeHNA QUAbTPOB, UMeloT
Pa3fUYHbIA AMaNa3oH U3MeHeHuA ApkocTu. [na obecne-
YeHUs NPUMEHUMOCTU NpejsiaraeMblX B JaHHON CTaTbe
Mogeneli BbldeneHna rpaHnL, K npon3BonbHbIM M306pa-
XeHuAM (no Auana3oHy APKOCTH), Ha KaxaoM STane obpa-
60TKI AaHHbIX BbINONHAETCA IMHEIIHOe HOpMUpPOBaHUe [6]
3[HaL|eHvu7| APKOCTM MUKcenei n306paxeHns Ha UHTepBan
0; X

max

8- min(g?,j)

~ max(g]; - min(g}; )
rAe gi'; —HoBoe (HOPMUPOBAHHOE) 3HaueHue APKO-

—~n
gi,j

" Tmax 7

(T nukcens,
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gﬂj, min(gﬂj), max(g{ij) —Tekyliee, MUHUManb-

HO€ I MaKCMMaJIbHOE 3HaY€HNA APKOCTN NUKCens,
Wax — MAaKC(UMaNbHOE 3HayeHue WHTepBana Hop-

MUpoBaHuA.

1. MOAUOULIUPOBAHHBIN METOL, COBENA (MS)

HA OCHOBE DIT2FLS

Onuwem uHTepnpeTauuto metoaa Cobensa B 00TBET-
CTBMI C NpeCTaBNeHHOI 06LLeil Moaenblo.

Cornacro (2), (3)

D={d; |,
d;; =F(IN,LL,LO,R).

Onuwem nepemeHHble 1 napametpbl MS (Habop
BXOAHbIX 3HaueHuil IN, BXOAHble NMHrBUCTUYECKNE Nepe-
meHHble LI, pesynbTupytowyto nepemennyto LO, 6a3y He-
yeTKux npasun R).

IN:<g%,ja glz,Ja gi3,j> gij>a

1 2 3 4
gi,j € stgi,j € Gy7gi,j Eth’gi,j EGlp

roe G, —MaTpuua, B KOTOPOA Ka[blii dMEMeHT
COLIEPXKIT 3HAUEHUe APKOCTH, KaK Pe3ynbTaT BbluNCIEHIS
rpajinenTa ApKocTi no oc X,

G, —MaTpuLa, B KOTOPOIl KaXiblil NEMEHT Co-

LEPXUT 3HaueHne APKOCTW, Kak pe3ynbraT BbluMUIeHUA
rpaguenTa apkoctu no ocn Y,
Gy, —MaTpuLia, B KOTOPOA KaXblii dNEMEHT Co-

NIEPXKUT 3HaueHWe SPKOCTM, MONYYeHHOe B pe3ynbTaTe
NPUMEHEHIs BbICOKOUACTOTHOMO GUbTpa,

Gy, —Matpuua, B KOTOPOW KaX[blil MEMEHT Co-
[IePXKUT 3HaueHue APKOCTM, MONYYeHHoe B pesynbTaTe
NPUMEHEHMA HU3KOYACTOTHOMO GUAbTpa.
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rie & —onepauns cBepTku.
Habop LI conep»uT 4 NUHTBUCTUYECKIX NEPEMEHHbIX
LI=(A,A,,A5LA,),

roe A, — IMHrBUCTUYECKAs MepeMeHHas, Onucbl-
BalOLLAA pe3ynbTaT U3MeHeHUA APKOCTU 1300paxeHna no
o X; comepxut 3 Tepma: Huskoe (low), cpeaHee
(medium) u Bbicokoe (high) n3meHenne apkocti; onpege-
feHa Ha YHUBEPCaNbHOM MHOXecTBe X, =[0;255]
(puc. 1),

A, —NMHTBUCTUYECKAA NepemMeHHas, OMuCbIBalo-
Las pe3ynbTaT U3MeHeHNA APKOCTU U300pakeHnsa no o
Y; comepxuTt 3 Tepma: Huskoe (low), cpeanee (medium) u
BbicoKoe (high) n3meHeHne ApkocT (onpeaenAlTCa aHa-
NOTMYHO TepMam A, puc.1),

A5 — IMHTBUCTUYECKaA NepemMeHHad, OmuUCbIBalo-
LaA BbICOKOYACTOTHYIO COCTABAAIOLLYI0 U3MEHEHNA APKO-
T 300paXkeHna, BeNMYMHA OTKIMKA BO3pacTaeT C yBe-
NINYEHNEM YaCTOTbl M3MEHEHUA APKOCTM; ComepXuT 3
Tepma: Huskoe (low), cpeatee (medium) u Bbicokoe (high)
3HaueHne (ompedenAlTCA aHANOrMyHO TepMam A,
puc.1),

A, — INHIBUCTMYECKAA NepeMeHHad, OMUCbIBato-
LaA HN3KOYACTOTHYH COCTABNALLYI0 M3MEHeHUA APKOCTH
n3o06paxenusa; conepxut 3 Tepma: Huskoe (low), cpeaHee
(medium) n Bbicokoe (high) 3HaueHue (onpegenstTca
aHanoruyHo epmMam A, puc.1).
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medium

high

0.5

127

0 255 X,
PucyHok 1 -JluHzeucmuyeckas nepemeHHaa A, cucme-
mbl MS

Pe3ynbTupylowan nuHrBMCTMYECKaA nepemeHHas LO
ONMNCbIBAET YBEPEHHOCTb B HaNMUMIA TPaHULIbI HA UCXOA-
HOM 1300paxkeHnu. epeMeHHas COREPXUT TpU Tepma:
Hu3Kas (low), cpeaHas (medium), Bbicokas (high) yBeper-
HOCTY (OnpeaensAiTCA aHaNOrNyHo TepMam A, ).

Habop npaBun R copepxut 81 HeueTkoe npasuno
tuna EUIN-TO. ina Kaxgoro npasmna KCnepTom yCTaHoB-
NeHa cTeneHb JoBepuA K NpaBuy.

[pumep HeueTKoro npasuna u3 Habopa R

1 IF g;_j € "BrIcokoe 3HayeHue" AND

i€ "Huskoe 3Hayenue" AND

8.
gf ; € "Boicokoe 3HaueHne” AND
gﬁ ; € "BBICOKOE 3HAUYCHHE"

THEN "BbICOKasi yBEPEHHOCTb B CYIIIECTBOBAHUU IPaHULBI"

(noBepue K npasuity paBHo 0.5).

2. MOAOULUPOBAHHDIIA TPAVEHTHbIN

METOJ (MG) HA OCHOBE DIT2FLS

Onuwem MHTEpNpeTaLMto rpaaueHTHOro MeToda B
COOTBETCTBUM C NPe/CTaBEHHOI 06LLeil MoaeNblo.

CornacHo (2), 3)

D={d
d;; =F(IN,LLLO, R).

Onuwem nepemeHHble 1 napametpbl MS (Habop
BXOAHbIX 3HaueHmii IN, BXOAHble NIMHTBUCTUYECKNE Nepe-
MeHHble LI, peynbTupytowyto nepemennyto LO, 6a3y He-
yeTKkux npasun R).

IN=(gl;. e}, 21,)-

>

1

8ij= |Si,j —SH,J-|,
2 _

8ij= |Si,j ‘Si,j—1|»
3

gij €Gs,
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roe G, — W306paxeHue, NonyyeHHoe B pesynbTaTe
npumeHeHna dunbTpa laycca.
0.003 0.013

0.013  0.059

G, =VS®|0.022 0.097
0.013  0.059

0.003 0.013

VS:\I(g},j)z +(g12,j)z’i:

Habop LI conepXut Tpu NUHrBUCTYECKUX NepeMeH-

0.022
0.097
0.159
0.097
0.022

0.013
0.059
0.097
0.059
0.013

0.003
0.013
0.022 |,
0.013
0.003

LW, j=LH.

HbIX
LI=(A},A,,A;),
roe A, — IMHIBUCTUYECKAA MepeMeHHas, Onucbl-
BalOLAA 3HaueHue APKOCTH, KaK Pe3ybTaT BblYNCIEHMA
rpafueHTa ApKOCTU Mo ocn X; COAEPXUT 3 TepMa: HU3Koe
(low), cpeanee (middle) n Bbicokoe (high) 3HaueHue Apko-
(TW; onpefiefieHa HAa  YHUBEPCANbHOM  MHOXeCTBe
X, =[0:255] (puc. 2a),
A, — MHIBUCTYECKAA MepeMeHHas, OMMUCbIBalo-
LiaA 3HaueHne APKOCTYU, KaK pe3ynbTaT BblYMCNEHUA Tpa-
AneHTa apkocT no ocu Y; A, coaepxut 3 Tepma: Hu3Koe
(low), cpepnee (middle) u Bbicokoe (high) 3Hauenue rpa-
ANeHTa; (onpeaenaTCA aHaNOrMYHO TepMam A, puc.2a),

A5 — NUHTBUCTUYECKAA NepPeMeHHas, OnKCbIBato-

Lad 3HaueHre APKOCTH, KaK pe3ynbTaT BblYMCNEHUA HU3-
KOYaCTOTHON COCTABNALLEA M3MEHEHUA APKOCTM U30-
OpaxeHuna; copepxut 3 Tepma: Huskoe (low), cpeaHee
(middle) n Bbicokoe (high) 3HaueHue; onpegeneHa Ha
YHUBEPCANbHOM MHOXeCTBe X5 = [0;255] (puc. 26).

Pe3ynbTupylowiana NUHrBMCTYECKaA nepemeHHas LO
ONUCbIBAET YBEPEHHOCTb B HaNMUMM FPaHULIbI HA UCXOA-
HOM u306paxkeHun. llepemeHHaa copepxuT Tpu Tepma:
Hu3kaa (low), cpepna (middle), Bbicokas (high) yBepen-
HOCTY (onpeaensioTCA aHaNorNyHo TepMam A, , puc.2a).

Hab6op npasun R copeput 27 HeueTKux npaBun Tu-
na EUIA-TO. [ina Kaxpgoro npaBuna dKCNepToMm YCTaHoB-
NeHa CTeneHb J0BepyA K npaBuy.
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_medium

0.5

255 X

PucyHok 2 - JluHeeucmu4eckue nepemeHHbie MG.
(a) - nuH28UCMUYecKas nepemeHHaa A ; (6) - nuHzeucmudyeckas nepemeHHas A,

Mpumep HeyeTKoro NpaBuna u3 Habopa R
 :IF g:»j € "nuskoe 3HaueHne" AND
gij € "Hm3koe 3HaueHne" AND
gij € "BBICOKOE 3HaUYeHHE"
THEN "cpenuuit ypoBeHb yBEPEHHOCTH B CYIIECTBOBAHHH MPAHUIBI"

(nosepue k npasuiy pasio 0.7).

AHANU3 PE3YJIbTATOB

lpeactaBneHHble B pabote MoAMGUUMPOBAHHbIE
MeTOAbI BblaeneHna rpatuy (MS, MG) 6binu ncnonb3osa-
Hbl AnA 06paboTki n3o6paxkeHna «Lena» (puc. 3a). Mony-
YeHHble M300pakeHnsa C BbiAeNeHHbIMI TpaHNLaMKu s
MS n MG npencraBneHbl Ha puc. 3B 1 puc. 34 COOTBETCT-
BeHHO. MS 1 MG iemMOHCTpUpYIoT XopoLuue pe3ynbTathbl, a
pa3nnunA B BblAENEHHbIX FPaHNLiaX CBA3aHbI C Pa3nnuma-
M B Habopax ¢punbTpoB npeanoxeHHbIX MeTofoB. 0aHa-
KO BM3yanbHaA OLEHKA KauecTBa BblAeNeHMA rpaHuLibl
cybbekTuBHa Ana Habnopatena. Mostomy B pabote ana
OLleHKM NpefIoxeHHOi 0006LLeHHOI Mofienn BbifeneHnsa
rpaHuy Obin UCNONb30BaH KPUTEPUI OLeHKM KONMyecTBa
MUKCeneil U300pakeHna, NOXHO BblAeNeHHbIX Kak rpa-
HuuHble (False Classification Ratio, FCR) [7]

FCR = <F100%
CT

7

rae Cp — Konuuyecrso nuKcenei, NOXHO BbleneH-

HbIX KaK rpaHiuHbIE,
Cr - o6Lyee KonuyecTBO NUKcenel I/I306pa)KEHVIFI.

W H
Cp=2D
io1 =1
o - L Bi; > Vpey
" 0,Bi < Vigy
‘ i) ‘Sﬁj‘
= 1000,
MAX

rae S{; —APKOCTb NUKCENa M306paeHna ¢ npa-

BUMIbHBIMM TpaHNLamm (B JaHHOI paboTe byaem cunTatb,
YyTO rpaHuUUbl, MONyYeHHble B pe3ynbTaTe NMpUMeHeHUA
metonoB MS (puc.38) wam MG (puc.34) K mcxogHomy
n306paxeHnio, ABNAIOTCA NPaBUNbHLIMN),

Sfj — APKOCTb NUKCeNA u306paxkeHus, NoNyYeHHOro

B pe3ynbTaTe npumeHenua metoaa MS (puc. 3r) uam MG
(puc. 3e) K ncxopHomy n3obpaxeHmio ¢ 5% aaaUTUBHBIM
6enbim rayccoBbim wymom (AWGN),

Spmax — MaKC(MManbHO BO3MOXHOE HOPMUPOBaH-

HO€e 3HaYeHne ApPKOCTK I/I306pa)KEHI/Il7I,
Vbey — )J,OI'IyCTI/IMbIVI NPOLEHT OTKNOHEHNA APKOCTU

nuKkcena (Ha OCHOBaHWM nepenafia APKOCTU M300paxeHuii
umdpoBoil poTorpadui NPUHUMAETCA paBHbIM 7%).

[poueHT NOXHO BblaeneHHbIX nukcenei gna MS co-
craBun 39%, a ana MG — 42%. YunTbiBas xapakTep BHe-
CEHHOTO LWyMa, pe3ynbTaT BblifeNeHna rpaHuy ABNAeTCA
npuemnembIM faxe npiu rpyooi oLeHke.
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() o I

PucyHok 3 - Pesynemam pa6omel memoodos MS u MG.

(a), (6) - ucxoOHoe usobpaxkeHue u ucxooHoe usobpakeHue, o6pabomarHoe AWGN; (8), (2) - pesaynemam npumeHeHus
MS u MG Kk ucxodHOMYy u3o6paceHuro; (2), (e) - pesynemam npumeHeHus MS u MG k ucxooHomy u3obpax«eHuto, o6pabo-

maxnHomy AWGN
Bblienenue rpaHiL 1 OLiEHKa KauecTBa uX BblJeneHns 1. OnepauunorHaa cuctema: HaumHaa ¢ Windows XP ¢
BbIMOMHAMACD C MOMOLLbI pa3paboTaHHOro NMpUNoXKeHna u nakeTom o6HoBneHua 3 (SP3) u Bblwe.
naketa 6ubnuotek nopaepxkn DIT2FLS. [na pa3pabotku 2. Microsoft .NET Framework 4.0.
npunoxeHua ucnonbosanucb Microsoft Visual Studio 2010,
TexHonorua .NET, A3bIk nporpammupoBanus C#. BbIBOAbI
TpeboBaHua AnA KCnAyaTaLuy NPUNOXKeHNS: B maHHoii pabote nocrpoeHa 0606LieHHas moaenb

BblAENeHNA rpaHuL 1u306paxeHna Ha ocHose DIT2FLS.
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Mogenb oTpaxaeT noaxop K GOpMUPOBAHMI METO/I0B
Bbl/I€NIEHNSA TPaHUL] Ha OCHOBE HEUETKIX MHOXECTB BTOPO-
ro Tuna. Moaudukauuu metogos Co6ens u rpaMeHTHOro
METOZa MOKa3ann npuemnemble pe3ynbTaTbl. OLEHKa
KauecTBa BblAENEHNA rpaHuL| BbIMONHEHA Ha OCHOBE Kpi-
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