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YHUOULUUPOBAHHbIA METO ®UNbTPALUN
UMMNYNbCHOIO LWWYMA U30BPAXEHUA

B cmamve npednacaemcst yHuGuUyuUpOBSaHHuIll MEmMoo Guibmpayuu 00UHOUHO20 U SPYNNOBO20 UMNYIbCHOZO
wyma u300paxcenutl, OCHOBAHHbIN HA UCNOIb306AHUU CIMAMUCMUYECKUX U OeMEPMUHUPOBAHHBIX KPUMepues uc-
KIOUEHUsI IKCMPEMATbHBIX HAOMOO0CHUL, NPUMEHeHUe KOMOPO20 NO380JIAem dOeK8AMHO CelANCUBAMb UMNYIbCHBIIL
WyM, Kak OJisi GHYMpPEeHHOCMU, MaK u OJisl 2PAHUY U300paxcenuli 00beKmos.

Knrwoueesle cnosa: usobpasicenue, sKcmpemanbioe HAOMoOO0eHUe, UMNYTbCHBIL WYM, (UMD, MACKA, OKPEChl-
HOCHIb.
nada QuneTpanmu (crmaxuBaHus) myma [1, 2], mo-
CKOJNBKY OT 3((EKTHBHOCTH €€ pelIeHHs BO MHOTOM
OnHoii M3 BaXKHEWIINX 3ajady, pellacMbIX B XOI€  3aBUCHUT 3(P(HEKTUBHOCTH PEIIEHMS 3a/1ad CErMEHTAlLH
npenoOpaboTKU BXOTHOTO M300paKeHUs, SBJSETCA 3a- U paclo3HaBaHUA n3o0paxeHui [3 — 6].
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Ounprpanys myma, BBIIONHsIEMas Ha JTare Ipe-
JI00pabOTKU BXOAHOT'O M300paKEHUsI, CITY)KHT, TJIABHBIM
00pazoM, Uit TOro, YTOOBI CrIIaUTh TaKOW LIyM, HaJIH-
Yre KOTOPOro NMPHUBOAUT K HEYCTOWYMBOCTH CErMEHTa-
uun u3obpakenudt [7]. Iloaromy mnpu npoBeneHUH
¢uIbTpanuy, Kak mpaBumio, Tpedyercs oOHapyKUBaTh U
CriIa)kKMBaTh UMITYJIBCHBIN IIyM [ 1, 2], Hanu4ume KoTopo-
IO IPUBOAMT K HEYCTOWYMBOCTH METO/IOB CETMEHTALINH
n300pakKeHUH B CMBICIIE TIOSBJICHUS JIOXKHBIX OOBEKTOB
U KOHTYPOB OOBEKTOB TP CETMEHTAIINH.

CymiecTBytonye MeTonsl (QUIBTPALUA HMITYJIbC-
Horo myma [1, 2, 4, 6] anekBaTHO CIJIaKUBAIOT IIYM BO
BHYTPEHHOCTH, HO, KaK IPaBHJIO, HEaJeKBaTHO Ha rpa-
HUIE N300pakeHHsT OOBEKTa, MOCKOIbKY CIIaKUBAHUE
MIPOU3BOJIUTCSI HA MHOXKECTBE SIPKOCTEH HEOIHOPOIHOM
OKPECTHOCTH, CONCpKaIlIeH MHUKCEIH O0OBEKTa, IIyM H
MUKCENH (poHa OTHOBPEMEHHO [8, 9].

Jlis pereHust 5TOi PoOIEMBI B cTaThe Npeiara-
ercsl YHU(UIIMPOBaHHBIA MeToA (DUIIbTpalu OJMHOY-
HOT'O ¥ TPYIIIOBOI'O UMITYJILCHOI'O LITyMa M300paKeHUH,
OCHOBaHHBIN Ha UCIOJIB30BaHUU BBEJECHHBIX B padoTax
[8, 9] xpuTepueB n METONOB OOHAPYKEHUS U UCKITIOYE-
HUSL OKCTPEMAIIbHBIX HAOJIOACHHH.

1. O6006LWeHHbIN YHU(PULIMPOBAHHbIN
meToA hunbTpauum MMNYsIbCHOro LWyma

B o0000mieHHOM BHUIE MpemIaracMblii  METOX
GbUIbTpaluy UMIYIbCHOTO IIyMa H300pakKeHUH mpes-
CTaBJIEH Ha puc. 1.

[penBapuTebHO TPUMEHEHHIO STOTO METOJa
¢dbopMupyrOoTCS TpeOOBaHMS K KayecTBY U 3PPEKTHUBHO-
cTi GUIBTPALMM UMIYJIBCHOrO Iryma. Ha ocHoBe aHa-
nM3a 3THX TPEOOBAHWI OMPEACNAIOTCS Te KPUTEPUH H
METOJIbI, KOTOPbIE OYIyT HCIONB30BATHCS [UIS PEIICHHSI
3a7a4 OOHAPY)KEHHS TOTEHIIMATIBHO 3AIyMJICHHBIX OK-
pecTHOCTel, UICHTH(GHUKAIMA W HCKITIOYECHHS JKCTpe-
MAallbHBIX HAOJIOJICHUH, CIIaXHBAHUS HMITYJIbCHOTO
myma. B pesynbrare onpenensercs Haubonee d¢dex-
THBHAsI [UIS PelieHHs MOCTABICHHOH 3a1a4un crienudu-
KaIus MeTojia GUIbTPAIii UMITYIILCHOTO [IIyMa.

HexodHbie OauHbte

|

O0Hapy:KeHHe MOTEHITHALHO 3allTy MITeHHBIX

OKpecTHOCTeH H300pasKeHHA

l

III[CHTHCIJPH{&L[HS{ H HCKITHIY CHHE HMITYJIECHOI'O HTYRMA H3

OKPeCTHOCTH AeHCTEHA PHILTpa

l

AJANTHBHOE CIJIAKHB aHHEe HMITYJIbCHOT'O IITYMA B

OﬂHOPOI[HOﬁ OFPECTHOCTH

!

OmgninsmposaHHOE WIEPaNceHie

Puc. 1. O6001IeHHbI YHUDHUIUPOBAHHBIH METO
(GWIBTPALH UMITYJIBCHOTO IITyMa H300pakeHUH

B03MOXXHOCTB BBIOOpa pa3iUYHBIX CrieHU(pUKAINI
SIBJISICTCSI BaYKHEHIIUM JTOCTOMHCTBOM IPEATIOKEHHOTO
Merofia (GHUIBTPAIMK HMMITYJIBCHOTO IIyMa H300paxe-
HUH, TOCKONBKY 0€3 H3MEHEHHUS CTPYKTYpPhI 3TOT METOJ
MOJKET HAaCTpauBaThCa Ha Hauboiee 3pPeKTUBHYIO pea-
JU3AIHMI0 B 3aBUCHMOCTH OT OCOOEHHOCTEW 00pabatsi-
BaeMbIX M300paKeHHUI U TPeOOBAHUH TI0 TPYIOEMKOCTH
U YCTOWYHMBOCTH K UX 00paboTKe.

B kauecTBe MCXOAHBIX JaHHBIX METOMY (GHIbTpa-
MM UMITYJIBCHOTO IIyMa H300pakeHUH TIepenaroTCs:

1) BXomHOE N300paKeHHE;

2) mapaMeTpbl KPUTEPHEB M METOIOB, KOTOpPBIC
OyIyT UCIONB30BaThCSI B paMKax 3aJaHHOHN crerubpu-
Karuu Merona (UIBTPAIMH HMIYJIBCHOrO IIymMa, Ha-
npuMep, pazMep Macku QUIbTpa €, IpeNebHbIA pa3-
Mep rpymnmnoBoro myma s* [8, 9].

2. O6bHapyxeHue noTeHUuanbHoO
3alyMneHHbIX OKpecTHOCTen
n3obpaxeHus

OunpTparys IIyMa, BBIOJTHIEMAs Ha dTare mpe-
JI00pabOTKU BXOAHOT'O M300paKEHNUsI, CITYIKHT, [NIABHBIM
o0pa3oM, i OOHAPYKEHUSA U CTIIAXKMBAHUSA UMITYJIbC-
HOT'0 IIIyMa, HAJIMYWE KOTOPOrO MPUBOIUT K HEYCTOM-
YUBOCTH CETMEHTAIlMK u300paxkeHuit [7]. B OombiimH-
CTBE MPaKTUYECKH 3HAYUMBIX ciaydaeB [1, 2] cymmap-
Has IUIONIA[h HMITYJBCHOTO IIyMa MHHMMYM Ha JiBa
MOPSIIKa MEHBIIIC TUTOIIAId BXOIHOI'O H300payKeHHS.

B Takux ycrnoBUSAX HEM30MPATEIbHOE MPUMECHECHUEC
METOJIOB UCKJIFOUCHHS SKCTPEMAaIbHBIX HAOII0ICHUH |8,
9] 1 METOMOB (PHIBTPAIMH KO BCEM MUKCEISIM BXOIHO-
ro M300pakeHHs TPUBOMUT K 3HAYUTCIBHOMY POCTY
00IIel TPYTOSMKOCTH (PHIBTPAIMH, TOCKOJIBKY MHOTHE
U3 3THX METOJOB IO MOPSAKY BEIUYHMHBI OIICHUBAIOTCS

TPYLOEMKOCTBIO T(n):n2 orepauuil cpaBHEHUS Ha

OJTHO TTOJIOKEHUE MACKH (HIBTpA.

B Takux ycloBHsX MpeaBapUTENbHO HMPOBEACHHUIO
¢uIbTpanMK TpeIaraeTcs MPUMEHUTh OTHOCHTENBHO
IpyOblif, HO BBIYUCIUTENBHO 3(P()EKTHUBHBIN KpPHUTEPHd
O00Hapy)KEHHsI OTEHIIMAIBHO 3alTyMJICHHOH OKPECTHO-
CTH, TO3BOJISIIOIIMI OINEPaTHBHO WICHTU(PUIIMPOBATH
JUIIb T€ OKPECTHOCTH BXOIHOTO H300pa)KEHUs, TJe
MOXET HaOI01aThCsl IMITYJIbCHBIH HIYM.

Jis oTHX neneit B pabote mpeanaraeTcst UCHoJb-
30BaTh k-o -Kputepuil Buga

(Xi_mc)>kc'sc' (1)
MIpeUIOKEHHbIN B [8], MeTox NpUMEHEHHs KOTOpOro
COCTOMT B CIEAYIOILEM.

Meton 1. Merong oOHapyXeHUs] MOTEHIUAIBHO
3aIIyMJICHHON OKPECTHOCTH BXOIHOI'O H300payKCHUS.

[lar 1. Ha mepBom 3Tame olleHMBAIOTCA MaTeMa-

THYCCKUE OKUAAHUA 1M; U JUCIICPCHUU Giz BO BCEX II0-

JIO)KEHUSIX Macku (HUIbTpa 3aJaHHOM pPa3MEPHOCTH Ha
BXOJHOM u300paxkeHnu [8]. B pesynprate monydaem
pacnpeneneHue aucnepcu {x;}; = {c;};, i=1,..,n.
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IIlar 2. HaxomsaTcsg OLIEHKH MaTeMaTU4YeCKOIro

2
OXKUJIAHUA Mg M AUCIEpCUH Sg pana {X;}; = {c;}; [8].
Ilar 3. ITo 3TUM OIlEHKAM HaXOIUTCS COOTBETCT-
Bylolliee 3HaueHue mapamerpa kg =k(mg,s5), Korto-

poe JOMKHO UCTIONB30BaThC B k - o -Kputepu# [8].

[ar 4. B nporecce ckaHUPOBaHUSI BXOAHOTO U30-
OpakeHHs] Mackoi (uibTpa 3aJaHHON pPa3MEPHOCTH
OTMEYAIOTCS T€ €€ MOJIOKEHHS, Il KOTOPBIX BBHITIONHSI-
ercst k- o -kpurepwmii (1).

[ar 5. Koner.

[IpumeneHne 3TOro Meroia NMpUBEAET K OOHapy-
KEHUIO TAKUX OKPECTHOCTEH BXOJHOTO HM300paKeHUs,
KOTOpBIE COZIEPKAT MMITYIbCHBIN IIyM, a TakXke OKpe-
CTHOCTEH, KOTOPHIE XapaKTEPU3YIOTCSI CPEIHUM BBICO-
KAM ypOBHEM 3alllyMJIEHHS M OKPECTHOCTEH CO 3HAuH-
MBIM TIEPETaioM SPKOCTH, PACIIONOKEHHBIX Ha IPaHHIIE
n300pakeHus1 00beKTa ¢ (POHOM.

VYike B nanpHelleM HeoOXonuMmo OyAeT WACHTH-
(UIUpPOBATh, M CIIaKUBATh UMITYJbCHBIH IIYM B pam-
KaxX TaKUX OKPECTHOCTEH.

Ha tperhem mare Metoa 0OHapyKCHHS TOTCHITU-
aJBHO 3allyMIICHHOW OKPECTHOCTH BXOJHOTO H300pa-
KEeHUs 3HayeHue kodd¢uimeHra k HaxoauTcs OTHO-
KpaTHO JUIsi BCEX OKPECTHOCTEH CHHMKa IO MpPaBUITY
k =k(mg,ss) . 3HaueHue 3Toro koapduIrueHTa MOKET
HaXOJIMThCS MHIMBHUAYAIBHO JUIsi OKPECTHOCTH 110 TIpa-
Buny k =k(m,c). B tako#i curyarmu mar 3 meroza

OyleT peann3OBHIBATHCS HA MTEPAIMAX CKAaHHPOBAHHMS
BXOJ/IHOT'O N300pakeHHs MPEIBAPUTENHEHO TPUMEHEHHIO
kpurepus (1) B pamkax mara 4.

[ocTpoeHne mpaBmna HaxOXIACHUS KO3 PHUIIUECH-
Ta k mpou3BOAMTCA HA dTare o0ydeHHsA. ITO MPABUIIO
CTPOUTCS TaK, YTOOBI JAaBaTh HaWIydlllee pelleHue 3a-
nade (UIBTPalMK MMITYJIbCHOTO IIyMa IO 3aJaHHBIM
KPHUTEPUSIM KauecTBa (DHIbTPALIUH.

3. UpeHTUdMKaLma n ncknroveHve
MMNYNbCHOIO LWyMa U3 OKPEeCTHOCTHU
aencteus punbTpa

Jnst wpeHTUUKAIMKM ¥ UCKITIOYEHHUsST UMITYJIBCHOTO
IIyMa U3 pacCMaTpHBAEMOM OKPECTHOCTH EHCTBUSA (hHIIBT-
pa B KauecTBE OCHOBHOTO Oy[IeM MCIIONb30BaTh YHU(UIH-
POBaHHBI METOA WCKIIOYEHHUs] HMITYJICHOTO IIIyMa,
MIPe/UIOKEHHBIN B [9], MOCKOIBKY ATOT METOA TO3BOJSET
a/IeKBaTHO U 3(QEKTUBHO OOHAPYKUBATh U YIAISATH OfH-
HOYHBIE ¥ TPYMITOBBIE UMITYJILCHBIE ITYMbI U3 pacCMaTpH-
BAaEMOM OKPECTHOCTU B PAa3JIMYHBIX YCIOBMSX 3allymie-
HUSI BXOAHOTO M300paskeHns. OO03HaYMM 3TOT METOJ, UL
LeNel moceayroLero uenons3oanus Meroz 2.

4. ApanTMBHOe crnaxmBaHue
MMNYNbCHOIO WyMa
B OAHOPOAHON OKPECTHOCTU

s obecrieueHnst aieKBaTHOCTH (QUIBTPALIUU M-
MyJIBCHOTO ITyMa BO BHYTPEHHOCTH U HA TPaHHIE U30-

OpakeHUs] 00BEKTa IMpeyIaraeTcsi CIeAyoumid yHUPH-
LIMPOBAHHBIN METOI.

Meton 3. YHuGHUIMPOBAHHBIA METOI CIJa)KHBa-
HUSI UMITYJILCHOTO IITyMa B OTHOPOJHOM OKPECTHOCTH.

Jlonyctum, 4To B pe3ysibTaTe NPUMEHEHHS METO-
noB 1 u 2 oOHapyxeHO MHO)KecTBO G THKceneil BXoJ-
HOTO M300pa)KeHusi, KOTOpOE IPU3HAHO HETHITUYHO
9KCTPEMAIEHBIM UMITYJbCHBIM IIYMOM, H €TI0 SIPKOCTH
TpeOyeTCs CrIIaIuTh.

[peanonoxum, yto mis MHOkecTBa G ompee-

JICHa €ro BHCUIHAA 2 -OKpECTHOCTb H , COCTaBJICHHAasA

0e3 nukceneidt MmHOXKecTBa G [9].

Hlar 1. OuennM aucnepcuro psaa sipKocTeil Muk-
ceneit MHO)kecTBa H.

Ecnmun He Bwmonnsiercst kpurepuwit (1), 3Hauwr,
MHOXecTBO H sBiseTcs OZHOPOIHBIM MHOMKECTBOM,
COCTOSIIIMM M3 THKCENed BHYTPEHHOCTH HM300pakKEeHHS
00beKTa, Iepexo K mary 3.

B nporuBHOM ciydae HEOAHOPOIHOE MHOXECTBO
H HeoOX0oauMO MPUBECTH K OJJHOPOJHOMY MHOXECTBY,
nepexon K mary 2.

[ar 2. TIpuMeHUM K SIPKOCTSIM IHKCEIeH MHOXe-
ctBa H 3amaHHBIN METOA MCKIIOUEHUS IKCTPEMaIbHBIX
HaOIOICHUH, HCIOJIIB30BaHUE KOTOPOTO JIOCTABIISET
HawIydliee pelleHne 3aaade QUIbTpalyuyd UMITYIIECHO-
ro IIyMa IO 3aJaHHOMY KPUTEPHIO; IO YMOTYAHUIO JUIS
9TOM 1eH OyneM npuMeHsTh k - o -meron [8].

[lo pesynapTaTaM UCKIIOYEHHUS HKCTPEMAaNIbHBIX
HaONIOEHUH yaanuM U3 MHOXecTBa H mukcenu c He-
TUIHYHO YKCTPEMAIbHBIMU 3HAYEHUSAMHU SPKOCTAMU.

Hlar 3. Jlng crnaxuBaHus SIPKOCTEH MNHKcelen
UMITyJIbCHOTO ImyMa G HCHONB3YETCsl TaKoW (UIBTP,
IIPUMEHEHHEe KOTOPOro JOCTaBISAET HaWIydllee pelle-
HHe 3a7aue QUIbTPaly UMITYJIbCHOTO IIIyMa IO 3aJaH-
HOMY KPHUTEpHUIO C YYETOM 3aJaHHBIX TpeOOBaHH MO
TPYAOEMKOCTH.

[To ymonuaHuio OyjaeM CriaKHBaTh SIPKOCTU TTHK-
ceneit MHOXecTBa G 1O OAHOW C HCIOJIH30BAHUEM
cpenneapudmerndyeckoro ¢uabrpa [10] u  Macku
¢uIbTpa pasMEpHOCTBIO 3x3, yUUTHIBAS IIPU ITOM
JUIIb APKOCTH THKcened MHoxecTBa H, xoropoe Ha
9TOM 3Tale SBIAETCA OJHOPOAHBIM.

[Ipu oTHOCHTENHHO OOJBUIOM IO IUIOMIATU MHO-
xectBe G M MajoM yHcie NuKcened MHoecTBa H
MOJKET MONYYUThCS TaK, YTO IPU CIIAXKUBAHUU IHKCE-
neid MHOkectBa G Macka (QHIBTpa pa3MEPHOCTHIO
3x3 He Oymer colepkaTh MUKceNed u3 MHOkecTBa H .
B Takoii cuTyanuu yBenu4uM paguyc Mackd Ha €IUHU-
Iy ¥ IPUMEHUM 33aJaHHBIN (QUIBTP.

[ar 4. Koner.

B pesynbTaTe mMpUMEHEHHs 3TOrO METOA, MOJAB-
JISIFOIIIEe KOJNMYECTBO OJMHOYHBIX M TPYIIIOBBIX ITYMOB
BO BHYTPEHHOCTH H300pakeHHs oObeKkTa OynmeT cria-
KEHO ONTHMAIbHBIM 00pa3oM B CMBICTIE 3aJaHHOTO
KpUTEpHUsl KauecTBa (DUIBTPAIlMU, & HE3HAYUTEIbHOE
KOJIMYECTBO IIYMOB Ha TPAaHHIAX H300pakeHHil 00beK-
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TOB U Ha OOBEKTaX JIMHEHHOrO BUJIA OYIYT CrIIa)KEHHbI,
II0 KpaiiHell Mepe, aJeKBaTHO.

B cuity ykazaHHBIX CBOMCTB MeTox 3 Oynem Hc-
MONB30BaTh B KayeCTBE OCHOBHOI'O METOZA CIJIa)KHBa-
HUSI UMITYJILCHOTO IIIyMa H300paKeHHUH.

5. OcHoBHas cneuuncukaumsn
0606LWeHHOoro yHutuumMpoBaHHOro
MeToAda puUNbTpPaLUU UMMNYIILCHOIO

LwymMa nsoopaxeHun

O0001eH Bl YHUPHUIIMPOBAHHBIH METON (HIBT-
palii UMIYJIBCHOTO IIyMa W300pa)KeHHH, MPEICTaB-
JICHHBIA Ha puC. 1, B CBOCH OCHOBHOH crienu(uKaiuu
MIPEJCTABIIACTCA B CIICAYIOMEM Buje (puc. 2).

Hexodueie danHbie

}

OO0HapY:KeHHe TOTeHIHATLHO 3alTyMIeHHBIX

OKpecTHOCTeH H300pakeHHs (MeTo 1)

|

HueHTHOHKAIHA H HCKTIOYeHHe HMITY/IECHOI O IIYMa H3

OKPeCTHOCTH AeHcTRHA PHIBTpa (MeTo . 2)

l

ANanTHEHOE CITIAKHMEaHHE HMITYJIbCHOI'O IITYMA B

OJHOPOJHOH OKpecTHOCTH (MeTox 3)

|

Omprnb mp osaHHoe UIOBPANCEHUE

Puc. 2. OcHoBHas crierudukams 0000IEeHHOTO
YHUQHUITUPOBAHHOTO METOa (PUIIBTpaAIU
HUMITYJIBCHOTO IIIyMa U300paKeHui

Meron 1 BbIOpaH ajst OOHApYKEHUsI TIOTEHIUAb-
HO 3aIlyMJICHHBIX OKPECTHOCTEH M300paXKeHHs H3-3a
CBOEH BEICOKOH BBIYUCIHUTENBHOH 3P PEKTUBHOCTH.

Merop 2 BbIOpaH Ul WASHTU(PHUKALMHA U HUCKIIIO-
YEeHUS HMITYJbCHOTO IIyMa MOTOMY, YTO 3TOT METOJA
SIBIISIETCS  YHU(PUIIMPOBAHHBIM METOAOM (MIBTPALUH
OJMTHOYHBIX M TPYNITOBBIX UMITYJIbCHBIX IITYMOB.

Merton 3 BBIOpaH IS CrIIa)KMBaHHUS UMITYITbCHOTO
IymMa MOTOMY, YTO 3TOT METOJ IMO3BOJSET aJAeKBATHO
CIJIa)XMBAaTh OJMHOYHBIE M TPYIIOBbIE HMITYJILCHBIE
LIYMbl BO BHYTPEHHOCTH W Ha TpaHHUIE HW300pakKeHHs
00bEKTa B Pa3IMYHBIX YCJIOBHUSX 3aIIyMIICHHS 332 CYET
MIPUMEHEHUs] CIEHUAJbHOTO METOJa, II03BOJISIONIEr0
WICHTU(QHUIMPOBATH U MPUBECTU HEOJHOPOAHYIO OKPECT-
HOCTB JIHCTBUS QUITBTPA K OJJHOPOIHON OKPECTHOCTH.

6. O6wan oueHKa TPyA0EeMKOCTH
npeanoXxeHHoro metoaa punbTpaLmm
MMNYNbCHOrO LWyMa

Tpyr1oeMKOCTh HCIOIB30BAHUSA METOAOB HCKIIIO-

YCHUS W CIJIQ)KMBAHUSA UMITYJIBCHOTO IIymMa (METOIbI 2
1 3), KOTOpbIEe IPUMEHSIOTCS B OCHOBHOH crenuguka-

UK 0000IIEHHOr0 MeToaa (UIBTPALUH UMITYJIBCHOTO
nrymMa Hu300pakeHHi, OIEHUBAETCS IO TOPSAKY BEIH-

YUHBl 3HAYECHUEM T(n):k-n2 onepauuii CpaBHEHUS

JUTSL OZTHOT'O TIOJIOXKEHUSI MacKH (pribTpa.

OpHaKo, YUYUTHIBAs, YTO:

1) mapaMeTp n, Kak MpaBWJIO, paBeH 9,

2) B OONBIIMHCTBE MPAKTUUECKH 3HAYUMBIX CITY-
YaeB cyMMapHasl oAb UMIYJIbCHOTO IIyMa Ha H30-
OpakeHuH He npeBbiiaer 1%,

OCHOBHOH BKJIaJ B OOINYIO TPYAOSMKOCTh (DHIIBTPAIHH
OyIeTr BHOCUTH TPYIOEMKOCTb OOHAPY)KEHHUS! HMOTEHIIH-
aJIbHO 3alTyMJIEHHBIX OKPECTHOCTEH M300pa)KeHUs, KO-
Topas oleHuBaercst BenuunHoil T(n) =2-n onepauuii

CpaBHEHHsI Ha OJIHO TIOJIOKEHUE MAcKH (DUIBTPA.

B pesynbraTe o0IIas Tpya0eMKOCTh (BDHIBTPAITUH
HUMITYJTECHOTO [IyMa Uil OJHOTO IOJOMKCHHUSI MAacKH
¢ubTpa Oyner oleHUBaThCs BemuuuHon T(n), rae

2:n<T(n)<3-n onepanuii cpaBueHus. (2)

OILIEHKH TpPYIOEMKOCTH OOJBIIMHCTBA CYIIECT-
BYIOLIMX METO/IOB (DMIIbTpaAIMU BapbUPYIOTCS B JWaria-
30HE OT BennuuHbl T(n) =n — I JUHEWHBIX U B3Be-

LIEHHBIX (UIBTPOB, 10 BETHYHHEI T(n):n2 — s

MeauaHHoro ¢Guiabtpa. COOTBETCTBYIONIME YTUM OLEH-
KaM (pyHKIHOHAJBHBIE 3aBUCUMOCTH TPYI0EMKOCTH JIJIsI
Hauboliee HCIOIb3YEMbIX Pa3MEPOB MAacKd (QUIbTpa
(3x3, 5x5) npeacraBjieHsl Ha puc. 3.

AHanu3upys TONyYEHHBIE OLEHKH TPYAOEMKOCTH
U KauecTBO (MILTPALUM HUMITYJILCHOTO IIyMa B KOM-
IUIEKCE MOKHO CIENATh BBIBOA O TOM, YTO MPEIIOKEH-
HBI METOJI TIO3BOJISET aIeKBATHO UACHTH()UIIUPOBATD
CIVIa)KUBATh OJMHOYHLIE U TPYIIOBBIE HMMITY/IbCHEIE
IIYMBI KaK BO BHYTPEHHOCTH, TaK M Ha TPaHHIE H30-
OpaxkeHust 00ObEKTa B PAa3NIUYHBLIX YCIOBHUAX 3alllyMIle-
HUS TIPU [IPUEMJIEMOM TPYIOEMKOCTH, — BCETO B TPH
pasa Gonplell MUHMMAILHON OLEHKH TPYIOEMKOCTH
CYIIECTBYIONIUX METOMOB (DUILTPALIHH.

BbiBOoAbI

Ha ocHOBe HMCIOIB30BaHUS PE3YIbTATOB padoT [8,
9, 10] B craThe mpeIOXKeH O0OOONICHHBIH YHHDHUITUPO-
BaHHBIN MeToN (pHUIBTpAUKM MMITYJIbCHOTO IIyMa H30-
OpaxkeHHi, KOTOPBIH, 3a CUET BHIOOpA PA3IHUHBIX CIie-
mupuKaimii 6e3 M3MEHEHHS CTPYKTYPhI MOXET Ha-
CTpauBaThcs Ha HauOoiee 3(P(HEKTUBHYIO (PHIBTPAIHIO
HUMITYJIECHOTO IIIyMa B 3aBHCHMOCTH OT OCOOEHHOCTEit
00pabaThIBaEMBIX W300paXKCHUH U TPEOOBaHHUHU 110 TPY-
JIOEMKOCTH ¥ YCTOHUHUBOCTH K MX 00pabOTKe.

Jus adpdexTrBHON peanuzanuy STaroB 0000MIIeH-
HOTO MeToa (PUIBTPALUK B CTATHE MPEUTOKEHBI METO-
JIbl OOHAPY)KEHHUS OTEHIIUATIBHO 3alIyMIICHHBIX 0obJac-
Teil m3o0paxkeHus: (Merox 1), maeHTHHUKALUK U HC-
KJTFOYCHHS MMITYIBCHBIX IMYyMOB (METOA 2), a TaKke
CTJIa)KMBAaHUSI UMITYJIBCHOTO IIyma (Metox 3).
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OopoodKa inopmauii 6 CKIAOHUX MEXHIYHUX CUCEeMAaX

B coBokynHOCTH 3TH yacT- 630
HbIE METOJIbl ONPENENSIOT OC- o
HOBHYIO crienudukanuo 0000- 515
HICHHOTO  YHU(DHIIUPOBAHHOTO ;gf
MeToZa (DMIBTPALMM MMIYNbC- - S0
HOrO IIyMa, IMO3BOJISIONLYIO E jga
aJIeKBATHO CIJIAXHUBATh OAMHOY- T 425
HBIC W TPYIIIOBBIC MMITYJIbCHBIC g. ggf
WyMBl BO BHYTPCHHOCTH M Ha O 130
IpaHuIle U300pakeHuss O00bEeKTa E gga
B Pa3sIMYHBIX YCJIOBUAX 3allyM- &' 775
JeHWs 3a CYeT peaU3alliu E Sg?
aJanTHBHOTO METOJA TOCTPOe- S 20
HHMS OJHOPOJHOM OKPECTHOCTH P }ga
nevictBusg  GuiabTpa. Ilomyden- 135
HBIC OIICHKH TPYIOEMKOCTH JI0- 122
Ka3plBAIOT  BBIYKMCIUTEIIBHYIO o
3 PEKTUBHOCTh MPEITOKEHHO- 25 —e-
ro Meroma (QUIBTpPAIH HM- 0

IMyJbCHOT'O ITyMa.
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YHI®IKOBAHUA METOL ®INMbTPALII IMAYJIbCHOIO WYMY 30BPAXEHb
K.C. Cmensxos, 1.B. Pyban, O.B. Boponaxko, B.O. ITasmniit

Y ecmammi npononyemucs ynighixosanuii memoo ginempayii 00uno4Ho20 i 2pyno6oeo IMRYIbCHO20 ULyMy 300padicetb, 3aCHO8A-
HULL HA GUKOPUCMAHHE CIAMUCIUYHUX | OEMePMIHOBAHUX KPUMEDII8 SUKTIOUEHHS eKCMPEMANbHUX CHOCMEPEeNCeHb, 3ACMOCYEaHHs
SK020 003BONAE AOEKBAMHO 321A0NCYBAMU IMNYILCHULL UIYM, K OIsL GHYMPIUHOCE, MAK | OIS 2panuyb 300padicenb 00'€Kmis.

Knrouosi cnosa: 306pasicenns, excmpemanvhe cnocmepesicenis, IMIYIbCHUL wiym, inbmp, mMacka, oKii.

A UNIFIED METHOD FOR FILTERING AN IMAGE PULSE NOISE
K.S. Smelyakov, L.V. Ruban, O.V. Vodolazhko, V.A. Pavliy

A unified method is proposed for filtering an image pulse noise of solitary and group nature, which is based on use of sta-
tistical and deterministic criteria for exclusion of outliers. Making use of this method allows us to smooth a pulse noise ade-

quately, both in the internal part of an object, and at the edge.

Keywords: image, outlier, pulse noise filter, mask, vicinity.
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