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OTTIETCR 0T Boero KAGOpa THGILLK; ONATS — STO BOPKA T,
RSLIBUOIRA Ha COBLTIE B TPOFpRMAGAO-QNTRpATI KOMTIORERT,
oTopti MO 115t KOCBEHHO MPUEO BT K (NITCORSD IO TP

B menow, aRoMaTIm - BAANAN KORNCMIIR BRQTI2 AN
OB beKT Z2RDHAIX CTUTTaCTCA BAIpOCON, €CT OR MMECT JHATIIET:HOS
B e Ly e pu———
KomKpeTHOf 06 2c. OBAITSID ST O3HATEET, TI0 STOT OGEKT TAHHLIX
e moxomo w2 ApyTHe HAGMOREHI B HaGoe TANHLE. AmoNaTsERR
aesTI duKaLs B RETCS CYSBeRTIBROR, HoSTOMY GAITa paspaoTara
>moro cucte obmapymemus anosamii (ADS). Hexotopse ADS
(Anomaly Detection Systems) cncress: ouems cremudurams: 210
KETON0 ZOMEIEA  He MOTYT GAITS MpITMEREHS! K Py I ORI 1322
RexOTopSIX orpasIemI (cxen BBOTa / BEIBOTa, FOCTYTIHAX pecypon
a). Jlpyme ADS crCTeMM oveS ORI B MOTYT MpmMERTICT
e —
ocmopammue ma mexyccTsemmon mETenTexTe (AI), AocTatoTHO
B ————

'ADS cobupaet Gomummoe xomraecT0 T HIeRTIGMIpYeT
‘HEHOPAATIRK TOSKI A OCEOSE eIV SEaIE (SKCTepTEK
cmcTens:) mm smasti, moy = (zarors ax per
B - S p———
2 zemaocTs ADS, OBHZpYACHEAE 2HOMATI MOTYT RITs Hepe TaHE
SNCHEpry 7% 2T WM NepeTAMM B APYTYIO CHCTEMY. KOTopax
aBToMaTIeCKn BMmO AT Zefic TBA o CHIGASHI0 Bo3 e HC TR

B 3asmCEMOCTH OT THIOB BXOTENX CHIEATOS aHOMATHE
S L e e———
BIOTCA rPaduIG, To AHONATAML MOTYT GAIT Y2l Wt PeGpR.
Ecmn sxozme mauue npummIor JOPAY NOCT I0BATETLHOCTER,
KaK b CTyac HeKOTOPAD CeTCBAIX AYPHATOR, 2HOMATIHEH MOACT GHIE
e e e

AOMATIN TaIKE MOTYT GAITE KTACCHUINPOBIEL C yEETONM
KOMTERCTyaTbHA 2HOMATIT

ABOMATLRAE TOTUI ~5TO OTHe TeHAE BHIGOPH TARKLLY, IEIOITE
asoMATssoe uasernte. HANIDiep, cepaep, neperpyACHiai 5 Teserie
KOPOTKOTO TPOME/KYTA BPEMERI, MOAET MMETh ZHOMATSHO GoTetmoe:
cpemee spesxoTIIINa. Ha pic. | RUTOCTpHpORaSO MpIDMEp aHOMATI
5 TByxasepHOM HaGope max [2]

Prcysox 1 ITpocofi mpinsep amosamsi
5 ZBysepsoM Haope TaHX

Bropoi 1im amosa i — xoTeKTHERIE 2moMa T, 10 H2S0pH
‘EuGopox TasEAR, KoTOpSE TETTOTC aHOMA LA Hen0. OTEaKD
oTremsme obpamms MoryT u He ST amMETEIRGL DroT YR
(pc. 2) somet mses MecTO 5 ToCTe OB Te TS TamEAEX, 2 ToTmRS
20 5pe: P — ‘macTpoemmoro som=,
‘mseromero TocTommyso noTepso Tpadsma [2]

Pricysox 2 ~ Kpacksn: SLi7e 1o KoK THERAR HOMATHE

Tperi um, KoRTeRCTya RS BHOMATEX  HpeFCTAB T CoBo
BaBopKy TAMLX, 2HONATEHA B OTPETE N KORTEKCTe. OTKO
» mpoTHERON Caysae 310 CuNTAeTCX HOPMATLRLDL D10 C1ywa
e prO DISECII FRELCK, KOT A K MORET LTS HOPATHAD1 8 a0
7o rowme nepuoza n anova 0« pyTof Harpsnsep (pic. 3), mzesme
P P NIP——_————————
0BTy AURILA i FHOMATARLDE B TPOTHEROM CTYTaE
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Time

Prcysox 3~ KomtexcTya s asovamus, €

Obmapyerme amoyami 5 Geton MpeACTaBTAET 3HOTO MPOSTEN
[1-2] Bo-mepestx, momTTe HoOpS @S Tamsmx o%ers e darao 1
KomKpe o o5macTH. VsmiBepeaTs o Tpome TP 1 Moz TIpoBaIIY
mopMammx ammux me cymectsyer. llomsmme HopMamocT
Bce eme cySsexTiERO m TpyaHo mozTReTCH mposepre. Hexons m
TR EISE O € BT 13 7031 MO7R G0 BSSTITTS T OmRae
"MPOGTIEMEE B HOC T IOB2HI METOR0B OGHADYASHR ZHONATA

- Bo-nepasrx, xmaces mammcx (RopaTRENE 1 WoMATSLE) B
merTon e CATRRCHPOBARSL A HOCKOTSKY CT2 HC THSECRI MECTPYMERTSL
H MPUMCEINAEL X HEMHOTOTICICHHAD BHOPKIM, MOTeTIPOBIE
e —

- Bo-STOpAIX, TPAMNIA MEATY HOPNATSHLNI X ZHOMATLREDAY
P01 e TR Kpobe Toro, TaMESe MOTYT COTE QTS HIyM, KOTopsti
B S S ———

- B-IpeThix, HORATHE HOPMATEROCTH SBOTOUHORNPYET Co
Spenenent. To, 710 176 TCA HOPSTLHED B0 SPeNCHIOM IPOMAYTRE,
MoeT CTaTs amoVATREDS b 5y Tyment. MoryT Tasose mosBATSCS HOBE
aHOMATIT, KOTOpAE Be COTEAATCA B MOTE.

T ——
TpOI0TAZIOT HCKATE Goee YHNBSPCATEHAS LT TPMERINEE B
60T UIHC TR CHOTeA METOZ0B OGHApYASHILS 2HONATI.

MeTozs: obRapymesmx aHoa L. B mocTeTee BpeNs S0
PaspaoTano GoTEmOE KOMMHECTRO ATTOPHTMOB OGRAPYACHIA
asoyami. MeTo708 OGHIpYAHILS HOMATIT MOARO PaIIETTS Ha
TP KATETOPII: MeTO 5t OCHOBARHAE Ha coce7CToe (Ranpimiep, RBDA
(6]} eTomat ocsoBarmsie a mompoc TpascTee (Ranpisiep, SOD [7]). 1
MeTOat OCHOBNIAe Ha ancayG e (sanpinep, HCS [8]). Ocrosasmause
2 COCE10TBE MeTO T OGHAPY ACHILA BHIGPOCOB B OCHOBHOM HCTIOTSYIOT
S OPMALIO 0 COce AT TAHTHOND 05 beKTa TASHALY, TIO0K! OIIPE 1 THTS,

‘HaxoTCA 1 OB Ta%eKO OT CBOMX Coce et 1T €X0 MIOTROCT: HIKA
1 mer. MeTost OGRapyRemLY, OCHOBINHAIE Ha TIOPOCTPARCTSE,
BLABTOT 2HOMATIN TyTeM YTOPATONEHIOTD MepeGopa PAITIGLY
nommonecTs npmmaxos. B ormrme oT oEMX airopuTIOE,
oCTOB2RTIe 2 2HCa T 27O IS 055 JRTIOT BAIK0 T HECKOTLIIEY
‘a7ropITMOB OGHapyReHLY I 523085 2€TEKTOPOS B &I BAITO3,
‘nemomays mTerpuposamLE Crparerm

Ofmapymesne o coce2c1sy. Ocomm e T 208 OGPy AemY
‘aons2mti 2 ocmoBe coce 2eH COCTOMT B Tou, TTOGK HaEHTR MTIpORaTS
‘amoaamno ¢ nossomsIo M opam o cocezcTae. Tzt Tasmoro osexT2
e oresxa amosa i onpe ze e T Kax cpe Tace paccTommme (KNN
9 wm = Paccromme 20 k 6momaiim coceeit. Jlpyran
CTpaterns coctouT B Tox, wTroGM ML HoRaTEL xoGdIERT
‘susbpocos (LOF-Local Anomaly Factor) [10]  xavecrse mosepems
creneun amosamm, mp xoTopof oneNxa moNamm i mmpem
omocTe 0 ero oxpecraoctei. Ha oczose LOF 1 LoOP zmx xamzoro
oBnexTa mpeayCHOTpeRa pepoRTHOCTS BEGpOCa B SIS OIEEKIL KOTOpR
R0 mETCpIpeTHpyeTCS B MoReT CpaBmMEITICS 0 0ZROMY T0OPY
amELx. 3aseeTi, Tr0 B¢ YIOMFEYTRS BRI MTOTS OSERpYACHIY
2 ocmope coce el He TEMCET 0T PaCHpeTeTEILS TAREL: 7 CIOCOSHE
o6uapysumars momposamEe ofsexTi. OmEaxo >ddexTmmmocTs
STIEX 3eTOZ0B B0 AHOTOM J2BNCHT OT Mep PaCCTOMENY, KOTOPIE
CTAHOBATCE HECTASTTLHEDG NI HECTARTAPTEADN B MEOTOMCPREIC
‘mpocrpancTsax. Frobu cupasuTECs ¢ SToi MpoGIENO, TpTERMEDL
PEEISHIEA ST PACCMOTPERTI RIApORIITEA Coce e, TOCKOTRY
A N - S ————"—
‘aceT TaeRIe T MpApO TS TR BaCORO paiepocT. OcmoRoe
pe o meRE COCTOMT B ToM, IO 752 05BEKT2, CKOPeS BCEI, CTaTt
651 6 R FTI Coce T M e T Gt MO0 coce e, ec 65t
B ——)

Crezrys 5o mace, RBDA (Rank-Based Detection Algorithm)
IpEmIDG@ET 32 KaATE OGBERT COCETANE OGBERTA KaK CTENeHE
Gmesocx ofexta. Jiza xxacaro ofsecra 5D nyers. Ny (<) Gyser
fr———

ZpeNi)rp®
I NE@I

£ 1,(5) - pasr cpem cocezelt p. Cormcso doparye (1), Moo
savemim., w10 ecu & orcraer ot cocezeit Ny (5), To mueer sucoxyio

4 ©)= It}
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CTemenn BepoTTHOCTH 1 GYA€T MMET: BEICOKYIO BePORTHOCTS TOTO, W0
ero GyayT cumams asoxa-meit. REDA me ywrrimaet mmdopamno
© paccTomam obsexToR o7 M cocexe, TT0 GuT0 GM mOTEIHO B
Rexotopsrx crymamx, a MRD (Modifed-Ranks with Distance) [4]
MpUMIDaCT B0 BHIMIME KX PANFH, TK T PRCCTONILN TpH ONERKE
amoMATSLI 62708 05BeKTOS.

Crenpa st im 6 musalimero cocea, Rassmaensi obpaTEmDt
ocen0M, TaKRC HCTIOT3YeTCA 13 TP ACTaRIERS MpHG TIMTE TeRsTx
oTRomeri ey obsexTasn. [l ToSoro 05%eKTa S, P HammacTeR
oBpaTHBDS CoceToN S, ec § ABATeTCH 0 U 3 SRR coceeit
P. 1 maoBopor, To ccts 5 € Ny (p) 1 p € Ny (s). Harrymrummo
TORATHAS M1es COCTOMT B ToM, X0 SCTIT Y OG5KTa MRS OGPaTHEIX
L U A —

(Obiuapymese Ha OCHOBE HOTIPOCTPASCTES. AOMATII T2CT0
“HOK2IIBAIOT HEOBKTHOE MOBSICHIE B OTHOM M RECKOTSKIX
oKL L RO Page RS o pocTpamc Tsa:. Hirmopassicpmse
T oxaTeMe amOMATeMe moBezemmE GyIYT savackmposamE
‘moTopaepsDI Mo, [T 05 56K Ta B MHOT S PN poCTpaC TEE
oMK O HEOAECTE0 COOTDSTCTRYOITX IPIHIK0S TaeT TeHHYI0
HEQOpMAIPD, TOF A KAK OCTATEHES e MMeioT OTHOMeIE K 52725 [S]
CymecTROBmIE HeCYIeC TS IAIX TPIIRaK0B MOST HpeITICTE0RaTE
oTzemmiocTH MozeTH 0BHapymemms amoMaT. OTHAKe MeTOTH
oBHapymeRuA aHOMATHH, KoTOpHe OCYATATHCE 10 CHX HOP.
TR T 2HOMA TS HATE OB TS I BCSTO HPOCTPaRCTS TRRGESTx
© nomsnn meper. Tasns 05PasoN, BHABICHIE 2HOMATIT 10
(OO T T TE IO Mo TpOCTPAC B pe AC TAB ST G0 I ICTEpeCHSD!
B —————
HCToTE3YIoT ToKaTsEyIo MHGopMANIIO, IPEACTABICRAYIO KAK
L S —

Obmapymenme ma ocose amcans. AHcaGiesoe obysemue
mupoxo waysaetes 3 MammHRON oSysemmn. Tax Kax 570 Gu0
SMITATETeHO TySme, TeM APYTHE CRAANHEIE C STIM TEXHIKIL
o e ————
'KaK M SH2€N, 5 O 113 METOZ08 OGHpy A€HILA BLIGPOCOB He MORET
OGHAPYASITS B AHOMATHI B HILSKO-PASMEPHOM [0 TIPOCTPANC TBe 1332
oo T 7atcx. TN OGPR3O, PASHAE MeTO IR 06 YSERIA T
JAKE HECKOTSKO TOAPOCTPAHCTA TPEGYIOTA OTHOBPENERIO, KOFTa
O TeRIBIA LA aHOMATITE IBIEKAIOTCR PASTHTHLDN METOTRN. B
B T T e ——————
AHCAMBILE CYMOGPOBIIE OUEHOK FHOMAT 1t BRIGOP YR 13 WX

nocae pamsuposasms. Jlx amamisa amoMaTN mpoKo WyTOTCR
‘Maxe THpoBare MpIEHAKOS I Mo 7BLGOpKa KoL

B [3] cratse npe:xaomarms riSwati eTo3 0GHapy mey asosa I,
‘KoTopat paseraer mponece ama7a amoNA T Ha 782 mRra, To eCTL
‘omcx o pocTpancTsa  momcx asoava-mnt Tloex s mompocTpascTse
‘manpasem w2 no-Tywerme SucoKORORTpaCTIL o TpocTpascTs (HICS
- igh contrast subspaces) ¢ HcToT30B2ses Texg0TOrII 0T60PR IPOS
Monte Carlo,  sarest onesar o6 sexros L OF codipasorea s nomysesmmse:
moTmpocTpaRCTEL

Cospesiexnzons 3atpe ¢ pasairTness Texsoz0rI 3 pamEIx oTpacTET
‘mpossmIemIoCTH, SiEmteca, YICG, Se30TRCHOCTI 7 T2, CBoeBpeNEHIOS
omapymemns amoMaTIN 3 paGoTe CHCTEM 7 KEOCpaTIK MIpacT
‘s2mryio por. B 370 CTaTLe PCCMOTDHA BENOTOPRE 3 PRITIEE
1072X0708, KOTOPRIe Mo ToBaTeT M 71X pememE ZOTPOCT
B N ——
SR ——————
S S S ——
‘amoua i 1 ormcass: TorKa TOMCK2 2HoMA TN 71X oNpE TS
aeeT0705. lonoHITe Tsm0 paccOTpeRS: MpoSTeNs! OBmRpyAEHE
‘amona, coseame ¢ ZaEED GoTsIoro pmiepR T CETEOro TR
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