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C. H. dununnoe - cTyaeHT kadepbl a3pOKOCMUYECKUX NPUBOPOB W N3MEPUTENBHO-BLIYUCIUTENbHBIX
KOMMNeKcoB
f0. I1. UeaHoe (kaHL. TEXH. HaYK, AOL|.) — HAyYHbIA PYKOBOAUTESb

CPABHWUTENbHbIA AHATIU3 5
«CMEKTPANIbHO-CUHI'YNAPHOIO» CMNIOCOBA AQANTUBHOU ®UNbTPALIMN CUTHAIIOB
HA OCHOBE NOCTPOEHUA NEPUOAOrPAMM LLYCTEPA C ANTTOPUTMOM KAITMAHA

MeToAbl ONTUMANbHOIO OLEHUBAHWUS NapamMeTpoB Mo MePe MOCTYNIEHUS U3MEPUTENBHON MHGOpMaLIUK
LUIMPOKO MPUMEHSIIOT B pasnuyHbIX 0BiacTax TexHuku. OnTUManbHble anropuTMbl OLEHUBAHUS SBASIOTCS pe-
3yNbTaTOM peLLeHNs COOTBETCTBYHOLMX MOAEMNbHBIX 3a4ay Npu HanM4umu NoSTHON anpUOPHOMN CTaTUCTUYECKOM
ONpesenéHHOCT OTHOCUTENBHO MOZENEN CUTHANOoB, NOMEX W NOrpeLlHocTen. Ha npakTuke xe, kak npasmno,
BCTPEYaloTCs Takue CUTyaLuu, B KOTOPbIX anpuopHas cTaTuctuyeckas uHgopmaums nubo nssectHa npubnu-
KEHHO, NGO NOMHOCTBIO OTCYTCTBYET. B 9TOM Cnyyae yCrnoBus MOAEnbHbIX 3a4ay OKasblBalOTCSA HapyLLeH-
HbIMW, NOSTYYEHHbIE ANTOPUTMbI OLEHWBAHUS CTAHOBSATCA HEONTUMANbHLIMK, @ (POPMUPYEMbIE UMW OLIEHKN
MOryT CTaTb HECOCTOSATENbHBIMM W, BONee TOro, okasaTbCst pacxoasimmumcs. [1]

CreneHb anpuopHoit HeonpeaeneHHOCT MOXET BbITb Pa3fMYHON:

— MOMHas anpuopHas CTaTuCTMYeckas HeonpeaeNeHHOCTb: HEU3BECTHbI HI BUAbI, HX NapamMeTpbl 3a-
KOHOB pacrpeseneHns BeposTHOCTEN KOMMOHEHT OLEHMBAEMbIX W U3MEPSIEMbIX CryYalHbIX NPOLECCOB; 3a-
AaHbl NUWb AONYCTUMbIE KOHEYHbIE 0651acTh, B KOTOPbLIX M3MEHSIKTCSA COOTBETCTBYIOLLME KOMMOHEHTLI CI1y-
YalHbIX MPOLECCOB;

— YaCTW4YHas anpuopHasi CTaTUCTMYECKas HEOMPeAeneHHOCTb: 3aKOH pacnpefenieHnst KOMMOHEHT
OLEHMBAEMbIX M M3MEPSIEMbIX CRyvaiHbIX NPOLECCOB M3BECTEH C TOYHOCTBIO [0 HEKOTOPOM COBOKYMHOCTM
napameTpos.

[ns npeogonenns napameTpu4eckon HeonpeaeneHHOCT (OKTYaLMOHHbIX NOrpeLwHoCTen u3Mepe-
HWS1 0BbIYHO MPUMEHSIOT afanTuBHbIM 6anecoB noaxoa [3]. CylecTBylOLME HA AaHHBIN MOMEHT anropuUTMbl
afanTUBHOW chunbTpaLyW Npu anprUopHOW HEONPEAENeHHOCT SBNAKOTCS COXHBIMWA, UMEKT Psif CEPbe3HbIX
OrpaHnyeHuit Ha 0bnacTb NPUMEHEHUS U 0BBIYHO UCMOMB3YIOTCA B YCOBUSX HENapaMeTPUYECKOH anpyopHOK
OnpeseneHHoCT MHopMaLnn 0 curHane unu nomexax usmepeus [1]. OgHUM 13 MeTOAO0B, NO3BONSLLMX
NpeoaoneTb 3Ha4YNTENbHYK HEONPEAENEHHOCTb anpUOPHON CTAaTUCTUHECKON MHAPOPMALIMK KaK CUrHana Tak u
NOMEeXU, 3HAYUTENBHO YNPOCTUTL anropuTMbl 06paboTkM curHanoB 1 obecneunts TpeboBaHMe KO BPEMEHM
ajanTauuu, SBRSeTCA npegnaraeMbll anroputM  afanTUBHOM  CMEKTPasbHO-MapKOBCKOW MHBAPWUAHTHOM
unbTpaLmMm curHanos.

B paHHOM paboTe uccnepyetca metoq punbtpauun curHanoB CCA (cnekTpanbHO-CUHIYNSPHbIA aHa-
N13) B YCIOBUSAIX HENapaMeTPUYECKO anpyuopHO HeonpeaeNeHHOCTH Ha OCHOBE CPABHEHUS C ONTUManbHbIM
cdunbtpom Kanmara. CCA 6bin paspabotaH ogHOBpeMEHHO 1 He3aBucumMo B CLUA n Poccum n nenonb3osan-
CcA Ans pacrno3HaBaHus 0bpa3oB M 06paboTkM AETEPMUHUPOBAHHBIX CUrHanoB. Kak anroputm cunbTpaumm
ANs CTOXaCcTMYeCcKoro npouecca OH 1crnonb3yeTcs B aToi pabote Bnepsble. MMpegnonaraeTtcs, YTo MOLeNb
N3MEPEHNS NIMHENHAS C aAANTBHOMN NOMPELUHOCTBIO, HEKOPPEMPOBAHHOM C NOSIE3HBIM CUTHAMIOM.

BxogHbIM CUrHANOM yCTPONCTBa (PUNbTPaLMK SBNSIETCS peanusauns pesynbtata U3MepeHns, nony-
YeHHas OT AgaTumka uHdopmaumu. MepBbii 3Tan 06paboTkM curHana BKMKYaeT B cebs aHanu3 nonyvyeHHoM
peanu3aumn. [ns aHanusa BPeMEHHOro psaa BblbupaeTcs Lenblid napameTp L; Ha3oBem ero AnuHa okHa.
MapameTp L MoxeT BbibrpaTbCca 4OCTAaTOMHO MPOM3BONBHO. 3aTEM Ha OCHOBE psiaa CTPOMUTCS TpaekTopHas
MaTtpuua, cTonbuamu KOTOpOit SIBNSKOTCS CKONb3ALME OTPesku psiga AnvHbl L: ¢ nepeoit Touku no L-o, co
BTOpoM no (L + 1)-to 1 T. 4. Cneayrowmin Wwar — 370 CUHIYNSIPHOE Pa3NOXEHUEe TPAaeKTOPHON MaTpuLbl B CyMMY
aneMeHTapHbIX MaTpuy. Kaxaas anemeHTapHas Matpuua 3agaetcs Habopom n3 CobCTBEHHOrO Yncna v AByx
CUHIYNSIPHBIX BEKTOPOB - COBCTBEHHOMO W (DAKTOPHOTO.

MMpeanonoxum, YTO UCXOLHbLIN BPEMEHHO PSA SBSIETCH CYMMOW HECKOMNbKUX PSAOoB. TeopeTnyeckue
pe3ynbTaTbl NO3BONSOT MPW HEKOTOPbIX YCIIOBUAX ONPeaenuTb N0 BUAY COBCTBEHHBIX YMCen, COBCTBEHHBIX 1
(baKTOPHBIX BEKTOPOB, YTO 3TO 3a CriaraeMble W Kakoi Habop anemMeHTapHbIX MaTpuL, COOTBETCTBYET KaXaoMy



13 HUX. CyMMUPYs SneMeHTapHble MaTpuLbl BHYTPK Kaxgoro Habopa, 1 3aTeM, nepexoas OT pesynbTupyo-
WMUX MaTpuL K psdy, Mbl NOfydaeM pasnoXeHwe psfga Ha afduTUBHblE charaemble, HanpuMep, Ha CymMmy
TpeHaa, NepUOANKA U LLyMa UMK Ha CyMMY HU3KOYACTOTHOW M BbICOKOYACTOTHOM COCTaBnsioWwumx. B kavecTse
Kputepus achheKTUBHOCTY chunbTpaLymm Bbina BoibpaHa aucnepcus oWmMOKM OLIEHKM NONE3HOM0 CUrHana.

Taknm obpa3om, Lenblo MeToaa SBMSETCH PasfoXeHWe BPEMEHHOTO psaa Ha MHTepnpeTupyemble
afnuTUBHbIE cocTasnstowme. Mpn aToM MeToa He TpebyeT CTaLMoHapHOCTY psfa, 3HaHWUS MOLENM TpeHaa, a
TaKKe CBEAEHU O HaNNYMKN B psiae NePUOANYECKIX COCTABASIOWMX U X nepuogax. MNpu Takux cnabbix npea-
nonoxeHusx metog CCA MOXeT pellaTb pasrnuyHble 3aayu, Takue Kak, HanpumMep, BblaeneHne Tpexaa, 06-
HapyXeHue Nepuoauk, CrnaxnsaHue psga, NOCTPOEHKE MOMHOTO Pa3noXeHUs psaa B CyMMy TpeHaa, nepuo-
AWK U Wyma. [2]

MeTog rpynnupoBKK KOMMOHEHT OCHOBAH Ha aHanuse COOCTBEHHbIX BEKTOPOB M COOCTBEHHbIX Yucen
MONyYeHHbIX Ha 3Tane pasnoxeHus. Hanbonblwnin nHTepec NpeacTaBnsieT MeTOL MCMONb3YHOLLMIA NeprUoao-
rpammy LLlyctepa, noCTpoeHHyH0 Mo COBCTBEHHbLIM BEKTOPaM.

TaKoM LUMPOKWA CNEKTP BO3MOXHOCTEN MPW LOCTATOMHO CrnabbiX NPEeAnonoXeHUsX 3akmioyaeTcs B
naeornoru MeToga, He TpebyHoLLEro NOMHOMO 3HaHUS MOAENU u3MepeHuns. [ing NnpoBepku rnoTesbl O Hanw-
YW NOMEXM U3MEPEHUS U (UnbTpaumK curHana Booblie TpebyeTcs NOCTPOEHWe MOAENM, KOTOpPOe MOXET
ObiTb NpoBeaeHo ¢ nomolysto Metoga CCA. OTMETUM TaKkke, YTO paccMaTpuBaeMbIil HenapaMeTpUyeCcKui
MeToZ NO3BOMNSET NONYYUTb PesyNbTaThl YacTo NULLb HE3HAYUTESBHO YCTYNatLLMe NO TOYHOCTW NapameTpu-
4eckuM MeTodam unbTpaumu. [2]

Mo pesynbTatam MOLENMPOBaHUS CTano M3BECTHO, YTO No Aucnepcum owmnbku oueHku CCA B guana-
30He oTHoweHns CKO curHan/wym ot 0.5 go 10 CCA gaet nyudiume pesynbTaThl, YeM METOA, OCHOBaHHbIN Ha
unbTpe Kanmaxa, Ho No cpeaHekBagpaTuyeckoMy OTKIoHeHWo KanmaH Ha 1-2% nydwe Mycenuubl. Takke
BbINO BbISICHEHO, YTO Ha Ka4yeCTBO pesynbTarta 6onblle BCero BNUSET LWwar rpynnupoBku. bbinu nccnenosaHs
[Ba MeTofa rpynnupoBKu: Mo COBCTBEHHBIM YMCram U MO NOCTPOEHMO nepuogorpaMmmbl LLyctepa no cob-
CTBEHHbIM BekTopaM. MeTon OCHOBaHHbI Ha nepuogorpamme LycTepa Heckonbko Bonee 3aTpaTeH no Bbl-
yncnuTENbHBIM pecypcam, HO NO3BONSET PUNbLTPOBaTh Bonee CNoXHbIE MO CTPYKTYpe curHanbl. Takum obpa-
30M, BbINO COXpaHEHO rMaBHOE JOCTOMHCTBO anroputMa — BOMOXHOCTb paboTbl B YCMOBUAX NOSTHON anpu-
OPHOW HeonpeaeneHHOCTU. Takxe BO BpeMSt MOAENNPOBaHNS Bbiio 06HapYXeHo, Y4To napameTp ANWHbLI OKHA
nyywe Bcero bpatb paBHbIM 1/4 — 1/3 oT AnuHblI 0BpabaTbiBaeMoi nocneaoBaTeNbHOCTU. Takke bbinn npo-
BEAEHb! NCCNEeoBaHNS C KOPPENUPOBAHHOM MOMEXOM, Npu 3TOM He BblNo HeOHXOAUMOCTH B U3MEHEHUM Ca-
MOro anropuTma.
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