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MIOCKOJIbKY Ka)K[Iasl JIOKaJIbHasl IPOrHOCTHYeCKask MO-
JIeTIb MOXKET OCHOBBIBATHCSI HA 3TOM HOCIIEJHEM CIIPO-
THO3WPOBAaHHOM BBIOOPOYHOM 3HAYEHHH IIPEIbIIyIIIe-
ro cerMeHTa. B pesynbrare, Konep He cTpajgaeT Ha-
KOIUICHHEM OIIMOKH, HECMOTpPS Ha TO, YTO CMelle-
HHE He NepenaeTcsi, HO BMECTO 3TOTO HCIONB3YeT-
sl IOCIIeJHEE CITPOTrHO3HPOBAHHOE 3HAYCHHE ITOCIIE/I-
Hell BEIOOpKH MpensIayero cerMenTa. OmuoKH mpo-
THO3UPOBAHUS MONYYAIOTCS UL allPOKCHMHPOBAH-
HBIX BBIOOPOK M IIEPENAIOTCS Ha JIEKOAEP COBMECTHO
¢ mapaMeTpamMy MPOTHOCTHYECKOH MOIENH U 3aTpa-
BOYHBIM 3HaYCHUEM I 00CCIICUeHHUs TOUHOH PEKOH-
CTPYKLMH CUTHAJIA JEKOJIEPOM.
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KOIOEP CUT'HAJIA, JEKOIEP n CIIOCOEHI, NCIOJNIBE3YIOIVE
[NPOTHOCTUUECKME MOIEJIN

HacrTosamee n300peTeHre OTHOCUTCH K KOoIepy curHaa,
comepXalleMy BXOH IJIA I[IpMeMa CUI'HajJla, COoIepXallel'o KaIpH, [IpUYeM
KaXOEM Kalp COOEepXMUT TIOCJHeOOoBaTeJIbHHe BHOOPKM, M BHXOO IJ4
IpeIOCTaRJIEHUS KOOMPOBAHHOTO  CUITHala, opuyeM KOIep CuI'HajJa
OOTOJIHUTEJILHO COIEPXUT CeIMeHTaTop, CoHmepXallM BXOL IJA I[IpUeMa
CuUTHajJa u BHIIIOJIHEHHEM c BOBMOXHOCTEIO CeTMeHTHUPOBAHUSA
IOCJIenOBaTEJIBHEIX  BHOOPOK  Kadpa Ha  CeTMEeHTH, comepxamye I
I0CJIenOBaTEJIBHEIX BHEHOOPOK, alllpOoKCHUMMAaTOp, CcoIepXallMy BXOL IJA
IpMeMa CeIMeHTOBR OT CceIMeHTaTopa UM 3aTPaBOUHHX 3HAUEHUM U BHXOI
0JI4 I[OpenocTaBJIeHUA  KOOMPOBAHHOTO  CHUITHala, coIepxamero, 0J1d
KaXIOoI'o CeIMeHTa, Habop NapaMeTpOB I[IPOTHOCTUYECKOM MOoOeyiM, Ha
BEIXOLI KOIepa, IIpuUUeM allpOKCHMMaTOpP  BHIIOJJHEH C  BO3MOXHOCTEIO
annpokcuMaluy [IepBOT'O CeTMeHTa, HauMHasg C IIepBOM 3aTpaBOUHOM
BEIOOPKM, MMeKIell I[IepBOoe 3aTpaBO4YHOe 3HadeHMe, U OlpeleJieHUd
IIepBOTO Hadopa apaMeTpoB IPOTHOCTUYECKOMN MO eJIn nyTeM
anmnpoKCcUMalMM N I[IOCJeNOBAaTeJIbHEIX BHOOPOK IIepBOTO CeIMeHTa C
VCIIOJIb 30BaHuEeM epBOM IPOTHOCTUUECKOMN MO eJIn u 3aTeM
AlpoKCHUMallMY BTOPOTO CeIMeHTa, CJeOyKIelo 3a IIepPBEM CeITMeHTOM,
HauMHasda co BTOPOMU 3aTPaBOYHOM BHOOPKMH, nMenmen BTOpPOE
3aTpaBOYHOe 3HauUeHMe, U OIlpeleJleHMs BTOpoI'o Habopa IIapaMeTpoB
IPOTHOCTHUUECKONW MOOeJM IIyTeM allpoKCHMMaluMM N IIOCJIeOOBaTeJIbHHX
BHIOOPOK BTOPOTO CeTMeHTa C MCIOJB30BaHMEM BTOPOM MNPOTHOCTUUECKOU

MOIEJIN .
TakoM KoIep CUITHajla wu3BecTeH wu3 "An application of the

piecewise autoregressive model in lossless audio coding” ot
Yinghua Yang n op., Norsig 2006,
http://citeseerx.ist.psu.edu/viewdoc/download?doi=10.1.1.330.241
3&rep=repl&type=pdf.

HermocTaTok TakKoI'o KoIepa COCTOMT B TOM, UYTO MOJS KaxXIoro
cerMeHTa HYXHO IIOJIyUaTh 3aTpaBOuyHOe 3HaueHMe, U DTO OOCTUTAaeTCH

IIyTeM IIPOT'THO3SVMPOBAHMA CaMEBIX II€ePBEX BBI@OpOK TeRymeIro Kallpa C



VCIIOJIL30BaHMeM BHOOPOK M3 IIPelvnOylero Kalpa. OOHaAKO STO IIPUBOIUT
K HaKOIUJIEHMI OUWMUOKM MNPOTHO3UPOBAHUA.

IJa [OpeonoJieHMAa STOT0 HeIoCTaTKa KOoOep OTJMYaeTcd TeM, UYTOo
BTOPOE 3aTpaBOUYHOE 3HaUeHMe pPaBHO allpOKCUMUMPOBAHHOMY 3HaUEHUD
IoCJIenHeN BEIDOPKU n IepBOTO CeTrMeHTa. Kaxnasa JIMHeMVHasd
NIpOTHOCTHUUECKAaSA MOIeJb IpUMEeHSIeTC A B cBoen coBCcTBEHHOM
IIepeHeCeHHOM CHUCTeMe KOOpIMHAT U CMEeleHMe 3aZaeTcsa IIOCJIelHUM
CIIPOTHO3UPOBAHHEM 3HaUYeHueM mocJjiegHen BEIOOPKU Npenenymero
cerMeHTa. Ecmamu, xak OOHUHO, MCIOJIB3YeTCHa 3HadeHMe IIOCJIeOHEN
BEIDOPKM IIpPelbOyleTo CeI'MeHTa BHOCUTCA HapylleHre HeIlpepHBHOCTH,
IIOCKOJIBKY IIOCJIeOHEee CIPOTHO3MPOBAHHOE 3HaueHMe I[IOCJIeIHell BHOOPKU
Openuaymero CcerMeHTa HeMHOTO OTJMYaeTCHd OT 3HaueHMS I[IOCJeIHeMn
BHIOOPKM IIpelHOyllel'o0 CeI'MeHTa, T.e. B KaXIOM Hauajle CceIMeHTa
ommBKa BHOCUTCHA B O(QOpMe HapYUIeHMS HeIIPEPHBHOCTHU, IPUMBOOANIETO K
HexeJjlaTeJIbHOMY CMeIleHMID, KOTOopoe MOXeT HaKalllMBaThbCd B @ XoIe
KOOMPOBaAHUA. Vcniosib30BaHme [IOCJIeOHETO CIIPOTHO3SUPOBAHHOTO
3HaueHMa IMocJelHel BHOOPKM MNpelbOymero CcerMeHTa BMeCTO 3HaueHUS
nocjienHey BHOOPKM NPpeIbOymero CceTMeHTa OCTaBJIgAeT 2TY HaKOIJIEHHYIO
OMMOKY TMPOTHOBUPOBAHUA IIOLO KOHTPOJIEM.

CorJjiacHO BapMaHTy OCYylleCTBJIEHW I, KOooep cCuUTHala
OOTIOJIHUTEJILHO COIEPXUT KJIacTepMu3aTop [HapaMeTpPpOoB IMIPOTHOCTUUECKOM
MOoImeJsin, BHIIIOJIHEHHEM C BO3MOXHOCTLI KJacTepu3aluy IIapaMeTpoB
IPOTHOCTUUECKOM MOIEeJIM Ha KJAacCTeps IIapaMeTpPpoB IPOTHOCTUUECKOMN
MOOEJIM BOKPYID LIEHTPOB KJacTepu3aluy IIapaMeTPpoB IPOTHOCTUUECKOM
MomeJsin, opuueM IIapaMeTphl IIPOTHOCTUMUYECKOM  MOoIeJiu, nonjexalmye
IpenoCTaBJIeHMK Ha BHXOI KoIoepa CHUITHajla OJ4 KaXIor'o CeIMeHTa,
ABJIARTCA LIeHTpaMu KJlacTepu3alumnm rnapaMeTpoB IIPOTHOCTUUECKOM
MomeJsin, K KOTOPHM napamMeTp IIPOTHOCTUUECKOM MOIoeJin OBLII
KJIACTEPM30BaH, COOTBETCTBYKIUMU STOMY CEIMEHTY.

KilacTepuzauma IIapaMeTpPpoB IIPOTHOCTHMUECKOM Momesin 5S0PeKTUBHO
KBAHTyeT IapaMeTpH IIPOTHOCTUUECKOM MOoIeJiM B OTI'paHMUeHHOM Habope
napaMeTpOBR IPOTHOCTHMUECKOM MOoOeJM M, TakuM oO0pas3oM, CcoKpamaeT
IOaHHHEe, I[IOCKOJIbKY CXMMAEeMOCTL IIapaMeTpOoB IMIPOTHOCTHMUECKOW MOoIeJu
3HAUUTEJILHO MIOBHIIAETCH . Hanpuwmep, BMECTO rnepenaumu KaXOoIo
IapaMeTpa IIPOTHOCTHUUECKOM MOIOeJIM HYXHO IlepeldaBaTbhb TOJbKO MHIEKC

LeHTPOB KJlaCcTepM3aluuy IIapaMeTpPOB I[IPOTHOCTHUUECKOM MOOesM. ITO



Io3BOJIAET TepellaBaTh M, COOTBETCTBEHHO, COXPAaHATHL MeHbIe NaHHHX.
BapraHT OCyIeCTBJIEHMS KoIepa CHUIHajla CONEPXUT allpOoKCHMaTOop
ommMoKM, BEITTOJIHE HHEIN c BO3MOXHOCTLIO onpenejyleHns OMMUOKU
IPOTHOBUPOBAHUA MJI4 KaxXxIoV BHOOPKM, IoaJiexalel KOoppeKLuM, IpuueM
omuOKa MNPOTHOBUPOBAHMA  ABJISEeTCHd Pas3HOCTBI MeXOy  BHOOPOUHEM
3HaueHMeM BHOOPKM ¥  alldpOKCHMMMPOBAHHEIM  BHOOPOUHEIM S3HaUeHUEM
YIOMAHYTOM BHOOPKM, ¥ TIe allpoKCHUMATOP OmMUOKM IOMIOJHUTEJIHLHO
COIEPXUT BHXON HJA I[IpeOoCTaBJIeHMS OMUOKM [IPOTHO3BUPOBAHUA IJIA
KaXOoM BHOOPKM, I[OIJIexallell KoppeKlLMrM, Ha BHXOJ KoIepa curHalia.
llcrioJib 30BaHMe [IPOTHOCTUUECKOM MO eJinu u KJacTepusalmns
apaMeTpoB IIPOTHOCTUUECKOM MO eJin BHOCHAT OMMOKU B
allIPpOKCUMMPOBAHHOE  BHOOPOUHOE  3HaueHMe IIOCJIe  PEeKOHCTPYKLMM.
[IockoJBKY DTa omMbKa [IPOTHO3MPOBAaHMA M3BECTHAa Ha CTOPOHe KOIepa,
KoTDa OHa BHOCUTCHA KoIepoM, omubka [IPOTHO3MPOBAHMSA He MOXET
BKJIOYATLCSA B  KOIMPOBAHHHIM  CUI'HAaJI, 4YTO  I[O3BOJIAET  IeKOoOepy

KOppeKTrMpoBaThb OLUOBKY IIPOTHOSMPOBAHMA IIPM PEKOHCTPYKLIVMM CHI'HaJa.

Xorsa OJIA Iiepenadn ommBOoK IIPOTHOSVMPOBaHNMA Tpe@yeTCH
IOOIIOJIHMTeJIEHaAa I1oJioCca, KaueCTBO PEKOHCTPYMPOBAHHOT'O CHrI'HaJla
SHaUMTEeJIEHO IIOBEINIAETCHA. AJILTEPHATUBHO, OomnOKU IIPOTTHOSMPOBAHMA

MOTYT MCIIOJIE30BATLCS, UTOOB MOXHO OBJIO MCIIOJIE30BATH MeHee TOUHYI
MPOTHOCTUUECKYI MO eJib npu nonnepXaHnum KauecTBa
PEKOHCTPYUPOBAHHOTO CHUTHaJa I[OIYTEM KOPPEKTUPOBKM MeHee  TOUHEIX
IIPOTHO30B.

CorJjlacHO BapMaHTy OCYIEeCTBJIEHMI KOIep CUITHaJla COLEPXUT
KJIacTepu3aTop OmMOKM, BHIIOJHEHHHM C BO3MOXHOCTLID KJIacTepu3alllu
OMMBOOK TIPOTHOSUPOBAHWA, OIPEeOeJIeHHEX allpOoKCMMaTOPOM OIMOKM, Ha
KJIACTEepPH OmMOOK TIIPOTHOSUMPOBAHMA BOKPYI LIEHTPOB KJacTepu3alun
OmMMnOKY, u npu 2TOM ommrbKa NIPOTHO3ZUPOBAHMUS, nonjexamas
IpendoCTaBJIEHMI0O Ha BHXOO KkKoIepa CHTHaJla IJIS KaxXIoy BHOOPKH,
momjiexamel KoppeKLuM, ABJISeTCsS LeHTPOM KiacTepusaluu OmMOKM,
COOTBETCTBYNIMM OmMMOKe  OPOTHO3MPOBaHMA IJIS  KaXIoM  BHOOPKHU,
nomJjiexamel KoppeKlUH.

Hanonmo6ue rnapaMeTpoB IPOTHOCTUUECKOMN MomeJu, OMUOKU
OPOTHOSUPOBAHMUA MOTYT CEXMMATLCA IIyTeM UX KJjacTepu3aluuu  Ha
KJIacTeph OomMOOK TIMNIPOTHO3UPOBAHMA, IIpMUeM KaxIwll KJacTep MMeeT

LeHTP KJacrepusalumm, 3TO 20PeKTUBHO KBaHTyeT OMUOKU



IIPOTHO3MPOBaHMAa C ©OoJiee HM3KUMM pas3pelleHrMeM, CoOKpamas II0oJIoCy,
[IOCKOJIBKY HYXHO IIepelaBaThk MeHbIIe TaHHHX .

B  IOONOJHUTEJNBEHOM BapMaHTe  OCYMeCTBJIEHUS  KOIEp CUTHaJa
COIEPXUT KJIaCTepn3aTop ommnoOKM, BEIIIOJIHEHHEBIM c BO3MOXHOCTELIO
KJIacTepu3aluumn omMnboK [IPOTHO3UPOBAaHUSA, OTIpeNeJIEHHEX
alrnpoKCHMMaTOPOM  OMMOKM, Ha KJacTepe ommMOOK  IIPOTHO3UMPOBAHUA
BOKpPYT LIEHTPOB KJIacTepu3alumn ommnodKM, u npu 3TOM ommnbKa
[IPOTHO3UPOBAHUS, nmomjiexamas I[IpemoCTaBJIEHMIO Ha  BHXOI  KoIepa
CuTHaj a OJA Kaxdooy BHOOPKM, [DOoIJexallel KOoppeKLUM, ABJIAETCHA
MHIEKCOM ILIeHTpa KJacTepus3aluy OmUOKM, COOTBETCTBYIMUNM ommbKe
IPOTHO3MPOBAHMA IOJIS KaXOoM BHOOPKM, IMIOOJexXallel KOPPeKLMUM.

Vcrioslb30BaHME MHIOEeKCa [I03BOJISET OOTIOJIHUTEJILHO CHMXAaThb
CKOPOCTBL IlepelauM OaHHBX M, TakuMM o00pa30M, HeOOXOOUMYK MIUPUHY
noJiockl. HaBop UeHTPOB KJacTepM3aluM, KOTOPHM HYXHO IIepelaBaTh
TOJIBKO OIOMH Ppa3, IoCjle UYel'0 MHIOeKCa LeHTpOB B Habope LEHTPOB
KJacTepMsallMyM OOCTATOUHO IekKoIepy MOJs BeOOpa HalJexamed OommuoKu
IIPOTHO3UPOBAHNUA .

B OONOJHUTEJIEHOM BapMaHTe  OCYWEeCTBJIEHUA  KOIEp cCuUTHala
ABJIAEeTCS MHOTOKAaHAJIbLHEIM KOIEepOM CHIHaJa, M KJIacTepusaTop OmMMOKM
BHIIOJIHEH C BOBMOXHOCTBI KJACTepus3aluy OmMOKM OIPOTHOZUMPOBAHUSA U3
MHOXECTBEHHHX KaHaJIOB B eIMHHEM Hadop LeHTPOB KJacTepu3aluu
OIUOKHA .

370 [IO3BOJIAET VCIIOJIL30BAaTh oM Habop LIEHTPOB
KJIacTepu3aluM OomMOKM IPOTHO3MPOBAHMA NOJIS BCexX KaHaJloB, TaKUM
oBbpasoM, TOBHIAS DOPEeKTUBHOCTE. HeOXMIaHHO OBJIO OOHaApPpyXeHO, UTO
VICIIOJIL 30BaHMe oBmero Habopa LIEHTPOB KJIaCTepu3alnun OMMUOKU
[IPOTHO3UPOBAHMA He BHOCHUT 3HAUMTEJBHO OOJBMMX OmMOOK, TaKMM
oBpazoM, [IO3BOJIAA PEKOHCTPYUPOBATH CUTHAaJ c OOCTaTOUHEM
KauyeCTBOM.

Iexomep CcHMI'Hajla COTJIACHO M300peTeHuK COIEePXUT BXOHN IJIA
npreMa KOIMPOBAHHOTO CHI'HaJIa, COIepXallel'o 3aTpaBOUYHHE 3HaAUeHUS U
HaOOPH napaMeTpOoB IPOTHOCTUUYECKOM MomeJin, IpencTaBJIARINX
ceTrMeHTH CUIT'HaJa, BHIXOH  IJIS TIPeNOCTAaBJIEHMS  HOeKOOMPOBAHHOTO
CUTHaJa, IpUYeM oeKonep CUTHaJa IOOTOJIHUTEJIBHO COIEepPXUT
PEKOHCTPYKTOP, COIOepXalMi BXOIO OJA IpMeMa 3aTPaBOUHHIX 3HAUEHUN U

IIapaMeTpPpOB HpOI‘HOCTMT{eCKOﬁ MomgeJiMm OT BXOOa I~OeKoIepa "M BEXOI



PEKOHCTPYKTOPa HOJIA IIpedOoCTaBJIEHMA PEeKOHCTPYMPOBAHHEIX CEI'MEHTOB,
comepXxammx PEKOHCTPYMPOBaHHEE BHGOpKM, InprnyeM KRaXnoad

PEKOHCTPYMPOBaHHAaA BH@OpKa mMeeT PEeKOHCTPpYMPOBaHHOE BH@OpOQHOG

3HaueHue, npuueMm PEKOHCTPYKTOP BHITIOJIHEH c BOBMOXHOCTBIO
PEKOHCTPYKLIUN IepBOTO cerMeHTa IyTeM BHUMCJIIEHU I
PEKOHCTPYUPOBAHHOTO  BEHOOPOUYHOTO  3HaAUEHUSA (recon(l)...recon(n))
Kaxgon PEKOHCTPYUPOBAHHOM BHOOPKMU IepBOTO ceTMeHTa c

MCIIOJIE30BaHMeEM II€pBOI'O 3aTpaBOYHOI'O 3HAUYEHMA U IIepBOI'O0 Habopa
napaMeTpoB IPOTHOCTUUECKOM MOIOeJM ¥  PEeKOHCTPYKIUMU BTOPOTO
CerMeHTa, cijenynmero 3a I[IepBHM CETMEHTOM, I[IYTeM BHEUMUCJIJIEHUSA
PEKOHCTPYUPOBAHHOTO BEOOPOUYHOI'O 3HaueHuUsda (recon(n+l)...recon(n+n))
KaxIon PEeKOHCTPYUPOBAHHOM BEIOOPKU BTOPOT'O CeIMeHTa C
MCIIOJIb30BaHMEM BTOPOTO 3aTpaBOUYHOT'O 3HAUYEHMA M BTOPOTO Habopa
napaMeTpoOB  IMIPOTHOCTUUECKOM  MOIeJu, CeKBEHCOp, VMEeKmUY  BXOX
CeKBeHCOpa IJA IIpreMa IIepBOT'0 CeIMeHTa M BTOpOT'O CeIMeHTa OT
PEKOHCTPYKTOPA, IpmuyueM CEeKBEHCOpP BEIIIOJIHEH c BO3MOXHOCTBIO
[IOCTPOEeHUA OEKOOUPOBAHHOTO CUTHaJla nyTeM NIpUCOEeOMHEHU A
PEKOHCTPYUPOBAHHHEX BHOOPOK BTOPOTO PEKOHCTPYMPOBAHHOTO CeI'MeHTa
K PEKOHCTPYUPOBAHHEM BHIOOpPKAaM IepBOTO PEKOHCTPYMUPOBAHHOTO
CeTrMeHTa 7 IpenoCcTaBJIEHUSA pPe3yJib THUPYIIET O OEKOOUPOBAHHOTO
CuUTHajla Ha BHXOI JIeKoIepa CHUIHajla, I[IpUUYeM BTOpPOe 3aTpaBOuYHOe
3HadeHMe pPaBHO [IOCJIeTHEMY PEKOHCTPYMPOBAHHOMY BEIOOPOUHOMY
3HaUEeHUI IIepBOI'0 CEeI'MeHTa.

3TOT oexKomep curHala VCIIOJIE3YyeT ocJjienHee
PEKOHCTPYUPOBaAHHOE  BEOOPOUHOE  3HAUEeHMEe [NpemHaymero CceTMeHTa,
UyTOOH HadaThb PEeKOHCTPYKIMI C MCIOJb30BaHMEM IIPMHATHX IIapaMeTpOoB
IPOTHOCTUUECKOM MoIesiu. Kaxmasa JMHeVHas IOIpOoTHOCTHUYecKasd MoIeJlb
IpuMeHSIeTCs B CBOeM CcOOCTBeHHOM IIepeHeCeHHOM CUCTeMe KOOpIMHAT U’
CMelleHMe OllpelelisseTcad M3 IIOCJeNHETO PEeKOHCTPYMPOBAHHOIT'O 3HaYeHMd
mocjiegHel BHOOPKM IMIpemuOymero ceI'MeHTa. TakuMmM obpa3oM, He HYXHO
IPUHYMMATEL CMelleHMe OJIS KaxOIoM I[IPOTHOCTUMUEeCKOM MoIesM, TaKuM
o0pas3soM, DKOHOMA Ha IIOJIoCe M Oo0BeMe XpPaHWJINIA .

BapmaHT OCylWleCTBJIeHMs Oekolepa CHUITHajJla COLEPXUT KOMIIEHCaTOop
OMMOKM BHIIOJIHEHHEM C BO3MOXHOCTBLIO, OJII KaxXIOM PEeKOHCTPYUPOBaHHOM

BH@OpKM, nobapJjieHUH COOTBeTCTBmeeﬂ OMMOKN IIPOTTHOSMPOBAHNMA K



PEKOHCTPYUPOBAHHOMY BEIODOPOUHOMY 3HAUEHU PEKOHCTPYMPOBAHHOM
BEIOOPKU .

IOng KaxOo¥ BHOOPKM, IooJjexalmel KOoppeKlLuM, KOTOopyl HYXHO
PEKOHCTPYUPOBATE, ommroKa IPOTHO3UPOBAHNUSA NpUHUMaeTCHd n
nodampigeTrcda K 3HaAUYEeHU BEIOOPKU, PEKOHCTPYMPOBAHHOM C

MCIIOJIE SOBaHMEM HpOI‘HOCTMT{eCKOﬁ MonoeJin, onpeneﬂeHHoﬁ IIOMHATEIMIM

IIapaMeTpaMIM1 HpOPHOCTquCKOﬁ MonoeJin. 2TO ITIOBHIIAET TOUHOCTDb
PEKOHCTPYMPOBaAHHOT'O CruI'HaJla, ITIOCKOJIBEKY OMMOKHM, BHOCVIMEIE
aHHpOKCMMaHMeﬁ C VCIIOJIE 3OBaHMEM HpOPHOCTquCKOﬁ Mo IoeJin,
CHMXalTCHAd.

CorJlaCcHO BapMaHTy OCYIeCTBJIEHMA TeKooepa CHuTHajla OWMOKU
IIPOTHOSMPOBAHNMA, Imoojiexalye HOGaBHeHMD, ABJIAKTCA LeHTpaM1
KJacTepu3aluuu OUWUOKN .

OUMOKM [IPOTHO3MPOBAHMA, CXMMaeMble IIYTeM MX KJacTepus3aluu Ha
KJacTeph omMOOK MNIPOTHO3MPOBAHMSA, IIPMUEeM KaxIOhM KJacTep MMeeT
LeHTP KJacTepus3alMy Ha CTOPOHe KoIepa, MOI'YT MCIOJbB30BaTbCA OJIA
KOPPEeKUUM PEeKOHCTPYUPOBAHHEX BHEHOOPOK. 3T0 53O0PeKTMBHO KBAHTYeT
OWMOKM I[IPOTHO3MPOBaHMA C 0OoJiee HM3KMM paspelleHreM, CcoKpalasd
I10JIOCY, IIOCKOJIBEKY HYXHO IlepelaBaTb MeHblle ITaHHEX, M OIHOBPeMeHHO
TaeT Xopouee ITIOBHINIEHME TOYHOCTM PEKROHCTPYMPOBAHHOTI'O CUIT'HaJla,
T.e. 0Oo0JIee TOYHOe COBIaIgeHME PEKOHCTPYMPOBAHHOI'O CHUIHaja C

MCXOIOHEIM CHUI'HaJIOM.

CorJjiacHO BapMaHTy OoOCymeCTRBJIECHMA TeroIepa CHUIT'HaJla
KOMITEHCaTOpP O OKM BEITIOJIHEH C BO3MOXHOCTEIO, IOJI4d Kaxgon
peKOHCprMpOBaHHOﬁ BH@OpKM, IIpmeMa COOTBEeTCTBYKIET'O MHIOEKCa

Habopa LeHTPOB KJjacTepu3aluy ommMbKM OT BXOIa IeKolepa CUTHajla, U
KOoTIa KOMIIeHCATOop OmMMUMOKM IIOMNOJIHUTEJIBHO BHEIIOJHEH C BO3MOXHOCTLIO
BrIOOpa IeHTpa KJacTepu3aluM OommbKM, IoIJjexamero mnoBaBJIeHUI K
PEKOHCTPYUPOBaHHOMY BEIOOPOUHOMY 3HaUEHU PEeKOHCTPYUPOBaHHOM
BEIOOPKM ™3 Habopa LEeHTPOB KIacTepus3aluy OomubKM, YKa3aHHOTO
IPUHATHM COOTBETCTBYIMMM MHIEKCOM.

Vcroap30BaHme MHIeKCa IO3BOJIAET OOTIOJIHUTEJILHO CHMXAaThb
CKOPOCTL Ilepenaur MHOaHHBEX WM, TakuM oO0pas30oM, HeoOXOOUMYyK [MUPUHY
moJiockH. Ha®Gop 1LeHTPOB KJacTepu3alMM, KOTOPHEM HYXHO IIepelaBaTh
TOJILKO OIMH pasz3, I[Iocjie uYeTo WHIeKca IeHTpoB B Habope IIeHTPOB

KJlacTepus3aluy OOCTAaTOUHO »OeKoIepy IJsS BHOOpa HaJjiexamey OomnuoKuy



NIPOTHOSUPOBAHUSA.

CorJlaCHO BapMaHTy OCYIEeCTBJIEHMI IeKoIepa CHUIHajla IeKoIep
CUTHaJla fABJISeTCHd MHOT'OKaHAaJIbHEIM OeKOOEepOM CUTHAaJa, ¥ KOMIIEHCATOP
OMMOKY  BHIIOJIHEH C BO3MOXHOCTBK MCIOJBE30BaHMA OOHOTO Habopa
LIEeHTPOB KJlacTepM3alluy OUWMOKM OJISA MHOXECTBEHHHX KaHAaJIOB.

Hy»x)HO IPUHUMATH ONOVH-eIVNHCTBEeHHEMN Habop LIeHTPOB
KJacrepmsaluuM, TaKuMM o0pasoM, cCcokpamad o0BeM OaHHEX, IOoNJIeXallrx
lepenave, IIO3BOJIAA MCIOJb30BaTh 0oJiee Y3KYID I[IOJIOCY WM CHUWKEHHYIO
CKOPOCTEL Iepelauy OaHHBIX.

YCTPpOMCTBO 3alncu COTIJIaCHO MN300peTeHND VMeeT Te xe
npeuMyliecTBa, UYTO M comepXallMeCsas B HeM KOIep.

YCTPOMCTBO BOCIPOMU3BEIEHUS COIJIACHO M300peTeHMuId MMeeT Te Xe
npeuMylmecTBa, 4YTO M CcomoepXalMecsa B HeM OeKOIOep.

KoMIIBLIOTEePHO — CUMTHB a MBI HOCUTeJIb OaHHBIX COTJIaCHO
M300pPEeTEeHN MCIOJNIB3YyeT OOCTYIIHOE IIPOCTPaHCTBO XpaHeHMe 0OoJiee
50dexrTUBHO, [IOCKOJIBKY  IIO3BOJIAET COXPAaHATH BoJjiee  IOJUTEJILHHM
CUTHAaJI, WM Ha OIOHOM M TOM Xe& HOCUTeJIe OaHHBX MOXeT COXPaHATbLbCHA
QoJiblle KaHaJlIoB. HoOCHUTeJb OaHHEX MOXeT OHTH OITUUECKMM, MaTHWUTHEM
WY TBeEPIOTEJIbHEIM.

KycouHasa [IPOTHOCTHUUECKAS MOIeJib OIIMCHBAaET
IVCKPETU3UPOBAHHEM IOEeMCTBUTEJILHOBHAUHEIM  3aBUCAIMM OT BpeMeHU’
CUTHAaJ 3aTaHHOTO pasMepa (LLeJIOUMCJIEHHOTO  WJIU c JlaBawime
TOUKOM) . MomeJsib MOXHO 50OeKTMBHO o00ydyaTh M3 BXOIHOT'O CHUIHalla 3a
OOVH TIPOXOH, M OHa HOONyCKaeT peTlylIMupyeMel O0aJlaHC MexIOy OomMOKoN
MNPOTHOBUPOBAHUSA u BUTOBOM CKOPOCTBIO (KOJIMUEeCTBO OUTORB,
HeOOXOOMMHX IJIS IIepelaur IIapaMeTpoB IIPOTHOCTUMUECKOM MOOeliu,
HeOOXOOMMEIX IJIA OIMCaHuMsa MOIeJM), UYTOo »OejlaeT eI'o [IPUIT'OIHEM,
HalpMUMep, LOJ4 CXaTud ayouocuTHajia. [IOCKOJBKY CUTHAJ OeJIMTCAd Ha
CeTMEHTH n obpabaTEBaeTCHA CeTMeHT 3a CeTMEHTOM, ommbKa
NPOTHO3ZUPOBAHUSA He YXyOmaeTcs c TeueHVEM BpeMeHU u, B
3aBUCHMOCTHM OT BHOOpa Kjacca JOKaJlbHOM MNPOTHOCTHUUECKOM MOoIeJsu,
IapaMeTps IIPOTHOCTHMUECKOM MOOe M MOTYT 5S00eKTMBHO KOIMPOBATLCH
MEeTOIOOM DSHTPOIMMHOTO KOOMPpOBaHMA (HanpuMmep, Tojgomba-Parica wWin
XabpdmaHa) . KycouHas T[pPOTHOCTHUUeCKas MOIOeJylb UyBCTBUTEJIEHa K
ommbraM B IapaMeTpax JOKaJIbHOM TMPOTHOCTUMUECKOW MOOe M  IOJIA

KaxXnooro ceI'MeHTa,; 3STO TpeéyeT 6ecn0Teproro KOIMPOBaAHMA.



KycouHasd IpOTHOCTUYecCKasa MomeJis PPM  samaer oToBpakeHue
vexny GHEEON-11} v Z ygy R, ppe N - pasmep xampa, xommuectso

BH@OquHHX SHaquMﬁ, n t IIpenocTaBJIdeT BpeMA:

pmmit—=Z umm R, te€[0ON -1]

Mogmens mesmr srtor muanasod OV =11 pa cermenrn pasmepa 7,
HauMHasg CO BTOPOI'O BHOOPOUHOI'O 3HaUeHUd (t=1). OJIg KaXOooro
cermenTa !, KycouHas mpoTHOCTMUeCKas MOIEJb CONEPXAT JIOKAJEHYO
MPOTHOCTUUECKYIO MOHIeslb tpm,

[pmpt-Z unu R, te€[1,n]

KoTOpad I[IPMMEHAETCHA OJIA IreHepalll n BH@OpOK IOJIA
COOTBEeTCTRYKRIeI'O CeI'MeHTa, KoI'Ha IIOCJIeIHee 3HauUeHMe IIpelblaymeIlo
cerMeHTa:

ppm(0) = signal(0)
ppm(t) = ppm(st(t)) + lpmy g m(t - st(®)), t>0.

snecs St(Y) - sarpasounce Bpems mua f: SHE)=|(t-1)/nn, t>0

Hanpumep, nim4 n=3, 3aTPaBOUHOE BpPeMsS PaBHO

st(t) =0, t€[1,3]n=3
st(t) =3, t€[46]n=3
st(t) =6,

te[79]n=3

Kaxnag JIOKaJIbEHaAd IIPOTHOCTHUYUECKAaA MOoOoeJlb, IIPVMMeHNMMa A K

OOHOMY CeIMeHTy, IMIPMMeHSeTCsS B CBOeM COOCTBEHHOM IIepeHeCeHHOM

CucrTeMe KoopIMHaT IJIA tE[lﬂﬂ’ n CMelleHNre, 3allaHHOe TIIOCJIEIHVM
CIIPOTHO3SMPOBaAaHHEM 3HadUeHMeM IJIA IIpeldenymero CeI'MeHTa. Vcxomda wus
TOT'O, dTo CHUIT'HaJl ABJIAETCA JOCTaTO4YHO HeIlIpePEIBHEIM, HeT
HeoOXOOUMMOCTH B IIapaMeTprsalury CMelleHMAd OJIA Kaxmno¥ JIOKaJILHOM
HpOPHOCTquCKOﬁ Mo IoeJin, IIOCKOJIBEKY KaXOoaAa JIORaJIbEHa4d

IIPOTTHOCTHNUECKAaA MO IIeJlb MOXeT OCHOBEIBaATECA Ha STOM IIoCJIeIHEM

criporHosmposanHoM PPM(SL(Y)) mpenumymero cermenra.

KBaHpaTMqHaH JIOKaJIbHaAa IIPOTTHOCTHUYECKAaA MO IOeJIb rMeeT BUO

2
gpm(t) = at + bt , HO IpennouTUTesILHO mapaMeTpr30BaTh ee Kaxk
qpm(t) = at + bt(t -1)/2 MlocsyenHee UMeeT UMCTO OMIIE TPOBYIO
MHTepIpeTaumno, Toe clenymnmee 3HaUeHye  IMPOTHOBUPYETCHS  Kak

INpenenoyimee SHaUeHNre, YBeJIMYEHHOEe Ha HEeKOTOpYI OeJibTY d.



I[leppOHAYAJIEHO, ©DTa OeJibTa d 3agaeTCcAd paBHOﬁ Cl’ HO CaMa I~OeJlbTa

perysupyerca ¢ P nocse kaxmoro mporHosa:
qpm(0) r=ppm(st), d:=a

gpm(l) =gqgpm(l1-1)+d, d=d+ b
qgpm(2) =qpm(2-1)+d, d=d+»b

gpm(i) =gpm(i-1+d, d=d+b
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d(t) =a+th
gpm(t) =qpm(t-1)+d(t-1)

t-1
= qpm(0) + Y, (i)
230
= ppm(st) + Z (a +ib)
i=0 1
=seed+at+b2i
_ seed + at + bt(t — 2)/2

KOTOprﬁ ABJIAETCHA IIOJIMHOMOM BTOPOTI'O IIOpAIKa OTHOCHUTEJIBHO t.
Oiaga obyueHUd IIapaMeTpOB ClleylMMX IIPOTIHOCTUUEeCKUX MO,D]eJIeTZ,
BaXHO VYUMTEBATL PeKOHCTPpYKLUMIL. Kaxnmad JokaJibHad IIPOTHOCTUUEeCKasd

MOIeJlb ofbyudaeTcsa OJd alllipOKCMa Vi OTO6pa>KeHMF[ MeXOy JIOKaJlbHBEIM

BpeMeHeM t€[Ln] " rnepeHeCeHHEMN BLIOOPKaMU cuUTHAaa
signal(t) - ppm(st(t)) CurHaa [IePeHOCUTCH Ha ppm(st(t)),
CIPOTHOBMPOBAHHOE I[IOCJIellHee 3HaueHMe MpelHaymero ceTMeHTa, HO He
Ha COOTBETCTBYKIEe MCXOIOHEN 3HaAUeHME CHUTHaja, UYTOOB HaKOIMJIeHHAad
omrbKa IPOTHOSUPOBAHMSA OCTaBaJlaCh IO KOHTPOJIEM.

B uwacTHOCTM (CcM. OUIYpPY): IepBas BHOOPKa Kalpa Ha3HBAaeTCHd

3aTpPaBKOM M MCIIOJIE3YeTCA OJId IIepeHoca cllelyommx ' BEOOPOK (tE[Ln]
), KOTOPHE UCIIOJIb 3YIOTCH 0J1g obyueHuns IepBOM JIOKaJILHOM’

. lpmg Ipm,
IIPOTHOCTHMUECKOM MOIeJIn . BTOpaH IIPOTTHOCTHUUECKaAd MOIOeJIb

oBydaeTcsa Ha cJenyomux ' BrBOpPKax (tE[n+1,2n]), HO Ha STOT pas

lpmy(n)

IIepPeHOCHUTCA Ha JTa IIpollenypa IponoJrkaeTcd OJd CJeOyInUx
IIPOTHOCTHUUECKHMX MomeJien nu, IIpm HeoBXOoOMMOCTH, IIprMMeHAeTCA
HaJlexamee 3aloJIHeHMe IJId IIocJelHel MOoIeJu.

SamMeTHM, gTo IIprmMep HpOI‘HOCTquCKOfL MO IOeJIr ABJIAETCA

[IOJIMHOMMAJILHOM (]_)yHKLU/Ieﬁ, n B STOM cJiydae ITapaMe TPE
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IIPOTHOCTUUECKON MO eJn ABJIAITCSH mapaMeTpaMn IOJIMHOMMAJILHOM
OYHKLIUNA .

Bcakum pas3, KoT'Ia 2TO OIMCaHMe OTHOCHUTCHA K Iepeldade HOaHHHX,
cJlenyeT TIOHMMAThL, UYTO OHO TakKXe BKJKUAT B Cceb®d XpaHeHMe TaKUX
ODaHHEX, Kak IapaMeTpH [IPOTHOCTUUECKOWM MOOEJM M 3aTpaBOUHHE
3HaueHuA. llepemada M XpaHeHMe IaHHEIX B PaBHOM CTEeNeHM I[IOJIb3YyeTCHd
HacToOAIMM M300peTeHueM, IIOCKOJIBKY 00BeM  IaHHHX, noaJjiexammx
nepenave/xpaHeHNi0 CHMXAETCH.

Vuornoa BCe BHIOOPKU HYXIaoTCs B KOPPEKLUN omnBOK
IIPOTHO3UPOBAaHUA, BHOCHMEIX annpokKcuUMalmen B nopolecce
IIPOTHO3UPOBAaHMA, HO B 3aBUCKUMOCTM OT BHOOPOB, CHEJIAHHEIX B
Ipollecce allpoKCHMallMy, JIMIIb HEeKOTOpPHEe  BHOOPKM HYXIalTCSa B
KOPppEeKLUMM, IIOCKOJIBKY MOIEeJIb MOXeT MCIOJIBE30BaThCA TakKuM 00paszoM,
UTO, HAlIpMMep, [IOCJeNHAa BHOOpPpKa MMeeT IIpeHeOpeXuMO Mallyld OWMUOKY
IpOoTHO3MUPOBaHUA. TakuM o6pas30oM, HU OWUMOKY I[IPOTHO3MPOBAHMUA, HU
MHIEKC LeHTpa KJjacTepus3aluuu OomMOKM I[IPOTHO3MPOBAHMA He HYXHO
IpeloCTaBJIATE 0Jisg STOM  IOCJiegHeld  BHOOPKHU. To  xe camoe
CIIPABEelJIMBO IJid IIepBOM BHOOPKM CeT'MeHTa IIpM BHOOpe MOIeJiM, TOWHO
oTpaxamnime’ « MCXOOHYI  BHOOPKY. Korma  mporHOoCTHMUecKasd  MOoOellb
UCIOJb3yeTCcsa TakuM ofpas3oM, UYTO IepBasd M IIOCJIeOHAs BHOOPKU
cerMeHTa TOUHO annpoOKCUMUPYIOTC A Bes 3HaUNTEJIbHBIX omnboxK,
HeoBXOoOMMO ONpenesiiTh U IepeldaBaTb TOJBKO OMMOKM MNPOTHO3UPOBAHUSA
OJId OCTaBMMXCHA BHOOPOK cCceTrMeHTa. g CceTrMeHTa, uMeomero 4
BHIOOPKM, IocTuraercsa 50%-oe CcHMXeHMe OmMMUOOK TIPOTHOBUPOBAHULA,
noaJjiexamyx epenaue.

V306peTeHre OyOeT OIMCAHO HMXE CO CCHEUIKOM Ha (UIYPH.

Ha  o¢wur. 1 rmokazaHa KyCcOUYHasd [OpPOTHOCTHMYeCcKas  MOOellb,

IIprmMeHdeMad K CHUIT'Hally .

Ha ¢mr. 2 mokas3aH KOIep.

Ha o¢mr. 3 nokasaH OeKOIep.

Ha o¢omr. 4 nokaszaH crocod KOOUPOBAHUA.

Ha o¢mr. 5 nokaszaH CcIoOcCOO IOeKOOUPOBaHUA.

Ha  o¢wur. 1 IokKas3aHa KyCOuUHasd [NIPOTHOCTMUecCcKasa  MOoIeJlb,

NprMeHsgeMas K CUTHAJY .
XoTda n MOXeT UMMeThL Jioboe 3HaueHMe, Ha OGuUr. 1 HMcIOoIb3yeTcs

3HaueHMe n=3.
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lleppaa BHBOpka 1 Kalpa Has3WBaeTCs 3aTPaBKOM UM MCIIOJIL3YyeTCH

IJIS I[epeHoca cJjelylmmx ' BEBOPOK (tE[L"]), KOTOPHE MCIIOJL3YIOTCH

lpm

ojiga obydeHMd HepBOﬁ JIOKaJILHOM HpOI‘HOCTI/IquKOﬁ MO OeJIn BTOpaF[

Ipm,

IIPOTHOCTHMUECKaA MOIeJIb obyuaeTcsda Ha CJelyolnx n BEIOOPOK (

tE[ni—LZnh’ HO Ha DBTOT pa3 C MCIOJb30BaHUEM tpmo(n) B KauduecCcTBe
3aTpaBKU. Sra npoluenypa IponoJnKaeTCH 0J1s CJIeIYMUX
IIPOTHOCTUUECKUX MoIneJien lpm,. JINE: IOoCJIenHeN MOIEeJIN pu
HeOOXOOMMOCTM IPMMEHAeTCs HaIJjlexallee 3alloJIHeHME.

IO1s JIMHEMHOTO M KBaZpaTMUHOT'O KJIaCCOB MOIOesiM, ofydeHUe
COCTOUT B MMHVM/ 3 a1 OOBeIMHEHHOMN KBaOpaTUYHOM OmMNBOKU
IIPOTHO3UPOBAaHUA, KoTopasd COOTBETCTBYET almnpoKCcUMalum
perpecCrOHHOM MOOeJM KBalpaTMUHOM OGYyHKIMeM CcToMMOCTH. KycouHas
IIPOTHOCTHUUECKAaA MOIeJIb MCIOJb3YyeTCHa KaK IIepBoe  IPUOIMXeHUe
ayIouocurHaia, M ero KaueCTBO MOXHO 3aTeM IIOBHCHUTL IIyTeM
noBaBJIeHMA KOPppekKUuM OomMOKM [IPpOTHO3MpoBaHuUA. Ha o¢our. 2 He
CYIeCTBYET OmMMOKM  [IPOTHOBMPOBAHMSA  OJIS  [IePBOM  BHOOPKU 1,
IIOCKOJIbKY He CYMeCTBYeT pa3JiMuuia MexIy MCXOOHOM BHOoOpkon 1 wu
annIpoKCUMMPOBAHHOM BHOOpPKOM la. [JIS BTOPOM ¥ TpeTbeM BHOOPOK
cymecTByeT omubka IIPOTHOBUPOBAHMULA, Kak TIIoOKasaHo, IIOCKOJIBKY

CYMeCTBYET pasl3JjiMure B 3HAUEHMM MeXIy MCXOIOHOM BHOOPKOM 2,3 u

aInpoOKCUMMMPOBAHHEIMM BEIOOpKaMuM 2a, 3a. Hiusa 71=Ei norpedbyerca 3
OeJIETE KOPPEeKLUUM OMMOKM Ha CEeTMEHT.

[IOCKOJIbKY  allIpOKCUMMPOBaAHHOE  3BHaUeHMe IIocJedHel  BHOOPKU
NPpenEOyiero ceI'MeHTa MCIOJNB3YEeTCSa KakK 3aTpaBka OJd CJIenyrmero
cCeTMeHTa, He OyIOeT HapylleHUs HEelNPephHBHOCTM MeXOy CeTMeHTaMu B
dpopMe cCMelmeHrsa. MOXHO OOpOTBCHA C HSTUMM CMeIlleHUMeM IOYyTeM OTIIPaBKU
KOPpPEeKUrKM CMelleHMd OJ4 KaXOoTro CeTMeHTa, HO 5T0 OBJIO OH
HexeJlaTeJIbHO, I[IOCKOJIbKY QOyIOeT VYBeJIMUMBATEL HeOOXOIMMEM O00BeM
COXpPaHSAeMHEX WU [epelaBaeMbIX ITaHHEIX .

0149 DOONOJIHUTEJILHOTO CHMXeHMS OMTOBOM CKOPOCTHM, 5STU IOeJbTH
KOppeKUnn OMMOKM ANIpPOKCUMUPYIOTC A MEeTOIOM BEKTOPHOT'O
KBaHTOBAaHMA: HOeJIbTH KOPpPeKUIMM OmMOKM (omMOKM [NIPOTHO3UPOBAHMUA)
KJIACTepU3YITCA, W [epellaue TMoOJIeXaT TOJIBKO ILEeHTPH KJlacTepus3alluu.

KpOMe TOI'O, MOXHO OTIIPAaBJIATE TOJIBEKO MHIEKC LIeHTpa KJIacCTepM3alll
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BMECTO CaMOIT'0 LeHTpa KjacTepuszauun. B HeoOA3aTeJIbHOM IIOPAIKeE,
TOJIEKO KJACTep, NOoOJeXalM MCIOJB30BaHMI Ha CEeIMEHT YyIepXMBaknTCH
M IepelanTcda. KinacTepuszauusa B 3 2 UBMEPEeHUMAX HOaeT OJIM3KMe K
OTITVMAJIb HEIM pPes3yJibTaTH oJisa JIIOBOTO KauecTBa ayouocurHaia,
Oiaronapda UYeMy, IOOIOJIHUTEJIbHOE OTpPaHUUEeHMe MCIOJb3yeTcda B XoIe
obyueHMS KBaOpaTUUHOM MOIeJM: KBalpaTHMuHasa MoIeJib TpebyeTca OJId
anmnpoKCUMallMM IIoCJIeIHeT'O 3HaueHMs IocJiedHel BHOOPKM CeIMeHTa, a
VIMEHHO :

S3 1 =signal(3) - seed

= qpm(3)
=3a+ 3b
YTO Ja€T
a =S3/3—b
Ha @MP. 1 IIOKa3aHo, gTo IiocJyienHad alilipOKCMMMpPOBaHHa4d

BM@OpKa da IIepBOT'O CeI'MeHTa segO M TIOCJIeIHAA allllpOKCUMMMPOBaHHa#d
BH@OpKa Ta BTOPOTIO CeIr'MeHTa segl PaBHE nux COOTBEeTCTBEHHO
COOTBETCTRBYRIMM MCXOIOHEM IIOCJIEIHIVM BH@OpKaM 4, 7.

OTa TouHad allllpOKCHUMallMd MMeeT OOIIOJIHUTEeJIbHOEe [IPeMMylleCTBO
B TOM, UWUTO He TpeéyeTCH IiepenoaBaThb OIMOKY IIPOTHO3SMPOBAHMA IOJIA

STOM IocJenHen BH@OpKM, dTO CHMXaeT Tpe6OBaHMH K II0JIOCE TOJIBKO 2

u3 Tphex BEIOOPOK, He 0B XOIMMEX s Nepenaun OmMBOKM
MIPOTHOBMPOBAHUS .
Huxe cmemenve S€€d  gyumer  yckmoueno wus  dopmys. Torma

KBaOpaTHUHaa oWMbKa IpuodpeTaeT BUL:
2 2 2
error = (qpm(1)-S57)" + (qpm(2) - S)" + (qpm(3) - S3)
= (a-S)*+ 2a+b-5)%+ (0)°
= (S3/3-b-S)%+ (255/3 - 2b + b - §,)° + (0)°
= (b+S,-S3/3)* + (b + S, —255/3)*
M erl'0O MMHVMMYyM HaXOoIMTCHAd, KOI'oa IIpOM3BOIHAaA IIO b OKa3eBaeTC4d

paBHOM O:

derror
0 = b
0 =b+S5;-5,/3+b+5,-25,/3
O =2b+51+52—53

9T0O OaerT
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a =53/3-b
H
b =(-851-S5,+53)/2 wnu
signal (3) — signal(2) signal(1) — seed
2 2

B nocynenHelr dopMmyJsie KOZOOUIMEHT b obo3HavaeT pPasHOCTHL
pPa3HOCTEN, KOoTopasd COOTBETCTBYET €e KBaIpaTUUHOM MHTeplIpeTaluN.

MoneJb [IOJIHOCTBIO onmcaHa 3aTpaBOUYHBEM 3HaUEeHUeM u
napamMeTpaMu MOIOeJin oJis MIPOTHOCTUUECKUX MomeJien. HOiis
OOIIOJIHUTEJIEHOT O OT'pPaHNUEeHN A OuTOBROM CKOpPOCTH, rnapamMeTpH
IIOJIMHOMMAJILHEX MoIOeJjlell (TakXxe UYacTo MMeHYyeMHe KOo3ddMlIMeHTaMM

[IOJIMHOMMAJILHOM MOIEJIN) MOXHO alllIPOKCHMMMPOBaThb SHaYeHMAMNA ns

muoxecTBa (XX =SKKE€Z} rpe macmrTaGuiit xosdouiveHT S peryampyer

TOYHOCTB KBaHTOBaHMA alllIpOKCHMMallM . Taxum O@paBOM, Ma CIl'T a®OHBIN
KOBOOULIMEHT S HYXHO OIIMCEIBAaTbE OIOMH pPas (MOCKOJIBKY OH IIPMHAT

IIOCTOAHHEIM Ha IIPOTAXEeHUN Kanpa) COBMECTHO C Pas3HBEIMM 3HadYeHMAMU k,
COOTEBETCTRYOIMMIN Pa3HEM ITapaMeTpaM MOOeJIn . 3amMeTnM, gTO

CIIPOTHO3MPOEBaHHOEe 3BHadeHMre IIOOJIEXMT MCIIOJIBE3OBaAaHMIO COBMECTHO C

STYMM  allIpPOKCHUMUPOBAHHEIMY  KODQOMLUMEeHTaMA sk 5 prmeomucannoit
opolenype obyueHuU4d, UTOOE  MOXHO OBLIIO TrapaHTUPOBAaTh, uTo
PEKOHCTPYKIMA He CTpalaeT HaKOIJIEHHOW OmUOKOM.

Ha ¢mr. 2 mokas3aH KoIep.

Komep 20 curHana colepxuT Bxon <20a moJjsga I[OIpueMa CculHala,
comepXxameTro KaIphl, IpMUeM KaXIOEM KaIlp COHEPXUT II0CJIeNOoBaTeJIbHHE
BHOOPKM, ¥ BHxOHO 20b mOJjga OpedoCTaBJIeHUMS KOIOVMPOBAHHOI'O CHIHaJa,
npuueM komep 20 cHUI'Hajla OOIOJHUTEJIBHO CONEPXUT CceI'MeHTaTop 23,
conepxammi BXOI 23a 0JIs npueMa cuITHajJa, u BHIIIOJIHEH C
BO3BMOXHOCTBEKR CeI'MeHTUMPOBaHUS IIOCJIeOOBaTeJIbHEX BHOOPOK Kalpa Ha
CeIMeHTEH, colepXalle N IIOCJIeNOBaTEJIBEHEX BEHOOPOK, U alllpOKCHUMaTOP
24, comepxamui Bxon 24a @OJd IpueMa CeTMeHTOB OT CceTMeHTaTopa 23
n 3aTPaBOYHEIX 3HauYeHUM" n BEIXOI 24b 0JId IpenoCcTaBJIEHUA
KOOMPOBAHHOT'O CHI'Hajla, CcomepXallel'o, IJs KaXOol'o CceI'MeHTa, Habop
IapaMeTpoB IIPOTHOCTHMUYECKOM MoIeJM, Ha BeHxon 20b komepa 20,
opuyeM allpoKCUMaTop 24 BHIIOJIHEH C BO3MOXHOCTLBI alllpOKCHMAalVU
IIepBOTO CeTMeHTa, HauMHasg C IepBOY 3aTPaBOUHOM BHOOPKM, MMeKmel

IiepBoe 3aTpaBOUYHOE SHaUeHNne, n OoIipeneJIeHNA IIepBOIO Habopa
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apaMeTpoB IPOTHOCTUUECKOMU MO eJIn nyTeM anmnpoKCcUMalnm n
[IOCJIeDOBaTEJIBHEX  BHOOPOK  [IepBOI'O  CeIMeHTa C  MCIOJb30BaHMeM
IIepBOM TMPOTHOCTUUECKOM MOOEJIM M 3aTeM allpoKCHMalluMy BTOPOTO
CerMeHTa, CJIeOynmero 3a I[IepBEM CeIMeHTOM, HauMHas CO BTOpPOU
3aTpaBOYHOY BHOOPKM, MMEKIelM BTOpOe 3aTpaBOouHOe 3HaueHUe, U
oIpeXeljleHMa BTOPOTO Habopa MHapaMeTpOoB MNIPOTHOCTUUECKOM MOIeNU
IyTeM allpOoKCHMalMM N IIOCJeIOBaTeJIbHEX BHOOPOK BTOPOI'O CeIMeHTa
C MCHIOJIE30BaHMEM BTOPOM MIPOTHOCTUUECKOM MOIeJM, I[IpUMUeM BTOPOe
3aTpaBOyYHOE 3HadeHNe PaBHO ANNIPOKCUMUPOBAHHOMY 3HaAUEHUIO
IoCcJIenHeY BHOOPKM N IIepPBOTO CeTMeHTa.

CilegyeT OTMeTMTbL, UYTO Ha OuI. 2 [OokazaH HeoOsa3aTeJbHBEN
o0BeOIMHUTEJIE 26. B ciydae, Kor'Za OWMOKM [IPOTHOSUPOBAHUA HE
nomJjexaT IIpeXoCTaBJIeHMIK Ha Bexon 20b xozmepa 20, Bexom 24b
anmnpokcuMaTopa 24 MoxeT OHTH HEIOCPEIOCTBEHHO IIOOKJIOUEH K BHXOIOY
20b komepa 20, TakuM obpaszoM, 0Oes yudacTusa OOBLeOMHUTEJIa 26.

FEciam ke ommMOKM [OPOTHO3UPOBAHMA IIOLJIeXaT  MCIOJb30BaHUD,
UTOOE OeKOIep CHWXAJI OWMOKM [IPOTHO3MPOBAHMA B XOOe PEeKOHCTPYKLUM
CUTHaJa, KoOep COIEPXUT allpoKcuMaTop 25 ommuOKM, BHIIOJHEHHEM C
BO3BMOXHOCTEID  oOlNpenejieHuMsa OmMOKM  IIPOTHOBUPOBAHMUA  OJIS  KaxIou
BHIOOPKM, IoIJjexallel KoppeKLuuMu, IOIpuueM omubka IIPOTHOBUPOBAHUS
ABJISETCHA Pa3HOCTLID MeXIy BHOOPOUHHM 3HaUueHMeM BHOOPKM, IIPUHITHEM
OT ceTMeHTaTopa 23 uUepes3 IepBHEM BXOX 2b5a annpokcuMaTopa OmMOKU U
AnnIpOKCUMMPOBAHHEIM  BHOOPOUHEIM  3HAUeHMeM  YIOMAHYTOM  BHOOPKH,
[IPUHATEM oT alnpokcuMaTopa 24 uepes BTOpPOM BXOI 25b
alnpoKCHUMaATOP OWMOKM, M TIOe allpOoKCHMMaTOp OWMOKM OOIOJIHUTEJIBHO
COOEPXUT BHXON 25C OJd NpeloCTaBJIeHUS OWMOKM IPOTHO3UPOBAHMUA IJId
KaXxnoM BHOOPKM, MNOOJIeXallel KOoppeKlLMM, Ha BHXOO KoIepa CUTHala
WIM Ha OOBeIMHUTEeNbL 26, KOTOPHM 3aTeM OO0BeIMHIeT IIapaMeTpH
IPOTHOCTHUUECKOM MOOEJNM, IIPMHATHE OT allpoKcuMaTopa 24, C ommbKou
IPOTHO3UPOBAaHMA, MPUHATOM OT aNldpoKcHMaTopa 25 OmmMoOKU.

B ciay4vae, koI'ma KOIHep CHIHajJla BHIIOJHEH C BO3MOXHOCTEIO
OOIIOJIHUTEJIEHOT'O CHWXeHMs o0ObeMa [IaHHEX, [IoIJjleXalluxX Illepemade,
IyTeM CXaTus OomMOOK IIPOTHO3MPOBaHMA, KOOEep CUIl'Hajla COLNEPXUT
KJIaCTEepn3aTop 28 OWNOKMU, BHIIOJIHEHHEM C BO3MOXHOCTEBI
KJlacTepnu3aluum omnBOK [IPOTHO3UPOBAHUA, onpeneJjIeHHHX

aliripoKCrMaToOpOoOM 25 omMOKM Ha KJIaCTEepPH ommMooK IIPOTTHOSMPOBAHNMA
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BOKPYT' 1LIEHTPOR KJJacTepuzaluy  OomuOKH, “ Opu  2TOM ommubKa
IPOTHO3UPOBaHKA, I[onjiexallas IIpeldoCTaBJIeHMIO Ha BExon 20b kozmepa
CUTHaJla WM OoO0BeOuHUTeN b 26 I8 KaxXnoo¥ BHOOPKM, HOoAJIeXaleln
Koppekuun, ABJIAETCH LIeHTPOM KJlacTepu3alun omunbKM,
COOTBETCTBYKMMM OmMMOKe  HNPOTHO3MPOBAaHMA  OJA KaXIOoM  BHOOPKH,
nonJjiexame KOppeKIWH.

KinacrepuzaTop 28 ommOKM MOXeT  OHTEH, B HeoB0sa3aTeJILHOM
nopsanxe, BHIIOJIHEH c BO3MOXHOCTBIO KJlaCcTepuU3almun omnBOK
IIPOTHO3ZUPOBAaHUA, OIpeIeJIeHHEIX annpoKCHUMaTOPOM omnbKH, Ha
KJlaCcTeph OmWMOOK I[IPOTHO3UPOBaHMA BOKPYI LEeHTPOB KJacTepus3aluu
omMbKM U TIpenNoCcTaBJIeHMA MHIeKCa LeHTpa KjacTepu3aluuy OoummnudKH,
COOTBETCTBYKRIMNM  OomMOKe  HNPOTHO3MPOBaHMA  OJIA KaxXIOoW  BHOOPKH,
nonjiexamey  KOPpPeKLUMM, Ha BHXOI KoIepa CHITHaJja IJg Kaxioou
BHIOOPKM, HOOJIeXalel KOPPeKLUM.

B ciaydyae, KoI'Ia KOIep CHUI'HaJla fABJfgeTCd MHOT'OKaHaJIbHEM
KOOepoM CHuTHajla, U KJacTepuzaTop 28 omMOKM MOT'YT COBMECTHO
MCIIOJIE30BATECA  MeXOy  MHOXeCTBEeHHEIMM KoIoepaMu (komepammu  OJiA
KaXOoro KaHajla) WIM eIMHBN KOoIep MOXeT IIapallJleJIbHO KOIMPOBAaThb
MHOXeCTBeHHEE KaHaJIbl . Biaronapsa COBMECTHOMY VICIIOJIb 30BaHMIO
KJlacTepusaTopa 28 ommMbKM He TOJbKO TpedyeTcs OOMH-eIVHCTBEeHHLM
KJIaCcTepr3aTop ommnbKM, HO u omUBKU IPOTHO3UPOBAHNUA us
MHOXECTBEHHEIX KaHaJIOB MOXHO KJaCcTepM30BaTh B eOMHHEM  Habop
1IIeHTPOB KJIacTepu3alun ommbKM, u VHIEKCH, COOTBETCTBYNIME
annpoKCUMMPOBAHHEIM  BHOOpPKaM MJIS BCeX KaHaJloB, OTHOCATCSA K
eIMHOMY Habopy LEeHTpPOB KiacTepMus3aluM OmmudKM, TakuM oBpasomM,
TakKXe CHMWXad CJOXHOCTE Ha CTOpPOHe OekKolepa.

AJIL TEepHaTURBHO NI napaJijiesyibHO, Komep cuUTHalJa MOXeT
comepxXaTh KJjacTepu3aTop 29 nOapaMeTpOoB OIPOTHOCTUUECKOM MOoIeJu,
BHIIIOJIHEHHEIM c BO3MOXHOCTEIO KJlacTepu3alun mapaMeTpoB
IPOTHOCTUYUECKONW  MOOesu, OPUHATHX OT  allpokcuMaTopa 24, Ha
KJIaCTepH  [IapaMeTpoB OPOTHOCTUUECKOW  MOIOeJM  BOKPYT IeHTPOB
KJJacTepus3allMM  [IapaMeTpOB IPOTHOCTUYUECKOMW  MOIeJsu, M LEeHTPH
KJacTepuzaluM IapaMeTpOB  HOPOTHOCTHUUECKOM  MOOeJH, K KOTOPHM
napaMeTp IPOTHOCTUUECKOMU MO &N OBLI KJIaCTepU30BaH,
COOTBETCTBYyKIMME 3TUM CeTMeHTaM, I[IOoIJieXaT IMIPelOCTAaBJIEHMI Ha BHXOI

20b mimn ofOwenuHUTENE 26 koOepa 20 cuMI'Hajla OJid KaXOoI'o CeI'MeHTa.
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B 2TOM ciaydae rnapaMe TpPH IIPOTHOCTUUECKON MO eJIn He
nIpenocTaBJaganTCad Ha BuHxon 20b wmim oOBeOMHUTENBL 26 W TOJIBKO
IYHKTHUPHEE BJIEMEHTH COEOUMHAKRT alnpokcuMaTop 24 ¢ BexonoM 20b wmim
oBBeIVHUTEJIEM 26.

Ha ¢mr. 3 mokas3aH IeKOoIep.

Dekonmep 30 curHalia COOEPXUT BXOL 30a 014 npuema
KOIVMPOBAHHOT'O CHI'HaJla, COIepXalle'o 3aTpaBOUHEE 3HaueHMd UM HaOOpH
napaMeTpoB IIPOTHOCTUYECKOM MO eJn, npencTaBJIARINX CeTI'MEHTH
CUT'HaJla, ¥ BexoOn 30b mjiga npelocTaBJIeHMS IeKOIOMPOBaAHHOI'O CHUITHAala.
ODexomep 30 cuI'HaJla OOIOJIHUTEJIBHO COIEPXUT PeKOHCTpyKTop 34,
comepxXamu¥ BxoO 34a IOJI4 TIpMeMa 3aTPaBOUYHEX 3HAUEHUM U [IapaMeTpOoB
IIPOTHOCTUYECKOM MO eJin oT BXOIa oekomepa 30a, u BEIXOT]
PEKOHCTPYKTOPAa 34b 0JIA IpenoCTaBJIEHNA PEKOHCTPYMPOBaHHBIX
CeIMEeHTOBR, CoIepXalliX PeKOHCTPYMPOBAHHEE BEHOOPKM, [IpMUeM Kaxnoas

PEKOHCTPYMPOEBaHHaAa BBI@OpKa ViMeeT PeKOHCTPpYMPOBaAHHOE BbI@OquHoe

3HaAUEeHue, IpryueM PEKOHCTPYKTOP BEHITIOJIHEH c BO3MOXHOCTEIO
PEKOHCTPYKUUN [IEpPBOTO CerMeHTa nyTeM BEIUMCJIEHU A
PEKOHCTPYUPOBAHHOTO BEIOOPOUHOTO 3HAUEHUSA (recon(l)...recon(n))
Kaxmoon PEKOHCTPYUPOBAHHOM BEIOOPKU IIepBOTO ceTrMeHTa c

MCIIOJIE30OBaHeM IIepBOI'O 3aTpaBOUYHOI'O 3HadYeHMA WM IIepBOTO Haéopa
IIapaMeTpOB HpOI‘HOCTMT‘IeCKOIZ MO IIeJIr n PEKROHCTPYKINN BTOPOTO

ceI'MeHTa, cilenyrmero 3a IIEePBEM CeI'MeHTOM, IIyTeM BEIUMCIJICHNM A

PEKOHCTPYUPOBAHHOTO BEOOPOUYHOT'O 3HaueHuUs (recon(n+l)...recon(n+n))
Kaxmom PEeKOHCTPYUPOBAHHOM BHOOPKU BTOPOTO CeTrMeHTa C
MCIIOJIE30BaHMeM BTOPOI'O 3aTpaBOYHOI'O 3HAUYEHMHA UM BTOPOI'O Habopa
napaMeTpOBR IIPOTHOCTUUECKOW MOIeJiM, U CeKBeHCOp 36 UMeKmUi BXOX
CekBeHCcOpa IJid IIpHeMa IepBOTl'0 CeIMeHTa M BTOPOI'O CeIMeHTa OT
PeKOHCTPpYKTOpa 34, TIIpMUYeM CeKBeHCOp 36 BHIIOJHEH C BO3MOXHOCTHIO
I[IOCTPOEeHUS OeKOOUPOBAHHOTO curHala nyTeM IpUCOenMHeHM I
PEKOHCTPYUPOBAHHEX BHEHOOPOK BTOPOI'O PEKOHCTPYMPOBAHHOI'O CeIMeHTa
K PEKOHCTPYUPOBaHHEM BHIOOPKAaM IepBOTO PEKOHCTPYUPOBAHHOTO
cCerMeHTa n IpenoCcTaBJIeHN S Pe3YIIb TUPYRIIET'O OEKOOUPOBAHHOTO
curHajla Ha BeHxon 30b mexomepa 30 cuI'HajJa, opuyeM BTOpOE
3aTpaBO4YHOE 3HadeHNe PaBHO [IOCJIeIHEMY PEKOHCTPYUPOBAHHOMY

BBI@OpOT{HOMy SHAUEHNMI IIepPBOI'O CeI'MeHTa.
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014 TOBHEeHMS  TOUHOCTM CHUT'Hajla JekKoOoep CuI'Hajla MOoXeT
comepXaTh KoOMIeHcaTop 35 ommOKM, BHIIOJHEHHHM C BO3MOXHOCTBLIO, IJIA
Kaxgon PEKOHCTPYUPOBAHHOM BHIOOPKM, nonJjiexanen KOppeKlnn,
nofaBJIeHMSI COOTBETCTBYIMEN OomMOKM OPOTHO3MPOBAHUA, I[IPUHATOM OT
Bxoma 30a mexonmepa 30 cuTHajla K PEeKOHCTPYMPOBAHHOMY BHOOPOUHOMY
3HAUEHUI PEeKOHCTPYMPOBAHHOW BHOOpPKM. [JIA D2TOTrO0 KoOMIeHcaTop 35
OMMOKM TMPUHMMAaeT OmMOKY IIPOTHO3MPOBAHMSA Uepes IIepBHM BxXoO 35a oT
Bxoma 30a mexomepa 30 cuIHajla, ¥ dYepe3 BTopou Bxon 35b
COOTBETCTRYyKMNE PEKOHCTPYUPOBAHHEE BHOOPKM B ceTrMeHTax oT
PEKOHCTPYKTOpa 34. [loce pmo®aBjleHMS  COOTBETCTBYHIMMX  OMUOOK
IPOTHO3MPOBAHMA K PeKOHCTPYMPOBAHHEIM BHOOpPKaM KoMIeHcaTop 25
omMOKM TIpemocTaBJigeT BHOOPKM C KOMIeHcalMer OmubKM B CceTrMeHTax
Ha CekxBeHcop 36. CilengyeT OTMETUTHL, UYTO Ha Oour. 3 TI[IokKas3aH
CeKBeHCOop, IPUHUMAINM PEKOHCTPYUPOBAHHEE BHIOODPKU oT
PEKOHCTPYKTOPAa 34 u BHIOOPKMU c KOMIIeHCcaluem oMM OKM oT
KOMIIeHcaTopa 35 ommbky, HO OQaKTUUECKM I[IPpeOoCTaBJIgeTCd TOJbKO
oouH U3 HUX, I[IOCKOJIBKY OHM  fABJIATCS  pPa3HBEMM  BapMaHTaMU
OCyIeCcTBJIEHUS, IIOCKOJIbKY KOMIIEHCATOP oMM OKM ABJIAETCH
HeoOd3aTeJIbHEM.

Ecam BHIOOPKM C KOMIIeHCcalumemn ommOKM IIPUHUMAIT C S oT
KoMIIleHcaTopa 35 ommbkM pPEeKOHCTPYUPOBAHHEHE BHOOPKM He  HYXHH,
I[IOCKOJIbKY OHM uMelT 0oJiee HM3KYI TOUHOCTL CUITHAaJa.

B HeoOsa3aTelIbHOM nop4gamoke, OmMmOKM IIPOTHO3UPOBAHUSA,
nomjiexanme nofaBJIEHMIO, ABJIADTCSA LeHTpaMM KJacTepu3alluM OmUOKM.
IO 2TOT0 KOMIIEHCATOP OmMMOKM IIOOKJINUeH K IaMaTu 38, I'Ie XpaHATCd
LIeHTPH KJacTepu3aluuy ommbkM. KoI'Da KOMIeHCATOP OmMMUMOKM IIPUHKMAET
MHIEeKC, VYKa3nhBalluy LeHTP KilacTepusaluu ommbkM B OaMaTu 38, OH
M3BJIeKaeT 3HaueHMe IlLeHTpa KJlacTepu3ally, COOTBETCTBYyKIEee STOMY
MHIEeKCY, Wu3 Habopa LEeHTPOB KJacTepu3aluy OmuMbKM B IIaMATUM U
nodaBJygeT ero K PEKOHCTPYUPOBAHHOM BHIOOpPKE, nomJiexanen
KOppeKlur, KOTOPpOM COOTBETCTBYET MHIEKC.

B ciayuyae, KoTI'Ia IeKoIOep CuUIHajla ABJSeTCS MHOTOKaHAaJlbHBM
OIeKoOepoM cuI'Hajla, KoMIeHcaTop 35 ommbku M Heobsg3aTelbHasa IaMATh
38 MOTYT COBMECTHO MCIIOJb30BATbLCA MHOXECTBEHHBIMM  KOoIepaMu,
KaxIOHl M3 KOTOPHX obpabaTHBaeT OTOeJbLHHM KaHaJl, WIM eIOVHHM

mexkomep IHapajuleJJbHO oOpabaTeHBaeT MHOXECTBEHHHE  KaHaJlkl.  9TO
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CHMXaeT HeoOXOOMMOCTL B MHOXECTBEHHHEX KOMIIeHcaTopax  OomMbKM,
CHWXasd CTOMMOCTB M CJIOXHOCTB Hekonepa 30.

Ha o¢mr. 4 nokazaH Ccrnocod® KOOMPOBaHMUA.

Crmoco®  koOMPOBaHMA  KOIUPYeT  CHUI'HAaI, comepXxamui  KaIpH,
npuueMm KaxXOun Kanop COOEPXUT nocJjiegoBaTeJIbHEE BHOOPKU B

KO,JII/IpOBaHHBIIZ CHUT'HaJI.

Ha [IepBOM sTarne 40 rnocJjienoBaTeJIbHEe BEIOOPKU Kampa
CeTMeHTUPYITCHI Ha CeTMeHTHI, comepxalue n nocjienoBaTeJIbHEIX
BEIDOPOK.

BaTeM, Ha BTopoM DSTane 41, BHIOOPKM IIE€PBOTO CEeTIMEeHTa
ANNIpPOKCUMUPYIOTC A c MCIIOJIbE 30BaHMEM IIPOTHOCTUUECKON MO e,
HauyHasa C IIepBOM BaTpPaBOUHOM BHOOPKM, MMeKmel IepBOe BaTpaBOouHOe
3HaueHMe. PesyJbTaToM DTOM allpokKcuUMalusa SABJISeTCS IIepBHM Habop
napaMeTpoB IIPOTHOCTUUECKOMN MOLEeJH, TIOJIYYeHHBIN HaxOXIeHMeM
napaMeTpoOB IIPOTHOCTUMUYECKOM MOOeJiM, KOTOPpHEe HauJdyumrMm ofpas3oMm
OPOTHOBMPYIT N IIOCJIENOBATEJIbHHX BHOOPOK IIepBOI'0 CeI'MeHTa C
VCIOJIb30BaHEeM IIePBOM MNPOTHOCTUUECKOW MOIEeJIM.

3aTeM, Ha TpeTbeM 3Tale 42, OPOTHO3UPYITCS BHOOPKM BTOPOTO
cerMeHTa, HO B 5STOM CcJlyyae, HauMHasgs CO BTOPOM 3BaTpPaBOUHOM
BHIOOPKM, VMenen BTOpOE 3aTpaBOYHOE 3HaUYeHue, paBHOE
CIPOTHOBMPOBAHHOMY 3HAUEHMIO IIOCJIeIHelM BHOOPKM IIepBOTO CeIMeHTa,
IoJIydeHHOMY Ha BTopoM 5STamne 41. TakuMm o00pasoM, BTOpoO¥M Hadop
IapaMeTpoB IIPOTHOCTUUYECKOM MOIeJM IIoJIyyaeTcCs HaxXOXIeHVeM TexX
IapaMeTpOoB IIPOTHOCTUUECKOM MOIeJIM, KOTOPHEe IIPMBOOAT K HaWJIyUlleMy
IIPOTHOBMPOBAHMID N IIOCJeOOBaTeJIbHEX BHOOPOK BTOPOTO CEeTMeHTa C
MCIIOJIL30BAaHMEM BTOPOM MNPOTHOCTHUUECKOM MOIEeJIM.

3aMeTnM, UuTo CIIPOTHO3UPOBAHHOE 3HaUueHue MIOOJIEXUT

MCIIOJIE3OBaHVMK COBMECTHO C OSTHMM allllDOKCHMMMPOBaAHHEIMIM IIapaMeTpaMa

MO IO eI sk ya BHIIEYTIOMSHYTOM  2STamne 42, YyTOBE  MOXHO  OBIJIO
TapaHTUPOBATE, uTo PEeKOHCTPYKLMSA He cTpamaer HaKOILJIeHHOM
OmMMBOKOM .

Ha uerBepTOM sTane 43 KOIOMPOBAHHEM CUIHAJ CTPOUTCS COIJIACHO
3apaHee 3amgaHHOMY GopMaTy, CoIepXalleMy 3aTPpaBOUHEHE 3HAUEHMS, U
napaMeTpE  NIPOTHOCTUMYECKOM  MOIeJIM  [OPpelOoCTAaBJILITCS  Ha BHIXOT

Komepa, MHOJIA Ilepeladl MM COXPaHeHM.
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Mexny TpeTbMM 53TarnoM 42 UM 4YeTBepTHM 3TarnoM 43 MoxeT OBTb
BKJIOUEH Heo®ga3aTeJIbHHM STarll KJlacTepu3aluun napaMeTpoB
IPOTHOCTUUECKOM MOIOEeJIM Ha KJaCcTepH IIapaMeTpoB IPOTHOCTUUECKOMN
MOOEJIM BOKPYI ILIEHTPOB KJacTepu3aluMy IIapaMeTpPpOoB IMIPOTHOCTUUECKOM
MoneJu, opuyeM IIapaMeTph [IPOTHOCTHUMUYECKOM  MOIeJu, noaJjiexamye
BKJIOUEHMIO B KOIOMPOBAHHEIM CHUTHAaJ MOJI4 KaXIoTro CeTMeHTa, SABJIATCH
LeHTpaMy KJlacTepu3aluuy HapaMeTpPoB IMIPOTHOCTUUECKOM MOIeJu, K
KOTOPEIM IapaMeTp [IPOTHOCTMUECKOM MoIesiM OBl KJacTepu30BaH,
COOTBEeTCTBRYIIMMHI 2TOMY CerMeHTY . I[IOCKOJIBKY rapaMeTPE
IIPOTHOCTUUYECKOM MOIOEJIM, IIOJIydeHHEe Ha BTOpOM 5sTalne 41 UM TpeTbeM
sTane 42 OOCTYNHE B 2TOT MOMEHT, MX MOXHO KJIaCcTepu30BaTh BOKPYT
LIEHTPOB KJlacTepu3alumumn, u STU LIEHTPH KJIacTepu3aluun MOXHO
MCIIOJIL30BAaTh IJIA HOpelcTaBJIeHMS  OomMOOK MNIPOTHO3UPOBAHUA, uTo
[IO3BOJIAET COKpamaThk OO0BbeM OaHHBIX.

Mexny TpeTbMM 32TaloM 42 ¥ 4YeTBepTHM 5STanoM 43 MOXeT OHTBb
BKJIOUEH ele OOUH HeoOsa3aTelIbHuM sTarn onpeneyieHnsa OmMMOKM
IPOTHOBUPOBAHUA MOJIA KaXOoy BHOOPKM, IMIoIJjexallel KOppeKLuM, IIpuueM
ommbKa OPOTHO3MPOBAHMA  ABJIAETCHS  Pas3HOCTLID MeXOy  BEOOPOUHHM
3HaueHMeM  BHOOPKM ¥  CIPOTHOBUPOBAHHEM  BHOOPOUHEM  3SHAUEHMUEM
YIIOMSHYTOV BHOOPKM, U IIPEeOOoCTaBJIEHUS OMUOKM IIPOTHOBUPOBAHUS MOJII
Kaxmon BHIOOPKM, nonJiexalnen KOpPpeKIlnn, oJisa BKJIOUEHU I B
KOOUPOBAHHHM CHUIHAJ.

[IOCKOJIBKY B STOT MOMEHT B Ipollecce HOCTYIIHE MCXOIHEBE
BHIOOPKM U CHPOTHO3MPOBAaHHEE/allpPOKCUMUPOBAHHEE BHOOPKM, Pa3HOCTDL
MeXxnoy — HMMH, ommbKa  IPOTHO3UPOBaHULI, MOXeT OIpenejIATLCS U
IpeloCTaBJIATLCA UYeTBepToMy »5STany 43, Ha KOTOPOM KOIMPOBAHHEM
CUTHaJl CTPOMTCSH COIJIaCHO 3apaHee 3alaHHOMY OQopMaTy, CcoIepXalleMy
3aTpaBOUHEE 3HaUeHMS, IIapaMeTph IPOTHOCTUUECKOM MOIeJM ¥ OWUOKU
IPOTHO3UPOBAHNUA .

OOMOJHUTEJILHEM S2Tall olpelejleHUMs OmMOKM IIPOTHO3UPOBaHMA IJiAg
Kaxmon BHIOOPKH, nonJiexalnei KOppeKlnn, MOXHO OOIIOJIHUTEJILHO
VIy4dlaTe OyTeM KJIacTepu3aluy OomMOOK IIPOTHO3UPOBAHMA Ha KJIAaCTepH
omMBOK TIPOTHOBUPOBAHMUSA BOKPYT LIEHTPOB KJacTepu3aluM OmMUdKU U
OpedoCTaBJIATL IJIA KaxOoM BHOOPKM, DOoIJexalel KOoppeKUMM, LeHTP
KJacTepu3aluuMy OIMOKM NIPOTHO3BUPOBAHMUA WJIM MHIEKC STOTo IlLeHTpa

KJIacTepMsalum OMMOKM IIPOTTHOSMPOBAHNMA, COOTBeTCTByIOH_H/Iﬁ ommbkKe
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IPOTHO3UPOBAHMA HJA KaXOo¥ BHOOPKM, [OOLJIeXalle KOoppeKUuwu, OJs
BKJIOUEHVS B KOOMPOBAHHHIM CUTHAJ.

Ha ¢mr. 5 mokazaH crnocof® OeKOOMPOBaHMUA.

Crioco® OEeKONVPOBAaHNUA IeKoIupyeT KOOVPOBaHHEM CUTHalI,
comepXamumi 3aTpaBOYHHE 3HaUYeHUs u HaBOPEH napaMeTpoOB
IPOTHOCTHUYUECKOM MOIEeNM, NpelCTaBJSKIMX CeTMEHTH KOOMPOBAHHOTO
cuTHala .

Ha mnepBoM nTane 50 HOepBHM CETMeHT pPeKOHCTPYUPYETCS IIYyTeM
BHUNMCJIEHU A PEKOHCTPYUPORBAHHOTO BEHIOOPOUYHOTO 3HaueHUsd
(recon(l)...recon(n)) KaXIOoM PEeKOHCTPYMPOBAHHOM  BHOOPKM  3TOTO
[IepBOT'O CeTIMeHTa C MCIOJIB30BAaHMEM IIepBOI'O 3aTPaBOYHOI'O 3HaYeHUA
M [IepBOTO Habopa NapaMeTpOB MNPOTHOCTUUECKOM MOIeJIM.

Ha BTopoM 5Tane 51 peKOHCTPYyUPYeTCH  BTOPOM  CEeTMEHT,

CJ'IG,JIYIOH.U/HZ 3a II€PBEIM CeI'MeHTOM, IIyTeM BEIUMICJIEHNU A

PEKOHCTPYUPOBAHHOTO BHOOPOYHOI'O 3HaueHua (recon (n+l)...recon (n+n))
Kaxmom PEeKOHCTPYUPOBAHHOM BEIOOPKU BTOPOTO cerMeHTa c
VCIIOJIE30BaHMEM BTOPOTO 3aTpaBOUHOTI'O 3HAUEHWUsA, PaBHOTO IIOCJeOHEMY
PEKOHCTPYUPOBaAHHOMY BHIOOPOUHOMY 3HAUYEHUD IIepPBOTO cerMeHTa
IIOJIYUEeHHEM Ha TIepBoM 5STamne 50, wm  BTOpoM Habop HapaMeTpoB
IPOTHOCTHUUECKOM MOIeJIN.

Ha Tperbem osTamne 52, IeKOOMPOBAHHHEM CHUTHAJ CTPOUTCS IIyTeM
oIpucoenMHeHMU PEKOHCTPYUPOBAHHEIX BEIOOPOK BTOPOTO
PEKOHCTRPYUPOBAHHOTO cerMeHTa K PEKOHCTPYUPOBaHHEM BHIDOpPKAaM
[IEPBOTO PEKOHCTPYMPOBAHHOT'O CETMeHTa.

Crioco®6 IOeKOoIMPOBaHMA MOXHO IOIOJIHUTEJIEHO VYJIyUlaThk [IYyTeM
IpMCOEeOMHEHUS »Talla pobaBJieHMe TIIOCJIe TpeThbero 3Talna b3 B

KoTOpOM, IOJIA Kaxmon peKOHCprMpOBaHHOf/JI BBIGOpKM, COOTBeTCTBYKIIAaA

ommoKa IPOTHOB3UPOBAHUA nobaBigeTcs K PEKOHCTPYUPOBAaHHOMY
BEHIOOPOUHOMY 3HAUEHUIO PEKOHCTPYMPOBAHHOM BEIOOPKHU . Ommbra
IPOTHOBUPOBAHUA MOXET OHTH KJIaCTepU30BaAHHOMT omMOKOM

IPOTHO3UPOBAaHUA, M B BTOM CJllydae TpebOyeTCsa  TOJIBKO  LEHTP
KJlacTepusaluuy OWMOKM [IPOTHOSUPOBAHUSA WJIM MHIOEKC STO'O LeHTpa
KJlacTepu3aluuy OWMOKKY IPOTHO3UPOBaAHUA.

Ha rnepsoM »sTane 50 wm BTOpoM 5Talne 51 pPeKOHCTPYKLUUA

MCXOIOHOIT'O CHI'HaJla KOTOpBIﬁ WCIIOJNIL30BAJICA IOJIS O0OydeHUd KyCOT{HOﬁ
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HpOI‘HOCTMT{eCKOﬁ MO IO eJIn CBOIMNTBECHA K OLleHVIBAaHMIO 2TOM KyCOT{HOﬁ

IPOTHOCTUUECKOM MOIeJIn 1 te[ON-1], YpaBHeHUS KYCOUHOM

HpOI‘HOCTMT{eCKOﬁ MO IIeJIr

ppm(0) = signal(0)
ppm(ty = ppm(st(t)) + Ipmg gyt -st(t)), t>0

MOXHO MCIIOJIE30OBATE HEIIOCPeICTBEHHO IJIA OCYyIeCTBJIEHUA 2TOM
PEKOHCTPYKUINNM, HpI/IBO,JIHH_Leﬁ K PEKOHCTPYMPOBaAaHHOMY CHUI'HaJLy .
llokasaHo, uTo PEKOHCTPYKUINA HaulVHaeTCHd C 3aTPpaBOUYHOT'O

SHAUEHNMIO WM TIPpMMEeHAEeT KaXIy JIOKAJIBHYK IIPOTTHOCTUUECKYK MOIOeJIb IIO

ouepenu ImJA TeHepaluu CJenylmux ' 3HaueHUM PeKOHCTPYKLVM:

recon(0) = seed
recon(1) =recon(0) + Ipmy(1)
recon(n) = recon(O')”+ Ipmy(n)

recon(n + 1) =recon(n) + lpm;(1)

recon(n+mn) = recon(n')”+ Ipm,(n)

BaMeTHuM, yTO  Kaxmasd JoOKaJlbHag ~— [OpPOTHOCTMUYUecKas  MoIelib
onMpaeTCcs Ha CMelleHVe, 3alaHHOoe IIOCJelHel PeKOHCTPYMPOBAaHHOM
BBI@OpKOIZ IIpe e nymeIro cerMeHTa. oJidg PEKOHCTPYKINN IOJIdg

t=kn+ik€NI€[Ln] recon(kn) ycpomnsyercs xak HauambHas TOuKa, W

. . lpm; (i
3aTeM ,JIO@B.B.J'IF[GTCFI BEIXOO JIOKaJIBHOM TIIPOTTHOCTHMUECKOM MOIeJIn p k().

TakuM oBpasoM ymaeTcid M30eXaThb HaKOIJIEHUS OIUOKH.
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$OPMYJIA MSBOEBPETEHUA

1. Konmep curxHaia,

comepXallMyl BXOO IJIA IIpMeMa CUTHajla, ColepXameITo KaIph,

IprUeM KaXOeM KaOp CONEepPXUT IIOCJIeOOoBaTeJIbHHEe BHOOPKM, U

BHIXON IJISA [NPEeNOCTaBJIEHMA KOOUPOBAHHOIT'O CHIHAaJa,

opuyeM KOOep CUI'Hajla OOIOJIHUTEJIEHO COLEePXUT :

- CeIMeHTaTop, comepXamMyl BXOO IJIS [OpMeMa CUTHajla U
BRHIIIOJIHEHHEM C  BO3MOXHOCTBI  CeTMEeHTHMPOBAaHUSA  [IOCJIeNoBaTeJIbHEX
BHIOOPOK  KaIpa Ha  CeI'MeHTH, comepxalmye N I[IOCJenoBaTeJIbHEIX
BEIOOPOK,

- aIINpoOKCHMaTOp, COIOepXallMM BXOHN HOJIA IIpMeMa CeIMEHTOB OT
CerMeHTaTopa ¥ 3aTPaBOYHEIX 3HAUEHUMM M BEHXON OJIA [IpeloCTaBJIeHUHA
KOOUPOBAHHOT'O CHIHajla, ComepXamero, oJd KaXOor'o CcerMeHTa, Habop
IapaMeTpOoB IPOTHOCTUMUECKOM MOIEeJIM, Ha BHXOI KoIepa,

npuyeM AlIpPOKCUMATOP BHIIIOJIHEH C BO3MOXHOCTBI
IIPOTHOBUPOBaHUA BHOOPOK IIepBOT'O CeIMeHTa, HauduHas C IIepBOou
3aTPaBOYHOM BHOOPKM, MMEKIel I[IepBoe 3aTpPaBOUYHOEe 3BHaueHMUe, WU
onpeneJyieHMA IepBOTO Habopa IapaMeTpOB I[IPOTHOCTUYECKOM MOIeJsn
OyTeM allpOoKCHUMallMM N IIOCJIeIOBAaTEeJIbHEX BHOOPOK IIE€pBOI'O CETIMEHTA
c MCIIOJIb 30BaHMEM epBOM IPOTHOCTHUUECKOMN MOIOEeJIN u 3aTeM
IIPOTHO3MPOBaAHMA BEHOOPOK BTOPOTO CeI'MeHTa, CJelyp lel'o 3a IIepPBHM
CerMeHTOM, HauMHasg CO BTOPOM 3aTpPpaBOUHOVM BHOOPKM, MVMeKlmel BTOopoe
3aTpaBOYHOE 3HaudeHMe, U OlpelelJIeHMS BTOpOIr'o Habopa [IapaMeTpoB
IPOTHOCTHUUECKONW MOOENM IIyTeM IIPOTHO3UPOBAHMA N IOCHeOOBaTeJIbHHX
BHIOOPOK BTOPOTO CeTMeHTa C MCIOJbL30BaHMEM BTOPOM MNPOTHOCTUUECKOU
MOOEeJN,

OTJIMYAIHUNC S TEM, qTo BTOpPOEe 3aTpaBOUYHOEe SHadeHNVe PaBHO

CHPOTHO3UPOBAHHOMY 3HAUEHMIO nocJenHem BHIOOPKU n IIepBOTO
cerMeHTa.
2. Konep CUTHaJla 1o . 1, OTJINY AU C S TeM, UTo

OOIOJIHUTEJIEHO COLSPXUT

- KJIACTEPU3aTOp rnapamMeTpoB IPOTHOCTHUUECKOM MoOIesu,
BHIIOJIHEHHEI c BO3MOXHOCTLIO KJIaCcTepu3alumn napamMeTpoB
IPOTHOCTHMUECKOM MOIeJM Ha KJIaCcTepH IIapaMeTpPOoB IMIPOTHOCTUUYECKON
MOIEeJIM BOKPYI LEHTPOB KJacTepr3aluM IapaMeTpoB MIPOTHOCTUUECKOM

MOonOoeJin, InprnueM ITapaMeTPE HpOPHOCTquCKOﬁ Mo noeJin, rnomjiexXxamrie
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NpenoCTaBJIEHMI0O Ha BHXOI KoIepa CUTHaJla MoJd KaxIoro CeTMeHTa,
ABJISIOTCA  lLleHTpaMM  KJacTepus3alluM  IapaMeTpoB  [IPOTHOCTUUECKOM
MOIleJIn, K KOTOPHIM rnapamMeTp IPOTHOCTUUECKOM! MOIleJn OBLIT
KJIaCTEepU30BaH, COOTBETCTBYWIVMM 3TOMY CETMEHTY .

3. Komep cmurhama mno m. 1,

OTJIMYAKIUICI TeM, UTO COIEPXUT

-  aInpoKCHUMATOP  OmMMOKM HOPOTHOSMPOBAHUS,  BHIIOJHEHHEM C
BOBMOXHOCTBIO ONpelesleHrd OmMOKM [OPOTHO3UPOBAHMA  IJIS  KaXIoun
BHIOOPKM, IOHJIeXalmel KOPPpeKLUMM, IIpuuyeM omuOKa HOPOTHO3VPOBAHUM
ABJISETCS  PABHOCTBI  MeXOy  BHOOPOUHHM  3HAUEHMEM  BHIOOPKMU U
CIOPOTHO3ZUPOBAHHLEM BHOOPOUHEIM 3HAUEHMEM YIIOMSHYTOM BHOOPKM, U
amnnpoKCUMATOP  OmMOKM  IPOTHOBUPOBAHMA  IOIOJHUTEJNLHO  COIEPXUT
BHIXOIl IJIS TIPeloCTaBJIEHMS OmMOKM [OPOTHOBUPOBAHMA IJIA  KaXIoMu
BHIOOPKM, MOIJIeXalel KOppeKlMM, Ha BHXOI KoIepa CHUIHaJa.

4. Konmep cmuT'Haja Io II. 3,

OTIINYAIINIC I TeM, 4YTO COIOEepPXUT

- KJIACTEepU3aTop ommoOKM, BHITIOJIHE HHEIM c BO3MOXHOCTBIO
KJlacTepus3almmn ommOOK IIPOTHOBUPOBAHUSA, onpenesIe HHEX
alnpoKCUMaTOPOM  OmMMOKM  NIPOTHOSUPOBaAHMA, Ha KJAacTepH  OommMdok

IPOTHOBUPOBAHMA BOKPYT ILIEHTPOB KJacTepu3aluy OmMOKM, ¥ IIPpYU STOM
ommbka MIPOTHO3MPOBAaHMULA, nomJjexamas [OpelOoCTaBJIeHMI0O Ha  BHXOX
Kooepa CHUTHalla [OJsa KaxXIOou  BHOOPKH, moaJiexamer  KOppeKLuu,
ABJISeTCHA I1LeHTPpOM KJacTepu3aluu OmrbKM, COOTBETCTBRBYKIMM OlMOKe
IPOTHO3UPOBAHUA OJISA KaXIoM BHOOPKM, MNOIJIeXalel KOPpPeKLUN.

5. Komep curHana no m. 4,

OTIIMYUAKIINIACA TeM, UTO COIEPXUT

- KJIaCcTepMU3aTOp ommnbKM, BHIIIOJIHEHHEIM c BO3BMOXHOCTEIO
KJIacTepusaluu omurboK IPOTHO3UPOBAHNSA, onpelelleHHEX
anmnpoKCUMaTOPOM  OMUMOKM  HOPOTHO3UPOBAHUHA, Ha KJIacTepH OommMboK
IPOTHO3UPOBAHMA BOKPYT' ILIeHTPOB KJacTepu3aluy OmmMOKM, IIpUUeM
omrbKa MIPOTHO3MPOBAaHMUHA, nomJjiexamas [OIpelOoCTaBJIeHMI Ha  BHXOX
KoOoepa CHMTHala OJd KaxXIou  BHOOPKHU, momJjiexamen  KOppeKLuH,
ABJIAeTCHA MHIEKCOM IIeHTpa KJacTepu3aluy OmMOKM OPOTHO3MPOBAHUSA,
COOTBETCTBYKMEeTO OomMbKe TMPOTHO3UPOBAHMA OJIA KaXOoW  BHOOPKH,
nomJjiexamel KoppeKIUH.

6. Komep curxaja mo mo. 4,



24

oTIMYUaKmUCcad  TeMm, UTO  ABJISEeTCS MHOTOKaHaJIbHEM  KOIepOoM
cuTHalNa, IpUUeM KJIacTepr3aTop OmMUOKM BHIIOJHEH C BO3MOXHOCTHLIO
KJlacTepus3alluy OMUOKY MPOTHO3UPOBAHUA M3 MHOXECTBEHHHEX KaHAaJIOB B
enVHEM Habop LEeHTPORB KJacTepu3aluy OmrbKH.

7. Iexomep curHana,

comepxammn BXOTI nJisg npuema KOIMPOBAHHOTO curTHala,
coIepxamero 3aTpaBOUYHHE 3HaAUEHU A n Ha®OopH napaMeTpoB
IPOTHOCTUUECKOM MOINeJNM, IpedCTaBJIAMIMUX CeI'MeHTH CHUuTHala,

BHIXOI IJIA IIpeOoCTaBJIeHMS NeKOOMPOBAHHOTO CUIHala,

opuyeM OeKOoIep CUuTHalla OOIOJHUTEJIEHO CONEPXUT :

- PEeKOHCTPYKTOp, coIepXamu¥ BxXOI IJA IIpueMa 3aTpaBOUHHX
3HAUEHUM U [NapaMeTpOoB IIPOTHOCTUUECKOM MOIeJlM OT BxXoHa HOekolepa U
BEHIXOL ~ PEeKOHCTPYKTOpa nJ1sg IpenoCcTaBJIeHUS  PEeKOHCTPYUPOBAHHEX
CeTrMeHTOBR, COIepXalluxXx PeKOHCTPYUPOBAHHHE BHOOPKM, IIpUUeM KaxIiasd
PEeKOHCTPYUPOBaHHasd BHOOpPKa MMeeT PEeKOHCTPYMPOBAaHHOE BHOOPOUHOE
3HaUeHUe,

IpUUYeM pPeKOHCTPYKTOP BHIIOJHEH C BO3MOXHOCTBI PeKOHCTPYKIUU

IIepBOT'O ceI'MeHTa IIyTeM BEIUVICJIEHU A PEKOHCTPYMPOBaAHHOT'O

BHOOPOUHOT O 3HaUeHUI (recon(l)...recon(n)) Kaxmom
PEKOHCTPYMUPOBAHHOM BHOOPKM IepBOTO CeTMeHTa C MCIOJb30BaHueM
[IepBOTO 3aTpaBOYHOI'O 3HaueHMsa U IIepBor'o Habopa HapaMeTpoB
IIPOTHOCTUUECKOMN MO O EeJIN n PEKOHCTPYKLUUN BTOPOTO CeTrMeHTa,
Clenyrmero 3a [IePBHM CeIMeHTOM, oyTeM BHUMCJIEHU A
PEKOHCTPYUPOBAHHOTO BEOOPOUYHOT'O 3HaueHuUs (recon(n+l)...recon(n+n))
Kaxmom PEeKOHCTPYUPOBAHHOM BHOOPKMU BTOPOTO CeTrMeHTa C
MCIIOJIE30BaHMeM BTOPOI'O 3aTpaBOYHOI'O 3HAUYEHMHA UM BTOPOI'O Habopa
napaMeTpPOBR MIPOTHOCTUUECKOW MOIelH,

- CeKBEHCOp, UMellMM BXOJI CeKBeHCOopa MOJd IIpUueMa I[IepBOTO
CerMeHTa M BTOPOIO CEeIMEHTa OT PeKOHCTPYKTOpa, [IpUYeM CeKBEHCOpP
BHIIIOJIHEH C BO3MOXHOCTBI IIOCTPOEHMA LOeKOOVWPOBAHHOI'O CHUIHAaJla IIyTeM
IpUCOenVMHEHU A PEeKOHCTPYMUPORBAHHEX BHOOPOK BTOPOTO
PEKOHCTPYUPOBAHHOTO cerMeHTa K PEKOHCTPYUPOBAHHEM BHIOOPKAaM
[IepBOTO PEKOHCTPYUPOBAHHOT'O cerMeHTa u IpenoCcTaBJIEHN A
pPe3yJib TUPpYyRIIEe O OEeKOOUPOBAHHOTO cCuI'Hajla Ha BHIXOL oeromepa

CuIT'HaJla,
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OTIMYAKIUICA TeM, UYTO BTOpPOe 3aTpaBOuUHOe 3HaueHMe pPaBHO
IOCJIeIHEMY  PeKOHCTPYUMPOBAHHOMY  BHOOPOUHOMY  3HaUueHUI I[IePBOTO
CceTrMeHTa.

8. IDexomep CcuI'Hajla oo m. 7/,

comepxamui

- KOMIIEHCATOP omMrOKU IIPOTHO3UPOBAHKUS, BHITIOJIHE HHEIA c
BO3BMOXHOCTEI, MOJA KaXIOM PEeKOHCTPYMPOBAHHOM BHOOPKM, [IoIJexalen
Koppekuuyu, nobaBjieHMS COOTBETCTRBYKIEV OMMOKM [IPOTHO3UMPOBAHUA K
PEKOHCTPYMPOBAHHOMY BEHIOOPOUHOMY 3HaYEeHU PEKOHCTPYUPOBAHHOM
BEIDOPKU.

9. IDexomep cuI'Haja o II. 8,

B KOTOPOM OWMOKM I[IPOTHO3MPOBAaHMUA, IoIjiexamue HoOaBJIeHUI,
ABJIAITCA LeHTpaMM KJjlacTepu3aluy OWUOKU .

10. Iexozmep curI'Haja o IoI. 7,

B KOTOPOM KOMIIEHCATOP OWMOKM [IPOTHO3ZMPOBAHUSA BHIIOJIHEH C
BO3MOXHOCTbBIO, IJISA KaXIOM pPeKOHCTPYMPOBAHHOM BHOOPKM, I[IOIJIeXalel
KOoppeKumun, nprueMa COOTBETCTBYKIEeI'O MHIeKca Habopa  LeHTPOB
KJlacTepM3aluy OWMOKM IIPOTHO3MPOBAHMA OT BXOHa LOekKolepa CUTHalla U
KOMIIEHCATOP OmMUMOKM NPOTHO3UPOBAHMSA  IOOMIOJHUTEJHHO  BHIIOJHEH C
BO3BMOXHOCTEI BHOOpPa LeHTpa KJlacTepu3aluy OomuOKM IPOTHOBUPOBAHUA,
nomJjiexamer IoOaBJIEHUMIO K PeKOHCTPYMPOBAHHOMY BHOOPOUHOMY 3HAUEHUIO
PEKOHCTPYMPOBAHHOM  BHOOPKM, IOOJexXamel Koppekuuy, U3 Habdopa
LeHTPOB KJacTepu3aluy OmMUOKM IPOTHOBUPOBAHMA, YKaBaHHHBX IIPUHSITHM
COOTBETCTBYKIMMM MHIEKCOM.

11. Iexomep curHaja o mn. 7/,

oTIMYAKIUIACAS TeM, UYTO SABJISeTCHS MHOTOKAaHaJIbHEIM IeKOIepPOM
CuUTHajla, IIpMUYeM KOMIIEHCATOP OmMUOKM TMIPOTHOZUPOBAHUSA BHIIOJHEH C
BO3BMOXHOCTEI MCIOJBE30BaHMA OIOHOTO Habopa LEeHTPOB KiIacTepu3aluu
OMMOKM MPOTHO3VPOBAHMA OJIS MHOXECTBEHHHX KaHaJIOB.

12. YcTpoMCTBO 3amlMucH, colIepxallee KoImep o m. 1.

13. YCTpOMCTBO BOCIPOM3BENEeHMSa, CoIepXalee OeKomep o . 7.

14. Cnoco® KoIMpOBaHMUA CHUTHaJla, COIepXamero KalpH,

OpryueM KaXOeM KaIp COIEepXUT I[IOCJIeNOBaTeJIbHEE BHOOPKU B
KOOUPOBAHHHM CHUTHAJ,

opuyueM CHoco® CONepXUT BTallbl, Ha KOTOPHX:

— CeI'MeHTHDPYKT IIOoCJIeOBaTeJIbHEE BBIGOpKI/I Kallpa Ha CeI'MeHTEH,



26

comepxamye n IIoCJeloBaTeJIbHEX BHOOPOK,

-  [OPOTHO3MPYIT BHOOPKM IIepBOT0 CeTMeHTa, IIPUHATHE OT
cerMeHTaToOpa, HauuMHasg C IIepBOM 3aTpaBOUHOM BHOOPKM, MMeIen
mepBoe 3aTpaBoUYHOE 3HaueHue, u OIIpenesigiT [IepPBHMN Habop
mapaMeTpoB IPOTHOCTUUECKOMW  MOIOeJM IIyTeM [IPOTHO3UPOBAHUA n
IocJjleIOBaTeJIbHEX  BHOOPOK  I[IepBOTO CerMeHTa C  MCIOJb30BaHMEM
[IepBOM IMPOTHOCTHUUECKOM MOIOeJIM M 3aTeM I[IPOTHO3UPYIT IIPUHATHE OT
cerMeHTaTopa BHOOPKM BTOPOTO CeTMeHTa, CJeOylmero 3a IIepBhM
CerMeHTOM, HauMHasg CO BTOPOM 3aTPaBOUYHOM BHOOPKM, MMEKIEN BTOpPOe
3aTpaBOYHOE 3HaAUeHMEe, U OIpelelidoT BTopou Habop IapaMeTpoB
IPOTHOCTUUYECKOM MOIOEJIM IIyTeM I[IPOTHO3MPOBAaHMA N IIOCJeOoBaTeJIbHHX
BHOOPOK BTOPOTO CeIMeHTa C MCIOJIb30BaHMEM BTOPOM MNPOTHOCTUUECKOM
MOOEJN,

-  BHBOIAT KOIOMPOBAHHEIM  CHUTHAaJ, comepxamuy  3aTpPaBOUHHE
3HaUueHMA UM IIapaMeTpH NPOTHOCTUMUECKOM MOIeJM, Ha BHXOI Komepa,

oTJIMYAKMKUMCA TeM, UYTO BTOpPOe 3aTpaBouHOe 3HaueHMe PaBHO
CIPOTHO3MPOBAHHOMY 3HAUEHMIO IMIocJienHelM BHOOPKM IIepBOTO CeTMeHTa.

15. Cnoco® kKoIMPOBAHMS IO II. 14, IOOMNOJHUTEJILHO COoIepXammii
2Tar, Ha KOTOPOM:

- KJIACTEepUIYIT IIapaMeTph IPOTHOCTHMUECKOM MOOEeJIM Ha KJacTephl
IapaMeTpoB IIPOTHOCTUUECKOM MOIeJIM BOKPYT LEeHTPOB KJacTepus3alluu
mapaMeTpoB IIPOTHOCTUUYECKOM MOIeJIu, npuueM mapaMe TP
IPOTHOCTUUECKOM MOIOeJM, IonjiexalMe BKJIOUEHUIO B  KOIMPOBAHHLM
CUTHaJI IOJA KaxXmoor'o CceIMeHTa, fABJADTCA lLeHTpaMM KJlacTepu3aluu
mapaMeTpoB IPOTHOCTUUYECKOM MO eJu, K KOTOPBEIM mapamMeTp
IPOTHOCTUUECKOM MOIeJM OhJI KJIAaCTepM30BaH, COOTBETCTBYIMMM DSTOMY
CerMeHTY .

16. Cnoco® kKomupoBaHMA IO II. 14, oTJIMUanmuUiicad TeM, UTo
OOIIOJIHUTEJILHO COOEePXUT DTalb, Ha KOTOPHX :

-  omopenesyigonT omMOKy OIPOTHO3UPOBAHMSA MOJIS KaXIoW BHOOPKHU,
momjiexame KoppeKLuM, IpuueM ommdka OIPOTHOBUPOBAHUS ABJISETCH
Pa3HOCTLEI0 MeXOy BHOOPOUHHM 3HaUeHMVEM BHOOPKM U CHIPOTHO3UPOBAHHBEM
BHOOPOUHEIM 3HaAUeHMEeM VYIIOMAHYTOM BHOOPKM, U OIPeIoCTaBJILIT OIMOKY
IPOTHO3UPOBAHMA MOJS KaxXxIoy BHOOPKM, oOJexallel KOoppeKUuM, IJId
BKJIIOUEHMS B KOIMPOBAHHHM CUI'HAaJ.

17. Cnioco®6 komupopaHmsa II0 II. 16,
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OTJIMYAMUNCA TeM, UTO OOMNOJHUTEJILHO COHOepXUT 5STallkl, Ha
KOTOPHIX &

- KJAacCTepu3yonT OmUMOKM OPOTHO3UPOBAHMSA Ha KJACTepH OmMMOOK
IPOTHO3UPOBAaHUA BOKPYT IIeHTPOB KJacTepu3aluun OMMUOKM u
OpedoCTaBJAT IJIA KaxXOoM BHOOPKM, I[DOIJeXxalel KOoppekKUMM, LeHTP
KJacTepu3auumy OmMOKM IPOTHO3UPOBAHMUA, COOTBETCTBRYKMNUM ommbKe
IPOTHO3UPOBAHMA MOJA KaxXxIoy BHOOPKM, MHoOJexallel KOoppeKUuM, IOJId
BKJIIOUEHVS B KOIMPOBAHHHM CUI'HAaJ.

18. KOMIBLOTEPHO-CUMTHBAEMEI HOCUTEJbL  IOaHHHX, comepxamui
CUTHAJI, IIOJIYUeHHElM C MCIOJIb30BaHmMeM crocoba mo m. 14.

19. Crioco® nmexomoMpOBaHMUA

0JIs OeKOOUPOBaHMUSA KOOMPOBAHHOTO cuTHaJa, comepxXamero
3aTpaBOUHHE 3HaUeHUsa UM Ha®OopH IapaMeTpPOB IIPOTHOCTUUECKOM MOoIeJsiu,
OpenCTaBJAKMNX CETMEHTH KOOMPOBAHHOITO CHIHAaJa,

InprnuyeMm crioco® OJEeKOIMPOBAHMA COIOEPXMT STallbl, Ha KOTOPEIX:

- PEKOHCTPYUPYIOT [IePBEM CerMeHT nyTeM BHUMCIIEHU A
PEKOHCTPYMPOBAHHOTO  BHOOPOUHOI'O  SHAUEHUS (recon(l)...recon(n))
Kaxigom PEKOHCTPYUPOBAHHOM BEIOOPKU IepBOTO cerMeHTa C

MCIIOJIE30OBaHeM IIepBOI'O 3aTpaBOYHOI'O 3HadYeHMA UM IIepBOTO Haéopa
IIapaMeTpOB HpOI‘HOCTMT‘IeCKOIZ MO IIeJIrn n PEKROHCTPYUPYIOT B’I'OpOIZ

CeI'MeHT, C.J'IG,HYIOH.U/HZ 3a IIePBEM CeI'MeHTOM, IIyTeM BEIUMCIJICHU A

PEKOHCTPYUPOBAHHOTO BEOOPOUYHOT'O 3HaueHUsa (recon(n+l)...recon(n+n))
Kaxmom PEeKOHCTPYUPOBAHHOM BHOOPKMU BTOPOTO CeTrMeHTa C
MCIIOJIE30BaHMEM BTOPOI'O 3aTpaBOYHOI'O 3HAUYEHMHA UM BTOPOI'O Habopa
napaMeTpPOBR MNPOTHOCTUUECKOW MOIEeNIM, U

- CTPOAT IeKOIMPOBAHHHM CUTHAaJ nyTeM IpUCOenMHeHM A
PEKOHCTPYUPOBAHHEX BHOOPOK BTOPOI'O PEKOHCTPYMPOBAHHOI'O CeIMeHTa
K PEKOHCTPYUPORBaHHEM BHIOOPKAaM IepBOTO PEKOHCTPYUPOBAHHOTO
CerMeHTa,

OTIIMYAKIUICA TeM, UYTO BTOpPOe 3aTpaBOouHOe 3HaueHMe pPaBHO
[IOCJIeIHEMY  PEeKOHCTPYMPOBAHHOMY  BHOOPOUHOMY  3SHAUEHU  IIepBOTO
CerMeHTa.

20. Crnocob mekoIMpoBaHMsa o II. 19,

OOTIOJIHUTEJILHO COoOepXamMh 5Tall, Ha KOTOopoM, IJS KaxIou

PEeKOHCTPYUPOBAHHOM  BHOOPKM, »OOOABJSOT COOTBETCTBYIYID  OmMUOKY
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IPOTHOBUPOBAHUA K  PEeKOHCTPYUPOBAHHOMY  BHOOPOUHOMY 3HAaYEHU
PEKOHCTPYUPOBAHHOW BHOOPKMN.

I[ITo DOBEPEeHHOCTU
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