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Beenenne

OCHOBHBIE XapaKTEpPUCTHKH MapaMeTpoB kaHanoB cetn LTE nmpencrasmusiror coboii
ciryqaiinble rmporeccsl. OHako, MHOTHE U3 IPOIIECCOB MOXKHO CUUTATh IPTOANYECKUMH,
YTO TO3BOJIAET TPUMEHSATh MaTeMaTHYECKHH amnmapar TEOpHUH BEpPOSTHOCTEH s
CIIy4allHBIX BeNIWYMH. B 3TOM cilydae OKa3bIBaeTCs BO3MOXHBIM OOOWTHCH JABYMS
OCHOBHBIMH OIICHKAMH: BBIOOPOYHBIM CpPEJIHUM M M BHIOOPOYHON amcriepcuen 2.
LTE, ocnoBannas Ha MHOromepHoM ¢unbrpe Kanmana-berocu. [lannas npouenypa B
OTJIMYME OT CYIIECTBYIOUIEH Mpoleayphl, ucnosibdyemoid B LTE, mo3BoiseT oneHrnBarhb
HE CpelHHe 3HAYEeHHs IapaMeTpOB KaHAJOB, a TPOM3BOAUT OLIEHKY B peaJbHOM
MaciTade BpeMEeHH 1 TI03BOJISIET YUUTHIBATh CTATUCTUYECKYIO CBSI3b MEYKITY CMEKHBIMH
KaHajaMmu. JlaHHBIM pe3ynbTaT JacT BO3MOXHOCTh COKPAaTHTh BpeMs OIEHMBAHUSA U
MTOBBICUTH Ka4€CTBO OLIEHKH.

[Monmy4yaemble BBIOOpPOYHBIE OIIGHKM CTAaTUCTUYECKHX MapaMeTpoB MOTYT Jaliee
WCIIONIB30BAThCS JUIS 3a/ad  YIpaBlIeHUs W TPUHATHS pemeHuil. OpHako, ais
ABTOMAaTHYECKHX CHCTEM BBIOOPOYHBIE OIIEHKH HE OY€Hb YAOOHBI M3-3a TOTO, YTO JUIS
ee MoNy4YeHUs] HeoOXOANMO 3aTPaTUTh ONpe/ieieHHbIH nHTepBas Bpemenu T =kAt. Dto
MIPUBOAMT K JIOTIOJTHUTENBHBIM 3ajiepKKaM. YMEHBIIIeHHe e HHTepBasia T mpusener
K TIOTE€pPEe TOYHOCTH OLIEHKH, MOCKOJIBKY 3TH OLEHKH TpeOyroT OONbIIOro 00beM
BBIOOPOUYHBIX AAHHBIX N U CTPOTO BBITIOJIHSIOTCS JIMIIb HA 00. bojiee KOHCTPYKTUBHBIM
TUTIOM OLIEHOK SABJISIOTCS PEKYypCUBHBIE MPOIEAYpPHhl OLIEHUBAHHS, KOTOpBIE HalOT
TEKYIIYI0 OLIEHKY Tpotieccy h(t) , a MpH OILIEHKE CITy4ailHOM BETMYMHBI pEKYppPEHTHAS
MPOLEAYPA ACUMIITOTUYECKN CTPEMUTCA K UICTUHHOMY 3HaYeHu10. Paccmorpum
0osee moapoOHO PEKYPCUBHBIE METOIBI OIIEHKH.

MarepuaJbl 1 METObI

Jiis onieHku citydaiiHbIx nporieccoB Kanmmanom u berocu paspaboTrana 0CTaToqHO
s peKTrBHAs ONTHMaJbHAs B TayCCOBOM M JIMHEHHOM IPUONIKEHHUSX TPOLEaypa,
noJTy4MBIIas Ha3BaHKe «puisTpa Kanmvana-brrocny». B ocHOBe 3T0# mpolieypbl JeKUT
MaTeMaTHuecKas MOJENb B BHUJE YPaBHEHHUS COCTOSHUS, U YpaBHEHUS HaONIOACHHUS.
Cama sxe niporieypa oreHku h(k) “p

Ay = F ik =1+ K() Ly (k) — H - F - =k =1)], (1)

rne K(k) — marpuma, obecrieunBaromas yCTOMYNBOCTh M ONTUMAIBHYIO CKOPOCTh
CXOJMMOCTH JITOPUTMA K YCTAaHOBHUBIIEMYCSI COCTOSIHUIO. OHA OnpeeisieT OCHOBHYIO
cnerduky cxoqumocty anroputma (Tarsau u Tip., 2018). Jlannas marpuna B uisTpe
Kanmana-bplocu moaiieXuT peKypcHBHOMY BBIYHCICHHIO Ha Ka)KJOM IIare COrIacHO
aJITOPUTMY:

K(k+1)=P(k)H'N;", 2)

Ha pucynke 1 mpencraBieHa cTpyKTypHas cxema anropurMa oueHku (1). Panee
METOJ CIIydaliHbIX IMpoieccoB Obul mccienoBan B padore 0.1O. Komsnenko, A.M.
Ananu. Ho ero MoKHO MPUMEHUTH JUIsl SHEPTETUYECKUX ITapaMeTpPOB KaHaJja.

This work is licensed under a Creative Commons Attribution-NonCommercial-NoDerivatives 4.0 e m

International License |y

23



INTERNATIONAL JOURNAL OF INFORMATION AND COMMUNICATION TECHNOLOGIES 2022. Vol. 3. Is. 1.

Ha6nronenue

Oo6noBnsIOIIMIT

IR Texymasn
y(k=1) fponece oleHKa
oyl K(k) | =K ™ » 2
. &‘ lj L7 L/ X )k (k)
) Koppexuus
A
3azepiKKka Ha
OJIHH TAKT
Ipesnckasanne I?(k 1)
[Mpeaeymas
H |¢ F = OLIEHKa

Pucynox 1 — «Cmpyxkmypnas cxema ouckpemmnozo aneopumma oyenxku unrvmpa Kaimana-bviocuy

[TapameTps! KaHAIOB B 00ILEM CITydae MPEACTABIAIOT cOO0H CiydaiiHble POLECCHI.
W ouenuBarh mapamerpsl LejecooOpa3Hee HE Ha OCHOBAHUM CPEOHMX 3HAUYCHHMH, a
OLIEHMBAaTh MTHOBEHHBIC 3HaueHHs mpouecca. s OLEHKM MIHOBEHHBIX 3HAUYCHHUN
OCIILI pa3paborana asymepnas npouenypa Kanvana-beiocu (HoBukos, 2012: 62—
64). 3amaya aHanM3a npeanonaraeT HaJlnurue MOAEIH HaOMIOAeHN S, MOAEIH IPOLEyPhI
OLIEHKH W MOJEJIM TMpoLenypbl oOpaOOTKU pe3ynbraTtoB aHanusa. [lanHele mMoxenu
[IOKa3aHbl HA PUCYHKE 2.

3 Moness naGmonenns h(k) Mogenb oueHkH | Monens

3 00paboTku

- ( + | O6padorka | |
' k) @opmupyo —>| BuGopoy-
3 Texepa- ; i — HBIX

| Top BI'TIT pustp - 3HAYEHMI
: > Cylk) | ownrp h(k)

! Kanmana-

i v Briock

' Ienepa- |/ (k) N

{ | Top BIII

Pucynox 2 — «CmpykmypHas cxema MAuUHHO20 9KCHEPUMEHMA»

s yOenuTensHOCTH B TOM, 4TO, Tony4aeMble oneHku h(k)"p ajnexBaTHO 0TOO-
pakaloTcs B pe3yJbTare PeKypPCHUBHBIX MPOLENYp, MOJYYUM METOJ aHaju3a BbIOO-
POYHOrO MaccuBa, B KOTOPOM COOTBETCTBYIOIIME CTATUCTHKH CPaBHUBAIOTCS C pac-
4eTHbIMHU. JIJisi 9TOrO B pe3yibraTe CpaBHEHMs TMOJNyueHHOH omeHku mpouecca h(k)
"p u chopmupoBaHHOTO Tponecca h (k) — momydyaeM BBHIOOPOYHBIC AllOCTEPUOPHBIC
3HaueHus aucnepcun omuoOku oueHku P(k). Ha ocnoBe onenok h(k)"p BBIOOpOUHBIX
3HaueHui mpouecca h (k) —, popmupyercs maccus omm6ok oueHku () () ™ err(k) h
k h k—>— = —p. PaznocTs err(k)— ucnonbssyercs A NOMydYeHHsS BHIOOPOYHOH amoc-
TEpUOPHO# aucniepcun ommoku oreHku 2. ==nkPerrk 1-12 (n-1) (), rae n - 06bem
BbIOOpPKH (Ananu, 2015).
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B cBsa3u ¢ Tem, uro HaAONIOACHHS TPOM3BOMATCS Ha (POHE IIYMOB HAOIIONCHUS
HEOOXOAMMO TPOBEJCHUE aHaIM3a KaueCTBa OLICHOK B 3aBUCHMOCTH OT OTHOIICHUS
MOIIHOCTH MU3MEPSeMOro nporiecca Prip ot momrHocTH itymoB HaOmonerus P (Ananmy,
2014):

q=1o-1g(})'—m}. 3)
L,

Anamm3 kadectBa monydaemMbix oneHok OCIIII mpoBeneH ¢ MOMOUIBIO
OTHOCHUTEIFHON aroCTepUOPHON IucHepcuu omuOKku oneHkd Pnp P B ycnoBumsx
yCTaHOBUBIIETOCS pekuMa QUIIbTpa, Korma k — o0 a OTHOCHUTENbHAS alocTepuopHast
JUCTIEpCHUsS] OLIMOKHM OIEHKH CTaHOBUTCSA MOCTOSHHOH. llocTpoeHsl 3aBUCHMMOCTH
OTHOCHUTEILHOH alloCTePUOPHOM AUCTIEPCHH OIIIMOKH OIIEHKH OT B KaHAJIE HAOIIOCHNUST
NpU 3HAUEHHSX WHTEpBaja Koppesinud kop T = 1 4uro xapakTepHO st OBICTPBIX
n3MeHeHnH kaHana u kop t = 20, 94To XapakTepHO AJIsl MeJICHHBIX U3MEHEHUH KaHaa.
Ha pucynke 3 mpejicraBieHbl JaHHbIE 3aBUCUMOCTH. HWKHSAS KpHBasi COOTBETCTBYET
aroCTePUOPHON JIUCTIEPCHH TIPH WHTEpBalie Koppesrsiiuu kop T = 20, a BepxHsis KpuBas
-mpukopt =1

0.32 T ¥ ¥ 13 F T

P/Pnp
(=]
[
»N
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|

0.4 [— -\- L 1 ! | —
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Pucynox 3 — «3asucumocms omHocumenbHol anocmepuopHol OUCnepcuL OuUOKU OYeHKU O g»

W3 nomydeHHBIX TpaHKOB Ha PUCYHKE 3 BWIHO, YTO 3HAYCHHS OTHOCHUTEIHHOM
aroCTePUOPHOM JUCTICPCUH OITUOKH OIIEHKH OOJTbIIIE IPU MEHBIIIEM 3HAYCHU U HHTEpBaJIa
Koppessinun (TIpu OBICTPBIX M3MEHEHUsIX KaHana). Tak ke W3 MOoNyYeHHBIX TpadukoB
MOYXXHO CZeJIaTh BBIBOJI O TOM, YTO TpU Maybix 3HaueHusx q =0 ab oTrHocuTenbHas
aroCTepHOpHAsT JTUCIIEPCUU OIMUOKH OLEHKH SIBJISETCS JOCTATOYHO OOJBIIOH H
cocrasisieT 0,3 st ObICTPBIX M3MEHEHNH napameTpoB kaHana u 0,217 it MeJIeHHBIX
n3MeHeHui. [lpu yBenuueHnn  OTHOCHUTENbHAS arloCTePHOpPHAs TUCTIEPCHUU OIUOKH
OILIEHKM BHauaje pe3Ko CHMUKAETCS, 3aTeM CHIDKEHHUE 3aMeJUIsIeTCs, U PU TOCTIKEHUH
q = OTHOCHTEJIbHAS arl0CTEPUOPHAS IUCTIEPCHU OLIMOKH OIIEHKH SIBIISIETCS IOCTATOUHO
Oonbmioit u cocrapnser 0,3 ans ObICTPHIX M3MEHEHHH mapameTpoB kKaHaia u 0,217
JUIE MEIUICHHBIX HM3MeHeHWH. [Ipu yBenn4eHuW ¢ OTHOCHUTENbHas anocTepuopHas
JMCTIEPCUH OLTMOKHU OIIEHKH BHaYaJe pe3K0 CHUXKAETCS, 3aTEM CHIDKCHUE 3aMeJUIsSIeTCs,
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U TIPpHU JTOCTHKEHUM ( = Ib MpakTU4YecKu OTHOCHUTENbHAS allOCTEPUOPHAS TUCTICPCUH
OIIMOKH OLIEHKH HE U3MEHSETCS.

3akaouenue

[IpakTryeckoe NTPUMEHEHHE MHOTOMEPHOM PEKypPCHUBHOM MPOIEAYPHl OICHKU
Kanmana-botocu B OoTIHMYME OT TPaAUIMOHHBIX OJHOMEPHBIX OILICHOK, U OIICHOK,
OCHOBaHHBIX Ha BBIOOPOYHBIX CTAaTHCTUKAX, IMO3BOJISICT IOJIyYaTh OOJIee TOYHBIC
Ppe3yIbTaThl U CHHTE3UPOBATh YITPABIISIOIICE BO3ICHCTBHE PeKUMa (PYHKIIMOHUPOBAHUS
B peajbHOM MacIliTade BpeMeHU. AHaIN3 MHOTOMEpHO# npotieypsl Kaimana-brrocu ¢
Y4eTOM CTaTUCTHUYECKOU CBSI3U JIACT BHIMTPHIII 10 TOYHOCTH OIICHUBAHUS OOJIbIIIE, YeM
B 10 pa3 v 3TOT BBIUTPHIII YBEIHYUBACTCS C YBEITUUCHUEM OTHOIICHUS CUTHAJ/IIIYM.
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