
Orsurn oQuqlra.rrbHoro orrrloHeHTa

BeAyrrlero clequaJrucra AO (KOEPA), KaHAzAara rexHI{rIecKLIX HayK,

Ha ALrcceprarllroHHyro pa6ory Ar,:o-fiair6ayu A6aytraHlr Moxavrue aa Canexa

<<IrlccneAoBaHvre MeroAoB upazpa6orKa aJrropLrrMoB o6pa6orrv cvrHarroB AJrt

cr{creM aBToMarLr rre cKoro pacno3Ha BaHLrfl, rere Q onnofi pe.ru n p e crry6rzre

Zeueu>>, npeAcraBrennofi Ha cozcKaHr4e yqeHofi crenenz KaH4vr4uta

TexHuqecKLrx HayK rro cneqv€urbHocTtl

0 5 .I2.1 3 - <<CzcreMbr, certr v ycrpoficrna reneKoMvrynurcaqzfi>

npocrofr Aocryrl IUI4poKLIX cJIoeB HaceJleHr4r K cnpanouuofi un$opuaqrEz kr

IIO3BOJTLTT rroBbrcrrTb ypOBeHb X{rr3HLr.

Oco6ennocrblo pa3roBopuofi apaicrofi pequ flBJrflercfl Huuruqve MHoxecrBa

ALIaTIeKToB Aaxe B rlpeAenax o4Hofr crpaHbr, rrro B 3HaqLrreJrrnofi Mepe [pI4BoALrr

K cHZ)KeHLIro KaqecrBa pacno3HaBaHl4.s. YKa3aHnas oco6eHHocrb o6ycnasrLTBaeT

CJIOITHOCTb CO3AaHI4fl CLICTeM aBTOMaTLIqeCKOTO pacno3HaBAHlztfl peql4, BBLIAy qeIO

KonvqecrBo pa3pa6oror s srofi o6racru Anr- apa6cKrrx crpaH rpafiue vralo. B

Zeuene no4o6nrre paspa6orrcz soo6qe orcyrcrByror.

OrAemno cneAyer orMerurb npo6leuu, cBr3aHHbre c reM, rrro peanbHbrx

ycnoBkI.f,x peqb corrpoBoxtAaeTc.fi ooJrblur{M KoIuqecTBoM froMex, a npu [onbITKe

rIoAaBneHI{.u rloMex l4cKaxalorc{ rroJre3Hble cr4fHarrbr14 cHrr}Kaerc.fl AocToBepHocrb

pacno3HaBaEvrfl.. Tar<xe cklnbHoe BIruA]Hvre Ha KaqecrBo pacllo3HaBaHlrf, oK€BbrBaer

rr ac ToTH a.rr xap aKTep r4cTLrKa KaH€LJr a C Br3 r{.

Taruu o6pasovt, B Hacrotlqee BpeM.rr cyrqe crByer aKTyan bHafl TexHr4qe c Kafl, vr

HayqHaq 3a4aqa uccJreAoBanufl. cyqecrByrcnlux MeroAoB o6pa6orrv perreBbrx

Ha Aannufi MoMeHT BpeMeHLI rere$oHHar cerb B Irleuene AocraroqHo

pa3BVTa, B CBfl3r4 C

aBTOMaTkr 3Lrp OBaHHbre

Heo6xo4r4Mocrb B HLrx,

co3AaroT npeAnochrnKkr

qEM BO3HLTKA9T

cIIpaBoqHbre

a raKx(e srtcoKlrfi

Ans. opfaHLr3aqurr4

AocraroqHo 6olrurofi crrpoc Ha

u pefzcTparlr4oHHbre cLrcTeMbr.

ypoBeHb BbrrrrrcJrzrelrHofi TexHrrKLr

AaHHIIX cplcreM, rITo o6ecue.rzr

clIrH€InoB, a raK)I(e paspa6orKl4 eQQercrznHbrx z[JrroplrrMoB o6pa6omLr AaHHbrx



clrrHaJroB, npeAHa3HaqeHHbre Anfl apa6crofi pecrry6ruru Zeuen. lloerovry

perxaeMaf, B ,qr{ccepraqzonnofi pa6ore 3aAarra rroBbrlueHut ycroirrlllBocrLI cLIcreM

aBToMarr4qecKoro pacrro3HaBaHvrfl peqkr r eos4eficrBrllo BHeTTIHLIX Qarropon na

CI{|HAJI.'IBI,IETCq AKTVAJIbHOII.

Hon[sHa [onyqeHHbrx pe3ynbraroB 3aKrroqaercr B cne.4yrouleM :

1. B xoAe pa6oru 6sutu lonyqeHbr Bbrpax(eHlrr, rro3Bonrroulr4e orleHurb

BeporrHocrr orun 6rz riAeHru$n raqu kr AkrureKTa npv npoprcHec eHvru KoHTponb-

Hbrx cJroB. llp" z4eHruQLrKarlvn vcrronr:yrorcr aKycrlrqecKne MoAeJrr{ npokr3He-

cenufi KoHTpoJrbHbrx cJroB, co3AaHHbre Anq KalKAofo AI{zrneKTa.

2. B pesyJlbrare gKclepr4MeHTa [onyqeHbr 3HarreHLT.{ AocroBepHocrLr

pacrro3HaBauvrs. [pI{ I{AeHuE$IaraqvuilelescKlrx ALr€rJreKToB. llorasaHo, qro ilplr

LrcnoJrb3oBaHurlr aKycruqecKkrx uoAerefi rrpor{3Hecelouit KoHTponbHbrx cJroB, B

3HarrvreJmsofi M ep e rroBbrrrraercr Ao croBepHo crb pacrro3HaB aHrrf, .

3. florryuenrr BbrpaKeHprr, onpeAemroulze 3aBrrckrMocrb sHaqeHzfi

Mer-qacrorHblx Kerlcrp€urbHbrx rcoeQ$uqr4eHToB, HopM€lJrLr3oBaHHbrx [o cpeAHe-

My 3HarIeHLIIo, or BLIAa oronnofi Qynrquu, racrroJrbtyerr,rofi [prr ALrcKperHoM

npeo6pa.:oBaHlrrr @ypre, r{ HepaBHoMepHocrlr AtfX KaHana cBfl3pr.

4. B pesynrrare gKclreplIMeHTanbHoro r4ccneAoBaHkTrBlrvrflHvrfl.p€r3rr4q-

HbIX oKoHnrrx QyHKIIuu Ha 3HaqeHLr{ HopMzurr43oBaHHbrx MeJI-qacrorHbIX Ken-

crpanbHblx roeQSuuI{eHToB, 6srnz BbrAeJreHbr oKoHHbre Synr<qzz, rro3BoJrrrcque

yMeHbIxI4Tb BJILITHLIe qaCTOTHOLT XapaKTepIdQTIdKI".I KaHaJra CBfl3pr Ha HOpMUtrrLr3O-

BaHHbre napaMeTpbr peqeBoro clrfH€Lla.

5. B peynrrare gKclepl4MeHT€trrbHoro r4ccJreAoBaHvrfl Bo3Mo)r(Hocrefi

crleKTp€ilbHoro BIITII4TaHLII z Sunrrpa Bunepa rro rroAaBJreHr4ro rroMex npr4 aBTo-

MarkIrIecKoM pacuoglc.aBaHvwr pequ, 6l''Ittu oIIeHeHbI Lrx Bo3MontHocrr4 cnvrlKe]Hnfl

BIruflHprfl aAALrrvrBHbIX rloMex Ha AocroBepHocrb pacrro3HaBannflpeqr4 e frelaeHe.

[f pa nruv ecKrr M rr pe3yJrbrara M u pa6oru -sBnrrorc.f, :

1. [nx lonrrureHklt rloMexoycrofi.rzeocrvr aL4 TeM paclo3HaBaHLrrr peqz

paspa6oraHbl MeroAuKa I{ coorBercrByroqufi eft urnropr4TM orIeHKr{ Bo3MoxHo-



crefi crreKTpanbHoro Bbrrrr4TaHnfl. Lr bkrnbrpa BLrHepa no cHLIx{eHI{Io BJII4.f,HLLfl tlo-

MEX HA 3HATIEHLI{ UAPAMETPOB PEqEBbIX CLI|H€IIIOB LT TOqHOCTb PACNO3HABAHIdfl.

peqll.

2. Paspa6oraHbr MeroALrKa Lr coorBercrByloqzfi anropI4rM oqeHnI,r eQ-

Qerrunnocrn HopManv3ar\vn Mer-qacrorHblx Kerlcrp€rnbHblx xosQ$zqI{eHToB

AJUI CHLIxeHufl. BII.flHI'Ifl IIacToTHoI{ XapaKTepLICTIIKI4 KaHaIIa CBfl3vI Ha AocTOBep-

H O CTb p acrr o3Ha BaHVrfl . p eqe Bbrx c o o 6rq e n nfi . ilel,/'Lenc Ko f o ALr arr eKTa.

3. Paspa6oraHo vrnporrrJro rocyAapcrBeHrryro perLrcrpaquro rporpaMM-

xoe o6ecnerreHLre, peaJrv3yroqee pa3pa6orannue aJrropLrrMbr, Koropoe [o3BoJr{er

o6ecue.r[Tb orrrrrM€urbHyro uacrpofircy c eAcrB rroAaBJreHLTlBJrvflHI4rI rloMex r4qa-

crornofi xapaKTepurcruKLl KaHarra cBfl3Lr ua pa6ory clrcreM pacrro3HaBaHvrt pequ.

4. llpe4roxeH aJrropr{rM LrAeHrzQzraqzlr Au€rneKroB, Koropufi o6ec-

rreqr4Baer orHoclrrenbr{yrc ourrE6ry z4euru$zKarlulr paBHyro 0,24oA. qro rro3Bo-

rser [oBbrcLrrb AocroBepHocrb pacno3HaBaHr4r apa6cr<zx nasnaHzfi rlLtQp Irlenaen-

cKoro ArrarreKTa, KaK MLTHLTMyM , ua 7Yo.

5. CocrasreHbr r{ o6pa6oranu nrr6oprv ay4uo3arrucefi.4u o6yvenLrs. Lr

TecrzpoBaHus. cLIcreM aBToMarlTqecKoro pacrro3HaBaHnfl, apa6crofi peqLT lleuen-

cKoro .[r4aJreKTa.

locronepnocrb noJlyqeHHbrx aBTopoM pe3ynbraroB He Bbr3brBaer couueuufi ,

T.K. Onpe4enfleTcs. KoppeKTHbIM rrcloJlb3oBaHlreM MaTeMaTr4qecKofo alnaputa Lr

I{MLITaIIVOHHbIM MOAenr4pOBaHr{eM, a raKx(e [paKTI{qeCKLrM ncfronb3oBaHl{eM, o

qeM cBllAerenbcrByer aKTbI BHeApeHLrr lloflyqeHHbrx ALrccepTaHToM pe3ynbraroB B

OOO <I{enrp peqeBbrx rexHorrorufi> (r. CaHrr-llerep6ypr), a raKxe n y.re6nufi

rpoqecc Ha raSe4pe paAVorexHLrKLr . vr paALroclrcreM BlaAzvtrpcKoro

rocyAapcrBeHHoro yHplBepcvrera LrMenz ArercaH4pa lpraropreBrrrra u Flzronas

lpzropreBlrrra Crorerosrx (BlfV).

MareprEa-urr Alrcceprarlkrr.r npounr{ anpo6aqlrro B BLrAe nucrynrenzfi

aBTopa Ha rleTblpex HayqHo-TexHLItIecKLIX ron$epenrJkrflx) Lr B BLrAe uy6luraqnfi n

c6opnurax rpyAoB kI )KypHanax, B r..r. 3 crarblr B )KypHaJrax, peKoMeHAoBaHHbrx



BAK, 7 - sa MelKAyHapoAHLrx roHQepeuqr{f,x (ogna pa6ora - B r{3AaHuu IEEE,

r{HAeKcupyeMoM SCOPUS). Anroponr ronyqeHo 4

rocyAapcrnennofi perncrparluv rporpaMM AJrr 3BM.

.{nccepraqlroHHa.f, pa6ora cocror{T Lr3 BBeAeHurr, verrrpdx rJraB,

3aKJIIorIeHut, 6u1tnorpaQzvecKoro crrlrcKa, BKrroqaroulero 100 nazueuonaunfi,

crl{cKa coKpauleHuiru 7 npnnoNeuuir. O6qvft o6r€rvr Azcceprarluu I30 crpaHlrrl,

B ToM qucne 111 crpaHlrrl ocHoBHoro reKcra.

Bo eneAeHrlrl coAepxtlTTct rrocraHoBra upo6neMbr, cSopuylzpoBaHbr rlenb

llccneAoBaHvrfl.14 peuraeMble 3aAarIrI, IroKa3aHbr HayqHat HoBr43Ha Lr [paKTI4rIecKat

3HaqLIMocTb [OnyqeHHbIX pe3ynbTaToB, OIIpeAeJIeHbI IIOJIO)I(eHILI, BbIHOCLIMbIe Ha

3aIIILrTy.

B uepnoru pa3AeJre AuccepraHroM paccMorpenrr oco6eHHocrLr u upo6leurr

rlocrpoeHl4{ cLIcreM aBToMarr{qecKoro pacrro3HaBaHtrfl apa6crofi pequ,

rocKoJlbKy apa6crcufi .l3bIK xapaKTepkrcyercfl, 6otrruvu pasnoo6p€BLreM

AI4€uIeKTos. BHflsrena neo6xoAuMocrb BKJrroqeHvrfl. krlle]tsIrzouraropa AuureKTa B

cocraB cl4creMbl pacrlo3HaBaHkrfl pequ. CAenanrr BbrBoAbr, qro AocraroqHo

BbIcoKuuI ToqHocrb u4enrzQuKarllrkr Aocrzraerc.s rrpu ucrroJrb3oBaHvrvr

aKycrl4qecKl4x uoA neft, Ha ocHoBe cKpbITbIX Maproncrczx uoAerefi u IIpLr

LIcnoJlb3oBaHvrkr MeJI-qacrorHbIX KencrpurnbHhrx roeQQuqr{eHToB B KaqecrBe

rlapaMerpoB peqeBblx cI,IrH€rJroB. Tarxe n 4annofi rnaBe [oK€BaHo, rrro AnA

rIoBbIIrIeHut ycroitqLlBocrt4 MeJl-rracrorHbrx Kencrp€rJrbHbrx riosoQuqr4eHToB K

qacToTHoI4 xapaKTept4cTvrKvr KaHaIIa CBfl3VI I4CIIOJIb3VIOT

3HarreHLrro. Bolruroe

pacno3HaBaHulr pellu,

xoeSSuqLreHroB

KoJruqecreo oruu6oK. Bo3HlrKaloruux

ooycnoBneHo BnI4.lHI{eM aKycrlrqecKkrx rroMex, Koropbre conpoBo)r(Aaror peuenofi

CLIIH€III.

'{lr ouzcrKLl 3alrryureHuoft pequ pLrMeHflror crreKTp€lJrbHoe Bbrrvrankre Lr

Sulrrp Buuepa. I4ccle4onaHbl Bo3MoxHocrr{ rroAaBneHr4rr rroMex c rroMorubro

clreKTpanbHoe BbIqkITaHue kr Qunrrp Buuepa Ha rrpzMepe aBToMarr4rrecKoro

pacno3HaBaHufl HassaHzfi rlzsp Ha ALTAIeKTHOM r3brKe frevreua

cBprAeTenbcTBa

143MEHCHU'M

HOpM€UrLr3arlr4ro ro vrx cpeAHeMy

IIpLI aBTOMaTLIqecKOM



Bo nropofi r.nane paccMorpeHo LrcloJIb3oBaHI4e LrAeHTlrQnraquu ArraJreroa

An[ noBbrrrreHlrr AocToBepHocrr.r paclo3HaBanns.. Paccuorpena Bo3MoxHocTb

rlclroJlb3oBalakrfl. aKycruqecKr4x ruo4erefi nporr3Heceguit recroBbrx cJIoB AJII

orreparr4Bnofi zAenru$zraqzr4 oAHoro Lr3 Tpex fieuencrzx ALr€ureKToB B npoqecce

o6parqenux rloJrb3oBareJlr K aBToMarr{.recxofi reneSonHofi cupano.rHofi cr4creMe

Ha rlpl4Mepe apa6crllx Ha3Banufr or4eJrbHbrx rIZQp. Anrop pa6oru Aenaer BbrBoA

o qerecoo6pa3HocrLr n4eHruQuKarluv ALraJreKToB, rrocKonbr(y BeporrTHocTb

Yo to 98.1 Yo - 98,3 %npaBr{JrbHoro pacrro3HaBaHLrrr yBenwrLrBaercfl c 97,6

(n aaencuMocrr..r or 4raanerra).

B rperrefi ruaee nccneAoBaHa Bo3MoxHocrb nplrMeHeHr,rf, HopM€ur r43ar\vu

rlapaMerpoB avrrHaJra Anfl [oAaBJreHZf, BrrLrflrrvrs, -racrornoft xapaKTepvrcrvrKu

KaHarIa cBfl3kr Ha paooTy ckrcTeMbr aPToMarl4rlecKofo pacrro3HaBaHkrs. pequ.

Paccuorpeno BIrvflHue Bvr4a oxonHofi Synrqzu vr HepaBHoMepHocr[

aMllJluryAHo-qacrornofi xapaKTepkrcrkrKvr KaHana cBfl3vr Ha crerreHb

cra6nttuzalJLrv HopMilJIkt3oBaHHbIX [apaMerpoB crrrH€rrra. llorryveHo BbrpaxeHr4e

AJrf, pa3Hocrll HopMLIpoBaHHbrx norapzQrvron crreKTpoB clrrHaJra AJrr cnyqaeB

o oyqe HLUI LI T e CTkIp O BA}Iprs. C II CTe MhT aBTOM aTLI3 T4p OB aH H Of O p aC II O 3IJAB AHUA p eqr4.

C noMolrlblo LrMvrrar\vroHHoro MoAenvpoBaHvrfl. AoKa3aHo, qro roqHocrb

pacno3HaBaHvrfl. yBenl4ql4BaeTcs c r4crroJrb3oBaHLreM HopM€lJII,BarlVLr napaMeTpoB

peqeBoro coo6Iqenzr. I4cnortrsoBalne oKoH rle6rrrueea 14 XauHa, Koropbre

LIMeIor tualrrfi ypoBeHb 6orosrrx JlerrecrKoB, yA€LneHHbIX or ocHoBHoro JrerrecrKa,

o6ecne.rzBalor 6olruryro AocroBepHocrb pacno3HaBaHufl. rro cpaBHeHr{ro c oKHoM

XsNarvrzHra

B uerneprofi r.rrane [peAcraBJIeHo orrr4caHue nporpaMMHoro KoMrrJreKca,

npeAHa3HaqeHHoro An.l oIIeHKI4 noMexoycrofiur{Bocrr{ clrcreM pacrro3HaBaHvrt

peqn n rereQoHurLr, ar4MeHHo:

- Bo3Mo)I{Hocrb KoMrlneKca orleHr{Tb e$QerrunHocrb rroAaBneHrlt

aAAI4TI{BHbIX TIOMeX C IIOMOITIbTO CneKTp€rJrbHOfo BbrqlrTaHlrr, a TaKXe rryTeM

rlcrroJrb3o BaHLrfl Qunrrpa B uHepa;

- BO3MOI(HoCTb KoMIIJIeKca OIIeHLITb HOpMZrnLBaIIurc [apaMeTpOB peqeBOIO

CI4fHana IIo VX CpeAHeMy 3HaqeHI4IO BO BpeMeHLI, qTO IIO3BOJI.f,eT yMeHbIIILITb



B Jr?]rflHne I43 M e HqI{ B O CTI{ rI aCTOTH O U Xap aKTep 14 CTI{ KI4

pacrro3HaBaHvrfl..

KAHLIIA CBfl3Id HA TOqHOCTB

pacno3HaBaHvrS.,

pacrro3HaBaHVs

An[ 3BM..

OcnosHue

B sarcrroqeHrlrl c$opvrynlrpoBaHbr ocHoBHbre pe3ynbraru pa6orbr, cAeJraHhr

BbrBoAbr o ee [paKTz.recrcoft 3Haqr4Mocrla.

B rrprrJro?KeHrrflx npeAcraBJreHbr pe3ynbrarbr 9KCrrepLrMeHTOB

xlacczQzKarlvn ALI€uIeKToB Ha rplr rpynrrbr r4 Ha ABe lpyrrrrbr, xapaKTepLrcrr4Kvr

[ccneAyeMblx IuyMoB LI pe3ynbTarhr Lrx BJrLrflIIut Ha AocToBepHocTb cI{cTeMbI
i.

Pesymrar recrltpoBaHvrfl clrcreM aBToMarLrrrecKoro

peqn, aKTbr BHeApeHLrs, cBLrAeTeJrbcTBa o pefLrcTpar\krvr [porpaMM

IIOIO)KEHLI-S LT BbrBoAbr, cQoprr,rynlrpoBaHHbre B pa6ore,

o6ocnosaHbl, rlpoBepeHbr Lr orpax{eHbr B.HayrrHbrx rry6nuraqzsx. AsropeQepar n

AOCTaTOqHOZ CTerreHLr OTpaXaeT C OAepXaHUe ALTCC9pT ar\VU.

B KaqecrBe 3aMeqaHrrfi no Allcceprarlzounofi pa6ore cneAyer orMerzrb

cJre.qyrcuee:

1. B .qzcceprauuonnoft pa6ore He rrpoBeAeHa orIeHKa BJrvrflHufl BHeruHrx

rxyMoB Ha pacrro3HaBaHr4e Ar{arreKTa freueucrcofi rpynnbr ALriureKToB.

2. B pa6ore He npvBeAeHa oIIeHKa rrpor43BoALrreJrbHocrlr rpe6yenrux

BbITIUCT?ITeJIbHbIX CI4CTeM Anr peaJrLr3ArJIlVr MeTOAOB Lr COOTBeTCTByTTTIHX

anroplrrMoB, pa3pa6orannrrx aBTopoM.

3. flpn uccneAoBanur4 Blrr4fl:rrvrfl. ruyMa Ha .qocroBepHocrb pacrro3HaBaHnfl He

paccMorpeH ruyM B BI4Ae nocropoHnefi Souonofi pevz, KaK oAr4H us Hanloree

paclpocrpaHeHHbrx B rroBceAHeeHofr xLr3Hz.

Hecuorpx Ha yK€BaHHbre 3aMerraHr4r, ALrcceprarlur Alr-flafi6asu

Moxauue4a Calexa flBlrflercfl. sanepurennofi HayqHo-A64ynrauz

LIccJIeAoBareJIbcKofi pa6orofi, co4epxaqefi rlccneAoBalnue MeroAoB, pa:pa6orrcy

anropLITMoB 14 rIporpaMMHhIX cpeAcrB Anfl o6pa6orrz cr{rHuuroB c rleJrbro

IIoBbIIrIeHI4t rloMe oycrofivzBocrl{ rele$onnrrx cucreM aBToMarzqecKoro

pacrro3HaBaHvrr, apa6cr<ofi peqr4 n pecuy6lzrce Zeruen.



Ha ocHoBaHuLI kr3Jlo)r(eHHofo cr{prraro, rrTo AkIcceprallvtoHnafl, pa6ota

yAoBJrerBop.rrer rpe6oearurrM rr.r. 9, 10, 11, 13, 14 llonoNelent o rpvcyxAeHrlll

yqeHbrx creneneft ) a ee aBrop A"rrr-[afi6ann A64y"rrraHu MoxaMMeA Calex

3acJryxrr4Baer rrpucy)KAeHrrrr y.renofi creIreHLI KaHALIAaTa rexHuqecKLIX HayK rlo

cnerlr4 €rrrbHocrLr 0 5 . 12.1 3 < CncreMbr, cervr vr y crp ofi crBa reJleKonavrynuraqzfi > .

OQuquanrnufi ourroHeHr

Belyqufi creqlluulktcr

AO <KoncrpyKropcKoe OnrrrHoe Ercpo

PaAraoAnraparypbl) (AO (KOEPA)),

r. Bra4nuup,

KaHALTAaT TeXHUTIeCKIIX HayK C.I4. Kv.rIaH

600026, r Bra4uvrvp,yn. JlarraHa, A. 1-f,

rereQoH: (4922) 43 -l 4-l 4,

Email: Kuchin@kobra.su

floAuucr Kyvuna C.I4. 3aBepffo,

MeHeAXep ro repcoHany O.rc. Jloena

82"{2.n73


