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<<I4ncrnryr oJreKrpoHHbD( yrpaBJurroqpD( MaruLrH uv,. I4.C. Epyra>>

Ha Ar4cceprarlLtoHrryro pa6ory Cxoproxrasofi Haramu CepreeBHEI Ha reMy:

<<MeroAsr noKzrlrr{3arlkrukru4enruQuKar\uu rrJrocKrlrx prrrLtAHbrx o6rertos na uso6paxeHuitx),

rrpeAcraBJreHFryro Ha coucKaHr{e yreuofi crerreHu KaHArIAara rexH[IrIecKI,Ix HayK rlo

c[equarrbHocrrrr 2.3.1- <<Cucreunrrfi a1aJrkr3, )rrrpaBneHue u o6pa6oTKa un$opuaqzll,

CTATIICTUKA>

Arcrya.rrrHocrb ArrcceprallrlonHoro rlccJregoBalrrlr

CoapervreHHbre cilcreMbr pacrro3HaBanus. uso6paxenufi orHoc.nrcr K o6lacrn

noBceAHeBHoro ucrroJrb3oBalns, B ToM qr,rcre na uo6zrbHbrx ycrpoficrnax. Cpe4I{ MHoxecrBa

3aAaq oco6oe .BHEMaHue y,qeJrflerc.fl JroKaJrr{3arl[[ H u4eHrz$uKaltrnu o6rertos. C

paclpocrpaHeHueM uo6znrnbrx KaMep Bo3HlrKJra norpe6Hocrb B MeroAax, ycroft'rrrBblx K

lrcKaxeHLrf,M: cMa3aM, 6lnrcavr, HelpeAcK€ByeMbIM rloBoporaM lI LI3MeHeHTITIM reoMerpufi.

I4cnomsoBaHr{e cepBepHbrx perrreHuir c Bbrq[cJrureJrbHbIMI,I pecypcaMrl ycrpauaer xdctrcze

orpaHzrreHr,rf, rro cKopocrrr L4 rraM.f,Tl{, Ho rpe6yet cra6nnrnoro [HTepHera vt cuoco6a

6esouacHofi nepeAaqu AaHr{brx. Ha ycrpoftcrre pacno3HaBanvte He rpe6yer nepeAaqu

rso6paxeHrrrr, oAHaKo HaKJraAbrBaer oIpaHr{qennfl, Ha BbrrIIlIcJIHTenbHEIe 3arparbl. Bce sru

Sarropu noATBepxAaror BaxHocrb pa-:pa6orrn MeroAoB pacrlo3HaBauvIfl,, coqerarcIqux

TOqHOCTb, CKOpOCTb Vr gaqUUIesHOCTb AaHHbrX B yCnOBIl[X OrpaHAqeHHbIx pecypcoB

uo6ramnbrx ycrpoficrs.
B pa6ore rccneAyrorcf, rrJrocxrae o6reKrEr c xecmofi rut6o roJryxecrrofi crpyrtypofi.

Ecnu paccMarptrBarbuao6paxeHkre KaK coBoKy[Hocrb rrpv3HaKoB, To Hapa3Hbrx nso6paxemusx

KJracca Ar-f, o6teKTa c floJryxecrrcofi crpyxrypofi qacrb [prI3HaKoB Moxer MeHsrbcn, a .racrb
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ocra6rcs cta6znrnofi. 3ro gonoJrHlrreJrbHo ocJroxHrrer orrpeAeJreHr{e flpr,rHaAnexHocrrl K

KJIaccy, T.K. craHAapr KJracca He Moxer 6rrru BbrpaxeH eAr{HbrM BeKTopoM [pu3HaKoB.

Xors nefiponurre cerrr cuoco6nrr AaBarb BbrcoKr{e p*yJrbrarbr, }IM rpe6yrorcr
o6mupnue o6yrarorque nu6opKrr, MorrlHbre rpa$zuecKue [poqeccopbr rr AorronHLITeJIbHoe

BpeMrr AJUr 4oo6yreHux. Apy.ofi r,rgnecurrrfi rroAxoA 3aKrroqaercf, B npeAcraBJleHur{

u:o6paxenufi na6opoM JroKaIrBHErx rpv3HaKon. CxoproKuHa H.C. orMeqaer, qro MeroAbr raKoro

rroAxoAa MoxHo orrr[Mu3LrpoBarb, [clorr3ys uporrxdnHbre rrprr3HaKr{ (nuuuu, TeKcroBble

sonu) Alx 6oree e QQexr[sHofi JroKarr[3 au Ltkr kr oKoHoMLt h rraMflTu.

Hayunaa HoBrr3Ha. B 4llcceprarlrroHHofi pa6ote rpeAnoxeubr HoBbre opI{ruHaIIbHbIe

MeroAhr rrorrcKa reKcroB c 3aAaHHofi crpyrrypofi (rercrbr MarrruHoqr,rraeMbD( son), ycrofr.rranrre

K ucKaxeHrrrrM, xapaKTepHbrM AJrf, cr6urr,r naa-uo$opMarHbrMlr KaMepaMLr. Crozr orMerilTb, tITo

gro rlepBbre MeroAbr, Koropbre AeMoHcrprrpyror rroKaApoByro roqHocrb rrorrcKa csrrrue'9Oo/otp

srrcorofi cKopocrrr pa6oru (>24 KaApoB B ceKyHAy). flpeacraBJreH nosrrfi MeroA pacu6ra

rapaMerpoB upeo6pas oBalvrs.) otrocxrquficx K ceueficrny RANSAC Lr o6se1ussrorqufi

Bo3MoxHocru HecKoJrbKrlx cyqecrByroq[x €urrop]rrMos. OH AorronHeH grarraM]r Qumtpaqzz
nrr6opox I{ rvlore3, rrapaMerpbr Koropbrx 3aBprc.f,T or KoHKperHbrx ycronufi 3aAaqw, qro

IIo3BoJUIeT IIpI4MeHrITb MeToA B pa3nLHHbIx cqelJapldflX c pa3nuqilouryIMucs. napaMeTpaMll.

flpe4loxen nosrrfi MeroA AJUr noKurJrvt3arlukrkr r{AeHTlr$vraqnu rrJrocroro pr4ruAHoro o6tercra

na uso6pa)Kenvru c rroMorrlbro HoBoro [p[3HaKoBoro [peAcraBnenLrs, uso6paxenux (coueraHze

JloKzlrrbHbrx u "[porrxeHHhrx" npusnaxon). Brrnolneno opurrrHturbHoe rrccneAoBaHne

TOqHOCTII MeTOAa C pa3HbIMrI TkIrtA][',[kI JIOKaJIbHbIx [pLrcHaKOB.

Oqenrca coAepxaHrrfl Arrcceprarlur
B rnane 1 cfioprrayrrEpoBaHbr 3a1avru xlaccusunarlukr kT JroKaJrr.r3a\uu, BbIAeneHbI ABa

noAxoAa K rrrx perxeHraro: [ocneAoBaTeJrbHsrfi (uooqepeAHoe pelreHr4e raxAofi zaaatn) u
rrap€urJrenrnrrfi (cne4enue o6enx 3aAaq K e4nnofi nocranorre). B pa6ore rpeAnaraerc.f,

LrcrroJrb3oBarb rrapaJlJrenrnrrfi rroAxoA, oluparcquitcg" Ha amaJrurrLr.uecKoe corlocraBJreul{e

rrplr3HaKoB vso6paxenufi. ,,{aree [puBeAeH o6sop MeroAoB, cBfl3aHHbrx c BbIAeneHLIeM

lpLI3HaKos Ha zso6ptDKeHrru, rx 6rrcrphrM corrocraBJreHLreM c rrpeABapr{TenbHo BbIrI}IcJIeHHbIM

na6oporra (6a:ofi rpu3HaKos) anf, paHxr{poBaHkrfl. KJraccoB, a raKxe roqHbrM corlocraBJreHueM

rrpu3HaKoB B rrnocKocrLr 4rx pacuera noKzrJr[r3arJvruLt oKoHqareJrbHoro nu6opa KJIacca.

B rnase 2 upe4craBJreHbr MeroAbr rror4cKa An.f, AByx Blr.{oB rrpu3HaKoB: TeKcr c saAaHHofi

crpyKTypoit u rrpf,MoyroJrbHrrKr{. flpe1nonaraercfl, qro rroJroxeHr{e o6rerra rru6o crporo
ofpaHuqeHo (upn r{3BecrHbrx uapavrerpax), rur6o flBrrflercfl, rpola3BonbHbrM. Anfl rloldcKa

uerup6xyroJrbHLrKoB MeroAbr BKrroqilor raKLre o6rqlre grarrbr, KaK [ocrpoeHrre uolyrononofi
Kaprbr lpaHurl BbrAeneHu.f, truwrwit rro npeo6pa:oBaHr.rrc XaQa, nepeceqeHue turuvrit,

ruacczQuKarllr.f, yrJroB, rrocrpoeH[e n{rrore3 orBera (uerup€xyromuurcon), Sunrrpaqr4fl. ?r

paHxr{poBaHrre fl{rrore3. Orpanzuenns. Ha rronoxenlre o6rerra [po.f,BJurrorc.f, B ornl{rll4D(

MeroAoB BbrrorHeHus rrepeqllcfleHHbrx ruaroB. B KaqecrBe reKcroB co crpyrtypofi
paccMoTpeHbr cTpoKr.r MarrrkrHoqrrTaeMofi soHsr JrrrqHbrx AoKyMeHToa. fIpe4JIoxeHHbIe MeToAbr



paccqurrlBulror oKafiMnf,rorqufi [pflMoyroJrbHr/rK Arrs. Bcex crpoK. MeroArr rloucKa

Marrrl{Hoquraeuofi 3oHbr BKJrloqaror raKue o6qne grarrbr, KaK BErAeJreH}re [p]rM[Tunon (rouer
ru,I6o frrrKceJrbHbrx KoMrronenr), @nnmpaqurr [prrMLrrr.rBoB, nocrpoeHlre rpaSa paccrorrrrutrt

MexAy rrpr4MrlrTltBaMu, flocTpoeHr.re MrrHuMulJrbHofo ocToBHofo AepeBa rpaoa, BbrAeJIeHile

KJracrepoB Ha ocroBHoM AepeBe, orcer{BaHLre KJracrepoB u nsr6op orBera. fux Sulbrpaquu
au6opa corrcKareJrb npeAnaraer ucloJrb3oBarb 3HaHrrfl o crpyKType, B T.q. rrorlcK cneqnQurlHoro

AJr.f, MarlrrHorrprraeMbrx crpoK crrMBom. [ttx npeAnoxeHHbrx MeroAoM rIpoBeAeHbI 3aMepbl

ToqHocrrr rr BpeMeHlr pa6orrr Ha ua6op€x AaHHbrx, peneBaHTHbrx 3aAaqe.

B HraBe 3 npeAcraBJreHo pelreHr{e ocnosHofi zaplavrv pa6oru iIoK€uIIrBaIIu}I vr

u4enru1pvKarlvwr o6rerra na zso6paxeHvrvt. Bna.{aJre [peAJroxeH yn1^rIuennrrfi MeroA AJIfl

noKzlJrlr3arlulr PESAC, rcoroprrfi ornz-taercfl. TeM, qro [o3BoJurer orceuBarb vI orAeJIbHbIe

uo4nsr6opxra, T.e. 6asuc rrruorerrr.recrofi MoAeJru, u Bapr{aHTbr ivro4enefi, rlo 3aAaHHbIM

Kprrrepurrrvr. IIpu eroM Kprrrepuu ne (pnrccnpoBaHbr -- oHt4 MoryT 6rrrr Bbrp€rxeHbl AJLf, pa3HbD(

uogenefi v BorrJroruarb pzr3Hbre orpaHrdrreH[rr. Croprcrrana H.C. [peAnaraer peaIII,I3aIIuIo

PESAC AJUr pacqera upoeKrr,rBHoro npeo6pasoBaHr{.,r no 4 rapaM roqeK, Koropoe AonxHo
coorBercrBoBarb noK€rrru3arlzu o6rexra. Ilpeo6pa3oBaHue Moxer 6rrrr rropox,qeHo roJIbKo

rauepofi, a 3Haqr{T AonxHo 6rrru BbrrryKJrbrM, HeBbrpoxAeHHbrM u coorBercrBoBaru raxofi-nu6o
lo3e KaMepbr. Nrfl groro paccroflHr4e MexAy roqKaMu orpaHr{rreHo .cHu3y, a orJlrlque

pacTrxeHilfl-c){(aTufl cTopoH - cBepxy.

[aree orrracaHo BETTILIcJIeHI{e u co3AaHI,Ie 6a^gH [p]r3HaKoB MHoxecrBa KJIaccoB ?r

BhrqucJreHrre [prBHaKoB BxoAHoro uso6paxenux. Concrarem [peAnaraer BbrAeJI]ITb

rlpf,MoyroJrbHr{Krr rpaHprrl ttu6o reKcra Ao noKaJrbHbrx np}r3HaKoB }r rro HHM oIIeHrITb qacrb

rrapaMerpoB Anf, AamHefiruero aHalrLr3a - Macrrrra6 v yron rroBopora. Tarxe olucaHbl MeroA

Qnnrrpaqrru JroKzrrrbHbrx [pu3HaKoB rrocJre BbrAeneHr4rr r Szmrpa\krfl, [oxoxlltx AecKpurlTopoB,

nafi4ennrrx a 6age. Or$zlrrpoBaHHbre AaHHbre [orraAaror B rrpeAnoxeHrrylo peaJlu3allmo

PESAC, rAe rroxo)Kr.rx ro AecKpurrropaM KJraccoB paccqurbrBError rrapaMerpu upeo6ptBoBaHl{f,

ra orIeHKy. TecrupoBaHrre BbrrroJrueHo na vso6paxeHr4nx c AoKyMeHTaMlI, yAocroBepfroullrMl{

JrurrHocrr, Lt rpor{3BeAeH[.f,M]r xr{Borrucu. B ra6nuqax orpaxeHbr yJrfrrxeHvlfl or AonoJIHeH}IrI

JroK€rrrbHbrx rprtsHaKoB rpf,MoyroJrbHr{KaMz, Svrnrrpalquir., KpureprleB B PESAC. Taruu
o6pasou, pe3ynbrarbr AeMoHcrpLtpyror AocrLrxeHr{e rleJru, [ocraBJrennofi a pa6ote.

[parcruuecKaq 3HarrrrMocrb pe3yJrbraroB 14 BbrBoAoB Auccepraqlronnofi pa6oru
cocroLrr B ToM, qro pa3pa6oraHnrre B rrrcceprarlrru MeroAbr, cuoco6rr u [porpaMMbl AJUI

pemeHr.rf, sa4a,tvr noKirlrrr3arlvru 14 z4enrv$uKarlvru o6rerra na uso6pax.enuut MoryT 6rrtr
BHeApeHEr B Aef,TenrHocrE rrpeArrpurtuit,zattuMarcrq[xcxpazpa6orrofi ct4creM pacrlo3HaBalaus.

u o6pa6orKrr AoKyMeHToB u LrHbrx o6rerros c xecrKofi crpyrrypofi. B qacrHocrl{, pe3ynbrarbl

pa6omr upuMeHuMbr B pa6ore 6anxos (Anr$a Barr ), crpzxoBblx rouuanufi (AnrQa

Crpaxonanue), BY3os (PTy M?IP3A), rpeArpusrufi, rpoMEllrlrreHHocru (SmartEngines),

rocyAapcrBeHHbrx crryx6 r Ap.



3aue.ranns.
B xo4e aHaJrr4sa coAepxaHurs. u oQoplaleuns Avrcceprarluu rr aBTopeQepara orMeqeHbr

cneAyroqu e HeAocTaTKr{ :

1. Hecuorpf, Ha ro, qro rlenbro pa6oru f,BJrf,erctr froBbrrueHlre roqHocrr.r, cKopocruu
3aTpaT rraMrrTrlr AJrf, MeToAoB uAeHruouxaqkru H JroKzrJru3arlr,ru o6rerroB, B pa6ore ne

rrpeAcraBJreHbr a6comotrbre orleHKrr cKopocrlr paspa6oraHHbrx MeroAoB, a [prIBeAeHEr

TOJTbKO OTHOCrrTeJrbHbre OrIeHKr.r BpeMeHr{ pa6oru.
2. CorpeueHHbre cpeAcrBa BrrrrncJrlrrenrnofi TexHlrKrir Arrs, uo6zmnrrx ycrpoficrn

coAepxaT crrerlr4€rJru3upoBaHHbre ycKopvtrerrk\ TaKHe KaK: Bu4eofl,Apa, TeH3opHbIe

flApe, nefipoupoqeccopbr, oAHaKo orIeHKr{ eQQerrnBHocrpr pa:pa6oraHHbrx MeroAoB

rpoBoArrnucb Ha ycrapeBrrmx HacrorrEHrrx (AMD FX-8350, 2012 r.) u uo6ramnrrx
(ARM Cortex-A 7 3, 20 L 6 r. ) rranrporpoqe cc opax.

3. B pa6orc He rrpvBeAeHbr cxeMbr AJr.f, Bcex pa.:pa6otaHHErx MeroAoB, B Alrcceprarruvr
rpr,rBeAeHa roJrbKo cxeMa PESAC).

4. Bo mopofi z rperrefi HraBe Artcceprarlull coAepxr4TcflLr3JrLrruHe 6olrruoe KoruqecrBo

aHaJIIltTIlrtIeCKOfO MaTepkltUa.

Oflrae.reHnhre HeAoctatrr,r, TeM He MeHee, He oKa3blBalor cyrqecrBeHHoro BnufllaLrfl. Ha

HaTIHyIO Ir [paKrr{rrecKyro ueHHocrb pe3ynbTaToB rrpoBeAeHHoro ArrccepTarlktoHHoro
uccJIeAoB auyrs, pa6ora B uenoM orleHr{Baerc.fl [onoxr{TeJrbHo.

.{ocronepHocrb rr 3HarrrrMocrb peyJrbraroB.
OcnosHrre pe3yJlbraru pa6oru orry6ru.rKoBaHbr B perleH3rrpyeMbrx vaqanu.xxr{ AoJroxeHbl

Ha MexAyHapoAHbIx upo$nnbHbrx ron$eperulurx. flpe4roxeHHbre MeroAbr pe€urrl3oBaHbl AJUI

rlcrloJrb3oBalIl1{fl rrpeArrprrJ{TvtflMu) qTo [oATBepxAeHo aKT€lMLr o BHeApeHyrv\ vr 3afraTeHToBaHbI B

PO u CIXA. Kffo.renrre gKcrrep[rMeHTrr orrrrcaHbr AocraroqHo Arfl Bo3MoxHocrrl lx
BoclpoLI3BeAeHr{f, u BbrrroJrHeHbr Ha o6uleAocryrrHbrx na6opax uso6paxeruuit, a rroJry^reuHhle

pe3yJrbrarbr He rrporlrBopeqar caMu ce6e u rr3BecrHbrM AaHHETM. 3rv Qarropu yK€BbrBaror Ha

AOCTOBepHOCTb [OJrrreHHhrX pe3ynbTaTax vr Llx [paKTuqecKyro 3Harrr{MocTb.

3arc.nro.renne o coorBercrBr{rr Arrccepraquonuofi pa6oru KprITeprIflM,
ycraHoBJreHHbIM Ilo;roxerureM o rropflAKe rrp[cyxAeHrrfl yrreHbrx creueHefi

,{uccepraqutoHHafl. paiora Croproxznofi H.C. flBrnercs, :arepru6nnofi HafrHo-
rIccneAoBareJrbcKofi pa6orofi., o6na4aer BrryrpeHHLtM eALrHcrBoM, BbrrroJrHeHa Ha BErcoKoM

HafrHoM ypoBHe. C$opvryrupoBaHHa.[ qenb AucceprarlrroHHoro nccneAoBaHytfl. AocrurHyra,
rrocraBJreHHbre 3aAa,tu perueHbr B rroJrHoM o6r€nae.

AnropeQepar coorBercrByer coAepxaHrrro Anccepra\lakr. B anropeSepate

o6ocuonrrBaercfl. aKTy€urbHocrb reMbr Ar4cceprauuonnofi pa6omr, orrpeAeJurerc-f, o6texr,
rlpeAMer, qeJrb kr 3ailacu uccneAoBamyrs, rrpuBoA.f,Tc.fl rrynKTbr HafrHofi nosugHbr rI rloJloxeHlrf,

Ha 3arrlrrTy, o6ocHonbrBaercf, Teoperr{qecKa.rr u npaKTr{qecK€lf, 3Haqr{Mocm pa6oru, [pLTBoA.xrct

pe3ynrTarrr aupo6arJtruLr BHeApeHLr.f, pe3ynrTaroB, orrrrcbrBaercf, crpyKTypa pa6otsr.



,,{tlccepraqlu coorBercrByer rracnopry nayurofi cleq[aJlbH

aH€rJrlr3, yrrpaBnenne u o6pa6orra unQoprraaqr4ri, crarkrcrl,IKa), B rlacrHocru u.3 (<Paspa6orKa

KpurepueB Ir MoAenefi orrr{caHr{f, r.r orIeHK[ efiSerruBHocrn perueHl4fl 3aAaq cncreMHoro

aHaJrr43a, orrrrrMrrcarlnvr, yilpaBrrenufl,) rrpkruflTus. pemenufi n o6pa6otxn unQopuaqnro>), u.4

(<Paapa6orKa MeroAoB r{ ErJrrop}rrMoB perueHr4fl 3aAaq cl{creMHoro aHaIII{3a, orrruMvl3a\urt,

ynpaBJreHr{f,, rtpn:nflrufl, peruenufi u o6pa6orxu unQopuaqun)) u u.5 (<Paspa6orKa

crreqlrzlJlbHoro MareMarlrlecKoro ?r aJlrop[TMLtrlecKoro o6ecue.reHzs cl{creM aHaJrn3a,

orrrrrMlr3arluLr, y[paB rrelnfl.) rrpvrwtrufl.peruenufi u o6pa6orrcn zu$opnaaqun>).

flpe4cranJreuHrre B Arrcceprarlr{oHHofi pa6ore p$yJrbrarbl }I ux 3Haql4Moctr e norHofi

Mepe coorBercrByror rpe6onauusru u.9 llonoxenns BAK o ropf,AKe rlpucyxl.euus. f{eHbrx
creuenefi, a eE aBTop, Croproruna Haranrx CepreeBHa, 3acJryxuBaer rlpucyxAeHrlf, yrenofi

creneHrl KaHAI,rIara rexHrlrrrecKrrrx HayK rro crteqrlaJlbHocru 2.3.1 - <<Cucrerrlnrrfi anarrvr3,

yrrp aBJr eH ue u o6p a6orra unQ opuaq r4kr, cr arkrcruKa).

Orsrrr Ha AlrcceprarlrroHnyro pa6ory o6cyx4en u o4o6peH Ha saceIlauuu HafrHoro

yrrpaBneHns,3.4 <<AAarrtaqllx o6qero rporpaMMHoro o6ecue.renr4fl.HayElK)), rporoKoJl Ns3.4l9

or 27.0t.2025. Pesylrrarbr roJrocoBanktfl: (3a> - 13, <<upou4B) - 0, <<ros4epxalocr>> - 0.

3auecrrareJlb pyKoBoArlreJrf, yrp aBJIeH us, 3 . 4

<Agauraqus o6qero [porpaMMHoro o6ecue'renLrs' Ha yBK) -
rnasHrrfi nayrrrufi corpyAHrlK

KaHArrAar rexHrFIecKHx HayK H.A. Eouapon

<< p+ ) 2025 r.

floAuucr Eouapona H.A. 3aBepf,ro:

HaqamnuK orAena

uo pa6ore c repcoHuuloM M/. C.M. KoNaaseHKoBa

,,J 7 ,, 2025 r,

Cnegeuur o BeAyIrIefi opranu3arrvLt:

Ilomroe HalrMeHoBaHr,re: fly6nzunoe aKrlr{oHepHoe o6Ir1ecreo <<Irlnctzryt gneKTpoHHbIx

yflpaBJr.f,roulrlrx MarurrH r{M. z.c. Epyru.
C afir opraHLB aII uu: http : I I www. ineum. ru/

Iloqronufi a4pe c: Lt9334, Mocrna , yr,. Bauutona, p,.24

Konrarrnufi rcreQou: *7 (499) 135-44-49
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