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N3o0OpereHre OTHOCHTCS K OOJNACTH KOMITBIOTEPHBIX TEXHOJOTWH, B YaCTHOCTH K CIOCOOYy M CHCTEME s
CerMEHTAIlMM CICH BUAeopsiia. TeXHHYECKHM pE3yJbTaTOM SIBISIETCS TIOBBIIMICHHE TOYHOCTH OIpPEACICHUS
KOHTEKCTHBIX CIIEH JJISi CErMEHTAIl[H BHJIEO 32 CUET IapauICIbHOTO aHalN3a MOTOKOB NAHHBIX, (POPMHUPYIOLIHX
BHJCO. 3asBICHHBIA PE3yJibTaT OCTUTAeTCsS 3a CUET OCYIIECTBICHHUS crocoba CEerMeHTald CIEH BUAEOpsaa,
BBITTOJTHAEMOTO C TOMOIIIBIO BEIYHCIUTENFHOTO YCTPOMCTBA U CONEPIKAIIETO JTAIbl, Ha KOTOPBIX MMOTYYal0T BXOTHOM
BHICOPS, CONEPKAIINN BHIEO U PEUEBBIC TAaHHBIC; BHITIONHSIOT Pa3elICHHe BXOJHOTO BUICOPSIA IO TPEM ITOTOKaM
JAHHBIX: M300pa)KCHUS JIMI, TCKCTOBHIC NaHHBIC Ha OCHOBAHWMHM TPAHCKPHOMPOBAHHOW pPeYeBOW HMH(pOpPMAIMU U
n300paXeHUs] KOHTCHTA, MPEICTABICHHBIX B BHICOPAJC; ONMPEACISIOT MPH3HAKU I KKIOro Kajapa BUAeOpsaa
B K&XAOM M3 YHNOMSHYTHIX IIOTOKOB IAaHHBIX; BBIMOJHSAIOT BEKTOPH3ALMIO YIIOMSHYTHIX MPU3HAKOB B Ka)XIOM
U3 YIOMSHYTHIX TOTOKOB IAHHBIX; OCYIIECTBIISIOT HOPMAIW3aIMI0 BEKTOPHBIX HPEICTABICHUH, MOMYyYCHHBIX B
Ka)KJIOM ITOTOKE, U MOCJIEAYIONIYI0 KOHKATCHAIIMI0O HOPMAIN30BaHHBIX BEKTOPHBIX MPEICTABICHUI IS TTOMYYECHUS
obmero Habopa NMPHU3HAKOB IS KaXAOTO KajJpa BUAEOpSAa B BHAE E€IHHOTO BEKTOPA; OMPEAENSIOT METPUKY
paccTosiHUA Ui KaXJIOro IMOTOKAa JAHHBIX, KaK KOCHHYCHOE PAcCTOSHHE MEXIY BEKTOpaMH A H300paskeHui
JUI B BHJCO W KaK EBKIMIOBO PACCTOSHHE MEXIY BEKTOpaMH Ul TEKCTOBBIX MaHHBIX M H300paskeHUi
KOHTEHTA; BEIYUCIISIIOT HA OCHOBAHUH YIIOMSHYTBIX METPHK IOKa3aTelb 00IIel METPUKHU ATl yIIOMSHYTOTO €AHHOTO
BEKTOpPa, XapaKTEPU3YIOLIETO KaXIbIH Kaap BUAEOPsA; BBINOJHIIOT CEIMEHTALMIO BHUIECOpPsAa Ha KOHTEKCTHO
CBsI3aHHBIC CLICHBI HA OCHOBAaHHUH CPABHEHMS MTOTyYaeMbIX SMHBIX BEKTOPHBIX IIPEICTABICHUIT KaIpOB B BEKTOPHOM
MPOCTPAHCTBE, TPU 3TOM pa3/CICHUE BBIMONHACTCS HAa OCHOBAHHMM MPEBBIIICHUS MOPOTOBOrO 3HAYCHHUS OOMICH
METPHKH BEKTOPHBIX MPEACTABICHUI SMHBIX BEKTOPOB KaJPOB BUACOPSIA.
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MIIK: GO6T 7/10

CIIOCOBb U CUCTEMA CEI'MEHTAIIUU CIHEH BUIEOPATA
OBJACTDb TEXHUKH

[0001] Hacrosimee pemeHne OTHOCHTCS K 00J1aCTH KOMITBIOTEPHBIX TEXHOJIOTHH, B

YJaCTHOCTHU K CIIOCOOY U CHCTEMe JIJIsl CETMEHTALUH CLIEH BUAEOPsIa.
YPOBEHb TEXHUKH

[0002] B paznu4HBIX mporeccax KOMIaHui (HarpuMep — NpoiaxH, pa3paboTKu MPOAYKTOB,
U TI.) HEOOXOOUMO UCIONBb30BAHHE KOMMYHHUKAIMH C KOHTpareHTaMu (KJIMEHTaMH,
COTPYOHUKAMH JPYrUX TOApa3feNieHud u T.1.). B pamMkax 53TUX KOMMYHUKAIIHN
CO3Jar0TCs/mepenatoTcest OonblIne OObEMbl HECTPYKTYPHPOBAHHOM/CIabOCTPYKTYPHUPOBAHHOM
uHpOpMaLMy, KOTOpas  HUCHONB3YeTCs Ul  KOPPEKTHPOBKW/M3MEHEHUH  pean3aliu
COOTBETCTBYIOLIUX MPOLIECCOB.

[0003] OnHum n3 HanboJee PaCIPOCTPAHEHHBIX CIIOCOOOB KOMMYHHKAIINH SIBJISIETCSI OHJIAHH
BCTpE€Ya, B paMKax KOTOPOM HCIOJIB3YOTCS pa3InyHble KaHaJbl Iepeadyl JaHHBIX - JIIOJU BUISAT
apyr apyra (BUAEO CBs3b), OOMIAIOTCS C TMOMOINBIO ayauo (MOKeT ObITh TeneOHHAs JINHUS) U
MOT'YT IEMOHCTPUPOBATh KOHTEHT (TIpe3eHTALH, AEMOHCTPALIUU 3KpaHa U T.11.).

[0004] Hanpumep, B mporeccax npojax, Npu KOMMYyHHKALMSIX C KIMEHTAMU HEOOXOANMO
BBISIBUTH NMOTPEOHOCTH KJIMEHTA U 3aT€M Ha OCHOBAHMU BbIABJICHHOW MOTPEOHOCTH MPEIOKUTh
COOTBETCTBYIOIIME MO3MLUU U3 aCCOPTUMEHTa TOBapoB/yciayr Kommanuu. COOTBETCTBEHHO,
HEOOXOAMMO B KOMMYHHUKALMSIX C KIHEHTOM OIPENeIUTh IPOMEXYTOK BpPEMEHH W
apTeakThl/OOBEKTDI, OTHOCSLIUECS K IMOTPEOHOCTSM KJIMeHTa (HAampuMep, OMHCAaHKe/3ampoc
KOMMEPUYECKOTO MPEUIOKEHUs] U T.0.). Takol NpPOMEXKYTOK BPEMEHU HA3bIBAETCS CLEHOM.
OmnpeneneHue CleH — 3TO 3a7ada CerMEHTAlMd BUAEO U Jpyrodl He CTPYKTYPUPOBAHHOM
uH(pOpMaLuu KOTOPOil OOMEHUBAIOTCSI CTOPOHBI B MpoLecce KoMMyHukanuii. [lo pesynbraTtam
aHaJM3a COOTBETCTBYIOIIUX CLIEH, MOTYT COBEPIIATHCS ONpeneieHHble neicTBus ((pakTudecku
pewmast 3amady KiacCH(MKAaIWK CLEHbI MO OIpenesieHHOMY HaOopy nelCTBUI/KIIACCOB) -
OTIIPaBUTb IMOKYNATEII0 COOTBETCTBYIOLIME MPEUIOKEHUS] W3 HMEIOLIerocsi B HAJIWYHUU
aCCOPTUMEHTA, PACCUUTATh U MPEJIOKUTh CKUKY Ha JOMOJIHUTEIbHbIE TOBAPHI U T.11.

[0005] JIist cerMEHTAIU BUIEO M3BECTHBIM M JOCTYITHBIM (BKJIFOYEH BO MHOTHE OTKPBITHIC
OubnroTeku Mo padoTe ¢ BUIEO, HAPUMED, OPencv) MOAXONOM SIBJISIeTCs pasOneHne BUaeopsiaa
Ha CLEHBbl MO MEepeXoAy MexXAay Kaapamu (OLEHUBAas pa3HULy MEXOY XapaKTepUCTHKaMU

NnOoCJICA0BATCIIbHBIX Ka):[pOB). Taxkoit noaxoa HE YYUTHIBACT KOHTCKCTHYHO COCTABIIAIOLIYHO



COOTBETCTBYIOIINX KOMMYHHUKAIIMH (CMBICIIOBOE CONEp’KAaHUE BHIEO H300paKeHMH, ayauo,
CNafiioB TpEe3eHTalMi WU T.I.) U HE IO3BOJSIET MPOU3BOIUTH KJIACCU(PUKALMIO CLIEH IS
NOJIyYEeHUs] ~ NPAKTHYECKUX  pe3yJbTATOB/IEHCTBUM  3aBUCAIIMX OT  KOHTEKCTa  (T.e.
CMBICJIa/COAEePIKAHMs) CLIEH.

[0006] B marentre RU 2628192 C2 (AkuumonepHoe obmectBo "TBopyecko-
IPOU3BOACTBEHHOE oOBbenuHeHne "LleHTpaabHas KHHOCTYAMS NE€TCKUX U IOHOIIECKHX (PHIBMOB
uM. M. T'opekoro", 15.08.2017) onucaHo CpeacTBO CErMEHTAIMH U KJacCH(DUKAIMKU BUIEO, HO B
Ka4eCcTBe BXOAHBIX IPHU3HAKOB HCIOJB3YEeTCA TOJNBKO OAWH KaHal Iepefavyd JaHHBIX —
BuzeouzoOpakenue. JlaHHBIA MOAXOJ HE MOAXOAUT IJisi (popMaTa OHJIAH KOMMYHUKALIUM, B
KOTOPBIX BUACON300pAKEHUE MOXKET ObITh CTATUYHBIM JOJTHI MPOMEKYTOK BPEMEHH, HO INPH
5TOM B ayOuO KOMMYHHUKALMSIX MOXKET OOCYKIOATbCs W 3aTParuBaTbCs HECKOJBKO TEM,
OTHOCSIIIIUXCS K Pa3HbIM KOHTEKCTHBIM CLIEHAM.

[0007] B crarbe A Local-to-Global Approach to Multi-modal Movie Scene Segmentation
(https://arxiv.org/abs/2004.02678) omucan (peliMBOPK BBINENECHUS KOHTEKCTHBIX CIEH B
¢unbMax, HCHONB3YIOUIUI MYyJIBTUMONAIbHBIE XapaKTePUCTUKUA KaKAOro Kaapa (MecTo,
aKTepCKUI COCTaB, AeicTBHE W ayAuo). MeTrox HM3BIE€YEHUs NMPU3HAKOB B 3TOM (peiMBOpKe
ABJIsIETCs Hanbosee OM3KUM peIeHreM, HO MMEeT OTJIMYUSI B TOH YaCTH, YTO JUI CErMEHTALIN
U KJIacCU(pUKALIMH CIIEH UCTIOJIb3YETCsI MMOAXO0 Ha OCHOBE «00y4eHwus ¢ yuutenem» (supervised) ¢
noMompto  cetu BNet, mnpenHasHaueHHBII HMEHHO TIOA XYAOXKECTBEHHbIE (DUIBMBI.
Hcnonb3oBanue supervised moaxona HEBO3MOXHO B Clydae pa3jMYHONW CTHJIMCTHKH OHJIAHH
KOMMYHUKallMi (B 3aBUCUMOCTH OT HA3HA4eHUs, CTWIA CIHKEPOB, HCIOJIb3yEMOIO
JAEMOHCTPALIMOHHOTO MaTepHaa).

[0008] B 3asBneHHOM pelIeHMM [Js MPEOAOJCHHsS] HENOCTAaTKOB, NMPUCYLIUX PELICHUSIM,
W3BECTHBIM U3 YPOBHSI TEXHHUKH, MTPEIJIaraeTcsl MOAX O, O3BOJISIOLINI BBIOIHATD CETMEHTALIUIO
CIIEH C MOMOUIBI0 KJAaCCHU(UKALMU MO TPEM KaHajaM IaHHBIX, (OPMHUPYIOIIUX BUAEOPSH, C

MIOMOIIBIO MOZEJIEH MAIIMHHOTO O0YYEeHHUS.
CYIHIHOCTB U30BPETEHUS

[0009] 3asiBIeHHOE M300PETEHNE HAIIPABJIEHO HA PEeIIeHNe TEXHUYECKOH MPOoOIeMBl,
3aKJTFOYAOINEHCS B Co3MaHnU 3P PEKTUBHOTO CIOCO0a CErMEHTAIUU BUIEO, CONEPIKAIIEro
JIEMOHCTPALIMIO KOHTEHTA.

[0010] TexHU4EeCKUM Pe3yIbTaTOM SIBJIIETCA MOBBILIEHUE TOYHOCTH ONPEAETICHUS
KOHTEKCTHBIX CLIEH Il CETMEHTALIMHU BHJIEO, 32 CUET MapajuIeIbHOTO aHAIN3a TIOTOKOB JAHHBIX,

(bOpPMUPYIOLINX BHUIEO.



[0011] 3asiBJICHHBIN PE3yJIbTAT JOCTUTAETCS 33 CUET OCYIIECTBIIEHUS CrIOco0a CerMeHTaluu
CLIEH BUJI€OPsA/a, BBIOJIHAEMOIO C IOMOLIBIO BBIUUCIUTENBHOIO YCTPOICTBA U COAEPIKALIEr0
3Tanbl, HA KOTOPBIX:
MOJIy4arOT BXOAHON BUAEOPSIA, COAEP KALIUI BUEO U PEUEBbIE TAHHBIE,
BBIMIOJIHAIOT Pa3JesieHne BXOAHOIO BHAEOPSAA 10 TPEM MOTOKAM JaHHBIX: U300paXKeHUs
JIUL, TEKCTOBbIE IaHHBIE HA OCHOBAHUM TPAHCKPHOMPOBAHHOHN pedeBOil MHPOpMALH, U
n300paskeHNs] KOHTEHTA, IPE/ICTABICHHBIX B BUCOPSIIE,
OTIPENeNAIOT MPU3HAKU U1 KaXAOro Kaapa BHUAEOpsANa B KaXKAOM H3 YIOMSHYTBIX
MIOTOKOB J1aHHBIX;
BBIMOJHSIOT BEKTOPU3ALIMIO YIIOMSHYTBIX MPU3HAKOB B KAXKJIOM U3 YIIOMSIHYThIX TOTOKOB
JaHHBIX;
OCYILECTBJISIFIOT HOPMAJM3alMI0 BEKTOPHBIX NPEACTABIEHUHN, MOJYUYEHHBIX B KaXKIAOM
MOTOKE, U OCIEAYIOIIYI0 KOHKaTeHALMI0 HOPMAJIN30BaHHbBIX BEKTOPHBIX NIPECTaBICHUN
IS TOJy4eHHus: o0mero HaOopa NMPHU3HAKOB U KaXIOTO Kaapa BUAEOpsIa B BHIE
€IMHOTO BEKTOpa,;
OTIPEAENAIOT METPUKY PACCTOSIHUS [JIs1 KaXAOro MOTOKAa JaHHBIX, KaK KOCHHYCHOE
pPacCTOsSTHUE MEXKAY BEKTOPaMHU Ul HM300paKeHWH JMI B BUAEO, U KaK EBKJIMIOBO
PACCTOSTHUE MEXTy BEKTOPAaMH JIJIsl TEKCTOBBIX JAHHBIX M U300pa’KeHUH KOHTEHTA;
BBIYMCISIFOT HAa OCHOBAHMU YIOMSHYTBIX METPUK IOKa3aTenb OOIIed METPUKU I
YIOMSIHyTOI'O €AMHOTO BEKTOPA, XapaKTePU3YIOIIEro KaKAbli KaJp BUAEOPsIa,
BBIMOJHAIOT CETMEHTALMIO BUAECOPSAA Ha KOHTEKCTHO CBSI3aHHBIE CLIEHbI HA OCHOBAHUU
CPAaBHEHHUsl MOJIyYa€MbIX €IUHBIX BEKTOPHBIX IPEACTaBICHUI KaJApOB B BEKTOPHOM
IPOCTPAHCTBE, IPH 3TOM pa3AejieHHe BBIMIOJHSAETCS Ha OCHOBAHWU TPEBBIIICHUS
MIOPOTOBOTO 3HAYEHMs1 OOINEH METPHKH BEKTOPHBIX NPEACTABJICHUH €IUHBIX BEKTOPOB
KaJpOB BUAEOPsAA.
[0012] B omHOM M3 4YacTHBIX MNPHMEPOB OCYLIECTBJIEHHS CHoco0a Ha OCHOBAaHHUH
n300pakeHni UL (GOPMHUPYIOT BEKTOPHBIE MPEACTABICHUS, XapaKTEPU3YIOLIHE [0 MEHbLIEH
Mepe OJTHO U3: JIULEBbIE XapaKTepUCTUKH, MOJI, BO3PACT, HAIlPaBJIEHUE B3IJIA1a, SMOLUH.
[0013] B npyrom 4acTHOM mpumepe OCYIIECTBJICHHUS CrIoco0a JOMOJHUTEIBHO PACIIO3HAIOT
JKECTBI, 0TOOpayKaeMble B BUIEOPSIIE.
[0014] B npyrom "acTHOM mpuMepe OCYINECTBIICHHUS CIIoco0a TOMOTHUTENBHO U3 PEYEBBIX
JAHHBIX BBIAENSAIOT ayJUOXaPAKTEPUCTUKU FOJIOCOB B BUAEOPITE.
[0015] B npyrom wacTHOM mnpumepe OCYLIECTBIEHHs Crocoda ayauoXapakTepUCTHKH

rOJIOCOB BKJIFOYAKOT B Ce0s1 10 MEHbIIEH MEPEC OAHO U3. TOHAJIbHOCTb, MHTCHCHUBHOCTD, (I)OpMaHTbI.



[0016] B npyrom 4acTHOM mpuMepe OCYIIECTBIEHHs Croco0a TEMOHCTPUPYEMBIH KOHTEHT
nononHuTenbHO mnoxaeepraercs OCR  oOpaboTke nnst  pacrno3HaBaHHs —IPENCTABIEHHON
uHpopmanuu.

[0017] 3asiBlIeHHOE M300pPETeHHe TaKKe OCYLIECTBJIIETCS 3a CUET CHUCTEMbl CerMEHTaLUU
CLEH BHAEOpPsiAa, COAepXKallas IO MEHbIIEH Mepe OAMH MPOLECCOp U MaMATb, XPaHSALLYHO
MAIIMHOYUTAEMbIE HHCTPYKLUHU, KOTOPbIE IPU HX HCIOJHEHUH MPOLECCOPOM PEANTU3YIOT

BBILIEYKA3aHHBIN CIIOCOO CErMEHTALMU CLIeH BUACOPSIA.
KPATKOE OITMCAHHUE YEPTEKEN

[0018] @ur. 1 wurocTpupyer GJI0K-CXeMy 3asBICHHOTO crocoda.

[0019] @ur. 2 ummrocTpupyeT NpuMep MOTOKOB JaHHBIX BUIEOPsAA.
[0020] @ur. 3 wurOCTpUpYyeT NpuMep GOPMUPOBAHHS YCPENHSIOLIETO HOPMATU30BAHHOTO
BEKTOpPA 11 MOTOKA BUIEO.

[0021] @ur. 4 WUTOCTPUPYeET OOIIYI0 CXEMY BBIYHCIUTEILHOTO YCTPOHCTBA.
OCYHECTBJIEHUE U30BPETEHUA

[0022] Ha ®ur. 1 npexncraBiena Ook-cxema BBINMOJIHEHHs 3asBieHHOro criocoda (100)
cermeHtauun Buaeopsna. Ha nepsom stame (101) ucnomusromee criocod (100) ycrpoiicTBo
NOJIy4aeT BXOJHBbIE AaHHBIE, KOTOpPbIE NPEACTaBJSIIOT COOOM BHUAEO NaHHBIE, B YaCTHOCTH
BUIICOPSIZ, COAEpKAIMI Kak M300paKeHUs BUAEO KOHTEHTa, TaK M JAEMOHCTPALUIO
COIYTCTBYIOLIIETO KOHTEHTa B BHUJAEOpsAe, HAlpUMep, BHUAEO Ipe3eHTalus. B kauectse
UCTIOJIHSIFOLIETO YCTPOHCTBA MOXKET MPUMEHSThCA JI000M MPHUTrOAHBIA THUI BBIYMCIUTEIBHON
TEXHUKH, HAITPUMEP, KOMITBIOTEP, cepBep U T.10. Ilepenada nHGOpMAILIUH MOKET OCYIIECTBIIATHCS
JFOOBIM MPUTOHBIM CIIOCOO CBSI3U, HAMIPUMED, C TIOMOLIBIO BEIYUCIUTENIBHON ceT «THTepHeTY,
C TIOMOIIBIO HETIOCPEACTBEHHOMN 3arpy3KU JNaHHBIX B BBIYHCIUTEIBHOE YCTPOHCTBO HITH JTFOOBIM
APYTUM U3BECTHBIM MPUHIIUIIOM nepenadn HudpoBoii nHGOpMAaIHH.
[0023] Kak moka3zano Ha @ur. 2 Ha stane (102) U3 MOJYy4eHHOTO BUAEOPSIIA BBIACISIETCS TPU
NOTOKA JAHHBIX, B KAXJIOM W3 KOTOPBIX OyJIeT MPOUCXOAWUTH BBIMHCICHHE COOTBETCTBYIOLIHX
NPU3HAKOB:

— Buzxeo aanHble (201);

— n300pakeHus1 KOHTEHTA, MPEICTaBICHHBIX B BUneopsae (202);

— aynuorotok (203) wu monmyuyaemble TeKCTOBble naHHble (2031) Ha OCHOBaHHUH

TPAaHCKPHOMPOBAHHON peuyeBOH uWHGOPMAIMM M WX IOCJHEAYIOIIHE BEKTOPHBIE

npeacrasienus (2032).



[0024] Brinenenne nOTOKOB MOKET BBIMOJIHATBHCS ¢ IOMOIIBIK U3BECTHBIX B YPOBHE TEXHUKHU
MIOZIXOJIOB IO BBIJEJIEHUIO U3 KaJpa BUIEONOTOKA KOHTEHTa, 0ToOpaxaeMoro B Buaeo. Hampumep
U3 KaapoB BUAEOPSANA MOXKET BBIIEIATHCA 00JacTh MHTepeca (3aaBaeMyl0 OINpPENeeHHOW U
(bukcupoBaHHON 005acThIO B Kanpe, HanpuMmep ¢ nomoupio OpenCV anropurMoB) coneprkaas
JAEMOHCTPHPYEMBbIH KOHTEHT. 3 MOTOKa BUAECONAHHBIX BBIAEISIOTCS N300pakKeHUs JIUL JIFOACH,
HampuMmep, C TOMOINBI TEXHOJOTHMH pacrio3HaBaHus Jun (anroputMmbel Face recognition).
AyIUONOTOK TPAaHCKPUOUPYETCs B TEKCTOBYIO (JOPMY sl MTOCIIEAYIOIIErO aHATH3a.

[0025] TNonydeHHbIe MaHHbIE B KaKIOM M3 MOTOKOB Ha 3Tane (103) oOpabaTeiBarOTCs AJist
OTIpeneNIeHHs] TIPU3HAKOB B KaKIBIH MOMEHT BpeMeHH (kanp Buumeopsina). B wactHoCTH,
st Kakaoro motoka (201 - 203) MOXKeT yCTaHABIMBATHCS BPEMEHHOE OKHO, B KOTOPOM
Oyner npoucxonuth o0padotka uadopmarmu (T1, T2, T3). Takxke, MOKET ONPENENATbCS
4acToTa KaApOB JJIs aHau3a kaapoB BuaeonanHbix (F1) m m3obpaxennii kontenTa (F3),
NPEACTaBJICHHOTO B BHAeopsae. Yacrora KagpoB — HACTPAaUBAEMbIH IMapamMeTp,
ompenensome OalaHC MEXKAY TOYHOCTBIO U MPOU3BOIUTENBHOCTBIO CHCTEMBI
(pexoMeHyemMoe 3HaueHue — 2 Kazpa B CeKYHAyY, HO He peke | kampa B 2 CeKYHIBI).

[0026] OxHO 00paboTkM WHPOPMALMK B MOTOKAX IAHHBIX BBINOJHSET IBE OCHOBHBIC
byHKUMH:

— HCIpaBieHHE OMNOOK U apTeakTOB AJI BUJEOKAHAJIOB (32 CUET MOCIIEAYIOIEro 0TOpoca
AHOMAJIbHBIX 3HAYEHUH B OKHE U YCPEIHEHUS N300pakeHNH ) — BBIABIISAIOTCS aHOMAJIUHU 110
3HAYEHUIO MPOTrHO3-(hakT Ha ocHoBe omnpeneneHust ommndOku (meromom Upper Control
Limit) B cpaBaenuu ¢ mporunozom moxen VAR (Vector Auto-Regression) ¢ ycTaHOBKOIA
napamerpa max_lag paBHbIM pa3mepy OkHa 0OpaOOTKH MH(POPMALUH;

— ofecrnieueHre BO3MOXKHOCTH pPabOThl C PEYEBBIMH TPU3HAKAMH JUISI ayJUO TOTOKA —
UCTIOJIb30BaHNE AJNTOPUTMOB pPEUYb-B-TEKCT HEBO3MOXKHO “B MOMeHTe  (pedub Bcerna
oOpabaTbiBaeTcsi 3a ONpenesieHHbIH MPOMEKYTOK BPEMEHH), TIOITOMY ISl TOTO, YTOOBI
COOTHECTH BEKTOPHOE MPEACTABICHNE CMbICIIA IPOM3HECEHHON PeyH ¢ Ka{poOM BHIEOPsIIa
HeoOxoanma 00paboTka ayTMONOTOKA C IBHKYIIUMCST OKHOM T3.

[0027] Oxna obpabotku (T1, T2, T3) — HacTpauBaeMble MapaMeTPhl, OMPEHCIISIOIINE
ycToHYnBOCTh (robustness) anroputma (peKOMeHIyeMoe 3HadeHHe Uil MoToka Buaeo T1 =
100/F1 cexyun, nns koutenta T2 = 100/F3 cexynn, mnst motoka ayauo T3 — 30 cekyHn).

[0028] Jis  Kakaoro mNOTOKAa JaHHBIX — ONPEACNSIIOTCS IMPU3HAKH, KOTOpbIE 3aTeM
npeoOpa3yroTCs B BEKTOPHBIN BUI (3MOenauHTH Ha 3Tarne (104) mis ux nocnenyromei oopadoTku

C MOMOIIBIO MOJIETM MAIIHHHOTO OOYYEHNUs).



[0029] Ha xa»xxipiii MOMEHT BpeMeHHU t (Kaskaasi CeKyHIa BUAEO, ayAHO U T.11.) TPOU3BOIUTCS

pi
- t
ompeneneHne BekTopa mpusHakoB pt = | Pz | B merpuueckom mpoctpanctse (P, d), rme P —
t
Pn

MHO>KECTBO BEKTOPOB, XapaKTEPU3YIOLUINH KOHTEKCT (BKJIIOYAIOIIUNA CMBICIOBOE CONIEpIKaHUE
BUJIEO U ICMOHCTPHUPYEMOTO KOHTEHTA, ayHO U TIpP.) HA JAHHBII MOMEHT BpeMeHH, a d — MeTpuKa,
ONpeneNsIoLIasl PACCTOSHUE MEXKy BEKTOPaAMHU U3 MHOXeCTBa P.

[0030] Hanpumep, nist kaapa GopMHUPYETCs: BEKTOP MPU3HAKOB!

Vi, =

{

"roll": 3.5928382873535156,

"pitch": -3.403892993927002,

"yaw": 11.955580711364746,

"looks aside": false,

"pos percent left": -0.02490421455938696,
"pos_percent top ": 0.0029940119760478723,
"bad position": false

}

A 1 TpaHCIMPYEMOro KOHTEHTA Ha 3TOM Kajpe:
Viz =
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"duration": 62.879999999999995,

"text": ""
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"num_words": 141
J
[0031] OmnucaHHOE pellieHre MO3BOJISIeT padoTaTh Ha JIOOBIX YHCIIOBBIX MPU3HAKAX, HO B
Ka4eCTBe OMOPHOTO MePEeUHs] BHIOMPAIOTCS CIEAYIOIINE PU3HAKY:
— BUAEO - JIUIEBble >MOenauHTH (B TOM YHCJIE 3aKOJUPOBAHHBIE B HUX JIMLEBBIX
XapaKTePUCTHKHU TaKHe KaK HAIpaBJIEHWE B3TJISAA, ITOJI, BO3PACT, SMOILIHMH), OTPEAeSICHHE

’kecToB, 3HaueHus1 HSV.



— ayauo - TMEepeBOA peud B TEKCT W TMPHUMEHEHHE SI3BIKOBOW MONENH U BBIACICHUS
SMOEIMHIOB MPEAJIOKEHHH, ayTHOXAPAKTEPUCTHKHU 'OJIOCOB BCEX JIFOAEH, HAXOMSIINXCS B
aHAM3UPYEMOM BPEMEHHOM OKHE (TOHAJbHOCTb, MHTEHCUBHOCTbD, (POPMAHTBI).

— BHJEO JIEMOHCTPUPYEMOro KOHTeHTa - 3HaueHuss HSV, smOenaunr wnzobpakeHus,
nerekrupoBanue (¢ momoipsio OCR) u nony4eHust 5SMOEIAMHIOB TEKCTA, OMUCHIBAIOLIETO
COOTBETCTBYIOIUI KOHTEHT.

[0032] Jlanee mJisi MOJNyYEHHBIX BEKTOPOB MPH3HAKOB B KaKAOM M3 MOTOKOB (201 — 203)
BBITOJIHSIETCS UX HOPMAJIM3ALMs U MOCIeNyomas KoHKaTeHawst Ha stane (105) ans nonydeHus
YCPEOHSIOUIEro BEKTOPa MPU3HAKOB ISl KAKIOro NoToka faHHbix. Ha ®ur. 3 npuseaeH npumep
noJiy4eHus ycpennsiromero sekropa (2011) nnst motoka Buaeo (201).
[0033] Jlnsa motoka BupeonsoOpakenuit (201) mpousBoguTcss OTOPaCchIBAHHE aHOMAJIBHBIX
BEKTOPOB B PAMKaX OKHA U YCPEIHEHHE OCTABLINXCS. AHAJIOTHYHO JUIS MOTOKOB KOHTeHTa (202)
u aymuo (203) BBINOJHSETCST  HOPMAajM3alusl TMPU3HAKOB BEKTOPOB MeTomoM Max/Min
Normalization B pamMkax rpynmn NPU3HAKOB M UX KOHKATEHHPOBAHUE B €IMHBIA BEKTOD (TaK Kak
KOHKaTeHHUPOBAHUE OTHENbHBIX 3MOEIIUHIOB O€3 HOpMaM3aluu TOBJIUSET Ha JalbHEHIIee
BBIYUCIICHUE PACCTOSHUS).
[0034] Hanpumep, UTOroBbIi €nMHBIA BEKTOp NpU3HAKOB mysd kanpa Nel7 Oynmer umerhb
CIEAYIOLINN BUA:

Viy
Vig=y{ Vi7=

Vi,

"roll": 0.5928382873535156,
"pitch": 0.403892993927002,
"yaw": 0.955580711364746,

"looks aside": O,

"pos_percent left": 0.02490421455938696,
"pos_percent top ": 0.0029940119760478723
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"slide sentences": O,

"num_words": 0.01



[0035] AHaJOTHYHO ISl KAXKIIOTO KaJipa BUAEOPsia AJisi COOTBETCTBYIOIIEro moToka (202-
203) Taxcke GOpMHPYETCsl YCPEAHEHHBIH BEKTOP.
[0036] Ha ocHOBaHNM nony4eHHOro Habopa MPU3HAKOB AJIS KAKIOro MOTOKA JaHHbIX (201
—203) na stane (106) onpenensiercss METpUKa PACCTOSHUSI, KOTOPAsi 3a7aeT METPHUECKOE
IIPOCTPAHCTBO, B KOTOPOM KKl BEKTOP OMHUCBIBAET TEKYIEE COCTOSIHUE B MOMEHT BPEMEHHU.
ITon MeTpuKO¥ pacCTOSIHUS MTOAPA3yMEBAETCS YMCIOBas (PYHKIIMSA, YIOBIETBOPSIOIIAS
TpeOOBaHUSIM/aKCUOMaM ONPEAENICHHsI PACCTOSIHUS B 5TOM METPUYECKOM MPOCTPAHCTBE.
ITpumepaMu TakOH METPUKHU MOTYT OBITh PACCTOSTHHE X3MMUHTA, €BKJIUOBO PACCTOSIHHE,
KOCHUHYCHO€ pacCTOsiHUE U T.A4. Tak Kak CpaBHEHHE BEKTOPOB B PA3HBIX IMOTOKAX JAHHBIX MOXKET
OTPENeNATHCS Pa3HBIMU METPHKaMH, TO popMaiibHO MeTpuka d — 310 Habop metpuk (d1, d2, d3)
U CPaBHEHHE BEKTOPOB BBIPAJKAETCS B IPUMEHEHUH OTAEIbHBIX METPUK K Pa3HBIM MoTokam (201
—203) u ux mocaenyoIiee B3BEIICHHOE YCpeqHEeHNe (MCIIONb3Ys Pa3HbIe «BECa» COCTABJISIOLIIX
metpuk d1, d2, d3).
[0037] Hampumep, coctas merpuku d u3 Habopa metpuk (d1, d2, d3) moxker umertsb
CIEAYIOLINN BUA:

— Merpuxka d1 nis kaHana BUAEO ¢ N300pKEHUSIMU JIUL (C UCTIONBb30BAaHUEM

npenoOyueHHoM apxutekTypbl ResNet50 mist monyuenus: sMOeIAMHTOB) MPEICTABIISIET

u3 ce0s1 KOCUHYCHBIN K03 puLineHT (KOCUHYCHAst OJM30CTh) ABYX BEKTOPOB,

— Mertpuka d2 ny1st BUEO IEMOHCTPHUPYEMOTO KOHTEHTA (C MCIIOIb30BAHUEM
npenoOyueHHol Mozenu Ha 6a3e ResNetS0 anst onpeneneHust KOHTEKCTa CLIEHbI U
mozaenu GPT3 st nony4eHus: sMOeIIMHIOB MPENJIOKEHUH ) PEACTABISET U3 cels

€BKIIMAOBOC PACCTOAHUE MEXKIY BEKTOpPaAMU,

— Merpuka d3 mns ayauo kaHana (C UCIOJb30BaHUEM NPeno0yueHHON MOoaen
smbennuHroB Ha 6aze apxutekTypbl BERT) npencrasisier u3 ceOst eBKIMIOBOE
PACCTOSTHUE MEXITy BEKTOPAMH.

[0038] B pesynbrare BBINONHEHMs MPENbIAYLIUX LIAroB s KaXXAOro BpeMeHu T
onpenensieTcsi BeKTOp B MeTpuyeckoM mpocrpanctse (P, (d1,d2,d3)). Bekrop mpusnakoB P
MEHSIETCS] BO BPEMEHH I10 XOIy BHUAeopsna (TaKk Kak BEKTOP ONpEneNsieTcs I KaKAO0ro Kaapa
BUJICOPSIa IEMOHCTPUPYEMOrO B MOMEHT BpeMeHHU t). To ecTh KakIplii MOMEHT BUAEOpsa
npeacTaBisieT U3 ce0st Habop BEKTOPOB, MPUBSI3aHHBIX KO BPEMEHH.

[0039] Hanee Ha sTane (107) BBIMONHSIETCS CETMEHTALMSI BXOAHOTO BHIEOPsIA HAa CLIEHBI 32
CUET CPAaBHEHHUS IOJyYaeMbIX €AMHBIX BEKTOPHBIX NPEACTaBICHUIH KanpoB. sl BBIIBICHUS
TAaHHBIX U KOHTEKCTa CLEH C MOCIEOYIOLIell CerMeHTalueil HCIONb3yeTCs BBIIIeyKa3aHHOe

METPUYECKOe MPOCTPAHCTBO (HAOOp MPHU3HAKOB M COOTBETCTBYIOLIAS METPHUKA PACCTOSHUS) U



JaTaceT ¢ MpUMepaMH CETMEHTALUN HHPOPMALUK B KaHAJIaX KOMMYHUKALUH (T.€. (paKTHUECKH,
MaTeMaTUYeCKOe ONHUCAHHNE OTAENbHBIX 00JacTell B METPUYECKOM MPOCTPAHCTBE).

[0040] Tak Kak BEKTOpPbl MPU3HAKOB [JI KaXJIOr0 Kaapa BHUAEOpsANa HE SBISIOTCSA
HE3aBHUCUMBIMH, a JOJDKHBI OBITH PAaCCMOTPEHBI KaK IOCJIENOBATENIbHOCTb, TO B OTJIMYHUE OT
IPUMEHEHUsT TMPOCTO METOAOB KJIACTepU3alMM, IPUMEHSIOTCS METOIbl KJIACTepU3aLUH
nocnenosarenpHocTH Optimal Sequential Grouping,

[0041] Jnst onipeneneHust mociea0BaTeIbHOCTEN, B KOTOPBIX pa3Hble KaApbl MOTYT CHUJIBHO
OTJIMYATHCS, HO MPU 3TOM KOHTEKCTHO COAEP:KAaThCsl B OJHOM CIIEHE, aJIfTOPUTM MPOXOIUT B J1Ba
STana.

[0042] Ha nepBoMm 3Tane sl KaXabIX MOCAEA0BATENbHBIX KaIPOB MPOU3BOAUTCS CPABHEHUE
no merpuke d W B Cllydae TNPEBBIMIEHUS TOPOTa YyBCTBUTEIBHOCTH L TPOU3BOAUTCS
MIPEeBAPUTENIBHOE pa3/ieNIeHue Ha S CETMEHTOB, KOTOPBIE ONPEAENAIOTCS MOCIEA0BATENbHOCTHIO

BPEMEHHBIX «METOK» segms=[t(1), t@ . t®) ].
[Tpumep pe3yabTaTOB CpaBHEHHS MMOCIEOBATEIBLHBIX KaIpOB MO MeTpuKe d:
[...,0.31,025,0.79,0.12,0.17, ... ,0.47, 0.85, 0.14]

CoOTBETCTBEHHO AJIA 3TOrO nmpuMepa rpaHulbl CUEH COOTBETCTBYHOT KaJpaM C paCCTOSAHUAMUA OT

npeapiaymux pasHbiMU 0.79 u 0.85.

[0043] Jnst MONyYeHHBIX CErMEeHTOB Segms MPOM3BOOUTCS kjacrtepusauus Optimal
Sequential Grouping ¢ MOMOIIBIO PEIIEeHHsT ONTUMH3ALMOHHON 33141 MUHUMH3ALUHU PACCTOSHUSI
MEXAy LEHTPOMJAMH BEKTOPOB, BXOMAILIMX B CECMEHTBHI Segms I10 IMOCTPOEHHOH MaTpulle
MOTIAPHBIX PACCTOSHUI MeXly cerMeHTaMu. B kadecTBe anropurMa cerMeHTaluy MpeasaraeTcs
UCTIOJIb30BAHHE METONOB KJIACTEPH3ALMU M HCIIOJb30BAHHE METOJA JIOKTS Ui OINpelesIeHHs
KOJINYECTBA KJIACTEPOB.

[0044] Jlns xanuOpoBKU W BbIOOpA MapaMeTpoB, MCIOJNB3YEMbIX JJISI CETMEHTHUPOBAHHS B
IaHHOM TIOAXOZE€ MOXKET HCIIONb30BaThCs KamuOpoBodHas BbIOOpka. llox kamuOpoBovyHOH
BBIOOPKOHM TMOHMMAETCS PAa3MEUYECHHBIH AaTaceT KOMMYHHUKAILMi B BHIEO, C Pa3METKOH CLieH
(cerMeHTOB) B BHJ€ METOK Havajia M1 OKOHUaHHs ceHbl. B otimune ot supervised moxxona, st
KaTMOPOBKH/BBIOOpA MapaMeTpoB MPH cerMeHTaluu GpribMoB HykHO He 21000 cueH, kKak 3To
npencrasieHo B A Local-to-Global Approach to Multi-modal Movie Scene Segmentation, a Bcero
200 cuen.

[0045] ITpu 3TOM C MOMOIIBIO KATUOPOBOYHOH BHIOOPKH BO3MOXKHA ONTHMHU3ALIUS U BBIOOD
napameTpoB, UCTIONB3YEeMbIX 1Jis cerMmeHTaun. KannOpyemble mapameTpsr:

— BecoBble koaduimentsl wl, w2, w3 merpuk d1,d2,d3 nnsa pacuéra merpuxu d,



— TIOpPOT YyBCTBHUTENBHOCTH L.
[0046] KanmuOpoBka mnpomsBogurcs nyreM KoppektupoBku Cost (yHKIUH, KoTopas
NPEACTaBsIET CyMMy OIIMOOK Ha KajduOpoBOUHOW BbIOOpKE (T.€. KJaccudeckas 3anada
MHUHHMMHU3ALUH OIIUOKY).
[0047] JIns OThagku MOJENM MAIIMHHOTO OOy4YeHHsl, MPUMEHSEMON A KIacCU(pUKALH
CLIEH, MOJKET BBINOJHATh KJIACCH(UKAIMA MO TAraM, KOTOpas MPOM3BOAUTCS Ha Oase Tex ke
CaMbIX €IMHBIX BEKTOPOB, KOTOpbIe mosyudeHbl Ha mmare (105), u cueH, MoNyuYeHHBIX B XOIe
cermeHTaiuu Ha 3Tane (107). Jns knaccudukanuu wcmosib3yercs oOydaromasi BbIOOpKa
U3BJIEKAEMbIX OOBEKTOB U3 CLIEH — TATOB. JIJIl KaXKI0H CLIEHbI MOJKET OBITh HECKOJIBKO T3TOB, TO
ecThb peraercs 3aaada multilabel (MHOXeCTBO METOK) KJIaCCU(DUKALIHH.
[0048] IIpencraBneHueM CreHbl sl KiacCU(PUKAIMU SBISETCS YCPEOHEHHBIH BEKTOpP IO
BCEH CIieHe (10X yCpenHEHHEeM NMOHUMAETCS BEKTOP M3 CLEHBI, KOTOPBI MMEET HauMEHbIIee
€BKJIMJOBO PACCTOSIHUE IO CPEHETO BEeKTOpa). Tak Kak BEKTOP MPU3HAKOB YKe IMOATOTOBJIEH HA
stamne (105), To nanst knaccudukanuyu MOJKHO MCIIONIb30BaTh He cioxHble deep learning end2end
MOJXO/IBI, & MPOM3BOAUTH O0y4YeHHE Ha 00y4Jaroeli BEIOOPKE TITOB KIIACCHUECKUMH METOIAMHU
MamuHHOrO 0byuenust (ML), HarpuMep, ¢ TOMOIIBIO METOIA TPAJUEHTHOTO OYCTHHTA.
[0049] [TpennoskeHHbIH MOAXO0 MOKET HANTH LTUPOKOE MPUMEHEHHE B 4acTH 3 ek THBHON
aBTOMAaTU3MPOBAHHONW CErMEHTAllUHd BHUAEOpPANA C IOMOLIBIO TNPHUMEHSEMBIX TEXHOJOTMH U
AJTOPUTMOB MALIMHHOTO OOyYeHHUs, KOTOpble 3a CYeT TPEHMPOBKH HA COOTBETCTBYIOIIUX
JaTaceTax MOTYT C BBICOKOH BEPOSTHOCTBHIO KJIACCU(PHUIMPOBATH KOHTEKCTHO CBS3aHHBIE CLIEHBI
IJIsl UX BbIOENIEHUs U3 O0IIero MmoToka AaHHbIX. Hampumep, Takoe mpuUMeHEHHe MOXeT ObITh
nosne3Ho At 3¢dexkTuBHOrO pasneneHus OJOKOB Npe3eHTALi MM KOH(EepeHIMH, B 4acTh
aHaJIN3a IEMOHCTPUPYEMOTrO KOHTEHTAa M CErMEHTAIIMM Ha OCHOBAHWH KOHTEKCTHO HECBSI3aHHBIX
OJIOKOB, YTO MOJKET IOTOM IepelaBaTbCsi B KA4eCTBE CErMEHTOB BO BHELIHHE CHUCTEMbI
JIEeMOHCTPHPOBAHUS KOHTEHTA, HATIPUMEP, CUCTEMBI MPENOCTABICHUS BUAE MO 3arpocy (video on
demand) wum T.11.
[0050] Ha ®@ur. 4 npencraBieH oOmui BUX BBIYUCIUTEIBHON CHUCTEMBI Ha 0ase
BBIYHCIUTENBHOTO ycTpoiicTsa (300), mpurogHoro ams BeimosHeHus crnocoda (100). YerpoiicTBo
(300) MoxeT mpencTaBisATH COOOH, HampUMep, CepBep WJIM HHOH THIT BBIYHUCIUTENBHOTO
YCTPOHCTBA, KOTOPBII MOYKET MPUMEHSATHCS IJIs1 pEaTU3aLiH 3asIBJICHHOTO Cr1ocoda.
[0051] B obmem ciydae BerauciureapbHoe yctpoiictBo (300) comep:kuT oOBeIHMHEHHBIE
oOmieit mmHONH WH(POPMAITMOHHOTO OOMEHa OIUH WJIM HECKOJIbKO mporneccopos (301), cpencrra
namaty, takue kak O3Y (302) u II3Y (303), unrepdeiicsl BBoma/BeiBona (304), ycrpoiicTa

BBOAa/BRIBOAA (305), M1 yCTPOHCTBO ISt ceTeBOro B3aumonencTaus (306).



[0052] ITpoueccop (301) (mu HECKOJBKO MPOLECCOPOB, MHOTOSIAEPHBIN MPOLECCOP) MOTYT
BBIOMPATHCS M3 ACCOPTUMEHTA YCTPOMCTB, MIMPOKO MPUMEHSIEMbIX B TEKYIEe BPEMs, HaIIpUMep,
kommanuii Intel™, AMD™,  Apple™, Samsung Exynos™, MediaTEK™, Qualcomm
Snapdragon™ u T.11. B kxauectse npoueccopa (301) MoxkeT Takke NPUMEHSThCS rpadUIecKuii
npoueccop, Hanpumep, Nvidia, AMD, Graphcore u mp.

[0053] O3Y (302) mpencraBnsier cOOOI ONEPATUBHYKO MaMsITh M MPEeIHA3HAYEHO MJIs
XPaHEeHUs] UCTIOJHIEMbIX mpoueccopoM (301) MaIIMHOYMTAEMbIX UHCTPYKLIUH JIJIsT BHITOJIHEHUE
HEOOXOIMMBIX OMEpaLHii IO JIOrn4eckoi o0padoTke nanubix. O3V (302), kak mpaBUIIO, CONEPIKUT
UCTIOJIHSIEMbIE WHCTPYKIMHU OMNEPAMOHHONH CHCTEMbl U COOTBETCTBYIOIIMX MPOTPAMMHBIX
KOMITOHEHT (TIPHJIOKEHHSI, IPOTPAMMHBIE MOAYJIH U T.I1.).

[0054] I13VY (303) npencrasisier coOOH OIHO UITH 0OJIee YCTPOUCTB MOCTOSTHHOTO XPAHEHHSI
IaHHBIX, HarpuMep, skectkuit nuck (HDD), TBepaoTenbHblii HakonuTenb faHHbIX (SSD), dsm-
namste (EEPROM, NAND u 1.11.), ontudyeckue Hocurenn uHpopmauuu (CD-R/RW, DVD-
R/RW, BlueRay Disc, MD) u np.

[0055] Jlns opraHuzanuy padoThl KOMIIOHEHTOB ycTpoiicTsa (300) u opraHu3anuy padoThI
BHEIIHUX TOAKIIIOYaEMbIX YCTPONUCTB MPUMEHSFOTCS pa3indHble BUAbI nHTEpdeiicos B/B (304).
Beibop  coorBercTByrOIIMX ~ WMHTEpPQEHCOB  3aBHCUT OT  KOHKPETHOTO  HCIOJHEHHUS
BBIYMCIUTENIBHOIO YCTPOMCTBA, KOTOPbIE MOTYT MPEACTABIATh OO0, He orpaHnunBasice. PCL
AGP, PS/2, IrDa, FireWire, LPT, COM, SATA, IDE, Lightning, USB (2.0, 3.0, 3.1, micro, mint,
type C), TRS/Audio jack (2.5, 3.5, 6.35), HDMI, DVI, VGA, Display Port, RJ45, RS232 u T.11.
[0056] Jlns obecriedeHus: B3aMMOAEHCTBHSI MTOJIb30BATENS C BBIYHCIUTEIBHBIM YCTPOWCTBOM
(300) npumensitoTcst pasnuunble cpenctsa (305) B/B undopmaiuu, Hampumep, KIaBHATYPA,
AUCILIeH (MOHUTOP), CEHCOPHBIN AMCIUICH, Ta4-Maj, JXKOWCTHK, MAHUITYJIITOP MbIIIb, CBETOBOE
nepo, CTHIIYC, CEHCOPHAas MaHeb, TPEeKOOJ, NUHAMUKHU, MHKPO(OH, CpPeACTBa JOMOJHEHHOM
pPEaTbHOCTH, ONTHYECKHE CEHCOPBI, IUJIAHIIET, CBETOBbIE WHAMKATOPBI, IMPOEKTOP, Kamepa,
cpeacta OmoMeTpuuecKoil uaeHTH(UKAUUU (CKaHep CEeTYATKH TIJja3a, CKaHep OTIEeYaTKOB
NaJIbIeB, MOJYJIb PACTIO3HABAHUSI TOJIOCA) U T.I1.

[0057] CpenctBo cereBoro B3ammopeicTBusi (306) obecneumBaeT mnepenady AaHHBIX
ycrpotictBoM (300) mocpeacTBoOM BHYTPEHHEH MM BHELTHEH BBIYHUCIUTENbHON CETH, HAIIPUMep,
Wntpaner, Unrepuer, JIBC u 1. B kadectBe omHoro wnm Gonee cpeactB (306) moxer
UCTIOJIb30BaThCs, HO He orpanmduBaThcsi: Ethernet kapra, GSM momem, GPRS wmonem, LTE
mozneM, SG mMonmem, monyJsib cryTHUkoBoOH cBsisu, NFC moxayis, Bluetooth n/uma BLE monyb,
Wi-Fi monyns u ap.

[0058] JIOMOJHUTENBPHO MOTYT NMPUMEHSTBCS TaK:KE€ CPEACTBA CIYyTHUKOBOW HAaBUTaLlUU B

cocrase ycrpoiictsa (300), Hanpumep, GPS, I'JIOHACC, BeiDou, Galileo.



[0059] IlpencraBneHHbple MaTepUasbl 3asBKU PACKPBIBAIOT IPENNOYTUTENBbHBIE MPUMEPHI
peanu3aluy TEXHUYECKOrO PELIEHUs U He AOJDKHBI TPAKTOBATHCS KAaK ONPAaHUYMBAIOLINE UHBIE,
YaCTHBIE MPUMEPBI €ro BOIUIOIIEHHUs], HE BBIXOMALIUE 3a IPEnesibl UCIPALINBAEMON MPABOBOU

OXpaHbl, KOTOPBIC ABJIAKOTCA O4YCBUAHBIMU [JI1 CICHUATIUCTOB COOTBeTCTBleH.leﬁ obnactu

TCXHHUKH.



DPOPMYVYIJIA

1. Crioco6 CErMEHTalMU CLECH BUACOPAAA, BBITIOJTHSIEMBIA C IIOMOIIBIO BBIYUCIUTCIBHOI'O
YCTPOMCTBA U COAEPIKALIHUI TAlbI, HA KOTOPBIX:
NOJIy4alOT BXOAHOHN BUIEOPSII, COAEPKAIIUN BUIEO U PEUEBbIE TAHHBIE,
BBIMIOJIHAIOT Pa3iesieHne BXOAHOIO BHAEOPSAA 110 TPEM MOTOKAM JaHHBIX: U300paXKeHUs
JIWLI, TEKCTOBBIE JAHHbIC HA OCHOBAHUM TPAHCKPUOUPOBAHHON peuyeBol MH(pOpMaLuH, U
I/1306pa)l(eHI/I$[ KOHTECHTA, MPEACTABJIICHHBIX B BUACOPSAOC,
OMpPEACIIAIOT IPU3HAKU IJId KaXIOTO KaJpa BUACOPAda B KaAXKIAOM H3 YIIOMAHYTBIX
IMIOTOKOB OAaHHBIX,
BBITIOJIHAKOT BEKTOPU3ALIUI0 YIIOMAHYTBHIX IMIPHU3HAKOB B KAXKJAOM U3 YIIOMSHYTbBIX IIOTOKOB
JTAHHBIX
OCYILIECTBISIFOT HOPMAJM3ALMI0 BEKTOPHBIX MPEACTABICHUH, TONIYYEHHBIX B KaKIOM
MIOTOKE, ¥ MOCJIEAYIOLIYI0 KOHKATEHALIMIO HOPMAJIN30BAaHHBIX BEKTOPHBIX MPEACTABICHUH
ANl TONydeHust oOmmero Habopa NMPH3HAKOB Ul KaKAOTO Kaapa BHUAEOpPAna B BHUAE
eIUHOTO BEKTOPA,
OMNpeaACIAIOT METPUKY PACCTOAHUA MJIA KaXXAOTO IMOTOKAa AaHHBIX, KdaK KOCHUHYCHOE
pacCcTOosTHUE MEXIy BEKTOpaMH il W300paKeHWH JIML B BHIEO, M KaK EBKJIUIOBO
PacCTOAHUEC MEXKAY BEKTOPAMU AJIS TCKCTOBLIX JAHHBIX U H306pa)KeHHﬁ KOHTCHTA,
BBIYMCISIIOT HAa OCHOBAHMM YIIOMSHYTBIX METPUK IOKa3aTeidb OOLIeH MEeTpUKU s
YIIOMSIHYTOT'O €IMHOI'0 BEKTOPA, XapaKTEePU3YIOIIEro KX bl Kaap BUAEOPSAA;
BBINOJIHSIFOT CErMEHTALMIO BUIEOPSAa HA KOHTEKCTHO CBSI3aHHBbIE CLIEHbI HA OCHOBAHUU
CpaBHCHHUSA IMOJIYyYa€MbIX €IWHBIX BCKTOPHBIX HpeI[CTaB.HeHI/Iﬁ KaagpOB B BCKTOPHOM
IMPOCTPAHCTBE, IHpU OSTOM PA3ACICHUEC BbIIIOJHACTCA Ha OCHOBAHWH TIPEBBIIICHHA
MOPOTOBOTO 3HAYEHMsI OOINEH METPHKH BEKTOPHBIX NPEACTABJICHUH E€IUHBIX BEKTOPOB
KaJ{pOB BUAEOPSAA.
2. Croco6 mo m.1, B KOTOPOM Ha OCHOBAaHWHU M300pa’ke€HUH JHL (POPMHUPYIOT BEKTOPHBIE
NPEACTaBJICHNUS, XapaKTEPU3YIOIINE IO MEHbIIEH Mepe OTHO U3 JINLEBbIE XapaKTEPUCTHKH, TTOJI,

BO3pacCT, HaNIpaBJICHUEC B3TJIAAad, SMOLIUHA.

3. Crnoco6 mo m.2, B KOTOPOM JAOMNOJHUTENIBHO PACIO3HAIOT JKECTBI, OTOOpa’kaeMble B
BUZIEOPSTIE.
4. Crmoco®6 mo m.l, B KOTOPOM JAONOJHHUTEIbHO U3 PEYEBBIX [JAHHBIX BBIACISIOT

ayIUOXapaKTEPUCTUKHU T'OJIOCOB B BUACOPSIAE.
5. Crniocob 1o 1.4, B KOTOPOM ayAMOXaPAKTEPUCTHKH I'OJIOCOB BKIIFOUAIOT B CeOst IO MEHbIIEH

MEPE OAHO U3. TOHAJbHOCTb, MHTCHCUBHOCTD, (I)OpMaHTbI.



6. Criocob 1o 1.1, B KOTOPOM JI€EMOHCTPUPYEMBIH KOHTEHT JOTIOJIHUTEIBHO MOJBEPraeTCsI
OCR o0paboTke st pacrio3HABaHUS IPENCTABICHHONW HHPpOPMAIUH,

7. Cucrema cerMeHTALUH CLIEH BUIEOPsIa, COEpIKAaLIasi 0 MEHbIIE Mepe OIHH MPOLIECCop
U TaMATb, XpPAHALIYHO MAIIWHOYUTACMbIC HWHCTPYKLUH, KOTOPLIC IIpU HWX HCIOJHCHUN

IPOLIECCOPOM PEATH3YIOT CIIOCO0 CerMeHTALMH CLIeH BUaeopsiia 1o JrodoMy u3 mi. 1-6.
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OTYET O MATEHTHOM IIOUCKE
(crarea 15(3) EATIK u nipaBuiio 42 I1aTeHTHOR HHCTPYKLMH K
EAIIK)

Homep eBpa3HiiCKOMH 3asdBKM:

202293486

GOG6T 7/10 (2017.01)
GOGF 18/00 (2023.01)
GOGF 18/20 (2023.01)
GOG6V 10/00 (2022.01)
GOG6V 10/20 (2022.01)
GO6V 10/25 (2022.01)
GO6V 10/26 (2022.01)
GOG6V 10/96 (2022.01)
GOGV 30/184 (2022.01)

A. KJIACCU®PHUKALIUA ITPEAMETA H3OBPETEHHUA:

CornacHo MexyHapoaHoii naTeHTHOI knaccuduxkamuu (MIIK)

5. OBJIACTD ITOVICKA.

[IpocMoTpeHHas ToKyMeHTalys (cucrema kiaccndukanuu n uraexcsl MITK)
GO6T 7/10 — 7/246; GO6F 18/00 — 18/20; GO6V 10/00-10/96, 30/184

EAPATIS, ESPACENET, USPTO, GOOGLE

3nem‘pom1ax 6a3a JaHHBIX, HCNOJIE30BABLIAACS TIPH MOHCKE (Hasaaﬂne 6a3bl U, €C/IH, BO3MOXXHO, HCMOJ1b3YEMBIC TOKUCKOBBIC TCpMHHH)

B. IOKYMEHTBI, CYUTAIOIIMECA PEJIEBAHTHBIMH

Kareropus* CChUTKH Ha JOKYMEHTHI C YKa3aHHEM, Te

3TO BO3MOXHO, PEICBAHTHBIX 4acTCH OTHOCHTCA K MyHKTY Ne

[0039], [0046], [0048], [0051-0054], [0059-0066]
[0104-01057;

A US20090109298 A1 (CANON INC.) 30-04-2009

25-11-2004

[0057], [0060-0062], [0084-0106]

28-11-2002

[0052-0056]; [0067]; [0072-0074];

pedepar; GopMyna nzobperenns; onucanue, aGsausr: [0002-0017], [0051-0058];

pedepar; gopmyna uso6petenns; onucanue, aGzansr: [0003], [0019], [0020], [0037], [0055],

pedepar; popMyna uzoGpetenns; onucanue, aGsaupt: [0012]; [0033]; [0041-0045];

A US20140037216 A1 (KODAK ALARIS INC) 06-02-2014 1-7
pedepar; Gopmyna uzobperenus; onucanne, abzausi: [0007], [0008], [001 1-0019], [0038],
, [0072], [0082], [0089], [0090-0092],

A US20110013840 A1 (PANASONIC CORP) 20-01-2011 1-7
pedepar; Gopmyna nzobpererns; onucanue, aéaust: [0035], [0036], [0041], [0044], [0047],
[0053], [0054], [0108 - 0119], [0126-0133], [0142-0151]

1-7

A US20040233987 A1 (MITSUBISHI ELECTRIC RESEARCH LABORATORIES INC.) 1-7

A US20030035484 Al (ALTERA CORP) 20-02-2003 1-7
pedepar; hopMyna usobpetenus; onucanne, aGaust: [0024], [0032], [0033], [0049-0053],
[0056], [0061], [0066], [0067], [0081-0087]; [0127]

A US20020176625 A1 (MITSUBISHI ELECTRIC RESEARCH LABORATORIES INC) 1-7

NOCACAYIOUINE TOKYMCHTBI YKa3aHb! B MPOJAOJIKCHHH

* Ocobble KATErOpUM CCBUIOYHBIX JOKYMEHTOB:

«A» - IOKyMEHT, ONpenensomui o6muii ypoBeHb TCXHUKH

«D» - JOKYMEHT, NIPUBEACHHBINA B €BpasuiiCkOl 3asBKe

«E» - 6onee paHHHI JOKYMEHT, HO OITyOIMKOBAHHBIA HA JaTy NOAa4H

leBpa3sHiiCKO 3asBKH WM TIOCTIE HEC

«O» - IOKyMEHT, OTHOCALUHACA K YCTHOMY PAacKpBITHIO, 3KCIIOHHPO-
BaHMIO U T.J.

"P" - HOKYMEHT, OIyG/IMKOBAHHEIA IO 1aTh! OA4H eBpa3sHACKOH 3a-
ABKH, HO IIOCNE AaThi HCPAIIMBAEMOTO NPUOPHTETA"

«T» - Gonee MO3IHUIA JOKYMEHT, OITyGIHKOBAaHHEIH NOC/E ATl IPHOPHTETA H
NpHUBEACHHEIN /U9 TIOHHMAHUA W300peTeHUA

«X» - IOKYMEHT, uMetomuii Haubonee 6NIM3KOE OTHOLICHHE K NPEIMETY NOHCKA,
nopoYamuii HOBH3HY HIIH H300PETaTENECKH YPOBEHB, B3ATHIH B OTACIEHO-
CTH

«<Y» - DOKYMEHT, UMetolui HanGonee Gi3koe OTHOMEHHME K TIPEAMETY NOMCKA,
nopovaiuit H306peTaTeNsCKU YpOBEHb B COYCTAHHH C IPYTHMH IOKyMCH-
TaMH TOH K€ KaTeropu1

«&» - JOKYMEHT, AB/AIOIANCS NAaTCHTOM-aHaIOrOM

«L» - JOKYMEHT, PHBEACHHBIN B APYrUX LEAAX

Jlata npoBeneHus narentHoro noucka: 16/06/2023

VN0MHOMOYEHHOE JIMIO:
HauansHuK OTAENA MEXAHHKH,
(pU3UKH U 2TEKTPOTEXHUKH

JI.®. Kpsuios
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