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OIIpe/ieNIeH s TOPOTa HACHTU(HUKAIIMH IJIs1 ONOMETPUUECKUX 00PA3IOB B CHCTEME KOHTPOJIA J0CTyNa. TeXHn4ecKuM
pE3yNbTaToM, JOCTHTAIOIIUMCS TPH PEHICHUH BBIIICYKa3aHHOW TEXHHYECKOH MPOONEMBI, SIBISETCS TOBBILICHHE
TOYHOCTH OIPEIENCHUs MOPOra UICHTU(GUKALMU Ui OMOMETPUUYECKUX O0pa3LoB B CHCTEME KOHTPOJIS AOCTYIA.
KoMmbroTepHO-peaiu3yemMsblii crnocob oIpenesieHus] Mopora MACHTU(GHUKAIMY A8 OHOMETPHYECKUX 00pasioB B
CHCTEME KOHTPOJS JOCTYIA, BHIMONHIEMBIH C MOMOIIBIO 110 MEHbIIEH Mepe OfHOro MpoLeccopa M COAep KAl
STambl, Ha KOTOPHI MOMYYalT DPETPOCIEKTHBHBIE AaHHbIE, OTOMPAIOT NAHHBIE HIACHTH(HKAIMU OOpasIoB 3a
BBHIOpaHHBIA MEPUOJl BPEMEHH, ONpPENEIA0T KOJIMYECTBO MACHTH(HKALMKA N M KOJIMYECTBO 3apEruCTPHPOBAHHBIX
O6uomerpuueckux MmabaoHOB N 3a BBIOPaHHBI HEPHOA BPEMEHH, ONpPEACNAIOT ISl JAHHBIX HICHTH(UKAIMN
MH(POPMALHIIO [0 MEHbIIIE Mepe 0 IBYX CKOpUHToBbIX 6ayuiax TOP-1 u TOP-2; popMupyroT ructorpamMmy, COCTOSIIYIO
u3 manemenToB (T 11), GopMHUPYIOT rHCTOrpamMMy, COCTOSINYFO U3 M 351eMeHTOB (T21), OnpeneNsatoT I KaXK10i TOUKH
THCTOTPAaMM CyMMY 3HAueHHH BCEX JJIEMEHTOB TMCTOIPaMMBbI, HaUMHAs C TEKYIIEro, onpenessoT 3HadyeHne FARi
(BEpOSTHOCTB JIOXKHOTO JIOIyCKa MpH ayTeHTH(HKAIMKI, Ha OCHOBE MOJTyueHHbIX 3HaueHui FARI Ha mpeapiaymem
sTane), paccuuThiBatoT 3HadeHue FPIR1 (BeposTHOCTE JIOKHOMOJIOKUTEIBHOW HICHTH(HUKALINH), OTIPEICIISIOT TOPOT
uneHTHduKanuy Ui OMOMETPUYECKUX 00pa3loB M HAa3HAYAIOT MOJIYYCHHBIH HOPOTr MACHTH(UKALUK 110 MEHbILEH
Mepe I OHOTO OMOMETPHUYECKOTO CEHCOpa.
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MIIK: GO6F 17/00
CIIOCOB 1 CHCTEMA ABTOMATH3HPOBAHHOT'O ONPE/IEJIEHNS [TIOPOT A
WIEHTH®UKA LN JJISI BHOMETPHYECKHX OBPA3IIOB B CHCTEME
KOHTPOJISL JOCTYIIA.

OBJIACTb TEXHUKU
[0001] Hacrosimee TexHu4yeckoe pemeHwe, B oOlmeM, OTHOCUTCI K  oOiactu
BBIUNCJIUTEJIbHON O0OpaOOTKM MaHHBIX, & B YaCTHOCTH, K CIOCOo0aM OMpeneNieHUs Mopora

uneHTUUKALMK 1151 OMOMETPUUECKUX 00pa3IOB B CHCTEME KOHTPOJIS JOCTYTIA.

YPOBEHb TEXHUKHU

[0002] B coorserctBun ¢ TOCT P UICO/MBK 19795-1-2007 Hammonaneroro Cranmapra
Poccuiickoit @enepaunn «Mnertudukanuss OMOMeTpUYECKas» Il OINPENeNICHUs] OLIMOKH
BTOpOrO pona duomerpudeckoii Bepupukaunu (FAR) npu Beicokux ckopbamiax (6onee 95% ot
MaKCHUMyMa) JIULEBON OMoMeTpun ¢ TOYHOCThIO +/-30% mist moBepuTeNbHOI BepositHOoCTH 90%
Hy»kHO 1o kpaiiHeit mepe 3e10 (30 coOprruii ans FAR 1e-9) HezaBucumbIx cpaBHeHUH min 6e10
nobpososnbueB. IJtum ke ['OCT pomyckaercss ajgbTEPHATUBHBIA METOJ IEPEKPECTHOTO
CPaBHEHMs, HO JaHHBI METOJ He TapaHTHPYeT CTATUCTHYECKYI0 HE3aBHCUMOCTb, YTO
YMEHBIIIAET JIOBEPUTENbHYIO BEPOSTHOCTh uiA olecrneueHus TpeOyemoro ypoBHs FAR mo
CPaBHEHHIO C TE€M € YHUCJIOM He3aBUCUMBbIX HcnbiTanuil. Ho naxke B 3ToM ciydae ninst FAR 1e-9
notpedyercst Gonee 245000 noOpoBOJBIEB (pa3MEYEHHBIX IIA0JIOHOB, TO €CTh MIA0JIOHOB
NPUHAUIEKABIINM pa3HbIM JironsaM), a it FAR le-10 morpebyercs yxe OGomee 775000
pa3MeueHHbIX [A0IOHOB. YUUTBIBAS, YTO 3TO IEPCOHAIBHBIC TAHHBIE, UX CJIOXKHO MOJIYYUTh IJIS
uccienoBanuii. Ycyryonsier mpobieMy U TOT (pakT, YTO JIOIU MPU UASHTU(PUKALUH HCTIOIB3YIOT
pa3NUYHbIE YCTPONCTBA, MO3TOMY JJISI TOTO, YTOOBI Pe3yJbTaT UCCIENOBAHUS OBUT HE TOJBKO
CTaTUCTUYECKH 3HAYMMBIM, HO U COOTBETCTBOBAJI PEAJIbHOCTH, YCTPOHCTBA Jisi cOopa oOpas3ios
JOJDKHBI  COOTBETCTBOBATh  PEAJTBHO MPHUMEHSIOMIMMCS  yCTPOWCTBAM M HUX  YacTOTe
UCTIOJIb30BAHHSL.

[0003] W3 ypoBHS TEXHHKH W3BECTEH CHOCOO OMpenesieHHs] Mmopora HAeHTU(DUKALUU s
Oduomerprueckux o0pasnoB, packpbIThiil B marenTe US 8190540 B2.

[0004] B nanHOM criocobe st onpeaesieHust mopora UAeHTU(GUKAIMH TSl OMOMETPUIECKIX
00pa3noB, UCMONB3YIOTCA 00pas3lbl CONEpIKAINe NMEePCOHANbHbIE NaHHbIE MOJB30BATENEH, UTO
CHIKaeT 6€30MacHOCTh JAHHOTO Criocoba.

[0005] HenocratkoM CymecTBYIOLIMX peIIeHUil B HaHHOH 00JacTH TEXHHUKH SIBISIETCS

HHU3Kasi TOYHOCTh OMpPEEICHUs MOpora nASeHTH(GUKAITNH JIsI OMOMETPUIECKIX 00pa3LOB.



CYIIHOCTDb TEXHHMYECKOI'O PEINEHUA

[0006] 3asBJIEHHOE TEXHHYECKOEe peLIeHHe IMpenjiaraeéT HOBBIM NOAXOA B 00JacTu
OTpesieIeHUs] Topora UAeHTU(UKAIUU i OMOMETPHYECKUX OOpasLOB B CUCTEME KOHTPOJIS
JOCTYyTA.

[0007] Permaemoii TexHUYECKOM MPOOIEMOI HITM TEXHUYECKOW 3aaueil sIBJISIETCsl CO3IaHNe
HOBOTO crocoba W CHCTEMbl OINpPENeNeHUs] TOpora WACHTU(DHUKAMH i OMOMETPHUYECKUX
00pa3LoB B CUCTEME KOHTPOJISI JOCTYTIA.

[0008] OCHOBHBIM  TE€XHMYECKMM  pe3yJbTaTOM, JOCTUTaIOLUIUMCS TpPU  pELIeHUuU
BBILICYKA3aHHOW TEXHUYECKOH NPOOIEeMBbl, SIBISIETCS MOBBIIIEHHE TOYHOCTH ONPEACTICHUS
nopora uaeHTuGuKau 1t ONOMETPUIECKIX 00pa3LioB B CUCTEME KOHTPOJISI IOCTYIIA.

[0009] JIOMOMHUTENBHBIM TEXHUYECKUM PE3YJbTATOM, AOCTUTAIOLIUMCS NpPU PELIEHUU
BBILIEYKA3aHHOW TEXHUYECKOW MpPOOJIEMBI, SIBJSIETCS MOBBIIIEHHE O€30MacHOCTH ONpeaeTeHUs
nopora uaeHTU(PUKAUUHN JIs1 OHOMETpHYECKUX 00pa30B B CHCTEME KOHTPOJISA JOCTYIA 33 CYET
UCTIOJIB30BAHMS JIOTOB C HMHGpOpMAaILMed O pe3ysibTaTax peajbHbIX WACHTU(UKALUN He
coJiep KalluX NepCOHANbHbIE JaHHbIE NIOJb30BaTENEH.

[0010] 3asBIEHHbIE pPE3YyJIbTAThl JOCTUTAKOTCS 32 CUET KOMITBIOTEPHO-PEANU3yEMOro
crioco0a aBTOMAaTU3MPOBAHHOTO OIpPENENIEHHs MOopora UAeHTU(UKALUN JIs1 OMOMETPHUUECKUX
00pa3LoB B CUCTEME KOHTPOJISI IOCTYIIA, BBITIOJIHIEMbIH C IIOMOLIBIO 110 MEHbIIEH Mepe OJJHOTO
NPOLIECCOPA U COAEP KLU 3TaIlbl, HA KOTOPBIX:

a) TMOJIy4aroT PEeTPOCIEKTUBHBbIE IAaHHbIE, CONEpKAllUe CBEAECHUS O Ppe3yJsbTaTax
CpaBHEHHsT OWOMETPHYECKMX OOpas3LOB, MPOXOMIIINX HIAESHTU(DUKALUIO, C
3apEruCTPUPOBAHHBIMU OMOMETPHYECKIMHE AOJOHAMH, TPU KOTOPBIX PE3YJIbTAT
MMeeT HaUBBbICIIUI CKOPUHTOBBIA OaJLT;

b) orOuparot naHHBIE HAEHTU(UKALUN 00Pa3LOB 32 BRIOPAHHBIN NIEPUO]] BPEMEHH, B
XO0JZIe KOTOPOTO KOJUYECTBO 3apPETHCTPUPOBAHHBIX OMOMETPUYECKHX MIA0JIOHOB
U3MEHsIOCh He Oornee yeM Ha 1% 3a BRIOpaHHBIN MEPHOA BPEMEHH,

C) ONpEnessIFoT KOJUYECTBO UACHTU(UKALIMA N M KOJHMIECTBO 3aPETUCTPHUPOBAHHBIX
Oonomerpuueckux madiaoHoB N 3a BRIOpAHHBIN MEPHOA BPEMEHH,

d) ompenmensroT s JAHHBIX WACGHTU(HKAIMK, TONYYEHHBIX Ha J3Tane b)
UH(POPMALIUIO O TOMEHbIIE Mepe NBYX CKOpUHroBbix OamioB TOP-1 u TOP-2, roe
TOP-1 makcumanbHOE 3Ha4eHNE CKOPUHIoBoro Oajuia uaenrudukanun, TOP-2 —
cnenyromee 3a TOP-1 3HaueHne CKOPUHTOBOTO Oasuia, mpu 3ToM 3HadeHust TOP-

1 u TOP-2 BbIie nopora ayTeHTH(UKALINY,
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g)

h)

1)

k)

(dhopMHPYIOT THCTOrpaMMy, COCTOsIyr0 3 m sjemeHtoB (T1i), pacnpeneneHus
ckopunrosoro Oamta TOP-1 wupentudukanmii Ha Auama3oHe OT MOpOra
ayTeHTU(UKAIMH O MAKCUMAJIbHO BO3MOXHOT'O CKOPHHIOBOTO 0aa;
(hopMHPYIOT THCTOTpaMMy, COCTOSIIIYIO M3 m 3jeMeHTOB (12;), pacnpeneneHus
ckopunroporo Oamna TOP-2 wupeHTHdUKanmMii Ha Jauama3oHe OT MOpora
ayTeHTH(HUKALMU 1O MAKCUMAJIbHO BO3MOKHOTO CKOPUHTOBOTO Oasa,;
OMPEnessIIoT ISl KaKJOW TOYKU THMCTOTPAMM CYMMY 3HAUEHHUH BCEX 3JIEMEHTOB
THCTOTPAMMbl HAa4YMHAsl C TEKYLIEro, IMOJiydyas HOBbIE THCTOTPAMMbl K3 m
3JIEMEHTOB,

ompeneynsitor  3HadeHne FAR; (BEpOSTHOCTb  JIOXKHOTO  JIOMyCKa  TIpH
ayTeHTU(UKAIUU) C TOMOIIBI CHCTEMbl YPaBHEHWH, WCIONb3Yysl JaHHBIE,
MOJTyYeHHbBIE Ha 3Tamnax ¢, g;

Ha OCHOBE MOJIYYeHHbIX 3HaueHui FAR; Ha mpenpiaymemM 3tarme, pacCYUTHIBAIOT

3HaueHne FPIR; (BEpOATHOCTb JIOKHOTIOJNIOKUTENBbHOW HIASHTHU(PUKALNHN) TI0

dopmye:

FPIR; =1— (1 — far)"

U Ha OCHOBe monydeHHbIX 3HaueHuil FPIR; onpenensroT nopor naeHTHUKALUIHN
Ui OMOMeTpUUeCKuX 00pasLoB, U
Ha3HAYaIOT MOJIYYEHHBIH MOPOr WASHTU(PUKALIMM I IO MEHbINEH Mepe OIHOTrOo

OMOMETPUYECKOrO CEHCOoPa.

[0011] Takke 3asBJI€HHBIE TEXHUYECKUE PE3YJbTaThl JOCTUTAOTCS 3a CUET CUCTEMBI

OnpeacICHUSA 1opora I/II[eHTI/I(bI/IKaLII/II/I JJI1 6I/IOMeTpI/ILIeCKI/IX o6pa3u013 B CUCTEMEC KOHTPOJIA

JOCTyTa, COIepIKaIas:

o

o

MO0 MEHBIIEN Mepe OJIUH MPOLIECCOp;

MO0 MEHbIIEH Mepe OJHY NaMsATh, COEAMHEHHYIO C TMPOLIECCOPOM, KOTOpas
CONEPYKUT MAIIMHOYUTAEMbIE MHCTPYKLHH, KOTOPBIE MPU WX BBIMOJHEHHU TIO
MEHbLIEH Mepe ONHHUM IPOLECCOPOM OOECIEYHBAET BBINOJIHEHHE 3asBJIEHHOTO

criocofa.



OIMMCAHUE YEPTEXENU
[0012] [Iprm3HaKM W MPEUMYLIECTBA HACTOSIIErO H300PETEHHs] CTAHYT OYEBHIHBIMU W3

NPUBOIUMOrO HIKE MOAPOOHOrO OMUCAaHWA H300peTeHHs W MpPUJIaraeMbIX YepTeXked, Ha

KOTOPBIX:
[0013] @ur. 1 wurocTpupyeT o0IIyI0 CXeMy 3asBJICHHOTO Crocoda.
[0014] @ur. 2 wunocTpupyer npumep oOIIero BUIA BbIYHCIMTENBHOH CHCTEMBI, KOTOpas

obecrieunBaeT peann3altuio 3aBJICHHOIO pCIICHUA.

OCYIIECTBJIEHUE U30BPETEHU A

[0015] Ha ceronmusimmHuii neHb OMOMETPUYECKHE CHUCTEMbI YK€ MNPUBBIYHBI KOKAOMY H
aKTUBHO Yy4YacTBYIOT B Hamed >ku3HU. CkaHepbl OTIEYaTKOB TMajblieB, BCTPOEHHbIE B
cMapT(OHBI, TEXHOJIOTHH PACTIO3HABAHUS JIULl U MPOYNE MHCTPYMEHTHI NMOCTENEHHO MPUXOIST
Ha 3aMEHYy TPAaJULMOHHBIM METONaM HUIEHTH(PUKAIMU W BCE Yalle MPOHHUKAIOT B KPYITHBIC
OW3HeChl, Takue Kak OaHKOBCKOE OOCIy>KWBAaHWE W PO3HUYHAS TOPTOBJSL (PUTEIN).
buomerpuueckne CHCTEMBI HMEKT pPsii NPEUMYINECTB B CPaBHEHHM C TPAJMLIMOHHBIMHU
METOZaMH, TaK KakK MPUCIOCOOJEHbI IMOA HWACHTH(PHUKALHMIO JHYHOCTH 0€3 BO3MOXKHOCTH
nepefayn KIo4Ya U BO MHOTOM SIBIBIIOTCS Oojiee YAOOHBIMH C TOYKHM 3PEHHUS IMOJIB30BATEJISL.
OnHaxko, uem Oojiee aKTHUBHO BEAETCs] BHEAPEHHE TAKOTO BUA CHCTEM, TEM OO0Jiee OCTPO BCTAET
BOMpOC obecredeHust HHPOPMALIMOHHON 0€30MacHOCTH.

[0016] buomerpuueckass uneHTHPUKAIMA — O5TO MPOLECC CPABHEHUS U ONpEAeTeHUs
CXOICTBA MEXAy IAHHBIMH 4YeJOBeKAa W ero OMOMETpUYeCKUM «mabmoHom». buomerpus
NO3BOJISIET WAEHTU(QUIMPOBATh M IPOBECTH BepH(UKALMIO dYeJoBEeKa Ha OCHOBe Habopa
cneuu(pUYeCKUX W YHHUKAJIbHBIX YepPT, MNPHUCYLUIUX €My OT POXIEHUsi. IJTOT METOX
pacno3HaBaHMs TMPUHATO CUUTATh OJHUM M3 CaMbIX HANEKHBIX, TaK KaKk B OTJIMYHE OT
CTaHAAPTHBIX JIOTMHA W Tapojisi OWOMETPUYECKMMH JIaHHBIMH  TOpa3io  CJIOXHee
HECAHKIIMOHUPOBAHHO BOCIIOJIb30BATHCS.

[0017] buomerpruueckas UACHTUPUKALMS MOXET MPOBOAUTHCS: MO OTIEYATKY Mabla, Mo
JMLY, TIO Pagy’kKHOW OOOJIOUKE TJ1a3a, M0 reOMETPUH PyK, Mo Tepmorpamme smua, no JJHK, Ha
OCHOB€ aKyCTHYECKUX XaPAKTEPUCTUK yXa, IO PUCYHKY BEH U T.Jl. HE OTPAHUYHBASICh.

[0018] Pacro3sHaBaHue OTIEYATKOB MAJbIEB SIBJISIETCS OMHUM U3 MEPBBIX OMOMETPUYECKIX
MeTo70B. OH OCHOBaH Ha OMNpEeNIeHUU CTPYKTYPbl JMHHUI Ha MOAyIlIeYKaxX NajiblieB pyK, HHAUe
— [anwuipHbIX  y30poB. Ilocie  cuMThIBaHMS ~ CKAHEPOM  YHUKAJIBHBIA  PUCYHOK
TpaHcopmupyercst B mudpoBoil OmoMerpudeckuii mabyioH, MPU MOMOIIHA KOTOPOro CHCTEMA

onpeaciisi€T, KTO MEPEa Hell HaXOJIUTCS.



[0019] Unentudukanys o PUCYHKY BEH Ha naybLax/pykax SIBJIAETCSL
YCOBEPLICHCTBOBAHHOHN BepCHel mpeaplayInero Merona uaeHtudukamyy. B3nomars anroputm
ero paboThl 3HAYUTENBPHO TPYAHEE, 4YeM INpPU APYroM OHOMETPHYECKOM CKaHWPOBAHUH,
NIOCKOJIBKY BEHbI HaxomsaTcs riyOoko mon kokell. MHQpaxpacHble Jyddn NpPOXOIAT uepes
NOBEPXHOCTb KOXKM, TJ€ OHH TOIVIOLIAIOTCS BEHO3HOW KpoBbto. CrenuanbHas Kamepa
¢bukcupyer usobpakeHue, OHM(POBBHIBACT NOaHHBIE, a 3aTeM JHOO COXpaHseT uX, JHOO
UCTIONB3YET Uil HOATBEPKAEHHS INUHOCTH.

[0020] Omnpenenenvie reoMeTpUHN PyKHU OTHOCUTCS K U3MEPEHUIO TAKUX XapaKTEPUCTHK, KaK
JUIMHA U IIMPHUHA NaJblieB, UX KPUBHM3HA U OTHOCUTENbHOE pacnojoxeHne. Ha naHHbIil MOMEHT
STOT METOA SIBJIIETCS YCTAPEBIIMM M YK€ TMOYTH HE HCIOJB3YETCs, XOTA KOIrHa-To ObLI
JOMUHHPYIOLINM BapHaHTOM OmomeTrpudeckoi naeHTndukanuu. COBpeMEeHHbIE NOCTHKEHUS B
00JlacTH POTrpaMMHOTO 0OeCTIeUeHHs Uil PACTIO3HABAHMSI OTIIEUATKOB MAJBLEB U JIUL 3aTMUJIH
ero akTyasbHOCTb. CyIIecTByeT TakXKe THIT OMOMETPUYECKHX METOIOB PACIIO3HABAHHS PUCYHKA
JIaJlOHH, MOJyYHBILINHN Ha3BaHUE «IAKTUIOCKOUS.

[0021] Wnentudukanyst mo paaykHoi obonouke. Paxy:kHas obonouka, WM [IBETHAs 4acTb
rj1a3a, COCTOUT U3 TOJICTBIX HUTEBUIHBIX MBIIIL. DTH MBIl TOMOTa0T (JOPMUPOBATH 3pAUOK,
9TOOBI KOHTPOJMPOBATH KOJWYECTBO CBETA, MOMAjaroInero B ria3. M3Mmepsisi YHUKaJbHbIE
CKJIAZIKU M XapaKTEPUCTHKH 3THX MBIIIL, HHCTPYMEHTbI OMOMETPUYECKON BepUPUKALIUN MOTYT
NOATBEPAUTh JIMYHOCTb C  HEBEPOATHON TOYHOCTBIO. TEeXHOJIOrMM  JAMHAMUYECKOIO
CKaHMpOBaHUs (HampuMep, CKAHUPOBAHME TOTO, KakK YEJOBEK MOpraer) g00aBJAIOT
JOTOJHUTEJbHBIA YPOBEHb TOYHOCTHU U 0€30MacHOCTH.

[0022] ITpoBepka ceT4aTKH MO3BOJISIET OTCKAHUPOBATh KATMILISIPI TITyOOKO BHYTpPH IJ1a3a C
TIOMOLIBIO KaMep OnuskHero uHgpakpacHoro auanazoHa. [Tonyuusineecs: uzoOpakeHne cHavasa
NpeIBAPUTENIbHO 00padaThIBAETCs ISl YIIYUIICHHUS €r0 Ka4eCTBa, a 3aTeM MpeoOpa3oBbIBACTCS B
OuomeTrpuyecKkuil abIoH Uil perucTPaliMi HOBOTO TIOJIb30BATENS U JUIS MOCIENYIOIEH CBEPKH
C 5TAJIOHOM BO BpeMsI MOIBITOK PaclO3HABAHMUSI [T0JIb30BATEIIS.

[0023] TexHonmorusi pacro3HaBaHUs JIUI, O€3YCJIIOBHO, SIBJIIETCS OJHON W3 TepBbIX (hopm
Ouomerpuueckux cucteM uaeHTupukauuu. IIporpamMmHoe obecnieueHne Takoro posia u3MepsieT
TeOMETPHUIO JIMIIA, BKIIFOYAsl PACCTOSHUE MEXIY IIa3aMHu U OT momadopoaka ao jda (1 310 —
JULTb HEKOTOpble M3 mapamerpos). Ilocne cOopa maHHBIX YCOBEPIIEHCTBOBAHHBIA aJTOPUTM
npeoOpasyeT ux B 3alIM(POBAHHBIN KO, HHaUe — MOAMUCH (CUTHATYPY) JIHLA.

[0024] Unentudukamyst mo (opmMe VIIHOW pPaKOBHUHBL, B OTJIMYME OT MHOTHUX IPYTUX
OMOMETPHYECKUX METOAOB, IJII KOTOPBIX TPEOYIOTCS CrielUasbHble KaMephl, NaHHBIA BUJ
UIeHTHQUKAIUKN M3MepsieT aKyCTHKYy yXa C TOMOINBIO CIELHUANbHBIX HAYIIHUKOB |

HECJIBIIIMMBIX 3BYKOBBIX BOJIH. MHKPO(OH BHYTPU Ka)XIOTO HAyLIHHKA H3MEpSeT TO, KaKUM
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00pa3oM 3BYKOBBIE BOJIHBI OTPAKAIOTCS OT YIIHOH PAaKOBHHBI M PACXOASTCS B Pa3HBIX
HAMPAaBJIEHUSIX B 3aBHCUMOCTU OT M3ruOOB ciyxoBoro npoxona. L{ugposas kommst Gpopmbl yxa
npeodpasyercs B OMoMeTprudeckuil mabioH sl NaTbHEHIIEro UCTIOIb30BAHUS.

[0025] TexHonorus pacrnosHaBaHMs rojoca mnomnajnaer B cepel U (PU3NOIOTUYECKUX, U
NoBeZIeHYeCKNX OnomeTpuuecknx AaHHbIX. C (HU3MONOTHUECKOI TOUKU 3pEHUsT TAKHE CUCTEMBI
pacno3HaoT (opMy roJIOCOBOrO TPAKTA YEJOBEKA, BKJIIOYAs HOC, POT U TOPTaHb, ONPEAEISIOT
npOU3BOAUMBIH 3BYK. C MOBEIEHUECKOM TOUKH 3pEHUsS] OHU (PUKCUPYIOT TO, KaK YEeJIOBEK YTO-TO
TOBOPUT — BapHAllMK IBHKEHUM, TOH, TEMII, aKLIEHT U T. [., YTO TaK¥Ke SIBJIIETCS YHUKAIbHBIM
IUI K&KIOTO YeJIOBEeKa.

[0026] Tepmorpamma — 3T0 npeAcTaBieHne HHPPAKPACHON SHEPTHU B BUIE U300paKEHUS
pacnpeneneHus Temrepatypbl. buomerpudeckas Tepmorpadus Juna (UKCHPYET TEIUIOBbIE
y30pPbl, BBI3BAHHBIC JBIKEHUEM KPOBH IMOJ Koxkell. [10CKOMbKY KPOBEHOCHBIE COCYIblI KasKIOTO
YeJIOBeKa HETIOBTOPUMBI, COOTBETCTBYIOIIHE TEPMOTrPAMMbl TAKXKE YHUKAJIbHBI HaXKE€ CPEaH
OITHOSIIIEBBIX OJIM3HEIIOB, YTO JEJaeT STOT MeTOo OMOMEeTpUYECKOl BepudpuKamu aaxke oonee
TOYHBIM, YEM TPATULIUOHHOE PACTIO3HABAHUE JIHII.

[0027] JIHK m3maBHA MCmosib30Bajach B kKadecTBe Merona uneHtuduxammmn. Kpome Toro,
3TO — eAOWHCTBEHHasi (opMa OHOMETPHUH, KOTOpasi MOXKET OTCJICKHBATh CEMEHHBbIC CBSI3U.
Conocrasnenne JIHK ocobenHo meHHo mpu paboTe ¢ mpomnaBIIMMHU O€3 BECTH, BbIIBICHUU
JKEPTB KaTacTpod M MOTEHIHAJIbHON TOProBiu JonbMH. Kpome TOro, moMmMoO OTIIEYAaTKOB
nanbues, JHK — enuHcTBeHHBIH OHOMETpHYECKHI OOBEKT, KOTOPBI HEBO3MOXKHO
HerpenHamepeHHO «3a0biThy. JIHK, coOpanHast w3 BoJOC, CIIOHBI M T. 1., COAEPIKUT
NIOCJIEIOBATEIbHOCTH KOPOTKHUX TaHAEMHBbIX MOBTOPOB (aHri. short tandem repeat sequences,
STR). C ux MOMOIIBI MOKHO OJHO3HAYHO MOATBEPAUTH JIMYHOCTh, CPABHUBAS UX C JAPYTUMHU
STR B 0a3ze naHHBIX.

[0028] BrllieniepednicieHHble  METOABI  MACHTH(PUKALMK  CONEPIKAaT  MEPCOHATBHYIO
MH(POPMALIUIO O MOJB30BATEINSAX, YTO OCIOKHSAET JOCTYI K TAKAM JAHHBIM JUTSI UCCIIEIOBAHUIA.
[0029] VYeyrybasier cutyanmo M TOT (DaKT, YTO TOJNB30BATENd NMPH HACHTH(PHUKALMU
UCTIONIB3YIOT Pa3JIMYHbIE YCTPOMCTBA, MOSTOMY ISl TOTO, YTOOBI PEe3yJIbTaT UCCIENOBaHUS ObLI
HE TOJIbKO CTATUCTUYECKH 3HAYUMBIM, HO M COOTBETCTBOBAJI PEAJBHOCTH, YCTPONUCTBA It cOOpa
00pa3IOoB JIOJDKHBI OTBETCTBOBATH PEAJIbHO MPUMEHSIOIUMCS YCTPOWCTBAM U WX YaCTOTE
UCIIOJIb30BaHUS.

[0030] buomerpuueckas napopmarys, kak u rodast apyras, ysa3Buma. baHku, OOTbHULIBI U
JMOOBIE IPYTUe YUPEKIASHUS TO U AEJIO MOABEPraroTCs XaKepPCKUM aTakaM, H 4acTh HH(POpMAIUH
NONaJaeT B PYKH 3JI0yMbllIlIeHHHKOB. Ho onHO neno, ecnum 3T0 — cTaHAapTHBIE JIOTHMH U

mapoyib, a JAPyroe — €ciu pedb HAET O OMOMETPUYECKHX JaHHBIX. Bemp mapojib MOXKHO
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CMEHHUTh, a Najel WIM PaayXKy ria3a — HeT. B mocnenHem ciydae mpu KOMIpPOMETAIHH
JAHHBIX 3JIOYMBIIUIEHHHUK IIOJNy4aeT JOCTYIl KO BCEM aKTHBaM C OHOMETpUYECKOi
BepuduKanuei.

[0031] 3asiBJIECHHOE TEXHUYECKOE pelleHue IMpenjiaraeT Ccroco0 OmpenejeHus Iopora
uneHTUGUKaIMK Ui OHOMETPUYeCKHUX 00pasLoB (OMMOKU BTOPOrO pojaa OHOMETPHUUECKOM
Bepudukaumun (FAR) u wunentudpuxammm (FPIR) nemocpencrsenHo Ha [IPOM  npaHHBIX,
UCTIONIB3Ysl HE CaMu OuMOMeTpudYeckue oOpasipl, a JIOTM ¢ HHpOpMalueld O pe3ysbTaTax
peanbHBIX UIeHTU(DUKAINN.

[0032] JlaHHBIE JIOTM HE COHIEP:KaT MEePCOHAJIbHYI) HMH(OPMAIMIO TOJB30BATENEH, YTO
TIOBBIIIaeT 0€30MACHOCTb OMPEeNIeHUs opora UAeHTH(GUKAIHN [T OHOMETPHUYECKUX 00pa3oB
B CHCTEME KOHTPOJIS IOCTYTIA.

[0033] B norax Het nunpopmanmu Hu 0 FAR (false accept rate - omubka BToporo pona npu
Bepudukanumu st mHTEpecyromero ckopbamna), e o FRR (false reject rate — ommbka nepsoro
pona mpu BepuUpHUKALMH [JIsI HHTEPECYIOLEro cKkopbauia), HEM3BECTHO M KaKO€ KOJIUYECTBO
NOJIB30BaTENEH, KOTOPBIE MPOXOIMIN MpOLecC HACHTH(PHKAIMY, ObUIH 3aperHCTPHPOBAHBI B
cucreme. Ho MOXXHO coOpaTh CTATHCTUKY PE3YJIbTATOB MACHTHU(PHKAIMU JJIsI TOTO WM MHOTO
ckopOaia (CKOPUHTOBBIN Oayn — yucio, kak npaswio or 0 go 1 (wmm or 0 mo 100), koTopoe
XapaKTepU3yeT CTeMeHb MOX0XKeCTH ABYX 00pa3uos. I ne 0 — abcomoTHO He moxox, 1 (vt 100)
— TNOJIHOe coBrnaaeHue). [Ipy 5ToM MOXKHO pacCMOTPETh Pe3ysbTaThl HACHTU(UKALUHN KaK AJIs
Jqyduiero kaHaunata (HauOonee MOXoxui MAOJOH Cpeau 3aperucTpUpOBAHHBIX), TaK U IS
CJIEAYIOIIEro KaHANATa, UTHOPUPYSI JTyULIETrO.

[0034] Kak mnokazano ©Ha @ur. 1, 3asBieHHbI CHOCOO OMpeneseHus Mopora
uneHTudukaumuu st OMoMeTpUIecknx o0pasLoB B cucTeMe KOHTpoJist noctymna (100), comepxut
psI TOCNEAOBATENIbHBIX JTAINOB, BBIMOJHAEMBIX C TMOMOIIBIO MO MEHbIIEH Mepe OIXHOTO
nporeccopa.

[0035] Ha stane (101) mony4aroT peTpOCHEKTHBHBIE IAaHHBIC, CONEPKAIINE CBEOSHHS O
pe3yibTaTax CpaBHEHHs OWOMETPHYECKHX OOpas3loB, NPOXOMIIIUX HIASHTHU(PUKALUIO, C
3apETUCTPUPOBAHHBIMH OHOMETPUYECKMMU IIA0JIOHAMH, TIPH KOTOPBIX pPE3yJIbTaT HMEET
HAaMBBICIIUI CKOPHHTOBBINA OasI.

[0036] Ha nanHoMm sTame BbImosHsieTCs: 00paboOTKa UCTOPHUYECKUX NAHHBIX O Pe3yJibTaTax
uneHTHGUKanui, HampuMep, MoJydaeMble U3 JIOTOB MASHTH(PHMKAINY 32 3aJaHHbII BPEMEHHOM
NPOMEXYTOK (neHb, Hexens, mecsn u T.m.). Ilpu xaxnod upeHTUPUKAUH OHOMETPUYECKHH
o0pazer Ka)KI0ro 4eIoBeKa, HapuMep, M300pakeHus JHLIa WIM CeTUATKU IJ1a3a, CPAaBHUBAIOT
CO BCEMH OMOMETPUYECKHMMH paHee 3aperucTpupoBaHHbIMH ImabioHamu. B pesynbraTte sTHX

CpaBHeHI/Iﬁ MoJy4ar0T 3HA4YC€HUSA CKOPUHI'OBBIX 6a.]'IJ'IOB, U MaKCUMAJIbHBIM W3 HUX W
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HECKOJIbKO MaKCHMAJIbHBIX (B JAHHOM Cllydae HCIONB3YIOT IBA MAaKCHUMAJbHBIX 3HAUYEHUs)
SBJISTFOTCSI PE3YJIBTATOM HUACHTU(DUKALIH.

[0037] Ha srtane (102) BbimonHsieTcss oTOOp AAHHBIX HAEHTHU(PHUKAIMKU OHMOMETPHUECKHX
00pa3LoB 3a BEIOpaHHBII NEPUO BPEMEHH, B XO€ KOTOPOTO KOJMYECTBO 3apErUCTPUPOBAHHBIX
OnomMerpuuecKkrx MIadJIOHOB U3MEHsIOCHh He Oonee ueM Ha 1% 3a BBIOpaHHBII EPHUO BPEMEHH.
[0038] OcyiiecTBisieTcss OmnpenesieHHe Iepuoja BpPEeMEeHH, 3a KOTOPBIM HCCIeNYIOTCS
PETPOCTIEKTHBHbBIE JAaHHbIE MO HIAEHTU(PUKALMAM, W BBIMOJHAETCS WX OTOOp ((puibrparus) 3a
BBIOPAHHBIN IEPUO]T.

[0039] Ha stane (103) ocymecTBisieTcss onpezeseHre KOJUYeCTBa HACHTU(PHUKALMHA N U
KOJINYECTBA 3aPETHCTPUPOBAHHBIX OHOMETpUYECKUX Ia0soHOB N 3a BBIOpPAHHBIA MEPHOX
BPEMEHH.

[0040] JUiss 3TOro Ompenensercs KOJMYeCTBO UAeHTH(UKAUUN (n), BBIMOJHEHHBIX 3a
BBIOpAaHHBIH  TEpPUOA, a TaKke KONMYeCTBO  Oumomerpuueckux  mabmoHoB  (N),
3apETUCTPUPOBAHHBIX B CHCTeME. Tak Kak KOJHYeCTBO OHMOMETPHUYECKHX MIa0JIOHOB 3a
BBIOpAHHBIA TEPHOA MOTJIO MEHSTHCS, TO B KadecTBE 3HaueHHsi kojmdectBa mabioHoB (N)
MOXET TPUHUMATBCS CpelnHee apupMETHUECKOe KOJNMYECTBa INa0JIOHOB HAa HAYAJIO M KOHEIl
BPEMEHHOT'O MEPHOA.

Hanpumep, n = 25000, N=10,000,000.

[0041] Ha stane (104) nna naHHBIX MaeHTUUKALMM TOJNy4deHHbIX Ha stame (102)
onpenesnstoT HHPOpPMAIHIO O MOMeHbIe Mepe NByxX cKopuHroebix Oamnos TOP-1 u TOP-2, rue
TOP-1 makcumanbHOE 3Ha4eHHE CKOPUHroBoro Oajuta uaeHtudukauuu, TOP-2 — cnepyroiuee
3a TOP-1 3Hauenune ckopuHrosoro Oamia, npu 3ToM 3HaueHus TOP-1 u TOP-2 Bbime mopora
ayTeHTU(UKALIIH.

[0042] Ha nanHOM 3Tane aHamu3UpPyeTcs pe3ysIbTaT KaXKIOW WASHTU(UKANH, BEIOPAHHON
Ha stane (102), BIOCIEACTBUU BBIMOIHSAETCS ONMpPEAESeHHEe I KaXA0H HaeHTu(UKauu 1ByX
3HAYEHUH — MaKCUMAJIbHBbIH CKOPHHIOBBIN Oal cpaBHEeHHs o0pasua CO BCeMH OOpasIamy,
3apeructpupoBaHabiMi B cuctemMe (TOP-1), m BTOpoil MO BeIMYMHE Pe3yJbTaT CPABHEHUS
(TOP-2).

Hanpumep, npu uneHtudukanvu ObLIH MOJYYEHBI CIEAYIONIHE CKOPUHTOBbIe Oayibl: 98, 95,
93, 92... (3anmcaHbl B mopsiake yObiBaHus). Jist Takol MAEHTH(HUKALNUN ONPENEISIFOT TOJIBKO
nBa 3HaueHus: 98 u 95.

[0043] Baxxno ormeruth, uYro TnpH (POpPMHPOBAHMH CHHCKa CKOpOaUIOB  mpH
UIeHTHU(UKAIUNI MOXET OBITh HAJIOKEHO YCJIOBHE HA MMHHMAJIbHOE 3Ha4deHue ckopbaua. Dta
rpaHuna (MUHHUMAJIbHOE 3HA4YeHHE CKOpOajula, HUXKE KOTOPOrO Ppe3yJbTaThl CPaBHEHUS He

NPUHUMAIOTCS BO BHUMaHKe) OyIeT ABJIATHCS MOPOrOM ayTeHTU(PUKALIUK.
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Hanpumep, eciu MHHUMANbHO HHTEpecyrollee 3HaueHue ckopbamna 80, a B pesyibrare

TO B Ka4y€CTBC

2

uneHTHuKanuyu OBUIM TOJyYeHbl 3HaueHus ckopOamios 83, 78, 77...
pesyJsibTaTa uaeHTU(UKaMu onpenensiercs Tonbko 3Hadenue 83. B kauectse TOP-1 u TOP-2
Takol uneHTudukauuu onpenessaot napy 83 u <80 (3HaueHue meHbine 80). Ecnu B pesynbraTe
UIeHTU(UKALNN BCe CpaBHEHUs] ObUTH HIKE Mopora ayreHTudukauuy, Hanpumep, 75, 73, 70.. .,
TO ONpeAeNsieTcs, YTO He ObUI0 3a(UKCHPOBAHO HU OIHOrO CKopOaiuia Bbime Tpedyemoro
1opora 1 pe3yJIbTaToOM TaKOW UIAEHTU(UKALIMK SBIISETCS MyCcTOe MHOXKeCTBO. B kadecTe TOP-1
u TOP-2 takoii wunentudpukauun onpepessiror napy <80 m <80 (3mecp 80 - mopor
ayTeHTU(UKALINN).

[0044] Ha »tame (105) BeimosHsieTcst (OpMUpPOBAHHE THCTOTPAMMBbL, COCTOSILIEH M3 m
snementoB (T1;), pacnpenenenus ckopunrosoro 6amwia TOP-1 upentndukanuii Ha AUana3oHe
OT TIOpOra ayTeHTU(UKALUHN 1O MAKCUMAJIbHO BO3MOKHOT'O CKOPUHTOBOTO Oajua.

[0045] Ha nanHOoM sTame Bech Auama3oH CKOpOAJUIOB OT TMOpora ayTeHTH(HUKAIUU 10
MaKCHMaJbHO BO3MOJKHOTO 3HA4€HHUs (TOYHOIO COBMAJEHHs ABYX OOpas3LOB) AETUTCS HA m
yacreli (ueM 6oJibine m, TeM OOJIbIIe TOUEK MOKHO MOJIYYUTh Ha rpaduke).

Hanpumep, nuanason ot 80 no 100 moxno noxenuts Ha 20 paBHbIX 4acteit: 80-81, 81-82, ...
99-100. Omnpenensiercsi, kakoe kojmuecTBO 3HaueHudd TOP-1, monmydenHsix Ha stame (104),

NOMNAJAeT B KKl quana3oH. @opmupyercs ructorpamma ans 3Hadenuii TOP-1.

Hanpumep,

<80 80 [81 [82 83 [84 [85 [86 [ 87 |88 [89 [90 [ 91 [92 [ 93 [94 [95 [ 96 [ 97 [98 [ 99
7000 200 180 140 135 145 120 110 90 120 125 145 205 210 275 530 580 900 1540 3150 9100
[0046] Ha stane (106) ocymectpisieTcst (GOpMUPOBAHHE T'MCTOTPAMMBI, COCTOSIIIEH W3 m

anementoB (T2i), pacnpenenenusi ckopuHrosoro 6amia TOP-2 wnenTudukauuii Ha JUana3oHe
OT MOPOTa ayTEHTU(PUKALIUU IO MAKCUMAJIbHO BO3MOKHOI'O CKOPUHTOBOTO Oasia.

[0047] Ha nanHOoM »Tame mayis TexX K€ JUAMA30HOB, TNOJy4YeHHbIXx Ha stame (105),
BBITIOJTHSIFOT aHAJIOTUYHbIE nercTBus s ckopdamioB TOP-2, u Bnocnencteuu Gopmupyercs

rucrorpamma 1isi 3Haduenni TOP-2. Hanpumep,

<80 80 [ 81 |82 |83 |84 |85 |8 [87 |88 |89 |90 [ 91 |92 | 93 [ 94 | 95 [ 96 | 97 | 98 | 99

23000 440 350 270 240 190 160 105 80 55 35 23 20 13 8 5 4 2 ] ] (]

[0048] Ha stane (107) BbIMONHSAETCS ONpeneneHne sl KaKI0H TOYKH TMCTOTPaMM CYMM
3HAYEHUM BCEX 3JIEMEHTOB 'MCTOIrPAMMBI HAYMHAsI C TEKYLIEro, MOJjy4as HOBbIE TMCTOrPaMMBbI

u3 m snemenToB (R1; u R2;)




m

R1; = z Tl
j=i
m

R2; = z T2
j=i

[0049] Ha nannom sTamne nns kaxaoi TOYKU TMCTOrpaMM, MOJy4deHHbIX Ha 3Tamax (105) u
(106), BBIMONHSIETCS pacyeT CyMM 3HAYE€HUN HA THCTOrpaMMe, HAa4YyWHAs C TEKYIIero 10

MaKCHUMAaJIbHOTO CKOpOasiia.

score | <80 80 81 82 83 84 85 86 87 88 89
RI 25000 | 18000 | 17800 | 17620 | 17480 | 17345 | 17200 | 17080 | 16970 | 16880 | 16760
R2 25000 | 2000 | 1560 | 1210 | 940 700 510 350 245 165 110
score | 90 91 92 93 94 95 96 97 98 99
RI 16635 | 16490 | 16285 | 16075 | 15800 | 15270 | 14690 | 13790 | 12250 | 9100
R2 75 52 32 19 11 6 2 0 0 0
[0050] Ha stame (108) paccuursiBaercsi 3HaueHue FAR; (BepOSTHOCTH JIOKHOTO JOIMYCKa

npu ayTeHTU(UKALMM) C TOMOLIBI0 JaHHBIX, NHOJydeHHbIX Ha srtamax (103), (107), mo

cnenyromei ¢popmyie:

r RlL'
RN G v e i g o
1=~ fan) 1-far; T mg
— 1 _ 1-R1y/(n+q)
yi=1 (A-far)V
yi=0
q - max
q € [R1,/n;1]

= max vy;
L Y1 1<i<myl

[0051] Ha nannoMm 3Tane s KaXAoW mapbl 3HAYEHUM IBYX PSAIOB, MOJYUYEHHBIX HA 3Tare
(107), nHaxomsimuxcss Ha onuHakoBbix mno3umusx (R1i m R2i) m anma m3BecTHOro 3HauYeHHs
KOJIMYECTBA 3aperucTpupoBaHHblx mabmoHoB (N) wu upentudukaimii 3a mnepuon (n),
ompenensiercs: 3HaueHHne FAR; (BEpOATHOCTb JIOKHOTO JOIMYyCKa TMPH ayTEHTH(PHUKALMN),

npuHumas q=1. /{ns npuBeneHHBIX BbIIIE JAHHBIX MTOIYYarOT:

score | 80 81 82 83 84 85 86 87 88 89
FAR 1.21e-08 9.36e-09 | 7.23e-09 | 5.60e09 | 4.16e-09 | 3.03e-09 | 2.08e-09 | 1.46e-09 | 9.85e-10 | 6.60e-10
y 0.6840 0.6837 0.6827 0.6819 0.6808 0.6784 0.6765 0.6741 0.6720 0.6682
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score | 90 91 92 93 94 95 96 97 98 99

FAR 4.52e-10 | 3.16e-10 | 1.97e-10 | 1.18e-10 | 6.97e-11 | 3.93e-11 | 1.36e-11 | O 0 0

y 0.6639 | 0.6585 | 0.6507 | 0.6426 | 0.6317 | 0.6106 | 0.5875 | 0.5516 | 0.49 0.364
[0052] Kak BumHO w3 Tabmuubl, 3HadeHue “y” mist ckopbasua 80 uMeeT MakKCHMAaJbHOE

3HAYEHHEe, TO €CTh BBINOJHIETCS YCIOBHE BBIXOJA M3 LMKJA TOMCKA pPEeIleHus: y; = max y;.
1<i<m

Ecnu 310 yciioBue He BBIMOJHIETCS, TO 3HaUeHUe  ymeHbInaercst Ha 0.01 u BbIYMCIEHUs STarna
(108) MOBTOPSIFOT C HOBBIM 3HAUYEHUEM (.

[0053] Ha stane (109) Ha ocHOBe mojy4eHHbIX 3HayeHuit FAR; Ha mpeapiayinem srtare
(108), paccuurbiBaroT 3HaueHue FPIR; (BEpOSTHOCTH JIOXKHOMOJIOKHUTEIBHOW HIEHTH(HUKALINN)

o opmyiie:

FPIR; =1— (1 — far)V"

[0054] Ha nanHoMm sTane paccuursiBaroT 3HaueHue FPIR; mo npuBeneHHO BhIe Ghopmyiie.
3nece N* - KOMMYECTBO 3aperuCTPUPOBAHHBIX IIA0JIOHOB B CHCTEME, sl KOTOpOH Tpedyercs
YCTAHOBUTD NOPOT UACHTU(DUKALIIH.

[0055] B kauectBe mpumepa paccuuraem FPIR nns 10 MUITMOHOB 3aperucTpUpOBaHHBIX

OMOMeTPHYECKHUX IA0JIOHOB!

score | 80 81 82 83 84 85 86 87 88 89
FPIR 0.1138 | 0.0894 | 0.0697 | 0.0544 | 0.0407 | 0.0299 [ 0.0206 | 0.0145 | 0.0098 | 0.0066

score | 90 91 92 93 94 95 96 97 |98 |99
FPIR | 0.0045 | 0.0032 | 0.0020 | 0.0012 | 0.000696 | 0.000393 | 0.000136 | 0.0 | 0.0 | 0.0

[0056] Ha stame (110) Ha ocHOoBe mony4eHHbIX 3HaueHwit FPIR; ompenensiercss mopor
uneHTU(UKAMH 1151 OMOMETPUYECKIX 00pas3IoB.

[0057] Ha nanHOM 3Tane mMmes B kauecTBe HacTpausaemoro napamerpa 3nHadenue FPIR, u
nojiyuuB Tabnuiy, mocTpoeHHyro Ha dtane (109), BBINONHSETCS ONpeaesieHue 3HAYeHUs
ckopbajula, KOTOpPO€ ClienyeT YCTaHOBUTb B KadecTBE IOpOora HASHTHOHUKALUU IS
MHTEPECYIOIEro KOJIWYECTBA 3aperHCTPHPOBAaHHBIX MadiaoHOB. [l 3toro mo tpedyemomy
3HaueHnro FPIR ycraHaBimBaeTcsi COOTBETCTBYIOIEE eMy 3HaueHHe ckopdaina. Hampumep,
eciim Tpebyemoe 3Hauenme FPIR pasnHo 0.0005, To B KkadecTBe mopora HAEHTH(UKALNU

yCTaHaBJIUBaeTCs ckopOat 94.65.
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[0058] Ecmu tpebyemoe 3Hauenme FPIR Oonbine makcumanpHOro sHauenusi FPIR B
TabnuIe, TO B KadecTBe MOPOra HAEHTHU(PHUKAIMU HCIONB3YIOT MOPOr ayTeHTH(dukauuu (B
naHHOM npumMepe 80).

[0059] Ha stane (111) nonyueHHbIN nopor uaeHTUUKALMY Ha3HAYAETCs U IO MEHbIIeH
Mepe OIHOro OHOMETPUYECKOro CEeHCopa. JTO IMO3BOJsieT KOHTposnuposaTh omudOky FPIR
peanpbHO paloTaroIeil cUCTeMbl Ha 3aJlaHHOM ypoBHe. Hampumep, ecnu rae-To M3MEHHIIHCH
yCJIOBUSI WM 00OpYIOBaHUE WACHTH(UKALMY WIM H3MEHWIACh HEHPOCeTh PAaCIO3HABAHUSA, TO
ONMHUCAHHBIM BBbINIE MOAXOA MOXKET TO3BOJHTb CHCTEME WACHTH(PUKAIMU ONEPATHBHO
OTpearnpoBaTh Ha MPOU3OLICAIINE M3MEHEHHs, U HE IONMyCTUTh HEKOHTPOJIHPYEMOrO pOCTa
ouOku FPIR (momim J0KHBIX AOMYCKOB HE3apErUCTPUPOBAHHBIX B CHCTEME MOJIb30BATENEH ).
[0060] Ha ®wur. 2 npencraBneH npumep oOIIero BUIA BBIMUCIUTENbHOH cucTteMbl (300),
KOTOpasi o0ecreunBaeT peajn3alHio  3asBJICHHOTO Crnocoda WM SIBISIETCS  YacThiO
KOMITBIOTEPHOH CHCTEMBI, HANPUMEpP, CEPBEPOM, IE€PCOHAIBHBIM KOMITBIOTEPOM, YacCThIO
BBIYMCIUTEIIPHOTO KJIacTepa, 00padaThIBArOIIUM HEOOXOMUMBbIE NaHHbIE IJISI OCYIIECTBICHHUS
3asIBJIEHHOT'O TEXHUYECKOTO PELICHHUSI.

[0061] B obmem cnyuae, cucrema (300) comepxkurT OOBEOUHEHHBIE OOIIEH IMIHMHOM
UH(POPMALIMOHHOTO OOMEHa ONIMH WJIM HECKOJIbKO mporeccopoB (301), cpencra mamsiTi, Takue
kak O3Y (302) u II3Y (303), unrepdeiicel BBOna/BbiBoaa (304), ycTpoiicTBa BBOIA/BBIBOAA
(1105), u ycrpoiicTBo 115 ceTeBoro B3aumoneicTaus (306).

[0062] ITpoueccop (301) (Mnm HECKONIBKO MPOLIECCOPOB, MHOTOSIACPHBIA MPOLIECCOP U T.I1.)
MOXKET BbIOMpPAThCS U3 aCCOPTHMEHTA YCTPONCTB, IIUPOKO MPUMEHSEMBIX B HACTOSINEE BPEMs,
HampuMmep, Takux npomsBomutenei, kak: Intel™, AMDT™, Apple™, Samsung Exynos™,
MediaTEK™, Qualcomm Snapdragon™ wu t1.m. Ilog mpoueccopoM WiIM OIHUM W3
UCTIONIB3YEMBIX TpoueccopoB B cucrteMe (300) Takke HEOOXOAMMO YYHUTHIBATH rpaduyeckuii
nponeccop, Hampumep, GPU NVIDIA wumu Graphcore, TUI KOTOpPBIX TaK¥kKe SIBJISETCS
NPUTOAHBIM JIJIs TIOJTHOTO WJIM YaCTUYHOTO BBIMOJHEHHS CIIOco0a, a TaKKe MOKET MPUMEHSIThCS
11t 0OyUeHUs! U MPUMEHEHHs MOZeIel MAITMHHOTO 00yUYeHHs B Pa3IMYHbIX MH(OPMALMOHHBIX
CHCTEMAX.

[0063] O3Y (302) mpencraBnsieT coOOW ONMEPATUBHYI) MaMATh U TPeIHA3HAYEHO IS
XpaHEHHsI UCTIONHSAEMBIX TporeccopoM (301) MammHOUYNTaeMbIX HHCTPYKIUH AJIST BBIIOJHEHNE
HEOOXOAMMBIX omepanuii mo jormueckoli odpadorke nmanubx. O3V (302), kak mpaBwiio,
COIEPIKUT HCIIONHsSIEMble HWHCTPYKLUH OIEPALMOHHONH CHUCTEMbl M  COOTBETCTBYIOLIUX
NPOTrPaMMHBIX KOMIIOHEHT (IPUIIOKEHHUs1, IPOrpaMMHbIe MOyJIu U T.11.). IIpu 3TOM, B KauecTse
O3Y (302) moxer BBICTYHaTh MAOCTYNHBIH 00BeM mnamMsATH rpaduuecKol KapTbl WIH

rpapUIecKoro MpoLeccopa.
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[0064] I13V (303) npencrapnsier codoit 0HO win O0JIee YCTPONCTB MOCTOSIHHOTO X PaHEeHUS
TaHHBIX, HarpuMep, skectkuil auck (HDD), TBepaoTenbHelii HakonuTenb naHHbIX (SSD), ¢uam-
namsite (EEPROM, NAND u t.11.), ontudeckue Hocurenu uHpopmauuu (CD-R/RW, DVD-
R/RW, BlueRay Disc, MD) u np.

[0065] Jlnst opranmsanuu paboTel KOMIOHEHTOB cuctemsl (300) m opraHuzauuu paboThI
BHELIHUX MOAKIIOYAEMbIX YCTPOHCTB MPUMEHSIOTCS pa3ianyHble Bl nHTEepdeticoB B/B (304).
BbeiOop  cooTBeTCTByrOIIMX ~ HMHTep(eHCOB  3aBUCHUT OT  KOHKPETHOTO  MCIHOJHEHHS
BBIYHCIIUTENIBHOTO YCTPOICTBA, KOTOPbIE MOTYT MPEACTABIATh OO0, He orpaHnunBascy. PCL
AGP, PS/2, IrDa, FireWire, LPT, COM, SATA, IDE, Lightning, USB (2.0, 3.0, 3.1, micro, mini,
type C), TRS/Audio jack (2.5, 3.5, 6.35), HDMI, DVI, VGA, Display Port, RJ45, RS232 u T.1.
[0066] Jlns obecriedeHnsi B3aUMOJAEWCTBHS TMOJB30BATENSI C BBIYHCIUTEBHONH CUCTEMOH
(300) mpumensirorcst pasnuunble cpenctsa (305) B/B umHbopmanmu, Hampumep, KJIaBHATYPA,
aucIIel (MOHUTOpP), CEHCOPHBINA AMCIUICH, Ta4y-Maj, JUKOHCTHK, MAHUITYJISITOP MBIIIb, CBETOBOE
nepo, CTUIIYC, CEHCOpHAas MaHesb, TPEKOOJ, NTUHAMUKH, MHKPO(OH, CpPeacTBa IOMOJHEHHOM
peaNbHOCTH, OINTHYECKHE CEHCOpPbI, IUIAHIIET, CBETOBble WHAMKATOPBI, MPOEKTOpP, Kamepa,
cpeacTtBa OMOMeTpuYecKkol wuneHTH(UKanuu (CKaHep CeTYaTKH TIJjia3a, CKaHep OTIEeYaTKOB
MaJbIEB, MOMYJIb PACTIO3HABAHUS T'OJIOCA) U T.II.

[0067] CpenctBo cereBoro B3ammopeicTBusi (306) oOecrmeumBaeT mnepenady HaHHBIX
MOCPEACTBOM BHYTPEHHEM WJIM BHEIIHEW BBIYMCIMTENBHONW CceTH, Hamnpumep, HMurpaner,
Hnurepner, JIBC u T.n. B kauecTBe onHoro miu 6omnee cpeacts (306) MOKET HCIONIb30BATHCS, HO
He orpannumBathes: Ethernet xapra, GSM monem, GPRS monem, LTE monmem, 5G mozew,
MoayJib criyTHHKOBOH cBsizu, NFC monyns, Bluetooth w/mmm BLE monynbs, Wi-Fi monyne u ap.
[0068] IIpencraBneHHbple MaTepuasibl 3as8BKH PACKPbIBAIOT NPEANIOYTUTENIbHbIE MPUMEPHI
peanu3alnyy TEXHUYECKOro pPelleHus] U He AOJDKHBI TPAKTOBAThCs KaK OTPaHUYUBAIOLINE UHBIE,
YaCTHbIE MPUMEPHI €ro BOIUIOLIEHUs], HE BBIXOZSINME 3a IMpelesbl HUCIpalinBaeMol MpaBOBOM
OXpaHBbI, KOTOpbIE SIBJISFOTCS OYEBHAHBIMU JJIsI CIIELHUAIMCTOB COOTBETCTBYHOLIEH obiactu

TEXHUKHU.
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®OPMYNA

KommnbroTepHO-peanusyemblii  croco0 aBTOMAaTH3HMPOBAHHOTO ONpENeNieHHus Mopora

uneHTHGUKaIUU A5 OMOMETpUYEeCKHX OOpasloB B CHUCTEME KOHTPOJIA MAOCTYyIIA,

BBITIOJIHSIEMBIN C TOMOLIBIO 110 MEHBLIEH Mepe OAHOTO MPOLIECCOPa U CONEPIKALIMM TATIbI,

Ha KOTOPBIX:

a)

b)

d)

g)

h)

NOJIy4al0T PETPOCIEKTUBHBIE TaHHBIE, COMEpKALUE CBEACHUS O pe3yJIbTaTax
CpaBHEeHMsT OMOMETPUYECKHX OOpa3lOB, MPOXOMSIIAX HIAESHTH(PUKALUI, C
3apErUCTPUPOBAHHBIMU  OMOMETPHYECKUMH  IAOJOHAMH, TPH KOTOPBIX
pe3yJibTaT UMeeT HAUBBICIINN CKOPUHTOBBIN OasuT;

OTOMpAIOT JaHHbIe UACHTU(UKAMKM 00pasloB 3a BBIOPAHHBIN MEPHOA
BPEMEHH, B  XOA€ KOTOPOro  KOJHMYECTBO  3aPErHCTPHPOBAHHBIX
Onomerpuueckux madIOHOB H3MEHSIOCh He Ooniee yeM Ha 1% 3a BeIOpaHHBIN
NEepUOJ BPEMEHH,

OTPENeJSIIOT ~ KOJIUYECTBO uACHTHPUKAMHA 1 U KOJHYECTBO
3apEerUCTPUPOBAHHBIX OHOMETPHUYECKUX I1a0IOHOB N 3a BRIOPAHHBIN MEPUOA
BPEMEHU;

OTPEeNeJsIIOT Ul JAHHBIX HACHTHU(PUKAIMK, TONyYeHHBIX Ha JTame b)
UH()OPMALIHIO O MOMEHbIIIE Mepe ABYX CKOpHHroBbIx OamioB TOP-1 u TOP-2,
rae TOP-1 makcumanbHOe 3Hau€HHE CKOPMHIOBOTO Oajuta MaeHTU(UKaLny,
TOP-2 — cnenyromee 3a TOP-1 3HayeHHe CKOPUHTOBOro Oaiia, MpuU 3TOM
3HaueHust TOP-1 u TOP-2 Bbime nopora ayTeHTH)UKALIH;

bopMupyIOT rUcTOrpaMmy, coctosmyro u3 m snemenToB (T 1;), pacnpenenenust
ckopunroBoro Oamia TOP-1 upenTudukaimii Ha guUamna3’oHe OT MOpOra
ayTeHTU(PHUKANUU 10 MAKCUMAJIbHO BO3MOKHOTO CKOPUHTOBOTO Oasuia,
(hOpMHUPYIOT TUCTOTPAMMY, COCTOSIIYIO U3 m 3JieMeHTOB (T2), pacnpenenenus
ckopunroBoro Oamra TOP-2 uneHTudukanmii Ha guUamna3oHe OT MOpOTa
ayTeHTU(PHUKAIMU 10 MAKCUMAJIbHO BO3MOKHOTO CKOPUHTOBOTO Oasuia,
OTIPENEJISIFOT JUTSI KAyKOH TOUKH FUCTOrPAMM CYMMY 3HaU€HHH BCEX 3JIEMEHTOB
THECTOTPAMMBl HAa4MHAsl C TEKYIUEro, MOJydas HOBBbIE T'MCTOTPAMMBI U3 m
3JIEMEHTOB,;

ompenessiror  3HaueHHe FAR; (BEpOSTHOCTD JIOXKHOTO JOMYyCKa TIPH
ayTeHTU(UKAMN) HA OCHOBAHWUHU JAHHBIX, MIOJIyUE€HHBIX HA 3Tamax C) U g);

Ha OCHOBE IONy4YeHHbIX 3HaueHMH FAR; Ha mnpexppinymem stare,
paccuuteiBatoT 3HaueHne FPIR; (BEpOATHOCTH  JIOJKHOIIOJNOKUTEIBHON

uneHTuukannn) no hopmyie:



FPIR; =1— (1 — far)V

j) Ha ocHOBe nmoay4eHHbIx 3HaueHuit FPIR; onpenenstor nmopor naeHTHhUKaALNN
U1 OMOMeTpUUecCKUX 00pasLoB, U
k) Ha3sHa4alOT MOJNYy4EHHBIH MOPOr WACHTH(OUKALMH IS MO MEHbIIeH Mmepe
OIHOTO OMOMETPUUECKOTO CEHCOpa.
Cucrema  aBTOMAaTH3MPOBAHHOIO  OINpEAENeHUs Iopora MAeHTU(GUKALUM I
Onomerpuueckux 0Opa3LoB B CHCTEME KOHTPOJIS TOCTYIIA, COAEPIKaILast:

O IO MEHbIIEN Mepe OJIUH MPOLIECCOop;

O MO MeHbLIEHl Mepe OAHy MaMsATb, COEAUHEHHYIO C IPOLECCOPOM, KOTOpas
COZIEP’KUT MAIIMHOYMTAEMble WHCTPYKLMH, KOTOpble NPU WX BBIOJHEHUU IO

MEHbIIEH Mepe OTHUM IIPOLIECCOPOM 00eCIeUNBaET BBIOIHEHNE criocoba rmo m. 1.



101

Mony4yaloT PeTPOCNEKTUBHbIE AaHHbIe.

!

102

O16upatoT faHHble naeHTUdUKaLmMm
obpa3suos.

!

103

OnpeaenatoT KOAMYeCcTBo
naeHTMduKauuni n.

!

104

OnpegenatoT ona AaHHbIX
naeHtuoukaumm TOP 1 n TOP2.

!

105

PopmUpPYIOT TMCTOrPammy.

Qur .1

YEPTEXW K ONMNUCAHUIO.

100

106

dopmMpyIOT rCTOrpammy.

!

107

OnpefensioT gns Kaxmgon TOUKK
FMCTOrPamMm CYMMY 3HaYeHWA.

!

108

Onpegenstot 3HaueHne FAR;

!

109

PaccuntbiBatoT 3HaveHne FPIR;

!

110

Onpegensior nopor naeHtndmkaumm
ana 6uomerpuyecknx obpasuos.

!

111

HasHauvaloT nosiyueHHbI nopor
naeHTMduKayumMm ceHcopy.




Iponeccop; 03V BY
30:1 302 303
h / k4 v [
Muna
3 I
y v k.
Wnrepdeiicer BB CpeacreaB/B Cpeactso ceresoro
i B3AHMOACHCTBIS
304 3 305 o

300

odur. 2




OTYET O HATEHTHOM INOUCKE

(ctares 15(3) EAIIK u mpasumo 42 [TaTeHTHOH HHCTPYKIHH K
EAIIK)

IHoMmep eBpa3uiicKkoii 3asBKH:

202290286

GOG6F 21/32 (2013.01)
GOG6F 7/02 (2006.01)
GO6V 40/00 (2022.01)

Cormacuo MexxayHapoasoii mareHTHOH Kiaaccupurammu (MITK)

A. KIIACCUDOUKAILIUA TTPEJIMETA M30BPETEHU S

b. OBJIACTE TTOMCKA:

[IpocMOTpEeHHAS JOKYMEHTALHA (CHCTEMA KiIaccu(puranuu u wHAeKCH MITK)
GOG6F 21/00, 21/30, 21/31, 21/32, 17/00, 17/10, 17/11, GO6V 40/00, GO6K 9/00, 9/62

Espacenet, EATIATHC, EPOQUE Net, Reaxys, Google

DeKTPOHHAS 0a3a JAHHBIX, HCIOIb30BABIUASCS PH MOUCKE (HA3BAHUE OA3BI U, CCITH, BO3MOIKHO, HCIIOJIb3y CMBIC TOHCKOBBIC TCPMHHBI)

B. JOKYMEHTEHI, CYHUTAIOINUECS PEJIEBAHTHBIMI

MHCTUTVYT "OJIEKTPOH" u np.) 27.10.2006

Kareropms* CCBUTKH HAa JOKYMEHTEHI C YKA3aHHEM, TJI€ 3TO BO3MOKHO, PEICBAHTHBIX YACTCH OtHocHTCS K myHKTY No
A US 8190540 B2 (ULTRA-SCAN CORPORATION) 29.05.2012 1-2
A US 2015/0146941 A1 (AWARE, INC.) 28.05.2015 1-2
A US 2014/0157384 A1 (AT&T INTELLECTUAL PROPERTY [, L.P.) 05.06.2014 1-2
A RU 2742040 C1 (OBILIECTBO C OTPAHUYEHHOM OTBETCTBEHHOCTBIO 1-2
"HEHTP KOMIIETEHIIMK MHHOBALIMOHHBIX TEXHOJIOI'MH")
02.02.2021
A RU 2286599 C2 (OAO "LIEHTP HA VUHO-UCCJIEAOBATEIBCKIIA 1-2

I:I MOCJICAYOIMUE JOKYMCHTEI YKA3AHBI B PO JODKCHU U

* OcoOBIe KATCTOPHI CCBUIOMHBIX JOKYMCHTOB:

«A» - DOKYMCHT, OLPCICIHIFOIIUA OOIIHH YPOBCHD TCXHHKH

«D» - DOKYMEHT, IIPUBCACHHBIN B €BPA3HICKON 3a4BKE

«E» - Gomee paHHMIT JOKYMCHT, HO OIMYOJIHMKOBAHHBIA HA JATY IIOJAYH

eBpa3miicKoil 3aABKY M IIOCTE HES

«O» - MOKYMEHT, OTHOCSINUHCSA K YCTHOMY PACKPBITHIO, SKCIIOHHPO-
BAHHIO B T.1.

"P" - IOKYMEHT, OIlyOJIMKOBAHHEIN IO JATHI IIOJAYH ¢BPa3HiiCKON
3a4BKH, HO IIOCJIC AATHI HCIIPALIMBACMOr0 npuopuTeTa”

HpHBeZ(eHHBIfI AT MOHAMAHIA I/I306p8TeHI/IfI

cTH

TaMH TOII Jke KaTerOpHK

«L» - JOKYMEHT, IPUBCACHHBIH B OPYIUX IELIX

«T» - Goee MO3MHMUIA JOKYMCHT, OITy OJIMKOBAHHBIH ITOC/IC AATHI IPHOPUTETA H

«X» - HOKYMCHT, UMCIOINUiT HAnOO0JIee OIM3K0C OTHOMICHHUE K MPCAMETY HOUCKA,
mopovaInuii HOBU3HY MM H300PeTATCIbCKUN YPOBCHB, B3ATHIA B OTICIBHO-

«Y» - MOKYMEHT, IMCIOIuil Hanbosee 61IM3K0¢ OTHONICHNE K IIPEAMETY IIOHCKA,
MOpOYAaInHii H300PeTaTeNbCKALl YPOBSHD B COUCTAHNH C APYTUME JOKYMCH-

«&» - DOKYMCHT, SIBJLIFOLIIICS [ATCHTOM-AQHAIOTOM

Jlara mpoBeacHUS MaTEHTHOTO morcka: 07 HoA0ps 2022 (07.11.2022)

YHOIHOMOYCHHOE JULO:
Havanpauk YnpasacHHs 3KCICPTH3BI

Famgrmsilimeny

! Doy mogrmacas
FREE TR0 PR R

1Ea24203 28423
sy CH=l=epkHeE L.
i 20 05 202225 052025

C.E. ABepkueB




	Bibliographic data
	Abstract
	Description
	Claims
	Drawings
	Search Report

