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IIpennaraercs i yHpaBiCHUS MOJNOKCHMEM YacTUIBI B TPEXMEPHOM IPOCTPAHCTBE IPUMCHUTH
yIBTPa3BYKOBBIE IOJII Ha pasHbIXx dacToraXx. Cxema pasMmelleHus u3IydaTeneid mpeacTaBieHa Ha puc. 1.
IIpennaraercs npuMeHUTH 6 U3MydaTeNlel MIOCKUX BOJH: MO J1Ba BCTPEUHO HAIPABJICHHBIX U3ITydyaTems At oced X,
Y u Z. Uznyvarenu no ocu X U3iIy4aroT Ha yactore fj, n3iaydarenu 1o ocu Y M3Iy4aroT Ha yacTtoTe f5, u3iyyarenn
no ocu Z wu3dydaroT Ha vactoTe f;. BcTpedyHble M3dIydaTenw IUIOCKMX BOJIH CO3JAIOT CTOSYME BOJIHBI.
JleBuTupyromue 4aCTUIbI TPYNIUPYIOTCS B y3JIbI JaBIE€HUS CTOAYNX BOJIH [3].
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puc. 1. MnozokananbHwiil 010K 2eHepUPOBAHUS U YCULCHUS YIbIPA36YKOBbIX CUSHANIO8

ITockoNBKY TUIOCKHE CTOSTYME BOJHBI CHOPMHUPOBAHEI H3ITyYaTEIIMH, HAIPABICHHBIMU 110 TPEM OPTOTOHATHHBIM
0CSIM, TO YaCTHIBI OYAYT pachpe/elicHbl B TPEXMEPHOH HpsMoyroyibHOU ceTke. EciiM ofHA yacThIa MOMAJacT B
001acTh OONYYCHHsS, OHA CMECTHTCS B OMHY W3 Yy3JIOBBIX TOYCK CTOSUCH BONHBEL [N ympaBlieHHS YacTHUIICH
HEOOXOIMMO CABHIATh MOJIOKEHHUE y3JIOB CTOSIYUX BOJIH, YTO PEATU3yeTCs 3a CYUET M3MEHCHHS Pa3HOCTH (a3 Mex Iy
BCTPEYHBIMH H3ITydaTesIMH. MeHss pa3sHOCTh (a3 aius BCTpeUHBIX X, Y W Z OpHMEHTHPOBAHHBIX H3ITydaTemeit
obecrieunBaeTCs yIpaBiIeHUE YaCTUIIEH B TPEXMEPHOM IPOCTPAaHCTBE. UMCIIEHHOE MOICIUPOBAHKE TIOKA3aJI0, 4TO
npu coBmajieHuu 4actoT fi, f, u f3 monokeHne J4acTUIBl CTAHOBUTCS MEHEE YCTOWYMBBIM, TIOITOMY HEOOXOIUMO
obecrieunTh pa3nuyare 9acToT. [ pymima gacTuil, momasjas B 1moJyie HHTep(epeHINH BOIH, BEICTPAUBACTCA B PEIIETKY H
YHOPaBIAETCS] CHHXPOHHO.

Pabora BrImoTHEHA TTpH IO e KKe rpaHTa Poccuiickoro Hayynoro ¢onma Ne 17-79-20051.
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VYibTpa3ByKkoBble KOJeOaHHsT NPUMEHSIIOTCS B e(EeKTOCKONNHU, MEUIIUHE, TOMOTpa(uH U JUCTAHIIMOHHOM
30HIUpOBaHuM [1-4]. AkTyanpHa podiieMa U3MEepEeHHUsT aMILTUTYb! YIbTPAa3BYKOBEIX KOJICOAHHI, B YACTHOCTH JIJISt
yIBTPa3BYKOBBIX BOJHOBOJOB. IIpMMEHEHUs YJIbTPa3BYKOBBIX KOJEOAHUI IO3BOJIIET YCKOPUTH HPOTEKAHUS
(DM3MKO-XMMHYECKHX TMPOIECCOB, KaK B TEXHOJIIOTHYECKUX IMpoIleccaX, TaK M B OHOJIOTHYSCKUX Cpeiax.
BaxHedmM mapaMeTpoM, XapaKTepHU3YIONIMM, paboTy YIbTPa3BYKOBOHM KONEOATEILHOW CHUCTEMBI SBIISCTCH,
aMIUTUTYyAa KolieOaHWil. B 3aBHCHMOCTH OT paccMaTpUBAcMOro Mpolecca aMIUIMTyJa KojeOaHWi moadupacTcs
MaKCHUMAaJIbHOHN B OMPEACICHHOM Y3KOM JHANa30He YaCTOT MPH 3TOM HEOOXOIUMO YUUTHIBATh, YTO €CIIH aMILIATYIa
OKQXXETCS CIIUIIKOM BBICOKOH 3TO MPHUBEAET K Pa3pyIICHHIO KOJEeOATENBHOW CHCTeMbl. B HacTosIiee Bpems Uis
U3MEpPEHUs] aMIUTUTY/bl KOJCOAHWH TMPUMEHSIOTCS KaK KOHTAaKTHBIC, TaK W OCCKOHTAKTHBIC METOJbl. B ciyuae
KOHTaKTHBIX METOZOB H3MEPHUTENIbHBIA NaTYMK HEMOCPEJCTBEHHO KOHTaKTHPYET C HM3MEpSeMOMl MOBEPXHOCTHIO.
Cpenu OeCKOHTAKTHBIX METOI0B HAUOOJIbILIEE PACTIPOCTPAHEHHE Oy YN ONTHYECKUE METOBI.

Ipeanaraercss onTUYECKUil croco0d BU3yaln3aly YJIbTPa3BYKOBBIX KOJIeOaHMH HAa OCHOBE MHKPOCKOIIA,
M(pPOBOH BHIICOKAMEPHl U CTPOOOCKOMHYECKOTO ocBemeHus. CTpoOOCKOMUYIEeCKoe OCBENICHHE C YacTOTOW B
JECATKH KUIIOTePIl OCYIIECTBISIETCS C IIOMOIIbIO  OBICTpOIeHCTBYIOMNI UH(PAKPACHBIX  CBETOAMOIOB.
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Ipemaraercs MUKPOCKOI HAa OCHOBE KOMOMHAIMM W3 4-X BOTHYTHIX M BBIIYKIBIX JHH3 M oOecrieyuBaeT 55
KpaTHoe yBenudenue (puc.l).
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puc.1. Paccmampusaemasn KOHCMPYKYUS MUKPOCKONA

IpuHIun paboThl OCHOBAaH Ha OIHOM W3 IJIABHBIX ONTHYECKHX CBOWCTB CBETa — MPEIOMIICHUHM CBETOBBIX
Jy4el MpHU MPOXOKICHUU TPaHUIIBI CPeJ] ¢ Pa3HBIMH IUIOTHOCTSIMHU. C OMOIIBIO CTPOOOCKOMTHUYECKOTO OCBEIICHUE
MOJICBEYMBACTCSl paccMaTpuBaeMasi 00JIacTh YJIBTPa3ByKOBOI'O BOJIHOBOAA. OTpa)KeHHBI OT MOBEPXHOCTH CBET
MIOTIAAaeT Ha TEPBYIO CHCTEMY JHH3 € (OKyCHBIMH paccTossHHAMHE fl1=60mm u f2=250mm. 3atemM Cc MOMOIIbIO
BTOPOM CHCTEMBI JIMH3 PacCIOJOKEHHBIX Ha paccTtosHuH 160mm ¢ ¢GoKycHBIMH paccTosHUsAMH f3=-90mm wu
f4=200mm coOupaeTcs W MmomajaeT Ha MPUEMHHUK ONTHYECKOTO CHUTHAlAa — MATPUIy HMU(PPOBOHN BHICOKAMEPHI
pacrionokeHHyI0 Ha paccrosHud 200mm, KoTopas MHOAKIIOYaeTcs K KOMIBIOTEPY W TO3BOJISIET HaONIOIaTh
KoNieOaHnsi HaKOHEYHHKA YyIbTPa3BYKOBOTO BOJHOBOJA B pEXHUME peanbHOro Bpemenu. OOmas mainHa
paccMaTpuBaeMOl KOHCTPYKIIMK MUKpPOCKoIma cocTaBiisieT 380 MM, U pa3MmelaeTcs B METAIUTHYECKOM Kopiryce. Best
cUcTeMa pacrojaraeTcs Ha paccrosHud 60 MM OT HAaKOHEYHHMKA YJIBTPa3BYKOBOTO BOJIHOBOAA. BriOop ywuH3 ¢
MPUBCACHHBIMU (DOKYCHBIMH PACCTOSIHUSAMH TMO3BOJISIET, YMEHBIIUTH OOMIYIO JUIMHY KOHCTPYKIIHMH, COXPAHSS MPH
9TOM HEOOXOMMOE YBEIIMICHUE CUCTEMBL.

PaGora BbImonHeHa mpu nojyepkke MwuHOOpHayku Poccum B pamkax mpoekra «Co3naHue
BBICOKOTEXHOJIOTHYHOTO KOMIUIEKCA YJIBTPa3BYKOBOH XUpPYprum» (YHUKAIBHBIA HICHTH(UKATOp MpPOEKTa
RFMEF157517X0163).
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Human face recognition is a field of study in the field of computer vision. Face recognition methods are now
divided into different directions according to different criteria. Research article on face detection techniques in video
streams, using the OpenCV library.

Keyword: face dectection, face recognize, feature based, feature extractrion.
1. Introduction

The face recognition has a rich data source and requires less controlled interaction and can be found in real
life as well as data on the net. It's method is also divided into several directions: Identification with input data is a
2D still image (is most popular), but the future will probably be 3D FR (because, if layout of many 2D cameras will
give the data in kind of 3D and deliver better, more reliable results) can also be divided into two directions: to do
with image data and to do with video data. In reality, people divide the face recognition methods into three
categories: global approaches, such as Eigenfaces-PCA [1], Fisherfaces-LDA [2]), based on local feature based
(LBP, Gabor wavelets [3]) and hybrids (a combination of two global and local features). Local-based methodologies
have been proven to be superior in working under uncontrolled data conditions. It can be said that the development
history of human face recognition is the development of selective extraction methods used in image feature
extractrion systems. Specific applications of face recognition are based on two identification models: identification
(1-N problem), and verification (problem 1-1). In the identification problem, we need to determine the identity of
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