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METO/ BUPIIIEHHS 3AJTAYT PO3ITII3HABAHHS JIOJEN
B PEAJIBHOMY YACI B YMOBAX YCKIAZJHEHOI BUINMOCTI

METHOD OF SOLVING THE PROBLEM OF PEOPLE RECOGNITION
AT REAL TIME IN CONDITIONS OF OCCLUDED VISIBILITY

VY cTaTTi TmpOMOHYETHCS METOJ BUPINICHHS 3aJladl pO3Mi3HABaHHS JIIOJIEH B
pealbHOMY 4acli B yMOBaX YCKJIAQJHEHOI BHUAUMOCTI. J[JIs1 I€TeKTYyBaHHS BHKOPHUCTO-
BYETHCSI KOMOIHAIIISI JIETEKTOPIB JIFOAWHU Ta oOmmudusi. [[ns monemtoBaHHS 0OIMYb
BukopuctoByerbcs meton JIBIII Ta posmisHaBanHs knacudikaropom SVM. [lns
HiATBEPKEHHS pO3Mi3HaBaHb BUKOPUCTOBY€eThCs Tpekep MCNEF.

KurouoBi cioBa: posmizHaBaHHS OONIMYYs, IETEKTOP JIIOACH, MiATBEPIKEHHS
4yepe3 BiICTC)KCHHS.

Puc.: 2. bi6x.: 3.

This paper proposes a method of solving the problem of recognizing people in
real time in conditions of occluded visibility. A combination of human and facial
detectors used for detecting. For facial modeling, the LBP method and the SVM
classifier recognition are used. MCNF tracker is used to confirm the recognition.

Key words: face recognition, human detector, confirmation through tracking.
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AKTYaJbHICTh TeMH T0cTiTKeHHsl. [Ipobaema po3mizHaBaHHS JIIOJCH cTae OLIbII
aKTyaJIbHOIO B OCTaHHI JIHI y 3B'I3KY 31 3pOCTAlOYMM IOIUTOM Ha aBTOMAaTH4HI CHCTEMH
KOHTPOJIFO JOCTYITy, CUCTEMHU O€3IeKH Ta CHCTEMH BI1JICOCIIOCTEPEKEHHS TOIIO0. Takum
YHMHOM, BUHUKA€ HEOOXIHICTh CUCTEMH, 1110 HAJIIIHO Ta IIBHJIKO PO3ITI3HAE JIFOJCH HaBITh
NpU TIOTAaHUX yMoOBax BUAMMOCTI. [laHa poOora mpucBsYeHa MpoOJeMi pO3IMi3HABAHHSI
JIFOJICH B peaJIbHOMY Yaci B YMOBAaX YCKJIQHEHOT BUANMOCTI.

AHAJI3 ocTaHHiX [ocaimkeHb 1 myOuaikamiii. [IpoTsrom ocraHHIX pPOKIB
3’SBISIETCS BCE OUIbIIE CTaTedl MPHUCBSYCHUMX PO3IMI3HABAHHIO JIIOJICH Y  PI3HUX
CEepeIOBUIIAX, 30KpeMa, 3aBJISIKM IMOSBI HOBUX METOJIB 3HAXO/HKCHHS Ta PO3ITI3HABAHH.
[IpoTe mimxoau 3 BUKOPHCTAHHSIM BIJICTEXKEHHS SK 3ac00y TMIATBEP/HKCHHS BCE IIIC
HEJIOCTaTHBO BUBYEHI.

BuainieHHs1 HeZOCJiKEeHUX YAaCTHMH 3arajbHoi mnpobJugemu. [lana crarTs
MPUCBSIYCHA BUBUCHHIO Ta aHAII3y 3alpONOHOBAHOTO MIAXOAY IS PO3Mi3HABaHHS
JOJIeH B peaslbHOMY Yaci B yMOBaxX YCKJIaJHEHOi BuauMocTi. JlocmimkeHHs coky-
COBAaHO Ha BMBYEHHI KOMOIHAIlIi JETEKTOPIB JIOJWHUA Ta OOJUYYS Ta IMiATBEPKEHHS
Yyepe3 BiICTE)KCHHS.

IlocTanoBKa 3aBAaHHs. 3aBJaHHIM € CTBOPUTH MOJENb 3 0a3010 JaHUX OOJIH-
Yb, 1110 MOXE Yy peaJbHOMY Yaci 3HAXOJIMTH JIFOJCH Ha BiJIeO Ta 3ICTABIIATH iX 3 0a3010
JAHUX YU TI03HAYaTH SIK HEBIJIOMUX Ta 30epiratv po3Mi3HABaHHS IPH BIJICYTHOCTI
JFOJTUHU Y TIPSIMOT BUTUMOCTI.

BuxnaneHHss oCHOBHOro martepiany. MeToj pillleHHS MOXHa PO3AUIUTH
Ha 3 ertanu. Ha meprmomy erami TpOBOAUTHCS BUSIBICHHS OO'€KTIB, CXOXKHX Ha
00y Ysi, Ha KO)KHOMY KaJIpi 3aJaHiit mociaigoBHOCTI. Ha apyromy etami BUAUTSIOTHCS
yVHIKQJIbHI O3HAaKW BUSBJICHHX OCI0 1 TOPIBHIOIOTHCS 3 oco0amMu 3 0a3u JaHUX.
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@DiHaNPHUM €TaroM € MoOyA0Ba TPAEKTOPIl BUSABJICHOTO OCOOHM JUIS MiATBEP/KEHHS
po3Mmi3HaBaHb MPH BiACYTHOCTI BUSIBJICHHS HA OJHOMY a00 AEKUIBKOX Kajpax.

JerexkTyBaHHsl 00/M4b. /[ BUsIBIEHHS 00JIMYb MH MPOIOHYEMO BHUKOPHC-
TOBYBATHU 3B'SI3Ky JETEKTOpa JIo/eH 1 JeTekTopa obnuub. JleTexTop mroneil 3acHOBa-
HUI Ha UMOBIpHICHOI Mami 3aifHATOCTI. Lleil neTekTop BUMarae mo4arkoBOTO BCTAHO-
BJICHHS TUIONIMHU TIOBEPXHI Yy BUIJISAI JUCKPEAUTOBAHOI CITKH. [licis BUSBICHHS
JETEKTOPOM JIFOJICH JIOJMHU B SIKIWCh KIIITHUHII CITKM BHUPAXOBYETHCS BIJICTAHBb Bijl
MOBEPXHI JI0 TOJIOBH JIIOJUHH 1 CTBOPIOETHCS 30HA mouryky obmuyust (3I10), Ha sxii
MPOBOJUTHCS TOIIYK JETeKTOpoM o00iuub. lle 103BoJIss€e 3HAYHO 3MEHIIUTH 30HY
MOILIYKY 1 MiJABULIUTH MBUJKICTh BUSBIEHHS, a TAKOXK 3HIDKY€E KUIBKICTh TOMUIKOBUX
pO3Mi3HaBaHb.

JletexkTop 0ONMMYb 3aCHOBAHWUW Ha MeTOHl OlHApHHX O3HaK sickpaBocTi. Llei
MeTOJ cXOoXuil 3 meromoMm Biomm 1 JIkoHca, aje 3aMmicTh MOIIYKY O3HAaK Ha
MNPSIMOKYTHHX OO0JacTsX, el METOJ TMOpIBHIOE OKpemi 3HadeHHs mikcemiB. Lle
JI03BOJIsSIE BUKOPUCTOBYBATH MPOCT1 (PYHKIII1, 110 1a€ TPUPICT A0 MIBUAKOCTI.

Jljist yCyHEeHHsI TOMUJIKOBUX CIPallbOBYBaHb BUKOHYIOTHCSI HACTYITHI KPOKHU:

1. HlykaTu Tiapku B 061acTi, 1o 1ikaButh (3[10) HaBKOIO OYiIKYBaHOI MO3HIIIT
rOJIOBU

2. Bigxunutu BusiBieHHs B Mexkax 3I10, siki Oiable / MeHIE O4YiKyBaHOTO
pO3Mipy TOJIOBU

3. OOMeXHUTH MaKCUMaNIbHY KUIBKICTh BUsBIIEHb B Mexax 3I10 mo omHoro

MopenwBanis Ta po3mi3HaBaHHA. J[7s CTBOpEeHHA Mojened oOnIuYb MU
MPOMOHYEMO METOJI TICTOrpaM JIOKaJbHUX OlHapHUX IIa0JIOHIB, AKUil OyB 0OpaHuil 3-
3a HWOro BUCOKOI IMIBHAKOCTI 1 HAIIAHOCTI IIOAO TMO3U OOJIMYYS 1 OCBITJICHOCTI.
[ndopmartis mpo Aani 06auyus 30epiraeTbest y BUTIIA TICTOIpaMu, siKa IPEJICTaBIIsE
BeKTOp o3Hak JIBIIIL.
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Puc. 1. Jleckpuntop o3nak JIBIII.

OtpumaBmu HeBigomuii BekTop o3Hak JIBII, Oyab-skuii aaropuT™ MamdHHOTO
HaBYaHHS MOKe OyTH BUKOPUCTAHUU JJIsl MOPIBHSIHHS HOTO 3 BEKTOpaMH B 0a3l JaHUX.
Mu npornoHyeMO BUKOPUCTOBYBaTH MHOTOKJIacoBui SVM. O3naku rictorpamu JIBIII
HE CXWJIbHI JI0 3MiH OCBITJICHHS 1 BUpa3iB 00nnyus, a kinacudikatop SVM HaBuyaeThCs
Ha OOMMYYSX Ha 300paKEHHAX 3 PI3HUMU TO3aMH TOJOBH, POOJSYM OCTATOYHUI
KJacudikaTop TaKoX CTIHKHM JI0 TTO3U TOJIOBH.

IlinTBepm:KeHHsI yepe3 BiacTexxenHsi. OCTaHHIM €TallOM € iHTErparis po3mi3-
HaBaHHS OOJMYb 3 TPEKepOM Jtojiel. BicTexKeHHs 103BOIUThH 3HAXOJUTH TPAEKTOPIi
PYXy KOXXHOI JTFOJIMHU 31 30€peKEHHSIM OCOOMCTOCTI, IO TO3BOJIUTH MIATBEPIUTH ab0
CIIPOCTYBAaTH HASBHICTH JIFOAMHU B KaJpi MPHU BIICYTHOCTI MPSMOIT BHAUMOCTI.
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Mu mnpornoHyeMO BHKOPHCTOBYBAaTH TpeKep 0araroTo4eyHoi TpaHCIOPTHOI
Mepexi (MCNF) [InomuHa cueHn TIpeICTaBIeHa Y BUTJISAAI HMOBIPHICHOI KapTu
3alHATOCTI, 10 MICTHUTH I/IMOBlpHOCTl MPUCYTHOCT] IHJUBIAIB Y KOKHOMY OCEpEIKY
citku. TpaexTopii mrofell MOJETIOIOTHCS K Oe3lepepBHI MOTOKH, IO TMPOXOIATh
yepe3 ocepeaku CciTku. OcOOMCTOCTI MPHUCBOIOIOTHCS KOXKHOI —TpaekTopii 3a
JIOTIOMOT00 JTAHUX 30BHIIIHBOTO BUIJISAY, PI3HI MOTOKM HE MOBHHHI 3MIIIYyBaTHCH.
KoxkeH By3os mpejacTaBisie NPOCTOPOBE PO3TAlIYyBaHHS B TEBHOMY Kajapi Uis
KOHKPETHOI IpynH 1IeHTHYHOCTEH. ['paHi Mk By3JamMH MPeICTaBISIOTh JOMYyCTUMUN
pPyX MDK MicUsAMHU po3TamyBaHHS. OCKUIBKM KUIBKICTh BIACTIIKOBYIOTHCS JIIOACH
MO’KE€ 3MIHIOBAaTHCS 3 4acoM, BBeJeHI 2 BIpTyaJibHUX By3ia (vsource i vsink), ski
MOB's13aH1 3 yciMa TOYKaMH, JIe JTIFOJIMHA MOKE YBIUTH a00 BUNTH 3 CIICHHU.
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Puc. 2. I'pad Bincrexxenns MCNF.

ExcnepumenTu.TectyBanHs Oysi0 IpOBEJCHO Ha BifeoaaHux 3 Habopy Terrace.
Bigeo ckmamaerbes 3 5250 xanpiB, 3HATO 31 MIBUAKICTIO 25 KaapiB B CEKYHIY B
103801 720x576 mikceniB. Bimeo mictuth 21 mroauHu, aaHi mpo 18 36epe>I<eH1 B 0asi
nauux. [IBuaKicTh BUSABICHHS CKaja 85 KaJpiB B CEKYH/y, TOYHICTh PO3Ii3HABAHHS
nocsriaa 99.3833%.

BucnoBku. B po6oti 3aIPONOHOBAHO MiIX17 10 BUPIMICHHS 3a7ad4i po3Imi3Ha-
BaHHS JIOACH B peanbHOMY yacl B YMOBAX yTPYIHEHOK BUIUMOCTI, IKUHM JTO3BOJISE
MIABUIIHUTHA IIBUAKICTH, TOYHICTH 1 HAAIMHICTH p03m3HaBaHH5{ monaen. Ile mocsra-
€THCA 32 PaxXyHOK 3aCTOCYBAHHS 3B'SI3KH JIETEKTOPA JIFOACH 1 IETEKTOpa 0ci0, a TaK0X
BBEJICHHS MIATBEP/PKEHHSI PO3Mi3HABaHbh HAa OCHOBI BIJICTEKEHHS TpEeKepoM 0araTtoTo-
yeyHoi Mepexi. Lle 103Bonio 10CATTH MPOAYKTUBHOCTI, TOCTATHIN JTIOJHUX CIICHAX 1
Ha CIIEHaX 3 YaCTKOBUM MEPEKPUTTIM BUIUMOCTI.
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METHOD OF SOLVING THE PROBLEM OF PEOPLE RECOGNITION
AT REAL TIME IN CONDITIONS OF OCCLUDED VISIBILITY

Target setting. The problem of recognizing people is becoming more relevant
in recent days due to the increasing demand for automatic access control systems,
security systems and video surveillance systems, etc. Thus, there is a need for a system
that reliably and quickly recognizes people even in poor visibility conditions. This
work is devoted to the problem of recognizing people in real time in conditions of
complicated visibility.

Actual scientific researches and issues analysis. In recent years, there are
more articles devoted to recognizing people in different environments, in particular,
due to the emergence of new methods for finding and recognizing. However,
approaches using tracking as a means of verification are still underdeveloped.

Uninvestigated parts of general matters defining.This article is devoted to
the study and analysis of the proposed approach for recognizing people in real time in
conditions of complicated visibility. The study focuses on the study of a combination
of human and person detectors and confirmation through tracking.

The research objective. The objective is to create a model from a database of faces
that can live to find people on the videos and compare them with a database or marked as
unknown and store in the absence of recognition of rights in direct line of sight.

The statement of basic materials. The analysis of joint use of human and
person detectors is carried out. Descriptions of approaches for face modeling, facial
recognition, tracking and building trajectories of people movement and confirmation
of recognition through tracking are described. The results were very accurate and
reliable, and the speed was sufficient.

Conclusions. The content, structure and parameters of the models that showed
the best results of the recognition were analyzed. The approach proved to be good for
recognition in conditions of complicated visibility. The results of experiments are
presented and the analysis of the following steps is presented.

Key words: face recognition, human detector, confirmation through tracking.



