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AnHotanms. [llaxcHu 103 tacBupu OVitmya TaHMO onumiaa OepuiraH TacBUP
6€JIFI/IJIapI/IHI/I a>KpaT1/16 OJINII 6OCKI/I‘{I/I MYXUM axaMuATIra sraaup. YIII6y uijaa xO3HU
camapaJid TaHUO OJUIIIA KYJUTaHWIIaJuTraH OeNTHIIapHu aXpaTUO OJUIIHUHT YMYyMHUH
Ty3uaMacu 0aéH ATwirad. Maskyp OOCKHYHHU amajra ONIMpHIINIA 03 OelITrHIapuHu
aXxpatud onuin Oyinda Kyriad WiMuii Ba aMaJIuii MIIap KYpuO YMKUJITaH.

Kaaut cy3nap: maxc 03 TacBupu, (WIBTp, JOKand Oenrwiap, Kojylall,
JECKPUIITOP, KIIacTepJIall aJIrOpUTMIIApH, JIOKaJl OMHap I1abJIoHIap YCYJIu.

AHHOTaUMs. DTan U3BJICUCHUS MPU3HAKOB M300paKEHUS UTPAET BAXKHYIO POJIb
B pacmo3HaBaHWW JiMll. B nmaHHOW paboTe paccMarpuBaercs oO0Ias CTPYKTypa
BBIZICIICHUST TIPU3HAKOB 11 3¢ (EKTUBHOrO pacro3HaBaHus Jull. [lpu peanuzanmu
9TOI'0 dTalla YYUTBIBACTCA MHOXKCCTBO HAYYHBIX M IIPAKTHYCCKHX I/ICCJIG,Z[OBaHI/IfI Io
BBIACJICHUIO YCPT JIMIIA.

KiroueBble cioBa: m300pakeHHE YETOBEYECKOTO WA, (PUIBTP, JIOKAJTbHBIC
[IPU3HAKH, KOJUPOBKA, JECKPHUIITOP, aJITOPUTMBI KJIACTEPU3ALMHA, METOJ JTOKAJIbHOI'0
OouHapHOTO 11abJI0HA.

Annotation. The image feature extraction stage plays an important role in face
recognition. This paper discusses a general feature extraction framework for effective

face recognition. When implementing this stage, many scientific and practical studies
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on the extraction of facial features are taken into account.

Keywords: face image, filter, local features, encoding, descriptor, clustering
algorithms, local binary pattern method.

KO3Hu Tanu6 onuin 6MOMETpUK UACHTUGUKALUS, XaBPCUITUK, KUPUII-UUKUIITHH
Ha30paT KWIMIL Ba BUICOHU KailTa ULl KaOu TypJIM UJIOBAJIapHUA ACOCUHU TAIlIKUII
staau. FO3Hu TaHUO oMl KapaEHUHUHT acOCU OOCKUWIapuaaH Oupu OelaruiapuHu
@XpaTud OJIMII Ba TaXJIWJI KWIMILIWAP. AUpUM UIUIapAa Kynjaa axpaTuO OJIMHIaH
Oenrmnapnan  ¢Goigananunarad Oyica, OomIKanzapuga CTATUCTUK YCyJJIap KEHT
kyanwirad. O3 OenarunapuHu axkpaTuO OJUII yCyJUlapu TYpTTa acocuid Typra
cuHnamTUpUIaad, s’bHU (QUIbTpIAll, Kojajam, (a3oBU OupiamTupuil Ba Oup
oytyH udonanamni. Kyiinna xap 6up curd 6aradcun kypud dYnKuIagm.

@duabTpaam — OepwiraH 103 TaCBHUPHUra MOC WIIOHWINA OCNTHUIapHU SPATHUIII
ydyH OepwiiraH TaCBUPHH MabiyM Oup QHUIbTp EKM OJJIMHIAH aHWKJIAHTaH YKYB
TaHJaHMa acocuja IMaKJUIAHTUPWITaH JUCKPUMHUHAHT (QUWIBTpAAH  YTKa3HII
Kapa€HUIup.

Kackan ¢unbtpnu TacBupiap OenruiaapvHy MAKUIAHTUPUIT yUyH (QUIbTpIIall
Ky KaTiaamiM OYynumu XaM MyMKWH. ByHnaH Tamkapu, TacBUp KHUCMIIAPUHU
bunbTpaam XajdakUT Ba Y3rapuiuiapra sra OyiaraH OeNTWIapHU yIKaH TYIjlaMmura
o0 KEJNWINK MYMKHUHJIWTH cababnu, 0ab3aH XpcoOjanuiap BaKTUHH Ba XOTHPaHU
TEXAlll YIyH JOKaJl OelNruaapHu CUKHUIIIA KBaHTIAMIIaH XaM doiigananuiaim.

Kymnab knaccuk Kynaaa spaTuiirad JJoKajl Oenrmiap ypra Japakajgard UIIOHWIA
OCNTUHY MAaKIIAaHTUpHIIAA GUIBTPIANIHA KBAaHTIAINI Ba THCTOTpaMMaiap ycyJuiapu
OwiaH Oupraaukaa KyulaHuIaau.

Konnam. Konnam da3acuHUHT HaTHKacu TUCTOTpaMMa €Ki OENTuiiap BEKTOpU
Oymumm MymkuH. Kynnma® wnmMuii Ba amanuii uwnuiapAa JokKan mabiioHiIap
rUcTOrpaMMasiapu €pAamMuja KojuiaHran OynuO, ynap aHuUK Oup Jyrarra jsra
Oynmaiiau, OMpOK 3aMOHaBH MAOJIOHIAp/a dca JyFaT MaBxyn Oymamaum. Jlyrat Ba
M30XJIApHU  FOMIIOK €KW KATTUK  KJIAacTepiall  alrOpUTMIIapH  OpKaJH

MIAKJUTAHTUPWIININN Ba YHAA KOAJIaml Oup Hedra OOCKHWIApJa aMalra OIAPUIHIIN
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®azoBuii Oupaamrupum. Da3zoBuil OUPNAIITUPUILIHUA SKYHUH AXIUT OHUP
00BEKT MAKJUTAHTHPHUII YIyH TACBUPHU (DA30BUI KOUIAIITHPUIIUIIIATA MOC PABHIIIA
KOJJTalll BEKTOPUHH KEWWHTH CUKHII YCYJIH CU(aThIa Kapall MyMKHH. X03UPTH KyH/1a
OUPJIAIITUPHUIITHU UKKU KJIACCUK YCYJIM MaBxXkyJ. bynap ypraua >kaBoOHM CakJIOBUU
ypTaya OUpJIAIITUPUIIT Ba MaKCUMaJ >KaBOOHU CAKJIOBUYM MaKCUMall OMpJIAlITHPHUII
ycyutapuaup. brnoknapra axkapTuin 6enruiapHu OUpIalITUPUIT KUCMHU XUcOOIaHaIu,
YYHKHU YHJIa TypJiv OJIOKJIapJiaH OJIMHTaH Oenruiiap OupiamTtupuianu. by 103Hu Tann6
OJIUIIl YUyH XKyJa ¢oiganu xucobiaHaau, ’bHU 103 TY3WJIUIIN OUp HEedTa ajoxXujia
coxanapjaH (ky3, OypyH, oru3 kabuiapaan) uoopar O0yiaau.

HO3 Tamky kypuHUIIYM acocaH ym0y KucMiiapra acocjiaHTaH Ba TaHUO OJTUI y9IyH
yTa myxumaup. ByHzma Typau KucmilapJiaH OJMHTaH TYFpPU axpaTwiMaraH JIOKa
Oenrunap y3apo apanamud KETHIIM MYyMKHWH, IIYHHHT YYyH YIIOy XycCycusTiapra
acocijiaHTaH OeNTuIapHu OJIUII 3apyp.

Bup 6yryn udomanam — 03HU TaHUO onuIn Oyitmya KYrurad KIacCHUK MIIIap
103HM Oup OyTyH Hdoaanamnira acocyianaau. byHnia sHT cojia ycyl 103HM TaHUO OJIUII
y4yH MIA0JOHJApHU TakKKocham ycyinu xucobOmananu [1]. YHma 103 TacBupHIaH
OJIMHTaH MUKCEeJUIap 3UWINK KHAMaTIapu Oyinda TYFpuIad-TYFPU TaKKOCIIAIl aMalira
omumpmianu. FEigenface ycynmaa xoc BeKTOpiiap Ba 103 TacBUPH KOBAapUAIMOH
MaTPHUIIACHHUHT XOC KUUMaTiIapu Xxucooaanuo [2], yaaa ¢gakat 6o KoMIIOHEHTaIap
CakJaHaJM Ba TAaKKOCIaHAIH.

Fisherface ycynuna sca kucMm (ha3o mpoeknuscu MaTpUIIaCHHU SPATUIIT YIyH OO
KOMITIOHEHTANAp TaxXJwik OuiaH OWpraqukaa YW3WKIW JAUCKPUMUHAHT TaXJIHII
kymtanunagun [3]. Fisherface ycymm xap Oup cuH(d wumMmarn BapualusIapHUA
MUHUMAJUTAIITAPTaH Xoyija cuH( wumpard axoopornapnan QoiinamaHaan, OUPOK
OyHma cuHGbIap aXPAIUIIUHU MaKCUMAIJIAIITHPaad. AMMO O3HU Kymiad sHrU
Oenrmwnapu yayH Oup OyTyH mdomanam yadaMIapHH KaMaWTUPHINTa Xamaa SKyHUN
OeNTuIapHy KYIITWINIINATA OJTUO KeJaIm.

Anoxuaa >JIEeMEHTIapHU OUpIAIITUPUIN yTa Karra Yiauamiid SJIEeMEHTIapHU
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naigo Oynuimmura oaud KeJIWIIM MYMKHUH, IIYHUHT YYyH YI4amJIapHU KaMaWuTUpPHIL
tana® »Tuinagu. ByHnaH Tamkapu, OuMp Hedra OENTWIApHU OHUPIAIITUPUIN YUYH
OeNrmiapHu Kapop KaOyi KWIMII Japaxacuaa OUpJallTHPULI yCyJIMra MypoxKaaT
KWIMIITA TYFPU KEITUIIN XaM MyMKHH.

I"abop [4] Ba LBP [5] kabu jokaJ1 AecKpHIITOpIap BapHalisuiapuia I03H| TaHUO
onuil Oyiinya YTKa3wiran Oup HeuTa TaAKUKOTIap MaBxkKya. AXoHeH Ba [Iluetukaitnen
[6] LBP acocuna xBanTIamn Ba Typiau (QUIBTPIAPHU OaXOJIANIHA TAKIUM DTHUIITAH.
bupok, Oy cypoBnapaa OenruiapHu KOJUIall MpoUEAypacd Ba OUpIAIITUPUII
aJIeMEeHTap Ba UIIOHYCH3 OynradH. TYFpu anroputMiapcu3 Oeiruiap Ba XalakuTiap
Ky VI4OBAM MaccuBra apanamud ketagu, Oy 3ca TYFpu CUHGOIAIITHPULITHU
Mypakkabmamtupud 1o6opaau. IllyHuHr y4yH TacBuUpiapra HIUIIoB Oepwuil
anropurviapuan [7-20] kymmam opkanu ymi0y MyaMMoOiapHU OapTapad 3Tl
MYMKHH.

XyaHnr Ba Oomkanap [21] 6enrunap KoJIOBYMIAPUHN Ha3apuH KUXATIaH Tax I
Kkunumrad. KO3uu sKoinanryB-uHBapUaHTIN TaHUO OJUIN OYirya TaXJIMIU SKCTpeMall
XojaTiapAa  o3JapHU  CUHGIAIITUPUINHM  Oup  HeuTra  EHJAlIyBIapHliaH
doiinanaHuITHN TaBCUA ATaAu. TaxJiui KWIMHTAH MIIap 103 OeNTUIapyHHU OJIUII
Oyirda yMyMHUI TaxXJIuj YTKA3HII 3apyPIAUTHHN OUIAUPAIH.

XyJioca. Ma3kyp Makosaja 103 OeruIapuHy aKpaTuO OJUITHUHT aCOCHH TYpTTa
cuHdu kypud yuKuIAu: GUITHpIAII, Kojiall, ¢a30BUi OUPIAIITUPHUII Ba Oup OyTYH
upomanam. YmOy ycyutapHu xap OWpH V3UHUHT ajoxuja XyCyHusTJiapura osra
AKAHJIUTY aHUKJIaHAU:

e punThpiam MyXuM OENTHIIApHU aXpaTHO ONHII YIyH TACBUPHU MabiIyMm Oup
bunbTp €ku UITHpIAp TYTUIAMHUIAH YTKA3UIIHH Y3 WUUTA OJIa/IH;

eKOJJIAII/Ia HATWKA JIOKad WIA0JOHJAPHUHT KOJJIAHUIIWHU HdoganoBun
ructorpamma €k Oenru BekTopuHU udonanaau. Kommam kyn 6ockuwin Oymumm
MYMKHH Ba JTyFaTiap Ba U30XJApPHU MAKIUTAHTUPUILIHY Y3 UUKUTa OJa1u;

e (ha3oBuii OMpIAMITUPHIN TACBUPHHUHT (PA30BUI KOIIANTYBUHU XHUCOOTa ONraH

XOJIa KOJJIalll BEKTOPUHU sIHajJa CHUKHII yCyJulapuiaH (GoWmTaTaHUIIHU Y3 WUIUTa
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oNajau;

e0Oup OyTyH udopanamga 103 siroHa o0bekT cudaruaa xapanaau. [llabnonnu
MOCJIALITUPUIL YCYJUIapH, MacajlaH, y¥3 103U ycyiau €ku Duiliep ycyiu 03HU TaHUO
OJIUTI YUYH KYJITAaHUJIMIIA MYMKHH.

Ymly coxama onub OOpwiIraH TaJKUKOTIAp TYpJaH YCyJulap Ba YyJIApHUHT
XyCyCHATIapUHU XUcoOra oJiraH X0J1/1a 103 ,0eNTHIapuHU aXPaTHO OJIMIITa KOMILIEKC
EHIaIyB 3apypJUTHHU Kypcataau. YOy €HaamyB IOKOPYM aHUKIWK OWIaH FO3HU
sTHaJ1a UIITOHYWIN aHWKJIAIIHE UMKOHHHY OCpPHUIIT MYMKHH.
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