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"Kazaxckuit nayuonansuwlil yuusepcumem um. ano-Papadu
2Unemumym unghopmayuoHHbIX U 8bIYUCTUMENLHBIX MEXHON02UTL
$Vuusepcumem «Typany

UJIEHTU®UKALIASA TUYHOCTU HA OCHOBE 2D- U 3D-U30BPAKEHUA

Cmamos noceésujena paspabomee ai2opummos uoenmudukayuu auunocmu. B kavecmee ungopma-
IMUBHBIX NPUSHAKOS NPEONONCEHI O8YXMEPHbLE U MPEXMEPHbIE XAPAKMEPUCMUKU TUYA YEN0BEKA, YHUMbl-
saiowjue niowads u oovem. s yuema maxkux asienuil, Kak cO8ue nopmpema, pasmwliit macumao gomo-
epaghuil u HakIOH UOHMUPUYUPYEMO20 Tuya, paspaboman cloxcHoiil areopumm udenmuduxayuu. Ha
MOOeNbHOU 3a0a4e NOKA3aHA YD PHeKMUBHOCHb NPEONONCEHHO20 ATOPUMMA UOCHMUDUKAYUL.

Kniouesvie cnoea: sawuma ungopmayuu, 08yxmeproe u mpexmeproe uzobpasxicenue, udeHmu-
Gurayus.

Byn maxana scexe myazamnvt calikecmenoipy aneopummoepin asipaeyee apuanean. Aknapammotx cu-
nammama peminoe myneanvly 6em-aaneminiy exi eauemoi Jcane yul eauemol Cunammamanapvl OHbly
aymazbl MeH Koiemin eckepe omvipbln YCvlnbliaobl. [lopmpemmiy opvin aybicmoipybl, cypemmepoi
apmypii macuimaowl dcane calkecmenoipiiemin myieansly KO32aiblcbl CUAKNbL KYOblabicmapobl ecen-
Ke any yulin KeuteHol catikecmeHoipy aneopummi scacanobl. ¥ColHbINZaH CaUKeCmeHoipy aneopumminiy
muimdiniel yazi macenecinoe kopceminzen.

Kinmmik ce3dep: aknapammul Kopeay, exi enwemoi dcane yur onuemoi betine, caukecmenoipy.

The work is devoted to the development of personal identification algorithms. Two-dimensional
and three-dimensional characteristics of the person’s face, taking into account the area and volume, are
considered as informative features. To account for such phenomena as portrait shift, different scale of
photos and incline of the face being identified a complex identification algorithm was developed. The
efficiency of the proposed identification algorithm is shown on the model problem.

Keywords: information protection, two-dimensional and three-dimensional image, identification.

ABTOMaTHYECKOE paclo3HaBAHUE JINIA JUI YCTAHOBIIEHNS JIMYHOCTH UMEET OO0JbIoe
KOJIMYECTBO NPHIOKEHUH B pa3inn4HbIX oonactsix. [IpobneMsl o0miecTBeHHOI Oe30macHo-
CTH, TOTPEOHOCTh B YIAJICHHOW ayTeHTHU(UKAIIMHU, Pa3BUTHE YETIOBEKO-MALIMHHBIX HHTEP-
(eiicoB BBI3BIBAIOT MOBBILIEHHbBII HHTEPEC K JAHHOH TEXHOJIOTHH. Bo MHOTHX citydasx Juis
JOCTHIKEHHsI IIPUEMIIEMOr0 KadecTBa paclo3HABaHUs JIMII HE TpeOyeTcst J0porocrosiuee
cneuuduyeckoe 000pyJ0BaHNE: HCTOYHHKAME 00pa30B MOTYT CIIyXKHTh (hoTorpaduu uiu
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BH/IE03AINCH, C/eJaHHbIE HENPO(eccHOoHaIbHON KaMepoil. V3o0pakeHue nuua sBiseTcs
OJIHUM M3 HauboJIee PacpOCTPAHEHHBIX U JOCTYITHBIX OMOMETPUYECKHUX MapaMeTpoB ye-
J0BeKa Oiaroziapsi MHOTOUHCIIEHHBIM COLMAIbHBIM U (haillIo00OMEHHBIM CeTAM. DTOT (haKT
MOPOJIMJT HOBBIM BUJI 3a/1a4, CBSI3aHHBIX C MOMCKOM HH(OpMaluu B miobanbHo cetn MH-
TEpHET Ha OCHOBE OMOMETPHYCCKHUX JaHHBIX.

31 auBaps 2017 r. [Ipe3unent Pecnyonuku Kazaxcran H. A. Hazap6aeB oOparuics
KazaxcraHuam ¢ nocnanuem «Tperbs MmoaepHuzanus Kazaxcrana: miobaibHasi KOHKYpPEH-
TOCIIOCOOHOCTbY». B aTOM 0Opamenun orMedeHa HeoOX0AUMOCTb pa3pabOTKU U IPUHSITUS
nporpammel «Lludposoit Kazaxcran». B cBsa3u ¢ atum no nopydenuto H. A. HazapOaesa
B LIEJIAX oOecrnedeHust HHPOPMALMOHHON 6e30macHOCTH 001IecTBa U rocyaapcTsa B chepe
uH(OpMaTU3AMK U CBSA3H, @ TAKKE 3aLUThl HEIPUKOCHOBEHHOCTH YaCTHOI JKU3HH IpaK-
JIaH TPH UCMOIB30BAHUHM UMU MH(OPMALMOHHO-KOMMYHUKAILIMOHHBIX TEXHOIOTHH pa3pa-
6orana xonuenms «Kubepumrt Kazaxcrana». B He#t oTMeueHO, 94TO 0cOO0Or0 BHUMaHUS
TpeOyIOT BOIIPOCHI IOAIOTOBKH KaJIpoB B By3ax Ka3zaxcrana no ungopmanuoHHoii 6e3onac-
HOCTH M Pa3pabOTKH OTEUECTBEHHBIX CPEJCTB 3alIUThl HH(OpMAIHH.

ViK€ HECKOJIbKO JI€CATUIETHI BEAETCs pa3paboTKa METOJ0B pacliO3HABAHUS JIMIL, TEM
He MeHee 3Ta Ipobiiema 1o-rnpexHeMy Jalieka oT 3aBepiueHus. V3-3a nepeMeHYMBBIX YCII0-
BUIi BU3yaJIN3allMu JIULL, CBSI3aHHBIX C OCBEILEHUEM, TIOJIOKEHUEM TOJIOBBI 110 OTHOLICHHIO
K Kamepe, CTapeHHeM, MUMHKOH M JpyrumMu (pakTopamu, aBTOMAaTH4YECKOE pacrio3HaBa-
HUE JIULL SIBJISICTCS HeNpOoCTO 3axadell. HakuajpiBasi )xecTKHe OrpaHMYEHUs Ha IpoLecce
(hOTOCHEMKH JIMILL, TIPU MPOSKTUPOBAHUM CHCTEM CTaparoTCs M30€KaTh HEraTMBHOTO BO3-
JIeUCTBUS yKazaHHBIX (pakTopoB. OHAKO HAUOOJBIINIT TPAKTHUECKHIA HHTEPEC TPEJCTaB-
JSIeT 3ajja4a pacrio3HaBAHUS JIMI Ha W300paKEHUSIX, MOTYUYEHHBIX B HEKOHTPOJIUPYEMBIX
ycnoBusix. braromapsi pa3BUTHIO METO/IOB MAIIMHHOTO OOYYEHUS U TOSIBICHUIO OONBIINX
0a3 (ororpaduii U1 TPEHUPOBKH CUCTEM B MTOCIIEIHUE TO/bI HAOIIOIAeTCS 3HAYMTEIbHBIN
nporpecc B 31oit obnacru [1, 2].

B cBsi3u ¢ pa3BuTHEM anmnapaTHO-POrpaMMHOT0 00ECIeUeHHUs! B OCIIEHUE TObI MHO-
rue pa3paboTYMKK MEPENIH OT UCCIEI0BAHUS JIByXMEPHBIX M300paKeHUH JINIa K Tpex-
MEpHBIM, YTO MO3BOJIMIIO NEPEHTH 0T 00pabOTKH XapaKTepHbIX TOYEK JIMIA K 00bEMHBIM
XapakTepucTukam [3].

Ha 6a3e CYB/] VisualFoxPro 9 [4] peann3oBana uHTEepdeiicHas 4acTh, BKIIOYAIOIIASN
clleiyIoIIue pekuMbl: 1) Grosornueckue XapakTepuCTUKY; 2) TapaMeTpbl XapaKTepUCTHK;
3) ucxoauble 0a3bl JaHHBIX; 4) HacTpoOliKa 0a3bl AaHHBIX; 5) KiIaccudukanus; 6) npocras
UIeHTU(UKALKS; 7) CIOKHAS MACHTH(UKALIKS.

Ha nanHblli MOMEHT B KadecTBe OMOJIOrMYECKOW XapaKTepHCTHKH BKIIKOYCH «BUIEO-
obpa3 nuua». B nanpHeliem miuaHupyercs paboTa cO CIEAYIOIUMH OHOTOTHYECKUMU
XapaKTePUCTUKAMH: «TEPMOTPaMMa JINIA», KOTHEYATOK MalbLa», «TEOMETPHUS PYKH», «T0-
J0C» | JIp.

Jlnst mapamMeTpoB XapaKTEpUCTHK BBEJEHBI CIEIYIOIIME THIBL: |) KOOpJAMHATa TOYKH;
2) paccrosiHue (uncno); 3) muomaib; 4) oobem.

B nanpHeiliiiem 1o Mepe BBeICHHUsI HOBBIX OMOMETPHUECKUX XapaKTepUCTUK OYTyT BBO-
JIUTBCS HOBBIE THIIBI.

Jl1st XapakTepuCTHKH «BH1€000pa3 JHIla» OMpe/IeNieH Pl apaMeTpoB, MPEACTaBIIA0-
LUX COOO0M:
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1) TOUKY — KOOp/AMHATHI 3pPAYKOB TJIa3, IEPEHOCHUIIbI, KOHUMKA HOCA,;

2) pacCTOsIHUE — MEX/Ty IIa3aMH, MEXK/1y IIePEHOCHIICH U KOHYUKOM HOCA, OCHOBAHUEM
HOCAQ;

3) mepuMeTp — TPEYroJabHHUKA (3pauku I71a3 ¥ KOHUYMK HOCA), TPEYTroJbHUKA (IEPeHOCH-
11a 1 OCHOBAHHUE HOCA);

4) rutomaab — W30JMHUM TIIA3HUIL, U30JHMHUN HOCA;

5) 00beM — a3Hull, HoCa.

B kauecTBe HUCXOOHBIX AAHHbIX JIsA ((BPILICOOGpa3a Jiana» MoryT OBITh MCIIOJIBb30BaHbI
HOPTPETHI B cieayroux rpapudeckux Gopmarax: bmp, gif, jpeg, tiff u png, a trakxe 00b-
emHasi 3D-mozens, npeacTaBIeHHast KaK peryyspHas MaTpHiia BhICOT [5].

B pexume «HacTpoiika 6a3bl JaHHBIX» B COOTBETCTBUHU C THIIOM ITAPAMETPOB BHIYUCIISI-
IOTCSI YUCJICHHBIE XapAKTEPUCTHKH KaKI0ro H300pakeHus. J{is onpeieneHus napaMmeTpos,
MMEIOLINX THII typpar=3, Ha OCHOBE PETYJISIPHON MaTPHIIbl BBICOT CTPOMTCS TOBEPXHOCTh
JIUIIA YeJIOBEKA, a JJIsi HEKOTOPBIX JTMHUHN YPOBHS — COOTBETCTBYIOIIASI M30JIMHHS U BBIYHC-
JIIETCS TUIOIIA/ b (PUTYPhI, OTPAaHMYECHHOW YTON M30JIUHHECH.

[Tpu naeHTH(UKALUK JH1IAa BBIYHCISIETCS] CTEIIEHb COOTBETCTBUS €T0 KaXKIOMY M3 H30-
OpakeHHii, BHECEHHBIX B UCXOJHYIO 0a3y naHHbIX. [Ipu 3TOM peasin3oBaHbl CleIyIOLIHe
PEIKUMBIL:

1) autst UCKITIOYeHHUST CABUra KOOPAMHATHI BCEX TOUEK CMEIIAIOTCSI OTHOCUTEIIBHO MPaBo-
IO I71a3a;

2) Juis UCKITIOUEHHS HAKIIOHA JIMIIA 332 TOYKY BCE KOOPJIMHATHI TOYEK TIOBOPAYMBAIOTCS
Ha yToJI, COOTBETCTBYIOIIUI Pa3HOCTH OPMHAT JIEBOTO U MPABOTIO I71a3a;

3) Ans MCKITFOYEHMs BO3MOXKHOCTH PUCYHKOB pa3HOro maciirtaba Bce JIaHHbBIE MPeod-
pas3yroTCs MPOMOPLHUOHATIBHO PACCTOSHUSIM MEXK/Ty TI1a3aMHu.

PaGoTrocnocoOHOCTh anropuTMOB WIEHTH()UKALMK JIEMOHCTPUPYETCS HA MOJEIbHOI
3azaue. [TpencraBiens! gaHHble Ha 11 YenoBeK MOCTPOYHO B CIEAYIOIICH [OCIE0BATEIb-
HOCTH: CHadaja uJIeHTH(HUKATOp YeoBeKa, 3areM 20 mokazaresieid, U3 KOTOpbIX 4 mocien-
HUX PAaCCUMTHIBAIOTCS MO MPEAbUIYIMM 3HAYEHUSM M MPEICTaBIAIOT COOOH paccTosiHuUE,
HEepUMETP, IIOCKOCTh, 00BEM.

Wcxoqnbie naHHble:

1. - Ronal 60,00 95,00 114,00 95,00 87,00 95,00 87,00 62,00 71,00 62,00 101,00 62,00
65,00 37,00 105,00 37,00 54,00 108,00 33,00 124,25

2. - Vidal 56,00 97,00 102,00 97,00 80,00 97,00 80,10 62,00 66,00 62,00 94,00 62,00
61,00 43,00 100,00 43,00 46,00 92,00 35,00 118,30

3. - Nitk0 55,00 95,00 110,00 95,00 83,00 94,00 83,00 72,00 65,00 65,00 110,00 65,00
55,00 47,00 108,00 47,00 55,00 110,00 22,00 116,62

4. - Nitk1 29,00 52,00 59,00 52,00 45,00 52,00 45,00 40,00 34,00 36,00 54,00 56,00
32,00 24,00 60,00 24,00 30,00 60,00 12,00 53,17

5. - Nitk2 62,00 112,00 109,00 85,00 84,00 97,00 75,00 79,00 56,00 79,00 87,00 64,00
40,00 70,00 85,00 45,00 54,20 108,41 20,12 118,16

6. - Neyma 45,00 88,00 93,00 88,00 70,00 88,00 70,00 58,00 55,00 58,00 85,00 58,00
45,00 50,00 90,00 39,00 48,00 96,00 30,00 110,67

7. - Bayrj 57,00 90,00 103,00 90,00 80,00 90,00 80,00 62,00 66,00 62,00 92,00 62,00
62,00 43,00 96,00 43,00 46,00 92,00 28,00 105,49
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9--1=64,12;9--2=109,87; 9--3 =48,28; 9--4 = 75,11; 9--5 = 205,89; 9--6 = 61,70; 9--7
=57,75;9--8 =37,58; 9--10 = 38,74; 9--11 = 84,91 — moxoxero s Pele B 6a3e HeT.

Mepa pazHoctu Mexty 10-m sumom (Muler) u npyrumu:

10--1 = 36,88; 10--2 = 81,75; 10--3 = 58,95; 10--4 = 96,19; 10--5 = 214,69; 10--6 =
55,58; 10--7=139,33; 10--8 =49,01; 10--9 =41,11; 10--11 = 105,96 — moxoskero st Muler
B 0aze HeT.

Mepa pasHoctu Mexy 11-m nuom (Grizm ) ¥ qpyruMu:

11--1 =132,69; 11--2 = 180,92; 11--3 = 81,77; 11--4 = 89,43; 11--5 = 265,24; 11--6 =
112,87; 11--7 = 126,76; 11--8 = 121,48; 11--9 = 90,11; 11--10 = 105,96 — noxoxero s
Grizm B 0a3ze HeT.

Meron uaeHTH(GHUKAIMN HCKIIOUMI CXOKecTh 8-ro ymua Ha 9-ro (paccrosinue 35.28)
1 9-ro Ha 8-ro (paccrosiuue 37.58). PazHuia paccTosiHuil MOKa3bIBAET, UTO AJTOPUTM HE
SBJIETCS CUMMETPHYHBIM. MeToJ| 1mokasai, 4to Ha 3-i u 4-ii ¢poTorpadusix OfuH U TOT
K€ 4eJIoBeK. AJITOPHTM HE MOT' U HE JOJIKEH ObLI ONpeieuTh cXoxkecTh 3-i (ororpaduu
Ha 5-10 ororpaduro, TaK KaK mpeanonaraeTcs, yto B 0aze Bce ¢ororpadum HOpMaIbHO
OpPHEHTHPOBaHbl. MeTo/l cOoCOOEH TOIBKO OPHEHTHPOBAThH MPOBEpsieMyto (oTorpaduto.
3aro npu noucke 5-i goTorpaduu 1mocie cooTBETCTBYIOLIETO TOBOPOTA OH IOKA3al, 4To
Ha 5-if u 3-ii Gpororpaduu OMH U TOT HKe YEIOBEK.

Takum oOpa3oMm, Ha OCHOBe aHanu3a 3D-u300pakeHHi METOZaMHM KOMIBEOTEPHOM
rpaduKu NpeuIoKeHbl HOBbIE MapaMerpbl (YUUTHIBAIOLIME IUIOMAIH U 00bEM) HICHTH-
¢dukanuy venaoBeka mo suiy. PazpaboTanbl U MPOrpaMMHO peaM30BaHbl aIrOPUTMbI UX
BbIYUCICHUH. DPPEKTUBHOCTD MONYUSHHBIX KPUTEPHUEB HACHTU(DHKALIMH JIUIA TIPOIEMOH-
CTpUpOBaHa Ha MOJICIILHOM 3a/1a4e.

Pabora BBIMOIHEHA 32 CYET CPEJICTB IPAHTOBOTO (h)MHAHCHPOBAHMS HAYYHBIX HCCIIEIO0-
Banuit Ha 2018-2020 roasr o npoekty AP05131027 «Pa3paboTka OMOMETPHYECKIX METO-
JIOB M CPEJICTB 3aIUTHI HH(HOPMALIHNY.
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8. - Subas 54,00 110,00 100,00 110,00 75,00 110,00 75,00 88,00 61,00 84,00 91,00
84,00 48,00 62,00 104,00 62,00 46,00 92,00 22,00 100,44

9. - Pele 55,00 108,00 104,00 108,00 80,00 108,00 80,00 84,00 60,00 84,00 95,00 84,00
55,00 58,00 104,00 58,00 49,00 98,00 24,00 99,15

10. - Muler 60,00 105,00 112,00 105,00 87,00 105,00 87,00 77,00 70,00 77,00 103,00
77,00 66,00 48,00 107,00 48,00 52,00 104,00 28,00 111,14

11. - Grizm 58,00 92,00 110,00 92,00 85,00 92,00 85,00 72,00 69,00 72,00 100,00
72,00 62,00 62,00 107,00 62,00 52,00 104,00 20,00 97,19

Caenyer ormetuts, uyto Nitk0, Nitkl u Nitk2 — s10 dororpaduu oxHoro u Toro xe
yesioBeka ¢ TeM orinareM, 4to Nitkl — 910 ymenbmennas komust Nitk0, a Nitk2 — 3to Ha-
kioHeHHas korust pororpapun Nitk0.

B aTOM 9KCTIEpHMEHTE TPOBEPSIEMOE JIHIIO UCKITI0UAeTCs U3 0a3bl M TEM CaMbIM OTIpe/ie-
JSIETCS. BOBMOKHOCTD MPHHSATHS €ro omKMO0YHO 3a JIPyroro 4ejaoBeka (3a UCKIIOYEHUEM
yesnoBeka ¢ unaeHTudukarom Nitk).

Huke npuBosTCS pe3y/bTaThl YUCIEHHOTO pacyeTa.

Mepa pazHoctu Mexty 1-m nuom (Ronal) u apyrumu:

1--2=72,09; 1--3=288,59; 1--4=131,75; 1--5=209,69; 1--6 =38,50; 1--7=38,76; 1--8
=64,61; 1--9=70,66; 1--10 = 38,30; 1--11 = 137,79 — noxoxero jyis1 Ronal B 6a3ze et

Mepa pasHoctu Mexay 2-Mm nuiom (Vidal ) u apyrumu:

2--1=06141;2--3=117,72; 2--4 = 151,28; 2--5 = 217,07; 2--6 = 68,68; 2--7 = 65,91;
2--8 =100,96; 2--9 = 103,14; 2--10 = 72,32; 2--11 = 160,05 — noxoxero mig Vidal B 6ase
HET.

Mepa paznoctu mexty 3-m nunom (NitkO) u npyrumu:

3--1 =90,23; 3--2 = 140,75; 3--4 = 27,82; 3--5 = 230,01; 3--6 = 69,65; 3--7 = 83,08;
3--8 = 65,16; 3--9 = 54,19; 3--10 = 62,36; 3--11 = 86,48 — BeIOpaH /1 3 CXOKHUM 4 ¢ pac-
crostHuem 27,82.

Mepa paznoctu mexty 4-m nuom (Nitkl) u npyrumu:

4--1=73,20;4--2 =98,66; 4--3 = 27,90, 4--5 = 158,82; 4--6 = 69,75; 4--7 = 68,85, 4--8
=59,99; 4--9 = 45,99; 4--10 = 55,49; 4--11 = 51,60 — BeIOpaH st 4 CX0XKHUM 3 C paccTosi-
aueMm 27,90.

Mepa pazHoctu Mexy S5-m nuiom (Nitk2) u npyrumu (¢ y4eTom noBopota):

5--1 =95,11; 5--2 = 145,26; 5--3 = 21,13; 5--4 = 102,36; 5--6 = 79,02; 5--7 = 88,93;
5--8=71,52; 5--9 = 74,08; 5--10 = 77,56; 5--11 = 97,60 — Bb1Opan ans1 5 cxo)kuM 3 ¢ pac-
crosauem 21,13.

Mepa pazHoct Mexty 6-M nuiom (Neyma ) U ipyrumu:

6--1=134,22; 6--2=71,66; 6--3 =60,78; 6--4 =111,61; 6--5 = 183,28; 6--7 = 30,42; 6--8
=62,56; 6--9 = 60,45; 6--10=51,31; 6--11 = 104,19 — noxoxero /uist Neyma B 06a3e Her.

Mepa pasnoctu Mexty 7-M siom (Bayrj ) u npyrumu:

7--1=37,46;7--2=6591; 7--3 =69,48; 7--4=105,57; 7--5=179,18; 7--6 = 29,15; 7--8
=53,05; 7--9 =54,21; 7--10 = 34,79; 7--11 = 112,14 — noxoxero juis bayrj B 0a3e HeT.

Mepa pazHocTu Mexy 8-M auuoM (Subas ) U Jpyrumu:

8--1=155,04; 8--2=100,96; 8--3 = 54,50; 8--4 =91,98; 8--5=174,13; 8--6 = 59,95, 8--7
=53,05; 8--9 = 35,28; 8--10 = 43,35; 8--11 = 107,47 — noxoxero s subas B 6a3ze HET.

Mepa paznoctu mex iy 9-m nuiiom (Pele) u npyrumu:



