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IH®OPMALIMHA TEXHOJIOI'ISI BABHAYEHHS KPUTEPIIB JIIISTHOK OBJIMYYS, 11O
BIITBOPIOIOTH EMOIIHY MIMIKY

B pobomi nagedeno pesynvmamu 0o0cniodxceHHs NOGeOiHKU OLNAHOK O00IUYYA NpU NposAeax emoyil,
6UOLNEHT OCHOBHT 30HU 0OIUYYsL MA SKICHI | KLTbKICHI Xapakmepucmuxy 3MiH 0Jisi KOHKPEmHUX OLISIHOK 0OuyYsL.
Kniouosi crosa: dinsinku obnuyus, MiMiuHi nposieu emoyii, MiMika, AHani3, IHoOpMayiiina mexHoN02is.
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INFORMATION TECHNOLOGIES FOR DEFINING CRITERIA
OF MIMIC EXPRESSION OF EMOTIONS

The article is devoted to the problem of identifying the main criteria for expressing the face of emotional
manifestations for the possibility of recognizing without the use of specialized equipment (for cameras with low
resolution or long distances). Informational technology is proposed to determine the areas of the face that
reproduce the emotional look of the face. Its essence lies in the use of a specialized video camera Intel Real Sense,
whose image automatically identifies points of personality. The input data input from the proposed IT is a set of
photos of people with the main emotional states reproduced on them, and the special points allocated on the Intel
Real Sense camcorder. Step 1 is to normalize the faces of images to compare them in one base. This is done by
centering the face area and normalizing the distance between the eyes. In step 2, based on the analysis of point
features moving in the set of input images, information points are allocated (those points whose movement in the
emotional expression of the person is the most significant). At the final stage, the areas of the face (with different
bias threshold) are determined, the changes of which form a visual perception of emotions. For each selected region
a set of possible states for it is formed. As a conclusion, the behavior of point-specific features of a person under the
manifestation of certain emotions on it is explored experimentally and high-quality indicators for these emotions are
highlighted. According to the results of the study, you can create a software product that will be based on
qualitative criteria for assessing the main areas of the face to determine the mimic expression of emotions.

Key words: facial areas, mimic manifestations of emotion, facial expressions, analysis, information
technology.

IMocTaHoBKa npodeMu

VY crarTi po3mIsSHYTO IpoOJieMy BHIUICHHS OCHOBHHMX KPHUTEpIiB MIMIYHHX MpOSIBIB €MOIiH Ha oOimmddi
JUISL MO>KJIMBOCTI peajizanii po3mi3HaBaHHS 0e3 BUKOPHCTAHHS CIIelLiali3oBaHOro oOiagHaHHs (U1 Bieo-Kamep 3
HU3BKOIO PO3AUTFHOIO 3JaTHICTIO 200 Ha BETHKIiil Bi/ICTaHi).

AHaJi3 0CTaHHIX JzKepes

I3 pO3BUTKOM KOMI IOTEPHHUX TEXHOJIOTIH OCTAaHHIM 4aCcOM HAayKOBIIB yce OUIbIlie [IKaBUTh MOXKJIMBICTb
MAaIllMHHOTO PO3Mi3HABAHHS EMOIi Jojel Juis pI3HOMAaHITHUX LiIeH, BUXOJUTh yce Oiiblie Tmpaib, M0
PO3MIIAAAI0TH 110 MpobiaeMaTuky. Maibke yci mpaili crpsMOBaHI Ha BHIUICHHS MEBHUX O3HAK, IO JONOMArarTh
BU3HAYUTH EMOLI0 JIIOMAMHHM a TakoXX Ha pO3pOOKY CIEIiajJbHOTO MPOrPaMHOI0 MPOAYKTY. binbmiicTs i3 HHUX
3HaXOISTh OCOOJMBOCTI Ha OOJNMYYI 32 JOMOMOTOI MPUMITHBIB Xaapa Ta BUAUISIOTH Taki AULIHKA OOIHYYS, SIK
opoBu i poT [1, 2]. Takok MOXHa BUIUTUTH POOOTY, J€ OCOOJIHMBOCTI MO3HAYCHI CIEI[iaIbHUMUA MapKepaMH Ha
obsmadi aktopa [3]. Ane maibke Hemae poOiT, SIKi BKa3yIOTb, SIK cCaMe BOHH NMPHUHILIN 10 SIKICHUX KPUTEPIiiB OLIHKA
€MOIIHHUX TPOSBIB.

MeTo10 poOOTH € BU3HAYEHHS KPUTEPIiB SKICHUX 3MiH y MEBHUX IUISHKAX OOMMYYS JJIs1 BU3HAYCHHS
€MOIIiH.

Buxknax ocHoBHOTo MaTtepiauay

Jis BU3HAYEHHS MISHOK OONMHYYSA, IO BiATBOPIOIOTH €MOIIIMHY MIMIKy 3allpOolOHOBaHA iH(oOpMariiiHa
texnonoris (IT) (puc. 1). Ii cyTs monsrae y BukopucranHi cremianizoBaHoi Bineokamepu Intel Real Sense [4],
300pa)KeHHSI 3 SIKOT MICTSATh aBTOMATHYHO BUSIBIICHI TOUKHU-OCOOIMBOCTI OOIHYYSI.

Bxionumu danumu, 110 NOCTYNAIOTh HA BXiJ 3anponoHoBaHoi [T, € MHOXHHA 300pakeHb 00INY JHOJIEH, 3
BIATBOPEHUMH Ha HMX OCHOBHMMH €MOLIIHHMMH CTaHaMH Ta BUAUJICHUMHM 3a Jonomororo Bimeokamepu Intel Real
Sense ToukamMu-ocoOIMBOCTIMH (pHC. 2).
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Bxigni mani Buxinni nani

1. HopmyBanus .
pMy 3. BuzHaueHHs SIKICHUX

KpuTEpiiB

2. BusHaueHHs iHpOPMAaTHBHUX O3HAK

Puc. 1. Cxema indopmaniiinoi TexHoJiorii

Puc. 2. Touku-oco6auBocTi 00auqust, o Buaiisge kamepa Intel Real Sense

Kpox 1 1T nonsrae y HOpMyBaHHI 300paeHb 00OJNY 3 METOIO X MOpPIBHSHHSA Y ofHOMY Oasuci. s
I[LOT'O BUKOHYIOTHCS LIEHTPYBAHHS 00J1aCTi O0JINYYsI Ta HOPMYBAHHSI 32 BIICTAHHIO M)XK OYMMa.

Ha xpoyi 2, Ha mincraBi aHadi3y MEpeMIIIEHHS! TOYOK-OCOOIMBOCTEH y MHOXHHI BXITHHX 300pa)KeHb
BUIUISIOTHCS IHPOPMATHBHI TOYKH (TOOTO TOYKH, NEPEMILICHHS SKUX NPU eMOLiiHIH MIMILll HalicyTTeBiIe).

Ha 3aBepmansHOMy ertami (kpox 3) BU3HAYarOTHCS (3 PI3HUM IOPOTOM II€pPEMIIlleHb) AUISTHKA O0IIyys,
3MIiHHU SKUX 1 (POPMYIOTH Bi3yallbHE CHIPHHHATTS eMolii. s KoxKHOI BHIUIEHOT TUISHKH (OPMY€EThCS MHOMKHHA
MOXJIMBUX CTaHIB 11 Hef.

Jus tectyBanHs 3amporoHoBaHoi IT Oyimo cTBOpeHe BimmoBigHe HporpaMHe 3a0e3medeHHs. 3a Horo
JorroMororo Oyia HarmoBHEeHa 0aza JaHuX 300pakeHb Ta MPOBEACHE AOCHTIIHKEHHS.

Ha puc. 3—6 mnst nocinimxyBaHol eMolil HaBeieHi Tpadiky mepeMillleHHs] TOUOK.
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Puc. 4. I'padixn 3mMileHHs TOYOK /151 eMOIIiii: 32/10BOJIEHHA Ta 3HeBara
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Puc. 6. I'padikn 3milmeHHs TOYOK /151 eMoIIiii: pagicTs Ta cTpax

Buxopsum i3 mmx rpadikiB, MOXHa 3pOOMTH BHCHOBOK, IO HaiOUIbIIE MEpeMillleHHs B XOIl MpOSIBY
pi3HEX eMolmiii OyII0 IUIs TOYOK, IO HaJekaTh JO HACTYMHUX IUISHOK OONMMYYs (32 yMOBH, II0 0e3 BTparu
3araJbHOCTI, pO3TIISAAIACH JIMIIE OJHA IOJIOBHHA OOJIMYYs): BEPX MPaBOi NOBIKM, HA3 MIPaBOi MMOBIKH, JIiBa CTOPOHA
MpaBoi MOBIKH, IpaBa CTOPOHA MpaBoi OpPOBH, JiBa CTOPOHA MPaBOi OpPOBH, IEHTpP IpaBoi OpPOBH, IpaBa CTOPOHA
HOCa, TpaBa CTOpOHa Ty0, IEHTp BEpPXHBOI I'yOW, MpaBa CTOpPOHA HIKHBOI Tyowm. OueBHmHO, IO HaiOinbmIe
3MIIIIEHHsI TPUTAMAaHHE TaKUM OO0JIACTSM JIFOACHKOTO O0JIMYYs SIK OpOBH, TyOHM Ta O4Yi i caMe CYKYIHICTh SKiCHHX
3MiH JIJaHUX O3HAK JIa€ MOXIIMBICTh BM3HAUWTH IPOSBJICHY €MOILiI0 Ha OOJMYYi JIFOJJMHU 33 KOPOTKHH Yac Ta 3
MaJioro moxuokor. [TpudoMy i 4ac mposiBy pi3HUX €MOIiH O/HA 1 Ta K caMa TOYKa OOJIUYYS MOXKE 3MILyBaTHCh
IO PI3HOMY: CHJIBHO 200 Jieib IOMITHO. ToMy IUIs SIKICHOTO JeTeKTYBaHHS €MOLii KpUTepii 3MiHH MTOJI0KEHb TOUKU
00JINIYst 3aBXKIM OTPIOHO PO3IISIIATH Y KOMIUIEKCI.

Sk MoxHa 0OGayuTH 3 prc. 3—6, OJTHI TOYKH MPH MPOSIBI BIIIOBIAHUX €MOLIiH 3MINYIOThCS OLIbIIE, TOMY
HeMa€e HeOOXITHOCTI BiJCIIAKOBYBATH 3MIMICHHS X YCiX, TOCTATHHO BHOKPEMHUTH JIHMIIE Ti 3 HUX, IO 3MIITYIOTHCSI
HaiibupIIe, TOOTO € HaliHpopMaTuBHIMMA. HaifOinbmi 3MimieHHs mpuTaMaHHI ToykaMm obOiacteil Opis, Ty0 Ta
ouell, TOX IIe HaWBaroMilm OO0JIACTi JIOACHKOTO OONHYYs MpH NETEKTYBaHHI eMomii. TUM madye 1o i oOmacTi
MOJJIMBO 13 JIETKICTIO JETEKTyBaTH 3aco0aMM 3BUYaHMX KaMep i3 HEBHCOKOK PO3AUIHHOI0 3IaTHICTIO a0o Ha
BEJIHKIil Bi/ICTaHi, OCKIJIBKH IIi 001aCTi 0COOIMBO BUAUIAIOTHCS HA JIFOICEKOMY OOIHIi.
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B pesynpTati gocmimkeHHs Ta 00poOKu 3i10paHnX qaHuX OyiM BHIUIEHI OCHOBHI JUISHKA OONHAYYs, 3MIHH
MIMIKH SIKUX TIPSIMO BIUIMBAIOTH Ha BiIOOpakeHHs eMOIiMHUX cTaHiB. e ninsgHku oOnuyusi 3 GpoBamMH, O4aMH Ta
poroM (puc. 8).
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Puc. 8. [liarpama KinbKiCHOI XapaKTePUCTHKH BiIXHIeHb Pi3HUX TOYOK MPH NPOSIBi eMOLIIHOI0 CTaHy

3aKIIFOYHAM €TaroM JOCHTIHKSHHS CTANI0 BHIUICHHS MHOXHUH SKICHUX XapaKTCPUCTHUK 3MIMICHb TOYOK
a0o TPyH TOYOK, SKi HaBeAeHI y Tabnuisx 1 ta 2.

Ta6mums 1
SxicHi XapaKTepUCTHKH AiSHOK 00, 1MIYs
Emortis bposu Oui I'you
I'HiB OIyIIeH] 0e3 3MiH CTHCHYTHU
Tope 0e3 3MiH OMyIIeHI BEpXHi MOBIKH OMYIICHI KYTHKH
3a10BOJICHHST 0e3 3MiH 3JIeTKa ONYIIeHI BEpXHi MOBIKH 0e3 3MiH
3ueBara 0e3 3MiH 0e3 3MiH HIiAHATHH OAWH KYTHK T'y0
InTepec 3JIeTKa MiHATI | 3J1erka MiJHsTI BEpXHI MOBIKH 6e3 3MiH
Hanis 3JIeTKa MiHATI | 3JIerka MiJHsTI BepXHI MOBIKH 0e3 3MiH
Crpax CHJIBHO MiIHSATI IIIHATI BEPXHI TOBIKU MIIHATI KYyTHKH TY0
Pazicth 0e3 3MiH II/IHSITI 30BHIIIHI KYTHKH 04ell | 3merka migHsITi KyTHKH Iy0
Tabmums 2

MHoskHHa 3HAYEHDb AKICHUX XapAKTEPUCTHK JJIsl KOKHOI JISTHKH 00/ 114Y4sl
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| SIKicHI XapaKTepUCTHKH JUITHOK O00IHYIs
JinsHKa o0amdus be3 3min 3nerka onynieHi Onymeni 3nerka migHsTi Higaari
Bbpo
BU

Bes 6posa

Bepxwni
MOBIKH
Oui 30BHiIIHI
KYTHKH
ouen

X
X
X

Kytuk ryo

Huxast
YJacTHUHA
I'y6u BEPXHBOI
ryou
Bepxus
YacTUHA
HUKHBOI
ryou

BucHoBkH
ExcrieprMeHTanbHAM MUIAXOM OCTIKEHA TOBEHiHKa TOYOK-O0COOIHMBOCTEH OONWYYS MpPH TPOSBI Ha
HBOMY ITI€BHHX €MOIIN Ta BHIUICHI SKICHI IMOKA3HUKH IS MHUX E€MOIA. 3a pe3ynbTaTaMd JOCIHIIKEHHS MOXKHA
CTBOPUTH TIPOTPAMHUIA TIPOJYKT, 110 Oy/e OonupaTucs Ha SIKICHI KpUTepil OLIHKKA OCHOBHUX JAUISHOK OONWYYS JJIst
BU3HAUYEHHS MIMIYHOTO TIPOSIBY €MOIIiM.
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