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AHHOTALIUS

Hunnomnas paboma, 50 cmpanuy, 9 pucynxos, 5 mabauy, 24 gopmynvl,
25 UCMOYHUKOS.

Kniouesvie  cnosa:  BUJIEOIIOTOK, JETEKIMA  OBBEKTOB,
PACITIO3HABAHUE SMOIUN, HEMPOHHBIE CETU, KITACCUDUKAILNSL.

Obvekm uccnedosans — aaroOpuTMbI U METOJIbI OTIpEIeNIeHUs] OOHApYKEHUS
KITIOYEBBIX TOYEK JIMIIA U TeJla Ha U300PaKEHUSX U B BUJICOTIOTOKE.

IIpeomem uccneoosanusi — TPUMEHEHHE WHCTPYMEHTOB PAaclO3HABAHUS
YelloBeKa B KaJpe Ui aHaln3a U KIacCU(UKALUU HEBEpOANbHBIX MPOSBICHHIMA
AMOIIMOHAIBHOTO COCTOSIHUSI B BUAEOIMOTOKE.

L]env uccnedosanus — aHann3 METOJIOB PACIO3HAHUS SMOLIMIA YEJIOBEKa Ha
OCHOBE H3MEHEHMI B MHUMHUKE U [BWKEHHUSX Tella, pa3padoTKa CHUCTEMBbI
pacno3HaBaHMs AMOIMI B BHUJIEONOTOKE MYyTEM NPUMEHEHUS KOMOMHUPOBAHHOIO
MOJIX0/1a, COUYETAIOIIETO aHAIN3 MUMUKH U MOJIOXKEHUS Tena.

Memoowvl uccreoosanus: TEOPETUUYECKHE. aHAIM3 HAYyYHOM JHMTEpPATypBl,
CUCTEMHBIM aHaiW3, CPaBHUTEIbHBIM aHaIW3 aJrOPUTMOB; MPAKTHYECKUE!
KOMITBIOTEPHOE MOJICTTUPOBaHKE, pa3paboTKa alroputMa o0paboTKu BUIEONIOTOKA,
TECTUPOBAHUE CUCTEMBI.

B nunnomHoil paboTe paccMOTpEHbI OCHOBHBIE ACMEKThI pPACIO3HABAHUS
HMOIIMII Ha OCHOBE aHalIM3a U300pAKEHUU M BUIEO, U3YUYEHBI CYLIECTBYIOLIUE
WHCTPYMEHTHI U PEILICHUS B TaHHOM npeaMeTHOM obactu. MceiaeqoBanbl moaxoabl
K kinaccudukanum smouuid. IIpoBeneH CpaBHUTENbHBIA aHANIW3 AJTOPUTMOB
JETEKIHUH JTUL U KJaccUu(UKaIIMU SMOLUOHAIBHBIX COCTOSIHUM.

B pesyrbmame pa3pabOTaHO TPWIOKEHUE, TMO3BOJIAIONIEE ONPEACIITh
HMOIIMOHAJIBHOE COCTOSTHUE TMOJIb30BaTelsi HA OCHOBE M3MEHEHHSI €r0 MHUMHKU U
MOJIOKEHUS TeJla B BUJIEOMOTOKE.

Locmosepnocme  mamepuanog u pe3yibmamos OUNJIOMHOU paOOmblL:
UCIIOJIb30BAHHBIE MaTepuaibl MU PE3yJNbTaThl JUIUIOMHOM paOOThl SBISIIOTCS
JIOCTOBEpHBIMU. PaboTa BHINIOJIHEHA CAaMOCTOSITENBHO.

Obnacmu  803MOJHCHO20 NPAKMUYECKO20 NPUMEHEeHUsl. WHTEPAKTUBHbIC
pa3BiieKaTEIbHbIE CUCTEMBI, CACTEMBI YEJIOBEKO-KOMITBIOTEPHOT'O B3aUMOICUCTBHS,
CUCTEMBbI 0€30MTaCHOCTH U BHJICOHAOIOACHHUS, ICUXOJIOTMYECKUE UCCIIEIOBAHUS U
Tepanusi, MAapKETUHTOBbIEC UCCIIETOBAHMSIX.



AHATALBISA

Hvinnomnas npaya, 50 cmaponax, 9 manouxay, 5 maonaiy, 24 gpopmynoi, 25
KDbIHIY.

Kniouasvis ~ cnoewi:  BIIDAIIATOK, JDTOKIBISI  ABEKTAV,
PA3BHA3BHABAHHE SMOIIbIA, HEMPOHHBIA CETKI, KJIACI®IKAIIBIS.

Ab'exm Oacnedaeéanmsi — anTapeITMbl 1 METaAbl BBISYJICHHS KIIOUaBbIX
KpOTIaK TBapy 1 Iejia Ha MaJrOHKax 1 Bijda.
Ilpaomem Oacnedasannss — TPBIMAHEHHE I1HCTPYMEHTay pacra3HaHHS

yayiaBeka ¥ Kaapbl U aHami3y 1 kiacigikaibli HeBepOaIbHBIX Mpasy dMallbliiHara
CTaHy ¥ Bimda.

Mbma oacnedoasanns — aHaii3 MeTaay pacna3HaHHS MOIIbIA YajaBeka Ha
aCHOBE 3MEH y MIMIILIBI 1 pyXax I[eJ1a, paclpanoyka CICTIMbI pacla3HaHHS 3MOLBII
y BIJIPACTPYMEHI NUIAXaM YXKbIBaHHS KaMOlHaBaHara MaJbIXOAy, fKl craiydae
aHaJi3 MIMIKI 1 CTAHOBIIIYHI LEA.

Memaowvl Oacnedasannsa. THAPITHIUHBIA: aHANI3 HABYKOBail JITapaTyphl,
CICTAMHBI aHaji3, NapayHaJbHbl aHAJI3 alrapeiTMay; MPaKThIYHbIA: KaMIl'toTapHae
MaJIpJIsIBaHHE, paclpalioyka aarapblTMy anpanoyki BiIDaCTPYMEHIO, TICI[IpaBaHHE
CICTOMBL.

VY npimioMHail paGoue pasrieikaHbl ACHOYHBIS acCHEKThbl pacla3HaHHS
HMOIIBIA Ha aCHOBE aHaJI3y BBIAY 1 BiJda, BbIBYYaHbl ICHYIOUBIS 1IHCTPYMEHTHI 1
paumHH1 ¥ raTail mpaaMeTHail ramiHe. JlaciaegaBaHbl maabIxoabl Ja kiacidikaiibli
smorbiid. [lpaBen3eHsl MapayHanbHBl aHajl3 ajlrapbiTMay A3TAKIbI acol 1
KJ1aci(pikalpli SMalBIMHBIX CTaHAY.

V ewinixy pacnpaiiaBaHa mparpama, sikas J1a3Bajisie BbI3Hayalb SMallbIiHbI
CTaH KapbICTaya Ha aCHOBE 3MEHBI SIT0 MIMIKI 1 CTAHOBIIIYHI 11eJ1a ¥ BiJda.

Jlacmasepnacyb mamapuisnay i 6bIHIKAY ObINJIOMHAL NPAYbl: BEIKAPBICTAHBIS
MaTAPbIIbI 1 BBIHIKI JBIIVIOMHAN Mpaubl 3’ gyisiolna aactaBepHbiMi. [Ipana
BBIKAHAHA CaMaCTOMHA.

Bobnacyi  maeuvimaca npakmulunaea  NpPLIMAHEHHA:  THTIPAKTBHIYHBIS
3a0ayIIsUIbHBIS CICTAMBI, CICTAMBI YaJlaBeKa-KaMITyTapHara y3aemMaa3esHHs, CICTIMbI
Osicrieki 1 BiJIpaHa31paHHs, MCiXalariyHbls JacieaBaHHl 1 Taparlisi, MAapKETHIHTaBbIs
aciaeqaBaHHl.



ANNOTATION

Graduate work, 50 pages, 9 figures, 5 tables, 24 formulas, 25 sources.

Keywords: VIDEO STREAM, OBJECT DETECTION, EMOTION
RECOGNITION, NEURAL NETWORKS, CLASSIFICATION.

The object of the research is algorithms and methods for determining the
detection of key points of the face and body in images and in a video stream.

The subject of the research is the use of human recognition tools in the frame
for the analysis and classification of non-verbal manifestations of emotional state in
a video stream.

The purpose of the research is to analyze methods for recognizing human
emotions based on changes in facial expressions and body movements, and to
develop a system for recognizing emotions in a video stream by using a combined
approach that combines the analysis of facial expressions and body position.

Research methods: theoretical: analysis of scientific literature, systems
analysis, comparative analysis of algorithms; practical: computer modeling,
development of a video stream processing algorithm, system testing.

The thesis examines the main aspects of emotion recognition based on image
and video analysis, and studies existing tools and solutions in this subject area.
Approaches to emotion classification are investigated. A comparative analysis of
face detection and emotional state classification algorithms is conducted.

The result of the work is an application that allows determining the user’s
emotional state based on changes in their facial expressions and body position in the
video stream.

Authenticity of the materials and results of the graduate work: the materials
used and the results of the diploma work are authentic. The work has been put
through independently.

Areas of possible usage: interactive entertainment systems, human-computer
interaction systems, security and video surveillance systems, psychological research
and therapy, marketing research.



