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PE®EPAT

JluniomHuast padora: 58 crpanun, 41 pucyHok, 2 Tabauiel, 1 6 HICTOYHUKOB.

SMOLIMH, SMOIIMOHAJIBHOE COCTOSIHUE, HEUETKAS JIOTHKA,
OPENCV, HOG, HAAR, CBEPTOYHA Sl HEMUPOHHAS CETH, CBEPTOYHBII
CJIOM, CJIOM AKTHUBALIUU, CYBIAUCKPETHU3UPYIOIININ CJIOU,
[TOJTHOCBA3HBIN CJIOU, PYTHON, KERAS, TENSORFLOW, PE3YJIbTATHI
OBYUYEHUSI.

O6be}<m UCCIe008aHUS — OIIpCACICHUA SOMOITNOHAJIBHOI'O COCTOAHUS YCIIOBCKA
10 U300pakeHUs JUIA C MOMOIIBI0O HEHPOHHBIX CETEH.

HGHB pa6OTI>I — CO31aTh HpOFpaMMHBIﬁ KOMIIJICKC OLCHKH 5MOIHMOHAJIBHOI'O
COCTOAHHSA YCIIOBCKA 110 I/I306pa)K€HI/I}O J1a.

B pe3yinbrare BeINOJHEHUS pa0OThl U3Y4YEHBI pa3padOTKHU B c(pepe onpeaeseHus
YCIIOBCUYCCKUX 3MOHHI?I, BBIABJICHBI JOCTOMHCTBA U HCAOCTATKU 3THUX IIPOT'PAMM, 6I>IJIa
pa3paboTaHa MaTeMaTh4yecKasi MOJIEJb PacliO3HaBaHUSI AMOIMN IO H300PaXKEHUIO
JWMIIa ¢ HWCIOJb30BaHMeM makera Fuzzy Logic Toolbox, co3man HelipoceTeBoit
AJITroOpuT™ MW Ha C€ro OCHOBC pPCaIn30BaH HpOFpaMMHHﬁ KOMIIJICKC OICHKHU
OMOIIMOHAJIBHOTO COCTOSAHHUA YCJIIOBCKaA IIO I/1306pa)K€HI/IIO JIMIIa Ha A3BIKEC

nporpammupoBanus Python.



PODEPAT

JpimiomHas mpana: 58 crapoHak, 41 maitoHak, 2 Ta0iiel, 16 KpbIHiL.

SMOIIbII, SMAIIBIMHBI CTAH, HEBBIPA3ZHAS JIOTIKA, OPENCV,
HOG, HAAR, CBEPTAUHA Sl HENPOHABAS CETKA, CBEPTAUHBI ITJIACT,
IUIACT AKTBIBAIBII, CYBAbICKPOTBI3ABAJIbHbI IUTACT,
ITAVHA3JIYYHBI TIJIACT, PYTHON, KERAS, TENSORFLOW, BBIHIKI
HABYYAHHA.

Ab'exm O0acnedasanns - BbI3HAUDPHHE HMallbliiHAra CTaHy 4yajlaBeKa I1a TBaphl 3
JlarraMoraid HEMPOHAaBBIX CETaK.

Mbsma pabomul - CTBaphIllb NparpaMHbl KOMIUIEKC al3HKI SMallbliiHara craHy
qaJlaBeKa I1a BbISIBE TBApY.

VY BBIHIKY BbIKaHaHHSI pa0OTHI BBIBYYaHbl pacrpanoyki ¥ cepbl BbI3HAUIHHA
YajaBeyblX AMOLBIM, BBIAYJIEHb BapTaclll 1 HENAXOIbl TIATBIX IparpaM, OblIa
pacnpamiaBaHa MaTAMaTbhluyHAs MaJdJib pacla3HaHHS SMOLBIA Ma BBISIBE TBapy 3
BbIKapbicTaHHeM nakeTy Fuzzy Logic Toolbox, cTBopaHbl HelipoHaBbI aarapbeIT™ 1 Ha
Ar0 aCHOBE p3aji3aBaHbl MIparpaMHbl KOMIUIEKC alPHKI dMallplifHara CTaHy 4ajlaBeKa

1a BbISIBE TBApy HAa MOBe nparpamaBaHHs Python.



ABSTRACT

Thesis: 58 pages, 41figures, 2 tables, 16 sources.

EMOTIONS, EMOTIONAL CONDITION, FUZZY LOGIC, OPENCV, HOG,
HAAR, CONVOLUTIONAL NEURAL NETWORK, CONVOLUTIONAL LAYER,
ACTIVATION LAYER, SUB-DISCRETEING LAYER, COMPLEX, SOLID-
RESISTANT.

Object of study - determining the emotional state of a person by facial image
using neural networks.

The purpose of the work is to create a software package for assessing a
person’s emotional state using a face image.

As a result of the work, developments in the field of determining human emotions
were studied, the advantages and disadvantages of these programs were identified, a
mathematical model for recognizing emotions from a face image using the Fuzzy Logic
Toolbox package was developed, a neural network algorithm was created, and a
software package for assessing a person’s emotional state based on it was implemented

face image in the Python programming language.



