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Pedepar:

1. Slpemuenko O.[l. YoocKOHaJIEHHS i pO3BUTOK METO/IiB OLIIHKY IICUXOJIOTIYHOTO CTaHy 3aC00aMU MITyYHOTO
inTenekry. — KBanigikauiliHa HayKoBa npals Ha paBax pyKkonucy. Jlucepratisi Ha 30006yTTsI HAYKOBOTO CTYIIE€HS
nokropa ¢inocodii 3a crienjanbicTio 122 “Komm'totepni Hayku”. - HarjioHanbHuit yHiBepcureT “JIbBiBCbKa
nositexHika”, JIbBiB, 2026. 3micT aHoTawji. [lucepTaniiiHe LOCiIKeHHS IPUCBYeHe po3pobiii e(peKTUBHOTO
MeTOJy po3Mi3HaBaHHS MiMiuHUX BHpasiB 06smyus (FER) y nopocinux, 1o Mae BaxkjIMBe 3HaY€HHS 117151
yIIOCKOHAJIEHHSI B3a€EMO/Ii1 JIIOJUHU 3 KOMITIOTEPOM, OL[iHKYM IICUXOE€MOLifHOTO CTaHy Ta BIIPOBA/IKEHHS B
coliasbHy pOOOTOTEXHIKY. Y pOoOOTi 3aIIPOIIOHOBAHO HOBY TPaHC(HOPMEPHY apXiTEKTYpy 3 aJallTUBHUM MEXaHi3MOM
yBary, sika 03BOJIsie TOUHO BUSBJIATY TOHKI IAT€PHU MiMiYHOI aKTUBHOCTI Ta JMHAMIUYHO (POKYyCYyBaTUCh Ha
Han6inb iHpOopMaTUBHUX 30HAaX 06Kny4Ysl. Ha BigMiHy Bif TpaauLifiHUX NigXoxiB [1160KOr0 HaBYaHHs, MOJeJlb
[o€eJHYy€e MEXaHi3M JUHAMIYHOrO CKOPOUYEHHSI TOKEHIB, 10 3a6e3nedye BUCOKY 004K CII0BAIbHY €(EeKTUBHICTb 6€3
BTpaTu TOYHOCTI. [IpoBenieHa Bepudikalis Ha 'ty Biakputux Habopax ganux (FER2013, CK+, AffectNet Ta RAF-DB)
3acCBigyua HaMBUII TOKa3HUKY TOYHOCTI: 98,37% Ha FER2013, 99,12% na CK+, 99,07% na AffectNet, ta 98,25% Ha



RAF-DB. A6nsuiiiHuil aHasi3 nigTBepAnB 3HAYMMICTh OKPEMUX KOMIIOHEHTIB MOJIeJIi, a TOPiBHSHHS 3 iCHYI0UNMU
CNN- i TpaHCchOpMEpHUMU pilllIeHHSIMU J0BeJIO ii mepesary. Takum YMHOM, 3aIIPOTIOHOBAHUM MifXif CTAHOBUTD
IIepCleKTUBHE, MacIITaboBaHe Ta e(peKTUBHE PillleHHs 1J1 IPAaKTUYHOTO BUKOPUCTAaHHS Y cepi aBTOMATUYHOTO
po3mi3HaBaHHA MIMIYHUX €MOLi. Y NEPIIOMY PO3Lii «AHAITUYHUN OIJIAL JITEPATyPHUX Ta IHIINX IPKEPEII»
3MiICHEHO OIJISI[T METOJOJIOTiYHUX 3aCafl JOCiTIKEHHS, OIJISIHYTO METOIY Ta 3aC00Y aHaIi3y Bi3yaJbHUX NAHHUX, a
TaKOX 3aJIeXKHOCTEH y HUX, Ta OIIMCaHa [I0CTAaHOBKa 3ajayi. Y gpyromy po3zini «MeTonu Ta 3acobu BUPilleHHS
npo6sieMu» 37ilicCHEHO aHai3 MigXoiB 10 OliHIOBaHHS iH(POPMATUBHOCTI aHATIITUYHUX JAHUX, 3I0PaHUX CUCTEMOIO
17151 aHami3y Mimiky monnau. O6IpyHTOBAaHO BUGIp HAOOPiB AAHUX, MPOLEAYP NONEePeIHbOrO 06POOIEHHS
300paskeHb i TpaHCHOPMEPHOTro MiIXO0Y SIK apXiTeKTYpHOI OCHOBY [J1s1 TOJAJIBIIOTO PO3POOIEHHS Mozei. Y
TPeThOMY PO3iji «Po3pobieHHS METOiB Ta aJITOPUTMIB aHali3y 3i6paHuX JaHUX» 3[iICHEHO (POPMYBaHHS
iHpOpMaTUBHOTO NOAAHHS BXiJHMX O3HAK [J1s iX MoJablIoi 06poO6KY TpaHCHOPMEPHOIO MO EIIO, PO3POOIEHO
aZaNTUBHUI MEXaHi3M aHasi3y iHpOpPMaTUBHUX 30H 06JIMYYS Ta 3alIPOIIOHOBAHO TPAaHCHOPMEPHUI METOJ
xiacudikauii emoriiii 3a MiMiyHuMY 03HakaMu. OTPUMAaHi pe3yJIbTaTi CTajlu OCHOBOIO 117151 TOOYJOBYU apXiTeKTypHu
CHACTEMHU Ta [IPOBEJI€HHSI €KCIIEPUMEHTAJIbHO] anpobaliii y HaCTyIIHOMY PO37isi. Y 4eTBEPTOMY pO31ii
«Po3pobieHHs apxiTeKTypHu Ta anpobaliis pe3yabTaTiB» JeTaJbHO ONKMCAHO peastizalliio IOoCTaBIeHOro 3aBJaHHS,
PO3pO6JIEHO apXiTeKTypy IIPOrpaMHOi CUCTEMU [1JIsl aHajli3y MiMiYHOI aKTHBHOCTI, OOIPYHTOBaHO BUOIp
iHCTpyMeHTiB TecTyBaHHS. [IpoBeneHo anpooballilo OTpMMaHUX Pe3yJIbTaTiB, 0 MigTBEPIKY€E e(PEeKTUBHICTD
3aIMIPONIOHOBAHUX METOIIB Y KOHTEKCTI PO3I1i3HaBaHHA MIMIYHUX O3HAK Ta EMOLIMHMX cTaHiB. OCHOBHI HayKOBI
pe3yJsIbTaTy gucepTalii ony6sikoBaHo B 8 Mpalsix, 30KpeMa: TPU CTaTTi — Y HAyKOBUX (PAXOBUX NEPIOJUYHUX
BUJIAHHSAX YKPAiHY; 1Bl - Y 3aKOPJIOHHOMY II€PiOANYHOMY BUIAHHI, OfHE 3 IKUX iHfeKcyeTbcsa B HMB]I Scopus
(xBapTuiib Q2); 3 my6uikauii — y MaTepianax Mi>KHapOJHMX Ta BCEYKPaiHCbKUX HAayKOBUX, HAYKOBO-TE€XHIYHUX
KOH(EepEeHLIi.

2. Yaremchenko O.D. Improvement and development of methods for assessing psychological state using artificial
intelligence. — Qualification: scientific work in the form of a manuscript. Dissertation for the degree of Doctor of
Philosophy in specialty 122 “Computer Science”. - Lviv Polytechnic National University, Lviv, 2026. Abstract
content. The dissertation research is devoted to the development of an effective method for facial expression
recognition (FER) in adults, which is of great importance for improving human-computer interaction, assessing
psycho-emotional state and implementing it in social robotics. The work proposes a new transformative
architecture with an adaptive attention mechanism, which allows for accurate detection of subtle patterns of facial
activity and dynamic focusing on the most informative areas of the face. Unlike traditional deep learning
approaches, the model combines a dynamic token reduction mechanism, which provides high computational
efficiency without loss of accuracy. Verification on five open datasets (FER2013, CK+, AffectNet, and RAF-DB)
showed the highest accuracy rates: 98.67% on FER2013, 99.52% on CK+, 99.3% on AffectNet, 96.3% and 98.45% on
RAF-DB. Ablation analysis confirmed the significance of individual components of the model, and comparison with
existing CNN and transformer solutions proved its superiority. Thus, the proposed approach is a promising,
scalable and effective solution for practical use in the field of automatic recognition of facial emotions. The first
section, “Analytical review of literature and other sources”, reviews the methodological principles of the study,
reviews the methods and tools for analyzing visual data, as well as their dependencies, and describes the problem
statement. In the second section “Methods and means of solving the problem”, an analysis of approaches to
assessing the informativeness of analytical data collected by a system for analyzing human facial expressions is
carried out. The choice of data sets, image preprocessing procedures and the transformer approach as an
architectural basis for further development of the model are justified. In the third section “Development of
methods and algorithms for analyzing collected data”, an informative representation of input features is formed for
their further processing by a transformer model, an adaptive mechanism for analyzing informative facial zones is
developed and a transformer method for classifying emotions by facial expressions is proposed. The results
obtained became the basis for building the system architecture and conducting experimental testing in the next
section. In the fourth section "Development of architecture and testing of results" the implementation of the task
is described in detail, the architecture of the software system for analyzing facial activity is developed, and the



choice of testing tools is justified. The obtained results were tested, which confirms the effectiveness of the
proposed methods in the context of recognizing facial features and emotional states. The main scientific results of
the dissertation were published in 8 works, including: three articles in scientific professional periodicals of
Ukraine; two in a foreign periodical, one of which is indexed in the Scopus National Library of Science and
Technology (quartile Q2); 3 publications in the materials of international and all-Ukrainian scientific, scientific and
technical conferences.
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