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1. OnekcaHgp CYXOJIEMCTEP. MeTonu Ta MoTeJli BU3HAYEHHS ICUXOJIOTIYHOTO CTaHy JIIOJAVHU Ha OCHOBI
indopmauii ¢izionoriunux curnanis. - Ha npasax pykonucy. JucepTalist Ha 3000yTTsI HAyKOBOTO CTYIIEHS JOKTOpa
¢inocopii 3a cnenianpHicTio 123 «Komn'toTepHa iHxeHepisi». — HauioHnanbHuil yHiBepcuteT «JIbBiBCbKa
noJsliTexHika», JIbBiB, 2026. Jluceprariifina po60oTa mpucBsiYeHa PO3POOIEHHIO METOIB i MOfiesiel BU3HAYeHHS
TIICMXOJIOTIYHOTO CTaHy JIIOJMHU HAa OCHOBI aHaslizy iHpopmallii (PisiosoriYyHnx CUrHalis, 30KpeMa
esniekTpoeHnedanorpadii Ta enexkrpokapaiorpadii. OCHOBHY yBary npuzijieHo aBTOMaTU30BaHOMY PO3Ii3HaBaHHIO
MICUXOEMOLITHMX CTaHIB i KJIIHIYHO 3HAYYIIUX PO3JIaJiB, IEPENYCiM BEJIUKOTO NENPECUBHOIO PO3any, i3
3aCTOCYBAaHHSM MYJIbTUMOJAJIBHOTIO MiJXO0y Ta METO/IiB MAIIMHHOTO HaBYaHHS. Y BCTYIIi OOI'PYHTOBaHO
aKTyaJIbHICTb TeMHU, CHOPMYJIBOBAHO METY i 33/1a4i JOCiI)KEHHS, BU3BHAYE€HO HAayKOBY HOBU3HY, TPAKTUYHE
3HAYEHHS] OTPMMaHUX Pe3yJbTaTiB, IOJAHO iH(dOpMallilo Npo anpobalio Ta nmybsikanii aBTopa. MeTa po6oTu

MOJIsATa€ y MiABUIIEHHI SIKOCTi aBTOMATU30BaHOTO BU3HAYEHHS IICUXOJIOTIYHOTO CTaHY JIIOAVHU Ta IICUXIYHUX



PO3J1aZiB HA OCHOBI aHai3y (i3i0IOriYHMX CUTHAJIIB IIJIIXOM PO3POO0JIEHHS Ta YAOCKOHAJIEHHS METOLIB
nornepeHb0i 06p0oOKY, 4aCO-4aCTOTHOIO Ta KOTepeHTHOTo aHaslidy, GopMyBaHHS iHPOPMATUBHUX
MYJIBTUMOJIaJIbHUX O3HAK i MOOYA0BM MOJI€JIell MAaIIMHHOTO HaBYaHHS 3 BUCOKOIO 3[JaTHICTIO [I0 y3arajabHEHHS [JIs
337,24 CKPMHIHTY, TOMIOMIXKHOI IiarHOCTMKU Ta IMHAMIYHOTO MOHITOPUHIY. Y IIEPUIOMY PO3Zii 34i1ICHEHO aHali3
CY4aCHOTO CTaHy AOCIIIKEHb Y Tajly3i aBTOMAaTU30BaHOIO BU3HAYEHHS [ICUXOEMOLIMHUX 1 KIIIHIYHMX CTaHIB.
PosrngnayTo nigxonu apeKTUBHUX OOYMCIIeHb i KIIiHIYHI MOZeJIi [ICUXiYHUX PO3J1aJiiB, 0COGJIMBOCTI BUKOPHUCTaHHS
(i3iosI0riYHUX CUTHAJIIB SIK IKepeJl 00'€KTUBHOI iHpopMmallii Tpo NCUXiuYHUI CTaH, a TaKO>XK BUMOTU JI0 SIKOCTI
pillleHsb y CLeHapisx CKPUHIHTY, JOTIOMDKHOI iarHOCTUKY Ta AVHAMIYHOrO MOHITOpUHTY. [IpoaHai3oBaHO OCHOBHI
KJIaCU METO[IiB aHasi3y 6i0CUTHAaJIiB, BKJIIOYHO 3 4aCO-YaCTOTHUMH, KOTEPEHTHUMHU Ta MEPE’KeBUMHU TiIX0JaMU, a
TaKOX [1po6JIeMU MiXKCy6'eKTHOI BapiabesibHOCTI, IepcoHasizallii Ta y3arajabHIOBaHOCTI Mojesiell. Y pyromy poszimni
II0JJaHO TEOPETUYHI 3aca iy Ta pO3pO6JIEHO METOAM aHai3y (i3ionoriyHnx curHasis. OnMcaHo yHi(iKoBaHy CXeMy
nornepenHb0i 06POOKU, CErMeHTallii, KOHTPOJIIO IKOCTi Ta CUHXPOHI3allil JaHUX 3 Pi3HUX MOJAJIbHOCTE.
PO3risiHyTO METOIM AUCKPETHOTO, HEMIEPEPBHOTO Ta CUHXPOCTUCHYTOTO BEMBIIET-TI€PETBOPEHD IJ151 POPMYBAHHS
4aco-4aCTOTHUX IIPeACTaBIeHb CUrHaiiB. C(pOpMOBAHO CTPYKTYPOBaHUI KaTaloT YHIMOAA/IbHUX i
MyJIbTUMOJAJIPHUX O3HAK, 10 OXOIIIOE YaCOBi, YaCTOTHI, 4aCO-4aCTOTHI, KOTEPEHTHI Ta MEPEXEBi MOKA3HUKY, a
TaKOX BU3HAYE€HO [TaDAMETPU Ta 3MiHHI, 10 BUKOPUCTOBYIOTHCS B €KCIIEPUMEHTAJIBHUX JOCIIIIKEHHSX. Y TPDETbOMY
PO3[ii HaBeleHO Pe3yIbTaTU eKCIIepUMEHTAIbHUX AOCIiIPKEHb, CIIPSIMOBAHUX Ha OL[iHIOBaHHS iH(POPMATUBHOCTI
Pi3HUX I'pyl O3HAaK i MiAXOiB 10 aHai3y 6iocurHanis. PeasizoBaHO METOAM OLiHIOBAHHS (DYHKLIOHAJIbHO] 3B'SI3HOCTI
Mix kaHanamu EET Ta MK pi3HMMU MOJA/ILHOCTSIMU Ha OCHOBI BEMBJIET-KOT€PEHTHOCTI Ta B3AEMHOTO BEMBIIET-
nepetrBopeHHs. [1o6yoBaHO MaTpUlli 3B'SI3HOCTI Ta NMOXiHI rpadoBi XapaKTepUCTUKHY, 110 BiloOpaskaloTh YaCOBO-
YaCTOTHI IaTEPHU B3a€MOIii Mi’K MO3KOBUMM Ta NIeprupepruIHUMU NpoliecaMu. [IpoBeieHO [TOPiBHSIBHUIN aHaIi3
BIUJIMBY JOBXVMHY 4aCOBMX BiKOH, TUIIiB O3HAK i CTpaTerill 37MTTs iHdopMallii Ha sIKicTb po3ni3HaBaHH. [IpoBeneHi
€KCIIEPMMEHTH Ha BiJKPUTHUX KJIIHIYHMX MHOXKMHAX JAHMX I10Ka3aJy IIepeBaru KOrepeHTHUX i MEPEKEBUX O3HaK
MIOPiBHAHO 3 TPAAULINHUMY €HEPTETUYHUMU [TIOKa3HUKAMU. Y YETBEPTOMY PO3JiJi ITPOaHai30BaHO
iHTEpIpPeTOBaHICTb i NPAKTUYHY NPUIATHICTb PO3POOJIEHUX MiTXOMIB Y KJIiHIYHO OPi€EHTOBAaHUX CLIEHAPisX.
I[TepeBipeHo nepeHocumicTts ¢ikcoBanoro EE'-03HaKOBOTO MPOCTOPY, ONITUMi30BaHOTO [1JIs1 BEJIUKOTrO
IeTIpeCUBHOTO po3sJany, Ha 3agayi PIVI Ta ix gudepeHuianiio, mo ninTpumye gudepeHiioBaHui CKpUHIHT MDX
po3saaMuy. 3allpoNOHOBAHO POPMAT BUKOPUCTAHHSI MOJIEJIEN Y IEPBMHHOMY CKPUHIHIY I MOHITOPUHTY 3
MOJAHHSIM Pe3yJIbTaTy K IMOBIPHOCTI Kjlacy ab0 IIKaJO0BaHOTO PU3UKOBOTO 6aiy NI NigTPUMKU KJIiHIYHUX pillleHb
0e3 TPaKTyBaHHS CUCTEMHU SIK aBTOHOMHOI AiarHOCTHKU. OOGIPYHTOBAHO JeTepMiHOBaHE iHAEKCYBaHHS 3B'SI3HOCTI SIK
CII0Ci0 penyKLii TeH30PHUX IPeCTaBIeHb BENBIET-KOT€PEHTHOCTI 0 KOMIIaKTHUX YaCTOTHO-PETiOHaIbHUX
iHAMKaTOpPiB, NPUIATHUX [JI51 MDKCYO'€KTHOTO Ta MXKBI3UTHOTO NOPiBHAHHSL. [IpakTUYHY 3HAYYMIiCTh MiATBEPIKEHO
peastisai€ero pOTOTUIIIB TporpaMHux Moayis ananidy EET ta EKT mig noganbmoi interpanii y KiIiHiYHi i
mocnigHULbKi iHbopMaliiliHi cucremu. Kio4yoBsi cioBa: adpekTuBHI o64yncyieHHs, disionoriyni curnanu, EKT, EET,
BEUBJIET aHali3, BEBJIET KOT€PEHTHICTh, Kacu(iKallisl, SrOpTKOBi HEIPOHHI MepeXi, MyJIbTUMOJIAJIbHE 3JIATTH,
6iomapkepu, MyJIbTUMOZANbHI (i3iosoriyHi AaHi, MalllMHHE HaBYaHHS, iHXXKeHePis 03HaK, MeauyHa iHpOopMaTHKa,

aHaJi3 MeIUYHUX AHUX, MiTTPUMKA OiarHOCTUYHUX PillleHb.

2. Oleksandr SUKHOLEISTER. Methods and models for determining a person's psychological state based on
information from physiological signals. - On the rights of the manuscript. Dissertation for the Doctor of Philosophy
degree in specialty 123 "Computer Engineering". - Lviv Polytechnic National University, Lviv, 2026. The dissertation
is devoted to the development of methods and models for determining a person’s psychological state based on the
analysis of physiological signal information, in particular electroencephalography and electrocardiography. The
primary focus is on the automated recognition of psychoemotional states and clinically significant disorders,
primarily major depressive disorder, using a multimodal approach and machine learning methods. The
introduction substantiates the relevance of the topic, formulates the aim and objectives of the research, defines
the scientific novelty and practical significance of the obtained results, and provides information on the author’s
validation activities and publications. The aim of the study is to improve the effectiveness of automated
determination of a person’s psychological state and mental disorders based on the analysis of physiological signals



through the development and refinement of preprocessing methods, time-frequency and coherence analysis
techniques, the formation of informative multimodal features, and the construction of generalizable machine
learning models. The first chapter presents an analysis of the current state of research in the field of automated
determination of psychoemotional and clinical conditions. Approaches in affective computing and clinical models
of mental disorders are reviewed, along with the specifics of using physiological signals as sources of objective
information about mental state and the requirements for decision quality in screening, supportive diagnostics, and
dynamic monitoring scenarios. The main classes of biosignal analysis methods are examined, including
time-frequency, coherence-based, and network approaches, as well as issues of inter-subject variability,
personalization, and model generalizability. The second chapter outlines the theoretical foundations and develops
methods for the analysis of physiological signals. A unified scheme for preprocessing, segmentation, quality
control, and synchronization of data from different modalities is described. Methods of discrete, continuous, and
synchrosqueezed wavelet transforms for constructing time-frequency representations of signals are considered. A
structured catalog of unimodal and multimodal features is formed, encompassing temporal, spectral,
time-frequency, coherence-based, and network metrics, and the parameters and variables used in the
experimental studies are specified. The third chapter presents the results of experimental studies aimed at
evaluating the informativeness of different feature groups and biosignal analysis approaches. Methods for
assessing functional connectivity between EEG channels and across different modalities based on wavelet
coherence and cross-wavelet transform are implemented. Connectivity matrices and derived graph-theoretic
characteristics are constructed to reflect time-frequency patterns of interaction between cerebral and peripheral
processes. A comparative analysis of the influence of time window length, feature types, and information fusion
strategies on recognition performance is conducted. Experiments on open clinical datasets demonstrate the
advantages of coherence-based and network features compared to traditional energy-based indicators. The fourth
chapter analyzes the interpretability and practical applicability of the proposed approaches in clinically oriented
scenarios. The transferability of a fixed EEG feature space optimized for major depressive disorder to attention-
deficit/hyperactivity disorder tasks and their differentiation is evaluated, supporting differential screening
between disorders. A format for model deployment in primary screening and monitoring is proposed, with results
presented as class probabilities or scaled risk scores to support clinical decision-making without interpreting the
system as an autonomous diagnostic tool. Deterministic connectivity indexing is substantiated as a method for
reducing tensor representations of wavelet coherence to compact frequency-regional indicators suitable for
inter-subject and inter-visit comparison. Practical significance is confirmed through the implementation of
prototype software modules for EEG and ECG analysis intended for further integration into clinical and research
information systems. Keywords: Affective computing, physiological signals, ECG, EEG, wavelet analysis, wavelet
coherence, classification, convolutional neural networks, multimodal fusion, biomarkers, multimodal physiological
data, machine learning, feature engineering, medical informatics, medical data analysis, diagnostic decision
support.
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