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Tema gucepranii:
1. Mogeri Ta MeTOAY aHali3y MyJIbTUMOJAJIbHMX YACOBUX PSLIB B iHTEJIEKTYaJIbHUX CUCTEMAX ITiZTPUMKHU
[IPUVHATTS pillleHb

2. Models and Methods for the Analysis of Multimodal Time Series in Intelligent Decision Support Systems

Pedepar/anoTamnis:

1. Inceprauis: 244 c., 33 puc., 51 Tabi., 5 nox,., 218 mxepesn. O6'€KT NOCiI)KEHHS — IPOLLECH aHaJIi3y
MYJIbTUMOJIAJIbHUX YaCOBUX PSMiB Y IOTOKOBUX iHTEJIEKTyaJIbHUX CUCTEMAX MiATPUMKY NPUIHATTA pieHs (CIIIIP).
Mera - nigBuieHHs €(PEKTUBHOCTI aHali3y HECTALliOHAPHUX MYJIbTUMOAANBHUX YACOBUX PSIIiB y MTOTOKOBUX
intenexryanbHux CIIIIP 3a yM0B merpaganii MozanbHOCTEH i KOHLENTyalbHOro Apeiidy. MeTonu: aHai3 yacoBUX
PALiB, CTaTUCTUYHE MOJEJIOBAHHS, MAllMHHE HaBYaHH$, KaJli6pyBaHHS MOBIPHICHUX OILiHOK, AETEKLis 3MiH y
[IOTOKax JaHUX; Bajlifallis B IEpPeNoCcaiToBHOMY (prequential) mpoTOKOJIi Ha KOHTPOJILOBAHUX MTOTOKAaX i HAbopax
nanux UCI Appliances Energy Prediction ta UCI Air Quality. [Iporpamne 3a6esnedenHss: Python 3.12, NumPy; koz
nporoTuiy onpunonHeHo Ha GitHub (ninensis MIT). Po3po6sieHo Moziesnb i MeToau Ta mpoToTun norokosoi CIITIP
3 ayAUTOBAaHUM «IAacTIOpTOM pileHHsa». Otpumano ROC-AUC Bussnenns gerpagatuii 0.86, smenmenHs ECE 3 0.18
10 0.08, Recall@FAR 0.34 mpotu 0.19 y Haiikpaoi 6a30B0i JiHii 3a 6101keTy 0.05; 32 CErMEHTHHUX IIPOITYCKiB APYroi
MOZAIbHOCTI IIPOTOTHUII 3MEHILIUB CEePeIHIO abCOJIIOTHY IOXUOKY Ha 35% (eHeprocnoxkusanHs) i Ha 93% (BTC /USD)



MOPiBHSHO 3 piBHOBAaroBUM 31ATTSIM. HaykoBa HOBM3Ha: HabyJia [1OJalbIIOro0 PO3BUTKY MOJIEJb OHJIANH-
OLIiHIOBaHHS HAZiMHOCTI MOZATIbHOCTEH, 110 IO€HYE IT'ATh Kay3aJIbHUX IIPOKCi-CUTHAJIB ferpagauii 3
KaJliOpyBaHHSIM; YAOCKOHAJIEHO METOJ, AMHAMIYHOr 0 3BaKYBaHHS MOJIAJIbHOCTEM I/l 4ac 37UTTS 3 IPaBUJIOM
6e3mneky, 110 3a BiICYTHOCTI Aerpajalii BiATBOPIOe paHHE 3JIUTTS; YAOCKOHATIEHO METO/, afanTalii Mmojaesi
IIPOTHO3YBAHHS 10 KOHLEITYaJbHOro Apeidy, o 3aycKae MiKpoaJgamnTaliiio 3a CTifiKoi 3MiHM BifHOCHO]
PeJIeBaHTHOCTI MOJAIbHOCTEH; HabyB [10JAJbIIOT0 PO3BUTKY METOL BUSBJIEHHSI aHOMAJIi i3 TOPOroMm Iif, 610/KeT
XUOHUX TPUBOT, 10 32 O3HaK Aerpajallii BAKOPUCTOBY€E HalHAiMHIlly MOJAIbHICTb. Pe3ysIbTaTy BIPOBAKEHO B
Hesti s. r. 0. (akt Big 09.06.2026), BUKOPUCTAaHO B HAYKOBO-JOCJIiIHIN PO6OTi Ta HaBYasIbHOMY Hpoueci HY
«OpechbKa noJitexHikay. ['any3b BUKOPUCTaHHS — IOTOKOBI iHTenekTyanbHi CIIIIP, cuctemMn MOHITOPUHTY

€HEepProCroXXUBaHHS, IKOCTi cepeoBuila i piHaHCOBUX MOTOKIB.

2. Dissertation: 244 pages, 33 figures, 51 tables, 5 appendices, 218 references. The object of the research is the
processes of multimodal time-series analysis in streaming intelligent decision support systems (DSSs). The aim is
to improve the effectiveness of the analysis of non-stationary multimodal time series in streaming intelligent DSSs
under modality degradation and concept drift. Methods: time-series analysis, statistical modeling, machine
learning, calibration of probabilistic estimates, and change detection in data streams; validation in the prequential
protocol on controlled streams and the UCI Appliances Energy Prediction and UCI Air Quality datasets. Software:
Python 3.12, NumPy; the prototype code is published on GitHub (MIT license). The model and methods and a
prototype streaming DSS with an auditable decision passport were developed. A degradation-detection ROC-AUC
of 0.86, an ECE reduction from 0.18 to 0.08, and a Recall@FAR of 0.34 versus 0.19 for the best baseline at a budget
of 0.05 were obtained; under segment-wise gaps in the second modality, the prototype reduced the mean absolute
error by 35% (energy consumption) and by 93% (BTC /USD) compared with equal-weight fusion. Scientific novelty:
the model of online modality-reliability estimation, which combines five causal proxy signals of degradation with
calibration, has been further developed; the method of dynamic modality weighting in fusion has been improved
with a safety rule that reproduces early fusion in the absence of degradation; the method of adapting the
forecasting model to concept drift has been improved so that micro-adaptation is triggered by a persistent change
in the relative relevance of modalities; the method of anomaly detection with a threshold tuned to a false-alarm
budget has been further developed so that it relies on the most reliable modality under signs of degradation. The
results have been implemented at Hesti s. . 0. (act of 09.06.2026) and used in research and teaching at Odesa
Polytechnic National University. Field of application: streaming intelligent DSSs and systems for monitoring energy

consumption, environmental quality, and financial flows.
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Ha AMHaMIKy LiH KpunroBaioT. Project, Program, Portfolio Management (P3M-2024) : maTepiann MixHap.
HayK.-IIpakT. KOHP. (M. Oneca, 6-7 rpynHsa 2024 p.). Ogeca, 2024. C. 339-342. DOIL:
https://doi.org /10.5281/zenodo.15165174.
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KpUInToakTusu. Project, Program, Portfolio Management (P3M-2025) : maTepianu X MixkHap. HayK.-TIPaKT.
KoH®. (M. Ogeca, 28-29 nucronaga 2025 p.). Ogeca, 2025. C. 196-198. DOI:
https://doi.org/10.5281 /zenodo.18428325.

¢ V3yH L. C,, ITeyepcbkuii B. KoMo3uTHUi iHzeKC CTaHy 6J10KYeH-MepeX [1JIs OLiHIOBaHHS iX ornepauiiHoi
crabinpHOCTi. Project, Program, Portfolio Management (P3M-2025) : matepianu X MixkHap. HayK.-IIPaKT. KOH.
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Opeca, 28-29 mucronaga 2025 p.). Opeca, 2025. C. 206-209. DOLI: https:/ /doi.org /10.5281 /zenodo.18428325.

¢ Uzun L. S. Modality Reliability as a Unified Control Interface for Streaming Multimodal Decision Support
Pipelines. Science and Information Technologies in the Modern World : marepianu MibkHap. HayK.-IIpaKT.
KoHO. (11 mororo 2026 p.). P. 183-185. DOLI: https://doi.org /10.70286 /isu-11.02.2026.014.

e Uzun L. S. Controlled Benchmarks for Streaming Decision Support in Multimodal Time Series. Scientific
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stororo 2026 p.). P. 159-161. DOI: https:/ /doi.org/10.70286 /isu-18.02.2026.012.
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e Uzun I. S, Lobachev M. V. Event-Triggered Budgeted Micro-Adaptation in Streaming Multimodal Forecasting.
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P. 249-250. DOI: https: / /doi.org/10.70286 /isu-25.02.2026.011.

e Uzun I. S,, Lobachev M. V. Decision Passport for Streaming Decision Support with Multimodal Time Series.
Scientific Progress: Theories, Applications and Global Impact : marepianu III MixkHap. HayK.-IIpaKT. KOH. (M.
Bpara, [Toptyramnis, 2-4 6epesns 2026 p.). P. 132-134. DOI: https:/ /doi.org /10.70286 /eo0ss-
02.03.2026.002.132-134.

e Uzun I. S,, Lobachev M. V. Latency Budgeting for Streaming Machine Learning Decision Support Systems.
Modern Challenges in Economic and Technological Innovation : marepianu MixkHap. HayK.-TIpaKT. KOHQ. (4
6epesns 2026 p.). P. 195-196. DOI: https: / /doi.org/10.70286 /isu-04.03.2026.009.

e Uzun I. S,, Lobachev M. V. Calibrated Reliability for Streaming Decision Support. New Horizons in Scientific
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dopma BracHOCTI: JlepxaBHa

Cdepa ynpaBiriHHS: MiHicTepCTBO OCBITH i HayKy YKpaiHu

Inentudikarop ROR:

PeuenseHTu

BaacHe IlpizBume Im's I10-6aThKOBI:
1. BonkoBa Haranig I1aBniBHa

2. Nataliia Volkova

KBasigikamnis: . r. u., mou., 05.13.23

InenTudikarop ORCID ID: 0000-0003-3175-2179

JoparkoBa iHdpopmamnist:

IloBHe HaliMeHYBaHHSI IOPHUAHUYHOI 0COOHM: HaujonanbHuii yHiBepcuteT "OfiechbKa notiTexHika"
Kopg 3a €IPIIOY: 43861328

Micue3HaxoaKeHHS: np. lleBuenka, Opeca, 65044, Ykpaina

dopma BracHOCTI: JlepxasHa

Cdepa ynpaBiriHHS: MiHicTepcTBO OCBIiTH i HAyKu YKpaiHu

InenTudikarop ROR:

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. TopmoBuyeHKO MuKoJia AHaTOJIIMOBUY

2. Mykola A. Hodovychenko

KBasigikamis: . . 1., 05.13.23

InenTudgikarop ORCID ID: 0000-0001-5422-3048

JoparkoBa iHdpopmamuist:

IloBHe HaﬁMeHyBaHHH lOpI/I,I;H'{HOi 0COo0M: HaujonanbHuii yHiBepcuret "OfiechKa MOJiTexXHiKa"
Kopg, 3a €IPIIOY: 43861328

Micue3Haxoa KeHHS: np. lllesyenka, Oneca, 65044, Ykpaina

dopma BracHOCTI: JlepxasHa

Cdepa yIIpaBJIiHHﬂ: MiHicTepcTBO OCBiTH 1 HayKU YKpaiHu

InenTudikarop ROR:



VIII. 3akr04Hi BimoMocTi

Biacue IIpizBume Im's I1o-6aTbKOBI Domin Onexcauap Onexciiosuy
rOJIOBH pagu

BaacHe Ilpi3Bume Im'st ITo-6aTbKOBI Domin Onexcanap Onexciitosny
rOJIOBYIOYOTO Ha 3acCifiaHHi

BigmoBimasibHU 32 MiATOTOBKY Y3yH Inns CBATOCTIaBOBUY

00JIIKOBHX JOKYMEHTIB

PeecTpartop IOpuenko TetsiHa AHaToiiBHA

KepiBHuk Bigginy YKpIHTEI, mpo €
BiZITIOBiZaJIbHUM 3a PEECTpalLilo HayKoBOi IOpuenko TeTsHa AHaToiiBHA

OisIJIbHOCTI




