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Pedepar/anoTamis:

1. KBanigikanifina HayKoBa Npalls Ha [IpaBax pykomnucy. Jluceprauis Ha 3000yTTsI HAyKOBOT'O CTYIIEHS JOKTOpa
¢inocoii B ramysi 3HaHb 12 - IHdopMaliiini TexHoorii, crienianbHicTs 123 — Komn'toTepHa iHxeHepis. -
JepkaBHuil yHiBepcureT iHpopmMaliiiHO-KOMYHiKalliiiHMX TexHooriil. — Kuis, 2026. V nucepTaniiiHiil po6oTi
BUpIllIEHO aKTyaJibHEe HayKOBO-IIPAaKTUYHE 3aBJaHHS PO3PO0JIEHHS MOJieslel i METO/IB Y OCKOHAJIEHHS
DSP-nnatgopmMu HISIXOM iHTerpartii MyJbTUMOaJIbHUX T€HEPaTUBHUX MOJI€JIell Ta MEXaHi3MiB aJallITUBHOTO
HaBYaHHS AJ14 MigBUIneHHs epeKTUBHOCTI GOpPMYyBaHHS IIEPCOHATI30BAaHOTO PEKIIAMHOTO KOHTEHTY B YMOBax
peasIbHOro yacy. Y 4acTHHi apxiTeKTyp LU POoBOi pekjaMy ITpoaHali3oBaHo eBoJioLio DSP-nnaTdopM Big cucrem
AQHaJIITUYHOTO ITPOTHO3YBAHHS 10 IHTEJIEKTYaJIbHYX PillleHb, 10 BUKOPUCTOBYIOTh METOAY MAlIMHHOTO HAaBYaHHS Ta
06pOOKU BEJIMKUX JAHUX. BCTAaHOBJIEHO, 10 KJIIOYOBUM OOMEXKEHHSIM CYy4aCHUX IJIAaT(GOPM € BifICYTHICTb €IMHOTO

KOTHITMBHOTO LIMKJIY «aHaJli3 — reHepallisl — OLiHIOBaHHA — afamTallig», o 3HWXKYE PiBeHb IEPCOHAI3allil Ta



€(pEeKTHBHICTb BUKOPUCTAHHS PEKJIAMHOTO OIOIPKETY. Y YaCTHHI FeHepaTUBHUX TEXHOJIOTIN JOCIiIKEHO
MOYKJIMBOCTI MyJIbTUMOIanbHUX Mogenelt (LLM, Diffusion, GAN) 1y cTBOpeHHS IepCOHali30BaHOrO KOHTEHTY.
BussneHno npob6snemy ix interpauii y DSP-cepenosullie yepes nifBulleHi 064UCI0BabHi BUTPATH, JIATEHTHICTD Ta
BiICYTHICTb (pOpMasi30BaHMX KPUTEPIiB KOTHITUBHOI Y3rOo[)K€HOCTi KOHTEHTY. Y YaCTHHi alallTUBHOTO TAPTeTUHTY
BCTaHOBJIEHO, 110 icHyIoui MeToau ontuMizanii (CTR-moperni, kimacuune RL) opieHTOBaHi epeBakHO Ha €KOHOMIvHi
[TIOKa3HMKY Ta HE BPAXOBYIOTb KOMIIJIEKCHY OLIIHKY CEMaHTHUYHOI, Bi3yaJIbHOI Ta MOBEJiHKOBOI SIKOCTi 3T€HEPOBAHOTO
KOHTEHTy. TaKkuM YMHOM, IIPOBEAEHUI aHaJIi3 MiATBEPAUB aKTya/IbHICTh TEMHU Ta JI03BOJIUB CPOPMYJIIOBATU
3aBIAaHHS LOCJIIPKEHHS, CIIPSIMOBAaHE HA PO3POOJIEHHS LIiliCHOTO KOMILJIEKCY MOJeJIEH, O MOE€IHYIOTh
reHEepaTUBHI, aJallTUBHI Ta OLIiHIOBAJIbHI ME€XaHi3MU Y MeXax eauHoi DSP-apxitekrypu. I yCyHEHHS BUSIBJIEHUX
HeJI0JiKiB pO3p00JIeHO KOMIIJIEKC METOIiB, 1110 CKJIAJAETHCS 3 TPhOX OCHOBHUX HAayKOBUX pe3yJibTaTiB. 1. Biepiie
PO3p06JIEHO METO, iHTerpauii MyJIbTUMOAANIbHUX F€HEPAaTUBHUX Moesell y DSP-ninatgopmy, SKkuil, Ha BiiMiHy Bif,
ICHYI0YMX TIiAXO/iB, 32 PAXYHOK y3rOJKEHHS TEKCTOBUX, Bi3yaJIbHUX Ta KOHTEKCTHUX MOJAILHOCTEN Y CIIJIbHOMY
JIaTEHTHOMY IIpOCTOPi Ha ocHOBI Mogenelt Tuny CLIP / Multimodal LLM, BUKOpUCTaHHS MexaHi3My [1epeTBOPEHHS
IIOBEJiHKOBUX O3HAaK KOPUCTYBaya y reHepaTUBHI NPOoMITH (prompt engineering Ha ocHoBi feature mapping),
onTuMmiszalii npouecy iHpepeHcy Yepes 3MEHLIEHHS. PO3MiPHOCTI JIATEHTHOTO IIPOCTOPY Ta KEPYBAaHHS KiJIbKICTIO
iTepaniii reHepauii Ta BIIPOBapKEHHS KeUIyBaHHs Ta NOTOKOBOi 06po6ku (Kafka, Redis) mis ckopoueHHS 3aTPUMOK Y
RTB-cepenoBuil, 40O3BOJINIIO 3a0€3M1€UNTH 11iliCHE KOTHITUBHO y3TOJKEHE IPEICTaBlI€HHs KOHTEHTY, i BULIUTU
PE€JIEBAHTHICTb 3r€HEPOBAHMX KPEATMBIB Ta CKOPOTUTH Yac reHepaltii. 2. Briepiie 3anporoHOBaHO MOZETb
aZlalTUBHOTO TapreTUHIY, gKa, Ha BiIMiHY Bifl icCHyIounx mogeren, 3a paxyHok BukopucTtanHs RLHF (Reinforcement
Learning with Human Feedback) nyis popmyBaHHS NOJITUKY [TOKa3iB 3 ypaxyBaHHSM SK I10BEIiHKOBUX, TaK i
KOTHITUBHMX OLiHOK, BB€/IEHHSI iHTETpajibHOI METPUKU €(PEKTUBHOCTI KOHTEHTY, IO 00'€JHyE€ CEMAHTUYHY
Y3rOIPKEHICTb, Bi3yasbHy SIKiCTb, NoBeAiHKOBI peakuii (CTR, CVR), popmanisanii PpyHKILil KOPUCHOCTI peKJIaMHOTO
[I0Ka3y sIK 6araToKpuTepiaabHOI oNTUMI3aLiiHOI 3324l Ta BUKOPHUCTAHHS MeXaHi3My AUHAMIuHOI reHeparii
IIPOMIITIB Ha OCHOBI IPOQIisi0 KOPUCTYBAYa, L0O3BOJINJIO 3iMICHIOBATH KOHTEKCTHO-3JIEXKHY aJaNTallilo peKjIamMHo]
cTparerii B peajJlbHOMy 4aci Ta 3a0e311e4nsIo 3HMKEHHS KiJIbKOCTi Hee(PEKTUBHUX N0Kas3iB. 3. YIOCKOHAIEHO
MaTeMaTU4Hy MoJiesib cucteMHoi epektuBHOCTI DSP-nimatdopmuy, sika, Ha BigMiHy Bif icHyl0UMX Mozenel, 3a
PaxyHOK (pOpMyBaHHS iHTerpajbHOro KpUTepiio epeKTUBHOCTI, 110 00'€JHY€ KOTHITUBHI IapamMeTpu (SIKiCTb
KOHTEHTY), noBeAiHkoBi napamerpu (CTR, CVR), exoHoMmiuHi napameTpu (CPM, ROAS), BBeiIeHHSI BaroBux
Koe(ilieHTiB 1J1s1 6alaHCYBaHHS BIUIMBY CKJIQLOBUX Y QYHKLII €peKTUBHOCTI, ypaXyBaHHS BapTOCTi iHpepeHcy Ta
06YHMCITIOBAJIbHOI CKJIAJTHOCTI TeHepallii IK oKpeMoro (akropa onTuMisariii Ta ¢popmarizalii CHHepreTU4HOTro
edekry iHTerpallii reHepaTUBHUX Ta aJalITUBHUX KOMIIOHEHTIB, J03BOJIMJIO 3/1iiICHIOBATH KOMIIJIEKCHY OL[iHKY
edextuBHOCTI DSP-11atopmu Ta ONTUMI3yBaTH ii pO6OTY 3 ypaxXyBaHHSIM SIK IKOCTi KOHTEHTY, TaK i BUTpAT
pecypciB, 10 326e31e4YnsIo 3pOCTaHHs iHTEerPaJbHOrO NOKa3HNUKA e(DEeKTUBHOCTI i OTPUMAaHHS CUHEPIeTUYHOIO
edekry iHTerpatlii Pes3ysbTaTi eKcliepuMeHTalbHUAX JOCHIIKeHb HiATBepanan ePeKTUBHICTb 3alIPOIIOHOBAHOTO
KOMIIJIEKCY MOJIEJIEN Y CEPENOBUIL peaslbHOrO ITpOorpaMaTUK-ayKiioHy. Po3pobieHi MeToau 3a6e3nedyioTh
IiABUILEHHS PiBHA NIepCOHAi3allii, SMEHIIEHHs] BUTPAT PEKJIAMHOTO OIOJIKETY Ta ONTHMIi3alilo yacy GOpMyBaHHS

KpeaTUBiB.

2. Abstract The dissertation for the degree of Doctor of Philosophy in the field of knowledge 12 “Information
Technologies”, specialty 123 “Computer Engineering” — State University of Information and Communication
Technologies, Ministry of Education and Science of Ukraine, Kyiv, 2026. The dissertation addresses an akryal
scientific and practical problem of developing models and methods for improving a DSP platform through the
integration of multimodal generative models and adaptive learning mechanisms to enhance the efficiency of
personalized advertising content generation in real time. In the domain of digital advertising architectures, the
evolution of DSP platforms from analytical forecasting systems to intelligent solutions based on machine learning
and big data processing is analyzed. It is established that a key limitation of modern platforms is the absence of a
unified cognitive cycle “analysis — generation - evaluation - adaptation”, which reduces personalization quality and
advertising budget efficiency. In the field of generative technologies, the capabilities of multimodal models (LLM,
diffusion models, GANSs) for personalized content creation are investigated. The problem of their integration into



DSP environments is identified, caused by high computational costs, latency, and the lack of formalized criteria for
cognitive consistency of content. In the domain of adaptive targeting, it is found that existing optimization
approaches (CTR-based models, classical reinforcement learning) are mainly focused on economic indicators and
do not account for a comprehensive evaluation of semantic, visual, and behavioral quality of generated content.
Thus, the conducted analysis confirms the relevance of the research topic and enables the formulation of a
research objective aimed at developing an integrated set of models that combine generative, adaptive, and
evaluation mechanisms within a unified DSP architecture. To overcome the identified limitations, a Komniekc of
methods has been developed, consisting of three main scientific results: 1. For the first time, a method for
integrating multimodal generative models into a DSP platform has been developed. Unlike existing approaches, it
ensures alignment of textual, visual, and contextual modalities within a shared latent space based on

CLIP /Multimodal LLM models; utilizes transformation of user behavioral features into generative prompts
(prompt engineering via feature mapping); optimizes inference through latent space dimensionality reduction and
control of generation iterations; and applies caching and streaming processing (Kafka, Redis) to reduce latency in
RTB environments. This enables cognitively consistent content representation, improves relevance of generated
creatives, and reduces generation time. 2. For the first time, a model of adaptive targeting is proposed, which,
unlike existing models, uses reinforcement learning with human feedback (RLHF) to form impression policies
considering both behavioral and cognitive evaluations; introduces an integral content effectiveness metric
combining semantic consistency, visual quality, and behavioral responses (CTR, CVR); formalizes the utility
function of an advertising impression as a multi-criteria optimization problem; and employs dynamic prompt
generation based on user profiles. This enables context-aware real-time adaptation of advertising strategies and
reduces ineffective impressions. 3. The mathematical model of system efficiency of a DSP platform has been
improved by introducing an integral efficiency criterion that combines cognitive (content quality), behavioral (CTR,
CVR), and economic (CPM, ROAS) parameters; incorporating weighting coefficients; accounting for inference cost
and computational complexity of generation; and formalizing the synergy effect of integrating generative and
adaptive components. This allows comprehensive efficiency evaluation and system optimization considering both
content quality and resource consumption, leading to improved overall performance. Practical significance of the
results lies in the development and validation of models, methods, and algorithms for intelligent DSP platforms for
digital content personalization. The proposed solutions ensure a 56% reduction in content generation time, a 32%
decrease in ineffective impressions, a 15.6% increase in content effectiveness, and a 19.4% increase in the overall
efficiency indicator with a 6.2% synergy effect. The results can be applied in programmatic advertising systems,
DCO, recommendation and analytical platforms, which is confirmed by the experimental implementation of the
DSP platform and demonstrates their practical applicability and competitiveness. Experimental results confirm the
effectiveness of the proposed of models in a real programmatic auction environment. The developed methods
improve personalization levels, reduce advertising budget costs, and optimize creative generation time.
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