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2. Models and methods of speech synthesis based on neural systems of ordinary differential equations

Pedepar:

1. Incepranifina po60Ta IPUCBIYEHA JOCTIIKEHHIO CYy4JaCHMUX METOZiB CUHTE3y MOBJICHHS] HA OCHOBI HOBITHIX
nigxoniB 1o No6YIOBU HellpoMepexkeBux Mojesneit. Hacamnepesn posrisaeTbCsi HOBUH KJ1ac HEPOMEPEsKEBUX
Mozesel - HeIPOHHI 3BUYaiiHi AudepeHianbHi piBHSHHS, 10 N03BOJIsSE MOZEJIIOBATH AUHAMIUHI IpoLecu y
BUTJISTi cucTeM AudepeHIiabHUX PiBHSIHD, IPaBi YaCTUHU SIKUX 33/1aHi HEMPOHHUMU MepeskaMmu. ['o10BHa
nepesara 1boro Kjaacy MojiesIell y KOHTEeKCTi 0O6paHOoi IpeJMETHOI 00J1aCTi oiIrae y TOMy, 10 BiH O3BOJISIE
3aCTOCOBYBATH BilOMUI1 iHCTPYMEHTAPIl AJ1s1 OCIIIPKEHHS SIKICHUX XapaKTePUCTUK OOYIOBaHMX Moaesel. Y xoni
poboTH Hax AucepTaLieto 6ys10 po3po6eHO HOBY MOJieJb Ha 6a3i HePOHHUX 3BMYAlHUX AudepeHLialbHUX
PiBHSIHB, 10 J03BOJIsIE AIPOKCMMYBATU JMHAMIYHI [TpoLjecy, 3aJjaHi OJHOBUMIPDHUMHU 4YaCOBUMHU PSIaMU, a TAKOX
azanTyBaTHCs 10 SKICHUX 3MiH LMX [IPOLeCiB AJ1s 30epeskeHHs SIKOCTi anpokcumaliii. Ha ocHoBi HOBoi Mogeri

1100yJOBaHO CUCTEMY JJIsl CHHTE3Yy MOBJIEHHS 3 IOTO BU3HAYHUX XapaKTePUCTUK. [IJ1s1 IbOro peasizoBaHO HOBU



IIPOrpaMHUI MPOAYKT, 1[0 OOYMCIIIOE OLiHKY (PYHIAMEHTAIBbHOI YaCTOTH, CIIEKTPAJIbHUX XapaKTEPUCTHK, Ta

Fy‘-IHOCTi [J151 TIOTOKOBOI'O CHUTI'HaJIa.

2. The dissertation is devoted to the study of modern methods of speech synthesis based on the latest approaches
to building neural network models. First of all, a new class of neural network models is considered - neural
ordinary differential equations, which allows modeling dynamic processes in the form of systems of differential
equations, the right-hand sides of which are defined as a neural network. The main advantage of this class of
models in the context of the chosen subject area is that it allows using the well-known tools to study the
qualitative characteristics of the constructed models. During the work on the dissertation, a new model was
developed based on neural ordinary differential equations, which allows approximating dynamic processes given
by one-dimensional time series, as well as adapting to qualitative changes in these processes to preserve the
quality of the approximation. Based on the new model, a system for speech synthesis from its distinctive
characteristics is built. For this purpose, a new software product has been implemented that calculates estimates
of the fundamental frequency, spectral characteristics, and loudness for a streaming signal.
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