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Knroueswie crosa. PACIIOSBHABAHUWE PEUU, 3BYK, IIPEOGPA3OBAHUE
3BYKA, WER, LIBRISPEECH, COMMON VOICE, FLEURS, HMM, GMM, CTC,
RNN-T, MEXAHU3M BHUMAHNS, TPAHC®OPMEP, HEMPOHHBIE CETH,
WHISPER.

Obvexmom ucciedosanus SBISETCS 3a7a4da pacro3HaBaHus 0€IOPYCCKON pedHn.

Ilpeomemom uccnedosanuss SBASIOTCS MOJICIM HEHPOHHBIX CeTed JIA
pacro3HaBaHUsI pe4H, OCHOBAaHHBIX HA MEXaHW3ME BHUMAaHUSI.

Lenvio pabomol SBISAETCS yIyUIICHHUS] Ka4eCTBa PAcIiO3HaBaHUS OCIIOPYCCKOM
peun.

B x00e pabomul ObLTH pacCCMOTPEHBI TOCTAHOBKA 3a/1a4M pacliO3HABAHUS PEUH,
METO/IMKA OIIEHKM KauyecTBa peIIeHUs JaHHOW 3ajaud, €€ NpuMeHeHHue. bbui
pousBe/ieH 0030p HAaOOpOB JAHHBIX IS pacliO3HAaBaHUsS pedyH, a Takxke Oosee
OJPOOHO paccMOTPeHbl MYyJbTUsA3bIYHBIC AaTtaceThl Common Voice u FLEURS,
coJiep Kallue MpUMEphl pacro3HaBaHus Oejopycckoil peuu. Crenan o030p
CpPaBHEHHUE PA3JIMYHBIX METOJIOB PEIICHHUS 3aJadd pACIO3HABAHUS pPEYM, Kak
HUCTOPUYECKUX, OCHOBAaHHBIX HAa MOJIENSAX CO CKPBITBIMH MapKOBCKUMH IEISIMU
(HMM), Tak u 60see coBpeMeHHbBIX, Takux kak Connectionist temporal classification
(CTC), Recurrent Neural Network Transducer (RNN-T) u mopaerneii, O0CHOBaHHBIX Ha
MeXaHU3Me BHHUMaHHMs. BbII paccCMOTpPEH OAMH M3 CaMbIX COBpeMeHHbIX end-to-end
AJITOPUTMOB ISl pacrio3HaBaHus MyJIbTHs3bIdHON peur WhISper, a Takxke 1moka3aHo
HEYJIOBJIETBOPUTEIILHOE KAa4eCTBO PACIO3HABaHUs OENOPYCCKOW peyd C MOMOIIBIO
sToro aiaroputrma. IIpousBens npeaBapuTelbHYI0 00pabOTKY ayauo U TEKCTa, MBI
o0yumn Heckosbko Moaeneir Whisper pasmepos Tiny u Small Ha natacere Common
Voice 16.1, 3HaYMTEIBHO YIIYUIIIMB KAYECTBO pAaClO3HABaHUs OCIOPYCCKOM peun. Ml
noPOOHO MCCIIEIOBAIM OCHOBHBIC OIMMOKM pPACIO3HABAHUS TOJYYEHHOW MOJIETH,
NPEJIOKUB U TIPOAHATM3UPOBAB PA3IUYHbIC TYTH PEIICHUS BBISBICHHBIX MPOOIIEM.
JlomOTHUTENBHO OBLITN MCCIIEIOBAHBI KAUECTBO PACTIO3HABAHUS 3HAKOB IIPETMHAHUS U
3a0bIBaHNE MOJICNIBIO PYCCKOTO SI3bIKA.

Ilonyuennas 6 pesynomame pabomvl MoOelb HMMEET XOpoIllee KauecTBO
pacrnio3HaBaHus 0€TOPYCCKOM peun, OMmmOasch B CPEIHEM JIUIITH B KAXKJIOM 7 CIIOBE, B
TO BpeMsl Kak Jydlnasi OpurdHaigbHas Mozenb Whisper ommbaercss B KaxaoM 2-3
CJIOBE.
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The object of research is the task of Belarussian speech recognition.

The subject of study is models of neural networks for speech recognition, based
on attention mechanism.

The aim of this work is to enhance quality of Belarussian speech recognition.

In the course of the work we considered the formulation of the speech
recognition problem, the methodology for estimating the quality of problem solution
and its application. A review of the speech recognition datasets was carried out, as well
as the multilingual Common Voice and FLEURS datasets containing examples of
Belarusian speech recognition were considered in more detail. We provided a review
and comparison of various methods for solving the speech recognition problem, both
historical, based on models with hidden Markov chains (HMM), and more modern,
such as Connectionist temporal classification (CTC), Recurrent Neural Network
Transducer (RNN-T) and models based on the attention mechanism. We also
considered Whisper — one of the most modern end-to-end algorithms for multilingual
speech recognition and showed the unsatisfactory quality of Belarusian speech
recognition using this algorithm. After preprocessing audio and text, we trained Tiny
and Small Whisper models on the Common Voice 16.1 dataset, significantly improving
the quality of Belarusian speech recognition. We have investigated in detail the main
recognition errors of the resulting models, suggesting and analyzing various ways to
solve the identified problems. Additionally, the quality of punctuation recognition and
the model's forgetting of the Russian language were investigated.

The resulting model has good quality of Belarusian speech recognition, making
mistakes on average only in every 7th words, while the best original Whisper model
makes mistakes in every 2nd-3rd word.



