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JunimomHuas paboTta coAepkuT: 66 crpanuiibl, 11 pucyHkos, 2 Tabauibl, 17 uc-

TOYHUKOB, 3 MPUIIOKEHUS.

Kirouesslie cnoBa: PACIIOSHABAHUE PEUYN, ASR, STT, SPEECH RECOG-
NITION, PACTIOSHABAHME YCTHOM PEUM, CPABHEHWE CUCTEM ITO
PACIIO3HABAHMIO PEUN, MTHCTPYMEHTHI JUTA LTYMOITOAABJIEHUA

OOBEKTOM UCCIeOBAHUS JUIIJIOMHOM pabOTHI SIBISETCS CUCTEMBI IO PacIo3Ha-

BAHUIO YCTHOU pEYM.

[enssmMu AUTIOMHOM paOOTHI OBLITM TTOUCK M CPABHEHHS CHCTEM JIJIsl paclio3HaBa-
HUSI peuH, YIYUIICHUs UX KaueCcTBa U peaiu3aius BeO-cepBepa, KOTOPhI 00ecreuuT

B3aMMOJEHUCTBUE C HHCTPYMEHTOM I10 PACIIO3HABAHUIO PEYMU.

JIns JOCTHOXKEHUS ITOCTABICHHOM 11e1M OB MCITOIB30BaH S3BIK IMPOTPaMMHUPOBa-
Husa Python. Tpu uncrpymenta Google Speech API, Kaldi, ESPnet cpaBHuBanuce o1-
HocutenbHo MeTpuk WER, SER u SF, a takske WER u SER 111 cTeMMUpPOBaHHBIX
cioB. C TMOMOIIBIO JIOMOJHUTEIRHON MpenoOpaboTku aynuosanucei (ymajieHue
myma) yaanachk yaydmuth nokaszarenqd WER u SER. Utorom pabotsl ctan RESTful
CepBep peal30BaHHbIN ¢ TTOMOIIBI0 OnbmoTekn Flask, a MHOTOMMOTOYHBIN PEKUM C

noMoIeto gevent.pywsgi. WSGIServer.
B nurnnmomHoi# paboTe ObUTH MOJIYYEHBI CISAYIONINE PE3YIbTATHI:

1. IIpu cpaBHEHHH pa3IMYHBIX UHCTPYMEHTOB JIJISl PACIIO3HABAHUS PEUU, UCIIOIb3YS

metpuku, ESPnet mokasain ce6s nyumie mo SER u WER, a Kaldi no SF.

2. CaenaB nOMOTHUTEIBHYIO MPeo0paboTKy ayanodaiaoB, ObUI0 B HEKOTOPOH CTe-

IICHN YJIYUYIICHO Ka4C€CTBO paCIIO3HABAHMUSI.

3. PeamuzoBan REST-cepBep Ha Python, koTopslif m03BOJIsSIET B3aUMOIEUCTBOBATH C

ESPnet na pacno3HaBaHus peyu.

JunioMHast paboTa sIBJIsIeTCS 3aBEPUICHHOM, MOCTABIICHHBIE 3a/1a4d PEIICHBI B

MOJIHOM MEpE, MTPUCYTCTBYET BO3MOKHOCTD JTAIBHEUIIIETO Pa3BUTHS UCCIIEOBAHUM.

JlumioMHast paboTa BBITIOJIHEHA aBTOPOM CaAMOCTOSTEIIBHO.



The thesis contains 66 pages, 11 figures, 2 tables, 17 sources, 3 appendices.
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The object of research of the thesis is systems for speech recognition.

The goals of the thesis were to search for and compare systems for speech recog-
nition, improve their quality, and implement a web server that will provide interaction

with the speech recognition tool.

To achieve this goal, the Python programming language was used. The three
Google Speech API tools, Kaldi, and ESPnet were compared against the WER, SER,
and SF metrics, as well as WER and SER for stemmed words. Using additional pre-
processing of audio recordings (noise removal) I was able to improve the WER and
SER indicators. The result was a RESTful server implemented using the Flask library,
and multithreaded mode using gevent.pywsgi. WSGIServer.

The following results were obtained in the thesis:

1. When comparing different speech recognition tools using metrics, ESPnet per-

formed better on SER and WER, and Kaldi on SF.

2. By making additional preprocessing of audio files, the recognition quality was im-

proved to some extent.

3. Implemented a REST server in python that allows you to interact with ESPnet for

speech recognition.

The thesis is completed, the tasks have been fully solved, and there is an oppor-

tunity for further development of research.

The thesis was completed by the author independently.



