NpOrpaMMHOI0 IpoayKTa. [IpakTuyeckast 4acTh pa3pabOTKH — pabo4nii CTON — NPUIIOKEHUE, Pa3padOTaHHbBIH IS
mwiathopmer Windows.
Kniouesvie crosa: Python, neckron-npuioxenne, IporpaMMHbIi IpoaykT, MaTtpuia Difzenxayapa.

Abstract. The article is devoted to the development of a software product to facilitate planning your own affairs
in terms of importance and urgency. The paper describes the advantages and disadvantages of this software product.
The practical part of development is the desktop — an application developed for the Windows platform.

Key words: Python, desktop application, software product, Eisenhower Matrix.
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PO3POBKA CEPBICY PO3III3HAHHA MOBJIEHHSA BAMBUSA

1. O. Cmasuyvkuti, A. P. Heckopodesa

Anomayis. CrniBpoOIiTHHKaMu MDKKadeapaabHOi J1adopaTopii 3 MAIIMHHOTO HABYAHHS 1 IHTEJIEKTYabHOTO
aHami3y JaHux OyB po3po0IeHH TeCTOBUI BapiaHT cepBicy Bambusa. 3ramanuii cepBic 103BOHMTH KOPHCTYyBady 0e3
BTPaTH SKOCTI CHPUIHATTSA 00pOOJIsITH 3HaUHI 00csaTH ayaio Ta Bigeo iHpopmaii. Cepsic Bambusa npuzHauenunii aist
TpaHCKpHOYBaHHS MOBJICHHSI Y TEKCT Ta I'€Hepalii CTHCIOro nepekasy OTpUMaHOro Tekcty (summary). OmucaHi
0COOJINBOCTI apXiTEKTYPH MIKPOCEPBICIB 3aCTOCYHKY, TPOBEJICHE TIOPIBHAHHS 13 ICHYIOUHMH aHAJIOTaMH.

Kniouosi crosa: 06poOka npupoaHOi MOBH, pO3Mi3HABAHHS MOBJICHHS, MiKpOCEPBIC.

O6pobxka mpupoaHoi MoBu (NLP — Natural-language processing) € 0THUM 3 HaHCKIIaTHIIINX
1 pa3oM 3 TUM HaHTIEPCIICKTHBHINITNX HAMIPSIMIB CY4aCHOTO PO3BHUTKY 33/1a4 MAITUHHOTO HAaBYAHHS
Ta aHami3y JaHuX (MOMyJSIPHINIE KaXydd — 3aJad ITy4dHoro iHrtenekty, Al — Artificial
intelligence). 3rigHo 13 cyyacHMMH BU3HaueHHAMH [1], oOpoOKy HpHUPOAHOI MOBU MOXHA
BU3HAYUTH SK TPOTPaMHI Ta KOMITIOTEPHI JIOJATKH, CTBOPEHI [UISI 3aCTOCYBaHHS
00YHCITFOBAILHUX METO/IIB ISl aHAJTI3Y Ta CHHTE3Y IPUPOJIHBOT MOBU Ta MOBIICHHS. [ 010BHa MeTa
TaKHUX JOJATKIB IMOJISTaEe y pearizaiii 00poOKr MOBH, MOAI0HO TOMY, SIK I1€ POOUTH JIFOAUHA, IS
aHaJIi3y B IIMPOKOMY CMUCIII TEKCTiB, C(POPMOBAHUX 3a JOIIOMOTOK) KOMIT FOTEPHOI TEXHIKH.

Ha cywacHomy etami po3Butky TexHosoriii NLP, cepen ronoBHHX 3aBaaHb 0OpOOKH
MPUPOHBOT MOBU MOYKHA BUILTUTH:

e gudoobysannsa danux (data mining);

o cenepysanns npupoornoi mosu (NLG — natural-language generation);

o ingopmayiunuil nowyk (information retrieval);

o mawunnull nepexnao (machine translation);

o posniznasanus moeienns (speech recognition), abo K TEXHIYHUI TEPMiH MOGIEHHS-Y-
mexcm (STT — speech to text);

® CuHme3 MOGIECHHSL,

TOIIIO.
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Po3nizHaBaHHS MOBM — II€ MUDKIMCUUIUTIHAPHUN CHHTE3 1H(QOPMATHKH Ta KOMIT IOTEPHOI
JIHTBICTUKH; METOIO PO3Mi3HAHHS MOBHU € pO3p0OOKa METOIOJIOTIT Ta BIAMOBIAHMUX TEXHOJIOT1H, 110
JIO3BOJISIIOTh PO3Mi3HABAaTH Ta TPAHCIIOBATH MPUPOAHIO (PO3MOBHY) MOBY B TEKCT 3aco0amu
00YHCITIOBAIBHOT TEXHIKH.

[TpencraBiena poboTa MPUCBSIYCHA JIEMOHCTpAIlii pe3yabTaTiB POOOTH aBTOPIB 3 PO3POOKH
CepBicy ISl TPAaHCKPHOYBAHHS MOBJICHHSI y TEKCT Ta TeHEPY€e CTUCIIHH IepeKa3 OTPIMAHOTO TEKCTY,
abo summary. PoboTta BUKoHaHa B paMKax JOCIITHUIIBKOI TPOrpamMu Mi>kkadeapanbHoi adopatopii
3 MAaIIMHHOTO HABYaHHS 1 IHTEJIEKTyaJIbHOTO aHami3y JaHux (axkyapTeTy 1H(OpMAIliHUX 1
MPUKIIaTHAX TEXHOJIOTiH JJOHeIbKOTro HaIllOHATFHOTO YHIBepcuTeTy iMeni Bacumst Cryca.

3riIHO 13 aHAN30M CTATHCTHKHU [2], NHIIEe HAa BiJICOXOCTHHTY Youtube KOXHY XBUIUHY
Bukianaerbes 500 roaun Bigeo. 3po3yMiso, o0 B )KUBY ONpPAIIOBATH JIMIIE 1IEH, BUKIIaICHUH 32
OJIHY XBWJIMHY, BiJleoMaTepia, JIFoAuHI HeoOXiaHOo 21 100y HemepepBHO TUBUTUCH 3aBAHTAXKEHUN
BiJICOKOHTEHT. TOMYy KOpHCTyBauli 4acTO BHUKOPUCTOBYIOTH (DYHKIIiIO MPHUIIBHUIIIECHHS a0o B
PYYHY IPOMOTYIOTh BEJIHMKI (hparMeHTH Bifeo. TakuM YMHOM, KOPUCTYBadl OY€BUIHO )KEPTBYIOTh
SIKICTIO 33JIs1 CYTTEBOTO 301IBIIEHHS KUIBKOCTI OTpUMaHoi iHpopmarii. BoueBuap, Takuii criociod
00p0oOKH BijleoMaTepiaiiB € MPUHHITHO €(PEKTUBHUM aJeKO HE I OyAb-sIKOTO TUITY KOHTCHTY.
AKTyanpHOIO € 3a/1a4a po3poOKH OHJIalH CepBicy, 110, MO-TepIIe, TPAHCKPUOYBaB O MOBIICHHS
y Bifieodaiini y TEKCT, Ta mo-apyre (1 e 3Ha4HO CKIaAHIIIa onepariis), Mir 61 OyTH CIIPOMOKHUM
CKOHCTPYIOBAaTH 3 TPAHCKPUIII TEKCTy WOro CTUCIUHM mepeka3 (summary). 3 Ii€l0 METOIo
aBTOpamMu cTaTTi Oyia po3poOiieHa TecToBa Bepcis cepBicy Bambusa. Hwkue Ha pucyHky 1
MPEJICTaBICHUI TECTOBHIA iIHTEpEiic cepBicy.

O R O T ORI 1]
N BAMBUSA

Give me some audio!

m select Mode

Puc 1. Inmepgeiic cepsicy Bambusa

B mepcnexTtuBi Bambusa 103BonuTh KOpuCTyBauy Oe3 BTpaTH SKOCTI 0OpOOHTH 3HAYHO
Oinpmmii 00’eM 1HpopMarii. Yac oOpoOKHM 3aJIeKUTH BIJ JTOBXWHU 3aBaHTAKEHOTO (aiiny y
Bifieo/ayio popmari.

3Bakaroud Ha KOMIUIEKCHICTh BHUKOHYBAHOI 3a1adi 1 HEOOXITHOCTI TMOETHATH Opa3y
JEeKiTbKa TAMporpaM, a came pO3Mi3HAaBaHHS MOBJICHHS, KOPEKIIilo ciiB Ta opdorpadii, Ta
nepeKas TeKCTy, OyJI0 BUPIIIEHO 00paTH apXiTEKTypy MIKPOCEPBICIiB (PUCYHOK 2).

Gateway

Summaraizer Corrector Recognition Web Ul

Puc 2. Apximexmypa mikpocepsgicis

B 3aranpHOMY BHKIIa/Il, TO apXITEKTYPHUN CTUIIb MIKPOCEPBICIB — 1€ TM1/IXi/l, KOJIM 3aCTOCYHOK
KOHCTPYIOEThCS SIK HAOIlp HEBEIMKUX CEPBICIB, KOXKEH 3 SKHX TNPAIIOE€ Y BIACHOMY IIpoIieci i
CMUIKYEThCA 3 IHIIMMHU CEpBiCAMH, BUKOPHCTOBYIOUM MPOCTiI MexaHi3mH, sk mpasuwio HTTP. Ll
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cepBicd MMOOYZOBaHI HABKOJO BIIMNOBIIHUX Oi3HeC-MOTped 1 pO3ropTaloThCS HE3AISKHO 3
BUKOPHCTAaHHSIM TIOBHICTIO aBTOMAaTH30BAaHOTO cepefoBHIa. SIK cTaHmapT, iCHye aOCOIOTHHM
MiHIMYM IIEHTPAJIi30BaHOIO YHpaBiiHHSA LUMHU cepicamu. [Ipu mpomy, cami mo coOi 1i cepsicH
MOXKyTh OYTH HaIltMCaHi Ha Pi3HUX MOBaX 1 BUKOPUCTOBYBATHU Pi3HI TEXHOJIOTII 30epiranHas AaHux [3].

B wMmeroro 3a0e3neueHHs HE3aJIEKHOCTI BUKOPUCTOBYeThCsl TexHojorisi Docker s
BHUKJIIOYEHHSI KOH(IIKTIB OI0MIOTeK, a TaKOX 3aJii MOXJIMBOCTI 3MIHIOBAaTH MOJYJI HE
PHU3UKYIOUH 31aMaTH BECh IIPOECKT.

Po3pobiieni mikpocepBicu:

e Recognizer — MiKpocepBic, TOJIOBHUM 3aBJAaHHAM SIKOTO € TPaHCKpUOYBaHHS.
[TpuiimMaroun Ha BXiJl ay/Ii0 3aMKC YU ayAio Yy pealbHOMY 4acl BiH MEPETBOPIOE aydio y TEKCT Ta
nepenae y Corrector (OCKUTBKM MOJENb MOXE BHUIABATH JOCUTH “‘CUPHUIl” TEKCT, IO MOTpedye
Kopekuii). st poboTu cepBicy BUKOPUCTOBYETbCA Moienb Silero. Mozaens niarpumye 3 MOBH, a
caMme: aHIJIIChKY, HIMELBKY, ICTIAaHChKY.

e Corrector — KJIIFOUOBHIA Ta CaMH KPUTHYHHK cepBic. MeToro Horo poboTH € KOpeKIIis
opdorpadii Ta mynkryarii. Cam cepBic ckiamaeThes 13 2 momeneit: Punctuator mms mepeBipku
nynkryartii Ta SpellChecker ais mepeBipku opdorpadii. KpuTHdHICTE cepBicy MoJsATae y TomMy,
10 caMe BiJ SIKOCTI BUIIPABJICHOTO TEKCTY 3aJICKUTh SKICTh MOJANIBIIOTO MEPeKasy TEKCTY.

e Summarizer — 3amada cepBicy moysrae y Tomy, o0 chopmMyBaTH A KOPUCTyBada
TEKCT, IO CKJIATATUMETHCS 13 337JaH01 KITBKOCTI pedeHb. Y POOOTI cepBicy 3aiisiHa MOJIEIh Spacy.

e Web — cepgic sBisie coboro unctuii Ul — inTepdeiic ans B3aeMoil i3 KOpUCTyBayeM.
[arepdeiic nae 3Mory 3aBaHTXUTH (ailyl 4d TMOYATH 3AMHCYyBaTH ayJio Oe3MOocepeHbO Ha
CTOPIHII.

Jist Toro, mo6 cepBicH MOTJIM B3a€EMOJIATH OJUH 3 OJHUM, aBTOPH BUKOPHUCTAIH gateway,
1o mparifroe HacTymHuM yuHoM: POST-3anmutoMm BifcumaeTbes ayaio-aityl/ mocuiaHHs Ha BiJ€o
Ha gateway, Micjsl NOMAJaHHSA TOTOBHM Qailnm Bincuimaerbes 1o Recognizer (SKmo motpiOHO
3aBAaHTAXXUTH B1JICO — 3aBAHTAXKYETHCS 1 TEXK BIJIMPABISAETHCA). 3 gateway OTPHUMYEThCSI TEKCT Ta
BijcunaeTbess Ha Recognizer, 3 Hporo Corrector, a 3 HOro Ha Summarizer Uisi CTBOPEHHS
KOPOTKOT'O 3MICTY, MICJISl YOTO TOTOBU TEKCT HA/ICUIIAEThCS KOPUCTYBavy.

ITix yac po3poOKku cepBicy, aBTOPH CTUKHYJIHCA 13 HACTYITHUMHU IpoOIeMaMu.

VYV Recognizer BUHHKIM TpOOJIEMH 3 MEPEBIPKOO Ha TUI (pailiry, 10 HOTO 3aBaHTaXYyeE
KopucTtyBad. Bambusa niarpumye Ha ganuii MoMeHT 12 TumiB ayaio/Bineo Qaiiiis, a came: aac,
ac3, aiff, flac, m4a, mp3, mp4, ogg, opus, ts, wma, wav. Takox 3apa3 cepBic Mac OOMEKEHHS Ha
po3mip daiimy B 100M6. st po6oTH Mozeni po3mi3HaBaHHS HEOOXiAHO MaTH (hailin THIy wav.
Tomy ciouaTky He0OXi/IHA TIEpeBipKa Ha po3MUpPEHHs (ailry rmepes; Horo KOHBEPTAIIIE0 caMe Y
Recognizer. IlepeBipka Ha TN Qaiiny KopucTyBaua BiOyBaeThCsl y BEOUACTHHI, 1 SIKIIO opmar
HE MIATPUMYEThC, (ailn He BiampaBiseTbes y Recognizer.

V¥ Corrector HaitOLIBII cabKe Miclie — 1€ MOJIeNb, sIKa PO3CTABIA€ 3HAKK MyHKTYyari. [Ticms
00pOOKH TEKCTy, IO CKIAJAEThCS JIUIIE 3 JITEP Yy HWKHBOMY PETICTPi, MOJIEIb BHIAE TEKCT 31
3HAaKaMH MYHKTYyallii, aje po3CTaBJIsIO0 iX BIAHOCHO pifko. TOOTO TEKCT CKIAIAETHCS C JOCHUTH
BEJIMKHUX 32 00csTOM pedeHb. Lle He 3aBaxkae poboTi Mozeri, sika Burpasisie mommika. SpellChecker
nepeBipsie KOXKHE CIIOBO OKPEMO, HE3aIeKHO BiJl KOHTEKCTY. TEKCT 3 BEJMKHUX pedeHb, L0 iX B
MOIAJTBIIIOMY OTpUMaE Summarizer, 3aBaJiTh MOJIEII 3pOOHTH SKICHH TIepeKa3 TEKCTY.

Mopnens y Summarizer mrykae HalOUTbII 3MICTOBHE Ta MOMYJISPHE PEYCHHS Y TEKCTi, a
TOYHIIIE HEOOXIHY KIIBKICTh pedeHb. Lleil 3MiHHMN mapameTp OyB BCTAaHOBJICHHWH Ha piBHI 3.
[Ticns o6poOku Tekcry y Corrector mogentoro Punctuator otpumaemo 3—4 pedenns. B takomy
BHITAJIKY TICIISI 0OOpOOKHU TEKCTY MOCIIO0 Spacy Oyne orpumano 75 % a6o 100 % mogarkoBoro
TekcTy. ToOTo Hapa3i Bambusa morano mpaiioe ajs nepeka3y Majoro 3a 00CSrom TeKCTy.

Po3pobnennii cepBic OyB TOPIBHSAHUM 3 ICHYIOUMMH AaHAIOTAMH, HAMPUKIIAJ, 3 CEPBICOM
Tpanckpunii Otter.ai. BiH icHye Bxke 5 pokiB Ta Ma€ JOBOJII MOTY>KHHM (DYHKIIOHA: pO3Mi3HABAHHS
crikepiB (Tparkoe, Ha JyMKY aBTOPiB, JOCUTh CYMHIBHO), CTBOPEHHSI XMapH HAUTIOMYJISIPHIIIIAX CIIIB,
penaryBaHHs Ta CHUIbHUM JOCTYI 10 TPAaHCKPUIILIL, iHTerpatis 3 Zoom Ta Google Meet Recordings,
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posumpenss i1 Google Chrome, MOXIIHMBICTE pOOUTH HOTATKH TiJl yac 3i0panHs y Zoom. CepBic €
KOMEpILIHHNM, Ma€ JeKUTbKa Tapu]iB 3 MOMICSYHOIO OIUIATOI0, ajié KOPHCTYyBad BCE OJIHO Ma€
00MEKEHHS 110 XBWIMHH IS TPaHCKpuUMLii. € cepBicH, 1110 BUMAraroTh IUIATy MOTOANHHO.

B sixocTi mpukitay 3a qornoMororo ceppicy Bambusa OyB orpaiiboBaHMiA BiIEOPOIIUK 3 MEPEXKI:
«How much sleep do you really need? | Sleeping with Science, a TED series» [4]. Huxue HaBeneHe
OTPUMAHUI CTUCIIA aHOTAITisI TPEICTABIICHOI B POJIMKY TEKCTOBOI iH(OpMaIlii (pUCyHOK 3).
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Give me some audio!
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The second possible explanation is poor sleep qualit

Puc. 3. Pezynomamy pobomu cepgicy Bambusa

Bnacue cama anoraris: «The second possible explanation is poor sleep quality, because we
know that sleep quality, independent of sleep quantity is also associated with mortality risk and
the lower that your quality of sleep is the higher your risk of death. In fact, the cent er for disease
control in the united states or the cdc they stipulate a minimum of seven hours of sleep elite for
the veritable, in other words, the short your sleep, the short to your life, but it turns out that it is
not quite a linear relationship, as you would expect its not as though, the more and more that you
sleep the lower and lower your mortality risers. It may be poor quality of sleep massquering as
long sleep that is associated with a higher risk of death, rather than the long sleep itself». Pe3ynbrat
nepeKasy OCHOBHOT TEKCTOBOT iH(OpMaIlii y pOJIMKY MOYKHA BBXKATH 3a10BLIHHUM.

B monmanemomy no ¢dyskmionanmy cepicy Bambusa mmaHyeTbesl gomaTd po3mi3HaBaHHS
MOBJICHHS Yy peaJbHOMY 4Yaci, TallM-KOAM y TPAHCKPHUIIIii, KEpyBaHHS PO3MIpOM Iepekasy,
penaryBaHHS TEKCTy TPAHCKPHIIII Ta TepeKasy, IHTerpamis 3 I1HIIUMH [OMYJISIPHAMHA
BiJleocepBicaMu, TakuMH sik Zoom, Microsoft Teams Toro.

Annomayus. CoTpyJHIKaMH MeXKadeIpanbHOH J1abopaTopiy MalIMHHOTO 00y4eHHsI U MHTEIUICKTYaJIbHOTO
aHaJ M3a IaHHBIX OBUI pa3pabOTaH TECTOBBIM BapHaHT cepBHca Bambusa. YkazaHHBIM cepBUC IO3BOJNISET
MOJIb30BATEN0 00padaThIBaTh OONBIINE OOBEMBI AyJJMO M BUAEO MH(pOpManuu 0e3 MOTepH KauecTBa BOCIPUSTHS.
CepBuc Bambusa mnpenHasHaueH Al TPAaHCKPHUOMPOBAHMS pPEYM B TEKCT M TEHEPALUM KPaTKOTO IepecKasa
MOoJydeHHOro Tekcra. OmnmcaHel OCOOCHHOCTH —apXHUTEKTyphl MHKPOCEPBHCOB IPUIIOKCHHUS, IPHUBEICHBI
XapaKTEPUCTHUKU CXOXKHUX KOMMEPUYECKUX CEPBUCOB.

Knioueguie cnosa: 06paboTKa eCTECTBEHHOTO SI3bIKa, PACIIO3HAHUE PEUH, MUKPOCEPBHC.

Abstract. A test version of the Bambusa service was developed by the staff of the interdepartmental laboratory
for machine learning and data mining. This service allows the user to process large volumes of audio and video
information without losing the quality of perception. The Bambusa service is designed to transcribe speech into text
and generate a short retelling of the received text. The features of the microservices architecture of the application are
described, the characteristics of similar commercial services are given.

Keywords: natural-language processing, speech recognition, microservice.
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