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REVIEW OF THE FOREIGN SCIENTIFIC CONSULTANT

on the dissertation work of Abduali Balzhan Abdirasilkyzy on the topic:
“Development and research of a model and tools for an automated system for generating
meeting transcripts for the Kyrgyz—Kazakh language pair”
submitted for the degree of Doctor of Philosophy (PhD) in the educational program:
8D07109 — Automation and Internet of Things

The dissertation of Abduali Balzhan Abdirasilkyzy addresses a timely and scientifically
significant problem: the development of intelligent tools for automatic generation of
meeting transcripts for the Kyrgyz—Kazakh language pair. Despite the linguistic proximity of
these two Turkic languages, speech processing and automatic translation in this direction
remain insufficiently studied. The agglutinative nature of Turkic languages, their
morphological complexity, and the large variety of word forms complicate the building of
robust language models, making this research both necessary and relevant.

Balzhan demonstrated a systematic and comprehensive approach to the research,
conducting an in-depth analysis of modern Automatic Speech Recognition (ASR) models —
including Whisper, MMS, and Turkic ASR — as well as neural machine translation models
such as mT5, Gemma, and NLLB. Established evaluation metrics including BLEU, chrF, WER,
and TER were applied to objectively assess the quality of the developed systems.

The main scientific contributions achieved in the course of this work are as follows:

1. A large-scale parallel corpus consisting of 782 293 parallel sentences was developed for
the Kyrgyz—Kazakh language pair, representing a significant contribution to low-resource
NLP infrastructure for Turkic languages.

2. A Complete Set of Endings (CSE)-based Morphology-Aware Post-Processing method was
proposed for correcting Kyrgyz speech recognition outputs. This method directly
addresses the morphological complexity of agglutinative Turkic languages and improves
the accuracy of ASR results in real-world conditions.

3. A prototype of an integrated ASR - MT system for automatic Meeting Transcript
generation for the Kyrgyz—Kazakh language pair was developed. The system covers the
full pipeline: speech-to-text conversion, Morphology-Aware Post-Processing, neural
machine translation from Kyrgyz into Kazakh, and transcript generation.

4. Experimental evaluation of the developed models was conducted. The quality of ASR
models was assessed, the effectiveness of the Morphology-Aware Post-Processing
method was analyzed, and the results of Kyrgyz-to-Kazakh translation were presented
and compared with existing approaches.
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The practical significance of this work is considerable. The proposed system enables
automation of meeting transcript generation in government institutions, educational
organizations, and business environments. It contributes to the development of speech
technologies for the Kyrgyz and Kazakh languages, provides a universal solution applicable to
multilingual intelligent systems, and serves as a foundation for developing effective software
tools for other low-resource languages.

The dissertation is well-structured and logically organized. It consists of an introduction,
three chapters, a conclusion, and a list of references. The first chapter covers the theoretical
foundations of ASR and machine translation systems; the second presents the methodology
of the developed system, including its client—server architecture and data processing stages;
and the third chapter presents experimental results, comparisons with existing approaches,
practical application features, system limitations, and future development directions.

In conclusion, | confirm that the dissertation by Abduali Balzhan Abdirasilkyzy is a completed,
independent scientific study conducted at a high academic level. In main opinion, the work
fully satisfies the requirements for PhD dissertations in the field of 8D07109 — Automation
and Internet of Things with respect to scientific novelty, theoretical contribution,
methodological rigor, and practical significance. | strongly recommend the dissertation for
defence.
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“KBIprBI3-Ka3aK TULLIK HKyOb! yuIiH Ke3uecy CTer.iorpammanapmu Kacayra
apHanraH aBTOMaTTaH/bIpbUIFaH Kyiteris Moziesi MeH KypasiiapblH azipney
aHe 3epTrey’’ TaKbIPBIObIH A bl 8D07109 — ABTOMaTTaHABIPY KIHE

Internet of Things .
Ginim Gepy Garmapiamachl OoibIHILIA (unocodus TOKTOPEI (PhD) mopexeciH
ANy YIiH yCHIHBUIFaH AOayai Baymkan AGaupacHIKbI3bIHBIH

JQHMCCEPTALMSIIBIK )KYMBICHIHA
IETEJIAIK FBIJILIMA KOHCYJIbTAHTTBIH IIKIPI

A6ayamu Bamkan AGIHPACHIKBI3BIHBIH AUCCEPTALMSIBIK JKYMBICDHI KBIpFbI3—Ka3aK TULIIK
’y6bl YIIIH Ke3[ecy CTeHOrpaMMaliapblH aBTOMATThl TYpAe Kypy¥a apHairaH HHTEIUIEKTY aJIJIbI
KypaJiapasl 93ipiey MaceleciHe apHAIFaH ©3eKTi opi FRUIBIMH TYPFPRIIAH MaHBI3IIbI 3epTTEY
GoybIm TaGwUTAZbl. Byt eki Typki TiNiHIH NMHIBHCTHKANBIK JKaKBIHABIFBIHA KapamacTaHd, OCBI
GarBITTaFbl Coilleyi OHey XoHe aBTOMATTHI ayapMa Maceenepi i e WKETKIJIIKTI IeHreinne
seprrenMeres. Typki TUIEpiHiH armOTHHATHBTI TaGUFaTHl, MOP(OIOTHSIIBIK KYpPZENLUIri KoHe
ce3 GopManapsIHBIH KOITYPILTIri cCeHiMI Tinmik MoENbAEPAl KYpYAbl KHbIHIATaIbl, COHIBIKTaH
6yI1 3epTTeY Ka)XKETTi 9pi ©3eKTi 60JIBI TaOkLIabL.

BamkaH 3epTTey GaphICHIHA XKYHEN 9pi KeleH Al TOCLI KoJJaHa OTBIPHII, Ka3ipri 3aMaHFbl
aBTOMATTHI coitneyni Tany (ASR) monenbaepine — Whisper, MMS sxone Turkic ASR — cornan-
ak mT5, Gemma xoHe NLLB cekini HeHpOHIBIK MalIMHAIBIK ayJapMa MOJCIBACPIHE TEPEH
TaJIzay JKYPrisai. O3ipneHreH xxyitenepais canackH 06beKTHBTI 6aranay ymin BLEU, chrF, WER
skoHe TER cHsAKTHI KEHiHEH KOJIIaHBUIATHIH Oarajiay MeTpUKaiapsl NaiiaIlaHbUIIbL.

OCBI JXYMBIC @sICBIH/IA KOJI XKETKI31IreH Heri3ri FhUIHIMA HOTHIKENEP TOMEHAeriaei:

1. KeIprei3—Ka3ak Tigik xyOs! ymiH 782 293 nmapannieins CoWIEMHEH TYPAThIH ayKbIMJIbI
napauiesb Kopiyc o3ipienzi. Byl Typki TingepiHe apHanfaH TOMEH pecypCThl TaOHFH TULAEPAI
eHIey HHQPaKYphUILIMBIH TAMBITYFa eNeyJi yiaec 60bIn TabbuIans!.

2. Kelpre3 Tinmingeri ceiineyni TaHy HOTHXeNepiH Ty3eryre apuanrad Complete Set of
Endings (CSE) Herizinmeri Morphology-Aware Post-Processing anici yceHBULIBL Byt omic
arrIIOTUHATUBTI TYPKI TULAEPiHIH MOPQONOrHsNIBIK KYPAESNUIiH TiKeNeH ecKepil, HaKThl
xargaiiapaa ASR HoTHOKeNnepiHiH JoNAIriH apTTHIPaIbL.

3, K,blprsm—xasax TiNAIK 5KyOBI YIIIIH Ke3/lecy CTeHOrpaMMaliapbiH aBTOMATTEI TYPAE KYpyFa
apHaIFan Oipikripiired ASR — MT xyitecinin npororuni o3ipnenmi. Xyite TonbK eHIey
T§3(‘3erm KaMTHIpL: ceiineyni MoTiHre Typienaipy, Morphology-Aware Post-Processing, KbIprbI3
TUNHCH Ka3aK TUIIHE HEHPOH/BIK MAIMHAIBIK 2y JapMa XKoHE CTEHOrPaMMa IeHePaIHsAChL.
canacix. 6?1::1[;12?::,;61}! hﬁ(;ﬂ;::;gepfz alccn;a)pnmgnrrix .6afanz.1y‘ >gypri.3in1.1i.. ASR MOlIeJIb):IepiHEH
aK KbIPFbI3 TiJIiHeH, l(a3aII<) Tinig’z a e SOCRAN E RILICTHIN THIMIIIIY TeUIIAHJIE, SORLAE=

yAapMa HOTHXeJIepl YCBIHBUIBII, KOJAAHBICTAFbl TaCUIepMEH
CaNBICTHIPBUIABI.

JKYMBICTBIH  npaKTUKaNBIK MaHbBI3JBUIBIFEL  30p. YCBIHBUIFAH JKyHe MeMJIEKETTIK
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eIeKTY B! XKyifenep/c Kojanyra 00
q1i GarpapiamalibiK Kypasijiapabl

Kocanubl, KONTUIAI MHT
| rtingepre apHajiFaH THIM

woHe Oacka a TOMCH pecypeTh
a3ipneyre Heris Gonaz.
JIMCCEPTALMSIBIK JKYMBIC KYPBUIBIMIBIK ykarbIHAH
yitbIMIaCTBIPbIIFAH. XKyMbic KipicrieneH, yur OeJliMHEH,
oneOneTTep Ti3i}\4iHeH Typansl. Bipinwi 6esimae ASR xoHe M
TEOPHANIBIK Heri3aepi KapacThIpbUIFaH; exinmi GosiMae a3ipieHre

jmiHAe KINEHT—CCPBED ?pxmemypacm MeH JepeKTepai oHIey Ke3erIepi cHraTTaIFaHt; ymimni
LICTAFBl TOCiNJIEpMEH CalbICTRIPY, TpaKTUKAIBIK

GoriMe IKCIIEPHMEHTTIK HOTHXKesep, KoJAaH

KOJLIAHy ePeKIIeTiKTepi, XYiieHiH mexreysepi xoHe bonatuaK AaMy GarpITTaphbl YCHIHBLTFAH.
KopbIThiHAbLTal Kene, AGryam bamkan AGMpACHIIKBI3BIHBIH MCCEPTAHAIBIK SKYMBICHI
FBUIBIMH 3€pPTTEY eKeHiH

JKOFaphl aKAIEMHSUIBIK JCHIele opbIHaaiFa, askranFas opi aepoec
TEOPHAIBIK MaHBI3ABUIBIFD], aicHaMaJIbIK

pacTaiMBIH. JKyMBIC FBUIBIMH JKaHAIIBUIIBIFBI,
Heri3aiTir oHe NPaKTHKAIBIK KYHABUILIEBI TYpFHICHIHaH 8D07109 — ABTOMaTTaHIBIPY KoHE
#pumra PhD auccepTausiapeiia KOHBUIATBIH

Internet of Things GiniM 6epy GarmapnaMacsl 60
TaNaNITAPFa TOMBIK Colikec Keneai. JluccepTalHsIbIK JKYMBICTBI KOpFayFa YChIHyFd TONBIK HETI3

Gap aen ecenTeiMiH.
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