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Review by Foreign Scientific Advisor Professor Taizo Miyachi on the Doctoral Dissertation
Thesis of Yeleussinov Arman

| have had the privilege of supervising his dissertation, “Development of an information model

and recognition and machine learning algorithms for handwritten texts in the Kazakh language,”
and have been consistently impressed by his intellectual rigor and technical skill.
Mr. Arman’s research addresses the complex and significant challenge of handwritten Kazakh
text recognition, a problem compounded by the language's unique script and the limited availability
of digital training data. His work represents a substantial contribution to the fields of computer
vision and applied machine learning.

The dissertation is a model of clarity and robust research. It begins with a comprehensive
analysis of existing methods for generating and annotating handwritten text datasets, demonstrating
a deep understanding of the foundational requirements for training sophisticated neural networks.
The core of his research presents novel algorithms for text segmentation and develops advanced
recognition models using state-of-the-art Convolutional Neural Network (CNN) and Transformer
architectures. His innovative use of Generative Adversarial Networks (GAN) to augment the
dataset was a particularly insightful strategy that overcame critical data scarcity issues.

Crucially, Mr. Arman’s work extends beyond theoretical exploration. He successfully engineered
a complete, scalable recognition system deployed on the NVIDIA Triton platform, proving the
real-world viability and practical applicability of his research for large-scale document processing.

Throughout his doctoral studies, Mr. Arman has demonstrated the qualities of a first-rate
researcher: independence, deep technical competence, and a keen, engineering-oriented mindset.
His dissertation is a cohesive and sophisticated piece of scholarship that offers a tangible
solution to a difficult problem. The results are of immediate practical importance and will be
invaluable to institutions seeking to digitize handwritten Kazakh documents.

Based on the exceptional quality of this work and the expertise Mr. Arman has clearly
demonstrated, | wholeheartedly and without hesitation recommend that he be awarded the PhD
degree in the specialty "6D075100 - Informatics, computing and management".
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Toxaii yauBepcuTeri

lereanik FeLIbIME KeHecmi, mpodeccop Tanzo Mustaugin
EjeycnnoB ApMaHHBIH JOKTOPJBIK AMCCEPTANUICHIHA MiKipi

Men EneycunoB Apmannsiy «Kaszak Tiniaae Komwka3zda MoTiHAep/i TaHy YIIiH MalluHAaIbIK
OKBITY aJITOPUTMJICP] MEH aKraparThlK MOJEIIH Kypy» aTThl AMCCEPTAIMACHIHA JKETEKIILIK
eTy Moprebecine e 6OIIBIM.

ApMaH MBIP3aHbIH 3epTTeY JKYMBICHI Ka3ak TUTiHger Kommkaszba MoTiHiH TaHy, TUIIIH Oiperei
XKasyblHa KoHE IMQPIBIK OKBITY AEPeKTepiHIH MmekTeydi OomysiHa GaiiaHBICTBI Kypiel
MacelieH] KapacThipa/ibl. OHBIH KYMBICH KOIIaHOAIbI KOMITEIOTEPIIIK KOPY JKOHE MaLIMHAIBIK
OKBITY cajiajiapblHa ejieyJii yIec Kocaspbl.

Juccepranus aWKBIHIABIK IEeH CeHiMai 3eprrey yharici Oombmm Tabeumagpl. On Kypaeni
HEeHWpPOH/IBIK JKETiIep/Ii OKBITYFa KOMBUIATBIH HETi3ri Tananrtapibl TEPEH TYCIHYII Kepcere
OTBIPBII, KO/DKazba MOTIHIIK JepeKTep JKHMBIHBIH JKkacay »JKOHE aHHOTALMsIayIbIH
KOJTAHBICTAFbl JICTEPIH JKaH-KAKThI Tajiaynad Oacramanbl. OHBIH 3epTTEYiHIH HeTi3i
MOTIH/II CErMEHTTeyre apHalfaH JkaHa aJrOPUTMICPAl YCHIHAJBI JKOHE 3aMaHayH
KOHBOMFOTIMOH BT HeHpoHABIK kel (CNN) jxone transformer apxurekTypanapbid maiaanana
OTHIPBII, TAHy YIriepid asipieini. OHBIH JAepeKTep XHHAFBIH YJIFAWTY YIIiH reHEepaTHBTI
KapcbuiacThlK okeiepin (GAN) KoiuaHybl JEpeKTEpHi JKacaHAbl WIFAMTyFa MYMKIHAIK
bepemi.

ConbMeH Karap, )XYMBICTEIH ITpaKkTHKAIBIK 6emiri e skakcesl opeiaganrad. On NVIDIA Triton
maaTGopMachkiHIa OpPHATACTHIPBUIFAH TOJNBIK, MacmTabTalaTelH TaHy JKyHeciH coTTi

KYPacThIPHII, OHBIH 3€pTTEYIePiHIH ayKbIMIBI KyKaTTapasl OHJAeY YIIiH HaKThI IPaKTHKAIBIK
KOJTI[&HBTJTY BIH ¥CBIH}IEI.

ApmaH MBIp3a JIOKTOpPaHTypada OKy OapbIChIHIA 3epTTEYIIire TOH KACHETTepi KepCeTTi:
TOYENCI3AIK, TEPEH TeXHHUKATBIK JKOHE HHIKCHePIIiK-0araapibl oi-opici. OHBIH AUCCEPTALIUSCHI
KYpJeal MOCENIeHIH HAKThl IIeIliMiH YChIHATBHIH OipTyTac jKoHe KypJeli FhUIBIMU JKYMBIC
Oonbm TabbuTansl. HoTrkeep Tikemneil mpak THKAIBIK MAHBI3IBT JKOHE Ka3ak TUTIHIE KoKa30a
KyKaTTapbliH LU pIIaHAbIpyFa YMTEUIATEIH MeKeMeep YIiH Oara JxeTnec KyHAbl O0Iampl.

OcBI JKYMEICTHIH epeKIle carachklHa MoHe ApMaH MBIP3aHBIH aHBIK KOPCETKEH HATHKesIepiHe
cyiiene oTeIpsIn, MeH orad «6D075100 — MUadopmarnka, ecenrey TeXHHUKACHI ykoHe Oackapy

MaManibiFel OoMbiHia PhD nepexecin Oepyni I1IbIH JKYPEKTEH jkoHe eul oiianbacran
YChIHAMBIH.
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