-

el S

~F,—-—---—.

TS N

o’

Universitat
Marburg

Philipps-Universitat / Kinik f. Pneumologie / Forschungslabor / Herz-Lungenzentrum / 35043 Marburg Fachbereich Humanmedizin

Klinik fir Innere Medizin mit

30, Schwerpunkt Pneumologie

Thesis Committee

Department of Artificial Intelligence & Big Data
al-Farabi Kazakh National University

Almaty, Republic of Kazakhstan

Translationales Forschungslabor
Dr. habil. Nurlan Dauletbayev, Leiter

Tel.: +49 (0) 6421-586-3304
Fax: +49 (0) 6421-587-6012
E-Mail:
nurlan dauletbayev@uni-marburg de
Anschrift:  Herz-Lungenzentrum,
Buro -1/34320
UKGM, Baldingerstrale
35043 Marburg
Web: www.uni-marburg de

Marburg, den 27. April 2026

Betr.: Doctoral thesis “Machine diagnostic of medical imaging and its adaptation
to the needs of population screening on example of Chronic Obstructive
Pulmonary Disease”, Specialty “8D06114 — Artificial Intelligence in Medicine”

Dear colleagues,

I have collabotated with the PhD candidate Ms. Talshyn Sarsembayeva on the aforementioned thesis in my
capacity as an external scientific supervisor. The research addresses a highly relevant problem in population
health in Kazakhstan, given high prevalence of diagnosed cases of Chronic Obstructive Pulmonary Discase
(COPD) and an estimated substantial prevalence of undiagnosed cases. In addition, the thesis contributes to
the advancement of Deep Leaming, Artificial Intelligence, and computational Decision Support Systems for
population screening and early disease detection.

The overall objective of this doctoral thesis is to develop a computational pipeline for the identification of
imaging biomarkers specific to COPD in Computed Tomography (CT) images. To this end, the candidate
developed a novel deep leaming-based pipeline that combines the detection of quantitative imaging
biomarkers (in particular LAA%) with the extraction of deep features using a pretrained ResNet-152 model.
The proposed pipeline comprises CT preprocessing, lung segmentation, QCT-based auto-labeling, feature
extraction via ResNet-152, feature selection, and classification. It was validated on CT datasets from COPD
patients, including both emphysema and chronic bronchitis cases. Furthermore, the thesis introduces a fusion
method with improved diagnostic performance, enhancing the interpretability of the results. The findings of
this work have been presented at international conferences and published in peer-reviewed scientific journals,
thereby fulfilling the University’s criteria for thesis submission.”

Through my regular personal meetings with doctoral candidate, I have found PhD candidate Ms. Sarsembayeva
to be a highly reliable and hard-working individual, who pursues her research with persistence, careful
attention to detail, and a strong sense of responsibility. I am very confident that, subject to the incorporation
of the final feedback from the thesis committee and myself, Ms. Sarsembayeva’s thesis meets — and indeed
exceeds — the criteria for scientific novelty, significance, and practical relevance required for the award of the
Doctor of Philosophy (PhD) degree in specialty “8D061 14 — Artificial Intelligence in Medicine”. Furthermore,
I am certain that Ms. Sarsembayeva will pursue a successful academic carcer and make meaningful
contributions to the ficld of Artificial Intelligence in Medicine,
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Tema: Jlnccepraunonnas pa6ora Ha couckanue crenenu PhD

«MallMHHas JMarHOCTHKA MEIMIMHCKMX W300paXeHHH W €& ajantauus K 3amadam
NOMYJIAMMOHHOTO CKPMHMHIA HAa NPHUMEPE XPOHHUYECKOH OOCTPYKTHBHOH OOJ€3HM JETKHXY,
cnennanbHOCTh «8D06114 — MckyccTBEHHBIH MHTEIUIEKT B MEAULIMHEY

VBaxxaeMsle koeru!

B Ka4ecTBe BHEIIHETO HAyYHOTO PYKOBOAMTENS sl cOTpyAaHHdan ¢ PhD mokTopaHTOM r-o#
Tammem  CapcembaeBoif 1O  BbIIIEYKa3aHHOM AMCCEpTallMOHHON paborte. HccnemoBaHue
MOCBSIIICHO YPE3BBIYAiHO aKTyalbHOH MpobieMe 0OIEeCTBEHHOTO 3ApaBOOXPAHEHHS HaCEICHHS
B Kasaxcrade, y4yuTEIBast BBICOKYIO paClpOCTPAaHEHHOCTh IHArHOCTHPOBAHHBIX CITydaeB
XPOHMYECKOH OOCTpyKTHBHOM Oonesnu nerkux (XOBJI) u mpeamonaraeMyio 3HAYHTEIBHYIO
pacnpoCTPpaHEHHOCTh HEIMarHOCTHPOBAHHEIX cliyyaeB. KpoMe Toro, quccepranusi BHOCHT BKJIad
B pasBUTHE METONOB IIyOOKOro oO0ydeHHsl, UCKYCCTBEHHOTO MHTEJUIEKTa M BBIYMCIHMTENBHBIX
CHCTEM TMIOIIEPKKH TPHHSATHS DPELICHWH Ui CKpPHHHWHTA HACENCHHs M PAaHHEro BBISBICHUS
3abosieBaHUH.

OCHOBHOM NENBIO JaHHOH AMCCEPTALMOHHON paboTHI ABNSETCS pa3pabOTKa BBIYUCIHTEIHHOTO
KOHBeHepa IUIs BBISIBIICHHS OMOMapKepOB Ha MEAMIUHCKUX U300paKECHUSIX, CHEUH(UIHBIX OIS
XOBJI, na ocHOBe KoMnbroTepHOH ToMorpaduu (KT). It ZOCTHXKEHHUS 3TOH LETH COUCKaTeIeM
pa3paboTaH HOBBIM KOHBEiep Ha OCHOBE METOHOB IIyOOKOro 0Oy4eHHs, KOTOPBIH 00BEHHSET
O00Hapy>X€HHE KOJIMYECTBEHHBIX OHOMapkepoB u300paxeHnd (B wactHocTH LAA%) ¢
M3BJIEYEHHEM IIyOOKHX NpPU3HAKOB C HMCIONB30BaHHEM NpeABapUTENBbHO O0y4YeHHOH Mozxenu
ResNet-152. IlpemmoskeHHbI KOHBeWiep BKJIIOYAET 3Tambl NMpeaBapHTEnbHOH oOpabotku KT-
N300paskeHNi, CErMEHTAUU JIETKUX, aBTOMaTHYECKOH pa3METKH Ha OCHOBE KOJIIHYECTBEHHOMU
KT (QCT), wusBneyeHus npuszHakoB ¢ mnomoumbto ResNet-152, otOopa mnpusHakoB H
knaccudukamyuu. Mopens Obita BanmuaupoBaHa Ha Habopax KT-manueix maummentoB ¢ XOBJI,
BKIIOYas ciydan 5SMu3eMbl M XpoHuueckoro Oponxurta. Kpome Toro, B nuccepraunu
npeulokeH MeTron obweauHeHus (fusion), obecreurBaiOUIMK MOBBIMICHHE IHArHOCTHYECKOH
TOYHOCTH U YJIyHIICHHE MHTEPIPETHPYEMOCTH pe3yJibTaToB. Pe3ynibTaTsl uccnenoBanusi Osuin
NPE/ICTaBICHBl Ha MEXIYHApOAHBIX KOH(EpPEHIHAX W ONyOJIMKOBAHBl B PELEH3HPYEMBIX
Hay4HBIX ’KypHajaX, 4TO COOTBETCTBYET TpeOOBaHHAM YHHBEPCHTETA K 3allUTe AUCCEPTALIHH.

B xone perynsapubix nuuHbix Betped ¢ PhD mokropanTom st y6emuces, uto r-xa Capcembaena
— 4Ype3BBIYAHO HAHCKHBIA U TPY0JIIOOHUBBIH YeJIOBEK, KOTOPBIH BEIET CBOH HCCIICNOBAHHUS €



YNOPCTBOM, TIIATENHHEIM BHUMAHHMEM K JETalsM M BBICOKHM YYBCTBOM OTBETCTBEHHOCTH. SI
abCOJIIOTHO YBEpEeH, YTO MpPH YCJIOBHM ydeTa OKOHYATENbHBIX 3aMEYaHHMH IOMCCEPTALHOHHOTO
COBETa W MOMX COOCTBEHHBIX 3aMeuaHuit quccepTarus r-xu CapcembaeBoil COOTBETCTBYET — U
JlaXe MPEBOCXOIUT — KPUTEPHH Hay4yHON HOBM3HBI, 3HAUYHUMOCTH U MPaKTUYECKON 3HAYMMOCTH,
HEOOXOMMMBIE JUIS TPUCYXIEHWs YueHoW cremeHu poktopa ¢unocopun (PhD) mo
cnenpansHocTH «8D06114 — HMckyccTBeHHBIH HHTEIUIEKT B MeauLiMHE» . Kpome Toro, s yBEpEH,
yto r-xa CapcemOaeBa cienact yCHEUIHYIO HayuyHYlO Kapbepy W BHECET 3HAUMMBIH BKJad B
06J1aCTh HCKYCCTBEHHOIO HHTEIUIEKTa B MEHLIMHE.
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