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ABTOD HA AMCEPTRUHONANS TPYX: Mar.umk. [luana [{seTxoBa

Tema ra ancepraunonuns Tpya: . AJINOPUTMH 3A CIIMBAHE HA SJIPEHO-
MATHUTHO-PE3OHAHCHHW U30BPAKEHUS U [MO3HTPOHHO-EMHCHOHHA
TOMOTPA®HS HA [TPOCTATHO-CITELIHDUYEH MEMBPAHEH AHTHTEH"

Yaen ma Hayunoro wypn: lpod. a-p dopa 3aarapesa. u.m.. Karesipa OGpaina
AHArHOCTHKA, Memnunuckn Daxyarer, Meanumnucksy yauBepcutet Codua

I. Axryaamocr ua paspaGoreanng 8 AMCEPTANHOHAWS TPYA npobiem B uayuno u
HAYIHONPHAOKNO oTHOmeHRe, CTenen u nuBa Ha AKTYAIHOCTTA HA npod.aema

KOHKPETHNTE 3aa4M, pa3paboTenn B AncepTamusT.

3nokavecTsennTe 3a60n98aHHA (PaKeT) Ha APOCTATATA CA HeCT OGEKT Ha HayYHH MPOYUBaHHA
NOpaiH TroNAMOTO COUMATHO-HKOHOMHYECKO 3HAYEHHE. Ceoespemennata M npenwsna
AMATHOCTHKZ HA HOBOOTKPHTHTE C/IY9a8H B CHYETAHME € BBLIMOKHOCTIA 38 jeraitnuo
CTAIHPAHC € IPCPEKBHINT NIPH ONPEAC/THE HA TEPRIEBTHIHMA NOINOJ, HAMALNEA FHAYUTESIHO
HHBAIMAHIALNATA Ha MALKEHTHTE W YBEIHYABA KAYECTROTO HA KHBOT H NPEARHBACMOCTTA HM.
OcHoBuuAT Meron Ha o6pasHa JMAIHOCTHKA NMPH TO3H KOHTHHICHT NaUHeHTH &
MYJITHTIADAMETPHYHOTO MATHHTHOPe30HaHCHO (MP)uscneIBane. Koero uma NPEAUMCTRE NPE
OcTaHanute o0pasHM METOAW B NpeOCTaBNHETO Ha getaliiua HHOPMaUWA ¢ OoTAWYHAE
MEKOTHKAMHA pasaenHTenHa ciocoSHOCT H MHOTO A0Gpa NpocTPAHCTEEHA Pe30HOKS. B yact
OT CAYHAHTE Ka4eCTBOTO Ha 00PAINTE HE € ONTHMANHO NOpalin HATHYHE HA PAIHYHH BHIOBE
apTedaxTH, KOeTO BLINpEnsTCIBA HHTCpTpeTaLMaTa Ha OOpasWTe M TOHAKOra BOJH 70
GanmMBO MOROKMTENHH WAR tammuueo orpunaTenHn peayaraty. Mopdonoruynara
uidopmauus o1 MP m3cicasame ce gomnasa OT QyuxnHOHANHATA M MOJCKYNIRpHaTa
AHGOpMauns Ha  TToSHTPOHHO-eMHCHOHHA TOMOrpadiHs  Ha NPOCTATHO-CHELHIHYHAR
memOpasen anturen (IICMA-TIET) fIpH HaTPYIIBAHETO HA paaMomapkepa 68T aauit-TICMA &
TYMOPHHTE OrHHIA. CAMBAHETO HA W3OGPaKCHHATO OT ABATA METOZA MMa FHAYSHHC NPH
OKATHMIUPAHE HA JICIUM, TIAHMPAHE HA TAPreTHA GHONCHA W TCPancBTHYHHK TIPOLECYDH,
CTaaupane, yCTaHOBSBaHe HA peumaMB. B kamuwunata NPAKTHKE MIC/ICABAHHATA 4ECTO Ce
HIBBPUIBAT B DA3AMYHH fNevweDHH 3aBeJcHMS W B palinyes uuTepsal. ToBa cnigasa
HEOOXOAMMOCT OT paspaGoTeane Ha COBTYEPHH METOAN, KOHTO 38 NOZBOMST HANEEIHO
obeauHaBaHE HA HEIABMCHMO NPBACOHTH 2HATOMKYHY H (BYHKUHOHATHH 06pa3Hy JaHHY,

Haioxenneto no-rope o6ycaass aKTYQIHOCTTE HA JHCCPTALMOMHMA TPYA, ueata o
nocraschuTe 3azauM. [lpeanomxenust nomxoa obemmussa npeaeapurensa obpaborka,
AehOPMHPYEME PErHCTPAITHS H3TONIBaKH HEBPOHHH MPEKH M wavelel asnupano cansane Ha
H3OOPaKCHUA, © UET NONYYaBAHE HA EIMH EIHHCTREH no-HAQOPMATHBEH W BM3YANHO
HHTCpNpeTHpyeM caar AMP/TICMA-IIET ofpas. koero Aa NOATOMOIHE BH3varTHaTa



KOMIIOTBPHO MOANOMAaraHaTa AMArHOCTHKA, TapreTHpasata GHONCHA M IIaHWpaHeTo Ha
TepanuaTa. [ocTaBennTe 3a8a4H ChOTBETCTBAT Ha LeTS Ha AHCCPTAIIMOHHES TPYAL.

2. Crenes na nosuasane ChCTORHNETO Ha npobaema w TBopYecka HHTEepHpeTauns
HA ANTEPATYPHRA MaTepHa.L

HokTopanTKara e 3anoskara OTAHYHO che CECTORUMETO Ha NPpobieMa U MPOMAHATA B CTCHEHTa
Ha 3HAHWE NIPE3 NOCACAHUTE MOTHHH. JluTepatypuusT 0030p e Hanmcan Ha OTAHYeH HaVYeH
crun.  [lpencrasenn ca XapakTepHCTHRN H ocodeHoctd Ha SIMP, KT u TICMA-TIET.
Apredaxts:  MymrTMMozaTHATOTO MCAMUHHCKO cawBaHe Ha SIMP u [ICMA-TIET
HIOGDAKEHHA | EHATHIMPAHM ca NPOOIEMHTE IPH PErnCTpaiia i cHBane ma SIMP [ICMA-
[TET nanuu npu PaK Ha npoctarata. Mar. usx. nana {serxosa e npencrapung o6obiueHo B
Kpas Ha THTEpaTypHHA 0030p ChuleCTBYBalHTe mpodeMH, HeOOXOMHMOCTTA 0T 06OraTsBaNE
H3 3HAHWITA B T3 OOACT W HAYYHMA NOTEHIMAT Ha OBLAEMOTO NPOYYBAHE NO TeMaTa Ha

JMCEPTALHATA.

3. Cworsercrue ua HWIOPAHATA METOANKA HA MICAeIBANE H BOCTABEHATA uea M
Jajatin HA TNCEPTAUHOHHNS TPYJ © HOCTHIRATHTE NPHHEOCH,

HsGpanara or aokTopantkata Metoauxa HA H3CTISIBAHE © CHhBPEMCHEA i NO3BONABA NOCTHIAHE HA
NoCTanSHATA Hea | NONYYaBaHE A] aTekpaTeH 0TTOBOP Ha 3agavHTe Ha ANCEPTAUNOHHHY TpYA.
PaspaGorkute 8 AHMCCPTAUMOHHHUS TPYA WMAT Hayvew, HAYSHO-TIDHIOKEH M OPHAOKEH

Xapakrep.
4. Haywnw wnan HAYTHONPHAOANH NPHHOCH Ha AuCepTaANHONNESR TPYA

B aucepraunonuns tpys ca npescraseny TPH HaY4HH IPUHOCA, NET HAYWHOTIPHIOKHH M 1Ba
MpHIOKHE MpiHOCa. Te ca normyen pesyriar or H3BLPIWICHOTO H3CIACABAHE W AHANHI HA
fionyuennTe pesyatary, Hambano npresam nocosenure or ACKTOPAHTKATA IPHHOCH KaTo I'i
MPHEMAM 32 HEHHO THYHO ZI€/10 N0 PLKOBOACTEO Ha HBYYHHA PEKOBOHTE.

S. [lipeuenxa wa nyauxkaunnre no AHCCPTANHOHENS TPYA

Hnceprausonnust TpYa Ha mar. uHK. Jlnana [setkopa e anpoOupaH o7 ceaeM nySankaumm,
WIECT OT KOMTO Ca NYGAHKYBaHH B CHMCAHHS COOpHHTIA pedepupany HHIAEKCHPaHH B
CBETOBHH Oa3n nammu. Jlse ot paboTHTE ca camocTosTeTHM, eanata ¢ nybnuKysasa p
crucanue pedepupano u HHIACKCHPAHO 8 CBCTOBHM a3y aanuu. Hpuemam. ye nyGaukaumure
OTPRIABAT 3HATHIEAHA HACT OT HAYYHOTO HICTICABaHE H 334BEHHTE NPHHOCH.

Mssecten e eann unrar na nybaukauuue.

6. Mueuns, npenophen u Seaesicn,




NpaKTHYCCKa NPHAOKHMOCT, CHHTaM, 4e npeacTasenus AMCEPTAHOHEH TPYA € H3LAMIO JIHYHO
ACI0 Ha NOKTOPaHTA, MINBAHEH NOA PLKOBOACTBOTO Ha Hay4HHA pBKOBOAMTEN. Hamam
KPHTHYHM GENeKKH 110 CHILECTBOTO Ha paspaboTenns aucepTaunoneH TpyA

7. 3akmovennc

Texangeckus yuugepcurer — Codwn. [Nopaam Tosa fpeanaraM Ha NoYeTHOTO HAYYHO Kyp#
A3 TIDHCHIH HA MHK. MarkcThp Jlnana Lperkosa obpazosarennara u Hay4YHa
crenex Jloktop™ B npodecuonanio Hanpasnense 5.3 Komyuukauuonsa u KOMMIOTHpHA
TCXHHKA, HAYYHE CoeuHanHocT , TeOpeTHYNM OCHOBH Ha KOMYHUKAUHOHRATA TeXHHKa"™,

Java Yaen ma wypuro:. R —
(lpogp. a-p’Jlopa 3aarapesa, a.:m.5.)




WUETRNQ T CA 4L
A O ALZE
A
¥ .\\_//* o STATEMENT
~.L O(N(‘l\—--/ on a dissertation
for the award of the educational and scientific degree of “Doctor”

in the professional field §.3 Communication and Computer Engineering
inthe scientific specialty “Theoretical Foundations of Communication Engineering™

Author of the dissertation: Diana Tsvetkova, M.Eng,

Title of the dissertation: “ALGORITHMS FOR ALGORITHMS FOR MULTIMODAL
IMAGE FUSION OF MRI AND PSMA-PET IMAGE DATA OF THE PROSTATE "
Member of the Academic Jury: Prof. Dora Zlatareva, M.D., Ph.D., Department of
Diagnostic Imaging, Faculty of Medicine, Medical University of Sofia

1. Relevance of the problem addressed in the dissertation from both a scientific and
applied scientific perspective. The degree and levels of relevance of the problem
and the specific tasks addressed in the dissertation.

Malignant diseases (cancer) of the prostate are a frequent subject of scientific rescarch due to
their significant socioeconomic impact. Timely and accurate diagnosis of newly diagnosed
cases, combined with the ability to perform detailed staging, is a prerequisite for determining
the therapeutic approach; it significantly reduces disability in patients and improves their
quality of life and survival, The primary imaging modality for this patient population is
multiparametric magnetic resonance (MR) imaging, which offers advantages over other
imaging methods in providing detailed information with excellent soft-tissue resolution and
very good spatial resolution. In some cases, image quality is suboptimal due to the presence of
various types of artifacts, which hinders image interpretation and sometimes leads to false-
positive or false-negative results, The morphological information from MR is supplemented
by the functional and molecular information from prostate-specific membrane antigen (PSMA-
PET) imaging, which shows the accumulation of the radiotracer Gallium-68-PSMA in tumor
foci. Image fusion using these two methods is important for lesion localization. planning
targeted biopsics and therapeutic procedures. staging, and detecting recurrence. In clinical
practice, examinations are often performed at different medical facilities and at varving
intervals. This creates a need to develop software methods that enable the reliable integration
of independently acquired anatomical and functional imaging data.

The above discussion underscores the relevance of this dissertation, its objective, and the tasks
set forth. The proposed approach combines preprocessing. deformable registration using neural
networks, and wavelet-based image fusion to produce a single, more informative, and visually
interpretable fused MRI/ PSMA-PET image. which will aid in the visual interpretation of
multimodal data and lay the foundation for future applications in computer-aided diagnosis,
targeted biopsy, and treatment planning. The objectives set forth correspond to the aim of the
dissertation.




2. Level of understanding of the nature of the problem und creative interpretation
of the literary material.

The PhD student has an excellent understanding of the current state of the field and the
evolution of knowledge in recent years. The literature review is written in an excellent scientific
style. It presents the characteristics and features of MRI, CT, and SPECT-PET. Artifacts:
multimodal medical fusion of MRI and SPECT-PET images: the problems associated with the
registration and fusion of MRI and SPECT-PET data in prostate cancer are analyzed. M.Eng.
Diana Tsvetkova summarized at the end of the literature review the existing problems, the need
1 expand knowledge in this field, and the scientific potential of future research on the topic of
the dissertation.

3. Consistency between the chosen research methodology and the stated purpose and
objectives of the dissertation, on the one hand, and the contributions achieved. on
the other,

The research methodology chosen by the doctoral candidate is modem and enables the
achievement of the stated goal and the pravision of an adequate response 1o the research
questions of the dissertation.

The findings presented in the dissertation are of a scientific, applied-scientific. and applied
nature,

4. Scientific and/or applied scienfific contributions of the dissertation

This thesis presents three scientific contributions, five applied scientific contributions, and two
applied contributions, These are the logical outcome of the research conducted and the analysis
of the results obtained. | fully endorse the contributions cited by the doctoral candidate,
recognizing them as her own work, carried out under the guidance of her academic advisor.

5. Evaluation of the publications related to the dissertation

The dissertation of Diana Tsvetkova, M.Eng., is supported by seven publications, six of which
have been published in journals and collections that are peer-reviewed and indexed in
international databases. Two of the papers are original works; one of them was published in a
journal that is peer-reviewed and indexed in global databases. | accept that the publications
reflect a significant portion of the scientific research and the claimed contributions.

There is a well-known quote from the publications.

6. Opinions, recommendations, and comments,




I donot personally know the doctoral candidate, Diana Tsvetkova, M.Eng.. but based on the
submitted dissertation, abstract, and related publications. she demonstrates a solid
understanding of the subject matter, both from a theoretical perspective and in terms of
practical applicability, | consider the submitted dissertation to be entirely the doctoral
candidate’s own work, completed under the guidance of her academic advisor, | have no
critical comments regarding the substance of the dissertation.

7. Conclusion

Based on the foregoing, | give a positive evaluation of the submitted dissertation on the topic
“ALGORITHMS FOR ALGORITHMS FOR MULTIMODAL IMAGE FUSION OF MRI
AND PSMA-PET IMAGE DATA OF THE PROSTATE" authored by Diana Tsvetkova,
M.Eng. I consider that it has been developed in accordance with the Law on the Development
of Academic Staff in the Republic of Bulgaria, the Regulations for its Implementation, and the
relevant regulations of the Technical University of Sofia. Therefore, | propose that the honorary
academic jury award Diana Tsvetkova, M.Eng., the academic and scientific degree of
“Doctor™ in professional field 5.3, Communication and C. omputer Engineering. in the scientific
specialty “Theoretical Foundations of Communication Engincering.”

Date Member of the jury: ) ;
(Prof. Dora Zlatareva, M.D., Ph.D)



