Hoview of disertation:
MICROWAVE IMAGING POR SELECTED MEDICAL DIAGNOSTIC AND MONITOR-
ING APLICATIONS, Ing. Jan Tesatik,

I rvead the dissertation authored by Ing. Jan Tosaffk with preat intevest. The nvestigated tople has a
growing trendd i terms of published resulls during past yesrs. Based on Google Scholar, there was 17 400
and 31 H00 published papers containing words: "Microwave maging medical applicstion” in 2014 and 2024
respectively. B seems that the microwave devives in medical application aitracts atlention of commercial
partners too {e.g BrainBeanner EMTensor @), Strokefinder MDI00). All together, I consider the topic
investigated in the dissertation to be up to dale and prspective, '

The disserfation thesis alms at three main goals: 1) design and experimental validation of & suitable
antenna element for MWT systerns, 2) df*\fék)pm{*ﬂt and in-laboratory validation of nudtichenoel 313 MWI
systemn for brain siroke detdetlon, and 3) feasibility study towards microwave Lhermometry mnpioymg
a differential mictowave tomography approach. There is no doubt that the dissertation reached the planned
gonls, However, Hs difficuit to follow the goals snd thelr specific dontribition due 16 the topic {iwserxity
fu the work. The goals cover more topics ag itg written o the abstvact: " detection of brain whroke
aned 40 the foasibility of wilerowave thermoemetsy for hyperthermia based on the diffeventinl microwave
imiuging approach” dnd 45 1698 mentioned even in the title " selectied medicsl disgnosds. Thus, also the

-eontribution of the dissertation is distributed across more topics and rather difficolt to evaluate. Towever, ©
1 see thé main contribution of the work in development a new’ antenna cloment with systematically

suppréssed backward radistion. The work also pushed forwsad brosder Jkenowledge about the systems

{owards the medicsl a;mhmimm Any system to be applied requires significant amonnt of know-how to

be obtalned by vesesvih, design, experiments. The is the strong peint of the di&&ﬁﬁ&mﬁﬂ

The work was ;mhiashed i several impacted | @umai papers and pr%entﬁé o1 mzzm international

conferences, Thus, 1 eotisider the resilts formally correct. However, the wnly first authored- paper named
“Dieloctvic sensitivity of different antennas types for microwave-based head imaging: Numetical ayi‘;ud:; and
experimental verification” covers the investigated topie rather weakly while the rest of the. jmzmal papes
ave just co-authored by Jan Tesafik, This is the reason why I rather se the true impact of dissertation in -
crestion and gathering know-how, which brings necessary information for appropriste apphcstion of the
technclogy, which increase the value of the laboratory, and which can be followed by Tosafik successors. For

this purpose the mnost possible frasparency is weleome. For example, if s welvome and its recomroeided
by the reviewer to push the implemented algorithons and related vesults on github,

The methods nsed were sufficiently rigorous, and the resalls are prmmw«r% clearly. The text Is generally
widerstandahle, ii’mugh sorio terms ave misused throughout. For exemlpié* on page 200 "Phe favourite
pmmwﬁem of the algorithi, sueh as high speed and robustness, were optimal purammeters for our ap-
plications” wouid be more accurately phrassd as "The properiies of the algorithm, such as high speed
and robustness, were suitable for oyr applications.' The structure of the work fs somewhat challenging to
folow due to the diversity of topics covered.” '

I would weleome & more detatled experimental or theoretical exploration of the Hmitativns of Born's
approximation, By definition, Born's approximation imposes sssumptions on Hesue contrast and. the
munber of scabterers, reforting to a 'weak scatferer’ in this context. However, what doss this lmply for
practical application? Are real geattorers in patients typieally of this type? I f not, what appraach might be
taken to establish an operationsl vange for Born-based teconsteaction? For Instance, could it be feanible

o eompare more general nonlinear iterative algorithiny with leear ones and w{ﬁu@w this range using
developed phubtons? What ave the fimlie*ng% behind? :

My second colmpent conoorns the lssue of back radintion from the snfenna arvay slements. What s
the primary chullenge this itraduces for solving the inverse problem? It may be oselul to elaborate
further on bow back-propugated waves impact the loverse solation, perbiaps by evaluating reconstruction
seetracy using & Mean Sanared Error metrie sgainst the level of back radiation. Is the nolse caused by
hack radistion correlated bn Some way with 7 1 8o, conld this corpelation be leversged to clean the
tage of this artifact, of is this comelation itzell the critical factor that necessitates mintmizing back
radiution?

The sandidate has demonstrated the copsbility to conduet research with sufficient rigor, contributing
essential knowledpe for the application of microwsve imaging fechnology. Tt is therefore’ recommended
that the thesis be aceepted by the Faculty as a document setisfying the requirements for the sward of
s doctorate.
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