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Disertacni prace se zabyva analyzou Sifeni elektromagnetickych
vin v Case a prostoru generovanych precesnim pohybem
jadernych spint pii zobrazovani magnetickou rezonanci (MRI).
Sifeni elektromagnetickych vin spolu s jejich chovanim v Gase a
prostoru lze matematicky popsat vztahem mezi jejich
vlastnostmi, jako jsou amplituda, frekvence, faze a vlnova
délka. Tyto viny jsou v MRI snimany pomoci civek, které jsou
béZné definovany a navrhovany pomoci zakladnich parametri,
jako jsou impedance, Cinitel jakosti Q, rozptylovy S-parametr a
faktor plnéni n. V misté detekce a snimani signali magnetické
rezonance (MR) civkami dochazi k vzajemnym interakcim
elektromagnetického zatreni, které se projevuji v nasnimaném
signalu. Variace v signadlu v zavislosti na poloze pfijimacich
civek vii¢i pfijimanym signdlim MR mulze byt nositelem
informace o poloze jejich zdroji, a kterda by pii vhodném
zpracovani pomoci soustavy pozi¢né vazanych piijimacich
civek mohla konkurovat pouzivanému systému gradientnich
civek, zejména fazovému kodovani obrazu v MRI, jehoz
opakovani pfi nabéru signalu MR vyznamné prispiva k dobé
trvani vysetieni MR. Chovani elektromagnetickych vin a jejich
vzajemné interakce spolu se signdlem MR Ize v dnesni dobg,
diky pokrokiim ve vypocetnich technologiich, blize zkoumat in
silico, pomoci simulaci, a nasledné ovéfovat pomoci
laboratornich experimentd. Cilem této prace je prozkoumani
moznosti detekce a snimani signdlu MR spolu s vyvojem
vhodnych metod pro lokalizaci jeho zdroje s ohledem na povahu
pfijimaného signalu v zavislosti na jeho poloze v Case a
prostoru. Pfi zkoumani pfijimaného signalu v case a prostoru je
mozné také usuzovat o efektivité rozlozeni civek za ucelem
ptresnéjsi lokalizace. Nalezeni vhodnych metod lokalizace
signalu spolu s efektivnéjSim rozlozenim civek mize v
kone¢ném dusledku piispét k maximalizaci pfijimaného signalu,
lepsimu rozliseni, k optimalizaci doby a ceny vySetfeni MRI,
nebo piipadné k moznému sniZzeni finanénich naklada
spojenych s konstrukei pfistroje magnetické rezonance.

The dissertation focuses on the analysis of the spatiotemporal
propagation of electromagnetic waves generated by the
precession of nuclear spins in magnetic resonance imaging
(MRI). The propagation of electromagnetic waves, along with
their behavior in time and space, can be mathematically
described by the relationship between their properties such as
amplitude, frequency, phase, and wavelength. These waves are
captured using MRI coils that are commonly defined and
designed based on fundamental coil parameters such as
impedance, quality factor Q, scattering parameter (S-parameter),
and filling factor . Mutual interactions of electromagnetic
waves that occur at the point of detection and acquisition of
magnetic resonance (MR) signals are also embedded in the
acquired signal. The variation in the signal resulting from the
specific position of the receiving coils relative to the received
MR signals can carry information about the position of their
sources. With the appropriate processing using a system of
positionally linked receiving coils, this variation could compete
with the commonly used gradient coil system, especially with
the phase encoding of images in the MRI, whose repetition
during an MR signal acquisition significantly contributes to the
duration of the MR examination. The behavior of the
electromagnetic waves and their mutual interactions, along with
the MR signal, can nowadays be more closely investigated in
silico, by means of simulations, and subsequently verified
through laboratory experiments. The aim of this dissertation is
to explore the options for detecting and acquiring an MR signal,
along with the development of suitable methods for the
localization of its source with respect to the characteristics of
the received signal based on its position in time and space. By
examining the received signals in time and space, it is also
possible to presume the effectiveness of a coil layout with the
aim of a more accurate localization. Finding suitable signal
localization methods, along with more efficient coil layouts,
may ultimately maximize the received signal, enhance
resolution, contribute to the duration and cost optimization of
MRI examinations or possibly lower the construction costs of
an MRI scanner.
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