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Rekonstrukce obrazii z plasmonem vylepSené superrozli
Reconstruction of images from plasmon-enhanced super-resolution microscopy

Cilem diserta¢ni prace bude vyvoj algoritmil strojového
uceni pro rekonstrukci pozic a orientace fluorofort
vazanych na plazmonické nanostruktury. Pritomnost
plasmonickych nanostruktur ovliviiuje emisi navazanych
fluorofort, coz vede k deformacim a posuntim difrakéné
limirovanychobrazcti [1]. Takova zkresleni nesou
informace o poloze a orientaci navazanych fluoroforu a
mohou slouzit jako ddlezity nastroj pro studium
molekularniho chovani s nanometrovym rozlisenim.

Doktorskd prace bude formulovat inverzni problém
rekonstrukce a navrhu pozice fluoroforu, testovat a
navrhovat vhodné feseni strojového uéeni véetn¢ tradicnich
pristupti zalozenych na modelech, jako je linearni regrese
[2] az po nedavny piistup zalozeny na metodach deep-
learning [3]. Doktorandské studium bude probihat v Gzké
spolupraci s odborniky na fyziku plazmont v souvislosti s
vybérem vhodného modelu a odborniky na plazmonické
nanostruktury, aby poskytli vhodna data.
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The goal of the doctoral thesis will be on the development
of machine learning algorithms to reconstruct the original
positions and orientation of fluorophores coupled to
plasmonic nanostructure. The presence of plasmonic
nanostructure affects the emission patterns of coupled
fluorophores leading to distortions and shifts of diffraction-
limited spots [1]. Such distortions carry information about
the position and orientation of coupled fluorophores and
can serve as an important tool for studying molecular
behavior with nanoscale resolution.

The PhD work will formulate the inverse problem of
fluorophore position reconstruction and design, test, and
propose suitable machine learning solvers including
traditional model-based approaches like linear regression
[2] up to the recent data-based deep learning approach [3].
The PhD will be done in close collaboration with experts on
plasmon physics to discuss the suitable model selection and
plasmon nanostructure experimentalists to provide suitable
data.
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