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2. Spatial super-resolution in the optical microscope with spatial modulation of illumination

Pedepar:

1. Incepraliist npUcBsYeHa PillleHHIO HAyKOBOi IPo6JieMU NepeBUILeHHs N1 paKLifiHOI MeXi Ta OCATHEHHS
HaJIBUCOKOI IIPOCTOPOBOI PO3ijIbHOI 3IaTHOCTI B ONITUYHOMY MIiKPOCKOIIi IIPYU CIIOCTEPEKEHHI HEIIPO30PHX 3Pa3KiB
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Ha aBTOMAaTUYHOMY BUMipIOBaHHI IPOCTOPOBOI 4acToTy Ta $a3u MOLYJIALii Ta PO3TiNbHINA JeMoysLil y3H0BK
OPTOTrOHAJILHUX KOOPAUHATHUX OCell Ta cPOPMYJIbOBaHiI peKoMeHAallii 1100 BUOOPY ONTUMAIbHUX [IapaMeTpiB
ONTUYHOro Mikpockona. [IpeficTaByieni pe3yabTaTi €KCIIEPUMEHTAIbHUX JOCiI)KEHb ONITUYHOIO MiKpOCKOIa 3
Ha/IBUCOKOIO IPOCTOPOBOIO PO3[iNbHOIO 3aTHICTIO IIPU CIIOCTEPEXKEHHI HENIPO30PUX 3Pa3KiB y BiIOMTOMY CBITJIi.
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uudposa PinbTpanis, undposa TeMoaysLis.

2. The thesis is devoted to the solution of the scientific problem of overcoming the diffraction limit and reaching
the spatial super-resolution in an optical microscope for observation of non-transparent specimens in reflected
light. The problem is solved by conjugation of the spatial modulation of illumination in form of an image of a
transparent on a specimen surface, the optimal linear filtering and the digital demodulation. The improved
mathematical model of a microscope optical-electronic tract is made for investigation of the process of digital
image forming. The new method for demodulation which is based on the automatic measurements of modulation
spatial frequency and phase and the separate demodulation along orthogonal coordinate axis's is proposed. The
recommendations for selection of the optimal parameters of an optical microscope are formulated. The results of
experimental studies of the optical microscope with spatial super-resolution in observation of non-transparent
specimen in reflect light are presented. Key words: optical microscope, spatial resolution, spatial modulation of
illumination, digital filtering, digital demodulation.
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