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2. Controlled formation and analysis of optical images in disordered media

Pedepar:

1. PoboTta npucBsueHa aHasi3y NOMMPEHHs CBiTJIa PO3Cil0I0YMMU CEPEOBUIIAMY, aHai3y (POKyCyBaHHS CBiTJIaA ¥
TaK/X CEPeIOBUILAX 32 JOIIOMOrOI0 KepOBAaHOI MogudiKallii 1afandoro XBUIbOBOIO PPOHTY, a TAKOXK
BCTaHOBJIEHHIO 3aKOHOMIpHOCTe! pyXy CycIeH3ii 3apsiKeHUX NaJudKOIOLiOHUX KOJIOINHUX YACTHUHOK, 1110
HAJIEXXUTb [I0 KJIACY «M'SIKUX PEYOBUH», OCKIJIbKU Psif, IOTEHLIHUX 3aCTOCYBaHb MOB'SI3aHUH 3 IUHAMIUHUMU
cepenoBuaMu. J1oCiiKeHHs TOTOKIB PEYOBUHU 37ilICHIOBAJIOCh PEOJIOTIYHUMU METOAAMH Ta 32 JIOIIOMOIOI0
J1a3epHoi JonriepiBcbkoi BesocumeTpii. Lle 103B0INIIO BUSHAYMTH XapaKTepHi 0COOINBOCTI IIOTOKY JaHO]
PEYOBMHHU 32 pi3HOi mBUIKOCTI fedopmatiii. OTprmMaHi JaHi MOXYTb 6YTH KOPUCHUMH JJ1s1 IOJAJIBIINX JOCIIiIKEHb
(OKyCyBaHHS CBiTJa Y IMHAMIUYHUX cepenoBuax. Iy nocuigkeHHs: GOKyCyBaHHS CBiTJIa KPi3b 6araTOKPaTHO
pO3cioiode cepesioBulle 3acobaMy afarTUBHOI ONTUKY 6yJI0 pO3pPO6IEHO KOMITIOTEPHY MOZeJib, OCHOBHA ifies sIKOi

[noJjiarae 'y BU3HAYE€HHi BJJACHUX rnepenaBajbHUX KaHasiB CepenoBullla MAAXOM CUHTYJIAPHOT'O PO3BMHEHHS



JIIHIHOTO ONeparopa, U0 ONMCYe PO3CIIOBAHHS CBiTJa cepenoBulleM. [lepesaroo Liei Monesni € MOXJIMBICTb
3aCTOCYBaHHS Pi3HUX NPOrPaMHUX TAKETIB [I719 PO3PaxXyHKY IOJIiB, PO3CiSIHUX PO3YINOPSAIKOBAaHUM CEPENOBUILEM
3a/1aHoi MiKpocKkoniuyHOi KoHirypauji. 3a [onomororo 1jiei MoJesli BUBHaY€HO OCOOJIMBOCTI IIOIIMPEHHS CBiTJIa
4yepe3 po3yNnopsIKOBaHi cepenoBulla pY (POKyCyBaHHI. TakoxX 3a LONOMOIOK KOMITIOTEPHOTO MOJEJII0BAHHS
IIPOBEIEHO NOCIiI’KEHHS aTOPUTMIB (POKYCYBaHHSI CBITJIa Ta 3alIPOIIOHOBAHO BLOCKOHAJIEHHS, SIKE ITiIBUILYE
ePeKTUBHICTb OHOTO 3 PO3IJISIHYTUX aJIrOPUTMiB. KpiM TOro, I1poaHasnizoBaHO airopuT™ (POKyCyBaHHSI, SIKUI
I0JISITa€ y BiHOBJIEHHI AifiICHO] YaCTMHU MaTpULi Ilepeadi cepeoBUILa, Ta 3alIPOIIOHOBAHO METOJ, 3HMKEHHS
BIUJIMBY IIYMiB Ha HbOTO. By/IM IPOBEIEHI TaKOX I €KCIIEPUMEHTAJIbHI HOCiI)KeHHs (POKYyCYBaHHS CBiTJIa, Iifl 4ac
SIKMX OYJIO BUSIBJIEHO iCTOTHUI BILJIMB IIYMY TPaKTy peecTpaliii 300paskeHb Ha POOOTY aJITOPUTMIB Ta KiHLEBUI
pesyabTaT. Byau nociifkeHi IyMoBi XapaKTepUCTUKY TPAKTy peecTpallii 300pakeHb Ta 3a pe3yJbTaTaMu [UX

IOCiIXeHb 0yJI0 po3p0o06JIeHO PEKOMEH ALl [0I0 3HDKEHHS BIUIUBY LIYMiB y €KCIIEPUMEHTI.

2. The dissertation aims to analyze light propagation through scattering media, light focusing with the help of a
controlled modification of the incident wavefront, and to determine the features of the flow of charged colloidal
rods suspension that belongs to the “soft matter” class. The last part may be useful since numerous potential
applications deal with dynamic media. The investigation of the suspension flows has been performed utilizing
rheological methods and laser Doppler velocimetry. This has allowed determining the features of the flow of this
suspension at different shear rates. The data obtained may be useful for further researches on light focusing in
dynamic media. To study light focusing through a multiple scattering medium with the help of adaptive optics, a
computer model has been developed. The main idea of this model is the determination of eigen transmission
channels using singular value decomposition of the linear operator that describes the light scattering by the
medium. The advantage of this model is the possibility of using different programs for calculating fields that are
scattered on a disordered medium of a defined microscopic configuration. The peculiarities of light propagation
through disordered media during focusing have been determined with the help of this model. Also, light focusing
algorithms have been investigated utilizing the computer simulation and a modification to one of the algorithms
that allow increasing its efficiency has been proposed. Besides, a light focusing algorithm that consists in
recovering the real part of the medium transmission matrix has been analyzed and a method for reducing the
effect of noise on it has been proposed. The experimental investigations of light focusing have also been
performed. It has been found that the imaging pipeline noise significantly influences the light focusing algorithm's
performance and the final result. The noise properties of the imaging pipeline have been studied and based on the
investigation results, the recommendations on the reducing of the influence of noise in the experiment have been
developed.
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