Pusnko-TexHn4Yeckue ocHoBbl hoToMeauUMHbI N oTobMonorun

BalMCb BENUYUHbLI Bapuauun TemnepaTtypbl KIEeTOK WUMKN KIeTOYHbIX opraHensn,
Bbl3BaHHbIX Bo3aencteuem HUAJIMN ¢ annHon BonHbI 633 HM U MNNOTHOCTBIO MOLL-
HOCTK, Hanbornee YacTo ncnonb3yemon B nasepHon tepanum (1-10 MBT/CMz).

Bapuauun temnepatypbl 0GHapy>KMBatOTCA MO Bbl3biIBAEMbIM UMW Bapua-
UMSM nokasaTtens npenomMmneHms obbekta. 3To NPUBOANUT K U3MeHeHUAM dasbl
0OBbEKTHOro nasepHoro rnydka, kotopble peructpupyetca ESPI-npucTtaskon ¢
ToYHocTblo Ao 1/100, 4YTO, cornacHo NPoBEeAEHHON KannbpoBKke, COOTBETCTBYET
nameHeHuto Temnepatypbl Ha ~ 0,01°C. daHHbIN MeToq siBndeTcsa GEeCKOHTaKT-
HbIM N Hepa3spyLlaroLWmMM, OH He BHOCUT U3MEHEHUI B XXU3HEHHbIN LINKI KIETOK.

O6nyyaemMbiMn 0b6bEKTAMM ABNANMCH MOHOCIOMHbIE KynbTypbl Staphylo-
coccus aureus, Pseudomonas aeruginosa wn OWONNEHKW, BblpacTaBlMe Ha
CTEKNAHHbIX NMOAJIOXKKAX nof croem BoAbl. Bo Bcex cnyvaax tennoBon adpdekT
oBOHapy>XeH He ObIfT - HX MHTerpanbHblA, HY fOoKanbHbIA (pasMep MUHUManbHOM
nccnegyemon obnactn 0,3 MKM), T. €. BENMYMHA JIOKanNbHOro HarpeBa COCTaB-
nana meHee 0,01°C. 3T0T (hpakT HeoBXoAMMO yunTbIBaTh NpU aHanuae npeana-
raembix moagenen HAJN.

B panbHenwem Mbl nnaHWMpyem npoBefeHue aHanorndHblx padoTt no
9KCnepuMeHTanbHOMy OOHapyXXeHUI0 noKamnbHbIX  3NEeKTPUYECKUX Monen,
KOTOpble MOryT BO3HMKaTb B Ouonorndyeckmx obbekTax nog BO3AeNCTBUEM
BblcOKorpagueHTHoro HAJIA.

VIDEO POLARIMETRY OF OBJECTS EMBEDDED IN STRONGLY
SCATTERING MEDIA WITH MONTE CARLO TECHNIQUES

2Rovira R.H., "Paviov S.V.

1Vinnytsia National Technical University
2 Universidad Peninsula de Santa Elena

Abstract. Optical techniques are becoming more widespread for the study
of strongly scattering media such as biological tissues. This interest is due to the
characteristics of non-invasiveness, relatively low cost, and ease of application.
However, when optical radiation is used to study multilayer scattering media
scattered radiation passes through many random paths, leading to uncertainty
and resolution loss in the detected signals.

Objective. Increase reliability of diagnosis by obtaining the dispersion
properties of the biological tissue from the spatial distribution of polarized
backscattered light.

Materials and methods. Simulations and analysis of samples with known
properties were performed. To evaluate the lateral resolution obtained by prob-
ing the medium scattering with polarized light, totally absorbing object of small
thickness was included in the scattering sample. This object was scanned at dif-
ferent depth, through polarized channels. The extended illumination was simu-
lated using an algorithm based on Monte Carlo techniques and through the vari-
ation of the x coordinates of the point of incidence of the different optical radia-
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tion simulation. The results were obtained by superimposing different results ob-
tained by scanning the illumination along x fig.1. The simulation of illumination
was performed at equidistant intervals along the x direction and for the simula-
tion of detection, photon containers of 1.0 mean free path width were consid-
ered. In the simulation, it was used only one layer to avoid the effects of the dif-
ference in the properties of the medium. Quantification of the results for different
depths was obtained by calculating the optical contrast and the lateral resolution.

Fig.1: 1 sample, 2 light source, 3 embedded object,
4 scanned points, 5 photon container

Results. As the object was immersed deeper into the scattering medium,
the lateral resolution was reduced. For all depths probed, the relative intensity
recorded by the co-polarized channel was higher than the intensity recorded by
cross-polarized channels. The circular co-polarized channel recorded higher in-
tensity than the linear co-polarized channel. The intensities at large x were the
same for all depths.

Discussion. Contrast and the lateral resolution were reduced with increas-
ing depth due to absorption and dispersion of the medium. The values of lateral
resolution for linearly polarized illumination showed that the co-polarized channel
allows better localization than cross polarized channel. This is apparently due to
the light that has preserved its initial polarization state. The polarization main-
taining part of the intensity in linear channel slightly increases the sensitivity to
the superficial regions. In the other hand, in terms of the levels of contrast, the
cross-polar channels give better results than of the co-polar channel. This differ-
ence is also due to the polarization maintaining light present in co-polarized
channel. This part propagates to superficial regions where the absorbing feature
has not been reached. Circular co-polarized channel shows better lateral resolu-
tion due to the maintaining circular polarizations, which allows a higher contribu-
tion from photons with a better defined path.

Conclusions. An analysis of the backscattered light from biotissues has
been performed to retrieve the scattering properties of the tissue. The results
might be used for the biotissue condition characterization.
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