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Introduction. The analysis of light polarization of is usually carried out us-
ing modulation schemes. In this case, optical components rotate at a particular
frequency and the unknown output state of light polarization is determined by
several measurements. One of the most widespread methods of modulation us-
es a rotating quarter-wave plate (QWP), and a fixed linear polarizer. Such ar-
rangement makes it important the advancement of efficient calibration tech-
niques. The optimization of the set of measurements is closely related to the im-
provement of the quality of imaging and henceforth the likelihood of better
diagnose.

Actuality. Identification and treatment of cancer are still one of the biggest
challenges in modern medicine and has received considerable attention of the
researchers [1-3]. The probability of survival increases considerably with early
detection. Hitherto, biopsy is the standard technique to diagnose potential le-
sions. However, this procedure may skip injuries when they are at an early
stage.

Polarimetry methods can to improve diagnostic accuracy and to reduce
hardware costs [4]. Analysis of video-polarimetry systems can be found in the
literature [5], from which one can conclude that they are potentially powerful
tools. However, it is very difficult to measure the polarization of light reflected
from the samples. Calibration procedures provide an opportunity to minimize the
effect of systematic and random errors that occur when moving the optical com-
ponents. Therefore, the determination of the optimal set of measurement angles
is an important task in the development of calibration and measurement pro-
cesses of video polarimetry devices.

Solution. The Stokes parameters and the level of polarization depict the
light polarization. Mueller matrix permits the description of effects of optical ele-
ments on the polarization of the light beam. The effect of a set of optical ele-
ments on the light polarization is given by the product of individual matrices, with
matrices arranged in reverse order. The deviation of the vector © has a different
effect on the error of each component of the Stokes vector measured. This
difference is shown in fig. 1. For this reason, it is advisable to look for the upper
limit of the error instead of the error of each component of the Stokes vector.
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Fig. 1. Comparison of the relative errors on the Stokes parameters due
to different offset values
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Fig. 2. Evolution of relative error
with the number of iteration

Fig. 3. Variation of the results with the
number of executions

The modulation matrix of the polarization state analyzer (PSA) was mod-
eled considering two situations: first without offset of the azimuthal angle of the
QWP, and second with a constant offset. The relative error obtained by the ap-
plication of the proposed algorithm is shown in fig. 2 and fig. 3.

These angles provide the lowest value of the maximum relative error when
establishing the parameters of the incoming to the PSA light. In the course of the
simulation, it was found that the maximum relative error was as great as 26 for
some values of the azimuth angles. This fact shows the positive effect of the
application of the method has on the value of the measurements.

The robustness of the algorithm was carried out with a series of execu-
tions. At these executions the offset was kept constant and the maximum rela-
tive error was compared. The average value of the relative error was 0,39 and
a standard deviation of 0,29
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Conclusions. The proposed method of optimization of the image data ac-
quisition in video polarimetry based on an evolutionary algorithm allows to mini-
mize the maximum relative error of the parameters of the Stokes vector of the
incoming light. The proposed technique can be applied in the assessment of
both errors due to mechanical artifacts and image acquisition. The results might
be employed to the calibration of imaging polarimetry devices for bio-tissue
study.
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ASUMYTANbHAA U PAOUATIBHAA NMONAPU3ALIUA
NTA3EPHOIO U3NY4YEHA UHO®PAKPACHOIO U TEPATEPLIEBOIO
AOWAMA3O0HOB AJIUH BOJTH

[3t6eHko M.W., *Macnos B.A., PaguoHos B.[1., *CeHtota B.C.
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WHdppakpacHble 1 Teparepuesble Nasepbl YCrewHo NpuMeHsioTca B Meau-
umHe. Mpu 3TOM Hepeako BO3HMKAET NoTPeBGHOCTb B (POKYCUPOBKE NasepHOro
nyyka U perynmpoBaHum riybuHbl ero NPOHVMKHOBEHUS B Buonornyeckne oObekThbl.
Ha a3t 1 gpyrve cBoiicTBa nasepHbIX NMy4YKOB OKa3biBAET CYLLUECTBEHHOE BUsSHME
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nonsipusauus nanyvenns. B gaHHon pabote coobuiaeTcsa o paspaboTke u co3ga-
HUM YCTPOWCTB, 00ECNeYnBatOLLMX a3MMyTamnbHy0 U paguanbHylo nonsipusaumo
nasepHoro wmany4eHusi umHdpakpacHoro u Teparepuesoro (ot 0,1 go 1 mm)
[OMana3oHOB AfWH BOJH.

PaspaboTaHbl asMmyTanbHble U paguanbHble BbIXOOHblIE 3epkana Ans
MHMpaKpacHblX W TeparepueBbiXx nasepoB. 3epkana npeacTtaBnAwT cobon
Nonockl U3 METaNIMYECKON NIEHKUN, PacnofIoXKEHHbIE HA MPO3PAYHON MIACTUHE.
LvpuHa nonoc n paccTosHUs MeXay HUMW MOryT ObiTb kak Gonblue, Tak u
MEHbLUE ANMHbI BOMHbI JTA3EPHOr0 U3MyYeHWsl, B 3aBUCUMOCTM OT BEITUYMHBI
nocneaHen N KOHKPETHbIX 3a4ay, pellaeMbiX YCTPOUCTBOM.

A3nMmyTanbHble 3epkana COCTOSIT M3 KOHLEHTPUYECKMX Konel meTaniu-
YeCKOW NMeHkW, pagunanbHble — obpa3oBaHbl ee paguanbHbIMKU MofocaMu.
Wcnonb3oBaHne Takux 3epkan MoO3BOMSET MOfyYuTb fasepHble Ny4YKku
C a3vMyTanbHOW 1 paguansHoi nonsipusauuen. MNpu paguansHor nonspusauum
BEKTOP Nonspu3aumu HanpaeneH BAOfMb paguyca Mnydvka B KaXOoW TOYKe ero
ceyeHud. lNpu asmmyTanbHOM NoNspmMsauMmM BEKTOpP MONsipu3auum B Kaxaow
TOYKE CEYEHWsl HarnpaBfeH BAOMb OKPY)XHOCTM, LIEHTP KOTOPOW coBnagaeT
C LIEHTPOM nyuKa.

Mcnonb3oBaHWe nasepHbIX MNyYKOB C pasfMyHOi nonsipusaumnert no3Bors-
eT KOppeKTUpoBaTb CBOWCTBA Na3epHOro uanyveHnsi. PaguansHo nonsipusoBaH-
Hble NnasepHble MyYKN MHTEHCMBHEE MOrNoLWaloTCsa pasfnMYHbIMU BeLlecTBaMMu,
4YTO yCUNMBaET BO3OENCTBUE TaKMUX MYYKOB Ha NOBEPXHOCTHbIE crov 6MoobbEK-
TOB. A3uMyTanbHas nongpu3aums no3BonseT MonyyYuTb OCTPYH (POKYCUMPOBKY
NasepHOro nyyka, YTo NpPeanoyTUTENbHO NPU TOYEYHOM BO3OEWCTBUM, @ TakkKe
npv NasepHoOK pe3ke U CBapke MUKPOCKOMUYECKNX BUOOOHEKTOB.

BbiBoA. VICTOYHMKM NasepHOro U3ny4yeHus ¢ asumyTanbHOW Unn paguarb-
HOW MOnsipM3aumsiMM PacLUMPSOT BO3MOXHOCTU MEOULMHCKUX NA3epHbIX yCTa-
HOBOK.
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Azimuthal and radial output mirrors for lasers of infrared and terahertz
wavelength ranges are designed. Using such mirrors it is possible to obtain laser
light of a radial or azimuthal polarization. Laser beams with these types of pola-
rization possess new useful properties. This extends the capability of medical
laser systems.
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