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AnoTtanisa. B paHiii po0oTi mpencTaBieHi pe3yibTaTH KOMII'IOTEPHOTO MOJETIOBAHHS CTPYKTYpU
IPOCTOPOBO-YaCTOTHO Bif(UIBTPOBaHMX PO3IOILIIB a3UMyTa MOJISIPH3ALlii JIA3epPHOTO IO, IEPETBOPEHOTO
MEPEKEIO  BIIOPSAAKOBAHUX OHTI/IKO-aHi3OTpOHHI/IX LH/II[iHI[piB. HpOIIeMOHCTpOBaHO, ai(e} OIIIXOM
BUKOPHCTAHHS IIPOCTOPOBO-4ACTOTHOI  (inbTpamii MOXKHAa BHIIIMTH ab0 HH3BKOYACTOTHY, abo
BHCOKOYACTOTHY CKJIaIOBi, SIKI IOTIM IUIIXOM 3BOpOTHOro Myp'e-miepeTBOpeHHS TpaHCHOPMYBaTH Yy
BIANOBiMHI  “BindinbTpoBaHi” 300pa)keHHS pi3HOMACIITAOHHX JBONPOMEHE3IOMIIIOIOUUX CTPYKTYP
pi3HOTO THITY.

AnHoTanus. B nanHOi# paboTe mpencTaBiIeHBl Pe3yJbTAaThl KOMIIBIOTEPHOTO MOJENIMPOBAHHS CTPYKTYPHI
MIPOCTPAHCTBEHHO-YaCTOTHO OT(bI/IJ'ILTpOBaHHI;IX pacnpeaeneHHﬁ asuMyTa IoJIIpUu3aluu JIa3€PHOTO I10JIA,
peoOpa3oBaHHOTO CETHIO OJIATOYCTPOSHHBIX ONTHKO-aHH30TPOIHBIX IMIMHAPOB. IIpoxemMoHCTpHpoBaHO,
9TO IIYTEM  HCHOJIb30BaHUA HpOCTpaHCTBeHHO-‘IaCTOTHOﬁ (I)I/IJ'[BTpaLIPIPI MOXHO  BBIJICJINTH HIIH
HHU3KOYaCTOTHYIO, WM BBICOKOYACTOTHYIO COCTaBJIAIOLUINE, KOTOPBIE 3aTEM IIYTEM 06paTHOT0 CDpre-
npeoOpa3oBaHUs  TPAaHC(OPMUPOBATH B  COOTBETCTBYIOIIHE "OTQMILTpOBaHHEIE'  H300pa)keHHE
Pa3sHOMACIITAOHBIX JIBOIPOMEHE3AIOMITIOIOUNX CTPYKTYP Pa3IMIHOTO THIIA.

Abstract. This paper presents the results of computer simulation of the structure of the spatial-frequency-
filtered distributions of the azimuth of polarization of the laser field, transformed by a network of well-
equipped optical-anisotropic cylinders. It has been demonstrated that by using spatial-frequency filtering,
either low-frequency or high-frequency components can be distinguished, which can then be transformed
into the appropriate "filtered" image of various-scale two-component mineral structures of various types by
inverse Fourier transform.
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BCTYII

TonoBHa iges digprparnii [1 — 8] mossirae y ToMy, 110 MPOCTOPOBO-YACTOTHA CTPYKTypa (yp'e-06pasis
JIa3epHOTO 300paykeHHsI MOJIIKPUCTANIYHOI CKIaJ0BO1 Oi0JIOTIYHOTO mIapy pi3Ha A HOTO KPYMHOMACIITaOHUX
(pibpraspHUX 3 IepeBaKarOUNM JIHIHHUM JABOIPOMEHE3AIOMIICHHSIM) Ta JpiOHOMAacITa0HUX (TIMOKOMOIOHNX
3 IEPEBAXKAIOUNM IUPKYILIPHUM JBOIIPOMEHE3AJIOMIICHHSAM ) KOMIIOHEHTIB.

Buxoasuau 3 1poro, UITXOM IPOCTOPOBO-YACTOTHOT (iNbTpanii MOKHA BUAIIUTH a00 HU3BKOYACTOTHY,
ab0 BHCOKOYACTOTHY CKJIQAOBi, SIKi IOTIM MUIIXOM 3BOPOTHOTO (yp'e-IepeTBOpEeHHS TpaHC(HOPMYBATH Y
BiMOBiAHI “BifdineTpoBani” 300pakeHHS PI3HOMACHITAOHUX JBOMPOMEHE3ATOMITIOIOUNX CTPYKTYp Pi3HOTO
TUITY.

IIOCTAHOBKA 3AJAYI

Po3pobka ¥ OOIpyHTYBaHHS NPHHIMIIB Y3TOMKEHOI MPOCTOPOBO-YACTOTHOI MOJSpU3AIliitHO-
KOpEJIIIHHOI ceNleKIlii mposIBiB JiHIIHOT Ta MUPKyYIApHOI (pa30Boi aHI30TpOMIi CITOK OI0TOTIYHIX KPHUCTAIIB.
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1. TEOPISI METOAY

B ocHOBy aHami3iB NEpPEeTBOPEHHS JIA3CPHOTO BHUIIPOMIHIOBAHHS TIONIKPUCTATIYHUMH MEpEKaMH
0i0TOTIYHMX MIapiB HAMY MOKJIA/ICH] TaKi MOJIENbHI YSBICHHS
> OloJOTiYHUIM mIap pO3IJIAJAEMO y BHIUISAI  JIBOKOMIIOHEHTHOI i30TPOIMHO-aHI30TPOMHOT
CTPYKTYpH;
»  ONTHUKO-aHI30TPOIHY KOMIIOHEHTY GioxorigHOTO mapy ¢bopMyr0Th TiHIKHO
JBOIIPOMEHE3aJIOMITIOI0Yi KPHUCTANH, IO 3AIHCHIOIOTH Pi3HY IMPOCTOPOBO-YACTOTHY (a30By
MOS0 Mi>K OPTOTOHATHPHUMHI KOMIIOHEHTAMH aMILTITYAH JTIa3ePHOT XBUITI.
SIKmo y IeHTpambHii YacTuHi (yp'e-IUIOIMHM PO3MICTUTH HH3bKOYacTOTHHH ¢inmsTp R a6o

L =)
BHCOKOYacTOTHHI Bimetp R

R (An, Ap)

17" eAnqu’ Ay,
R(Av,Au)z{ —>n" eAnu’ € Ay, 1)

07" ¢Anu" ¢ Ay,

R (An, Ap)

1 Tg A u g Al
R A, au)={ T FOIH O @
0->n eAnu €Au

TO MOXKHA BHJUIMTH BiJIIOBI/IHI MPOCTOPOBO-YACTOTHI CTPYKTYpU (yp'e-CHEKTPIB PO3NOALIIB a3UMyTa
H eqinTUYHOCTI MOJSApH3alii TOYOK TPaHUYHOrO MOJIsA, COPMOBAHOrO ab0 MEPEeBaXKHO BIUIMBAMH JIIHIIHOTO

l.j (K‘, V., 1 ), a00 IHUPKYISIPHOTO U (l//, n, /,1) JIBOTIPOMEHE3AIOMIICHHS

U (k,7,1, 1) = R(A 1, AU (1, 2);
Uy ,m, 1) =R™HAn, Au) (17, 1)
BiHOBHTH BiZIIOBIAHI POSTIOINH KOMILTSKCHHX AMIUTITY  TUIONIAH] 306paieHHs GONOTIMHOTo mapy
E (k7% y)| E,(k,7,%,Y)
Ew.xy) | |Ew.xy)

3)

MOXHa [IUISIXOM 3BOPOTHOTO (yp'e-TIepeTBOPEHHS

E (k7% )= éfﬂ R(A7, M), (7, s)explizze(xny + v )l
@
E, (v xy)= éf J IR @n,8uP, (. w)explizz(xy + yu)ldrdu
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E,(k.7.%y)= HR A, M) (7, w)explizz(xap + yu)Jdmd
5)

E, (1. y):% J[R @2 U, esolize(on + oo

3 ypaxyBaHHsM (2) 1 (3) BU3Ha4alOThCA NOJSPH3ALIMHI Mamy asuMyTa IoJIspu3alii 3a yMOB

MPOCTOPOBO-YACTOTHOI (iIbTpawii

E,E; -E,E;
é(x,y)=05arcty| =22~
E,E —EE;
, (6)
a(y )= 0,5arct 5.5 BB
w YEEEE

2. KOMIT'IOTEPHE MOJEJIOBAHHS CTPYKTYPU TIPOCTOPOBO-YACTOTHO
BII®LIBTPOBAHUX PO3MOALIIB ABUMYTA MOJIAPU3AIIIL JIASEPHOI'O MOJISA,
HEPETBOPEHOI'O MEPEXEIO BIIOPAJKOBAHUX OIITUKO-AHI3OTPOITHUX IUJITHAPIB

Po3risiHeMo Ba THITM MOJIENTbHUX 00’ €KTIB:
1. O0’ekr A — Mepexa BIOPSAKOBAHMX KOJIOMOJNIOHMX LWJIIHIAPIB 13 JBOYACTOTHHM TapMOHIYHO

. T
3MIHHUM (HI/ISLKO‘IaCTOTHa KOMIIOHCHTA Anl = AI’IOSII’{— X] 1  BHCOKOYAaCTOTHAa KOMIIOHCHTA
0

eoi | 21 s

Anz = AnOSm —— X | ) niHIHAM ABOTIPOMEHE3aTIOMIICHHS, - pHC. 1;
Xo

2. O0’ext b — aHanoriuHa mMepexa, HEeHTPaJIbHI 11’ Th LMIIHAPIB SKOI XapaKTepU3yThCS MiIBUIICHUM

. v eo *
piBHeM (y 3 pa3u) MOKa3HHKOM JiHIHHOTO ABOMIpoMeHe3anomuents AN, — puc. 2.

n An, An
Ayl — |t
T

X X

Puc. 1. [lo anamnizy MozenbHUX ysBIIEHb (00’ €KT A)

o0 OO0

Puc. 2. [lo anamnizy MozenbHUX ysiBIEHb (00’ €KT b)

Ha puc. 3 HaBenmeHO KOOpIWHATHI PO3MOMAUIN a3UMYTIB MOJsIpu3aiii Qyp'e-ciekTpa 300paxeHHs (a)
Mepexi TUIy A Ta IPOCTOPOBO-YACTOTHO Bi(iasTpoBaHi (0) pO3MOAIIH a3UMYTIiB MOJSPU3ALLi.
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¢

0 S ¥ m

Puc. 3. KoopnunaTtauii posnozin (a) i BenmukomaciuradHa (0) ckiiajoBa a3uMyTiB MoJIsipu3aii 300pakeHHs
Mepexi Tuy A

Ha puc. 4 npencraineHi IpOCTOPOBO-4acTOTHO BiA(iabTpOBaHi PO3MOJUTH a3UMYTIB MOJISIPH3ALIT
BEJIMKOMACIITa0HOI CKJIaJIOBOT MONIKPUCTAIIYHOI Mepexi 3 JIHIHHMM JIBOPOMEHE3aJOMIICHHsAM (a) Ta iX
ricrorpamu (0).

N

3000

a (xy)

a, paa

0 /2 n
(a) (6)

Puc. 4. Benukomacitabaa mMarma (a,B) i ricrorpama (6,r) po3moIisy a3uMyTy HOJSPU3AIIil 300paKeHHS
MOJIKPUCTAIIYHOT Mepexi A-ThIy

KimpkicHO pI3HHIIO MK MamaMu a3uMyTa TOJSpHU3allii UTIOCTpYe TMOPIBHAJIBHHN aHAali3 TicTorpam
PO3IOALTY 3HAUYEHb a3UMYTa MOJLIPU3AIlil, - Tabmus 1.

Tabmums 1

CraTuCTHYHA CTPYKTYpa BEIMKOMACIITAOHOT MOJISIPU3aiiiHOT Many a3UMyTa MOJISPU3aLlii MONIKPHCTAIIYHIX MEPEX

HY
KpyIHOMacITadHa
Hapaverpu ( iflTI/IH b-tun :
M, 0,29 0,33
M, 0,23 0,27
M, 0,83 1,69
M1 1,13 3,47

3. BACOKOYACTOTHA ®LIbTPAIIA PO3MOILIIB ABUMYTIB MOJISIPU3 AL

Ha puc. 5 mpencraBieHi KOOpAMHATHI PO3IMOIITM IOJISIPU3AIIMHOI Mamy a3uMyTiB 300paskeHHs
MOJIETIBHOT0 00’ €KTa THITY A JI0 1 ITiCJISt IPOCTOPOBO-YacTOTHOT (PibTpallii 3 BUKOPHCTAHHSIM BUCOKOYACTOTHOTO

inbpa posmipom AR ' = 60 mikcenis.
pap p

14




BIOME/JIMYHI OIITUKO-EJIEKTPOHHI CUCTEMMU TA IIPUJIAIN

Puc. 5. KoopnunaTtauii po3nofin ta ifforo apidHomMacmrabHa CKiIaJoBa a3UMYTIB MOJsIpU3anii 300pakeHHs
Mepexi Tuny A i tuny b

3 oziepKaHMX JaHUX BHUIHO, II0 BUKOPUCTaHHS BHCOKOYAaCTOTHOI'O (hiIbTpa pO3TAIIOBAHOTO Y LEHTPI
¢yp'e-00pa3iB mossIpU3aLiiHOT Many a3UMYTiB, 103BOJISIE €(PEKTUBHO IIUIIXOM 3BOPOTHOTO (yp'e-NIePETBOPECHHS
BUIUIMTH ApiOHOMacIITaOHy CKJIQJIOBY Y BiJIIOBIIHOMY KOOPAMHATHOMY PO3IOLII a3UMYTIB.

PegynpraTM CTaTUCTHYHOrO aHaNi3y KOOPAWHATHHX pPO3NOAUIIB asMMyTa MOJsIpH3aulii, 110
c(OpMOBaHUX BHCOKOYACTOTHOIO JBONPOMEHE3ATOMIIIOIOUOI0 CKJIAJ0BOI0 MOJEIBHOI ONTHYHO-aHI30TPONHOI
Mepexi, HaBeJeHl Ha puc. 6 1 Tadmi 2.

o (xy)
5000

2500

- o, pag

(6)

N

12000

6000

0 a, pag

1R\

Puc. 6. [IpibHomacmiTabHa Mara (a,B), ricrorpama (0,r) po3mnoainy a3uMyTa MoJspu3allii 300paKeHHs
MOJIKpUCTANIIYHOT Mepexi A-tuny 1 b-Turmy.

3icTaBieHHS OJlepKAaHUX KUIPKICHUX TMapaMeTpiB, SKi XapakTepU3YIOTh KOOPAWHATHI PO3IMOUIH
asuMyTa  [ONApW3alii  BUSABHIO  Taki  O3HaKM 3MiHM  BHCOKOYACTOTHOI  CKJIQIOBOi  JIIHIHHOTO
JIBOIPOMEHE3ATIOMIICHHSI.

ITo-mepmie, ne cyTTeBe pO3MMpPEHHS SIK AianasoHy 3MIiHM TakK i 3pOCTaHHS BEIMYMHM BHITAIKOBHX
snauenb (X, Y) ans ricrorpamu apiGHOMAcIITabHOT CKJ1a10BOT NOMSPM3ALIHHOT Manu a3suMyTa, chOopMOBaHOT
MOJIETIBHOIO Mepexkero b-Tumy.

[To-npyre, 3pocTaHHS TIAMOMHM MOIYJALIi BHCOKOYACTOTHOI CKJIQJOBOI BEJIWYMHH JIIHIHHOTO
JIBOIIPOMEHE3IOMJICHHSI PU3BOAUTH 10 (OPMYyBaHHS OULIBII KOOPAWHATHO OJHOPIIHOTO PO3IOLTY
Bunakosux 3uauenb (X, Y).

Tabmuis 2

CraTnctidHa CTpYKTypa JpiOHOMAacIITaOHOT Mamy a3uMyTa MOJISIPH3aLil HOJIIKPUCTAYHUX MEPEX

BY
g | UPSE00)
M 0,074 0,087
M2 0,12 0,14
M3 0,56 0,81
My 2,06 0,58
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BUCHOBKHN

INopiBHsANBEHUI aHANI3 DAHUX MPOCTOPOBO-YACTOTHOI (iNBTpaIlii PO3MOMUTIB a3UMYTIB MOJApHU3aIii 300paKeHb
MOJICTFHUX TIONIKPUCTATIYHIX MEPEK BHABHB TaKi JIarHOCTHYHO UYTIHBI O 3MiHH JBOIMPOMEHE3aTOMIICHHS
napaMeTpu:

>

CTAaTUCTHYHI MOMEHTH 3-T0 1 4-TO TOpAOKYy TOPSIOKIB, $AKi XapaKkTepU3yIOTb pPO3MOILUTH
KpymHOMacITabHOi CKIIaJOBOI Mamy a3WMYTIB MOJsApu3amii. BiaMIiHHOCTI MK BeNWYMHAMH TaKHX

napameTpis 1yt Mepesk 060x Tumis nexars Big 2 (M) 10 3,5 ( M 4) PasiB;

CTaTHCTHYHI MOMEHTH 2-TO0 — 4-rO NOpPSIKIB PO3NOAUIB asuMmyTa moJisipusanii apiOHomacmTaOHOT
CKJIaJIOBOT MOJISIPU3AIIHOT Many 300paXKeHHs CITKU ONTHYHO aHI30TPONMHHUX HWIIHAPIB. BimMiHHOCTI
MDK BEJIMUMHAMH TAaKUX MapaMeTpiB Ul MOJEIBHUX Mepex 000X THUIIB JiekaTh y csAraroTh Bim 1,5 (

M, , M;) no 4 (M,) pasy.
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