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The numerical analysis of static deformations and free vibrations of shear
flexible plates often uses the differential quadrature method [1]. In addition, the
mechanical properties of isotropic and laminated plates are determined by the
collocation method of an asymmetric radial basis function [2]. Not only a laminated
composite plate, but also piezo-laminated samples and laminate samples with
distributed actuators can serve as working models for this type of analysis.
The advanced computational models presented in this paper have the main objective
of exploiting the potential associated with the use of wavelet bases and multiscale
methods in the analysis of composite plate problems [3, 4]. The use of such bases leads,
on the one hand, to the development of methods of arbitrarily high order, and on the
other hand, they exhibit local behavior. Therefore, they can take into account the
presence of singularities by locally refining the approximation space. Moreover, they
provide a singularity detection tool that has been successfully used in developing
efficient adaptive schemes for the numerical solution of several classes of differential
equations.

The method used in this paper for the numerical solution is a collocation method
based on the Deslauriers-Dubuc interpolation basis in a hierarchical form, which is
the first necessary step to apply the adaptive wavelet collocation method to this class
of problems. This collocation algorithm can be considered as a very efficient meshless
method. The numerical model used a collocation method based on interpolating
Delaurier-Dubuc wavelets. Uniform discretization was considered for the model.
However, it should be noted that although the collocation method does not require
a uniform grid a priori, it can be easily adapted to the case of non-uniform grids of
dyadic points. The theory of first-order shear deformation allows to introduce both
transverse displacement and angular displacements for rotation around perpendicular
axes for the description of vibration characteristics of laminated composites.
Transverse and angular displacements are independently interpolated due to the break
of the connection between in-plane displacements and bending displacements for
symmetrically laminated plates. The equations can be easily obtained from the
following. The calculation model is based on the equations of motion for free vibrations
of laminated plates, which are modified in the next stage into equations for isotropic
plates of laminated composites.
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The presence of oscillatory processes in the volume of the laminated composite
was investigated under the following boundary conditions: an arbitrary edge with
simply supported, clamped or free. The governing equations were written for normal
and tangential directions of loading at the edge. The following were subsequently
determined: normal bending moment, torque, shear force at the edge of the plate;
rotation about axes parallel to the tangential and normal directions at the edge of the
plate. At the layer boundaries, continuity of transverse shear stress is required for
laminates with different materials along the thickness direction. According to the
first-order shear strain assumptions, the transverse shear strain is constant across the
thickness, which is a rough approximation to the actual variation even for a uniform
cross-section. For uniform cross-sections, the shear strain is usually assumed to be a
parabolic function of the normal coordinate. Therefore, a shear correction factor was
used to approximate the transverse strain energy on an average basis.

In the first computational study, a square isotropic composite plate with simple
supports was considered, which were subjected to a uniform force load. The central
node of the plate was characterized by a set of finite number of normalized
displacements and normal mechanical stresses. For the second numerical study,
a square plate with simple supports was chosen. The plate consisted of a composite
material and included four identical layers oriented at an angle of [00/900/900/00].
The plate was under a sinusoidal vertical pressure. In-plane displacements, transverse
displacements, normal stresses, and in-plane transverse shear stresses were presented
in normalized form.

The improved numerical method produces close to exact displacements for
thinner laminated composite plates. The results for thick plates differ from the exact
solution due to the absence of normal transverse strain. It should be noted that the
obtained solutions are in good agreement with the finite element solutions. The method
also produces highly accurate normal stresses. It should be noted that the presented
study of static deformations and free vibrations of shear flexible isotropic and layered
composite plates corresponds to the results of the first-order shear deformation theory.
The numerical method developed in this work allowed us to analyze vibrations in local
volumes of isotropic laminated composite plates, as well as in sandwich plates.
The numerical experiments conducted allow us to conclude that this method can be
used to describe static deformations and free vibrations in composite and sandwich
plates.
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ABTOMATU3OBAHA CUCTEMA IKOHC-NONAPUMETPII BIONOrIYHKX LLAPIB

bypmuu lIean Bacunvosuu
mazicmpaum ¢gaxyibmemy iHPOpMayiuHUX eeKmMpPOHHUX CUCTEM,
Binnuyvkuii HayionanvHull mexHiuHul yHigepcumem
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Anomauisn

Po3pobneno  apxiTekTypy 1H(pOpMAIIHHO-BUMIPIOBAIBLHOI CUCTEMH  JJIS
nazepHoi JI>KOHC-MaTpU4HOI MIKPOCKOMIi O10JIOTIYHUX IapiB. 3amnporoHOBaHA
cucteMa 3abe3reuye BUMIPIOBaHHS Ta aHai3 PO3MOJAUIB JIHCHUX €JIEMEHTIB 1
¢dazoBux kyTiB MaTpuili J>koHca 610J0TTUHHX 3pa3KiB. ABTOMAaTH30BaH1 arOPUTMHU
aHaJi3y JO3BOJIAIOTH IIJABUIIUTA TOYHICTh JIarHOCTUKK O10JOT1YHUX TKaHWH,
BKJIFOUAIOYH EIITENIaIbHI Ta M 513081 TKaHUHH, 10 90%.

Kuo4oBi cjioBa: mxoHC-MaTpUIl, JJa3epHA MIKPOCKOTIIsS, 01010T14HI TKAHUHH,
MOJIIPUMETP1sI, aBTOMATHU3AITIA.

Abstract

The architecture of an information and measurement system for laser Jones
matrix microscopy of biological layers has been developed. The proposed system
provides measurement and analysis of the distributions of real elements and phase
angles of the Jones matrix of biological samples. Automated analysis algorithms allow
to increase the accuracy of diagnostics of biological tissues, including epithelial and
muscle tissues, up to 90%.

Keywords: jones matrix, laser microscopy, biological tissues, polarimetry,
automation.

Beryn

CydacHa memunuHa 1 OloTeXHOJIOTIl jaenmani OiuIbIIe IHTETPYIOTH HOBITHI
JIOCSITHEHHSI B ONTHIl Ta (POTOHIIlI /1T BUPIMICHHS CKIATHUX 3aBIaHb JT1arHOCTHKU
Ta aHajizy OilojoriyHuxX TkKaHWH. OXHUM 13 HAWOLIBII TEPCICKTHBHUX ITIXOIB
€ BUKOPUCTaHHA Ja3epHoi J[)KOHC-MaTpu4HOI MIKPOCKOIIii, sSIKa JO3BOJIIE JETAITBHO
JOCTIPKYBaTH  aHI30TPOTHI  BJIACTHBOCTI  O10JIOTIYHUX  O0'€KTIB, TaKUX SK
JBOIIPOMEHE3AIOMJICHHS, JUXpoi3M 1 jgenoispuzaiis [1-3]. Il  BmacTUBOCTI
0e3nocepeHbO MOB’s13aH1 31 CTPYKTYPHUMH Ta (YHKIIOHAIBHUMU OCOOJIHUBOCTIIMU
TKaHUH 1 MOXYTh OYTH BUKOPUCTAHI /I PAHHBOT'O BUSIBJIICHHS ATOJIOTTYHUX 3MiH.
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