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PE®EPAT

HumuomHass paborta: 52 crpaHuupl, 23 pHUCYHKAa, 25 HCTOYHHUKOB, |
IIPWIOKEHUE.

Knroueswie crosa: U3OBPAKEHNSI HAHOCTPYKTYP, DOPMAT JPEG,
JIMHEMHAS 1 HEJIMHENHA S1 ®UJIbTPALIMA

Ob6vexm uccredosanus’. N300paxkeHuss HAHOCTPYKTYp B popmare JPEG.

Ilpeomemom uccnedosarnus SIBASETCS JUHEWHAS W HEJIMHEWHAs (UIbTpaIys
U300paKeHHI HAHOCTPYKTYD.

Lenv pabomul. ananTanys METOI0B HEJIMHEHHON GUIbTpallui U300paKeHHUI
MPUMEHUTEIPHO K JKCIEPUMEHTATBHBIM HW300PKEHUSIM HAHOCTPYKTYD IS
oOecrieueHus BO3MOXKHOCTH OLIEHKH MX TEOMETPUUYECKUX TTapaMeTpPOB.

Memoowl uccnedosanusi — KOMIbIOTEPHOE MOJIEITUPOBAHUE.

B numnoMHol paboTe ucCCHeAyroTCS JIUHEWHbICE W HEJIMHEHHBIE METOJbI
bunpTpatu  uzoOpakenuit ¢opmara JPEG, B uwacTHOCTH, MeauaHHas W
roMoMopdHas GpuiIbTpanus.

B pesynprate 0030pa CyIIECTBYIOIIUX METOJOB JIMHCHHON M HEIWHEHHOU
bunbTpanyy HUQPOBBIX U300paKEHUN YCTAHOBJIEHO, YTO HEJIMHEWHAS (PUITBTpaIus
MOKET HCIIOIb30BaThCA JUIsl M300paKEHUN ¢ HAHOCTPYKTYpaMu Il ONpeeICHUs
FEOMETPUYECKUX [apaMEeTpPOB HCCIEAYyEeMbIX HaHOOOBEKTOB. MccnenoBaHbl
CYIIECTBYIOIIME IIYMbl Ha M300paKEHUSX HAaHOOOBEKTOB, B PE3YJIbTATE YETro Ha
s3plke Python peann3oBana MaremaTuyeckass MOJeNIb HEJIMHEWHOW (UIbTpalUuU
M300pKEHUI C HAHOCTPYKTypaMu. Peann3oBanHas MOJIEIb TTO3BOJISIET TPOBOIUTH
roMOMOp(HYI0 U MEIMaHHYIO (UIBTPALMIO IKCIIEPUMEHTAIHBHOTO H300paKEHUS,
IIpU 3TOM IO3BOJISIET YJAJSATh IIyMbl C OJHOBPEMEHHBIM BBIJIEJICHUEM KOHTYPOB
HAHOOOBEKTOB JIJIs1 JaTbHEUIIIeH OIEHKU UX T€OMETPUUECKUX TapaMeTpoB.

OcHOBHBIE  pe3yNbTaThl  JUIJIOMHOW  pabOThl  anmpoOWpPOBaHBI U
OMmyOJMKOBaHbI Ha MEXIyHapOoJHON HAyYHO-TIPAKTUYECKON KOH(pepeHIuun
«IIpuknamupie MPOOIEMBbl ONTUKH, HHPOPMATUKH, paguoPu3uKud U (PU3MKH
KOHJICHCUPOBAHHOTO COCTOSIHHS», KOTOpasi COCTosu1ach B ropojge Mwuncke 18-19
Mmas 2023 r.



PODEPAT
JlpiruioMHas mparna: 52 crapoHki, 23 MalmoHKay, 25 KpbIHiL, 1 qagaTak.

Knrouasviss crnosvi: BBISIBBI HAHACTPYKTYP, ®APMAT JPEG,
JIIHEMHAE I HEJJIHEMHAE ®IJIbTPABAHHE.

Ab'ekmam  Oacnedasanns  ABIILIOMHAW Mpanbl  3'SYJIAIONUA  BBISBBI
HaHACTPYKTYp y hapmanie JPEG.

IIpaomemam oacnedasanns 3'aynsenia JiHeiHae 1 HeliHeHae QilbTpaBaHHEe
BBISTY HAHACTPYKTYP.

Mbma npayer — aganTtauplsi MeTaaay HeTiHeiiHara (inbTpaBaHHS BBIIY Y
JAYbIHEHHI J1a SKCHEPBIMEHTAJBHBIX BBIAY HAHACTPYKTYp ISl 3a0€CIsudHHS
MardbIMacili BEI3HAYIHHS 1X T€aMETPBIYHBIX ITapaMeTpay.

Memaowl 0acnedasanns - KamMnyTapHae MajdJisIBaHHE.

Y AplioMHal mpanbl Aacieayrola JIHEHHbIS 1 HeJIlHEHWHbIS MeTajlbl
binpTpanpli BeiAy (apmary JPEG, y mpsiBaTHacii, meapisiHae 1 romamopdHae
(b1apTpaBaHHE.

VY BBIHIKY arfisily ICHyIOUYbIX MeTa 1ay JiHeiHara 1 HelliHelHara (iIbTpaBaHHS
JT140aBbIX BbISTy HAHACTPYKTYp yCTaJsIBaHA, IITO HEJIlHEHHae (IbTpaBaHHE MOXKa
BBIKAPBICTOYBAIlla I MAaJlOHKay 3 HaHACTPYKTypami JJisi BbI3HAYDHHS
reaMeTphIYHBIX MapaMmeTpay HaHaaO’ektay. [lacimenaBaHbl iICHYIOUBIS IIYMbBI Ha
BBISIBAX HaHaal'eKTay, y BbIHIKY 4aro Ha MoBe Python paainizaBana maTamatbldyHas
MaJI3J1b HeNliHeHara piabTpaBaHHs BbIAY 3 HAHACTPYKTypaMi. PaarnizaBanas Maadiib
na3Baisie IPaBO3iIb romamopdHae 1 MeabIsTHae (birbTpaBaHHE
OKCIEPhIMEHTAIbHAN BBISIBBI, IITO ¥ CBAal0 HYapry JAa3Bajisie BBLAATING IIYMBI 3
aJIHA4YacoOBbIM BBUIYYIHHEM KOHTypay HaHaal'ekTay s Jajieiimaid arpHKi 1X
reaMeTphIUHbIX ITapaMeTpay.

ACHOYHBIS BBIHIKI JIBITUIOMHAW Tparpl anpabaBaHbl 1 amyOJiikaBaHbl Ha
MixHapoaHail HaByKoOBa-NpakThlyHAW KaH(epaHibll «lIppikinaaHbisa mnpadiembl
OMITHIK1, iH(hapMaThIKi, paabiédiziki 1 Pi3iKi KaHAPHCABaHATa CTaHY», IKast af0bLIacs
¥ r. MiHcky 18— 9 mas 2023 r.



ABSTRACT
Diploma Thesis: 52 pages, 23 figures, 25 sources, 1 appendix.

Keywords: IMAGES OF NANOSTRUCTURES, JPEG FORMAT, LINEAR
AND NON-LINEAR FILTERING

The object of study of the thesis are images of nanostructures in JPEG format.

The subject of the study is linear and non-linear filtering of images of
nanostructures.

The purpose of this work is to adapt the methods of nonlinear image filtering
in relation to experimental images of nanostructures to provide the possibility of
estimating their geometric parameters.

Research methods - computer simulation.

Linear and non-linear methods for filtering JPEG images, in particular,
median and homomorphic filtering are studied.

As a result of existing methods review for linear and nonlinear filtering of
digital images of nanostructures, it was found out that nonlinear filtering can be used
for images with nanostructures to determine nano-objects geometric parameters. The
existing noises in the images of nano-objects are investigated, as a result a
mathematical model of nonlinear filtering of images with nanostructures is
implemented by means of Python language. The implemented model makes it
possible to carry out homomorphic and median filtering of the experimental image,
which, in turn, makes it possible to remove noise with simultaneous selection of the
contours of nanoobjects for further evaluation of their geometric parameters.

The main results of the thesis work were evaluated and published at the
international scientific and practical conference "Applied Problems of Optics,
Informatics, Radiophysics and Condensed Matter Physics"”, which took place in
Minsk on May 18-19, 2023.



