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oyma M — cudar xaputacumaru HamyHanap couu, 9SIM i j— HamyHagarn SSIM wuHzekce

kuitmaru. W ; 9ca j — HamyHara OepuIiIraH BasH Ba y KyWHJard ApTHU KaHOATIAHTUPHIIM 3apyp:

M
W, =1 @)
j=1
NCC (Normalized Cross-Correlation) [3]:
N

S S (G D)1, D]
i=1 j;l . (8)
> (1,3 )

1 j=1

NCC =

NAE (Normalized Absolute Error):

%il[lo(i,j)-u(i,nu

©)

NAE =

331G )|
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AD (Average Difference): Dramon Ba KaiiTa WIIUIaHTaH TAaCBUpJAp opacuaaru yprada (apKHH
TapMUHIAHIH [3].

1 M N
AD = ——>" > (1,(i, i) = 1,(, j)) (10)
MN =2

Xynoca. Taceup cudaruuau Oaxosain Mypakkad Basuda XuUCOOJaHAAU, aMMO TYpJIH OOBEKTHB
OaxoJamn ycyJlapy TaCBUPHU THKJIAII AITOPUTMIIAPHHY WIUIANTN Ba YJIApHU TacBUpP cudarura Tabcupu
XaK{Jda KAMMATJId MabJIyMOTIapHH Oepaau. YmiOy TaakKMKOTAa TacBUp cUGATHHM STajlOH acocuaa
6axomamauHar SSIM, MSE, PSNR, RMSE, ERGAS, MSSIM, RASE, AD, NAE Ba HCC kabu ycymrapu
TaIKHUK STHIA. DTAJIOH acocuia 0axojanl yCeyJulapy COIIAUTH Ba aHUKJIUTH cabad TaCBUpPIIApHU KaiTa
unuramaa keHr ¢oinananmiaayd. Tannanran 0axoamn ycyjiapyu TaCBUPHU KalTa WIUIAII TeXHUKACHHH
TaKOMUJIAIITUPHII Ba aMajMid WiIoBajapAa IOKopH cudamid pakamid TacBUPJIAPHH  OJIMIIHU
TabMUHJIAIIIA MyXHM BOCHUTA CH(aTHIa XU3MaT KHJIa IH.
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AHHoOTauus. Ma3kyp TaIKMKOT WIIKWAA PaKaMJId TacBUpJapAard MOBKWHIAPHU OapTapad STUIIHU
3aMOHaBUH (UIIBTPIapH TaxJWI KWIMHTaH. TacBup cuaTHHM AXIIWIAIIAa KeHT (oWamaHuIauran
Vpraua, Beitnep, I'aycc, Meaman, aHm3oTpomuk muddy3uoH, Ownarepal Ba TEOMETPHK Yyprada
(GUIBTPIApUHUHT Ha3apHid acociapy Ba MaTeMaTUK MOJEIJIapH KeNTUpWIrad. Xap Oup QuibTpHH y3ura
XO0C XyCycusTIapy, ad3aIMKIapd Ba KYJUIAHUII cOXalapu Kypcarwirad. YM3WKIN Ba HOYHM3HUKIIH
¢dbunpTpnam ycyiapiuad GapKiapy, IyHUHTACK KUppajlapHH cakiad KoJTraH XoJia NOBKUH NacalTHPHII
ycymuiapu Oaradcun G6aéH aTmiraH. TaKUKOT HaATWKAIApW TACBUPHM KalTa WILIAIl TH3UMIIAPHIA
ontuMan (QUILTPHH TAHJAIl Ba camMapaid [IOBKUHCH3IAHTHPHII aNTOPUTMIAPHHHM WILIA0 YUKUIIIA
aMaJIMi axaMusTra sra.

Kamut cy3aap: pakamiau TacBup, HIOBKHH Tacaiitupuii, ¢GuibTpiani, meauan Guibtp, [aycc
¢bunbTpu, Belinep dunbTpH, Ounarepan GUIBTP, aHU30TPONTUK AU DY3usi, TACBUP cudaTH.
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Abstract. This research article analyzes modern filters for eliminating noise in digital images. The
theoretical foundations and mathematical models of widely used filters for image quality improvement,
including mean, Wiener, Gaussian, median, anisotropic diffusion, bilateral, and geometric mean filters, are
presented. The specific characteristics, advantages, and application areas of each filter are demonstrated.
The differences between linear and nonlinear filtering methods, as well as edge-preserving noise reduction
techniques, are described in detail. The research results have practical significance for selecting optimal
filters in image processing systems and developing effective denoising algorithms.

Keywords: digital image, noise reduction, filtering, median filter, Gaussian filter, Wiener filter,
bilateral filter, anisotropic diffusion, image quality.
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AnHoTanus. B maHHO#N MccnenoBaTenbCKON paboTe MpOaHaTU3UPOBAHEI COBPEMEHHBIC (DHIBTPHI
VIl yCTpaHEHHS IIYMOB B LU(QPOBBIX H300pakeHHsX. lIpuBeneHbI TeEOpeTHYECKHEe OCHOBBI H
MaTeMaTH4YeCKHe MOJEIH LIMPOKO HCIOJIBb3YEMbIX AN yMy4IIEeHHs KauecTBa M300pakeHus (GpuibTpos:
cpennero, Bumnepa, l'aycca, MeamaHHOTO, aHM30TPONHONW IU(Qy3un, OHIATEPATBLHOTO M CPEIHETO
reomerpuyeckoro. Ilokaszansl cnennduueckue XapakKTepUCTHKH, IPEUMYILIECTBA U 00JacTH NPUMEHEHUS
kaxaoro ¢mibtpa. llogpoOHO W3IOXKEHBI pa3nuuus MEXKIy METOJaMH JIMHEHHOW ¥ HeNWHEeHHOU
(uIIbTpaIy, a TAKKE METO/Ibl CHUKEHHS IIIyMa C COXpaHEHUEM KpaeB. Pe3ynbraThl uccie10BaHus HMEIOT
MPAaKTUYECKOE 3HAYEHHE Ui BbIOOpa ONTHMAaIbHOrO (puiabTpa B cucTeMax 00pabOTKH M300paKeHHH M
pa3paboTku 3 PEKTUBHBIX AITOPUTMOB IIyMOIIOIABICHHSL.

KiroueBble ciioBa: nudpoBoe H300pakeHre, CHUKEHHE LTyMa, (GHIIbTPaLysl, MEIMaHHbBIH (QUIIBTD,
¢uneTp laycca, ¢uneTp Bunepa, OunarepanbHblii GWIBTp, aHU30TponHas AupQy3us, KadecTBO
n300paKeHHS.
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Kupum. Pakamiu TacBupiiap MHCOHUSTHUHT XO3UPTH 3aMOHABU XaéTH/a KSHT TapKajiran 0Yiuo,
yinap (aH Ba TeXHHMKA PUBOXJIAHWIINAA ACOCHH VpWHIApAAH OWPHHM drajuiaiian. Yoy pakamiu
TacBUpJIap KaTTa XaXMJarn MabIyMOTJIAapHH V3 wWuMra oyiaau. PakaMiau TacBUpJaH eTapiiu
MabJIYMOTJIAPHH OJIMII Ba camapaiv (oiJalaHWIl y4yH YHU IOKOpU cudarra sra OYIuimd MyXUMIHD.
[IloBKWH TaCBUpHU CU(ATIN TAaKAUM STHUIIIA TYCKUHIMK KAJIYBUYM Ba aHMK 3YMMH UILIA0 YMKUJIMAaraH
MyaMMO Oynraniaurd OoWc TacBUpPHM KalTa WILIAIl COXAcHUJard TaKIKUKOTUYUIAPHH acOCH 3BTHOOD
Mapkasuaa xucoomanamu [1].

TacBupaa IOBKUH MaBXy/UIMTH (POH caxHajlapuHU Oy3wiuimra caba®d Oyianu Ba HOAHUKIIHUK,
apredakTiap kabu HoMakOyn A dexTiapHu kentupusd unkapanu [2]. [lly cabadnaH, IIOBKWH MacalTHPHUIIL
(UIBTPIAPUHM YPraHWII TACBUPHHU KaiTa MIIIAII jkapaéHuIard MyxuM Baszuda xucobOnmaHamu. Maskyp
WIJIa TacBMpJAard HIOBKUHJIApHU Oaprapad eruiia KeHr QoiJaaHMIaIUraH MIOBKHH TacCalTUPHIII
(UIBTPIAPUHMHT TaXJIMIA KSITHPUIITaH.,

OuIbTP TypJaapH. S"pTaqa $unpTpuaa Xap OMp MUKCed KUMaTh OMHA WYMJATU KYIIHUJIAPHUHT
YypTaua KuiiMaTH OMJIaH aIMAIITHPUIIAIH.

fy)=— 3 gt )

MmN (s)es,,

OyHIa f(X,y)— wmouos OepuiiraH TaCBUP, m Ba n — QWITHP SAPOCH YIUaMUHHU OUIIUPA[IH, Sxy -
MapKasu (x,y) OYJiraH TacBHpHH O€NTHIIAHTaH TYPTOypUYaK MaiJIOHWHAArH KOOpAUHATAIAD TYIUIAMHUHA
ounmupanm, g(s,t) — SJIPO OWHACH WYMAArH s Ba I KoopJuHAaTamapua NIOBKUHIIM TACBUPHUHT TTHKCE

KuiiMaTuHU udoaanaim.

Beiinep ¢wibTpu - TacBUpHAru aJIMTUB MIOBKWHJIAPHW ONHUO TalUTalIy, IIyHWHT/EK, IOBKUH
nacaiTUpMIla YMyMUH YpTradya KBaJgpaT XaTOCMHM MHUHUMAQJUIAIITHPUII HYKTaW HasapuIaH yTa
MakOyIIup.

laycc GunbTpu - Oy TacBUpPHH CHILTHKIANI EKM XUPAJAIITHPHUII YIyH TACBHUPHH KalTa WIIIaIiaa
KEeHI KYJUIaHWJaJWraH HOYM3MKIM (GuiasTp Typu Oyiam0, y Taycc dyHkiumsicura acocmanaau. [aycc
(dhyHKIMACH KyWHary makira ara.

2 2
G (X 1 XZLZ
y) = e (2)

no

Oynma X Ba Y - tacBupHH (ha30Buil KOOpIUHATANIApH, O - TaycC TAKCHMOTHHHU CTaHIAPT OFUIIIN.

Meanan GUIBTPHU HOUM3HUKIN QUIBTP OYIMO, KHPHUI HAMYHACHHUHT MEANaHa KMMAaTHIaH KeJno
YUKKAH XOJ/1a YAKHUII KHAMaTHHHA XucooOmaiinn. CyHrpa ymap Taptubnanamu. YmOy ycynma xap Owp
MUKCEITHHU KyJIPAHT JIapa)kacy MabIIyM SIIPO YaaMuaaru arpodaari muKceiapat Ky panT gapaxanapu
MeraHa KHAMaTH OWJIaH alMaIlTHPHIAIM.

f(x, y) = median {g(s,t)} where (s,t)e S, 3)

6y epma f(X,Y)— ¢unptp Kynmammnranman keiims onmHraH TacBMpHM ubonamaiimm, X,Y — haszoBuit

KOOpAMHAaTanap, Sxy — Mapkasu (x,y) OYiraH TacBUPHHUHI OeNTWJIaHraH TYpTOyp4Yak MalIOHUHAATH

KOOpAMHATANap TYIIaMUHHU OMJIANPaaH, MeauaH (PHIIBTPU [OBKUHIM TACBUP MEAWAHACUHU Sxy MaiI0HU

OCTHIATU g (x, y) HU X1co01a0 ynuKaau.

Annzotponuk udQGy3uoH (GUIBTPU HOUM3UKIA QUIBTp Typu OYnmuO, y TacBHpIapaaru
LIOBKWHJIAPHM NAcaWTHPHUII y4YyH SIKMH artpodiard mnukcemaapaaH (oiganaHagu. Y derapaiapiaru
MG Gy3uTHI KaMaUTHPHII YIyH GUIBTP YEKIOBIApUHY co3iaimu [3].

Bunarepan ¢unpTp KuppamapHu cakiaral XojJa TaCBUpJAAru LIOBKUHJIADHU caMapalld paBHILA
nacalTUpUIIN MyMKHH [4]. YV TacBUpHM MabiyM OMp CcOXacuaaru MNHKCEN KuiMaTiapura yprada
OFUPJIMKHU KYJUIAlll OPKIM MIUIalay, OyHIA OFUPIMKIAP MUKCEN KUHAMAaTiapy Ba MapKa3uil MUKCe
opacuaaru DBKJINA Macodac, IIyHUHIAEK, (pa30oBuil Macoda YI40BH OpKAJIM OeNTuiIaHaIu.

I'eomerpuk ypraya ¢puneTp apudmMeTHk yprada GuiIbTpra yximam HOUIAHIM, SbHU YHAA ypTada
apu(METUKHN XHUCOOJall YpHUTra reOMETpUK ypTadyaHu xucoOnaHagu. OUIBTPHM KyUlallfaH KeHHWH
OJIMHAJUTaH TACBUPHU KyHuJarnya aHUKJIal MyMKUH:
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1
n

G(x,y)=|rH S, J) | (4)
(i,j)es J

OyHIIa G (X, y) — YAKYBYH TaCBUP, S (X, y) — acll TACBHUP, GUITHP MACKACHIATH MUKCEIUIAp COHU m = n Ta
TCHT'.

XyJioca. Pakamun TacBupiapia MIOBKHH TMacalTHpHIn Mypakkald Bazuda xucoOnaHaau, YyHKH
LIOBKWH TMAacalTUpUIl (GHUIBTPIAPH CaMapaJopJIMTH HIOBKMHHHM Y3WTra XOC XYCYCHSTIapura Ba KaiTa
WIUIaHAUTaH TacBUp Typura O0oriuk. Ly cababaan Ma3kyp HIla TaCBUPAArd MIOBKHHIApHU Oaprapad
STUIIIA Kyn (oigaiaHWIaUrad Ba XyUcoOnamn Wynu Kyjaai Oynaran Oup Hedta (UIBTPIIAp XaKUJaru
MabIyMOTIap KeNTUpWiImK. Ymly KypuO uMkuiarad ¢GuiIbTpiap TaCBUPHM KalTa HIUIAII >KapaéHuIa
TE3POK HATHXKaA OJIMII UMKOHHUATHHA 6epam/1.
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TILSHUNOSLIK, TARJIMA VA MADANIYATLARARO KOMMUNIKATSIYA
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Annotatsiya: Ushbu magolada tilshunoslik, tarjima jarayoni va madaniyatlararo kommunikatsiya
o‘rtasidagi uzviy bog‘liglik yoritilgan. Tadqiqotda tilning madaniyatdagi o‘rni, tarjimonning madaniy
vositachi sifatidagi roli hamda madaniyatlararo mulogot samaradorligini oshirish omillari tahlil gilinadi.
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LINGUISTICS, TRANSLATION AND INTERCULTURAL COMMUNICATION
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Abstract: This article highlights the close connection between linguistics, the translation process,
and intercultural communication. The study analyzes the role of language in culture, the role of the
translator as a cultural mediator, and the factors of increasing the effectiveness of intercultural
communication.

Keywords: language, translation, culture, communication, linguoculturology, intercultural
communication, linguistic translation
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