Typaamu Camun:koHosuy ’KYMAEB,
V36exucmon xarxapo ucnom axademuscu,
3amonasuii axbopom KoMMyHUKAYUs

MexHON02UANAPYU Kagheopacu Kamma YKUmyseyuci,
PhD.
Turdali82@mail.ru

Anvarjon Abdujbborovich MAHKAMOY,
Vsbexucmon xankapo uciom axademuscu,
3amonasuii axbopom KoMMyHUKAYUs

MexHON02UANAPYU Kagheopacu Kamma YKUmyeyuc,
PhD.
Mahkamovanvar2020@gmail.com

INAXCHHU TAHUB
OJIMIIIA TACBUPIAI'U
OBBEKT BEJII'NJIAPU
CAMAPAJTOPIMI'MHU OLIUPHUIL

AJI'OPUTMbBI BBIIEJIEHUA

ITPU3HAKOB OFBEKTOB HA

N30BbPA’KEHUU B 3ATAYAX
NIEHTUOUKAINA JINYHOCTHU

IMPROVING THE EFFECTIVENESS
OF OBJECT MARKINGS IN THE
IMAGE IN TERMS OF IDENTITY

AHHOTanusA: Ywby wmaxonaoa Kyiox
YAHORU MAC8UPU ACOCUOA WAXCHU MAHUO ONUL
macanacuoa maceupoazu Oeneunap axicpamuuuHuHe
camapaooprucutu OWUpUW areopuUmmiapu
maxkaug smunean. Ywoby aneopummiapHune
Oupunuyu Oockuuuoa Oepuiean mMaceupiap
Tabop unempu époamuda unempnaw amaiea
owupunaou. Mkkunyu 60cKuuuda 3ca 2eomempux
Oeneunapuu axcpamuul ycyau époamuoa Kynox
YAHORU MACEUPNAPUOAH XAPAKMEPAOBYU
beneunap asxcpamud onunaou. Muwnad wuxunean
aAneoOpUMMAAp Maceupilap KypuHuumuoa bepuneam
00beKmaapHy MacHUGIAUL MACAIACUHYU eyuwuea
UYHAIMUpUIan mypiu KYpUHumoazu 0acmypul
MAACMYARAPHU MAWKUTL IMUWLOA KYTTAHUTUUU
MYMKUH.

Kanur cy3nap: buomempus, pakamnu maceup,
manub onuw, KynoK 4aHo2u maceupu, bereunaphu
axcpamuuwt, Guremp, [abop ¢urvmpu, Iaycc
dyukyusacu, eeomempux 6eneuNapHu axrcpamui

yeyau.

AHHOTaNUs: B smou cmamve npednazaiomesi
aneopummpl 0Jisk NOGbIUEHUS IPhexmusHocmu
Pazoenenusi CUMBON08 HA U300PANCEHUL C MOYKU
3penust UOSHMUDUKAYUU HA OCHOBE U300PAICEHUSL
yaumku. Hzobpasxcenus, npedcmagiennvie Ha
nepeom smane 3Mux a1e0pumMmos, Qurbmpyomes
¢ ucnonvsosanuem urvmpa Iabopa. Ha émopom
omane XapaxkmepHvle NPUHAKU U3BLEeKAIOMCS
U3 U300paddceHutl YIUmKU ¢ UCNONb308AHUEM
Memoda 2eOMEmMpU1EcKo20 Pa30eeHust NPUHAKOS.
Paspabomannvie ancopummer mo2ym Ovimo
UCNONIL308AHbL NPU OP2AHUZAYUU NAKEMOS
npocpamMm pasiuiHo20 Mund, HANPAGIeHHbLX
Ha pewlenue 3a0auu K1accupurayuu 00bexmos,
3A0AHHBIX 6 BUOE U300PANCEHULL.

KuaroueBsle ciioBa: 6uomempus, yugppogvle
uzobpasicenus, obpabomka uzobpadcenull,
PACno3Hasanue, U300PaANCeHUst YULHIX PAKOBUH,
8bl0eIeHUs NPU3HAK08, (hunvmp, puremp [abopa,
Qyuxyua Laycca, memoo ceomempuuecko2o
Pazoenenusi CUMBOJL08.

Abstract: This article proposes algorithms
to increase the efficiency of character separation
in an image in terms of identification based on
the image of the cochlea. The images given in the
first step of these algorithms are filtered using a
Gabor filter. In the second stage, the characteristic
characters are extracted from the images of the
cochlea using the geometric character separation
method. The developed algorithms can be used in
the organization of software packages of different
types, aimed at solving the problem of classification
of objects given in the form of images.

Keywords: biometrics, digital image, image
processing, recognition, ear image, feature
extraction, filter, Gabor filter, Gauss function,
principal components analysis, geometric
character separation method.

CyHITH BakTiapaa KUPUII THU3UMIAPUHH
Oowmkapul, axOopoTiaapHU XUMOsJIAIl AWUHUN-
Mabpupuil coxaiapra XaM KYyJJIaHUIAETTaHU
xamga ymOy coxaja sIHTHM 3aMOHaBUU Ba
MCTUKOOJLTH IOTYKJIapra 3pUIIAIAETTaHl TAKCUHTa
JIOWWK, AWHUKCA, TMHUH-Mabpuduii coxaaapaari
KUPHUII TH3UMJIAPUHU OOMIKapHWIa MaXCHU
TacBUpH acocuja Ba maxcui ID pakamiiapugax
¢doiinanann6® xenumaMokma. Onud OGopuiraH
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TaJKUKOT HaTHKajJapH IIYHU KYpCaTMOKIAKH,
KYJIOK YaHOFW TaCBHPH acoCH/a IaxCHH TaHUO
OJIMIITa ACOCJIAHTaH OMOMETPHUK TH3UMIIAp OOIIKa
mry Kabu aiipuM OMOMETpPHK TEXHOJOTHsIapra
HucOaTaH SIXIIM UCTUKOOIIapra 3ra Ba Oup KaTop
a3a/UTMKIapH MaBKYUTHTHHA Kypcatau [1:4].

MacanaH, miaxCHUHT PyXHH XoJjaTiapura,
MHUMMK y3rapuliapura Ba XHC-TYWFy Xamza
napao3 s dexriaapura 6ornuk Oymmaiinu. byaman
TAIIKAPH KYJTOK YaHOFU OOLIKa TYpiIx OMOMETPUK
TEXHOJOTUSJIADHUHI aHUKJIMK JAapa)xacu Ba
KYJJam y4yH KeTaauran caph-xapaxamiapHuHT
HUCOMI MyHOca0aTiapura HucOaTaH Xam SIXIIH
ucTuKOoIapra ara [2:3].

TexHUK KypHUIMalapHUHT MabJIyMOTIapHU
KaOyn KHJIMII XYCYCHSITH Ba CypaTra OJIHII
MoOaitHUIarK EPYFIIMK Japaxkaiapy Kabu oMuLIap
TacBUp cudaTura Typiauda TabCUP KHJIHIIH
MYMKHH. Arap TacBup cudaru EMOH Oyica, yHH
axutam 3apyp. UyHku, cudarnm Oynmaran
TacBUpIapaa OeITrmIapHA KPATUII Ba TAHHO OJIHIIT
caMapaJii amaJira ommaciurd MyMKuH. [IlyHuHr
YUyH XaM LIaXCHU TAaHUO OJIUII Macanacuia TaCBUp
cudaTuHU AXIIUIAMI 3apyp.

Cyurru Bakmiapaa ['abop ¢umbrpnapura
Oynran >pTHOOP TOOOpa OPTHO OOPMOKIA, YYHKH
ymoy GuabTpaap xaMm (azoBHid, XaM 4acTOTaBUH
coxajnap/a y3IapuHUHT ONITHMAJT JIOKaJUTaIITHPHULI
XyCyCHUSITIIapUra 3ra SKaHIMKIapUHH KYpCaTMOKAA
[4:5:7]. T'abop ¢unbTpnapumaH xyna Kyn
coxanapaa, )KyMmiaJgaH, TeKCTYpaH! CerMEHTalus
KWJIUIL, TaCBUpJapAard oObeKTIapHHU a)XKpaTHL,
XyXKoKaTiaap TaxJIMJIM, TacBUpP derapalapuHH
AHMKJIAI, KY3 KOPAYnFU acOCU/Ia WACHTH(DUKAIIHS
KHWJIMIL, TAacBUPJApHU KoJutaml Ba HM¢ojaanail
Kabu coxanapja KeHr (oiganaHnud KeIMHMOKIA
[6:8:9:10].

Hwnune maxcaou. I'abop dueTpu Epmammna
¢unapTpiaHTaH KyJIOK 4YaHOFM TAaCBUPUHU
XapaKTepJoBYM TI'E€OMETPHUK ycyn €pramuia
OenTHIIapuHu aKPaTHII Ba ylap acocuja TaHuO
OJIMII MAcCaJIACMHHU €YHIIaH HOOopaT.

Macananune kyiunuwu. Oapa3 KUIalaukK,
A Y M ta xynox yaHOFM TACBUPH

T =\t
oepwiran 0yncuH. By epna l o
L, (x.7)
' TaCBUPHUHT KOOpAMHATAIN HyKTaHUHT

0ymuo,
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panT Kuitmary, X Ba ¥ MOC paBHIIIa TACBHPHHHT
9HU Ba OyWnary HyKrajap COHU.

Macananu euuw ycynu: I'abop Ba ['aycc
GUIBTPAAPUHUHT MOAYJSLUICUHA MablyM
Oup yacTtoTa Ba HYHAJIMIIJAru CUHYCOHIAJ
TEKUCJIMK cudaTuia Kapajaly Ba y Kylugaruia
nomananam:

h(x,y) =g(x,y)s(x,y)

Oy epna s(x,») KOMIUIEKC CHUHYCOUJIA,

gxy) . aca MKKU yiauamin [ayce QyHKIUSICH.
Komrmneke cuHyconaa Ba MKKH yimuamin [aycc
¢byukuusicn Kyiunarnya udomananaau [11:12:13]:

S(x y) A e—j27r(u0x+v0y)
9
2 2
1 Ly
20, o

g(an/)=ﬁ€

Ukku ymuamnum ['abop ¢uibrpunn Kyingaru
KYpUHHIITa E3UII MyMKHH:

2 .
e—] 27 (ugx+vyy)

@UIBTPHUHT YAaCTOTABUM XapaKTEPUCTUKACH
Kyiujarnua XxucoOmanan:

Hu,v)=Gu—-u,,v—-v,)

a 2p N2 2 N2 )
H(M,V) 220_ xo_y[e 27 u—uy)” oy +(v—vy) O'y]]z

l [(u_uo)z+(v_%)z}

1 2| o2 P
= e * Y
20 O,
1 1
o, :2—,0'v :2—
Oy epna O oy,

laycc gpynkumscu (u,v) 4aCTOTaBUN COXaHU

(1195 o) ra cu
JOKUTHITHU aMmajra OIIMpajH.
Mynnait kb [abop GuinbrpuHU YacToTaBUN

(uy,vy)
coxana ra, sSIkHA KOOpAWHATAIap OOIIUIaH
u
-1
SR tan” —*
Uy TV, .. v
Macodara Ba HyHATUIITH 0 ra

cukuTHiTaH [ayce QyHKIpsicn cudaruia Kapar
mymkuH. HOKopugarn ukkura Gopmynanaru

v .
(5, V) I'aGop GunsTpHHUHT (ha30BHIl COXaTaru

o.,0
MapkKasu 4YacToTacHu ,2[66 arajJaau. x Y



napametrpaap [aycc koOurunuHr X Ba Y
HyHanumuiap 6yiinya craHnapT YeTIaHUIIapUAND
Ba yJiap QUIBTP YaCTOTaBHW YM3UFU KEHIJIUTUHH
Oenrmiad Oepaau. 1-pacmia Oup XM YaCTOTAIArH,
OMPOK TypIu Oypuakiapaard YM3UKIapIaH TallKuI
TONTaH TacBUpiap yuyH ['abop ¢unpTpuHHHT
HaTtuwxkanapu kypcarunrad. [lyam xypum

MYMKHHKH, Y3rapyiil Xxam 0 Oyp4ak HyHamummaa

Oynranga 0 HyHaumiar GUIBTPHUHT COXaIaru
’kaBoOm Xam Kyuwin 6ymanu [14:16:17]. by xonna
OJUIUH TEKUCIIAIIaH KeUHHT Y OYcarasalil aMaJIiHU
Oakxapull TacBUPHU TYpTTa HYHaIWIIAaru
YU3UKJIApTra MOC KEJIYBUHU TYPTTA COXara axparTuii

u,,v,,0_ ,0
y4yH erapiauaup. TacBupHu ( 02702 x? y)

napameTtpnap OuiaH anukiaanrad ['abop unsTpu

y (u,,v,)
OpKaJIM YTKa3uO TaCBUPIAry YHEPTHICH
(azoBuMii yacToTa HYyKTacura sSKHH >XOHra
JKaMJTaHTaH 0apya KOMIIOHEHTAIapHH OJIAMU3.

a)
N |
» »
M | Mo
L3 »
6)

1-pacm. Oup Xui yacToTanaru, Typiu
Oypuakyiapara TacBUpiap yuyH ['abop
(WIBTPUHUHT HATHXKaJIapy
a) Bepuiran Tacsup; 6) ['aGop ¢unsTpuHUHT
0, 45, 90 Ba 135 ityHanuuuiapra Moc Oyiran
OJIMH YM3UKJIAp YUyH KYJUTall HaTHXKalapu

TacBupHU xapakTepiioBYH Oenrunaap
caMaJIopJIMIHHK Oaxonali Oeruiap aKpaTUITHUHT
FEOMETPHUK yCcynu OuiiaH Ouprajukaa amanra
OLIMPWIIH. benrunap akpaTUIIHUHT T€OMETPHK
yCyJH KyHHJaru Kajamiap/a aMmaira OLIHpHiIaiu.

1-gadam. KoHTYp 4U3MKIapH aKpaTUITaH,
Xap XWI XaJaKUTIapiaH TO3allaHTaH Ba CKEJIETH

OJIMHTaH KYJIOK YaHOFH TaCBHPH k Oymakmnapra
OynuHaIu.

2-kadam. Xap Oup OYynaknapjaa Oup Heuta
IUIUICIIAP XOCHJI KWJIMHAIW Xamjaa xap Oup
SIUMIICIAp OUIIaH OJIIUHTH AIUIUIICIIAp Opacuaaru
Macoga Oup Heya MUKCeNra KarTa KUu0 OJTMHAH.

3-kaoam. Xap Oup smmumnciap KOHTYP
YU3UKIIapHU 6I/IJIaH KeCHullaanuran HYKTaJlapu

(j=1m .
conn P (G ) XUcoOmaHay Ba y Kyiumarna
TYIUTaM KYpuHUTIHAA nomaaranamm.

E = {plapza'"apm}a (izla_k)’

6y epma M - maxmnnap conm.
4-kaoam. Xap OUp DIUIUICHUHT KOHTYD
YU3UKIapu OWIAaH KeCHINaJWraH HyKTallapu

J Macoanap xucoOmaHam.
Xap Oup IMmaxkmgaH

opacuaaru
S-kaoam.

d.

onuHran  ’ wmacodanap WHUFMHAWCUIAH

D, = Z dj (t=1m) KOMITOHEHTAIN o,

TYIIJIaMHU [AKJUTAaHTUPUIIA]TN
O, ={D,.D,.....D,}, i =1k)

Q; TynmnamM  B3JIEMEHTIApHUIaH
uaeHTUUKALUOH Oenruiap cudaruga
(hoitnananmman.

P B

IOxopunmaru ' Ba & Tyniaamiaap

S . .
acocuja | Oenrmiap TYyniaaMu ~KyHuaarmda
maksutantupuianu [3:15:18].
S;=Fh UQ: ={P1s Drseees P> Dy Doy D,y = {51385500058,,4 (i=1,K)

b
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S (1=1k) Oenruiap TYmiaMu acocuja

I/II[CHTI/I(I)I/IKa]_[I/IOH 6CJIFI/IHap BEKTOPU, ABHU
X =S USU.,...US, =(x. %5000, %5y, ) X, =5, i=12Mm

Wnentuduralnon OeNrmiapHu aKpaTHil ya9yH
KYJIOK YaHOFU TaCBUPHHU OMp HeuTa Oynakiapra
OynuHraH Ba Xap Oup Oynaxnapga Oup HeuTagaH
SIUTUIICIIAP XOCHIT KWIMHTaH HaMyHaJlapH 2-pacMaa
KEJITUPUIITaH.

2-pacm. KyJIOK YaHOFH TACBHPUHH OUP
HeuTa 0yaaK/apra 0yJuHTaH Ba Xap Oup
Oyaakjapaa Oup HedTaaaH JLTUIICIAP
XO0CHJI KWJIMHIAH HAMYHACH

TacBUpHU XapaKTepaoBYM Oenruiaap
caMaJIoOpJIMIHHU OaxoJial Oesrniap aKpaTUITHHHT
IOKOPHJA KeITUPWITaH KyJIO0K YaHOFH TACBUPUHH
XapaKkTepioBun OSNTHIapUHHA TEOMETPHUK YCyaa
QKpAaTHUIL AJITOpUTMIIapy Oninad Oupranmkaa ['abop
(GUATPUHY KYJUTall OPKaJIH aMajra OIIUpUIITaH
Ba OJIMHTaH HaTrXanuap 3-pacMia KeJITHPHITaH.

Bynna Tanu6 onwmim k -SIKUH KYIIHWIAP YCyauaa
amMaJra OIIMUPUIIN.
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=== reOMETPHK yCy/ == a6op punbLTPM 6MNaH Gupra
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3-pacm. TaHnO oJ1HMII reoMeTPHK YCYJLIa Ba
I'aGop duurpu 6uaan Ouprajmkaa aMmaJra
OIIMPHMIITAH HATHIKACH

Yeynuu mascpubaseuin maoxkuxomu.
Taknu¢ >Tuiaran anroputMiapaad Goiaananud
aManuii Macana eyuin yuyH Delphi mactypnam
THWINAA KYJIOK YaHOFU TACBUPUHH XapaKTePIIOBYH
OenTHIapUHA AKPATHII JACTYPH UIIIA0 YHKUIITH.
YOy nactypHUHT (QyHKIMOHAT HIMKOHUSITIAPUHH
TeKmupun Makcaauaa 30 Ta MaXCHUHT Xap XUl
KYPUHHUIIUAATH KYJOK YaHOFH TAaCBHPJIApUHU
XapaKTepJIOBYU OeNruiapu axparud ONHHJIH.
bynnma xap 6up cuu@ (mraxc) yayH 15 ta Kymok
YaHOFHU TACBUPH OJIMH]IH.

Xynoca. Kynox 4aHOFM TacBHpHU acocuia
HIaXCHU TaHUO OJHII Macajacuaa OeiruiapHH
KPaTHLI aNTOPUTMIIAPH TakIH( dTHiraH. Maskyp
OeJITMIapHHU a)XXKPaTHII alrOPUTMIIAPH MOACIH
Oouutanrud TacBupiapHuHT ['abop ¢uubTpura
acoCJIaHTaH TaCBUPJAard OObEKTHH XapaKTEPIOBYH
OeNrHIaprHu TEOMETPUK Oeruiap acocuaa KyJaoK
YaHOFU TACBUPHUHU XapaKTePJIOBYH OeNTHIapUHN
axpaTumra acociaHaau. Mmna® 4Yukuiarax
ANTOPUTMIIAp TacBUPJAp KYpUHHUIIUAA OepUIIran
00BEeKTIapHU TacHU (ANl MacalaCHHU EYHINTa
UYHANTUPWITaH Typiu KYypUHUINJATU NacTypUil
Ma)kKMyaJlapHH TalIKWJI 3THIIAA KYJJIaHUJTUIINA
MYMKHH.

YOy anropuTMmiiap HaTHXKAJIAPUHU TaXJIHI
KWJIMII [IYHU KYpPCAaTAMKH, OeNruiap COHU KaM
oynranaa ['abop GunTpuHU KyInamjad OJMUHTaH
Hatwka [[abop QuATpUHM KyniaaMacaaH OJMHTaH
HaTWKaJaH camapaiupok oynau. bearunap conn
Ky Oynranjga aHUKJIMK Japa)kacu Oup MyHUa
IOKOpHU, OMpoK ymlOy OenrujapHH XucoOmanml
Mypakkab 0y KomMoKa.
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