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MVJI BEJITUJIAPA KOHTYPJIAPUHHU AKPATHUII AJITOPUTMJIAPA

T.¢h.0., npogpeccop H.C.Mamamos, M.M.)Kanenosa, K.K.Epesicenos
(“Towkenm uppuecayus 6a KUWLIOK XYHCATUSUHU MEXAHUZAYUSALAUW MYXAHOUCTIapU
uncmumymu’”’ Munanuti maoxuxom yHugeepcumemiu)
U.C.Hap3zynnaes (Myxammao an-Xopazmuii nomuoazu Towkenm axbopom
MexXHOI02UNapU YHU8epcumemu)

Annomayun. Maszkyp uwioa 2cpaouenmea AacoClaHeaH KOHMYP aAddCpamuu
Qunemprapu maokux KuiuHeaw ea yiapHu camapaoopaueu FOM, Fl-score ea
KOHMYp AHUKIAW XAmoJueu Kabu Kypcamrkuyiap acocuoa maxkkocianean. Xap oup
Kypcamxuyea MOC 3He camapaiu yuma @uibmpoarn myniam my3uiud, yHOd
Qunempaapuu mypau KOMOUHAYUAOA2U OUPAAUIMANAPU CUHOBOAH YMKA3UL2AH 6d
xap oOup Kypcamkuuea Mmoc onmuman Guiemp éxu uibmpaap oOupraumacu
AHUKJAHEAH.

Kanum cy3nap: uyn Oeneu, maceup, KOHMYp, pane MooOeau, 2paoueHm
onepamop, Fl-score, myniamnap ouprawmacu, manud oauwd, KOHMYpP aXCPAMUUL
Gunemp.

Annomauyusn. B smoii pabome uccaedyromcs punompul pazoeneHus KOHmypos
Ha OCHO8e 2paduenma u CpasHUBAEmcs Ux Npou3eo0UmMeNIbHOCMb HA OCHOBE MAKUX
noxasamenei, kak FOM, Fl-oyenka u owmubra oonapyscenus konmypa. boin cozoan
Habop u3z mpéx Haubonee >3¢hpexmusHviXx GUILMPOE Ol KANCOOU MEeMPUKU, 8
KOMOPOM MeCmuposaluct paziuiHvle KOMOUHAyUU @UILMPOE U ONpeoesics
ONMUMATILHBLI QUILMP UIU KOMOUHAYUU PUTLIMPOS 0I5l KAAHCOOU MEMPUKU.

Knrouesvie cnoea: opuenmup, uzobpasxicenue, KOHmMYp, UBemMoeas MoOeib,
onepamop epaduenma, FI-nokazamenv, KoMOUHAYUSL MHOMCECME, PACNO3HABAHUE,
paszoesierue KOHMypos, huiomp.

Abstract. In this work, gradient-based contour separation filters are
investigated and their performance is compared based on indicators such as FOM,
F1-score and contour detection error. A set of the three most effective filters for each
metric was created, in which different combinations of filters were tested and the
optimal filter or combinations of filters for each metric were determined.

Key words: landmark, image, contour, color model, gradient operator,
F1-score, combination of sets, recognition, contour separation, filter.

et PecniyOonukacuna 2023-WUTHUHT SIHBAph-
S } 6 arnpensb oimapuna 2144 ta iyn tpancnopt
3 eKI/I CTO on;mcacn oknOaTuaa raxmuHad 500 kumm
BadoT OTraHaurd Kawg otunrad  [1]. Baxtcusz  XoaucamapHu - aiipumiiapu
XalJoBUMIapHU Wynaa >bTUOOpCU3NUIK Tyhalaum pyid OepraHaurd KypcaTuira.
Kyn xomnmapna “mHcoH omunu™ Ae0 aTtajlaiuraH oMujl Hyiapaa pyud Oepaauras
aBTOXAJOKATJIapHU acocuil cababu xucoOjaHaau Ba OyHIA XalJaoBUM CTpecc

xoJlaTuAa OYNraHuaa, OroXJaHTHPUIL €KW TAaKUKJIOBUM Hyn OenrunapuHu Kypuo
yarypMaciuru cabad oynamau [2].

(62 ]




yauar y4dyH, pean BakTga MWyn OenrwiapuHd TaHuO OJNMII  Ba
XaIoOBUMIAPHU AKUMHJIAMO KejmaéTraH Oenrwiap XakuJa OroxJaHTHPYBUU
TU3UMJIAQPUHU MIIA0 YMKHUII OpKajdu Hyiapjaard OaxTcU3 XoJaucaiap Ba YIUM
XOJaTIapuHU KaMalTupuiira épaam OepHuil 3apyp.

Ma3kyp TaIKMKOT HWIIMHM MAaKCaJu-TacBUpJIapAard MHyn OearujiapuHu
AHUKJIAIHU MaB)XKyJ| YCYJUIADMHM TaJKUK KWJIMII Ba peall BaKTAa XaiaoBuuiapra
épaam Oepuill yuyyH Hyn OenrujapuHU aHUKIAll €HJAUIyBUHU HMILIA0 YUKHUIIIAH
noopar. “Uyn xapakatn” TyFpucumarn BeHa KoHBeHumsAcH 1968-imnma Kabyn
KWJIMHTaHUJaH CYHT, Myn OenruiapuHyd acocuil KUCMHU CTaHIapTiaamTupmiay [3] Ba
IIYHUHI yYyH CTaHAAapT Wya OENrvIapuHu TaHUO OJUII MacallaCH Xaj KUJIUHAIM.
TacBupmapgaru #yn OenruinapuHW aHWKJIAIIHA acOCaH KyWwmard Oup Hedra
yCyJUIapy MaBXKYI:

- paHrTa acoCjiaHIaH;

- IIAKJITa aCOCJIaHTaH;
- MaIlIMHAIM YKUTHUII YCYJJIapUTa acOCIaHTaH;
- HEMPOH TapMOKJIapra acocjlaHral ycyJsuiap.

TacBup cerMeHTNANmIHU paHr OViuya amajra OIIUPHINIA TYpPJIH paHT
mozemnapu xycycan, RGB (red, green, blue) Ba HSV (hue, saturation, value)
KyJmaHunaau. bupok, ymly ycyngan doiganaHuniga Typiau 00-XaBo HIApOUTIaApU
€ku EpyFiMK cabad TacBHUpiapJard paHrjapHU Yy3rapuilid o3 Oepaaud Ba UIYHHHT
yuyH ymlOy ycyJl IOKOPH AaHUKIMKHM TabMuHIaMmaiian [4]. Maskyp wumja
TacBUpJIAp/laH Wy OeNruiapyuHu aHUKJIAIl YUyH IIaKJIra acocjiaHraH UKKUHYHU YCYIl
TaHjgaHrad. UyHku, y paHITa acocliaHTaH ycyjra HuUcOaTaH IOKOpU TaHUO OJIUII
AHUKJIMTUHU KypcaTaad Ba HEHPOH TapMOKJapra acoCIaHraH ycysuiapjaH (apkiu
X0JIJIa Y30K BaKT YKUTHUIITHU Tajgad KUJIMaiIn.

IllyHuHTIEK, KOHTYp TacBUpAaru o0bekT Xakuaa 80-90 % MabIyMOTHHU Y3uaa
cakJiaiiiu Ba OOBEKTHU TacBUP (OHUIAH IOKOPU AHMKJIUK OWJIaH aXpaThO OJIUIIHU
tabMuHnanan [5]. KoHTyp-oOBeKTHHHT uerapacu €Kd TalllKd KOHTYPUIUP. Xap
KaHaal oObeKT TabwaTaH YeKJaHTaH, IIYHWHT Y9YH HJeall XOJaTAard OOBbEeKTHUHT
Xap KaHJail KOHTYpH ENHK KOHTYp XucoOiaHamu. KoHTypHM axpaTull ycysuiapu
TaCBUpJArd TpagueHT QapKIapuHU, SbHU TacBUp EPKUHIUTH (QYHKIMSICUHUHT
XOCHUJIaJJApUHH aHUKJIAIITa aCOCIaHTaH.

[[Iynunr yuyH OyHaal ycyiuiap rpaueHTa acoC/IaHraH ycysuiap €Ku rpaJiueHT
omepatopiap cudarua MablyM Ba Maiixyp. Maskyp uIga TpagueHT ycyJuiap
acocuza Hynm Oenrwiapu KOHTYJApUHM QXpaTHUIIl Macajacu KapaiaraH OYyiuo,
HapOaTTaru OynuMaa doiganaHuIaAurad ycyuiap xakuaa 6aradcusl MabIyMoTIap
kentupwirad. ['paguent ycymnap cudaruna PobGepn, Ilpeyurr, CoGen, Kurtuen-
Manun, Cuapp, Opxen KOHTYp aXpaTulll yCYJUTApUHHA KEATUPUIL MYMKHH Ba yJaapaa
KyWuJard skaJBajijia KeITHPWUITaH HUKOoOMapjaH (oWganaHuin OpKajld TacBUP
KOHTYpJIapy aHUKJIaHAIH.




1-xanBan
Kontyp axpatumm dbuasTpiaapu HUKOO koedduiiueHTiapu

aﬁ;‘;ﬁﬁﬂ OuabTp M, BepTHKAJI M, TOpH30HTAJI
buABTP HOMMU OCJrWIAHMIIM | JyHAIWII yIyH iiyHAIMII yayH
Pobepu ¢ M = 0 1 M- 1 0
GubTpH ! “ -1 0 Yo -1
-1 0 1] 11 1]
Hpeyurr f, M,=-1 0 1 M,=| 0 0 0
bueTpn -1 0 1 -1 -1 -1
-1 0 1] 1 2 1]
Coben puibtpu fy M,={-2 0 2 M,=| 0 0 O
-1 0 1] -1 -2 -1
-2 0 2 2 3 2]
Kutuen-Manun f, M --3 0 3 M| 0 0 o
bueTpn 2 0 2 2 -3 -2
-3 0 3 -3 -10 -3
Cuapp ¢punbTpu fg M,=|-10 0 10| M,={ 0 0 O
-3 0 3 3 10
-1 0 1 1 4
Opxeun GUIbTpU fs M, =-4 0 4 M,=| 0 O
-1 0 1 -1 -4 -1

FOxopuna kenTupuiral KOHTYp aXparTuil (QuibTiapuaa TaCBUPHU Xap Oup
HyKTacu/Ja EpKMHIIMK IPAJUEHTHHN Ba YHH KUMMATU mag (VT ) XUCcoOIaHaIu:

g:MXC@T;Q:M ®T (2)
X oy Y

Oy epma M, - koopauHaTta X YKu Oylinua rpaMeHTd, M -KOopAuMHaTa y YKu

Oyiinua rpaJueHTH.

TacBup 00BEKT KOHTYpJIApPUHHU aHUK KPATHIIA TACBUPHHU NACTIA0KW HIILJIOB
Oepuin  OoCKUUIapuJaH YTKaszuira OOFIMKIUP. byHIa KOHTpacT OUIMpPHII
anroputMiapunu [6-10] TacBupnapra Kyiuiam KOHTYPJIAPHUHT TYJIHUK OJWHUIIWHU
TabMUHJIAIITA, MIOBKUH macatupuin guibtpiaapunn [11-13] xynmam opkamu sca
€IFOH KOHTYpJap XOCWJI OYIWINMHYM OJIMHHM OJMINra UMKOH Oepamu. JlactmaOku
MIUIOB Oepuill OOCKUYJIapUIaH YTraHJaH CYHT, TACBUP KOHTYpP aKpaTUIl OOCKUYMUTa
kupuil cudaruaa Oepunuimu MyMkuH. KoHTyp axkpartum anroputmiapu [14-16]
opacuJaH ONTUMAJIMHU aHUKJAII Y4yH yJapHH OaxoJyaml KypcaTKU4japy acocHiaa
TaKKociam 3apyp Oynaau. AsroputMiap KOHTYpJapHM TYFpPU aHUKJIAraHUHU
TEeKIIUPUII YYyH TaJKUKOTUMIAp TOMOHHUJAH KYIjad KypcaTKAwiap HILIao
YUKWJITaH Ba yJap/aaH 0ab3uiiapy XaKuaa MabayMOTiIap Kyinia KeJITUPUITaH.

(o)




Kontyp axparum puiabTpjapuam 6axosam KypcaTKu4Iapu
KonTyp axpartuin anropuTMiIapuHH OaxoJialija OJTaJOHIW YCyJUlap O3HT
camapajy Ba WIIOHWIN ycy/utap xucoOnaHamu. UyHkw, OyHIa aci TacBUpra Moc
ATAJIOH, STHHU AKCIEPT TOMOHUJAH MaxCyc HWIIIad YMKWITaH KOHTYPJIM TaCBUPHIAaH
doiinanannnaay. AHUKITAHTaH KOHTYpJIapHU TAJOH OWJIaH TaKKOCIAIl HATIKACUIA,
TYpTTa cCMHG XOCUJI KWJIMHAIH, yiap Xakukui mwxoouit (TP), xakukuit canouii (TN),
HoTy¥pu canouii (FN) Ba HOTYrpu mycOar (FP) xucoGmanu6, Kyhumarda pacmja

KypcaTWIraH MaTpHIla OpKajiu udoaaaaHau.
True class
(Edges from ground truth)

TP FP
(True positive) | (False positive)

FN TN
(False negative) | (True negative)

Predicted class
(Edges from algorithm)

1-pacm. TP, TN, FP Ba FN anuksai Matpunacu

F1-score. TP, TN, FP, FN typrra cundpaan kyiiugaru F1-score kKypcaTKUunHH

AHWKJIall MYMKHWH:
TP

1)

F1—score =

‘TP+;(FN + FP)‘

Oy epaa | . |- Tymuiam sneMeHTIapH COHH.

Figure of merit (FOM). Ilpartr TOMOHHAAaH KUpPUTWIraH Oy ¥I40B
Kyluarnya aHuKJIaHaIu:

1 & 1
FOM = 2
max(NE,NG)kzﬂllJradz(k) @)
Oy epma N; - Xakukuil Kuppajap coHH, N - aJIropuT™M TOMOHHUIAH

aHMKJIAHTaH KUPPAJIapHUHI COHH. « - Macirabnam koHcrantac, d(k) - aca

aHWKJIAHTaH KHPpaHU XaKUKUH KUppagaH CUIDKHUIIIH.
Konrypuun anukmam xarocu (Edge error). YmlOy xkypcatkuu Ma Ba
CTayHTOH TOMOHHUJAaH KHPUTHITaH OYauO, aaropuT™M TOMOHHMIAH AaHHWKJIAHTaH
KOHTYPHHU 3TaJIOH OWJaH TaKKOCJTAIl OpKaJd KOHTYPHHM aHUKJAIIIArd XaTOJHKHH
AHUKJIAUIN:
|GmE|
1=

© (3)
i€
OyHaa, G-3TalOH TacBUpP, E—KOHTYp aXpaTUIl alrOPUTMHUAAH YHKYBYH

TacBHp.

Okopuga cana® VYTuiaral KOHTYP aXKpaTHIl aJTOPUTMIIAPUHU OaxoJarn
KYpcaTKu4wiapyu acoCua KOHTYp aXpaTHIll €HJAITYBU FOSACH KyWHUIaru METOA0JIOT S
OoynmuMuaa 6aradcui KeITUPUIITaH.




Maskyp wumna f. (i=16) ¢uneTtpnapu opacupan FOM, Fl-score Ba o
KypcaTkuwiapu OViimya xap Oupura MOC SHI camapaliyd ydTa KOHTYp aKpaTHIL
buIbTPU aHUKTAHATA 2-PacM).

| FOM( T.)- i—1.6 max { ﬁm'u_- ;OM_- faFOM}
1, HT=4lL,). i=L6 F(T). =16 —— {77 AT
L (U(T] i=1.6 min {fl‘aﬂu J‘;&}

2-pacm. FOM, F1-score Ba w kypcaTkuuiapu Oyinya Xxap Oupura Moc 3HT
caMapalii y4Ta KOHTYpP aKpaTull GUIbTPHU aHUKJIAI TapTHOU
dapa3z kuiainmk, 2-pacM OViiMua Xap OuUp KypcaTKudra MOC camapaiu
dbunpTpaap Tymiamu snementiapu f, f,, f; OyncuH. YOy ¢uiasTpiapHu anoxuja

acyl TacBUpra KyJulall IOKOPY aHUKIUMKHU Oepmacinuru MyMKuH. LlyHuHr ynaphu
Typiu KOMOMHAUMsAard >KyQpT OupiammManapu Ba ydra QuibTp OupiammMacu
CUHOBJIaH YTKa3WUJIA IN.
f =1 (Lo ) O (T ) Fis =1 (log )9 fs (lorg ) T =12 (Norg ) T (g ) »
frpe =1 (Lorg ) 5 (Lorg ) U 57 (1rg )
KoHTyp axpaTUIHUHT Xap OWp KypcaTKHMuWra MOC ONTUMal (PUiIbTp EKu
¢unbTprap OUpralIMach AaHUKJIaHAIU:

FOM * * * * * * *
fopt = VDCQAX{ £ f 1 f1,2’ f1,3’ f2,3’ f1,2,3}

folp:)tl = mF"’}X{ 6,6, fljkz’ f1f3v fzfsl f1f2,3}

fo(;))t = mﬂ!n{ f, £, 1y, f;z’ fl,*3' fzfs’ fl,*2,3}

Xucodam Takpudacu Ba HATUKAJIAP
XucobOmam TaxpubacMHM YTKA3WIl yYyH MaxCyc OKCHepT TOMOHHUIAH
KOHTYypJapu axpaTwiran »3TaloH TacBupiapu waBxkya bCICS500 TacBupiap
TYIUIaMH OJIMHTaH OYynu0, yHAaH HaMyHa y4yH 23 Ta TacBup (GoigaiaHuiTaH.

Onunran Tacsupnapra f, (i=16) ¢unbTpiaapuHu Kyjiall HATUKACKUa XOCHII OYiran

KoHTypaiu TacBupiap FOM, Fl-score Ba @ kypcarkuuwiapu Oyitmua O0axoyiaHraH Ba
yJIapHU HaTHXKaJlapy 2-KaJlBalia KeITUPUIITaH.
2-maaBaj
Kontyp axpatum punsrpiapuau FOM, Fl-score Ba @ kypcatkuunapu Oyitnda
Oaxoai HaTWKaIapu

Baxosam me3onaapu
OUILTP HOMH FOM F1-score 0

(Max) (max) (MHH)

Pobepu 0.061 0.013 0.440
[Ipeyurr 0.474 0.213 0.395
Coben 0.424 0.193 0.381
Kutuen-Manun 0.251 0.112 0.432
Cuapp 0.429 0.195 0.390
Opxeun 0.289 0.128 0.425




2-xanBangan FOM, Fl-score Ba @ yuta kypcatkuu Oyiinuya xam IIpeywurr,
Cob6en Ba Cuapp ¢uubTpiapu camapaiv QuibTpiap TYIUIAMUHHM TAIIKWJI 3TYBYU
arieMeHTIap cudaTruaa aHUKIAHIH.

Hemak, f"—Ilpeyurt, f, —CoOen Ba f, —Cuapp ne6 xkabyn kununaau. Hamyna
y4yH OJMHTaH TacBUpjapra ONTUMald Je0 aHUKJIaHTaH KOHTYp aKpaTHIl
GuIbTpIApUHU KYIIJIAIl HATHKaIapy 3-pacMaa KeITUPUIITaH.

3-pacm. A-camup opeunan macsupnap, b-camup konmypau smanon maceupaap, C-camup
f," —Ipeyumm @unompu, [-camup f, — Coben purompu, E-camup f, —Cuapp unempunu
KYIIAW HAMUMCALapu

Xucobmam TaxpubacuHu YyTKazum skapaéuuma, f°,f,, f; duasTpmap Ba

yJIapHU Typiau KOMOWHAIMsAaru OuplammManapu 0axomam KypcaTkuuiaapu Oyitnda
0axoJaHraH Ba yJIapHU ypTada KUAMATIapu KyHuaard xaaBaiia KeITUPUITaH.

(&)




3-sKkaaBaJ
Kontyp axpatui punsrpiapunu FOM, Fl-score Ba @ kypcatkuunapu Oyitnda
ypTradya KuiMaTiapu

PunpHown | ot | FOM | score | ©
Ipeyurt f 0.474 | 0.2131 0.395
Coben f, 0.424 | 0.1915 0.381
Cuapp fy 0.429 | 0.1948 0.390
[Ipeyurr+Coben f 0.425 | 0.1932 0.374
[Tpeynrt+Cuapp fs 0.432 | 0.1955 0.377
Coben+Cuapp f,s 0.419 | 0.1882 0.380
IMpeyurT+Coben+Cuapp £ 0.420 | 0.1901 0.373

3-xanBan HaTwkanapugad FOM Ba Fl-score kypcatkuanapu 6yitnaa [Ipeyutr
(GUIBTPUHM SIKKA XOJja KyJUlall caMapajgopiiurd Oomika oupiammMa (uibTpiaapHU
KyJulalira HUCOATaH IOKOpM OYNMINM aHUKNAHIU. o KypcaTkud Oyiuda oca, f,,

¢bunpTprap Oupiammacd OO0BEKT KOHTYPUHM aHUKJIAIIJA OJHT KaM XaToJHK
Oeprannuru aHukiIanau. Kyiuaa onuHran HaTWKalapHU yn Oenruiapy TacBUpiap
TYIUTAMHUJIaTd CMHOB HaTWXanapu Kentupwirad. bynna iyn Genrunapu tacBupiap
conu 57 ta. bupok, onuHran uyn Oeiaruiiapu TacBUpJAp TYIJIAMU KOHTYPH SKCHEPT
TOMOHM/JIAH aXpaTWJTraH TacBupiapra sra smac. LIlyHuHr yuyH Oaxosamga BU3yal

*

TekmupyBaaH Qoipananwiaau. Uyn OGenrwnapu TtacBupiap tyminamura f°, f), f;
bunbTpIapUHU KYJUIall HaTHXKanapu 4-pacMjia KEITUPUIITaH.




4-pacm. A) opeunan maceup, B) f Hpeyumm qbuﬂbmpu C) f — Coben ¢unompu,

1) f; —Cuapp cj)uﬂbmpunu KYIIAUL HAMUAICACU

*

Wyn 6enrunapu Tacsupura f,, f;, f;, Ba f,, dunerpnap 6upaanmManapunu

Ky.IIJIaHI HaMYHaJIapI/I KYI/II/II[aFI/I paCMI[a KCIITUPWJITaH.

fis

S-pacm. Tacsupnapea urempaap bupaaumanrapuny Kyaiau HamyHaiapu

Ma3kyp TaAKMKOT WIIMAA TacBHUpJjapJard uyn OeNruiapuHu  aHUKJIAII
Macajacu MyXxoKama KWIMHIU. YOy Macalaja aHWKINK Ba caMapaJopiiuk yTa
MyXUM OVYJIraHW Y4YyH HIIJa KOHTYPJApHHU QXPATHIIHU TPATUEHTIN YCYyIJIapH
TaHnanrad 0ymu0, ymap FOM, Fl-score Ba o« kypcaTkuuiapu Oyiinya OaxoJiaH[u.
Hactnad, xap 6up kypcaTkuu Oyirya SHT camapaliy yuta GUIbTpAaH TAIKUI TONTaH
TYIUTAMHY aHUKJIAIl MakKcaJ KWIMHTaH 314 Ba OyHJa XucoOjall TaxkpubaiapuiaH
MabiIyM Oynauku, yura Kypcatkuu Oyimya xam Ilpeyurr, CobGen Ba Cuapp
¢unpTpiapu camapanu Ae0 tonwiau. KelnHyanuk, yjgapHHU SKKa XO0Jiga KYyJJlamra
HUCOaTaH yJapHU Typiaud KOMOMHAUMAIard OWpJialiMalapyuHU TEKIIMPUII amajra
omupuiIad. Ma3skyp TaAKUKOT UILIM HATHKacuaa KyWHiaru Xynocanap MaKJIIaHau:

e TacBUpJapJard Wyn OeNruiaapuHd aHUKJIAIl yCyJulapd Opacuia KOHTYpra
acoCllaHTaH yCyJulap aHUKJIWIYM Oyinda rokopu Ba (oWgamaHumn ydyH KyJan
AKAHJIUTH aHUKJIaH/IH;

e FOM Ba Fl-score xypcarkuwiapu O¥imua Ilpeyutt ¢unsTtpu Oomika
¢bunpTpiap Ba yJlapHU Typiu OupiamiManapura HHUcOAaTaH camapalopiiurd FOKOpU
AKAHJIUTH aHUKJIaH/IH;

® © KypcaTKuW4, S’bHU KOHTYp AHUKJIAIIJArM XaToNuK Oyimya sca, f,,

¢bunpTprap Oupiammacu OOBEKT KOHTYPUHM aHUKJIANILA OJHT KaM XaTOJHUK
OepraHjiuru aHuKJIaHIY;

® KOHTYp axpaTtuim (uisTpu Ba 0Oaxonaml KYpCAaTKUIMHUHT ONTHMAI
Kyprmmiapu  cubatuga  {FOM, £}, {Fl-score, f'}, {o f,} Kybrmmkiapu

aHUKJIaH]IH.

TacBupna 00bEKT KOHTYPUHN aHUKJIAIIHA FOKOpHUIA TabKUIJIAHTaH YCyIjiapu
Wyn Oenruiapu TacBUpIAp TYIUIAMUHU TaxXJWi1 KWJIUIIHA aBTOMATIAIITHPHUIIIA
MYXHM axaMmMsITra sra. Yoy ycyimap peaj BaKTaa Wyn OenrujapuHu TaHUO OJUII
Ba XalJOBYWIApHHW SKUHJIAMNO KenmaéTraH Oenrwiap Xakuaa OTOXJIaHTUPYBUYHU
TU3UMJIAPWHU WTIIA0 YUKUIIAA FOKOPY aHUKIMKHU TAabMUHJIAIITa XU3MaT KAJIa/IH.

{60 ]




AJJABUETJIAP:

1. https://www.gazeta.uz/0z/2023/05/29/accidents/

2. lemapynun  Wnwst  AnexcanapoBuu, Kaprmerues Bmagumup FOpbeBuu
PacrioznaBanue JOpPOXKHBIX 3HAKOB Ha OCHOBE LIBETHBIX KOHTYpOB // Tpyast HI'TY um.
P. E. Anekceera. 2016. Ne2 (113).

3. Benckast KOHBEHIIUS O TOPOKHOM JBIKeHHH. — 1968. — 19 ¢

4. Pynos B.A., Ilpucryna A.B., CkBopuoB A.B. JleTekTrpoBaHH€e CTaHIAPTHBIX
JOPOXKHBIX 3HaKOB Ha M300pakeHusix // VIII MexayHapoaHoi MOJOIEKHON HAydHOM
KoH(pepeHMH «MareMaTH4eckoe U MporpaMMHOe oOecrieueHrne HH(POPMAIMOHHBIX,
TEXHUYCCKHUX M SKOHOMHUYECKHX cuctem». -2021. - C. 8-15.

5. Mamatov, N., Jalelova, M., Samijonov, B., & Samijonov, A. (2024).
Algorithms for contour detection in agricultural images. In E3S Web of Conferences
(Vol. 486, p. 03017). EDP Sciences. https://doi.org/10.1051/e3sconf/202448603017

6. MamatoB, H., Cynranos, Il., FOnmames, 10., & Xamemosa, M. (2023).
MeTtoapl TOBBIIEHUS KOHTPACTHOCTH U300paKEHUM TIpU  MYJBTUCIIHPAILHOM
KOMIIbIOTEpHOM TOMorpaduu. EBpasuiickuil >KypHaJl akaJeMUYE€CKHX MCCIIEOBAHUM,
3(9), 125-132.

7. Mamartos, H., & /I>anemnoBa, M. (2023). Tasvir kontrastini etalonsiz baholash.
NudopmaTrika u MHKEHEpHbIE TexHosoruy, 1(2), 115-117.

8. Mamatov, N. S., Pulatov, G. G., & Jalelova, M. M. (2023). Image contrast
enhancement method and contrast evaluation criteria optimal pair. Digital
Transformation and Artificial Intelligence, 1(2).

9. Mamatov, N. S., Niyozmatova, N. A., Jalelova, M. M., Samijonov, A. N., &
Tojiboyeva, S. X. (2023). Methods for improving contrast of agricultural images. In E3S
Web of Conferences (Vol. 401, p. 04020). EDP Sciences.
https://doi.org/10.1051/e3sconf/202340104020

10. Mamatov, N., Sultanov, P., Jalelova, M., & Samijonov, A. (2023). 2D image
processing algorithms for kidney transplantation. Scientific Collection «InterConf», (184),
468-474.

11. MamatoB, H., & [Ixanenosa, M. (2023). Tasvir shovqinlari tahlili.
Nudopmaruka u nrxeHepHble TexHooruu, 1(2), 113-115.

12. MamatoB, H., Cynranos, I1., XKamenosa, M., & Toxuboera, II1I. (2023).
Kputepun oneHku KadecTBa MEIUIIMHCKUX  HM300pKEHHWM, TOJYYEHHBIX Ha
MYJIBTUCIIUPAIIBHOM KOMIIBIOTEPHOM Tomorpade. EBpazuiickuii YKypHaII
MaTeMaTH4YECKON TEOPHH M KOMITBIOTEPHBIX HayK, 3(9), 27-37.

13. Mamatov, N. S., Jalelova, M. M., Samijonov, A. N., & Samijonov, B. N.
(2024, February). Algorithm for improving the quality of mixed noisy images. In Journal
of Physics: Conference Series (Vol. 2697, No. 1, p. 012013). IOP Publishing.
https://doi.org/ 10.1088/1742-6596/2697/1/012013

14. Mamatov, N., Jalelova, M., & Samijonov, B. (2024). Tasvir obyektlarini
segmentatsiyalashning mintagaga asoslangan usullari. Modern Science and Research,
3(1), 1-4. https://inlibrary.uz/index.php/science-research/article/view/28241

15. Mamatov, N., Jalelova, M., Samijonov, B., & Samijonov, A. (2024). Algorithm
for extracting contours of agricultural crops images. In ITM Web of Conferences
(Vol. 59, p. 03015). EDP Sciences. https://doi.org/10.1051/itmconf/20245903015

()



https://doi.org/10.1051/e3sconf/202448603017
https://doi.org/10.1051/e3sconf/202340104020
https://inlibrary.uz/index.php/science-research/article/view/28241
https://doi.org/10.1051/itmconf/20245903015

