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YVYK 004.093

TACBUPJIIAP MAXKMYACH ACOCHUIA 3D
MOAEJIJIAPHHU KYPUIL

ICamunconoe A.H., *Epexncenos K.K., >Camusconos b.H.,
‘Bonmaboesa M.P., *Hynooueea A.D.

SMyxamman an-Xopasmuii Homuaaru TomkeHT ax60poT TEXHOIOTHSIApHU
yHuBepcutetH, 100084, Towkent, Amup Temyp, 108;
2Myxammaz an-Xopasmuii Homuaaru TorkeHT ax60poT

TEeXHOJOTHsIIapu YHUBepcuTeTH Hykyc dpunnanm,
230101, Hykyc, A.JlocHazapos, 74;
3TormKeHT maxpunaru Muaxa yausepcuretn, 100170, Tomkent, 3uénumnap, 9;
“Hamanran gasnat yauBepcuteTH, 160107, Hamanran, boOypmiox, 161.

Xo3upru KyHIa y4 YIHOBIM MOJE/UIAp TYpiid coxXanapla KCHI KYJUIaHHMIMOKAa. MacanaH,
apXUTEKTOpJIap KOHCTPYKTHB cXeMayapra KymuM4a y4 YITHOBIM MOJEIHHN XaM TaKIUM dTaJuiap,
Oy XaKMKHI MakeT EKM KOMITIOTEp MOAECIH IaKnuaa Oymumm MyMKkuH. Paccommap aca ykuTuiina
cogpanamrupwirad 3D mMonemnapnan ¢oimananagmiap. AdnHu maitoga 3D moxemmap keHr
KYJUTAaHWIAJUTaH coxanapunad oupu 0y THOOHET xucoOanamy. TpaBMaToNOrusia oEK-KyUIapHUHT
cuHnmM Oapua &mpary ofaMiap oOpacuia SHT KEHI TapKajiraH CHHHUII TypilapuiaH Oupu
OKAHIUTHHHE TIHKACTIAHMII CTATUCTHKACH Kypcatamu. Wnrapw, NHUKacTIaHraH OEK-KYIUTapHU
MMMOOMIM3aLus KWIHLIIA THIIC KyJTaHuIran. bupok, y oFup Ba HOKyJail 0ynr0, yHIaH pEeHTTeH
HypJapu sIXIOM YTMahau. XO03UPru KyHOa IOKopuaaru Oapua KaMUWIMKIapAaH Xoiu Oynran
TUTACTHK IIMHAap TPaBMAaTONOTHAAA KeHT KyilaHwnaad. 3D mpunHTepiapHH ro3ara KeIHIIN dca
TYFPUAAH-TYFPU KacallxoHaja Eku Te3 €plaM XOHAcHIa WHAMBHUAYaJl MapaMeTpiapra Kypa Typiu
KYPUHUIIATH YIUIATUHYHA YOI STHIT MMKOHWHH Oepau. By sca mmkacTiaHraH TaHa KHCMHU yd
VITIOBIM MOACITHHHU TE3 Ba camapaiad OJHINHU Tanad Kwiamd. YmoOy Makoia 3D momen Kypuir
MacaJaCHHUHT aJIOXU/Ia X0NaTura Oarunnianrad 0ymu0, yHaa Typin OypuakiapJaH OJIMHTaH OnaKk
¢dorocypatnapu acocuna ounak 3D MoaeNMHU KypuIll KYpUO YHKUIITaH.

Kanut cy3aap: TacBup, Maxcyc HyKTa, XyCycHsT, 0OBEKT, uerapa, Mogei, 3D mMozen, anroputm,
JacTyp.

HUxruooc: Camusconos A.H., Epescenos K.K., Camuxnconos b.H., bormaboesa M.P., Hv)?ﬂdomeea
A.D. TacBupaap maxkmyacu acocua 3D MoxemapHu Kypuiu // XucoOuialn Ba aMmaiuii MaTeMaTHKa
myammomnapu. — 2022. — Ne 2/1(40). — C. 239-245.

1 Kupum

AXxOGopoTHM KaOyJ1 KMJIHII Ba y3aTHIIAA BU3yal CHIAIIYB TAacTIa0KU Ba KCHI KyJUTAaHWIIAAUTaH
EnmanryBnapnan Oupu xucoOmananu. Hadakar Oe3ak ydyH, Ok MabJIyMOT y3aTHII YIYH XaM
XM3MaT KWITaH YWKUO WITaHTaH pacMjiap acTa-CeKUH KOHCTPYKTHB OWJIMM MaHOawWra aiaaH[u.
byHra acTpOHOMMK XapuTajap Ba Juarpammainap, TypJM BakTiapJa YHM3WJITaH WHCOH TaHACH
TH3UMJIapH OaTa)Cri Yu3Manapy Ba XTUPOJIAp AMarpaMmmaiapi Mucos 0yia onaau. TacBup MaTHIN
MabJIyMOTIapra HUCOATaH MHCOH TOMOHH/IaH Te3pOK TyinyHwiaan. Onaria, rnarpamma, rpaduk Ba
pexajiap KepakCh3 MabJIyMOTIAPHH YHKApuO OOpHUII WMKOHWHHM Oepaau Ba yHAa Qakar
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Ypraaminaértran OObeKTHHH XYCYCHSTIApPUHU akc 3TTupann. LIIyHHHT ydyH MabIyMOTHH TaKIUM
stunaa OyHaai €HamnyB Aapciaukiiap Ba UMUK Makoialapaa KeHr KyJutanuwiaau. bupok, 6u3 yu
VuoBiIM AyHENA SMIAWMU3, SbHU XAaKUKUHA OOBEKT TACBUpra KYpHUHUIINMra YTKa3WraHja yHIaru
MabJIyMOTJIApHUHT Oup KUCMH HyKonmaau. MacanmaH, MebMopinap OHHO Xakugard Oapua
MabIyMOTIAPHU aKC STTUPULUIAPU Y4YYH TYPJIU XWI HOPOCKLMAJIApAard pexanapHu uiad
YUKHIUIApH Tanad »Tunamy. VIHCOH y Xakuaa TYIMK MablIyMOTHH OJMII Y4yH Kapama-KapIiu
amMaJuIapHU Oa)xapHIly Kepak, SbHU 00BEKTHU MPOEKIUATIApUIaH YHU aKiI OUaH HUFUIIN Kepak. by
3ca MKKHU YIYOBIM TAacBUP XYCYCHH XOJUIApHU aKC STTUPHUINJA SIXIIM SKAHJIWTMHU, OUPOK ynap
OOBEKTHUHI YMyMHH TaBCU()MHHM OJIMII y4YyH €Tapjid SMaciIuruHu Owngupaaud. MaHa myHpaan
XOJUTap/ia TACBUPIIAPHUHT YU YIT9aMiId MoAesutapaa (poiinananumr TaBcus dTHIIaIH.

Xo3upru KyHzaa yd YI4OBIM MOJEJIap TypiM coxajapia KeHI KyJUlaHWIMOKIa. Macanas,
ApXUTEKTOPJIap KOHCTPYKTUB CXEMayapra KyIluMya yd YIT4OBIM MOJCITHU XaM TaKIUM dTauiap, 0y
XaKUKUM MakeT €KW KOMIIIOTep MOJENH INakiauna Oyiaumm MyMKuH. Paccomiap sca YKuTHIIIa
coananamrupuiaran 3D moaennapaan ¢oitnananaaunap. TuoOMETNA )KAPPOXJTMKHU PerKaTAIITHPHUIL
Ba MAIIFyJI0TIAapHU yTkasumaa 3D Moxesiap KyulaHuiIaau.

Avinn maiitma 3D Mojemnmap KeHr KYJJIaHWIAAWraH coxamapuaaHn Oupu Oy TuOOUET
xucobnanaau. TpaBmartonorusiia o€K-KyNITApHUHT CHHUINK Oapua €mjiaru ojamiap opacuja HT
KEHI' TapKajJraH CHHMII TypJlapuiaH OUpH SKaHJIMTMHHM MIMKACTJIAHHUII CTaTUCTUKACH KypcaTalu.
Wnrapy, mmkactianral O€K-KyJJIapHM MMMOOMIM3aLUs KUIUIIJA TUIIC KyJUlaHwirad. bupok, y
OFHp Ba HOKYJ1aii 0Yu0, yHaH peHTreH Hypilapu XUy yTMaian. X03upru KyH1a oKopugaru oapua
KaMUYMJIMKIApAAH XOM OViraH IJIaCTUK IIMHAJIap TPAaBMATOJNIOTHsA KEHr KyJutanwinaaud. 3D
IIPUHTEPJIAPHHU 03ara KEIUIIM 3Ca TYFPUIAH-TYFpU KacalxoHana €Ku Te3 €pAaM XOHacuaa
WHAMBUYaJl MapaMeTpiapra Kypa Typiu KYpUHUILAATH yIUIATUYHY YOIl 3TUII UMKOHUHM Oepau. by
Jca IIMKACTIaHTaH TaHa KMCMU Y4 YIYOBJIM MOJECJIMHHU T€3 Ba camapajd OJUIIHU Tajad Kuiaiu.
Y6y makoisia 3D Mozien KypHIll MacaJJaCHHUHT aJloXHJIa X0JlaTUra Oaruiuianran 0yiauo, yHaa Typiu
OypuaknapiaH onuHraH Owiak ¢orocypamiapu acocuna Owiak 3D mozenunu Kypuin Kypuod
YUKUJITaH.

2  MacajgaHMHI KyHWJINIIN.

1-tabpud. R’ (hazona 0ObEKT EKM CaXHAHHHT Xap OWp HYKTACH KOOPAWHATAIAPUHHU aHUKJIAII
XKapaCHHU y4 YIIHOBJIM KalTa Ty3u e aTananu.

OObektra HECOATaH y4 YIUOBIM KaiTa TY3HWIIHH XOCWI KHJIWII YCy/Utapu ¢$aoi Ba IacCHB
TypyxJiapra axpaTuiau.

daon ycymtap Kaita Ty3uIll O0BEKTH OWMJIaH y aloXpja 0ObeKT Oyinaanmu, ki OyTYH caxHa
6eBocuta y3apo Tabcupiamanau. daon ycynjga Kailta Ty3HWIIHH aMaira OIIUpauraH ycKyHajaap
caxHa numuja >xoinamaau. ®aon peKOHCTPYKIUSHU KyIjalmra MUCOI cu(aTtuaa yabTpaTOBYIILIH,
MUKpPOTYJIKUHIIA Ba Ja3epid JaTdukiapAaH (oianaHUIIHU KeATHpUIl MyMKuH. Jlazepnu
JATYUKIIApD KCHI KYJUTaHWIaguraH jazepin 3D-ckaHepiapHMHT acOCHHHM Tamlkumil Kuiaan. Paon
yeymiapaaln GpoiJanaHUuIIHUAT MyXUM KaMUYMIHKIApH ac000-yCKyHaTapHUHT HapXU FOKOPWINTH,
VHUHT MOOWUIUTMHUHT €Tapiyd 5SMaciurd Ba JIUHAMHUK CaxHalap TacBUPUHHM OJIMII YUyH
(doiinamaHUITHUHT MYMKHH 3MaciIUry XucoOnanaau. bupok, ¢gaon kaifta Ty3um Epaamuia naccus
ycysuiap épaamMuia Spuin0 OyaMaiiurad aHuK y4 YI4OBIM MOJAETHY OJHILI MyMKHH.

[MaccuB ycymmap peKOHCTPYKIUS OOBEKTHUTa TabCHUp KHJIMaiaW. ByHWHT YpHUTA, TETHUIILTH
ITOPUTMIIAPHH KYIUIalll OpKalld y4 YIyamiid caxHa KM OOBeKT KailTa THKIIaHAJWraH TacBUpJap
TymnamMu kM BUACO OKMMHU uuuiatunaad. Paon ycymnapaaH (Qapkiu Yiapok, MacCUB ycyiiap
OJIMHTaH MOAEITHHHT aHUKJIUTHHH KadoiaTiaMaiian. bupok, yaap ap30H, MOOHII, yiap OWIaH UIILIAII
y4yH Maxcyc YCKyHajap Ba KyHHKMajapHU Tana® Kuiamaiau. ByHmaH Tamkapu, maccuB ycysuiap
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JMHAMHUK CaXHAJIAPHU TUKJIAM YIyH *kaBoO Oepaam, Oy oca ce3nsapiy gapaxaa YIapHHHT MyMKHH
OYNTaH KYJJTAHWIHNIIHA JOUPACUHU KeHTaUTHPaIH.

OOBeKT €kn caxHaHU IOKOPW AHUKJIMKIATH Y9 YITUOBIM KaWTa TY3WIIHHM Tajnald STHIIMaraH
XoJulapJia MaccHB KaiTa Ty3ulll ycyiulapuaaH QoipamaHull Makcaira MyBOo(UK XucoOJIaHaIu.
bynnan tamkapu, y4 Ya4OBIM KaiTa Ty3ull OOBEKTHHHI MaxCyC XYCYCHSATIApU MaBXyIJIUTH
cababum Qaon y4 Ya4oBIM KalTa Ty3WII  ycyuiapuaadH (oimanaHHIl YEeKIAHWIIH MYMKHH.
MacanaH, »5macTuK €KM OCOH Je(opMaTCHsIIaHaIUTaH KUX03JapAa MeXaHuk Macoda ymyarnyaan
¢doiinamaHuin KyTHITaH HaTWKalapHU OepMaiau. MypT My3eil SKCTOHATIapu 3ca yATPaTOBYIITa
canOuii TabCUP KYpPCATUIITH MyMKHH.

bunakHuHr y4 ym4oBIM KalTa TY3WIMILIM OPKJIM OJIMHIAH MOJEIHM IUlacTUK 3D mmHaHu
unuiad yukumga Kymuiam mymkud. Hly6xacus, ymoy myamMmmMo xan Tuiaa ¢Gaoi y4d YI4oBIH Kaita
TY3UIl ycyuiapujaaH, aWHad 3D ckanepimapnadH QoljanaHuniia CKaHepjall YCKYHACHHUHT
KUMMATJIUTY, CKaHEepJall Te3TUTHHU YTa MacTJIMTH Ba YCKyHaJlap OWJIaH WIUIAII KYHUKMAllAapUHU
Tanab Kunuiny kabu 6up katop Myammosnapnap Ounan 6ornuk. LLIyHUHT y4yH Ma3Kyp Ullga MakOy
€4nM cudaThaa MaccuB y4 YIYOBIHN TY3HUII yCYJUTapH OTMHTaH. Ma3kyp €HnanryB (oiigananyBumiap
yUYyH Kynail 6¥n1ub, y Maxcyc KuX03JapHH Tanad KUiIMaiau, sbHU Oapua 3aMoHaBUil cMapTdoHIap
KaMmepanap OWJaH KUX03JaHraH. byHaaH Tamkapy, yHH OOIIKAapHUIIa Maxcyc KYHHKManap tanad
STHJIMaWIM Ba MIHMKACTIAHTaH ab30HU TaCBUpPTra OJIUII jkapaéHu OGemMopra KyunMmua HOKyJIailiukiiap
TyFIUpMain.

Kyiinga OunmakHu yd yiauamiid Ty3ull ycy/ulapunad ¢(oiiiananran XoJjga, S’bHH TYypIld
Oypuaknapnaru ¢porocypaTiap TYIIaMUHU TaXJIWI KAJIUILI OPKAIH Y4 YI4aMIH Ty3UIll MyaMMOCHHU
KypuO YnKuiIaad. AHUK OypUYakIapHUHT HYKJIMTH Ba HATHKala MaxCyC HyKTaJapHU aHUKJIAII XaMa
TaKKOCTAlIJard MYpPaKKaOJNMKIapHU o3ara KeJUIIM MYaMMOHHMHT ¥V3Wra XOC XYCYCHSITH
xucobmanagn. Ymly XyCycHSTIap Maxcyc HYKTAJIApHW AHHUKJIAMI YU9yH TETHIUIM aJTOPUTMHH
TaHJIall KM TACBMPJIAPHM TaXJWI KWIMIIHU COLIAJIAIITHPYBUM KYLIMMYa BOCHUTAJIAPHU >KOPHUH
KWIMIIHKA, MacajlaH, Tepura MapKeplapHM KyWuimHm Tanad kKuiaau. bupok, MapkepnapHu
ndoaanoBun KynmmmM4a HyKTajgap OWIaH OJIMHTAH MOJEN XaM eTapiid OYIMaciIuru MyMKUH. YOy
MyaMMOHH XaJl KWJIMII Y4yH Xap Oup TacBup OYinua ajJoxuaa opajuK MOJAE/UIAPHU KypHILl OpKalu
KYIIMMYa TaCBUPJAPHU OJHII Tanad KuiuHaau. Maskyp MyaMMOHH Xaj KWJIHIIZAa TacBHpIapAaH
(ha3oBHil MOJIETUTAPHU KYPHIIHUHAT TyOaH GapK KHIYBYH UKKH EHIANTYB OUpIAIITUPUIAIN.

IOkopuaa taBcuduianran XycycuaTiapra sra OObeKTHH Y4 VITMOBIH KalTa TY3UII alTOPHTMHU
KyHluaaru 6ockuuiaapaan noopaT OYIMIIN MyMKHH:

1-60ckmu. Kamepanu xanuOpirarmi.

2-6ockuu. Xap Oup TacBMp y4YyH YYKYpJIMK XapUTACHHU sIpaTHIll, SbHU OUTTAa TacBUpJaH
xycycuit 3D MonenHu sSpaTui.

3-6ockuu. Xap Oup TacBHp Maxcyc HyKTaJlapHHH aHUKJIAII.

4-6ocknu. Maxcyc HyKTamapHU TaKKOCJIAII.

5-60ckuu. Maxcyc HyKTalapHU y4 YITYOBIH KOOPIMHATAIAPUHN AKITAHTHPHIIL.
6-60ckuu. Maxcyc Hykranap 6yiinya 3D moaennapHu 6upraiTUpu.

7-60ckuy. MonemiapHy ToaUroHa udoaanan Makcaauaa TPUaHTyIIUsIIaL.
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Kyitmnarn pacmpa ymOy wmjga KyJUITAaHHJIQAWTaH YMYMHA yd9 YI9aMiId TY3WII alrOPHTMHU
kentupwira (1-pacm):

Bitta |
qisman qayta qurish
3D rekonstruksiya (gisman : :
modellami birlashtirish) A Bosma
Magsus nuqtani Magsus nugtani
aniglash solishtirish

1-pacm. OOBEKTHH Y4 YITUaMJIIH IIAKJITa YTKAZHII AT OPUTMH.

Rasmlar
to'plami

X03upru KyHIa y4 YIAUOBIM MOJE/UIapHH H(OJANAIIHUHT OWp HedYa YCYIUIApH MAaBXKyI.
VnapHuHT 6apuacHHU MKKH T'YpyXra a)kpaTHIl MyMKHH: aHMK (Y3/1yKCH3) Ba TAXMHMHUI (IUCKpET).
Opnataa 3D 60ocu6 ynkapuin ogataa STL ¢popmaTtunan keHr ¢poiigananaau. by oObekTiIapHu KaTjiam-
KaTiaM KYpUHUIIMAA TabMUHJIAWIUTaH TEXHOJIOTHSUIAD YYyH MaxcyC MIUIad 4MKuira€ ¢gopmar
O6ymu0, y MomenHH ydOypdak IOJMIOHJIAp Ba YIApHUHI HOpPMaUIapH TYIUIAMH KYpPHUHHIIHIA
cakjamra HMKOH Oepamu. Maskyp udoiam TacBUPHM HYKTa CKM MXTUEPUH  TOJIUTOH
TPUAHTYIATCHS HYIU OMiIaH OJMIIHK TabMuHIaiau [23] .

3  AmaJra omupuin

Taxmm¢ stanmaérran 3D Ty3um yCyaIMHA aMalira OMIMPHINHY MAPTIA PaBHIIIA HKKH OOCKHYTa
aXXpaTHUIll MyMKUH, SbHHM XucoOialuiap Ba HaTIKaJapHU BH3yanu3alusiiam Oockuuura. Xap Oup
00CKMY y4yH aJoXHJa AacTyp MUUIAd yumKwiran OynuO, ymap ypracuparu ajoka XucoOusamuiap
HaTWKAJIAPUHU .nat KeHranTManu Qaiinra €3uil Ba YKUII OpKAIK amMajra OUIMPHIIIN.

1. XucoOmam OGockuun. Maskyp 6ocknd nmactypu OpenCV kyryoxonacu épaammma C ++ma
amaJira ommpiran 0ynuo, yuaa sfm xKymmmdaa Mmoaysurapuaad Xam (GoiiiaaaHuIraH.

2. Busyanuszauusa 6ocknuu. Busyanmzauus MATLABpa amanra ommpunan. Yynkun C ++ Ba
OpenCV épnamuna yu ymyaminu o0beKTIapHU KYpcaTuI yTa Mypakkab 0ynuo, y KymmMya HIliapHu
Tamad KWIaau.

Kyiingaru tacBupiapaa 1actyp HaTHkKajJapy KeJITUPUITaH.

3-pacm. Xap Oupu OuTTa TaCBUpJAH OJIMHTaH Xycycuid 3D mozesuiap.
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5-pacm. SIkyHuii HyKTamm MOJeIL.

4 XyJaocaaap

TacBupnap maxmyacu acocuja 3D monemnapHu Kypullja HyKTajgapra acoCiaHTaH CHILIUK
CHPTJIAPHHU aHUK KaiiTa KypHIIl MyMKUH SMACIUTY aHUKJIAH/IU, OPAJIMK OOCKUY/1a 3¢ca srT0Ha TACBUPHU
KalTa TUKIAIl YCyauaaH (QOHAamaHuIl yd Yad4amud Ty3WIl CUGATHHU CEe3HJIApiu Japaxaja
AXIIWIAIl UMKOHUHU Oepau. Panrm Oup xun OYiaran CWUIMK cHUpTIaplla Maxcyc HyKTaJlapHU
aHuKJIanl OwiiaH OOFIMK OYIraH Typyd MyaMMmoJiap naiino Oynuimm MyMKuH. YOy MyamMmo xai
STHIIAA KyIIUMYa Oesruinapaad (oitnananum traBeus 3tuinau. Oaub 60pHiral TalKUKOTIIAp MablIyM
Oup MaxCyc HyKTaJIapHH aHUKJIAIl Ba Takkocnam macanacuau eunnina SIFT ycynunan oinananunr
Makcaara MyBOQHK SKaHIUTHHU Kypcarnu. byHman Ttamkapu, 3D Oocu0 yukapwin ydyH HYKTa
MOJIETIMHU XOCHUJ KWJIMHTAHAAH CYHI, BEKTOP-TIOJUTOH TACBUPUHHU MIAKJUIAHTUPHUIL YYYH
TPUAHTYIUSIUS aMalIMHU KYJIJall 3apypiIury Kypcatuo YTUiIIu.

Anaduérnap

[1] Horcambpyno M. Tpexmepnas (3D) rpaduka n anumaryst / M. [xamOpyno. M.: Buiesimc, —2003.
— 640 c.

[2] Metoaer onTuMH3aK BBICOKOTONUTOHANBHEIX 3D-momeneit. URL: http://brainy.pro/ru/blog-
ru/52-optimization_3d

[3] Hus ontumu3zanuu 3D-mMoemneit HeloCTaTOYHO CUUTATh MTOJUTOHBI.
URL: https://habr.com/ru/post/433186/

[4] Cusooicenezosa, A. A. OcnoBHBIC IpUHIUTIBI co3aanus 3D-moaeneii. [lorsTus 1 METOIBI ONTH-



244 Cammxonos A.H. Ba 0ok,

Mu3anuM B TpéxmepHoit rpaduke / A. A. CuBoskenezoBa. — TeKCT: HermocpeacTBeHHbIH // Mo-
nomoit yaensrid. — 2020. — Ne 10. — C. 10-15. URL: https://moluch.ru/archive/300/67903

[5] Szeliski R. Computer Vision: Algorithms and Applications. — 2010. — P. 344-377.

[6] Hartley R., Zisserman A. Multiple View Geometry in Computer Vision. — 2003.

[7] Karami E., Prasad S., Shehata M. Image matching using SIFT, SURF, BRIEF and ORB: Perfor-
mance comparison for distorted images. —2017.

[8] Leutenegger S., Chli M., Siegwart R. BRISK: Binary Robust Invariant Scalable Keypoints / Com-
puter Vision (ICCV). —2011. —P. 2548-2555.

[9] Patent SIFT: https://www.google.com/patents/US6711293

[10] Patent SURF: http://www.google.com/patents/US20090238460

[11] Huang J., Cowan B. Simple 3D Reconstruction of Single Indoor Image with Perspective Cues //
Canadian Conference on Computer and Robot Vision. — 2009.

[12] Toppe E., Oswald M., Cremers D., Rother C. Image-based 3D Modeling via Cheeger Sets. //
Asian Conference on Computer Vision. —2010. — P. 53-64.

[13] Toppe E., Oswald M., Cremers D., Rother C. Silhouette-Based Variational Methods for Single
View Reconstruction. // Video Processing and Computational Video. —2011. — P. 104—-123.
[14] Tanskanen P. Live metric 3d reconstruction on mobile phones. / Computer Vision (ICCV). —

2013. - P. 65-72.

[15] Carltona C., Mitchellb S., Lewis P. Preliminary application of Structure from Motion and GIS
to document decomposition and taphonomic processes //Forensic science international. — 2018.
—V.282. —P.4145.

[16] Micheletti N., Chandler J. H., Lane S. N. Structure from motion (SFM) photogrammetry. —2015.

[17] http://www.cs.ubc.ca/research/flann/uploads/

[18] https://habrahabr.ru/post/196182/.

[19] https://ru.wikipedia.org/wiki/TpéxmepHas_rpaduka

[20] https://zdrav.expert/index.php

[21] http://www.intermercados.com.br

[22] https://3ddevice.com.ua/3d-pechat-v-meditsine

19.04.2022 0a maxpupusimea xeaud myuieam

UDC 004.093
BUILDING 3D MODELS ON THE BASIS OF A IMAGE SET

ISamijonov A., *Erejepov K., *Samijonov B.,
‘Boltaboeva M., *Yuldasheva A.

3Tashkent university of information technologies named after
Muhammad al-Khwarizmi, 100084, 108, Amir Temur, Tashkent, Uzbekistan;
2Tashkent university of information technologies named after
Muhammad al-Khwarizmi, Nukus branch,
230101, 74, A. Dosnazarov, Nukus, Uzbekistan;
3Inha University in Tashkent, 100170, 9, Ziyolilar, Tashkent, Uzbekistan;
*Namangan State University, 160107, 161, Boburshoh, Namangan, Uzbekistan.

Today, three-dimensional models are widely used in various fields. For example, architects
also offer a three-dimensional model in addition to constructive schemes, which can be in the
form of a real mock-up or a computer model. Artists, on the other hand, use simplified 3D
models in their teaching. Currently, one of the most widely used areas of 3D models is medi-
cine. In traumatology, injury statistics show that limb fractures are one of the most common



