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METOIU POBOTHU 3 TEKCTYPAMU
3A JOITIOMOI'OI0 3ACOBIB OGPOBJIEHHSA 30bPA’KEHD
HA MOBI PYTHON

Y ecmammi npoananizosano nHasaeui nioxoou i areopummu 00poOIeHHsA 300paiceHb ma NoOAIbULO20 iX
BUKOPUCTNAHHA 07151 0OPOONEHHs (homO 0052y, nepemeoperHs ix Ha pomo mexcmypu oaa 3D-mooeneii. I[1po-
SPAMHA YACMUHA, ONUCAHA 8 YIll CIAMMI, A61A€ C000t0 6eKeHO il OHIAUH-CEPBICY NPUMIPIOBAHHS 0052y
Ha 3D-moo0ensax y bpaysepi, enobanvHum pe3yibmamom aKoi O6yoe mecmosa 6epcisa Yb0o2o cepsicy.

KurouoBi ciioBa: 00pobiienHst 300pakeHb, BUAAICHHs QOHY, IPUMIpIOBaHHS OITY B Opay3epi, 3D

y Opay3sepi.

Beryn

Merta ¢iHaNBHOTO MPOAYKTY, YACTUHOIO SIKOTO
CTaHe MpaKTUYHA YacTHUHA Ili€i cTaTTi, — 3pOOUTH
IHTEPHET-IIOMIHT IKOMOT'a 3pyYHIIIUM 1 KOM(POPT-
HIIINM, 3BE€CTH NOTpedy B Oe3mocepeHbOMY MpuU-
MIpIOBaHHI OJIATY Ta HIIWX BUAAX MIOMIHTY JO Mi-
HIMyMY.

I3 xo’kHMM poxOM yce Oinblie i Oinblie Troneit
KyIyIOTh HaWpI3HOMAHITHIIII pedi OHJIAWH, i, 3BiC-
HO, O71Ha 3 0a30BUX MOTPeO JTFOMUHE — 11 ofsr. OHaK
4epes Te, 10 JIFOAU BiAPI3HAIOTHCS OJUH Bil OAHOTO
SIK TabapuTaMHu (3pOCTOM, Baroro, JOBKHWHOFO Talii
TOIIO), TaK 1 BIIOJOOAHHIMH, TO IPOLIEC KYITIBIIi came
OZISITY Yepe3 IHTEPHET CTAE TAKUM BAXXKUM 1 1HKOJIU
HeNpUeEMHHUM. BHpIiMBIIM OCHOBHI Tpo0iIeMu, sKi
BUHHKAIOTH Y JIFOIEH ITiJ] 9ac KyIiBJIi OJSTY OHJIAMHH,
MO>XKHa 3p00UTH HOTO I11e GBI MOMYISIPHUM.

OTxe, € JIeKiIbka OCHOBHHX TPOOJIEM Y IIbOMY
MpoIIECi:

1. JIronviHa He 3HAE, K cCaMe Ha Hill BUIVIIaTHME

TIeBHA Piy.
2. JlrommHa He BIIEBHEHA, UM MIIXOMUTH 1 po3mip.
3. JlronuHa Xo4e BizyalbHO Oa4nTH, YH MTacyBa-
THUMeE TIEBHA PiY JIO IHIIOrO OfIATY 3 ii rapaepo-
Oy (wro mpoOiieMy He 3aBXKIH BUPINIYE HABITH
Oe3nocepeHe TPUMIPIOBAHHS OJIATY ).

Ha mouarkoBomy eTami came OCTaHHIO ITpobie-
My pO3B’s3yBaruMe (iHambHUE mpoaykT. [loTpio-
HO JIaTH 3MOT'Y KiHI[CBUM KOPUCTYBauaM «OJISATaTH)
3D-monens y Opay3epi B OAT, IO IPOJAETHCS HA
CaiTi (TEOPETUUYHHI CAUT OASATY, IO SAKOTO Oyje
i’ eqHaHo (iHAJTBHY CHCTEMY), a TAKOXK 3aBaHTa-
XyBatH cBOi (otorpadii omiry, aki mepepoOIsIThC
Ha TEKCTYPY JUIsl MOJIENI, IO AaCTh 3MOTY Bi3yai-
3yBaTH T€, K OST KOPUCTYBau BUINISIATUME Pa3oM
13 pedamu, sIKi IPOJIAIOTHCSI Ha CAMTI.
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Bu6ip Texnousoriii, siki Halikpanie HigxXoaaThH
JJ1s1 00paHoi 3aaa4i

[IpoananizyBaBmiy TpU OCHOBHI TEXHOJOTii
(OpenCV, Google Cloud Vision API, scikit-image),
SIKi BHKOPUCTOBYIOTH JUIsI KOMIT FOTEPHOTO 30py Ta
00pobneHHs 300pakeHb, Oyi10 3p00JIeHO TaKi BUC-
HOBKH.

Bi6niorexa OpenCV € noBHicTIO O6€3I1IaTHOIO,
MiATPUMY€EThCS OaraTbMa MOBaMHU IpOrpamMyBaH-
HS, Ty’Ke TapHO IPOJOKYMECHTOBAHA i Ma€ BEIHUKUH
CIIMCOK MOXITUBOCTEH, SIKi OXOILTIOIOTH CaMe Te, [0
MOTPiOHO [T OCTaBICHOT 3a1adi.

VYcro GekeH-4yacTHHY (DiHABHOTO MPOIYKTY Oy-
JI0 BUpIllIeHO nucatu Ha MoBi Python, Tomy Bigmno-
BiHO Oyne Kpaiie, KO0 OCHOBHA 3ajjauya OeKeH -
YaCTHHH, 5K 1 0a30Bi, Oyze Tex Ha MoBi Python.

Peanizanis aaropurmy
JJTs1 PO3B’si3aHHSI OCHOBHOI 3a1a4i

Ha Bxin mporpami mogaeTbesi 300payKeHHs OHIET
croponu oxsry (puc. 1).

Ha Buxoni nporpama Mae nepetBopuTH (oTorpa-
¢iro oAy Ha yacTHHY TeKcTypH mrst 3D-monerni, a ca-
Me: BUOKPEMHTH MOTPIOHY iH(opMaItiro 3 pororpadii
(camoro ozsry), BuaanuTu Qo (BiAmnosiaHo ¢ororpa-
¢is Mae OyTu y opmari png, sIKuil mATPUMYE IIPO30-
puii GOH) 1 3aiBi YACTHHH oy
¢ororpadii, noectu o- ; e
Torpadiro 10 EBHUX PO3- ) BN /
MipiB, AKi moTpiOHi mas ﬁ T
TEKCTYpU. b |

ToOTo HaliBaKIIUBILIOKO |
YaCTHHOIO € 3HAaXOKCHHS
HOTPiOHOTO KOHTEHTY Ha o N
300paXkeHi, a caMe oJIATy,
1 BUJIAJICHHS 3aBOTO (DOHY.

Puc. 1. [Ipuknan
300pakeHHS OIATY
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Omnuc Joriku aaropuTmMy

[lepe 1 HalironoOBHiIIE, 10 TOTPIOHO 3pOOUTH,
ue — «Edge detection», ToOTO 3HAWTH KOHTYpH OC-
HOBHOTO €JIEMEHTa Ha 300pakeHHi, a came OfTY.
BuxopurcTaemo A bOro CTaHIAPTHUH aJTOPUTM
KOMIT roTepHOTro 30py KeHHi.

Anroput™ Kenni (nerexkrop rpanuils Kenxi, ore-
parop KenHi) y JUCHHUTUTIHI KOMIT FOTEPHOTO 30pY —
oreparop BUAIICHHS TPAaHUIb 300paxeHHs. byB pos-
poGinennii [Ixonom Kenni [2].

AJTOpUTM BUSIBJICHHS TpaHullb KeHHI MOXHa
PO3IIIUTH Ha I’ SITh PI3HUX ETAaIliB:

e 3acrocyiite ¢inbrp ['aycca, o0 3raautu 300pa-
JKEHHS Ta 3HATH LIyM.

e 3HaJITh TPA/IIEHTH IHTEHCUBHOCTI 300paskeHHSI.

e 3acrocyiiTe HEMakcUMallbHe MPHUIYLIEHHS, 1100
mo30yTHCsl XUOHOT peakIil Ha BUSBICHHS pedep.

e 3acTocyiTe MOABIHHUI MOPIT A BU3HAUCHHS
MOTEHIIHKUX pedep.

e BijacrexTte Kpaif 3a TOTIOMOTOIO TiCTEPE3HCy, 3a-
BEPIIITh BHUSBIICHHS KpaiB, MPHUIYIIUBIIHA BCi iH-
1l pedpa, ski ciadki Ta He 3’€THaHi 13 CHIIbHUMH
KpasiMH.

J1st po3MUTTS 300payKeHHS 3 METOIO BUJIaJICHHS
mymy oreparop KeHHi BUKOpPHUCTOBY€E pO3MHUBAHHS
laycaz a=1.4:
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Js mouryky rpafi€HTiB TPaHUI MO3HAYAIOTh
TaM, Jie TpaJieHT HaOyBa€ HAHOUIBIIOTO 3HAUYEHHS.
BoHHN MOXyTh MaTH pi3HI HANPSIMKH, TOMY aJIro-
put™M KeHHI BHUKOPUCTOBY€ 4OTHPH (PIIBTpU IS
BU3HAYEHHS TOPU30HTAIBHUX, BEPTUKAIBHUX 1 Jia-
TOHAJIBHUX Pebep y POZMUTOMY 300paXeHH.

G=,/G.7+G,

e 'G.I.-)
= urnt:_..(ﬂz .

Kyt Haxumy rpajiieHTa OKpyDIIOETBCS 1 MOXE Ha-
OyBaru 3Ha4ens 0, 45, 90, 135.

AJNTOPUTM MOBHICTIO OMKUCaHO B poboTi [xona
Kenni «A Computational Approach to Edge Detec-
tion» [1].

HactymauM kKpokoM Oyne BUAIICHHS 13 pe3yib-
TaTiB 300pakeHHs, Micas 0OpOOJCHHS METOI0M
Kenni, caMoro koHTYpy. 3 IIUM TaKOXK JOTIOMOXE
CTaHIIAPTHUH MeTOXl 0O0pOOIeHHS 300paKeHb, 110
MpUiiMae Ha BX1J1 300paKeHHs, 00pOOIIeHE METOIOM
KenHi, Ta BHOKpeMITIOE OCHOBHY iH(OpMaIIifo (JIUB.
TIPHUKIIATA HUOKYE).

[Ticns Toro sik My 3HAUIIIN (iHATBHUN KOHTYD
KOHTCHTY, IKHI X04eMO 3aJIUIIATH Ha 300paKeHHI
(B HamOMy TpUKIAIl — eIEeMEHTa OMSTY), MAEMO
CTBOPHUTH TaK 3BaHy MAacKy LbOTO KOHTYpY 1 BUIa-
JIUTH BCE 13 300payKeHHS, KPIM L€l MacKH.

Tak MH OTpEMy€eMO 300pakeHHS 3 BHIAICHUM
(hoHOM, OCTaHHI¥M KPOK — 00pi3aTH 3aiiBe 1 3BECTH
300paXeHHs JIO OTHOTO PO3MIpY.

Anroputm 00pizanHs (oTtorpadii TaKOK BHKO-
PHCTOBY€ KOHTYP OCHOBHOTO 300pa)XeHHSI 1 00pizae
HOro 10 TpaHullb LIEOTO KOHTYPY.

TecTtyBaHHs (piHANBHOIO aITOPUTMY
HA Pi3HUX THIAX OJSTY

ITporecTyeMo anropuT™ Ha Pi3HUX THUIAX OJISTY.
B mouatkoBi#t Bepcii 6i0mioTeKH Oya0 BHPIIICHO
JOJIaTH JIWIIE 1BA €JIEMEHTH OJsry, a came: QyT-
0OJIKM 1 MITaHU, aje AITOPUTM IpPAaIIOBATHME IS
OyIb-SIKOTO OJISTY.

[Mporectyemo Ha ¢yTOOmII, BXimHa poTorpadis
Ta pe3ysbTar — Ha puc. 2.

Puc. 2. ITouatkoBe 300pakxeHHS OIATY
1 pe3yNbTaTH miciist 00pOOICHHS MPOrPaMOI0

Pesynbrar Takui, siK i 04iKyBaJIOCh, alTOPUTM
IPAIIOe KOPEKTHO.

JonaBanHs aaropurmy 10 ¢iHajJbLHOI mporpamu,
TeCTyBaHHS WiJTiCHOI cucTeMH

Kinyesuii euensio npocpamu

®diHabHa porpama siBise o001 TeCTyBaHHS Ha-
MUcaHoi javascript-610mioTeku, sika peanisye MpH-
MipIOBaHHA OJATy Ha 3D-Mozensx.

Ha mpakrumi e Mano Ou mpamoBaTH TaKHM YH-
HOM: KOpUCTYBau Jofa€e 0i0ioTeKy 10 ceOe Ha cailT,
Ha IMeBHY CTOPIHKY Jo1a€e rojoBHui Canvas i3 6i0-
JIOTEKH, SIKMH 1 HaJla€ BC1 OCHOBHI MOXJIMBOCTI 0i0-
JOTEKH.

Jlozcika pobomu

o moTpibHO Oyze 3poOUTH NpAIliBHUKAM 1HTEp-
HeT-Marauy?

o6 mporpama KOPEKTHO MpamioBaia mpy I04a-
BaHHI HOBOTO TOBAPY Ha CAMT, MOTPIOHO 3aBaHTAXUTH



Tamaron J. B., Kopuitiuyk M. A. Metonu po60TH 3 TEKCTypaMH 3a JOIIOMOTOI0 3ac00iB 00po0IeHH s 300paxeHs Ha MoBi Python 99

Puc. 3. IIpuxsiaa npaBUIBHOTO PO3MIILIEHHS OATY

nBi nogatkoBi ¢otorpadii eiremeHTa onAry, cre-
peny i33aay BianoBigHo. Omsr Mae JiexkaTH Ha piB-
Hil TOBEpXHI OJIHOTOHHOTO SICKPaBOTO KOJIbOPY
(puc. 3).

[Ticnst nogaBanHs Gororpadiii Ha cepBepHil ya-
cTHHI 3 KOXHOI (ororpadii Oyne Bumansatucs GoH
1 3MIHIOBaTHCS PO3MIp JI0 CTAaHIAPTH30BaHOT IEBHOT

B

BEJIMYMHH, KA € ONTUMAIBHOIO JUTs TeKCTypH. [Tlicis
BCIX MaHIITyJIALIN 30epiracThCsi BXXE OHOBIICHE 30-
OpaxeHHsI.

Sk BinOyBaTHMETHCS BiTOOpaXKEHHS MIEBHOTO eJIe-
MeHTa ozAry Ha 3D-maHekeHi?

KopucryBad 0oOpae meBHUIA €IIEMEHT OIIATY, 100
Mo0a4YuTH, SIK BiH BUIIIAATHME HAa MaHEKeHi. 3a efe-
MEHTOM OJISITY BU3HAYAIOTB, SIKUH 1Ie THIT OSTY (Ha-
npukiaz ¢pyroonka), 3 6a3u 6epyTsb Bianosiany 3D-
MOJIENb Ta «OIATAal0Th» Ha MAaHEKEH.

®dortorpadii TEKCTYp HaKIaIalOTh Ha BXKE ONIAT-
HeHy Ha MaHekeH 3D-mozens.

Koxxna 3D-Mopmens moaijieHa Ha Bl YaCTHHHU
(epeHto 1 33/1HI0, BIAMOBIHO IO TEKCTYP), IO Ma-
I0Th CBOIO NIeBHY UV-po3roprky, siKa i OmuCye Te,
SK Ma€ HaKJIQJaTHCS TEKCTypa Ha 00’ekt. [Ipukian
HakJIalanHs 00poOnenoi ¢otorpadii Ha 3D-mo-
IeNb y pexaktopi blender — Ha puc.4.
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Puc. 4. [lemoHcTpanis HaknagaHHg oAsry Ha 3D-monens

JdeMoHCcTpauisi MOKJIMBOCTEI
(pinanbHOrO MpPoeKTY

Ha cepgici € Tpu cTOpiHKH:

® CTOpiHKa BHOOPY OIATY;

® CTOpiHKa Bi3yasi3allii MaHEKeHa, SKUH OJsT-
HEeHMH y BUOpaHUIi oA,

e CTOpiHKa aJMiHICTpaTOpa, Ie MOXKHA J10/aBa-
TH Ta pelaryBaTH CIEMEHTH OJIATY.

Ha cropinmi BuOOpyY omsry BimoOpaxaroThes elie-
MEHTH OJIAITY, SIKi HasBHI Ha caifTi (TOOTO sIKi Tmore-
PeIHBO JOAB aJAMiHICTPaTOp). bynb-akuii HasBHUIA
€JIEMEHT OJATYy MOXKHA IPHUMIPSATH Ha MaHEKEHi.
Takoxk € MOKITUBICTS KOMOIHYBATH Pi3HU TUIIH OJSATY.

Ha ocHOBHili CTOpiHIII MOXHa MMOAUBUTHUCS Ha
MaHEKeH, OITHEHUH Y BHOpaHUH Ha MONepenHii cTo-
piHIi oxsr. ManekeH, 3a 6axxaHHAM, MOYKHA 00epTa-
TH Ta HaOIYOKATH/BIIIAIIATH.
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Toggle t-shirt Toggle pants

Puc. 5. Maneken,
OJISITHEHUH y LIHPOKI
IITaHU 1 3BUYAiHY

¢yTOonKy

-

CropiHka ajgMiHiCTpaTopa Jae 3MOTy MpalroBa-
TH 3 IEMEHTaMH OfIATy. € MOXKIIUBICTh TOJATH HO-
BHU €JIEMEHT, JJIs IKOTO MOXKHA 3a/1aTH PO3Mip, abo
BHJIAJIUTH PaHIillIe I0JIaHl eJIEMEHTH.

Ha miii cropiHii aaMiHICTpaTop MOXE J0JaBaTH
HOBHH KOMIUICKT OZIATY B 0a3y AaHUX, SKHU 3r0JJ0M

Puc. 7. Kopucry-
BaIbKHii iHTEpdEiic
asMiHicTpaTopa

BucHoBkn

VY cTarTi Oys0 TOCHTIIKEHO TEXHOJIOTIT Ta auro-
PUTMH KOMIT'IOTEpHOTO 30py. B pe3ynbrari Oymno
CTBOPEHO aJTOPUTM, SIKAU Ja€ 3MOTY IIEPETBOPIO-
BaTH ¢ororpadito Oyap-SIKOT0 OIATYy Ha YACTHHY
tekcTypu st 3D-moneni. diHanbHUM pe3ynabra-
TOM cTaJsia javascript-6i6mioTeka, HalMcaHa 3 BU-

Toggle t-shirt Toggle pants

Puc. 6. ManekeH,
OJITHEHUH y 3BUUaiiHy
(byTOO0IIKY 1 BY3bKi
MITaHU

MOXKHa OyJe meperisjgaTyd Ha MaHeKeHi. AJMiHi-
CTPaTOpy MPOIOHYIOTh HAJATH HA3BYy KOMILIEKTY,
BUOpaTH 300paKeHHS KOMILICKTY, & TAKOX YOTH-
pu 300paxkeHHs )i GyTOOJKHU Ta MITaHIB, CIIEPETY
133a1y.

Select back image
[Chossain]esng

Select front pants image

[Choose Pl No e chosen

Select back pants image

[Ghooss il No e chasen

KOPUCTAaHHIM 1IbOTO alroputMy. biGmioreka nae
3MOT'y KOPHUCTYyBadyaM iHTEPHET-Mara3uHiB MpHUMi-
patu oxsr Ha 3D-maHekeHax y Opaysepi. s tec-
TyBaHHS 0101i0TeKH OyJI0 CTBOPEHO CEPBIC YIS NPH-
MIpIOBaHHS CBOTO OASArY Ha BipTyanbHux 3D-Mo-
nensix. bibmoreka Moxe OyTH KOPUCHOIO Y THX ce-
pax, ae noTpiOHa Bisyami3alis ofsry, o0 mokpa-
IIUTH B3aEMOJIIIO 3 KOPHCTyBadyaMH Ta KJIIEHTAMHU.

Cnucok nimepamypu

1. A Computational Approach to Edge Detection by John Canny
[Electronic resource]. — Mode of access: http://citeseerx.ist.psu.edu/
viewdoc/download?doi=10.1.1.420.3300&rep=rep 1 &type=pdf.

2. OpenCV Canny Edge Detection [Electronic resource]. — Mode
of access: https://opencv-python-tutroals.readthedocs.io/en/latest/
py_tutorials/py_imgproc/py_canny/py_canny.html.



Tamaron J. B., Kopuitiuyk M. A. Metonu po60TH 3 TEKCTypaMH 3a JOIIOMOTOI0 3ac00iB 00po0IeHH s 300paxeHs Ha MoBi Python 101

References

A Computational Approach to Edge Detection by John Canny. OpenCV Canny Edge Detection. Retrieved from https://opencv-
Retrieved from http://citeseerx.ist.psu.edu/viewdoc/download? python-tutroals.readthedocs.io/en/latest/py_tutorials/py_
doi=10.1.1.420.3300&rep=rep | &type=pdf. imgproc/py_canny/py_canny.html.

D. Gamayun, M. Korniichuk

METHODS OF WORKING WITH TEXTURES
USING COMPUTER VISION ON PYTHON

The article describes the analysis of available approaches and algorithms of image processing and their
subsequent use for processing photo clothing, transforming them into photo textures for 3D models. The
software part described in this article is the back-end for the online service of fitting clothes on 3D models
in the browser, the global result of which will be the test version of the service.

The global goal of the final product, part of which will be a practical part of this article, is to make on-
line shopping as convenient and comfortable as possible, to minimize the need for face-to-face clothing and
other types of shopping to a minimum.

Every year more and more people buy a variety of things online and, of course, one of the basic human
needs is clothing. But due to the fact that each person differs from each other, both in size (height, weight,
waist length, etc.) and preferences, the process of buying clothes online, becomes so difficult and some-
times unpleasant. By solving the main problems that people have when buying clothes online, you can
make it even more popular.

There are several major problems when buying clothes online: a person does not know exactly what this
or that thing will look like on him,; a person is not sure whether this or that size suits him, a person wants
to visually see if a certain thing will match other clothes from his wardrobe (this problem is not always
solved, even by face fitting).

At the initial stage, the final product will solve the last problem.

To solve this problem, end users need to be able to “dress” the 3D model in the browser both in the
clothes sold on the site (theoretical clothing site to which the final system will be connected) and upload
their photos of clothes that will be processed into texture. for a model that will allow you to visualize how
the user s clothes will look along with the things sold on the site.

After analyzing the three main technologies (OpenCV, Google Cloud Vision API, scikit-image) used for
computer vision and image processing, the following conclusions have been drawn.

The OpenCV library is completely free, supported by many programming languages, very well docu-
mented and has a long list of features that include exactly what you need for the task.

Keywords: image processing, background removal, fitting clothes in the browser, 3D in the browser.
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