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AHHOTALIUA

[leapto wmccmemoBaHUs SBISIETCS JEMOHCTpAIlUs Tporecca MpeoOpa3oBaHUS
CTAaTUYHBIX H300pPAKCHWM B aHUMAIMIO C HCIIOJIB30BAaHUEM HEHPOCETEBBIX
TexHojorud Ha mnpumepe riatdopmel Animated Drawings. [Ins peanuzanuu
HCITIOJIB30BAJICSI OHJIAITH-CEPBUC, UCTIONB3YIONIUN HEHpOCeTEeBbIE TEXHOJIOTUU IS
aBTOMATHYECKOTO Tpeo0pa3oBaHusl CTAaTUYHBIX U300pakeHuil. HelipoceTs
YCHEIIHO pacro3Haia KJIIYEeBbIE JIEMEHTHl PUCYHKAa U MPUMEHHUJIA BHIOPAHHYIO
aHUMAIMIO C MUHUMAJIbHBIMU UCKa)KEHUSMH.
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Abstract

The purpose of the study is to demonstrate the process of converting static images
into animation using neural network technologies using the Animated Drawings
platform as an example. For the implementation, an online service using neural
network technologies for automatic conversion of static images was used. The neural
network successfully recognized the key elements of the drawing and applied the
selected animation with minimal distortion.

Keywords: animation, neural network, image

1 BBenenmne

1.1 AKTyaIbHOCTD

B coBpemenHoM wmupe mHuGpOBbIE TEXHOJOTHMM AKTUBHO MPOHUKAIOT B
paznuuHble cepbl KU3HM, BKIIOYAas HCKYCCTBO M oOpaszoBanue. OaHUM U3
MEPCHEKTUBHBIX HAMNPABIICHUM SABJSETCS MCIIOJb30BAHUE HEUPOCETEU A
aBTOMATH3allMd TBOPYECKUX TMPOIECCOB, TaKMX Kak aHuManusa. [lmatdopmsl,
nonoOHeie Animated Drawings, MO3BOJSIOT MOJIB30BATENSAM MPEOOPA3OBHIBATH
CTaTUYHbIE PUCYHKHM B aHUMHUPOBAHHBIE OOBEKTHI, UYTO OTKPHIBAET HOBBHIE
BO3MOYKHOCTH JJIsl BU3yaJIM3aIluy UIei, oOydeHus u paspiedeHus. VccienoBanue
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HOI[O6HBIX TEXHOJIOT UM AKTyaJIbHO B KOHTCKCTC pPa3BUTHUA HUCKYCCTBCHHOI'O
HHTCIUJICKTA U €0 UHTCTPpAIUX B IIOBCCAHCBHYIO JKU3Hb.

1.2 O0630p uccjaenoBaHU

B cratee E. C. OkyHeBa HCMOJIb30Baja UHCTPYMEHTHI HEHPOHHOUW CETH B
MapKeTUHToBOM nesatenbHOCTH [1]. E. B. Hukumkuna, C. 3. Jlapun u B. FO. benam
pacnucaly  TOJIOKUTENIbHBIE MW OTPULATEIBHBIE CTOPOHBI, BO3MOYKHOCTH
UCIIOJB30BaHus HeWpocetn B oOpazoBanuu [2]. H. P. PomaneHko B CBOEM
WCCJICIOBAHUH PACCMOTpENIa U MMPOAHAIN3UPOBAJia HEHPOCETH, OCHOBHBIC (DYHKITUT
pacrio3HaBaHHe 00pa3oB 1 00pabOTKa H300paKECHHMI, a TAKXKE reHepanys Tekcra [3].

X. A. XangapoB coBmectHO ¢ M. K. IMMHOBBIM NpOJIEMOHCTPUPOBAIN
HCIIOJIb30BaHUE CBEPTOYHOM HEHpoceTH B pacno3HaBanue oopasoB [4]. B cratee JI.
E. Ocunienko A. B. KopoTkoB ommMcaHbl TEKCTOBBIE T€HEPATUBHBIE HEUPOCETU B
HCCIIEIOBATENbCKOM NESTEIbHOCTU CTYAEHTOB [3].

1.3 Ilean ucciaegoBaHusi

Llenpro uccienoBanus SBISETCA JNEMOHCTpAIUs mpoliecca mpeoOpa3oBaHus
CTaTUYHBIX H300pOKEHHM B aHUMAIMIO C UCIOJIb30BAaHUEM HEHPOCETEBbBIX
TEXHOJIOTUI Ha npuMepe miatdopmel Animated Drawings.

2 MarepuaJjibl U METOAbI
B xadecTBe OCHOBHOIO METOJA HCCICAOBAHHUS HCIOJB30BAJICS aHAIN3
paboTsl tardopmbel Animated Drawings [6].

3 Pe3yabTaTsl

Ha mnepBoMm »srame ObUIO CO3JaHO HM300pKEHUE MYJBTSIIHOTO Tepos
«Ilukauy» Ha Oymare dopmara A4. PUCYHOK BBIMOJHEH C HCIOJIb30BAHUEM
I[BETHBIX ()JIOMACTEPOB, YTO 0OECIEUUIIO IPKOCTh M KOHTPACTHOCTh U300paKeHUSI.
KoHnTypsl mepcoHaka ObUIM YETKO TMPOPUCOBAHBI, a I[BETOBasg Tramma
COOTBETCTBOBAJIa KAHOHUYHOMY 00pa3y [lukauy (5KenaThii OCHOBHOM IIBET, YEPHBIC
KOHTYpPbl M KpAaCHbIE aKIEHThI Ha Iekax). M300pakeHre BBHINIOJHEHO B CTUJIE,
XapakTepHOM JUIsl  MYJbTUIUIMKALIMOHHBIX TMEPCOHAXEH, ¢ MHHUMAaJIbHOU
JeTanu3alded M ak[EeHTOM Ha Y3HaBaeMOCTH oOpasa. Jlaiee pHCYHOK ObLI
olM(ppoBaH C MOMOIIBIO U(PPOBOI Kamepbl cMapThoHa ¢ pazpemieHueM 12 M.
®dotorpadus BeIMOIHEHA TPU PABHOMEPHOM OCBEIICHUH, YTOOBI N30€kKaTh OJMKOB
U UCKakeHM 11BeTa. M300paxkenue coxpaneHno B popmare JPEG s mocnenyromiei
obpabotku (puc. 1).
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Pucynoxk 1 — U3o0pakenue MmymbTsairHoro repost «Ilukauy»»

OnudpoBanHoe wu300pakeHHe 3arpykeHo Ha 1uarpopmy Animated
Drawings depe3 BeO-unTepdeiic (puc. 2).

C @ sketch.metademolab.com/canvas

STEP 1/4

UPLOAD A DRAWING

Upload a drawing of ONE character, where the
arms and legs don't overlap the body (see
examples)

START WITH AN EXAMPLE

Feel free to try the demo by clicking on one of the
following example images.

( @

CHECKLIST

N N
V&“

@ Make sure the character is drawn on a white LN

ner without lines. wrinkles. or tears.

Pucynok 2 — HJIaT(i)OpM.a Animated DfaWings

[TnaTdopma aBTOMaTuyecku oopadoTana n300pakeHue, BbIJIETUB KOHTYPHI U
pacrno3HaB KIIF0UeBbIE DJIEMEHTHI TIepCOHakKa (T0JI0Ba, YIITH, JIalbl, XBOCT). B ciydae
HEOO0XOMMOCTH OBLITH BHECEHBI PYYHBIE KOPPEKTUPOBKH JUTSI YIYUYIICHUS TOYHOCTH
pacno3HaBaHus (puc. 3).
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STEP 3/4

. HIGHLIGHT THE
CHARACTER

We've separated the character from the
=1 background, and highlighted it.

|
i
‘\' CHECKLIST

@ If the body parts of your character are not
highlighted, use the pen and eraser tools to fix it.

Previous

Pucynok 3 — ABTOMarn4eckoe pacrno3HaBaHUE PUCYHKA

[Tocne pacno3naBanusi u3oOpakeHus Ha tiaTdopmy Animated Drawings
HEHpOoCeTh aBTOMATHUYECKU aHAJIM3UPYET CTATUYHOE M300pakeHHE U ONpereliseT
KJIIOYEBbIE TOUKH, COOTBETCTBYIOIIIME CyCcTaBaM NepcoHaka. Ha ocHOBe 3THX Touek
CTPOUTCSl CKEJIeT, KOTOpPbI CIYKUT OCHOBOW Juii OyAyuiedl aHuMaluu.
[Tonb30BaTens UMeEET BO3MOXKHOCTb OTPEAAKTHPOBATh PACHOJIOKEHHE KIIFOUEBBIX
TOYEK W3MEHHB HMX PACIOJIOKEHHE, YTOOBI TMOBBICUTH TOYHOCTH COOTBETCTBUS
CKeJIeTa UCXOTHOMY U300paKeHHIO. DTOT ATAl SIBISIETCS KPUTUIECKU BAKHBIM JJIs
obecrnevyeHns eCTECTBEHHOCTH M KOPPEKTHOCTH TMOCIEAYIONIeH aHuMaiuu (puc. 4).
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Ilocne

STEP 4/4

MARK THE
CHARACTER'S JOINTS

Here are your character's joints! Here's an example
of what it should look like:

CHECKLIST

@ If your character doesn't have any arms, drag the
elbows and wrist joints far away from the
character and it can still be animated:

Adjust by dragging the points

Previous

Pucynok 4 — CkeneT nepcoHaxka JJisi aHuMaluu

00pabOTKM M300pKEHUST HEHUPOCEThIO TMOJB30BATEI0  OBbLIO

MNPEJIOKEHO BBIOpaTh TUN AHMMAllMM W3 JOCTYIHBIX BapHaHTOB (HAMpUMED,
MPBDKKH, Oer, Maxu janamu). BeiOpanHas aHUMaIusi MPUMEHEHa K U300pakeHHIO,
U pe3yabTaT coxpaHeH B ¢opmare .mp4 [7]. HelipoceTh agantupoBaia IBUKCHHUS
MEPCOHAXKA, COXpaHssl MPOMOPIIMN U OCOOCHHOCTH MCXOTHOTO PUCYHKA (puc. 5).

ADD ANIMATION

Choose one of the motions below to see your
character perform it!

@ ‘ DANCE ’ ‘ FUNNY ’ ‘ JUMPING ’ ( WALKING ’

Start over

R2

¢y
Generated with Meta
Animated Drawings

Pucynok 5 — AHuMaIus nepcoHaxa
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4 BoIiBOabI

ITo pesynpraram wuccinemoBanus Iuiatdpopma Animated Drawings
IPOJCMOHCTPUPOBAJIa BBICOKYIO 3((EKTHBHOCT, B aBTOMATH3AIMH Ipoliecca
aHUMAIIMH CTaTUYHBIX M300pakeHui. HelipoceTh yCIenHO pacio3Haia KIFYeBbie
DJIEMEHTHl PHUCYHKA W TPHMCHWJIA BBIOPAHHYIO QHUMAIMIO C MHUHHUMAaJIbHBIMHU
uckaxeHussMU. OpHaKo ObUTM OTMEUEHBI HEKOTOPHIE OTPAaHUYCHHS, TaKhe Kak
CII0)KHOCTh 00pabOTKH M300pa)KEHUI C BHICOKOW JeTaln3annueid 1 HeoOX0AUMOCTh
YETKUX KOHTYPOB I KOPPEKTHOTO PaciO3HABAHMSI.

[IpoBeneHHOE MCCIENOBAaHNE TTOATBEPINIIO, UYTO HEUPOCETEBBIE TEXHOJIOTHH
CIIOCOOHBI 3HAYHMTEIILHO YMPOCTUThH TPOIECC CO3JaHUS aHWMAIUW, Jeiasl €ro
JOCTYITHBIM JIJISl IIIUPOKOTO Kpyra mojis3oBarenei. [Inarpopma Animated Drawings
SBJIICTCSI  MPUMEPOM  YCHEITHOW  peaim3alii  TOJO0OHBIX  TEXHOJOTHHA,
JEMOHCTPUPYS WX TOTEHIMAN JJIS TBOpUYECTBA M BH3yanm3aruu. JlanpHeiiiee
pa3BuUTHE HeipoceTel B ATOM 00JacTM MOXET NPHUBECTH K CO3JaHUIO0 Ooliee
COBEPIIIEHHBIX HHCTPYMEHTOB, CIIOCOOHBIX 00padaThIBaTh CIOKHBIE N300pAKEHUS
U Tipeajiarath 0osiee pa3HOOOpa3Hbie BAPUAHTHI aHUMAIUH.
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