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Aunomauina. B cmammi po3eisHymo mMexHON02l CMEOPEeHHs Gi3YalbHUX epexmie ma
NpoOCpamMHi cepedosuwya, 8 AKUX ix Moxcua cmeoprosamu. Ilpoananizoeano mexnonozito moppiney,
AKA 3aCmMoco8yEMbCsl Ol CMEOPEHHST AHIMAYIUHUX PONIUKIG, PEeKNaMU, 208020 KIHO U0 00380/€
cmeopioeamu niasHy mpancgopmayito 00Ho20 06'ekma 6 iHwul. [Ipeocmaeneno cmeopeHuli
8i3yanvHull eghekm mpancgopmayii 1HOOUHU 8 CMPUOKY 8 MOPCbKO20 dHCUumens 3a O00NOMO20H0
cepedosuwa npoepamysanns Houdini, sike suxopucmogye memoo cucmemu YaCmuHoOK.

Kniouogi cnosa: mopghine,; 6izyanvhi eghexmu, yugpoge Kino, cneyeghexmu, 300padceHHs.;
aHimayis, o6podKa 300padiceuty,

Beryn

3a octaHHI poku cdepa KIHOTHAYCTPIi PO3MIMPIOETHCS Ta MparHe Bce OLIbIe
IUBYBaTH IA1aviB. BizyanbHi epexkTn — 11e OAMH 3 CUJIBHIMIUX 1HCTPYMEHTIB, KUl
BUKOPHUCTOBYIOTh JJisi KOMOIHYBaHHS Ta CTBOpPEHHS il ab0 CIeH, SKI 3aHaJTO
7opori, HeOe3meuHi abo HaBITh MO1I0HE HEPEATbHO 3HITH HAXUBO [ 1].

Texnosnoru 3 BizyanbHUX €(eKTiB 00'€AHYIOTh KaJpu 3 HATYPAIBHUM PYXOM 1
1idpoBi 3D-KOMIIOHEHTH N1 CTBOPEHHS BPAXKAIOUMX IHTEPAKTHBHUX MaTepiaiB,
3MaTHUX PO3BAKUTH 1 TMEPEKOHATH TJsAjayiB. 3BEepTaloud YyBary Ha Te, IO
cnenedeKkTH Ta Bi3yaldbHl eeKTH — 1€ pi3HI NOHATTA. Taki sk JErkuid TymaH, CHIr,
JIOII, JUM BIIHOCATBHCS JO clenedeKTiB, TOMy II0 IX MOXHa CTBOPUTH Ha
3HIMAJIbHOMY MailIaHuYMKy, B TOH 4ac, sIK Bi3yallbHI €(eKTH — e ePeKTH, SKi
MOBHICTIO MPOPAXOBY€E KOMIT IOTEp, HAMpUKIAZ, BUOYXH, ToJyM’s Toilo. Bce 1e
MOXJIMBO CTBOPUTH Yy TaKuUX IMPOTpaMHHMX cepefoBuiax, sk: Maya, 3DsMax,
Houdini, Cinema 4D, Blender, ZBrush, Substance Designer, Substance Painter, After
Effects, Nuke, DaVinci Resolve, Adobe Premier. Po3rissHeMmo ocHOBHE 3acTOCYBaHHS
KO>XHOTO cepenoBuina [2]:

Maya — ocHOBHE mporpaMHe 3a0€3MeUeHHs], 1[0 BUKOPUCTOBYETHCS B 1HIYCTPii
VFX ta mae noTy>xHi IHCTpYMEHTH JJI aHIMAIIii;

3dsMax — BUKOPUCTOBYETbCS B 00JacTi apXiTEKTypu, KIHO, AW3aiiHy a0o
1H)KEHEPHOT'0 IMPOCTOPY;

Houdini — mnpodeciiinuii nporpaMHuid maker [jsi poOOTH 3 TPHUBUMIPHOIO
rpadikoro, KUl € CepeOBUILEM Bi3yalbHOTO MPOrpaMyBaHHS;

Cinema 4D — nigxoauTh JUIsl CTBOPEHHS aHIMallli TUTPIB, 3BUYAHOI aHIMallii,
abctpaktHoi 3D-anHimalrii Ta YUCTUX PEHIEPIB;
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ZBrush — mporpamHe 3a0e3ledyeHHs], SKE JO03BOJII€ MOJENIOBATH, JIMHUTH,
ONTHMI3yBaTH 1 EKCTIOPTYBATH MOJIETI JJIS TOAATBIIIOTO BUPOOHHUIITBA BiZcOe(PEKTIB;

Substance Designer 1 Substance Painter - SD no3Bosisie cTBOprOBaTH
IpoLEeAypHHUI MaTepiai, a MOTIM €KCIOPTYBaTH WOT0 y BUTIIAAI HAOOpY TEKCTyp, a
SP 103BOJIsIE MaJTIOBATH 11i MaTepiaid Ha CTBOPEHUX MOJIEIIAX;

After Effects — HaifO11bII YacTO BUKOPUCTOBYBAaHE MpPOrpaMHE 3a0e3MEUEHHS,
noB'si3aHe 3 VFX;

Nuke — 1ie rany3eBuil cTaHAapT KOMIIO3UTHHTY;

DaVinci Resolve — BimeopenakTop CTBOPEHMM sl KOJLOPOBOI KOPEKIIii,
MOHTaXXY, a TaK0X 00OpOOKHU BiJI€O Ta 3BYKY;

Adobe Premier — nporpama HeTiHIHHOTO BIIEOMOHTAXKY;

Koxna 3 nmx mnporpam mnependadyae BHUKOPHUCTaHHS TIEBHUX TEXHOJOTIH
CTBOPEHHSI Bi3yaJbHUX creleeKkTiB i1 HUPPOBOro KiHO, TAKUX SIK: KOMO3UTHUHT,
KJIMHAII, MAaCKH, MOYIIHKETYEP, XPOMAKEH, JIFOMOKEN, KEUHT, PETAUMUHT, TPEKUHT,
MopduHr [3].

Mertoto aHoi CTaTTi € MOCHIKEHHS OCOOJIMBOCTEN Bi3yaldbHUX €(EKTIB IS
1M(poBOTO KIHO, a caMe TEXHOJIOTiT MOPGIHTY, Ta CTBOPEHHS Bi3yalbHOTO e€EeKTy 3a
JIOTIOMOTO10 cepeioBuIia nporpamyBanns Houdini.

Iocepeno:

[1] “Bizyanvni e¢pexmu — Bixineois.”

https://uk.wikipedia.org/wiki/Bizyanvni_epexmu (accessed Apr. 04, 2020).

[2] “12 nyuwux 3D u komnosune npoepamm: Maya, 3DsMax, Cinema 4D...”

https://videoinfographica.com/best-3d-software/ (accessed Apr. 04, 2020).

/3] “MOJIOJEXKHAA LIKOJIA - CEMHHAP TEXHOJIOTHHU CO3[AHUA
BU3YAJIBHBIX DDDEKTOB B TPEXMEPHOU I'PADUKE.”

Mopdinr

MopdiHr — 11e TEXHOJIOTis B KOMIT'IOTEpHIM aHiMallii, Bi3yalbHUN €deKT, SKUil
CTBOPIOE Bpa)XCHHSI IUIaBHOI TpaHchopmallii ogHoro o6'ekta B iHmMA. Bin
BUKOPHUCTOBYETHCSI B IFPOBOMY 1 TENEBI3IMHOMY KiHO, B TeJEBI3IHHIA pekiIami,
KOMIT'IOTEpPHUX Irpax Ta B TPUBUMIPHIM 1 JBOBUMIpHIN (K pacTpoBiil, Tak i
BEKTOpHIi) rpadiri [4].

Mopdiar moxxe OyTH BUKOHAaHMIA 3 OJHOTO ab0 nBOX 300paxkeHs [S]. [leprmit
BUITAJIOK MEPETBOPEHE 300paKEHHS € CIIOTBOPEHOIO KOTMIEI0 BUXITHOTO 300paKeHHS
(pucynox 1).

Pucynok 1 — Mopginr Ha 0CHOBI 0THOT0 300paKeHHS
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AJle mpakTHKa MOKa3ye, 1110 YacTillle BUKOPUCTOBYIOTh IPYTUi BapiaHT, Mij 4ac
AKOTO MOP(IHT BUKOPUCTOBYETHCS JUIsI CTBOPEHHS 10311 MOCTYMOBOTO MEPEXOTy
OJTHOTO 300paKECHHS B 1HIIIE.

Jliis Toro, mo6 CTBOPUTH TaKe MEPETBOPEHHS, TpeOa BU3HAUUTHUCS 3 00JIACTIO,
sKa MJIArae MepeTBOPEHHIO Ha MEpIIoMy 300pakeHi Ta KIHIIEBOMY, TaKMX 00J1acTeil
Moke OyTu Oarato. 3a3Buyail, uisi MOP(IHTY B SKOCTI BUXIJHOTO Ta KIHIIEBOTO
MaTepialy  BUKOPHUCTOBYIOTb  HEpPYyXOMi  300paKeHHs, aje  3arajioM Iie
BUKOPUCTOBYIOTh 1 MOCIIIOBHICTh KaJIpiB, 1[0 B pe3yJIbTaTl MPEJCTABISAIOTH COO0I0
pyxomi 300pakeHHs. B pesynbTaTi Takoro MoOpQiHry, HampuKIaJ € MOKIJIUBICTbH
MOJIaTH KYJIO NIl OOYJIHTY, sIka KOTUThCS, IUIABHO Y KOMETY, SKa Majace Ha 3eMITI0
[6].

Po3zrisineMo 1ie oiMH npuKIiaa, MOPQIHT HEPYXOMHUX 300paKe€Hb MEPETBOPEHHS
OJIHI€T 0coOM A0 1HIIOI. Y I[bOMYy BHUIAJKYy (opma mepiioi ocoOu, a came 00yacTi
300paKeHHsI, 1110 MPEACTABISAIOTh COO0I0 OBajl 0OJUYYsI, KOPJIOHHU 3a4iCKH, OUl, ByXa,
HIC, pPOT TOIIO, TMOBWUHHI OYTH 3MiHEHI Tak, MO0 BOHU OYyJIU Y3TO/KEHI 3
BIJIMOBIIHUMH 00JIACTAMH B 300pakeHH1 Apyroi ocodu (PUCYHOK 2)

Pucynok 2 — E¢ext mopdinry, 300paxeHHs mocepeanHi NpoMizKHA Bepcist

Ile y3romkeHHS  BIAMOBIAHMX  OOJACTEH  JMOCSATAETHCS — 3aBASKA  iX
OKOHTYPIOBaHHS 3a JIOMOMOTOI0 TakK 3BaHWX TosiboBux JiHiK (field lines). Big mux
JiHIA HE TOTpiOHO, 1M00 BOHW Oynu O 3'emqHaHI MK CO0OO, OUTBII TOTO, YaCTO
MOTPIOHO sKpa3 NPOTHIICKHE JUI TOro, IMOO OKpeMi YaCTHHU 300pakKeHHS
MEPETBOPIOBAJIUCS HE3AJIEKHO.

PosrasineMo HalnpocCTimMii BUNAAOK, KOJU MpU MOP(IHTY BUKOPHUCTOBYETHCS
BChOT'O OJIHA TOJIbOBA JIHISA. YsABIMO coOOl, IO Il JIiHIS TPOBEAEHA 4Yepe3 IEHTP
BUXIJIHOTO 300paXKeHHs TOpU30HTalbHO. Ha 300pakeHHi, B SIKE MEPETBOPIOETHCS
BUXIJIHE 300paKE€HHS, I JiHIA HporpaMor0 Mop(diHry Oyjae Takoxk MoMileHa
ropu30HTaILHO. Tenep Bi3bMEMO 1 MOBEPHEMO Ha KIHIIEBOMY 300pa’KeHHI IO JIIHIIO
BepTUKaIbHO. [IpM BUKOHaHHI MpPOrpaMH MOBOPOT MOJBOBHH JiHIT HpHU3BENE [0
moBopoTy Ha 90° Bchoro 300pakeHHS. 3MIHIOOYH JIOBXKHHY IIOJHOBOI JIHIT Ha
KIHIIEBOMY 300paK€HHI1 MO BiAHOIICHHIO JIO JOBXKHHU JIIHIT BUX1JTHOTO 300pakKeHHS,
MOHA MOT0 CTHCKATH a00 pO3TATYBATH. 3a3BUYail Tpu MOP(DIHTY BUKOPUCTOBYETHCS
He OJiHa, a 0e3J114 MMOJILOBUX JIIHIA.

[Ipunyctumo, mocTaBieHa 3ajladya MEPETBOPUTU 3a JOMOMOTOI0 MOP(DIHTY
3BUYAiiHE OBaJIbHE O0JIMYUS B 00JWYYs KBaIpaTHOI (POPMH, SIK 11€ BUKOPUCTOBYETHCS
B JICSKUX pekiamax. [[is 1poro ciiiji Ha OpUriHaJIbHOMY JTOKYMEHTI OKOHTYPUTH OBaJ
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00JIMyys, a Ha KIHIIEBOMY 300paK€HH1 IMOJILOBI JiHII po3TallyBaTU TakK, 1100 BOHU
YTBOPWJIM KBaJpaT, 1HIIE BUKOHA€ mporpama. TakuMm YHWHOM, IMOJbOBI JIHIT € THUM
THCTPYMEHTOM, 3a JOMOMOTOI0 SIKOTO € MOKJIMBICHTh 3MIHIOBATH PO3MIpH 1 Gopmy
OKpeMHUX o0JiacTel 1 HaBiTh BCHOI'0 300paXECHHS B IJIOMY.

[Ipu poGoti mporpama MOpQIHTY aBTOMAaTUYHO CTBOPIOE PSAJ MPOMDKHUX
300paXkeHb, 3aBJSKU YOMY NPHU JEMOHCTpalii 3'ABISE€THCS MOCIIJOBHICTh KaApIB Ta
CTBOPIOETHCS 11103151 TUTABHOTO MEPETBOPEHHS BUX1HOTO 300pakeHHs B KiHIEBE [7].

Icnye psin nonatkoBux (akToOpiB, sIKI HEOOXITHO BPaxOBYBaTH MPU CTBOPEHHI
MopQdy, Liei mporec noTpedye peTesabHoi yBaru 10 TailMiHry 1 aeranei. Jlaneko He
BCl €JIEMEHTH MaTUMYyTh OYEBMJIHI TOYKM BIAMOBIAHOCTI 1 OUIBLIICTE MOpP(QIB
NoTpeOyIOTh JOJATKOBOrO KOMIO3UTUHTY a00 peTyull AJii OTPUMAaHHS 11€albHOro
pe3yabTaty. Ciij TakoX 1€ pa3 BiA3HAYUTH, IO Mpoliec Aedopmalii BUKIUKAE P
pi3HMX apTedakTiB [&].

Iocepeno:

[4] B. J. F. Wong, K. Karimi, Z. Devcic, C. E. McLaren, and W. P. Chen, “Evolving
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determining ideal facial aesthetics,” Laryngoscope, vol. 118, no. 6, pp. 962-974, Jun. 2008, doi:
10.1097/MLG.0b013e31816bf545.

[5] R. S S. Kramer, M. O. Mireku, T. R. Flack, and K. L. Ritchie, “Face morphing

attacks: Investigating detection with humans and computers,” Cogn. Res. Princ. Implic., vol. 4, no.
1, pp. 1-15, Dec. 2019, doi: 10.1186/s41235-019-0181-4.

[6] “Morphing dictionary definition | morphing defined.”
https://www.yourdictionary.com/morphing (accessed Apr. 04, 2020).

[7] “Hugposas oopabomxa 2D u 3D uzobpascenuii - Google Play.”
https://play.google.com/books/reader?id=ssYLMX5gLpkC&hl=ru&pg=GBS.PA5 (accessed Apr.
04, 2020).

[8] “175453.”

https://docs.google.com/viewerng/viewer?url=http://feltran.kpi.ua/article/viewFile/163663/175453
(accessed Apr. 04, 2020).

CTBOpeHHd Bi3yasibHOTO0 edeKTy 32 101OMOror MopgiHry

[IpuBenemo MOp(IHr YACTMHOK Ha MPAKTHIN, 3a JOMOMOIOI0 CEpEeJOBHINA
Bi3yanpHOTro nporpamyBants Houdini [9]. Ha pucynkax 9 - 15 noka3zaHo sk JroauHa
B CTpUOKy TpaHC()OpPMY€ETbCSI B MOPChKOTO >kuTens. [locTtaBiieHi 3aBIaHHS
noTpedyIOTh PI3HOIO METOAOJOTIYHOIO MiIXOy, @ TOMY Yac Ha iX BUPILICHHSI MOXeE
OyTH pI3HOMaHITHHUM.

JIJist To4aTKy CTBOPHOEMO HOBUU (haiin y mporpami ajis Hamoro edekry. [ami
70JTa€EMO TOTPIOH1 HOJU, 3a JOTIOMOTOI0 SKUX Bi3yaJbHO mporpamyemo. BubOupaemo
00'eKT 3 SIKUM OyJIeMO MpAIIOBATH 1 10 HHOTO 3aCTOCOBYEMO PI3HI MapaMeTpH, Taki
AK, po30UTTS 00’ €KT Ha 6arato TOYOK, Ta HAAATH iIM TPAEKTOPIIO PYXY.

Pucynok 3 — IlepBicHuii Burjisia o0paHoro 00'ekra
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BukopucroBytoun Homy scatter (pUCyHOK 4) NPHCBOIOEMO IBOM TE€OMETPisiM
OJIHAKOBY KIJIBbKICTh TOYOK.

[' o Iscatterl
S

Pucynok 4 — Hopna scatter

B nanomy Bumagky B3sto 1000000 TO4OK, 00 MpH MEPEMIIICHHI 3 OJHIET
reoMeTpii B 1HIIIy KOYKHA TOYKa MaJia CBOE MICIIE.
[TepemimenHss ToUku 3 OAHOTO O0'€KTa y npyruii, 3abesneuye Homa blend shapes
(pUCYHOK 5).

il blendshapesl

Pucynok S — Hona blend shapes

Homaemo Homy attribute VOP (pucyHok 6), HAaTHCHYBIIM Ha SKy JBidi,
NOTpAIUIIEMO Yy BHYTPIIIHI 11 HajJamTyBaHHS (PUCYHOK 7), TaKuM YHHOM
IporpaMy€eMo Ta CTBOPIOEMO Tepexin aist edekty [10].

¥/ attribvopl

Pucynok 6 — Hona attribute VOP

Pucynok 7 — BHyTpilHi HajmamTyBanHs Hoau attribute VOP

B pesynbrari Takux MaHIMyIALIA 1 TOCTIA0OBHIA poOOTI B IPOrpaMHOMY TaKeTi
Houdini, BuOy10By€MO MO CXOJIMHKAX CXeMy, sika CXo)ka Ha "MaByTUHY'" (PUCYHOK
8). B pesymbrari oTpuMyemo 0a3zoBuii MOP(QIHT, B SKUH IOAAHO IWHAMIKY 1
OTPUMY€EMO aHIMALIIO.

Pucynok 8 — Yci BUKOpHCTAHI HOAM B «IAYTHHD)
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noGaunt Ha pucyHokax 9-15. OnpHak HOro MoKHa Bi3yalli3yBaTH PI3HUMH
crioco0amu.

Pucynok 9 — 14 xaap animamii

Pucynoxk 10 — 26 kaap animamii

Pucynok 11 — 36 xkaap animamii

Pucynoxk 12 — 56 kaap animanii

Pucynoxk 13 — 75 kaap animanii

Pucynoxk 14 — 85 kaap animanii
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Pucynok 15 — 235 ocranniii kaap animamii

Ilocepeno:

/9] “(No Title).”

https://www.sidefx.com/media/uploads/tutorial/foundations gdc2018/houdini_foundations.pd
f(accessed Apr. 04, 2020).

[10] “Vellum Cloth: Tips & Tricks | SideFX.”
https.://www.sidefx.com/tutorials/vellum-cloth-tips-tricks/? collection=64 (accessed Apr. 04, 2020).

BucHoBku

B pesynbrati gociimKkeHHs ToKa3aHo, IO AJIsi CTBOPEHHS aHIMAI[lTHIX POJIHKIB,
peKJamMH, IrpoOBOTO KiHO € KOMIT'IOTEpHI TEXHOJOTIi, SIKi J03BOJSIOTH CTBOPIOBATH
IJIaBHY TpaHchopMalliro OJHOro 00'€KTa B 1HIIHIA.

[IpoanainizoBaHo, CydacHi MporpamMHi CEepeloBHUINA Ta iX 3aCTOCYBAaHHS IS
KIHOIHAYCTpii, apXiTeKTypH, poOOTH 3 TPUBUMIPHOIO rpadikoro, aHiMalii THUTPIB,
abctpakTHoi 3]l-aHimariii, MOJENIOBaHHS, CTBOPIOBAHHS MOJENi, KOJbOPOBOI
KOPEKIIii, MOHTaXy Ta 00OpOOKH BiJI€O Ta 3BYKY.

BukopucToBytoUM TEXHOJIOTiI0O MOpP(IHTY CTBOPEHO Bi3yalbHUN e(exkT 3a
JIOTIOMOTOI0  cepeioBuIlia mporpamyBaHHs Houdini, sikuii BHUKOPUCTOBYE METO
CUCTEMHU YaCTHHOK.

Abstract. The article deals with visual effects technologies and software environments in
which they can be implemented. The modern use of computer 3D graphics to create realistic special
effects is no different (or difficult to distinguish) from real video. Special effects leave a vivid
impression, thanks to the use of special technological methods of visualization. They are used to
render scenes that cannot be shot in the usual way or when natural scene shooting is too expensive
compared to special effects. Today, there is a large amount of software that involves the use of
certain technologies for creating visual special effects for digital cinema, such as composing,
wedge, masks, moushnepcher, chromakey, lumokey, keing, retaming, tracking, morphing. Three-
dimensional morphing was performed using more or less the same technique. Instead of dealing
with pixels in two-dimensional image, people who did so used pixels in three-dimensional structure.
The algorithms, however, remain the same, the identified functions are now points, edges, cubes,
and other three-dimensional structures.

This article analyzes the morphing technology that is used to create animated commercials,
commercials, motion pictures, and allow for the smooth transformation of one object into another.
1t is used to create from two objects a series of intermediate objects that are constantly changing to
make a smooth transition from source to target. Morphing is done in two dimensions, changing the
pixels of one image to create another image, or in three dimensions, changing the values of three-
dimensional pixels. We introduce here a new type of morphing that transforms the geometry of
three-dimensional models, creating intermediate objects that are all clearly defined three-
dimensional objects that can be translated, rotated, scaled, and zoomed in.

Morphing can be performed from one or two images. The first case is a converted image is a
distorted copy of the original image. But practice has shown that they often use the second option,
in which morphing is used to create the illusion of a gradual transition of one image to another.
The best way to perform two-dimensional morphing is to identify the line segments in the original
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image with the linear segments in the target image, so that the pixel values are actually moved
around the image for better function. For example, to map faces to other faces, it is important that
certain features, such as eyes, nose, and mouth, be defined so that the intermediate images actually
look natural. The mouth of the original image will move to the desired location in the target image.

The created visual effect of human transformation into a jump in a sea dweller using the
Houdini programming environment, which uses the particle system method, is presented. Adding
the necessary nodes in this software and programming them we get a scheme of realized special
effect.

Keywords: morphing; visual effects; digital cinema,; special effects;, image; animation;
processing of the image;
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