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30bPAXEHHS, MOP®IHI', TPAHCOOPMALIA, BAPIIIHI, HOIA,
CXEMA, OBF’€KT, CEKBEHIIIA.

OO0’eKT HOCHIIKEHHS —  MPOrpaMHi I1HCTPYMEHTH CHEI1ali30BaHOI0
nporpamHoro makety Nuke Ta Halip CTYIIHHOTO BI3yaJlbHOTO KOHTEHTY [JIst
peainizaiii TeXHoJa0r1i MOpgiHTy 300pa)KeHb AJid Liiel KIHOBUPOOHUIITBA.

MeTtoto poGOTH € aHali3 MPOrpaMHUX IHCTPYMEHTIB MPOrpamMu 3 HUGPPOBOro
KOMIIO3UTUHTY [JIsi pOOOTH CTaTUYHUMHU Ta JUHAMIYHUMH 300pakKeHHIMU
(B1ICOPOIIIKK) 33/ TIpoBeAcHHs mpouenypu Mopdiary. Kpim mporo, HeoOXigHO
BHU3HAYUTH OCHOBHI MpOTpamMHl MiIXOAH, SIKI JO3BOJIAIOTH MPOBECTH omeparii 3
BapIiHTy Ta MOP(IHTY 300paKeHb.

VY pe3yibpTaTi BUKOHAHHS AUIIOMHOT poOOTH OYJIM CTBOPEHI HOJOBI CXEMH,
AK1 Ha OCHOBI MIAKIIOYEHHS 300payKe€Hb 3 €JIeMEHTaMU KOMIT I0TepHOT rpadiku Ta
300pakeHb, IKI OTPUMAHO B CTY[li, JO3BOJIAIOTh BUSBUTH YCl T€XHIYH1 HIOAHCH
poboTH 3 peanizallii npoueaypu MopdiHry 300pa’keHb.

anmy3p 3acTocyBaHHS: KIHOBUPOOHHUITBO, HU(PPOBUN KOMIIO3UTHUHT,

MPOrpaMHu 31 CTBOPEHHSI BI3yalbHUX €PEKTIB JJIsl KIHO(DUIbMIB.



THE ABSTRACT

Thesis of bachelor’s: 51 p., 38 fig., 1 appendix, 7 refer.

IMAGE, MORPHING, TRANSFORMATION, WARPING, NODE,
SCHEME, OBJECT, SEQUENCE.

The object of research is the software tools of the specialized software
package Nuke and a set of studio visual content for the implementation of image
morphing technology for the purposes of film production.

The aim of the work is to analyze the software tools of the digital
compositing program for working with static and dynamic images (videos) for the
morphing procedure. In addition, it is necessary to identify the basic software
approaches that allow you to perform operations on warping and morphing images.

As a result of the thesis, node schemes were created, which, based on the
connection of images with elements of computer graphics and images obtained in
the studio, allow to identify all the technical nuances of the implementation of the
procedure of image morphing.

Field of application: film production, digital compositing, programs for

creating visual effects for movies.
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HEPEJIIK YMOBHHUX CKOPOYEHb

2D - 2-dimensional;
BSpline - Basis Spline;
FL - Field Lines.



BCTYII

Pi3HOMAaHITHI KOMII'IOTEpH1 creueekTd, SKUMH BHUPIZHSIOTHCS CYy4YacHi
KIHO(1JIBMH B)K€ HE MOKHA OIMUCATU CTAHAAPTHUMU 3ac00aMM Ha OCHOBI ITpOrpam
HEeJIHIHHOrO MOHTaxy. BisyanbHi edexkTu, SKi MICTAThCS B KIHO MPOIYKTY
CIpsIMOBaH1 Ha Te, 00 HacaMmImepes Bpa3uTH IisAada B KiHoTeaTpi. HaTtomicTs,
crocoOM 1X CTBOPEHHS 1 KOHTPOJIO, OCTaHHIM 4YacoM Bce OuIbllie BUMararTh
3HAYHUX MAlIMHHUX pecypciB rpadiyHuX cTaHUii. | 1obpe, Koiu UM 3aiiMaeThCs
BeJIMKa KIHOCTY/id. [HIa cuTyallis BUHUKA€E KOJU HEOOX1IHO 3pOOUTH BIACOKIIN,
akuii 6 MaB pi3HI TpaHchopmallii 300pakeHHs (€(eKT MOBUIBHOIO MEPEXOAy
OJTHOTO 300pa)KE€HHSA B 1HILE 300pa)K€HHS), a MAIMHHUX PECypCiB MpPU LBOMY
oOManb. OHUM 3 TakuX e(PEeKTIB MOKHA BBaXKaTH TpaHCOpMallito 300paxeHsb, iX
nedopmalliro Ha OCHOB1 BapIiHTy 4d MOP(IHTY OKpEMHUX €JIeMEHTIB. | muTaHHs sIK
3MOJIEIIOBATH 11 TEXHOJIOT1i, IK BU3HAYUTU IMOBUIbHE MEPETBOPEHHS 300paxKeHb
JUISL BIA3HATOTO MaTepiany MOCTae Ha Mepliui Iuiad. BianoBiaawo Ha 1€ TUTaHHS
MOXYTh CTaTW MporpamMHi 3aco0u 3 UU(GPOBOr0 KOMIO3UTUHTY, HAMPHUKIIAT
nporpamauil naket Nuke. | sk 111 3aco6u B mporpami BHUKOPHCTATH, HAJIAIITYBAaTH
Ta aJanTyBaTd A0 KOHTEHTY MpPU CTBOPEHHI MOpPQIHTY 1 NpUCBSYEHA JaHa

JTUTIIIOMHA poOoTa.



1 TEOPETUYHI 3ACAIN MOP®IHI'Y TA BAPIIIHI'Y
1.1 Tpanchopmanisi 300paxeHb

1.1.1 TexHosoris mopgiHry 300paskeHHs

Mopdinr (anri., morphing) siByisie 00010 Takuii BUJl 0OpoOKU 300pakeHHS,
KU J103BOJISIE CTBOPUTH LTI03110 TIABHOTO MEPETBOPEHHS OJJHOTO 300pa)KEHHS B
iHme [1]. Hdnst Toro moO6 3aIHCHUTH TaKe IMEPETBOPEHHs, Ha OPUTIHAJIBHOMY
JOKYMEHTI, SIK€ MIJJISIrae MEepeTBOPEHHIO, 1 Ha KIHLIEBOMY 300pa)K€HHI, B SIKE Mae
OyTH TIEpEeTBOPEHO BHUXITHE, BUIUIAIOTH BIAMOBIAHI OJAWH OJHOMY OOJACTi, SKI
NEepPEeTBOPIOIOThCA oaHa B 1HmY. [lux oOnacteit Moxe OyTh nocuTh OaraTo.
Mop@diar moxxe OyTHM BUKOHaHUM abo0 3 OAHUM 300pakeHHsM, abo 3 JBOMaA
300paKEHHAMU. Y TMEpIIOMY BHUIAJKY MEPETBOPEHE 300pa’KEHHS € CIIOTBOPEHOIO
Komii BuxiHoro. O HaK Ha MPaKTHII, YACTIIIE 3aCTOCOBYETHCS IPYTUid BUIAJIOK,
npu SKOMY MOpPGIHT BUKOPHUCTOBYETHCS MJisi CTBOPEHHS 110311 MOCTYIOBOTO
nepexoay OJHOTr0 300pakeHHsI B 1HIIIE.

3a3zBuuail, mpu MOp(IHTY B SKOCTI BUXITHOTO 1 KIHIIEBOTO 300pakeHb
BUKOPUCTOBYIOTh HEPYXOMIi 300pakeHHsI, MPOTE B 3arajlbHOMY BUIAJKY MOXYTh
BUKOPUCTOBYBATUCS 1 CEKBEHIIi KaJpiB, IO MPEACTABISIIOTH CO00I0 pPyXoMi
300paKeHHS.

Posrnsinemo sik mpuknan Mop@giHTy HEpyXoMHUX 300pa)xKeHb Mpoleaypy
NepeTBOPEeHHs OAHiel ocobu B iHmy (puc 1.1). B upboMy Bumanky ¢opma nepuroi
oco0u, a came o0JacTi 300pa)KeHHs, 10 MPEACTaBIAIOTh, COO00 OBaj 00JUYYS,
3adicka, 0o4Yi, ByXa, HIC, pOT TOIIO, MOBUHHI OyTH 3MIHEH1 Tak, 100 BOHU Oynu

y3T'OJIPKEH] 3 BIIMOBIAHUMHU 00JIaCTAMH B 300pakeHH1 JPYroi ocoou.
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Pucynok 1.1 — 300pakeHHSs IIJIaBHOT'O TIEPEXOY

Ile y3romkeHHs BIAMOBIAHUX OOJACTeM JIOCATAETHCA 3aBISKUA  iX
OKOHTYPIOBAHHIO 32 JIOTIOMOT'OI0 TaK 3BaHUX MOJLOBUX JiHIN (FL, field lines). Bin
[UX JIHIA HE MOTpIOHO, 100 BOHU Oynu O 3'egHaHiI MK CO0O0IO, 1 OUIBII TOTO,
4acTO MOTPIOHO SIKpa3 MPOTHIICKHE IS TOro, 100 OKpeMi YaCTUHH 300pakeHHS
MEePETBOPIOBAIIUCH HEZAIEXKHO [2].

PosrnssHemMo  HalmpocTimudii  BUOAAOK,  KOJAM  mpu  MOPQIHTY
BUKOPHUCTOBYETHCS BCHOTO OJHA TIOJIbOBA JIHISA. YSABIMO €001, MmO I JIiHIA
MPOBEJICHA Yepe3 IIEHTP BUXITHOTO 300paKeHHsI TOpU30HTaIbHO. Ha 300pakeHH,
B sIKE TIEPETBOPIOETHCS BUXITHE 300paKeHHS, LIS JIIHIS MporpamMoro MopdiHra oyse
TaKOXX TOMIIEHAa TOPU30HTaJIbHO. Ternep Bi3bMEMO 1 MOBEPHEMO Ha KIHIIEBOMY
300pakKeHH]1 110 JIIHII0 BepTUKaIBHO. [Ipr BUKOHAHHI MPOTpaMK TOBOPOT MOIBOBOT
JiHII mpu3Bene 10 MoBopoTy Ha 90 TpaayciB BChOTo 300pakeHHS. 3MIHIOIOUU
JIOBKUHY TOJIBOBOI JIIHIT Ha KIHIIEBOMY 300paK€HH1 MO BIIHOIICHHIO J0 JOBXUHU
JHIT BUXITHOTO 300pa)KeHHS, MOXHA MOr0 CTUCKATH a00 pPO3TATYBaTH. 3a3BUYAM
pu MOP(QIHTY BUKOPUCTOBYETHCS HE OJIHA, a 03714 MOJIbOBUX JIHIM.

[IpunycTuMo, MU X0U4E€MO MEPETBOPUTH 3a JI0MOMOTro0 Mop(iHra 3BHYaiiHe
OBaJIbHE 00JIMYYSl B OOJIUYYS KBajpaTHOI (OpMHU, SK 1€ JEMOHCTPYBAJIOCS B CBIi
gac 1o Teyie0aueHHIO B OAHIA 3 pekiam. JIJisi 11bOro, CHii Ha OPUTIHAIBLHOMY
JIOKyMEHT1 OOBECTH KOHTYpaMH OBaJl 0COOHU, a Ha KIHIIEBOMY 300paK€HHI1 MOJIbOBI

JHIT po3TanryBaTu Tak, 1100 BOHU YTBOPWJIM KBaJpaT, a 1HIIE BUKOHAE IIporpama.
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TakuM 4ymMHOM, TMOJBOBI JiHIT € TUM IHCTPYMEHTOM, 3a JIONIOMOIOI0 SIKOTO MH
MOXEMO 3MIHIOBaTH pPO3MIpH 1 ¢GopMy OKpemMux oOjacTedl 1 HaBiTh BCHOTO
300paskeHHsa B uuiomy. [Ipu poboti mporpama MopdiHTy aBTOMAaTUYHO CTBOPIOE
P NPOMDKHMX 300pa)keHb, 3aBASKM YOMY IpU JEMOHCTpallii yTBOpHJIACA
MOCTIOBHOCTI KaJpiB CTBOPIOETHCS UIIO31s IJIABHOTO MEPETBOPEHHS BUXITHOTO
300paXeHHs B KIHIICBE.

HaiironoBHimma ymoBa CTBOpeHHsI siKicHOro Mop¢iHra 1e BuOpaTu

BIIMOB1IH1 300pa)keHHs, TOOTO TaKl, K1 MICTSITh MIX COOOI0 B3a€EMO3B'sI30K [1].

1.1.2 TexHoJsi0riss BapmiHry 300paskeHHs

Bapmiar (anrn., warping) sBisg€e co0OH TEXHOJOTII TMEPETBOPECHHS
300pakeHHS, SIKE HarajJye 3a CBOIMHU KIHIEBUMHM pe3yJibTaTamMu MOp(QIHT, aie
BapIIHT  BIJApI3HAEThCS Big MoOp(diHry, Tmepm 3a BC€, MaTeMaTUYHUMU
MEPETBOPEHHAMH, SIKI BAKOPUCTOBYIOTHCS JJI HOTO peaiizallii, a TakoX 3MIHAMH B

300paxkenHi (puc 1.2) [2].

Pucynox 1.2 — [Ipuknan Bapoiary
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[Ipu mpoueaypi BapmiHry Ha 300pa)K€HHSI HaKJIaJaeThecsl ciTKa (grid), sika

po3aUIsie 300pakeHHs Ha cepiro MPAMOKYTHUX oOnacteit (puc 1.3) [2].

[ ~-_7 / }-_ /’/-.---— S
." :' (/
) o f* \ I
/ |
" - |
—_— — 1 [ — | —
|
-
(Il V) ' \P J ’ﬂ_ e — -\z"".— '
o "
M), () i
0 | v
Original image Warping mesh Warped Image

Pucynok 1.3 — 300paxkeHHs oKa3zye MpoLEC BapIiHTy

[Ipu 11bOMY KOEH BY30JI CITKH, YTBOPEHUH MEPETUHOM TOPU3OHTAIBHUX 1
BEPTUKAIBHUX JIHIN, MOKe OyTH NEPEeMIIIeHUI 32 JOMOMOI0OI0 MUIIKU BIIHOCHO
CBOT'O BUXIJIHOTO NoJIOXKeHHs. [lepeMillieHHs By3jia CITKU BUKIMKAE 3CYB IIKCEIIB
300paKeHHS, Ha SIKe HAKIAJAEThCS CITKa, MPUUYOMY YUM OJMK4Ye 10 By3Ja CITKU
miKcellb, TUM 3a IHIIMX PIBHUX yMOBax BiH OulblIe 3MiNIyeTbcs. BuxoauTs npu
oMy, 10 edeKT Haraaye aedopmairiro 300pakeHHs, HAMaJIbOBAHOTO Ha TYMOBIH
MeMOpaHi MpH ii MiCLIeBOMY po3TAryBaHHI. [lpu BapmiHry Tak camo, sk 1 Mpu
MopdiHTy, MporpaMa TEHEPY€E MOCIHIIOBHICTh MPOMDKHUX 300pakeHb, 3aBISKU
SKUM CTBOPIOETHCS TMOBUIBHUN TepexiJ 300pa)k€HHS /0 CBO€I ‘“HaBMHCHO”
cnoTBopeHoi komii. B Ham uac € nuumid psa mporpam, NpU3HAYEHUX IS
BUKOHaHHS MOp(iHra 1 BapIiHra, MoYMHAIO4YH 3 BiIOMOT Ha CBIT nporpamu Nuke.

OcHoBa mpoleaypy BapHiHTy — Iie¢ HemepepBHa ¢GyHKIS w (x, y, z), 110
BimoOpaxxae R3 na R3. IlpumyckaeTbcs, MO BUKPHUBICHHH MPOCTIp MOKHA
MOPIBHATH 3 YITKUM, THYYKUM, TUIACTHUHUM TapajiesenineioM, B ssIKoMy 00'€KTH,
AK1 MOTpIOHO BUKPUBUTU, BOYIOBYIOTHCSA. BUKpUBIECHUN eleMEHT MOXe OyTu

BU3HAYEHUM 3a JOTIOMOTOIO0 JeaK0i G yHKI[IT OCHOBU W(p) 10 piBHSHHS [3]:

ﬁ(xa Vs Z) = &i Xdi X W,'(X, Vs Z)'
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BukpuBneHuil eneMeHT MoO)Ke€ MOBHICTIO XapaKTEpPU3yBaTUCS BEIHMYUHOIO
BiJicTaHl J0 Horo QyHkuii di (x, y, z), Woro ¢uIbTp uyepe3 ¢yHKuito g (),
3pemTo, Woro ocHoBHa (yHkuis w; (x, y, z). PO3pi3HAIOTH HAacTymHI BUAU
BUKPHUBJIEHHS TECTOBOT'O €JIEMEHTY THUITY ‘“KyBaJbHA I'yMKa’:

- CkpyuyBaHHs1. Y [IbOMY IPHUKJIAJ1 TOBOPOT HABKOJIO Oci z Ha 6 (puc
1.4) Ha Tpu 3MillIaH1 HESBHI IIWITHAPH 13 HAKPYUESHOIO OCHOBOIO [3].

dopmyra CKpydyBaHHS HaBKOJIO OC1 Z BUPAXKAETHCS SIK:

xcos(8(z) — ysin(6(z)));
w(x, y,z)=1 xsin(0(z) + ycos((2)));

;LL*"

Pucynok 1.4 — Ilpuknan ckpydyBaHHs

- Konycnictb. KoHyc 3acTOCOBYIOTH Y3/10BX OJ[HIET OCHOBHO1 OCi (pHUC
1.5). JliHifiHui KOHYC BUSABISETHCS HAMOUIbLIE KOPUCHUM, XO4Ya KBaJpaTUyHI Ta
KyOIuH1 KOHYCH JIETKO peani3ytoThcs. Hampuxmana, niHiiiHA KOHYCHICTH MO OCI y
BKJIIOYA€ 3MIHY K X-, Z-KOOPAMHAT. A JUISl ¥ MIX Vmax T Vmin 3aCTOCOBYETHCS

JIHIAHA IIKana;

S(y): Vmax Y :
Ymax ~ Vmin
s()x;
wx,y.2)=1 »;

s(v)z.
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Pucynok 1.5 — Ilpuknaza 3actocyBaHHs KOHYycCa

3ruHanHs. 3rUHAHHS TaKOXX HAKIAIalOTh Y3J0BXK OJHIET OCHOBHOI
oci (puc 1.6). IIBuakicTh 3rUHAaHHS k BHUMIPIOETHCS B pajlaHaX Ha OJUHHUIIO
JIOBKUHU, BiCh BUTUHY JOPIBHIOE (Xo, 1 / k), a KyT O BU3HA4a€eThCS 5K (X - Xo) X K.

3ruHaHHsA HaBKOJIO Z MOKHA BU3HAYUTH qepe3 NICPCTBOPCHHSA .

—sin(@)y —1/k)+ x,;
w(x,,z)=1 cos( )y —1/k)+1/k;

Z.

Pucynok 1.6 — Ilpuknan 3ruHaHHs

TakuM 4KWHOM, PI3HULSL MK MOP(IHIOM 1 BapIiHIOM MOJISITa€ y TOMY IO,
MOP(IHT CTBOPIOE UTI03110 TJIABHOTO MEPEXOy OJHE 300paKeHHs B 1HILE, 1 MOXKHA
mpaioBaTd 3 OJHMM abo0 3 JBOMa 300paKCHHSMH. A B BapIiHry BIIpa3y
B1IOOpa)ka€ThCsl KIHUEBUN pe3yabTaT. Bapminr Biapi3HSETbCS Big MOp(dIiHTY
MaTeMaTUYHUMU MEPETBOPEHHSIMH, SIKI 3allydeHi JJig HOro peaiisallii, a TaKoxX

3MiHaMH B 300pakeHH1 [3].
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1.2 IIporpamHui Tpancpopmauii Kpanku

PosrisiHemo sk came MOXHa 3poOUTH MPOUEAYPY MOP(IHTY 1 BapmiHTy Haj
TECTOBUMHU 300pa’KEHHSAMH, BHUKOPHUCTOBYIOUM NPHU LILOMY IHCTPYMEHTH 1 HOIHU

crieliaaizoBaHoro nporpamaoro nakety Nuke.

1.2.1 Hoxa GridWarp

3a J0MOMOTOIO I11€1 HOJIU B MPOTpaMi MOXkKHA MPOBECTH OIEpalito MOpQIHTY
HaJ oOpaHuMHU 300pakeHHsAMH. Tak, HOAY HEOOXIAHO BiApa3y MIAKIIOYATH 0
300paskeHHs npu fonasaHHl y nanenb NodeGraph nporpamu Nuke. Taka ymoBa
OoOyMOBJIEHA THUM, IO MPU AaKTUBHOMY 300pa)K€HHI MIAKIIOYATHCSA 1 TMEBHI
MaHinysatopu 3 Hogu GridWarp. Tak micis migkiIrodeHHs 300pa)KeHHs 10 HOJH,
Ha TOBEPXHI 300pakeHHs Bigpa3y Oyje Moka3zaHa CIeliajibHa CITKa 3 OKPEeMHX
aKTUBHUX Kparok (puc.1.7).

Amnanizytoun BiaactuBocTi Hoau GridWarp MoXkHA MiJIKPECTUTH HasBHICTD
nBOX mosiel Hoau — citku “Source Grid” Tta “Destination Grid”. Iloxe “Source
Grid” — obnacTh, ciTka SIKOi BIJIMOBIJA€ 3a KpaIKH 3BIAKM MU TpPaHC(HOPMYEMO.

“Destination Grid” — o0nacTh, ciTKa $KOi BIANOBIZAE 3a Kpamnmkd KyAud MH

tpanchopmyemo (puc. 1.8) [1].
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Source Grid

keys 0

Destination Grid

of 0 MMPY ™+ - P

Resize to Image

Pucynok 1.8 — O6nacti Honu GridWarp (HanamTyBaHHS)

B nanamryBannsx Honu GridWarp y Bxkiaaum GridWarp po3pi3HsoTh pi3Hi

pexumu podbotu y Warp(nosne output) (puc. 1.9) [1]:
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o “source warped” - BCTAHOBJIEHHSI MPOIEAYPH BapIIHTY BUXIAHOTO
300paxeHHs. B 1aHoMy BUTNIAIKy BUXiAHE 300pa)K€HHsI — Te, 10 MIAKIIOYEHO 0
Bxoay ‘“‘src” noau GridWarp;

o “destination warped” - Ta cama mpolleaypa BapIliHT, SIK 1 source
warped, ajie 3 300pakeHHsIM, SKe MIIKIIYEHO 10 BXxoay “dst” Hoau;

o “source” - mpocto B Viewer Bi3yali3yeTbcs 300pa)KeHHs, SKe
MIIKJIFOYEHO 10 BXOAY ““Src” HOMM;

o “ destination” - mpocto B Viewer BI3yaJi3y€eTbCs 300pa’KE€HHS, SIKe
MIIKJIFOYEHO 10 BXxoAy “dst” Hoaw.

o “morph” - pexxum MopPiHTY.

Settings

output source warped

set bbox to

Pucynok 1.9 — HanamryBanus Hogu GridWarp

1.2.2 Hona SplineWarp

Binpizuserbes Big Homu GridWarp Tum, 1o Jjisi pexxuMmiB warp Ta morph

BUKOPUCTOBYIOThCSA KPUBI 3aMKHEHI JIiH11, TOOTO IHCTPYMEHTH POTOCKOIIHTY. AJie

JUTS 11i€1 HOAM € CBOi IHCTpYMEHTH poOoTH 3 miHisMu (puc.1.10) [1].
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Pucynok 1.10 — ITanens iHcTpymMeHTiB HOM SplineWarp

Anroputm pobGotu Homu SplineWarp HacTynmHWii: 3a JOMOMOIOIO
iHCcTpyMeHTy B-Spline ctBoptoemo 2 macku. Cama Tpancdopmailis 300pakeHb

B110yBa€ThCs Yepe3 BUKOPUCTAHHS KHOMKU-THCTpYMEHTY “Join Tool”:

[{uM 1HCTPYMEHTOM CIOYaTKy 00MpaeMo 00JacTh 3BIIKH TpaHCHOPMYBATH,

a moTiM obupaeMo o6acTh Kyau Tpedba Tpanchopmysatu (puc 1.11) [1].

Pucynok 1.11 — Tpanchopmairist 300pakeHHs Ha OCHOBI1 IHCTpYMeHTY “Join Tool”
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Anroputm Mopdinry ans Hoau SplineWarp HacTynHMiA:

- CcTBOpPIOEMO Girypy kpuBoi B pexumi 4 Warped,

-y croucky (iryp depe3 mpaBy KHONKY MHUII OOMpaeMO HANpPOTH KPUBOL
psaaok “Dublicate in B and join™;

- B pexuMmi B Warped nns npyroi NigKIIOYEHOI KapTUHKH KOPETYEMO

HaJicaany Qirypy;

1 IepeMUKaIOYu, B PEXUM B IYHKT1 output 10 “AB morph” Ta 3MIHIOIOUH
napameTpu “mix” Ta “root warp”’MoXeMo MModauuTu TpaHcPopMalliro 300paxeHb
npu Mopdinry. Lli mpouenypu BUKOHA€EMO B MPaKTUYHIA YaCTUHI AUIIOMHOI
poboTH.

B nporpami Nuke € MOXIMBICTh aHIMYBAaTH KpamKdh CITKU JISI OKPEMOTO

Kajapy cekBeHIii (puc.1.12) [4,5].

T+

PucyHnok 1.12 — [HcTpymMeEHT penaryBaHHs

I xpim 1bOro, MporpamMa MoXe CKOIIIOBAaTH 1 BCTABUTH 1HPOPMALIiI0 IPO BC1 TOUKHU

KIIF0UOBUX KafapiB (puc.1.13) y nanamryBannsx Hoagu GridWarp.

Pucynok 1.13 — [acTpymeHT

Jlanuii IHCTpYMEHT BUKOPUCTOBYETHCA 1€ ISl KOTIIIOBAHHS JAHUX MK CYCIIHIMU
Kajpamu abo komitoBaHHs M Source Grid Ta Destination Grid.
KomniroBanHs kparnok kino4oBux kajapiB Mixk Source Grid Ta Destination Grid

HeoOX1JHE B HACTYNHOMY BHUIAJKY: KOJM 3MiHIOEMO Kparnku B Destination Grid
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Tpeba 100, kapTuHka He nedopmysanack B Source Grid. [le MOXIUBO, KOJIK CITKU
B 000X peXKUMax CIIBHaJaI0Th.
KoskHa ciTka cKJIaaeThes 3 PAAKIB Ta CTOBIYUKIB 1 JJIsl TOTO, 1100 3 HUMHU

MpalroBaTy, JOCTYITHA aHENb IHCTpyMEHTIB (puc.1.14).

Pucynoxk 1.14 — Ilanens iHcTpyMeHTiB HOau GridWarp

Jle MoOXxHa 4yepe3 IHCTPYMEHTH 3MIHIOBATH MICIS PO3TalIyBaHHS Kparok,
J0IaBaTH YW BHJAAIATH KUIBKICTh CTOBNYMKIB Ta PSAIKIB CITKH 1 HaBiTh
nepeManbOBYBATH YCIO CITKY 3 HYJIS.

BucnoBku a0 po3ainy 1. B nepmriii yacTuH1 AOCTII)KEHHS] BU3HAYEHO B
BUJM TpaHcpopMallii 300paxeHsp - 1€ MOp(IHT Ta BapmiHr. MopdiHr siBisie co0010
Takuii BUJ OOpOOKM 300pa)keHb, SIKWM JO3BOJISIE CTBOPUTH 1II03110 TLJIABHOTO
MEPETBOPEHHS OJHOTO 300pak€HHs B 1HIIE. PO3rigHyTO SIK mpaioe MOpPQIHT B
HANUMPOCTIIOMY BHIMAJKY, KOJU BUKOPUCTOBYETHCS BCHOTO OJHA IOJIbOBA JiHIS.
BusnayeHo, 110 rojloBHa yMOBa CTBOPEHHS SAKICHOTO MOpQIHry — 1€ BHOIp
BIIMOBITHUX 300pakeHb, TOOTO TaKUX, SKI MICTSITh MDK COOOIO0 B3a€EMO3B'A30K.
TexHomoris BapmiHTy CXO0Ka 3a CBOIM KIHIIEBHM pPe3yJbTaToM 3 Mop(diHrom, ajue
BapIiHT BIAPI3HAETbCA, MepUI 3a BCE, MATEMAaTUYHHUMHU MEPETBOPEHHAMH 1

MPOMIKHUMHU 3MIHAMU B 300pakKeHHI.
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BiamiyeHo, mo B mpolieaypax BapIiHTY MOKHA BUIUIMTH JIEKLJIbKa BHJIIB

€JIEMEHTIB BHKPUBJICHHA - IIC CKPYYYBAHHS, 3STMHAHHA Ta KOHYCHiCT]':».



22

2 BAPHIHI. OCOBJIMUBOCTI TPAHC®OPMAIIII 3065PAKEHHS

B wiif yacTuHi AOCHIPKEHHS MpOaHali3yeMO MPOTpaMHI IHCTPYMEHTH, sKi
JOCTYIHI KOpUCTYyBauy B naketi Nuke a1 npoBeeHHS IpoLeypy BapIiHry [4,5].
BpaxoByroun Te, 10 MpOLENYypY BapHiHIy MOKHAa BBa)XKaTU MOXIJHOIO 10
TpancdopmMmaiiii 300pakeHb 3a MOp(HIHOM, TO HaBeJEHI OCOOJIUBOCTI JTO3BOJSIOThH
Hajam OUIbIl AETAJbHO omucath MOP(IHT 300pakeHb Ha NpPHUKIaAl 0OpaHUX

CEKBEHIIIH.

2.1 IIporpamHi 0c00JIMBOCTI BAPIIHIY 300pa:KeHHS

Bapmiar MokHa omnmMcaTd SK TEXHOJOTI0 TEPETBOPEHHS TIOCKOTO
300pakeHHS, /e Ha OCHOBI MaTeMaTUYHHUX CHIBBIIHOIICHH 1 (POPMYII, CIOYATKY Ha
came 300paKeHHSI HAKJIAIAa€ThCs CITKA 3 BY3JiB, sIKa MOJUISE 1€ 300pa’KeHHs Ha
psaa npsAMOKYTHHKIB. [Ipu 1ipomy, sik Oylo BK€ BIIMIYEHO Yy MEPIIOMY PO3JLII
JUTIJIOMHOT Kpariku, OKpeMi BY3JIM CITKM MO)XHa mepeminryBatu. B pe3ynbraTi
IIbOTO, BIIOYBAETHCS 3MIIMICHHS HAWMEHIIMX €JIEMEHTIB 300pakeHHs, TOOTO
nedopmatiliist 300paxeHHs. [ posib MporpaMHOro NPOAYKTY 1 SIK pa3 MoJIArae y ToMy,
1100 3reHepyBaTH MPOMDKHI MOJIOKEHHS IIUX HAWMEHIIIUX EJIEMEHTIB 300pakeHHS
y BHIIQJIKy 3MIIIEHHS BiJl CBOTO OPHUTIHAJBHOIO poO3TallyBaHHiI. B pamkax
MPAaKTUYHOI YACTUHU JIOCTHITUMO SIKI MOXJIMBOCTI MOKHA BHU3HAYUTH Y
nporpaMHoMy makeTi Nuke Ha eTari BapmiHTy 00paHOro 300pakeHHH.

Jlns peamizarii 11i€i TEXHOJOT1T KOPHUCTYBady, SK BXKE 3a3HAYaJIOCh BUIIE
noctynHi 2 Hoau - Hoxa GridWarp ta Honma SplineWarp.

PosrasiHemo crioyaTtky mporpamui ocoonuBocTi Hoau GridWarp 1 17151 iboro
3MOJIETIOEMO TPOCTY HOJOBY CXEMYy, sKa MOKa3zaHa Ha pucyHky 2.1. B mpomy
TJIaH1 CIIJ TMIAKPECIUTH, 0 MIAKIIOYCHHS 11€1 HOMU 10 300pakeHHS CIIPUYNHSIE

MOSIBY BIApPa3y CITKHU 3 KpalKamu, siKi MOXHa nepemimyBatu (puc.2.2).
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Pucynok 2.2 — 3o0paxeHHs B nanesni Viewer

B ocobnuBocTsx po6oTH 111€1 HOAM CIiJ MIAKPECIUTH Ty 00CTaBUHY, 11O Ha
OCHOBI ii HaNaIITyBaHb MOXKHA 3a/1aTH 00JIaCTh, JIe Iporpama Oyae OpaTu Kparku
st TpaHcopmalii 1 MOXKHA BHU3HAYUTH 00J1acTh, KyAM 11 Kpamku OyIyTh
nepemiiexi. Kpim 11p0ro, HassBHUN 1HCTpYyMEHTapii MporpamMu J03BOJISIE IOBHICTIO
nepedynyBaTu CITKy, J0AaTH ab00 BUIAJIUTU Kpamku CITKH, abo B3araii
HaMaJIoOBaTH HOBI BEPTUKAJIbHI ab0 TOpU30HTAJNIbHI JIiHII. [HIIOIO O3HaKOIO M€l
HOJM 1 € Te, O OYyIb-Ky KpanKy CITKM MOXHa aHIMYBAaTH 4epe3 BCTAHOBJICHHS
KIIFO4OBUX KajapiB. ToOTo, Aedopmaliis 300pakeHHST MOKE MPOXOJAUTH 3a TIEBHUM
3aKOHOM pyXy KpaloK TIpyd BIATBOPEHHI CEKBEHIl. Y CBOIO 4epry Taki

MOXJIMBOCTI JIO3BOJISIIOTH PO3POOHHMKAM BHU3HAYUTH HOBI Bi3yalibHI €(EKTH 3
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BUKPUBIICHHS 300pae€Hb, CKpyUyBaHHS 300pa)eHb, TOIO. TyT ciif BIAMITUTH,
0 BIAMOBIAHI MaTeMaTW4YH1 TPaKTyBaHHSA IUX JedopMaiiiii mikceniB OyIo
HaBEJICHO B MEPIIOMY PO3ALT1 poOOTH.

JIB1 06y1acTi po3TaiyBaHHs Kparnok CiTKH, SIK BY3J1B IEPETUHY BIATOBIAHUX
JHIA CTPYKTYpH MalOTh BIANOBIAHI THokaxuuku ‘‘visible”/’locked”. Tam, ne
BCTAHOBJICHO MOKa3HUK “visible”, Ta ciTka 3 By3namu 1 Oyzae BiloOpakaTUCh Ha
exkpani Viewer. Ha ocHoBi puc.1.8 MoxHa BigMmituth, mo “Visible” Destination
Grid — ciTka, Kyau HeoOXiIHO TpaHc(hOpMyBaTH (3MiHA KpamoK CITKH — 3MiHa
300paxeHnHs). Y Tou yac, koau “visible” Source Grid - ciTka, 3BiIKM HEOOXIIHO
TpaHc(OPMYBaTH KAPTUHKY.

Hanamryemo B pexxumi “visible” okpemi kpanku Destination Grid Tak, 1mo6
yepe3 3MiHY MOJIOKEHHSI KparoK CITKU Bia0yJjack 3MiHU 300paxeHHs. Pe3ynbrar

Takoi TpaHcopMallii HaBeJeHO Ha PUCYHKY 2.3.

Pucynok 2.3 — Jlebopmarnist nigkiI0ueHOro 300pa>keHH B MaHelni Viewer

OcTaTtoyHO MOKHA 1 JAaji 3MIHIOBATH MOJIOKEHHS KPaIroK MO BiTHOIIEHHS 10

iX BHUXIIHOTO pO3TalllyBaHHS B MeXax CIiTkd 3 puc.2.2. [IpoBiBumM mneBH1
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MaHIMyJSAli B MOporpami OTPUMYEMO JIBI TpaHC(HOPMOBaHI KOMii BHUXITHOTO

300paxeHHs 3 puc.2.2. Pesynbrat Tpancdopmariii HaBeeHO Ha PUCYHKY 2.4.

Pucynok 2.4 — Jlepopmariist 300pakeHHs

Jlami po3rasiHeMo MporpamMHi 0COOJIMBOCTI IO TOTO 3K CaMOTO OPUTTHAIBLHOTO
300pa)KeHHA 3 pUCYHKY 2.2 aje y BUNAJKy NAKI0YeHHs Hoau SplineWarp.

s Homa Biapi3HsAeTbca Big Hoau GridWarp Tum, MmO Uisi BapmiHTy
nporeaypa TpaHchopMallii BUKOPHUCTOBYE KpHBI 3aMKHEH1 JIiHII, Tak 3BaHi
BSpline, T0o0TO 11 KOpUCTyBauya JOCTYNHI IHCTPYMEHTH POTOCKOIMIHTY.
AHaJIOT14H1 1HCTPYMEHTH 3a TIEBHMM BHKJIIOUCHHSM CIIIBINANAIOTh 1 JJIS HOJ
cTtBOpeHHs1 Macok — Roto, RotoPaint [6]. BukopucroByroun nanens 3 puc.1.10 3a
nornoMororo iHcTpymeHTy BSpline ctBopumo aBi macku. Cama TpaHcdhopmariist
300pakeHb B1IOYBAETHCS Yepe3 BUKOPUCTAHHS KHONKU-IHCTpyMeHTY “Join Tool”,
sKa BXKE 3raJyBaiach B MEPIIOMY po3aili poooTu. Lls KHOIIKa aKTUBY€E THCTPYMEHT
e, ClIoYaTKy HeoOX1HO oOpaTtu 061acTh (KOHTYpP 3 KpUBUX JIiHIH), 3BIAKA OyAyTh
TpaHchOpMyBaTUCh Kpanmkd B Mexax Bapminry. Ilicms mporo mumMm ke
ITHCTPYMEHTOM HEOOXI1JHO BKa3zaTh o0JIacTh, KyAM Il 0OpaHl KpamKkd HEOOXITHO
nepeMictutu. [IpoBememMo TEeBHI MaHINyNAIli Ha OCHOB1 Ili€l KHONKH 3
300paxeHHsaM 3 puc.2.2. [Ipu npomy BuOip obnacTeld mpoBeaeMoO sl MaJICHbKO1

obnacti TpaHcdopmalii 1 s 0o0yacTi, sfka 3aliMae Malke BCIO IUIONIUHY
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300pakeHHd. Pe3ynbTaTh 1i€i mpouenypu MOKa3aHO Ha pucyHKax 2.5 Ta 2.6

BIJIIIOBIIHO.

Pucynok 2.5 — Ilporpamua nedopmairis

Jlns moompairoBaHHs 3B'sI3Ky TpaHc]opMarliii 300pakeHb yepe3 BU3HAUYCHI
o0JlacTi 3MIIIEHHS Kpamok B Mexax mporpamMu Nuke KOpHCTyBady IOCTYyIHA
rpyna iHcTpymeHTiB “Add Correspondence Point” (puc.2.7). Inctpyment “Add
Correspondence Point” — nomaBaHHsS JOJAaTKOBHX KpamoK 3B'SI3Ky 00jacTei.
Inctpyment “Remove Correspondence Point” — HaBmaku pyHHYyBaHHS JIiHIN

3B'SI3Ky MK KOHTYPaMH.
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Pucynox 2.6 — [IporpamMae cioTBOpeHHs 300paK€HHS Ha OCHOB1 KHOTIKH “Join

Tool” Ta cTBopeHHnx o6nacTei

.U\ %° Add Correspondence Point

"X Modify Correspondence Point
"\
-

Remove Correspondence Point C

Pucynok 2.7 — JIonatkoBi IHCTpPYMEHTH BapIIHTY

CtBOpeHi 3aMKHEH1 JiHII Ha OCHOBI, Hampukiajg, kpuBux BSpline
B110OpaXkaloThCcsl B HaJAIITYBaHHI HOAUW y (opMmi psaKiB B OKpeMid 0O0JacTi
(puc.2.8). ¥V mepmioMy Ta Ipyromy CTOBIYHMKAX BiIOOpa)karoThbcs 3B’SI3KH, TOOTO
K1 JTiHIT MK c00010 B3aeMOJIit0Th. JliTepa “A” — akTUBOBAaHO BXiJl “A”, OCKUIBKH

oOpaHo Tpu 1IbOMY output: A warped.
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SplineWarp3_1

SplineWarp3

channels

X crop to format ¥ bbox boundary curve

output A warped ~

pair warp

spline key 4 P M+ -

85plinel

Pucynok 2.8 — HanamryBauns Honu SplineWarp

AHai3yloud IHCTPYMEHTH 3 PHUCYHKY 2.8 CJiJ BIAMITUTH JBa OCTaHHI
CTOBIIYMKH, TaM J¢ BigoOpa)karoTbCs CTBOpeH1 KpuBl JiiHii. Hacammepen e
CTOBMYUKU Yy (opMi I’ SITUKyTHUKA Ta MIKTOrpaMu y (opMi TpbOX IYXKOK.
[IpoTecTyemo 111 IHCTpyMEHTH Ha 300paxeHH1 3 puc.2.2. Ili eteMeHT: BU3HAYa0Th
oOMeXeHHsI IS JABOX KpUBHX, 00’€qHaHuXx uepe3 1HCTpyMeHT Join Tool (omgna
KpUBa IMepekuHyTa B iHIIY 4epe3 ¢yHkuito “Duplicate in A and join”). Too6To,
BU3HAYAIOYH I1I€ JPYTy 30BHIIIHIO KPUBY MOXHA B MPOIIECI BAPIIHTY OOMEXHUTH 32
KOHTYpOM Je(opMallilo IBOX CTBOpEHUX panime. [Ipu yomy, oOMeXeHHsS MOxkKe
Oytu abo xopcTkuM (Ile¢ TepeOCTaHHIM CTOBMYMK) ab0 M’SKUM (OCTaHHIN
CTOBITYUK 3 pHC.2.8).

Hanpuknan, kpusa Bspline2 BcTaHoBieHa 3a IKOHKOIO IT'SITUKYTHHKaA Oyze

KOPCTKOI0 MEXEI0 POOOTH 1HIIMX CIIOTBOPEHb, AepopMaliiii 300paxeHHs. 330BHI
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uiei kpuBoi He Oyzae nedopmariii. AG0O HaBmaku, SKIIO JAepopMallis 330BHI, TO

BcepenuHi He Oyne nedopmartii (puc.2.9).

Pucynok 2.9 — Pe3ynbpTar 101aTKOBUX HaJalITyBaHb HOMU SplineWarp

Pesynbrar nedopmaiiii y BUnagky 3a M SKUM OOMEXKEHHSM HaBEICHO Ha

pucysky 2.10.

Pucynok 2.10 — Pe3ynbTraT M’sikoro oomexxeHnHst BSpline noau SplineWarp
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BucnoBku 10 po3ainy 2. B npakTuuHiii 4acTUHI JUIIJIOMHOI poboTu Oyne
MPOBEJICHO JOCIKEHHSI MPOTPAaMHUX THCTPYMEHTIB JUJIsl peasizaiii TeXHOJOTii
BapniHry. BigmiyeHo, 110 YacTUH JOCTYNHUN I1HCTPYMEHTIB € MOAI0HOIO 10
THCTPYMEHTIB JJI1 TEXHOJIOT1i POTOCKOIIHTY 300paxkeHb. Ha mpukiaai TecToBoro
300pa)keHHS BU3HAYEHO O0COOIMBOCTI 3 Aedopmallii HAMMEeHIINX €JIEMEHTIB IIbOT0
300pakeHHd. HaBeneHo anroputm, 3a SIKUM MOXKHAa CAMOCTIHHO TPOBECTH Pi3HI
nedopmaiiii 300pa’keHHs, MaTeMaTUYHUIA ONMKC SKUX OyB HABEJIEHUU B MEPIIOMY

PO31I1 AUTUIOMHOT pOOOTH.
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3 MOP®IHI. MIPAKTUYHI OCOBJIUBOCTI TPAHC®OPMAIIII

B pamkax nmpakTUyHOT YaCTUHM JTOCHIIJIKEHHS MPOBEAEMO aHalli3 MOBUIBHOTO
MEPETBOPEHHS OJHOI0 300pakeHHs B 1HIIE. [HIIMMU cioBaMu, MPOAHATIZYEMO SIK
HaJAIITOBYETHCS Mpoleaypa MopdiHry 300paxensb. [Ipuduomy, B JaHOMY BUIIAJKY
BUKOPHUCTAEMO JJISI HAOUHOCTI Ta JeTali3allli MpakKTUYHOTO eKCIIEPUMEHTY HOJOBI

IHCTpYMEHTH mporpamHoro nakety NukeX.

3.1 Buxiani nani 10 3aB1aHHA

B sikocTi BUXITHUX JaHUX JIJIs1 POBEICHHS Mpoleypu Mopdinry Budbepemo
IBa Habopu BI3yallbHMX MarepiaiiB. B mepmomy Bumagky Bi3bMEMO JBa
300paKeHHs MacKH akTopa, Ky HEOOXiJHO TOBIILHO MEPETBOPUTU 3 OIHIET
dbopmu B 1HITY. ['padiuni 300pakeHHs] IMX MACOK TMOKa3aHO Ha pucyHkax 3.1 Ta
3.2 BianosigHo. Ilpu 1BOMY BaXIMBO TMOKa3aTH MeXaH3M TpaHchopmarrii

OKpPEMUX €JIEMEHTIB 300pakeHHS.

{(800x1000)

Pucynoxk 3.1 — Ilepmie 300paxeHHs (moyaTkoBe 300pakeHHs IpU MOPQIHTY)



32

{800x1000)

Pucynok 3.2 — JIpyre 300pakeHHs (KIHIIEBE 300paxXeHHs MpU MOP(IHTY)

JlJist Ipyroro BUMAJKy B MeXaX MPAKTUYHOTO €KCIIEPUMEHTY BI3bMEMO BKE
HE CTaTU4HI 300pak€HHs, a JiBa BIJACOPOJUKH, JI¢ JIIOJMHA Ha 3eJieHOMY (oOHI
MOCTYIIOBO MMOBHHHA MEPETBOPUTUCH B 1HIILY JtoauHU. Ll1 300pakeHHs] HaBeIEeHO
BIAMOBIAHO Ha pucyHkax 3.3 ta 3.4 BignoBigHo. [Ipy npoMy, 1mo0 BHUSIBUTH
0COOJMBOCTI Mpoleaypu MOpdIiHry, HexXal JIOJIUHA TPH MPOrpaBaHHI CEKBEHIIIi
Oyne 1mie noBepTaTH rojioBy. I[HIIUMHU ciloBaMH, B MOP(QIHTY HEOOXITHO
3a0€3MeunTd HE TMPOCTO 3aMiHy OJHHUX IIKCEIiB Ha IHIN, a W Ie AOCHIIUTH
0COOJIMBOCTI MEpeMIllleHHsI KX MK ceniB [7]. TpuBamicTh NEPLIOTO BiCOPOTUKY
BU3HAUYECHO BEIMYMHOIO y 488 KaapiB IpH 4YacTOTi BIIATBOpPEHHS 24 KaJpu/cex.
Pe3ynbTyrounii BiICOPOIMK 3 IHIIOIO JIIOAWHO, TOOTO Te, mo Oyae B KIHIN
npoueaypu TpaHncpopMalii MoKa3aHo Ha pucyHKy 3.4. 3a3Hauumo, 110 oO0uABa
posiuku MaroTh popmart kaptuakua HD 1080 (1920x1080 pix) 1 po3MIHUPEHHS .MOYV.
KpimM 1poro, 3a1s1 BU3HaY€HHs JeTanizalli npoueaypu, y Ipyromy Bil€OpOJIHUKY,
Ha BIAMIHY BiJl TIEPIIOTO, JIOJMHA HE JIMIIE MOBEPTAE TOJOBY, ajieé M MOCTYIIOBO

BUXOJIUTH 3 KaJpy, NounHaouu 31 184 kaapy cexBeHIIii.
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H D_1080

Pucynok 3.3 — BuxinHuii BiIeOpoJauK (CKpUHILIOT MEPIIOro (BEpXHi PUCYHOK) 1

488 (HMXKHIM PUCYHOK) KaJpiB CEKBEHIIIT)

HageneHi Bi3yanbHi MaTepiaid OynyTh 3aBaHTaXKEHH1 B MPOTrpaMHUMN MaKeT
NukeX. ITicas nporo, maig ananizy OyAayTh BuUkopucTaHi Hoau SplineWarp Tta
GridWarp B pexumi MopduHry. 3po3ymio, 100 TMOKa3aTh TMOBLIBHY
TpancopmMmairiro 300pakeHb OyayTh 3a]lydeHi e ¥ MpuioMH aHIMaIlli TEBHUX

napameTpiB 3a3HAUYECHUN HOJ.
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PucyHnok 3.4 — Pe3ynbTyrounii BiIcOpOIUK (CKPUHIIOT MEPIIOTo (BepXHiN

PUCYHOK) 1 OCTAaHHBOT'O (HIDKHIN PUCYHOK) KaJIpiB CEKBEHIIIT)

3.2 Oco01uBOCTI MOP(QIHTY IPH CTATHYHHUX 300PAKEHHAX

Jlns mepoi Tpancgopmaiiii 300pakeHb, K1 MoKa3aHO Ha pucyHkax 3.1 Ta

3.2 BianoBigHO Bukopuctaemo Hony GridWarp. Buxoasum 3 ocoOnuBocTei

3a3HAaY€HOI HOAM, SIK1 OMKUCAHO B MEPIIOMY PO3ALTI IUIUIOMHOI pOOOTH, 10 BXOIY
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src MIKIIYUMO PUCYHOK 3.1, a 10 BXOAy dst MIAKIIOYUMO PUCYHOK 3.2.
CtBOpeHa HOJIOBa cxema HaBeAeHa Ha pucyHKy 3.5. Kpim mporo, 1o Bxony bg,

MIIKJIF0YUMO (DOH Ha OCHOBI IMEBHOTO CIporo KoJibopy 3 Hoau Constant.

GridWa'rp3_1 p

¥

Pucynok 3.5 — HozoBa cxema 10 epuioro npakTU4HOTO €KCIIEPUMEHTY

[Ticnsa 1mporo, camy Hony GridWarp ciif mepekirouuTH B PEXKUM poOOTH
Mopdinry. i nporo y HamamTyBaHHAX Ii€el HoaM B oOnacti Settings y mosi
output ciiJy BCTAaHOBUTHU 3HaueHHs1 morph (puc.3.6).

Jns Toro mo0 mpoBecTH MOPQIHT ABOX MIAKIIOYEHUX 300pakeHb,
HE0OX1THO BCTAHOBUTH aHIMAIIiI0 MapaMeTpiB (MapaMeTpu warp Ta mix) B 00JacT1
Settings Homu GridWarp. OcHoOBHe 3aBAaHHS MHOpoOUEAYpU MOpPGDIHTY —
HaJallITyBaTH KJIIOYOBI Kpamnku (IegopMoOBaHI KparKh CITKU) OJIHIET KapTUHKHU

(300paxenHs 3.1) BIAHOCHO Kpamok Apyroi KapTUHKU (300paxeHHs 3.2).
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GridWarp3_1

channels all n =

mask . invert fringe

Source Grid

0 of 0 4 P M+ C ) visible
Resize to Image

Destination Grid

X visible

destination

destination warped

morph
warp
mix
background
background mix

set bbox to

Pucynok 3.7 — HanamryBanHs HOqu

To6To0, MOXkHa chopMyBaTH 3arajibHUN aNrOPUTM Hpoueaypu Mopdinry [1]:
1. IMigkmrouenHs y BikHi Viewer Hoau GridWarp 10 BUAUIEHOT KapTHHKH

BXoAy src (puc.3.1);

2. Jlns xapTHMHKU BXOJYy SrCc BHAAIAEMO YC1 HajaHl JiHII CiTKH (BOHA

BI3yalli3ye€ThCsd aBTOMAaTUYHO B MpOrpami) 1 JOJA€EMO 4epe3 IHCTPYMEHT
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JuIIe Ti JiHII, K1 HEOOXIIHI 1 SKI BU3HAYAIOTh NEBHI XapaKTEpHI1 pUCU

300paKeHHS;

3. IligkmroyaeMo Opyry KapTUHKY Ha BX1a dst Honu (puc.3.2) 1 mepexoaumo B
pexuM destination, BKIOYaeEMO Yy HanmamTyBaHHsSX Destination Grid
(mokaxkuuk “visible”) 1 3MIHIOEMO MiCILI€ PO3TAllyBaHHS IIUX Kparok 3 1.2
NTOPUTMY.

4. BCTaHOBIIIOEMO aHIMAIIIIO IBOX PETYJSATOPIB HOMU — “warp” Ta “mix”.
Perynsarop “warp” 3myliye 3a anropuTMoM poOOTH HOJU TpaHCHOPMYBATH

OJlHE 300pakeHHs B 1HIIE 300paxkeHHs. Tonl sk, mapameTp “mix” K HapameTp
“dissolve” mposiBnsie sk Juisi (QOTOIUTIBKM JIpyre 300pa)K€HHS 1 XOBa€ IMeplie
300pakeHHd 1 KoM “mix’=1 (mpu upbomy napamerp warp=0) BiIOyBa€eTbCs
TpaHchopmallist 300pakeHb.

5. TlpoBoguMo aHIMaIlil0 TapaMeTpiB warp Ta mix — 3 TMEpPUIOTO KaJpy
cekBeHIIii (kaap Ha pucyHKy 3.1) — (KJIIOYOBOTO) 3HAYEHHS IIUX MapaMeTpPiB
nopiBHIOIOTH “0”. B ocTtanHbOMY Kaapi (pUCYyHOK 3.2) CeKBEHIIi 3HAUCHHS
napameTpiB BKazyeMo piBHUMH “1”. B pe3ynbrarti 111€i CeKBEHIIIT KapTUHKA
Oyzne TpaHnc(opMyBaTUCH Ta MPOSABIATUCH OJJHOYACHO.

OckiibKM, AJIg TEPIIOTro MPaKTUYHOTO €KCHEPUMEHT MU MA€eMO CIpaBy 3
JBOMa CTaTUYHUMHU 300paXKEHHSMHU, TO NJis CHPOIICHHS BCTAHOBUMO aHIMAIilO
napameTpiB TpuBaiicTio 50 KaapiB MpW YacTOTI 3MIHM KaJpiB 24 Kazpu/c.
Bcranosnena animariis mapametpiB Ha 1,10, 20, 30, 40 ta 50 kaapax Ta MpoMikHI
300paxeHHs TpaHcdopMailii mokazaHi Ha pucyHkax 3.8-3.11. Bigmitumo, mo 3a
ocoomuBocTaMu  pobotu Hoau GridWarp pexum Bizyamizamii ciTok OyB
BIIKJIIOUEHU 1 TpaHcdopmalisa BigOyBajach 3a YCIM HasBHUMH KparKamMu

300pakeHb.
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Settings

output ‘morph

warp 0

mix 0

{800x1000)

Pucynok 3.8 — 3naueHHs napaMeTpiB aHiMalli Ta 300pakeHHs B eKpaHi Viewer

(1 xanp)

(800x1000) {(800x1000)

Pucynok 3.9 — 3o06paxxenns B expani Viewer (10 xaap ta 20 xaap)
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(800x1000) t (800x1000)

Pucynok 3.10 — 3o6pakenns B ekpani Viewer (30 kaap ta 40 kaap)

Settings
output morph
warp 1

mix 1

{800x1000)

Pucynok 3.11 — 3HaueHHs nmapaMeTpiB aHIMallii Ta 300pakeHHsI B eKpaHi Viewer

(50 xanp)
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AHanizyloud OTpuMaHi 300pakeHHs 3 puc.8-3.11 MoxHa NOMITUTH
MOBUIbHY TpaHchopMallilo OJHOr0 300pakKeHHs B iHIIE YIpoaorx S50 kaapis

MpOrpaBaHHs CEKBEHIIII.

(800x1000)

Pucynok 3.12 — Moaudikairiss HOI0BO1 cXeMu

Ockunbku, a0 mepeniky BxoaiB Hoaum GridWarp BxomuTh 1 BXig bg, To

MO>KHA MOJIEPHI3yBaTH CXeMY 3 puc.3.5, BUKOHABILM aHIMAIlilo 1 3MIHU (OHY MIPHU
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TpancdopmMmairii 300paxkeHp (aHiMarliss mapamerpy background mix). Pesynbrat
HpOro eQexTy IMokazaHo Ha pucyHky 3.12. Bingmitumo, mo Homa Reformat
BUKOPHUCTOBYETHCS B CXEMI 3apaju cyMimeHHs (opmariB 300paxeHHs (OHY Ta

MITKJIIOYEHUX 300pakKeHb.

3.3 OcobauBocTi MOPQIHTY 1Sl BiieOCeKBeH il

VYCKkIagHUMO TPOLIKKM YMOBH MPAaKTUYHOTO E€KCIIEPUMEHTY 3 MPOBEICHHS
MOP(IHTY 1 MIIKIIOUYUMO B SIKOCT1 BI3yaJIbHUX MaTepialliB JBa BiICOPOIUKHU, KaIPU
3 SKMX HaBeJeHO Ha pucyHkax 3.3 Ta 3.4. [{ns Toro mob mpoTecTyBaTH HasBHI
iHCTpyMeHTH mporpamu Nuke Ha BiAMIHY BiA MOYHKTY 3.2 MIAKIIOYAMO IS
nporeaypu Tpanchopmaiiii Hony SplineWarp. Sk Bxke Oyio 3a3Ha4ueHO, B PO3/LII
1 gumomHO1 poOOTH 111 HOAa Mae jwuiie aBa Bxoau A Tta B. [Ipuiimemo, mo a0
BXOAYy A BapTO MIAKIIOYUTH Bieoposivk 3 pucyHky 3.3. Toxi sk, 1o Bxony B Oyne
MIIKJII0YEHO Matepian, skui Bignmosimae puc.3.4. CTBopeHa HOJOBa cxema s

MIPOBEJICHHS MpoIeAypH MOp(dIHTY HaBeeHa Ha PUCYHKY 3.13.
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A B

SpIineWarp3_1
1

Pucynok 3.13 — HogoBa cxema 10 Apyroro €KCepuMeHTy

Sx 1 g vonu GridWarp, Hoay SplineWarp ciify nepeBecTH TeX B PEXHUM
Mopdinry. s 1poro, y HaJamTyBaHHIX HOJU B IMOJI1 output Ciri oOpatu pexum
AB morph (puc.3.14).

[Ipouenypa MopdiHry ayxe cxoka Ha MornepeAHiil HaBeleHUI aaropuTM, 3a
BUKJIIOYEHHSIM TOTO, 1110 B IAaHOMY BHUIIaJIKy HEOOXIJTHO OIEepyBaTH MapaMeTpamu
“mix” Ta “root warp”. HaBegemo ainroputm mnpoBeleHHS MOP(IHTY Yy BUIAAKY
MITKJIFOYEHHS Bieo cekBeHIi. Haramaemo, 1o TpuBaiicTh CEKBEHIlIN BU3HAUYEHA

y 488 kajpiB npu 4acToTi KajapiB 24 kaapu/c.
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SplineWarp3_1

SplineWarp3 T — Render

A

channels

X bbox boundary curve

output
mix

root warp

Pucynok 3.14 — HanamtyBaHHsl HOJIA

OTxe, anropuT™ NpoBeeHHs MOPQIHTY HacTynHu# [1]:
1. IlinknrodyenHs y BikHI Viewer Hoau SplineWarp 10 BUALIEHOI KapTUHKH
Bxoay A (puc.3.3);
2. Tlinknroyaemo Apyry KapTUHKY Ha BXiJ B Homu (puc.3.4).
3. BcraHOBIIOEMO aHIMAIIIIO JIBOX PETYISATOPIB HOMU — “root warp” Ta “mix”.
Perynsitop  “root warp” 3myliye 3a  alIroputMoM poOOTH  HOIHU
TpaHchOopMyBaTH OAHE 300paK€HHS B 1HIIE 300pakeHHs. Toal sk, mapameTp “mix”
ak napametp ‘“dissolve” mposiBaeHHS (OTOIUTIBKH Yy Apyre 300pa’K€HHS 1 XOBae

¢

nepiie 300paxeHHs, TO0TO kKoiu “mix”=1 (mpu 1pomMy mapamerp root warp=0)
B110yBaeThCs TpaHchopmMallis 300pa’keHb.

4. TlpoBoauMoO aHIMaIlil0 MapamMeTpiB warp Ta mix — 3 TEpIIoro Kaapy
cekBeHIIii (kaap Ha pucyHKy 3.1) — (KJIIIOYOBOTO) 3HAYEHHS 1IUX MapaMeTpiB
nopiBHIOIOTH “0”. B ocTtanHbOMY Kaapi (pUCYyHOK 3.2) CeKBEHIIi 3HAUCHHS
napaMeTpiB BKazyemo piBHUMH “1”. B pesynbTaTi 1€ CeKBEeHIIll KapTHHKA
Oyne TpancopMyBaTUCh Ta MIPOSIBISATUCH OJTHOYACHO.

OckiibKH, y HaC JUIsl IpYroi CEKBEHLIi aKTOp MOYMHAE BUXOAUTH 3 KaApy B
cepeluHi mporpaBaHHl Ha 179 kaapi, TO BU3HAYUMO MPOIEAYPY IPOBEICHHS

MopdiHry numie Ha iHTepBati Bix 1 kaapy a0 179 kanpy. Jdas nporo migkiIr0uyuMo

10 cxemu Ha pucyHKY 3.13 momatkoBi Hoau FrameRange (puc.3.15).
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Pucynok 3.15 — 3miHeHa HOJIOBa cxeMa

Bigmitumo, 1m0 B pamMKax AaHOTO MPAKTUYHOTO EKCIEPUMEHTY BH3HAUCHO
HE JIMIIE 3aMiHa 300pa)KeHHA, ajne W TpaHcopMmallisd 3 PyXoM, M0 € (HAKTUYHO
JO0AAaTKOBOIO Mpoleyporo mpu Mopdinry. Pesynbratu Tpanchopmariii 300paxeHb

Ha 1,11, 36, 54, 70,93 kaapax HaBeeHO Ha pucyHkax 3.16-3.18.
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Pucynok 3.16 — 3o6pakenns B ekpani Viewer (1 xaap ta 11 xaap)
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Pucynok 3.17 — 3o6pakennst B ekpani Viewer (36 kaap ta 54 kaap)
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Pucynok 3.18 — 3o6pakenns B ekpani Viewer (70 xaap ta 93 kaap)

AHani3 orpuMaHnoi Tpancdopmailii 300paxkeHb J03BOJIUB BUSBUTH HACTYIHI
yMOBU IS TIpoBeleHHs omepaiii Mmopdinry. Ilo-meprie, npu mpoBeacHHI
nporeaypyu MOophiHTY MIIKIIOUYEH] BIICOCEKBEHIlII MOBUHHI OyTH CHHXPOHI30BaH1
no-kajapoBo. ToOTo, 00’€KTH B KaJpi MBOX 300pakeHbh MOBUHHI CIIBMaJaTH 3a
OCHOBHUMHM KpankamMu — KOHTYp (irypu, po3mip 00’ekTiB. Taka po30DLKHICTH

0co0auBoO noMiTHa Ha puc.3.17 (36 kaap), Koju MpaBe ByX0 aKTOPIB pO3TAIIIOBAHO
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B IHIIMX KOOpAMHATaX JJIsi JBOX 300paxkenb. llo-mpyre, Bimeomarepian 3a
TPUBATICTIO TpaHcopmalii 300pakeHb MOBUHEH CIIBMAJAaTH 3 TOYHICTIO 110 1
Kajapy. Jns maHoro npukiany AOBENOCh (PAKTUYHO BUIUIUTH MEBHHUM AlanmazoH
KaJIpiB JUIs mpoueAypr MopdiHry, HIIssXoM mikioueHHs Hoau FrameRange.
BucnoBku 10 posginy 3. B mnpaktuuHiid 9acTHHI JOCHIJKEHHS OYJ0
MPOTECTOBAHO JBI MPOTpaMHI HOIHU, SIKI JIO3BOJSIIOTH MPOBECTH MPOLELYPY
Mopdinry. Binmideno, uo mnpomneaypa TpaHchopmallis —HpOCTia  MPU
BUKOpUCTaHHI Hoau SplineWarp, ane TyT cilil BpaxOBYBaTH CIIOTBOPEHHS
300pakeHHs, Hanpukiag (GOpMyBaHHA OKaHTyBaHHS 00’exkTy. Ha ocHoBI
OTPUMAHUX pe3yJbTaTiB MOpQiHry Oynu chOpMyIbOBAHO IE€BHI BUMOTHU [0

KOHTEHTY, SIKHW BUKOPUCTOBYETHCS MpU TpaHChopMarlii.



49

BUCHOBKH

B numnmomHiM poOOTI MpOBENEHO aHalli3 MPOrpaMHUX 3aC001B MPOrPAMHOTO
nakety Nuke, siki J03BOJSIOTH JJIsI 0OpaHMX JIBOX 300pakeHb (OJMHOYHI abo
CEKBEHIIISl KaJpiB) peanidyBaTh e(peKT TMOBUIBHOIO MEPETBOPEHHS OIHOTO
300paKeHHS B 1HILIE 300paKEeHHS.

B pamkax gumioMHOi poOOTH NPOBEAEHO MOCHIIKEHHS MOMIMBOCTEH
peanizanii npouenypu Mop(diHTYy i TECTOBUX 300pa’K€Hb 3 MOKIUBOCTSIMU
KOperyBaHHsA MHapaMmeTpiB npoueaypu. Ha OCHOBI NpoBedeHUX JOCHIIKEHb
OTPUMAHO TaKl Pe3yJIbTATH:

1. 3’s1COBaHO, 1110 JIJISl MPOBEJAEHHS SIKICHOTO MOP(IHTY HAHTOJOBHIIIO
YMOBOIO € BUOIp BIAMOBIIHUX 300pakeHb, K1 MICTSITh MK COO0OI0 B3a€EMO3B'A30K.
Ile#t 3B’A30K MOK€ BHU3HAYaTUCh abo0 mnoAiOHMMH (opmaMu 00’ €KTIB YHU
rabapuTHUMHU po3MipaMu, ab0 OJIHAKOBUM pO3TAIlyBaHHSIM OIMOPHHUX Kpamok
tpancopmarii. Hampuknan, npu mopdinry mrogei o6sacti 300pakeHHS, 110
MPEACTABISIOTH CO00I0 OBaj 00JMYYs, 3a4icka, 04l, ByXa, HIiC, POT TOIIO, TOBUHHI
OyTu 3MiHEHI TaK, 100 BOHMU OYJIW Y3TOJKEHI 3 BIAMOBITHUMH O0OJIACTSIMU B
300pakeHH1 Ipyroi ocooHu.

2. Pi3HuI Mk MOpP(IHIOM 1 BapIiiHIOM MOJSTa€ y TOMY 110, MOPQIHT
CTBOPIOE UTI03110 MOBLILHOTO NMEPEXOAY OJHOTO 300paKeHHA B 1HIIE. A B BapIliHTy
BiJIpa3dy BioOpakaeTbcsl KIHUEBMM pe3ynbTaT TpaHchopmanii. Kpim uporo,
BapIIHT BIAPI3HAETHCA B MOPQIHTY MaTeMaTUYHUMHU TEPETBOPEHHAMH, SKI
3aJTydeHi JUIs HOoTo peanizallii, a TakoX 3MIHAMU B 300paKeHHI.

3. B paMkax npakTH4HOI YaCTUHU JOCIIKEHHSI CTBOPEHO HOJOBI CXEMU
JUISL TIApU CTaTUYHUX 300pakeHb Ta MapH BIACOPOJIMKIB. 3HAWIEHO, 10 3 TOYKH
MPOCTOTH HaJamTyBaHHS Kpamow € Homa GridWarp, ockuibku Tipu i
MIIKJII0YEHH1 HeMae He0OX1THOCTI BUKOPUCTOBYBATH 3aCOOM POTOCKOITIHTY.

4. Amnani3z orpumaHoi TpaHchopmallii JMHAMIYHUX 300pakKeHb Ha OCHOBI
MIAKITIOYEHUX BIICOPOJIUKIB 3 300pa)K€HHSM  JIBOX OCI0 J03BOJIUB BHSIBUTHU

HACTYIMHI1 YMOBH JJIsl TPOBEJIEHH onepalii Mopdinry. [lo-nepiue, npu npoBeaeHH1
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nporeaypyu MOphiHTY MIIKIIOYEH] BiICOCEKBEHIlII MOBUHHI OyTH CHHXPOHI30BaHI1
no-kajipoBo. ToOTO, 00’€KTH B KaJpl IBOX 300pakeHb IMOBMHHI CHIBIAJaTH 3a
OCHOBHUMM KpanmkamMu — KOHTYp @irypu, po3mip o0’ektiB. [ mo-apyre,
BiJleoMaTepiall 3a TPUBAIICTIO TpaHcpopmailii 300paxeHb 00 €KTIB MOBUHEH

CIIBMaJaTH MK COOOI0 3 TOYHICTIO 10 1 Kajpy.
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Morphing is a type of image processing that allows you to create the illusion
of a smooth transformation of one image into another. In order to perform such a
transformation, on the original document to be converted, and on the final image,
in which the original is to be converted, the corresponding areas are selected,
which are converted into each other. These areas can be quite a lot. Morphing can
be performed either with one image or with two images. In the first case, the
converted image is a distorted copy of the original. However, in practice, the
second case is more often used, in which morphing is used to create the illusion of
a gradual transition from one image to another.

Usually, when morphing as the original and final images use still images,
but in the General case can be used and sequences of frames, which are moving
images.

Consider as an example of morphing still images the procedure of
transforming one person into another. In this case, the shape of the first person,
namely the areas of the image that represent the oval face, hairstyle, eyes, ears,
nose, mouth, etc., must be changed so that they are consistent with the
corresponding areas in the image of the second person.

This coordination of the respective areas is achieved by contouring them
with the help of so-called field lines. These lines are not required to be
interconnected, and moreover, the opposite is often required in order for the
individual parts of the image to be transformed independently.

Consider the simplest case when morphing uses only one field line. Imagine
that this line is drawn through the center of the original image horizontally. In the
image to which the original image is converted, this line will also be placed
horizontally by the morphing program. Now take and rotate this line vertically in
the final image. When you run the program, rotating the field line will rotate the
entire image 90 degrees. By changing the length of the field line on the final image
relative to the line length of the original image, you can compress or stretch it.

Usually when morphing is used not one but many field lines.
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Suppose we want to use morphing to turn an ordinary oval face into a square
face, as was once demonstrated on television in one of the commercials. To do this,
you should outline the contours of the oval face on the original document, and in
the final image, the field lines should be arranged so that they form a square, and
the rest will do the program. Thus, field lines are a tool with which we can change
the size and shape of individual areas and even the whole image as a whole. At
work the morphing program automatically creates a number of intermediate
images thanks to what at demonstration of the formed sequence of frames the
illusion of smooth transformation of the initial image into final is created.

The most important condition for creating high-quality morphing is to
choose the appropriate images, i.e. those that contain the relationship.

Warping is an image transformation technology that resembles morphing in
its end results, but warping differs from morphing primarily in the mathematical
transformations used to implement it, as well as changes in the image.

During the warping procedure, a grid is superimposed on the image, which
divides the image into a series of rectangular areas.

In this case, each grid node formed by the intersection of horizontal and
vertical lines can be moved with the mouse relative to its original position. Moving
the grid node causes a shift of the pixels of the image on which the grid is
superimposed, and the closer the pixel is to the grid node, the other things being
equal, it shifts more. It turns out that the effect resembles the deformation of the
image drawn on the rubber membrane during its local stretching. In warping, as in
morphing, the program generates a sequence of intermediate images, which creates
a slow transition of the image to its "intentionally" distorted copy. Nowadays, there
are a number of programs designed to perform morphing and warping, starting
with the world-famous Nuke program.

The basis of the warping procedure is a continuous function w (x, y, z),
which maps R3 to R3. It is assumed that a curved space can be compared to a

clear, flexible, plastic parallelepiped in which the objects to be curved are
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embedded. The curved element can be determined using some basis function w (p)
to the equation

The curved element can be completely characterized by the value of the
distance to its function d; (x, y, z), its filter through the function g; (r), and, finally,
its main function w; (x, y, z). There are the following types of curvature of the test
element such as "chewing gum":

- Twisting. In this example, rotation about the z axis by 6 on three mixed
implicit cylinders with a twisted base.

- Taper. The cone is used along one main axis. The linear cone is the most
useful, although square and cubic cones are easy to implement. For example, the
linear taper along the y axis includes a change in x-, z-coordinates. And for y
between yim.x and i, the linear scale is applied:

- Bending. Bending is also applied along one main axis. The bending
velocity k 1s measured in radians per unit length, the bending axis is (xo, 1 / k), and
the angle 4 is defined as (x - xo) X k.

Thus, the difference between morphing and warping is that, morphing
creates the illusion of a smooth transition from one image to another, and you can
work with one or two images. And in warping the final result is displayed at once.
Warping differs from morphing by mathematical transformations that are involved
in its implementation, as well as changes in the image

Let's consider how it is possible to make procedure of morphing and
warping over test images, using thus tools and nodes of the specialized Nuke
software package.

With this node in the program you can perform a morphing operation on
selected images. Yes, the node must be connected to the image immediately when
adding Nuke to the NodeGraph panel. This condition is due to the fact that when
the active image will be connected and certain manipulators from the GridWarp
node. So after connecting the image to the node, the surface of the image will

immediately show a special grid of individual hotspots.
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Analyzing the properties of the GridWarp node, we can emphasize the
presence of two node fields - the grid "Source Grid" and "Destination Grid". The
“Source Grid” field is the area whose grid is responsible for the points from which
we transform. “Destination Grid” is the area whose grid is responsible for the
points where we transform.

In the settings of the GridWarp node in the GridWarp tab, there are different
modes of operation in Warp (output field):

* “source warped” - set the procedure for warping the original image. In this
case, the original image is what is connected to the "src" input of the GridWarp
node;

* “destination warped” - the same warping procedure as source warped, but
with an image connected to the “dst” input of the node;

* "source" - simply in the Viewer the image which is connected to an input
"src" of a node 1s visualized;

* “destination” - simply in the Viewer the image which is connected to an
input of “dst” of a node is visualized.

* “morph” - morphing mode.

It differs from the GridWarp node in that the warp and morph modes use
closed line curves, ie rotoscopy tools. But this node has its own tools for working
with lines.

The algorithm of SplineWarp node operation is as follows: with the help of
the B-Sline tool we create 2 masks. The transformation of images takes place
through the use of the tool-tool "Join Tool":

With this tool, we first select the area from which to transform, and then
select the area where you want to transform.

The morphing algorithm for the SplineWarp node is as follows:

- create a curve shape in A Warped mode;

- in the list of figures through the right mouse button select the line

"Dublicate in B and join" opposite the curve;
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- in B Warped mode for the second connected picture we correct the sent
figure;

- and switching to the mode in the output item but “AB morph” and
changing the parameters “mix” and “root warp” we can see the transformation of
images during morphing. These procedures are performed in the practical part of
the thesis.

Nuke has the ability to animate grid points for a single sequence frame.

In addition, the program can copy and paste information about all points of
keyframes in the settings of the GridWarp node.

This tool is used to copy data between adjacent frames or to copy between

Source Grid and Destination Grid.



