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o IGWDRYELEE o AAFI/N(cross-dissolve)
s N —PAFI VEMEFERE TS . EFRADRNIREION, BIE—IREISR%
— Ao tH (fade out) B9EIRTIEN (fade in)B—

o (SEIEEIENEE(stop-motion IBER.
animation) s SFRBESE VAR, %5589
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stop-motion animation “HRITFRAZEAR



sLIRMorphingBHESRIEAR

2020£E8H23H | took over 1000
photos for this animation where |
experiment with morphing! | hope
you enjoy : D Let me know what
you think of the saturation, | love
vivid colors but am not sure if it's
too much. Also, | rubbed the paint
of my desk lol woops!

stop-motion animation



sLIRMorphingBHESRIEAR

2D Image morphing particle system
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o RPNIFEISR LMK, P AEESR ERIR, WIRESFBRESAIwarping
BREIW FOW, D BIEX 9
W, (P,,t) =(1-t)P, +tC,(F,) te[01]
W (R, 1) =(1-1)C,(R)+tR |
o SMIBEIREAAITTR, A1 KR ENENEEESRIFIEMmES.
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HIFMigEEISmorphing5i%

HTFM&(Grid)lIBIS morphing2E S morphingd &R 1%,
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W=XEEEHmESImage Warping

HESREZE: IE—HS A <[0,1]IRGT/9MZE
(u,v) €[0,1]x[0,1]

t

» U

FEHE : B HESE=E(u,v) €[0,1]<[0, 1]H9&5173EE p(u,v) = ZZB (W)B;a(V)P; ue[0,1],ve[0,]]

i=0 j=0







@ Photoshop File Edit Image Layer Type Select Filter 30 View Plugins Window Melp

A custom Split Warp has
been applied around the
neck of the bottle. The
Density for the visual Guides
has been set to 4; there are
four guidelines between
each Split Warp.




Indiana Jones and the Last Crusade

¥ | MOVIEcLIPS
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Warp specification

RIFBRS, IETSEMIEERGHdS IR

he ,
X
e

LI e o e 1

Specify corresponding spline control points, interpolate to a complete warping function

21



HIFMigEEISmorphing5i%

HEES e LA N ERIPI NS BRSR R :
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MBS AT ESRER: WTFI, ENE—&= P, B> PBU)B (V) = PitEH#EX
AKBIBE @) , W,k PAEREERES | AP ([0,7) HIERE(E G MEHE(E) -
RIFEERIEM FIME S A3, (R EAREISR LR, .
ISR FO T MERE, S2PEMES:.
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RES cross-dissolve BirBE=
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o TERIEITICHIMorphingidf2dr, EAIKAHY
BIITE, BIPEIMERSED ZERNTE
REHEE. NRATFA—IFEMERECRREE
SHMMENEEERNER, NeLISETEE
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B ENT B EREN
o BIHYTIT R AT ARG EE SN
BiFES, BRI FEFRIE,
o EZBITH, VAT EREINE T EE =) @ (St
SHBFHRONEIARE, 2 -
o ANRHIEREDTERIHERZ morphingid ™ @ @
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Face Image Morphing




HFEXIRIEISmorphing 5%

o EHT K& (grid)HFHIEEED AERERAARSE, 199245, Pacific Data ImagesZyalfy
BeierfINeelyfRH T —FE T ZXIRIFEEE T A (Pacific Data Images (PDI) was an
American computer animation and visual effects production company based in Redwood City,
California, that was bought by DreamWorks SKG in 2000. It was renamed PDI/DreamWorks and was
owned by DreamWorks (2 T.) ) Animation )

o ZITIASIFENEITARZEIIXImorphingH TEWANES], BERZEMEEESRAMFE, BILS
(BRI E TR TSR
Ref: Beier T, Neely S. Feature-based image metamorphosis. Computer Graphics, 1992,

26(2): 35~42 (20265F3818H, #i5|F/XREL: 1863)
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H—Y B & HAEN TG

o PA Py @P) 1 (X=P)e(@-P)

IPQ] _-PI Q=PI Jo-Pf

Perpendicular(Q — P)

V=AX =(X —P)e oA

Perpendicular(Q'—P’)
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ph— X BRI

o EREXHZE, NESRZBRH
WFEAfEIAIN R~ X E—XeE 1,

T8, v, XRE, ARIEEFEESREY ﬂ
SEHIEEB(ENRZS BIREISRIIXRE,
RP:
o —XHZZIBHYERSIPR EE— I

hieke. ~FRANLLRISEIRE SRk

T5HE Z FRMAEES, IERERSEEIS. FISHLE
wiE, BigEAALEA. T TANETANER.
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15 (X) < 15(X)




(b) Translate

(c) Scale

(d) Rotate



Z X BT

o HZXEHZMIEERZRELLH
X ELMTEERNRIREREZ

. BXE Iy, WFE—XIEER,
B—1SENNRX, WTEFRT
7o iﬁDi:Xi’ — X EQKD|%EE%|
X EH RS [ERIRE N ERIR
wE.

o NFTERRBZEHITIGELY, 18:
D= anwi D. anwi

o XHEN X =X+D
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' EER
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SHEN

o ERE—ELZ, NI o Hrlength FEZPQRNKE, dist IXEIEZP,QHY
IEE, a. bFlp/9ERREIITEXIRMBERISEL.
X'=X+D,=X+(X,-X)=X, o Z0<u<if}, distfYEE/gabs(v); Zju;<0RY, dist
RYEBCOXEIPREERE,; Su>1R], distAYEEUIXE!
SaEmRERIEHE. QEIEERS. N ~
o FHalEETFO0, NLdist—O0RT, WNEFzFo, BHEXT
FRISRETEHEMET, HalUERX(ERT, METEERE
g, BEfiRETE,

o METFER: o BYbRE T HEESdis AT R B RE
RESTEE, EbET0, NS SESHaaAmRZ
ength® T =/, bEYEE—RE[0.5, 2],
W { k } . BHPRET EAHKEXREIHISAN, Ep=0, N
a+ dist, KIGEIAOTES; Ep=1, WKELHEGESE

ERINEF; pHEBYESEE—R/9[0,1],
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KAZXEXINT, BRI ABR—X
LI BBATEIER.

ETES, THIRRE, Bidhedt “FL
HHYZ%ELR, BIREIRE AGEIER.
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for (E#FEZ DI FHIE—FFX)

Dsum = 0.0 ;

weightsum = 0.0 ;

for (B%&ERPQ,)
RIELO TEHuU,V;
RIBu,v 1 PO, & X/ ;
TTEHX—KEIIENREBED, = X - X ;
dist=\\ X E| PO, KM EE;
weight = (length® /(a + dist))’ ;
Dsum+ = D, * weight ;
weightsum+ = weight ;

end for

X' = X + Dsum / weightsum ;

DI(X)=8I(X");

end for



ATREISR ZERImorphing

IXFIBEIR A, 1p . FSAERBEISRPEMEGE NN EZY, BdEESEIFEESR
B,

TREEE R

» WEZIRFHTEMERE. 1%7ARAEX T e i B 23 rl sES 2B nEE RS,
= WEHZHIFTR., HRIIKERTHE, BREX—T0EERRT.

HIs— VB SR ANSEI—IEEZEE,: Hiy— INEZXIZRRAEE,. YA A,
BLFNLF TR IRE R R AR ERI -

ETENFHDENMREREN, REEFIBEEM—EERZIMIES,

38



Michael Jackson’ s MTV
“Black OR white”




—&HETIE

o RN — HELHWERE (Radial Basis

Function)

Ruprecht, Detlef, and Heinrich MUler. "Image
warping with scattered data interpolation.”" IEEE
Computer Graphics and Applications 15.2 (1995):
37-43.

(b)

e Moving least squares = Affine, similarity
and rigid transformations

Schaefer, Scott, Travis McPhail, and Joe Warren. Beier’1992 Rigid MLS
"Image deformation using moving least squares."

ACM Transactions on Graphics (TOG). Vol. 25. No.

3. ACM, 2006.
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flilkmorphing

o IBUMRELSTEERIYUAIFEE, EZRmorphingllf§ T < AREFFIMNEIER.

o {BEIZmorphingAEEfRIESEINEREBEAR, Bio/REETEISmorphing;z 5% Sl =
HYZEAL,

o FRRYMNZE: fiEimorphing!

Ref: Seitz S M, Dyer C R. View Morphing. Computer Graphics, 1996, 30(3):21~30 (2026538
18H, #%5|RIREL: 1377)

FRNHRE/ A, REHRA!
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AEENREAA LI BT INR

o EE—NFEMIRIRNABIIHANEE , 10
BIH(x, y)TEXEX:

ax+by+c dx+ey+ f
H(X,y) = yre .
gXx+hy+1 gx+hy+i

TR ST R 2

[%f

T

o EAMN LARANIFIBEREE—BE R, FEE—IRWRET, Frll, X

IR IRET I T e R E A RERIE RS R AR B IR IR,

o FEIE, —ARAYEIS morphing AR gEfRUEFIRIIE R —IMEFTI R R ES
, MRS R ARTEERYAIR,
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AEENREAA LI BT INR

o —MMNARISREERZEmorphingiaEmRHLZ%, SEABANESITE.

o TEZ—MHIHERNTARENIERImMorphingidiz, A NEITZ
[ERTSEARMERIE—RIESE], TLURIES S ERIRIHEEER.

-—— - —
-

—

iz HERImorphingidis, EZeAR—FHIERZENREE
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flizkmorphing

HIBRA2E, SEF—MNEAENRIREESR, ekt —f5SLEIARIEZmorphing
ik, (15 RZYIMEI RIS ESR?

19965, SeitzZHRH T —FFR A morphingdIFh75%, BITRAIERNES morphingizA
NHREZE, %R ARG ERSRERN =E=S AN RZ L.

& %Hx%

7 N

FEZR #liEmorphing BIFEIR
HMANT AR SENNE— BRI TREmorphing Al LA £ sl EIIR RULAYER



TR morphing EEHIER

o [E—=HYREIDRERN T EUNRAHZE

o P NMRBIRFIAEFEAN]T,

%Ioiﬂ:“l

m 7(‘ tigkmorphing/®, FAIHAZTEFUSTERN=4]AER, (BEREXREENE
. IREEREAT LA RZMIRERIAE, A0, BAFcAEN—EESRaN=4AEEEITE

I’%‘c (BARIER),
o MIBEIRREZIAIRIXTMKER

s REZARITMKR RN BEZRmorphingffiARFKIX1S,

BImorphingBlgIEMN X R IER,

MRKEITRCRERIER, SR

n LIOARM, ITURISREXNN KA EBEEMNT LS ABIRAIMIEIMorphingZsR,
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o FNIRAMETERITTIRATKR RV FR,

e I Q=(X\Y,Z2]) {TrIpE LR, P=(xVy) FXrREREHNR, Bi1S5nE

Eg;;ﬂﬁ FIFEQFIPkF R, BB, FRMIEQ M Q. Pl PERNEER

o BENERNI<ATTRISEAEMENR: [1=[H|-HC]

><

HPCRFBENFOMILE, 3xMEMHIEE T S PEE tRARR I
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MERXIIRR B,
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FITRRUAYISH

o FEITEHTIBRUIAYBH.
o IRBRRVNHFAIRRAFER(0,0,082(Cy, Cy, 0), FEERLMNIZEI, =%
FRMIZZL, ITRERFR, NEIXN AR AR 579
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0 0 10 0 01 0
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FiTiiEImorphing, BSREHEI I, ERIHNREHTEIERE, HIERTR—IG5ES
—ETIIERRRRERI 5
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o IREMIRQ=(X,Y,Zz)" SR>

B, 53
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o MIETUAILAEL
-fiR(E,

[T,HIZ%1

|

FITRRUAYISH

AE ERIIREZ D BI/9POFIP . XIPAOP I TLe %
AP, +tP. = (A—t) =TT, Q+t=T1,Q = =11, Q
0 1 Z 0 Z 1 — Z t
I, =Q-t)I1,+t11,
H, BISREER 7 — MR A 89 R, 181150

BRI~ — 1 AC,

C, =(tC,,1C, ,0),

. BEEATRFTHIRSINE, HA

f.=@Q-t)f, +tf,



FITRRUAYISH
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BRRINAEITRIERE

o MIBMZHRAIANRATAD, YR MR EEHRBEHESILFL, THXFE/ S iE,
oEd —FEiR SRR REX,

o RIFIUTRIAIRFIAERE T =[H|-HCIFO [T’ =[H'| -HCIMIRTEISR. XITiamTF
HIRQIREBEIFRIRE AP, FEIFRiRs AP, NE:

D :H’Q _ HrH—l HQ _ HIH—lﬁ
F H'H™ A— 3x3p0E/ BN, CiEESRFmIE]
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E 340

E—igith, (EEAIER3 x 3FEMERT—FEIRE AR, iR — IR AR,
IBZ&— IR A%k,

BT E—IFEERNERE, TR ETEEDRSH T LIS N

M5y

HY7S T,

BRI LABIAESS A, el LARSEERGT 5 AKEI,
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BTERE
A TEMMEREIMorphing|a)&R,

11801, 3 B mERE 11, =[H, | -H,Co] F0I1, =[H, |-H.C,] RRFER,

AT HEEN, Bl FE—SARRNERSIRR, EECAHMC ATHRAIRR

HOXEH L, ARG Co =[X,.00I", C, =[X,,0,0]"
HRFN AN AR E R EISRE RS
Al {THY S =2 B AR N EISRFEARB XA,
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=70
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MFmorphinghI= &

S TEPIEMAYIZRZRERE 11, =[H, |-H.C1, XN TR/ B[R ESRIATAT

HN=28RFRE:

1. BIEZTY(Prewarp), XIEISI RIFHREANH,, WES RIFEE/ASGH,1 , RS
SREHIESR, R,

2. Morphing, REFHTESHATTE, SIHEREES, Fl, 1ERSOERE, 55
B,

3. REEF(Postwarp), XIEISI, RIFIEEEH, ERES,.

= [ bl
b 18

> o Jo o
g |6 —> |t’ < Il'
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MiskmorphingfI=/ 15

BIERIEAEAREESRIFONER T, EESRI,” #l, " XINAISFEF
17

MorphingiIF2HESRIIF OB EC,;

BRI SR FEIRE MBI,

AL, BIERERNESR], I, " YNAREZHEED BRI, ™ =0 -
ColfI1, " =[1]-C,], EFRIFRR3I xRN, IXFTRRNR S ARFHES
MESR FRXI R R FRE—&EE% L, A, Bsl, ATERTLALLESE
VR FETT, HRRBHITRFMEHIERRE,
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IRHARRAYALIE

ERIET. EETHfmorphingidizgt, EENESFIHITSIRERME, X
Bl ge=FEEE SRS ik B AIEMATIS :

s AT EEIXFINS, FATRILAYEN B S I 7,

s B BIEESRF TR e F A—

E—M A5 ERRAIE RS morphingiE ATE—2, HEREEEET

HfRZTS AR,
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& (fold)#1=Eil (hole) RS

o T HEENMIESS
W, EhrL, ZUR

UEERT,

}

R, BETIEER—IE

LER FRRE

P& (fold)#1zs ) (hole) TR,

o l—I_/!g%lo (E‘le) B
FHYZ P REIRET R A
- l—Lllgglo (E}le) H

AT, 1 HR9ERS

:E/\J_D.J )I—ILJ[E]{:':L[E
HE—R, 5l
Y — MRS RYESSSAZE AR WAT, =SSR,

SIHTENE

1571

SXINL,

R TNE—RES—IRERR]
BoREFNMEEM, MMl

NEERT, BHIIRSEIIS, AT, |
o Wi,




ir& (fold)F1=2ill (hole) IRRAIRFIR T &

o MIRKEEEEM, IHBMKARAZETEREEKBR.

o MR KE=HFNRER,

o T HTHINE, XIRLRP

ATLAKR—#FR79 “disparity”

(WE) BEE.

P,AYdisparity e X AT IXFHARFRRYZ

o HHIREZFERGRIAN, ENITHMEIH, — 1 m=BddisparitySiZmBNRERMMSEL, )
=LA/ disparityfSEREE, KiIEENBZEE X,

o HATFEMIEMorphings,

“disparity” 73/A3EF

® '5?)‘?5_71_“ fl:ll__lz_ﬁbl_l_/\ g%ﬁﬁﬂz ;E;%B‘% .:%-e.

=8

Bk, HISFEEHE LS, HPRIREHEER—

59

RIB Z BRI MAISSFEFT, Arld

| N A m b A

MRITRITDA,



#iskmorphing B AF A BERY—LLLER

XM FIEERR = HENEE8IR.



SR ElRY#Ekmorphing




DEMO

View Morphing

teven M. Seilz and CTharles R, Dyer

Cepartment of Computer Sciences
University of Wisconsin --- Madison

httpyiwww cswisc edu' ~dyer'vision. hitmil

62



LSkAS

IR

%morphing%—ﬁﬁél WEFFHIB T A,

BEREC Eﬂi‘{%‘k’\lEﬂlE*ltﬂEﬁ {BalLALEATE
t_%EF—JEI’J_éEﬁAkEﬁZxEI’J% . AJLUEREZ
=#HEAIITE,

BIRE: R==4]AER, TEREEC=4
R—1F T LR3I, EﬁZyJFZ BB, BERSCHR
. BB, BRUNISIESZERAKHIBRS.




Morphing
The defining visual effect of the late 80s early 90s!
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The End



