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Generative Adversarial Networks
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An illustration of progress in GAN capabilities over the course of approximately three
years following the introduction of GANSs.



Generative Adversarial Networks
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Generative Adversarial Networks for Faces

o BIfR: FITERIRERNEIZRD

i

o AIGN, BeA B LEREBERMDFHEERIn x n M AER,
MI— 1PN =nxn x3%R=E (r. g. b= E) .

o BR, AR NNAERENIRZEELRE

7N

KA, B8

NHERERMNES N GRESFE EREMSENBRRS .

RASEL
RS

FERPET T =,

—

=I5H

IN;

VAN

W/

FRERA LA

AY



Generative Adversarial Networks

e How to generate complex random variables?
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Generative Adversarial Networks

e How to train the Generative Network?
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Generative Adversarial Networks

e Adversarial Training !
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StyleGAN

e Tero Karras, Samuli Laine, and Timo Aila. 2019. A style-based
generator architecture for generative adversarial networks. In
Proceedings of the IEEE conference on computer vision and pattern
recognition (CVPR). 4401-4410.
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StyleGANRYBEZS[E]
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StyleGAN4Epkas RISt
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StyleGANFRREJEl%Morphing

o StyleGANIIEITZEI— M EBRIERZIA], EDB%f'EI‘ﬂHgﬁiE.IZi:EHJ%ﬁHﬁB%ﬁ“ma
EEE*EW.EHI{% XK, ERRTAPIELR IR E— R FEEICHIEIRES
=, AEB T EGE RIS (ESSHAR) .

o EE, XIStyleGANRIFRMEEHITHRE, SILMERTAKREBIRZE~=EIFER
YA BRYEE. -




StyleGANFRREJEl%Morphing




StyleGANFRBJEl&Morphing
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HFDiffusionfREIfIMorphing

Stable Diffusion in Action
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{fFHControlNet i=§l] Stable Diffusion
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Zhang L, Rao A, Agrawala M. Adding conditional control to text-to-image diffusion models. In
Proceedings of the IEEE/CVF International Conference on Computer Vision 2023 (pp. 3836-
3847). https://github.com/lllyasviel/ControlNet
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{fFHControlNet i=§l] Stable Diffusion

Seed 12345 Seed 23456 Seed: 34567
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{fFHControlNet i=§l] Stable Diffusion
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—H{ZIDRASRERZE (2D Shape Blending)

Morphing Sequences




2D Shape Blendinglag&gys| 4
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e Intrinsic Shape Interpolationf9&=RIE: S8 )17+ Lagranged’Zi Lt (b
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Withered arm Normal arm

o Z=EZfA: Sederberg TW, Gao P S, Wang G J, Mu H. 2D shape blending: an intrinsic solution to
the vertex path problem. Computer Graphics, 1993, 27(3):15~18
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e I&m=n-1, EET@+75WEU%731EEU P AT IRRIEZH R (anchor point), FEAIIHIBIRE
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Tweaking):

L. :(1—t)LA +tLBi +S., (1=0,1,2,---,m)

o MEXBEZUNE—EINANEEHERIIKEL, BBARIIENANFES
MG EAL, BIAHIARSS| «|L, L, |. ITBHLERRIUE, HITENX:

L = max{‘L L.

wLollaf  (=012,m)

FH: L, =0.0001x (Max;om

L —Lg |




FR[E)ZS Bz ER

HAINBIRRATRE So.5,---. S, , (EBIRREL:

m Si2
F(Sg,5;,++,5,) = Z |2
i=0 “—AB,

S/, FELS, S, .S, REBRASRAM CRESIANT)
?1(S+ 51577+, Sp) =Zm:[(1—t)L,3q +tly +S, cosa, =0

| —

0,(Sg, 51,7+, Sy) =Z[(1—t)L,Aq +tlg +Si]sin a; =0
i=0

\

/
Ll

IS

f

52

o 72 %%PiPHﬁDXEHﬁ@&E"J;@ﬁ%: a=a,_,+6,01=12,--



o XENEBURFMHHIRERRR, A

FR[E)ZS Bz ER

LagrangeiRZEy:

Hr
N

q)(kl,kzys]_;SZ"”!Sm) = f +7\‘1(P1 +7\"2(P2

a2, A, dLagrangeIEEl. XWoK(RSE:
D _ 228‘ +A,cosa + A, sina, =0 (i=0,1,---,
ZS T S

> [(1-t)L, +tL, +S,]cosa, =0
i=0

2 [(1-1) L, +iLg +S;]sina; =0
=0

53

JLagrangesed A KiE., 5

m)

Vi



FR[E)ZS Bz ER

FE—IAUKRESHAANEIE:

Ex, + FA, =U
FA,+Gh, =V

\
/

E

L%, COS° &, F = ZL sina ; cosa;,G = ZLAB sin’ o,

m
i=0

2{2[(1 t)L, +tlg ]cosai}
2{%[(1 t)L, +tlg ]Sinai}

=0

U

Vv

54



FR[E)ZS Bz ER

e WNIBREG-F2=0, M

ko
e/ e

S =—§LiB (A4, cosa, + A, sine,), (i=0,1,2,---,m)

XMeE2FESEEIRR (X, y;) HIAFR:

{xi =X _,+L_,cosa_,
Yi = Vi + Liysina,,

55



S HR{ERISRIILL

a. Withered Arm b. Normal Arm

Linear vertex paths Intrinsic blend
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DEMO

Morphing Sequences
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MR = 2Z [EASHGE.
e
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* Zhang Yuefeng. A fuzzy approach to digital image warping. IEEE
Computer Graphics and Applications, 1996, 16(6):34~41
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More 2D Shape Blending DEMO

More Examples
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More 2D Shape Blending DEMO

Morphing in After Effects
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INNNNRSES A4
DEAARAQQq (|

NI A DL L ] /” (i

Transformations of a single triangle. (a) Linear vertex
interpolation. (b-d) An affine map from the source to
the target triangle is computed and factored into
rotational and scale-shear parts. Intermediate
triangles are constructed by linearly interpolating the
angle(s) of rotation, the scaling factors, and the shear
parameter. (b) corresponds to Equation 4; (c) shows
the results of reducing the overall angle of (b) by
subtracting 2Pl from one of the angles; (d)
correspondsto Equation 5 and represents the method
of our choice. The last column in all rows shows plots
of the vertex paths.

Alexa, M., Cohen-Or, D., & Levin, D. (2000, July). As-rigid-as-possible shape interpolation. In Proceedings of the
27th annual conference on Computer graphics and interactive techniques (pp. 157-164).
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The End



