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= FEXFER : Text-to-image model
f : Stable Diffusion, DALL-E 3, Midjourney
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= Text-to-image model D4R TEKT 34

A yellow car A bird A green balloon A boy
and and and grasping

a blue bird a cat a purple clock a soccerball

i
g,

Stable
Diffusion

YR D H K fF%MSG)/rb.:. BEDRN  FrEDKE
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= U-NetRdAttention/E T#& b 1L % Attention map
Attention mapDREAE L\ E 2 1 LIS T 2 MEEDIEES % Tk

TEFRX K

A furry bear :
watching a bird

A furry L bear a bird
Attention mapABYIICRIGT B & 5 12, BERZFHIET NI,
FNTHFIAMIEBELGERDTZ S0]6eEH Y
EHABRBEBHLZAELTCEFREICES (HA4 X X)

1 1-
Xt_1 = NeT <xt — \/%69 (x¢, t)) +o0,z—=nVL




BEMFZZQD : Attend and Excite

YRS L YEH
SRS/ BB L TWL B ERTlEAttentionH o L TH L
MIED AttentionZ2 5L S5 L 5 RIBLREEA

Ll = 1 — max Al Cross Attention reshape
i (timestep t) in | fion with 4 |
C N >
l P2 P2
L = maX(Ll, Lz) .
A (WP)
Q K =QxK
Loss Compm'ahon »
(tokews “lion” ,“erowm”) L,=1 - max a(Az)

Lg=1 - max G(AY)

Gaunssian ) )

Smeothing T G(A2) GA) Update: 2,=Z,-aV, L -

Final Cross- liov  with a crown

Attention Maps

Affcnd and Excite

Attend-and-Excite: Attention-Based Semantic Guidance for
Text-to-Image Diffusion Models (SIGGRAPH 2023)
https://arxiv.org/abs/2301.13826
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FELEMFED : SynGen

* BEDRN
R L ZFADTISZBET AL DICIEEXZTER
FoREE & ZE D AttentionD D fFE %2 —HIH 5

. . 1
,%m=zgg%m%mﬂmgmwA@Mmq¢A)=—QQMMA)+4&A¢WM

Lneg = l 1 U(S ) Z(mn)EP(Sl) ZuEU(S) (dlSt(Amf Au) + dlSt(Aw An))
L= Lyos + Lieg
SynGen Step Extract cross attention maps
U-Net --- ' (;I;(;WH
red
a
Positive Langl;age driven cross attention losses

Loss
Illil III!II

red crown and a  golden strawberry
Negative
Loss

Linguistic Binding in Diffusion Models: Enhancing Attribute
Correspondence through Attention Map Alignment (NeurlPS2023)
https://arxiv.org/abs/2306.08877
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2 =:Attention guidance
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Attend-and-Excite [chefer+, SIGGRAPH2023]
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SynGen [Rassin+, NeurlPS2023]
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2% F;EPredicated Diffusion

= Attention map% &
HEPIIXWLIxIEPTHBEWVWH 7

iy R, AN

HEEP(ZYF/59 5 Attention mapd
iTHE T LILDEE Ap[i|ISFISfTIT 5
7 vILOBE ILEFELRDTT 72 1 imE(product fuzzy) #FHUWLN 3
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fnREP (x) %

P RE Attention Map

true 1

false 0

P(z) Ap ]

—lP(.ﬁU) 1 — Ap [Z]

P(z) A Q(z) Apli] x Agli]

Pr) > Q)  1— Apli] x (1— Agli)
Vx. P(x) [1, Ar[i]

Jz. P(x) 1-J[.(1 = Apld])
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2% F;EPredicated Diffusion

Prompt: There is a dog

7 A> 7 b%3x.Dog(x) = =(Vx. =Dog(x)) & fE AR
774 mEBTRT EL-1(1 - Apoylil)
BoXHEEY, BRET S

L[3x. Dog(x)] = —log(1 — [1;(1 — Apoylil))
RIVX—ARKEIL PO —EBEDA X -
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2% F;EPredicated Diffusion

Prompt: a dog and a cat

MADOYEIFET 5T & 2ERICLIZW

L[(Elx. Dog(x))/\(Elx. Cat(x))]
= L[Ax.Dog(x)] + L[3x. Cat(x)]

= —log(1 — [T;(1 — Apoglil)) — log(1 — IT;(1 — Acac[iD)
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2% F;EPredicated Diffusion

- v ]
Prompt: a black dog

[EVWKR] 7 [REGIFEV] LHER
Dog(x) — Black(x) = —|(Dog(x) A —|Black(x))

77 VAW TIEL = Apglil X (1~ Apiaceli)

L[Dog(x) — BlaCk(x)] - = log(l o ADog [l] X (1 - ABlack [l]))
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2% F;EPredicated Diffusion

Prompt: a black dcl)g and a white CTt
1 A
%

%
BLER &R AOX IR EHEREIC L 7oL

[ REGIFRW] 7Z0Tth, [BELboldXR] [RiEELARN]
Lone—to—one
= L|Vx.Dog(x) < Black(x)] + L[Vx.Cat(x) <= White(x)]
+aLl[Vx.Dog(x) — ~White(x)]
+aLl[Vx.Cat(x) — —Black(x)]
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2% F;EPredicated Diffusion

v |
Pig=1::i5 Y Prompt: a man holding a bag

[ ANy TZfF->TWB] = [Ny THRANDO—EZ KT ]
L[Vx.Bag(x) — Man(x)]

= — %;10g (1 = Aggglil X (1 = Ayanli]))
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A yellow car A bird A green balloon A boy
and and and grasping
a blue bird a cat a purple clock a soccerball

Stable
Diffusion

Predicated
Diffusion

MEOKE MEORS REORN FEORK
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= BEDETM
CLIPIE®DIAAIC X B ER-TF X FEDcosFELIE
BLIPIZEAF v 7> avéTF X FEDcosIBLUE
CLIP-IQA (ERKERABAL E S D)

x5 7!‘5( 51 7f5£ 5( 7l

(i) a [Object A] and a [Object B]

N o o a [Adjective A] [Object A]
(i) = —xIT 400 10k and a [Adjective B] [Object B]
(iii) A& BIfR 200 10k a [Subject Al is [Verb Cl-ing a [Object B]
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ERER (VH£F

 PMERS - HRAG EOFENREFEINTWVS

a2 —4 —E¥ | B i
Models MEDBEEPRE ¥ BEE4 CLIP/BLIPSELIE 4  ER2E4
Stable Diffusion 66.0 11.0 0.326/0.767 0.761
Composable Diffusion 82.3 25 0.317/0.739 0.764
Structure Diffusion 64.5 12.0 0.325/70.763 0.763
Attend-and-Excite 36.3 29.5 0.342/0.814 0.766
Proposed 28.5 30.3 0.348 / 0.825 0.775
a crown and a rabbit a bird and a cat

=
[+ ]
—
w

o
8
3
=
A

tend-and-
Excite

Proposed At
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a crown and a rabbit= a bird and:ascat

Models

Stable Diffus

Composable

Structure Dif

Sta bl@i and-E

Proposed
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32—+ —Z14ff =} il
MED BHED
Models BRE CLIP/BLIP 5Ll E BiRmE
5&9&&5&%* Bh \ t t w54
Stable Diffusion 73.5 88.5 6.0 0.345/0.744 0.756
Composable Diffusion 83.5 88.5 3.8 0.348/0.729 0.757
Structure Diffusion 69.5 86.5 5.8 0.346/0.741 0.760
Attend-and-Excite 35.8 64.5 19.3 0.367/0.792 0.761
SynGen 29.3 40.3 36.8 0.367 / 0.801 0.750
Proposed 16.5 33.0 44.8 0.379/0.811 0.769

a green balloon and a purple ClOCk a blue turtle and a white bear

Stable

Proposed SynGen Diffusion
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a green balloon a blue turtle
and and
a purple clock a white bear
Stable
Diffusion
Proposed
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" T EEROBELIHESNTLD

12—+ — 5 B EhE¥(
Models MEDBERERAEY FEOXRKY BRE4S CLIP/BLIPELES ERRZEAS
Stable Diffusion 36.0 52.5 33.5 0.320/0.811 0.762
Attend-and-Excite 17.0 51.5 275 0.334 /0.843 0.760
Proposed 7.0 29.5 52.0 0.345/0.855 0.765

a bear having an apple ‘a frog wearing a hat a man holding a rabbit

Stable

Proposed SynGen Diffusion
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a bear having an apple

Stable
Diffusion Stable DiffusionTlZ
DAY AZTZHF > TLAERL
(FrE D 5 87)
‘EFETIE, VAZE
FORRAERINTWS
Proposed
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I5EUEDHA XY RAEEBAL THETE L TEARERK AL

Woman wearing a black coat A green and grey bird in tree A purple bowl and a blue car
holding up a red cellphone with white leaves and a 1 green sofa
. F y " <3 & v YO B e e ¥

Structure Stable
Diffusion

Diffusion

SynGen

Predicated
Diffusion

OR% AJ8E: x. Bird(x) — (Green(x) V Grey(x))
HEHAIEESSAY, negative promptT+45
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= BT (scientific machine learning:; SciML)
RIERANTETE X #mEE
T—EHh L HNFEZREET IV QRYIEER % [EE
STEEY I 2L —YaryoeRb /YEEIIADEE
uf/raa@ﬁ@«@m%%

true (z¢,ye) ——' (%9591)
— (Zela) —eo— (z2,y2)

AS 4N

®

grou:d truth HNN +cFINDE
T—2H L iEEA % REE
/\ | vah _/

®EFAH Y ®EFAILL
FREFNICERLGET VL
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PointFlow: 3D Point Cloud Generation With Continuous Normalizing Flows(ICCV2019), arXiv:1906.12320
ChartPointFlow for Topology-Aware 3D Point Cloud Generation (ACMMMZ2021) arXiv:2012.02346
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= NS BREEYCIUB D REBFEME KR

Input Sample ShapeGF AtlasNet AtlasNet V2 PointFlow SoftFlow ChartPointFlow
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= £RETIV(GAN) DEELEER RT3

// .
Word2veca =\ R F A & 1B T 5 i vt
%iﬁ/ d:/éla -—ﬁ“_l“_l('\_ il_ﬁ L?’? %LJFE / // ) //

EF—RFBEATVEDT, ENWICHERT EFEZICC L A5

Ry MIVIGHEEDT S
LD, R MLEEOBEXEMRL TS
JERETH B, DFYz+a+b#z+b+a.

. Vif@) V£*(z)
Z— €T z+€g

Unsupervised Discovery of Interpretable Directions in the GAN Latent Space (ICML 2020), arXiv:2002.03754
Finding Non-Linear RBF Paths in GAN Latent Space (ICCV 2021), arXiv:2109.13357
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« A[HAE RS LG = phiREEE R
AR MO 70 —-—%2AWTRERX T&
N7 MPIVEEOEEZRD D O IERAL

Linear arithmetic Vector fields/Local basis DeCurvEd v v’
.—).\
Global coordinate oblique (only local) curvilinear X
No retraining v v v
Nonlinear edit X v v
Commutative edit v X v/ _
v=[f(z) z'=f"()

Conceptual diagram

Deep Curvilinear Editing: Commutative and Nonlinear Image Manipulation
for Pretrained Deep Generative Model (CVPR2023), arXiv:2211.14573
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disentanglement® {21 VR TG
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v X

Ours Nonlinear

Nonlinear Linear
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AmmeFaces halr color ProgGAN, smile.
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