2025 4 5 AM|O]L}

Image Inpainting & Egocentric Hand Generation

Sogang University
Vision & Display Systems Lab, Dept. of Electronic Engineering

oooo
000

Presented By
MinSuh Song



Outline

 Wensong Song, Hong Jiang et al. “Insert Anything: Image Insertion via In-
Context Editing in DiT.” arxiv 2025

 Junho Park, Andrew Sangwoo Ye et al. “EgoWorld: Translating Exocentric View
to Egocentric View using Rich Exocentric Observations.” arxiv, 2025

S

SOGANG UNIVERSITY 2

-
>
o



Insert Anything: Image Insertion via In-Context Editing
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Insert Anything

e Introduction
. 7| Z Diffusion 7|8t B2 0|0]X| BME0| 2 A4 IHE 2O|X| B CEE B (k0] 2
HSEO AULt= =M™ =
- Task Specific Focus: 2H-&-/d0[ O &
- Fixed Control Mode: Mask = text = OFL}0j| CHSH A T X| &

- Inconsistent Visual-Reference Harmony: & 21 El @ 20| A|Zt& O| A feature =4 24

- = == Oref et €2 contribution= K| €
- L} kol 1npa1nt1ng taskE St5 07| ?/5l AnylnsertionO|2t= CHt &2 G| O|H{ Al L=

o
-Mask prompt 22 text prompt= guidance= Z-& 5} Diffusion Transformer (DiT)2]
multimodal attention =2

- In-context editing mechanism= = 230 inpainting L & 1 Hf & ALO[ 2 XtAA 22 =3}
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Insert Anything

* Anylnsertion Dataset
= ==l org * 35 B7t= ?Ioh &2 AMAlet HlofE A

€ &l= G0l &

o> O
=2
>

- Insert Anything®?| S}
;': Mask prompt

vInsert®t =X| 7} Z= X St= reference image2} S Z 2 M| 2| segmentation mask

voll S S M| £ inserte target O| 0| X| 2} S| & = H| 2| segmentation mask

Internet Human Video Multi-View Images
T T a——

piy 144448

Sm:ular Head Pose Different View

0

T ‘ > i
M Matching =

Same Element
reference reference
reference  jpack reference  |packc source  target text

t1

& "Add the hat"

' "Replace teddy bear
with the flower"

ﬂ "Add the person”

ydword yse

< Anylnsertion Dataset T >
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Insert Anything

* Anylnsertion Dataset
= =l g 8 ds B7HE ?loh M2 M Alet Gjo[E A
- Insert Anything2| t=0f A& k[= O|O[H
= Text prompt
vInsert®t =X| 7} Z= X St= reference image2} S Z 2 M| 2| segmentation mask

vSource image2} text prompt2| dH L2 =0Tl GT target image

Internet Human Video Multi-View Images
| — : B
M Matching & J ﬁ 4 *4 "a 4 4 g
Same Element Sm:ular Head Pose Different View
reference target reference
1eference mask reference  |packc source  target text

& "Add the hat"

«_ "Replace teddy bear
with the flower"

ﬂ "Add the person”

ydword yse

< Anylnsertion Dataset T >
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Insert Anything

* Anylnsertion Dataset
= ==l org * 35 B7t= ?Ioh &2 AMAlet HlofE A

=

€ &l= G0l &

o> O
=2
>~

- Insert Anything®?| S}
;= Text prompt
vReference image = 5 E Segment Anything & 2!

=
vTarget image= 5 E{ DesignEdit £ 22 22510 52 =M E 4 XS] A source image

AH )k'l

225104 segmentation mask T=

vText prompt= “Replace/Add [source] with [reference]” 2f= template= M A] O &

reference
reference Ak source target text

"Add the hat"

._]
)
LY
g - _‘.i‘j "Replace teddy bear
P DA with the flower"
.gl- ’5\-\_“ ‘:‘-‘ 5 ‘ll--‘i d
Aol
L J "Add the person”
e he

< Text prompt tuple T+ >
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Insert Anything

* Insert Anything Flow

- Image2f mask R text prompt= O|25}0{ DiT2| multimodal attention =3

- Insert Anything2 & 371 2| key input=0| 228t

- Insert = M| 7t =X St= reference image

:E

' Background contextE | S5t= =8| 7F &f ® & source image

' Control prompt (mask or text)

[
‘l(lgii' d -
Mask-Prompt % Image Encoder
Polyptych -
Reference
— Polyptych +(O*» VAE Encoder - E
Text-Prompt b"::t g'r'fp‘lrych
Pol: h ut {replace cup
olyptye with the toy}" Text Encoder
Text - 8
: Mask-Prompt : Text-Prompt (© : Concatenate in Channel Dimension
< Insert Anything & & 7+ X & >
R 47 T 8D
SOGANG UNIVERSITY 8

g
g 2
2 X 4
o g Mask-Prozlpt Result
& = —+  VAE Decoder
- B
@ ¢
®@: 2
gn o -
I ‘ s
— 124 e%
2 > »

Text-Prompt Result
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Insert Anything

* Insert Anything Flow

- Image2l mask X! text promptE 0] &5t DiT2| multimodal attention =2

- In-context editing

s+ =5 H =XM|E inpainting St= 13 0f| A{, reference image2| object2} target image2|

background”} contextual relationship= FX|ot= YO 2 st&

:': HX] reference imageOf| Al background removal 21 & I > S X2 H &
v'Grounding-DINO, Segment Anything
;= O| = mask-prompt diptych2} text-prompt triptych = L&l

o | -
H:_ Image Encoder g =z
Mask-Prompt ) / i X
Polyptych 4 7507 N o — Mask-Prom;
" - pt Result
ﬁ Reference £ g 4
Masked Sour) ' @ &
(Reference — Polyptych +(O*» VAE Encoder —» E g § —  VAE Decoder
=
@ :
Text-Prompt - "A triptych ... . Z o)
Polyptych itelc but {replace cup : B 2
- o, Targe!) with the toy}” Text Encoder o | .
CEs @ .
(Reference o Text 3 - >

Text-Prompt Result
: Mask-Prompt : Text-Prompt o : Concatenate in Channel Dimension - :Frozen (‘1 : Learnable

< Insert Anything & & 7+ X & >
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Insert Anything

* Insert Anything Flow

- Image2f mask R text prompt= O|25}0{ DiT2| multimodal attention =3

:E

- Mask-prompt diptych

'« Diptych: segment=! reference image®2} = maskingEl source image”’| concatenate=l two

panel structure

“::“Idiptych - [Rseg (Iref); Imaskedsrc]

HHO AFOI K]

- Reference image2| 2 M| £ &= 02 2, masked source imagel| & U= E 22 12 X

'« 71 A1} target regionO| inpainting & [f spatial guidanceE ZH-&

& -
Mask-Prompt W Image Encoder c i
Polyptych - o = Mask-Prompt Result
Reference & g 4
— Polyptych +(O*» VAE Encoder —» E e g —  VAE Decoder
=
oy @
®- =
Text-Prompt “A triptych ... = @
Polyptyclf but {replace cup : @ g e
with the toy}” Text Encoder o &
Text s = &
Text-Prompt Result
: Mask-Prompt : Text-Prompt o : Concatenate in Channel Dimension - :Frozen (‘1 : Learnable
< Insert Anything & & 7+ X & >
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Insert Anything

* Insert Anything Flow

:E

- Image2f mask R text prompt= O|25}0{ DiT2| multimodal attention =3
- Text-prompt triptych
-+ Triptych: segment & reference image2} source image®} fully-masked =l three panel structure

Heriptyen = [Rseg (Iref); [src; D]

“j}Reference imagel| =X £ 2= 02 £, source image =2 0, generate=| OF St= masked

region= 1= X2

vgis g
Mask-Prompt i’% LTEpIERsT i g i -
Polyptych - g — Mask-Prompt Result
g ) Reference s B 4
o, Masked S0ure : = @ &
(Reference — Polyptych +(O*» VAE Encoder —> = = § —  VAE Decoder
=
® :
Text-Prompt | "A triptych ... - =W
Polyptyclf ‘ but {replace cup . % 2
_ e Targel) with the toy}” Text Encoder - o
(References Soure Text s - ot

Text-Prompt Result
: Mask-Prompt : Text-Prompt o : Concatenate in Channel Dimension : Frozen (\, : Learnable

< Insert Anything & & 7+ X & >
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Insert Anything

* Insert Anything Flow

:E

- Image2f mask R text prompt= O|25}0{ DiT2| multimodal attention =3
- Zt encoderg &of DIT2| input2 £ &
- Mask-Prompt
' Mask-prompt diptych= VAE encoders & 9l DiT model2| image branch= &
' Reference image= CLIP image encoderS & Ol DiT model2| text branchZ2 &

vInpainting 2173 0| A| contextual guidance £ %f-&

4 : g &
\'.\l(g'h E- oy
Mask-Prompt % Image Encoder Z § "% |
Polyptych : o = Mask-Prompt Result
Reference & g 4
; ks 7]
— Polyptych +O% VAEEncoder — = e g —  VAE Decoder
=
® ¢
Text-Prompt "A triptych ... . Z jor)
Polyptych but {replace cup Z 2
with the toy}” Text Encoder o &
Text s = >

Text-Prompt Result
: Mask-Prompt : Text-Prompt o : Concatenate in Channel Dimension : Frozen (‘] : Learnable

< Insert Anything & & 7+ X & >
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Insert Anything

* Insert Anything Flow

- Image2f mask R text prompt= O|25}0{ DiT2| multimodal attention =3
- Text-Prompt
- Mask-prompt triptych= VAE encoderS & oll DiT model2| image branch= &
: Text prompt= CLIP text encoderS & ofl DiT model2| text branchZ2 T &
' Text prompt template

v“A triptych with three side-by-side images. On the left, 1s a photo of [label]; on the right,
the scene 1s exactly the same as in the middle but [instruction] on the left.”

6 r g
() T
Mask_Prompt lg ’ % Illlage Encoder g: i %
Polyptych i‘% — i ' g Mask-Pr0r+npt Result
- ererence =
o, Masked S0Ur°®) L @ 2
(Reference — Polyptych +(O*» VAE Encoder —» = g § —  VAE Decoder
=
@ °
Text-Prompt : "A triptych ... . Z o)
Polyptych L but {replace cup ' Z =
' ce, Targe!) with the toy}’ Text Encoder o7
(Reference: Sourc Text g g -

Text-Prompt Result
: Mask-Prompt : Text-Prompt o : Concatenate in Channel Dimension : Frozen (\, : Learnable

< Insert Anything & & 7+ X & >
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Insert Anything

* Experiments and Results

- Implementation details
-DiT model: FLUX.1 Fill
-LoRA rank: 256
- Batch size: 8
- Output image resolution: 768*768 pixels
- Prodigy optimizer

-4 NVIDIA A800 GPU (80GB)

- Evaluation metrics
- Peak Signal-to-Noise Ratio (PSNR)
- Structural Similarity Index (SSIM)
- Learned Perceptual Image Path Similarity (LPIPS)
- Frechet Inception Distance (FID)
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Insert Anything

» Experiments and Results

A

- Quantitative comparison on object insertion

- Datasets

:': Anylnsertion, DreamBooth, VTON-HD

Methods AnylInsertion (Object) DreamBooth
PSNR T SSIM T LPIPS | FID | PSNR 1 SSIM 1 LPIPS | FID |
AnyDoor [3] 21.39 0.7648 0.1831 67.99 16.68 0.5898 0.3029 95.14
MimicBrush [2] 20.80 0.7371 0.2178 67.19 18.20 0.6039 0.2849 88.59
ACE++ [25] 18.96 0.6922 0.1485 40.11 18.06 0.5695 0.1823 64.39
Ours 26.40 0.8791 0.0820 28.31 21.95 0.7820 0.1350 47.09
Methods AnylInsertion (Garment) VTON-HD
PSNR 1 SSIM T LPIPS | FID | PSNR 1 SSIM 1 LPIPS | FID |
ACE++ [25] 18.11 0.7507 0.1086 35.62 17.48 0.7634 0.1107 28.96
Ootdiffusion [45] 18.07 0.8151 0.0970 87.38 21.63 0.8643 0.0605 28.36
CatVTON [6] 23.50 0.8477 0.0607 36.62 25.64 0.8903 0.0513 24.80
QOurs 23.78 0.8665 0.0522 28.54 26.10 0.9161 0.0484 19.51
Anylnsertion (Person
Pl PSNR T s};.IM T L{PIPS L) FID |
AnyDoor [3] 14.71 0.6807 0.3613 217.17
MimicBrush [2] 20.58 0.7654 0.2125 108.26
ACE++ [25] 1921 07513  0.1529  66.84
Ours 23.85 0.8457  0.1269 52.77
< Insert Anything Z &8 H7FH|
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Insert Anything

» Experiments and Results

Reference

- Qualitative comparison on object insertion ] ‘
- Datasets P m
2

"=

;' Anylnsertion, DreamBooth, VTON-HD ;e

Insertion 1 E"
R

Reference Source AnyDoor MimicBrush Ace++ Ours ) a
55 /
4 ]

Reference Source

Ours
Add the toy

I r(‘i.i I

Add the necklace

Replace skirt with the skirt

| B4

Replace dress with the dress

< Insert Anything 3-d%& 7} H| 1 >
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EgoWorld: Translating Exocentric View to Egocentric
View using Rich Exocentric Observations
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EgoWorld

» Egocentric Frame Generation

- 1218 Al 2| hand-object interaction image= 23X 39178 A2l O|O[X[0f R,
ol =80l 24=0] /s

« 7| E exo-to-ego =ma= AN AFE0| OEL, el 5 RE

- 29| occlusion=S M 2| E7¢
-oF MO CHsl o2 A|E2| O|OX| HR
*

Exocentric View ws Observations 7 Egocentric View **
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EgoWorld

» Egocentric Frame Generation

- First stage
-301& A[EQ| O|O] X| (I,,,)E exocentric view observation (¢ey,)= & OH s
map (S40), 3D egocentric hand pose (P, ), textual description (Toro) & T

parse egocentric RGB
%
_SegO:PegO: exo ¢exo (Iexo)

- Second stage
-T 0T HE S BIE 2 2 egocentric view reconstruction (¢4,)5 &0l egocentric image

=
( ego) AH A‘I

B Iego = ¢ego (Sego: Pego: Texo)

§3.2, Exocentric View Observation @,,,

Depth ‘ ; I VAE ’
M Estimator = 2 m =" Encoder %
— — e
arse Map S50 Sparse Embedding s,,,
SRf
3D Hand Pose i NN Latent Diffusion - VaE
Estimator i 1 Model Decoder
i Zp~N(0,1) Iﬁ

Exocentric Egocentric

& Trainable

§3.3. Egocentric View Reconstruction @,
Frozen

Hand Pose F.,, Hand Pose P.,,
— or
"J’Mpmmnnmumag is sitting at a whits table with various ik i l . c =
Exocentric Image I Vision-Language vl them Thg porson s tracting wih an o 'ose Embedding  Text Embedding Egocentric |mage I
exo L. e | ESeed ot o of Aot e e lace el o i Eatl, ega
Model parson is ihe P Ca
LT -

Textual Description T,

< EgoWorld2| pipeline >
| VDS \
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EgoWorld

» Exocentric View Observation
= 225} exocentric depth map (Dyyp) & T=

7| =2 depth estimator (Vggt) & =&

-OtX| B D, o= S CHA H2[ Tt LIEFEH © 2 M scale HE 7 &)

7| £2| hand pose estimatorE 225} 0 exocentric hand pose (Poyp )= T =
~-MANO mesh 7|8t2| p, . & & &5l hand depth map (Dpgng) S T=
- O|Mf =22t hand region2 Qpgne = "3 2
- Scale H & A== o ALt
-5" = median gy yyeqp, g Di::?is;f;,
& Tranatle

§3.3. Egocentric View Reconstruction @,

§3.2. Exocentric View Observation @,
Frozen

cE =l
Depth O VAE .
M Estimator == 2 ? " Encoder
— - -
ap Dexy arse Map S, go Sparse Embedding sz,
( T Lt
| i SR (4]
3D Hand Pose i i AN Latant Dﬂusmn VAE
T  Estmatr T} T WHJ 2 " Decoder
! i
| centric ntric
an: Sy and Pose P.g, E

e

i isi
Exocentric Image .., LS :

Textual Description T,

< EgoWorld2| pipeline >
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EgoWorld

* Exocentric View Observation
- Scale 27 A= s* A4t

Dpand(u,v)
Dexo(u,v)+67

. .
-sF = medlan(u,v)E-Qhand

XE EME depth map (D ,exo)
_D’exo = S*Dexo

* D' o300 Loxo, intrinsic parameter (K,,,) S &30 point cloud (Cpyp) 7S

=
« O| 2 P00 2F Py 2l TS ALO| 2] 2HA| & IHQf5H exo-to-ego transformation matrix &
x
T O

§3.2. Exocentric View Observation ®,,, §3.3. Egocentric View Reconstruction @, & Trainable
Frozen

Depth
W Estimat
|, 3oHandPose
Estimator
o - E z «fuluiotid
sifting af various N - z =
Exocentric Image I.., L, | Vol amuagn | _, m&a%mﬁ"ﬁ“mﬁ'ﬁ;“ﬁ%m . ol mosdd ~| Egocentric Image .4,
opening it or @) W tonts.” ' =i

Textual Description T,

< EgoWorld2| pipeline >
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EgoWorld

» Exocentric View Observation

Y E HSAE S SHAM Copo & point cloud (Cogp) 2 HEE
=
=

- 0| 2 intrinsic parameter (K, 4,)5 &l egocentric A| T 0| A & F Tt sparse egocentric RGB map

(Sego)% AI—%

" TeXt AE-I %:I _jlig (Texo)
-VIM 22 AR 1, 2F B & template= ARSI =&

;' “Describe in detail about the scene and the object that the person is interacting with using their
hands.”

§3.2. Exocentric View Observation @,,,, §3.3. Egocentric View Reconstruction @, & Trainable
Frozen

" =1
Depth i ;I VAE .
[ Estimator = 3= m T oo
— -
ap Dexy arse Map S.g, Sparse Embedding sz,
) ! y
3D Hand Pose | i CNRNN] Latent Diffusion e
T Estimator { T HH Model ™ Decoder —+
i —
| i 2 ~N(0.1) Iﬁ U_LrLU
' Hand Pose P.,, Hand Pose P.,, i VAE
o 0 — or % A
i Wm Mﬂhm'ﬂ‘fmﬁm!! acing it an v Pose Embedding  Text Embedding E t | f
Exocentric Image |, Vision-Language acad o iop of 8 be i whie paca i o ihe atke. The. oy ! ocentric Image
98 lexo g =il L L L e g 96 fego
opening it or explaring its contents.”
Textual D ption T,

< EgoWorld2| pipeline >
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EgoWorld

» Egocentric View Reconstruction

. -6|-_:IXH 2|SO-IX|_| QE Sego)PegO) Texo

+ Sego= VAE encoders AFE5t0] latent embedding (4 channel)

+ P, 4o intrinsic parameter 2 2D projectdt 3 2D egocentric hand pose map (PZ) &

MM
o
-P2B & VAE encoderS S8l 4 channelOf| A 1 channel 2 254
. o}

A0 Sf
==

. ADPE o

[ = GT egocentric image EE 9 20| latent (z,)0ll &017t11, noise”} =7t&

Z LDMO|| ¥ H k| = Z|F latent embedding z, = 9 channel
_Sego(4) + Pego(l) + ZO(4)

§3.2, Exocentric View Observation @,,,

§3.3. Egocentric View Reconstruction @,

& Trainable
Frozen
— Depth VAE
Estimator Encoder
5§54 F 3
— S
,,,,,, arse Map S, go Sparse Embedding sz,
& 1 . B
3D Hand Pose j wF}_. Latent Diffusion v ___
T Estimator T l i Model Decoser
. i 2 ~N(0,1) Iﬁ ‘ U_LrLU
: m e -0
Exocentric Image I, ‘"“Mza?“* — | TReedon g wrmmmmmﬁﬁ'ﬁgﬂ Puselfjv:gedding TextE(rr:'adding ~| Egocentric Image g,
opening it or explaring its contents.”
Textual Description T,
< EgoWorld2| pipeline >
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EgoWorld

* Experiments and Results

- Datasets
-H20 datasets
- TACO datasets
- B E dataset= 4 7t X[ 2 Ltz
-Unseen objects
;6 ST 2| objectE train, A 22 2 SF2| objectZ test
-Unseen actions
s A0l X F 80% frame= = train, OFX| 2 20% frame 2 = test
- Unseen scenes
S E 9| scenesE train, M 22 2 SF 9| scenesE test

- Unseen subjects
3t AL2E2] O|O| K| S £ train, CFH2 AFRYO] O|0|X| S 2 test
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EgoWorld

* Experiments and Results

A

- Evaluation metrics
- Peak Signal-to-Noise Ratio (PSNR)
- Structural Similarity Index (SSIM)
- Learned Perceptual Image Path Similarity (LPIPS)
- Frechet Inception Distance (FID)

Scenarios Unseen Objects Unseen Actions
Methods FID| PSNRfT SSIMt LPIPS| | FID| PSNRt SSIM{ LPIPS|
pix2pixHD [44] 436.25 25.012 0.2993 0.6057 | 211.10 24.420 0.2854 0.6127
pixelNeRF [45] 498.23  26.557 0.3887 0.5372 | 251.76  27.061 0.3950 0.8159
CFLD [46] 59.615 25922 04307 0.4539 | 50953 28.529 04324 0.4593
EgoWorld (Ours) 41.334 31.171 0.4814 0.3476 33.284 31.620 0.4566 0.3780
Scenarios Unseen Scenes Unseen Subjects
Methods FID| PSNRt SSIMt LPIPS| | FID| PSNRfT SSIMt LPIPS)|
pix2pixHD [44] 490.32  18.567 0.2425 0.7290 | 452.13 18.172  0.3310 0.7234
pixelNeRF [45] 489.13  26.537 0.2574  0.7143 | 493.13 22.636 04135 0.6838
CFLD [46] 118.10 29.030 0.3696 0.6841 | 12930 21.050 0.4001 0.6269
EgoWorld (Ours) 90.893 31.004 0.4096 0.6519 96.429 24.851 0.4605 0.6188
<EgoWorld2t CHE 2 RAO| S Y&A E7t H| W >
LA d L-L
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EgoWorld

* Experiments and Results
- Qualitative comparison (%]: H20, Of2l: TACO)

Input Ground-truth
(Exocentric) (Egocentric)
e T S

pix2pixHD pixelNeRF CFLD Ours

Unseen Unseen Unseen
Scenes Actions Objects

Unseen
Subjects

Input Ground-truth
(Exocentric) (Egocentric)

Input Ground-truth
(Exocentric) (Egocentric)

CFLD Ours

SOGANG UNIVERSITY 26
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EgoWorld

* Experiments and Results

- Qualitative comparison

-Real worldOf| A 7| & 2 & (CFLD)Xf H| !

Input Sparse Map Pose Map CFLD Ours

“A person is sitting at a dining table with a box on the table in front of them. The person is using both their hands to interact with the box. The
person's left hand is slightly raised, and their right hand is placed slightly lower on the box. This positioning of the hands gives a sense of
emphasis or emphasis on the box. The person is looking directly at the box as well, which further emphasizes their interaction with it.”

“A young man is sitting at a dining table with a laptop on it. He is interacting with a tall, clear bottle of lotion by placing his hands on the table
either side of the bottle. The bottle is in the center of the table and is almost entirely empty, with only a small amount of lotion remaining at
the bottom. The man appears to be either using the lotion or maybe just placing his hands near it for some reason.”

“A person is sitting at a table with a book in front of them. The person is using both of their hands to interact with rhe book. The person's left
hand is positioned on top of the book, while the right hand is pointing towards the book. The person's left hand is also making a gesture by
pressing down on the top of the book. This interaction suggests that the person is either engaging with the content of the book or
demonstrating something related to the book.”

R PR -
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