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Summary

Our goals

* Text-guided 3D-aware editing from a single image
Multiple natural language instructions
e 3D Consistency in identity & attributes
Editing interactively in several seconds
Our pipeline
NeRF-based GAN Inversion + Contidional Latent 3D Diffusion Model

==== Input:
Illl > Add noise ’ Wet(51274%4) Have it be a painting by Edward Hopper

W, (512*4*4 l
Input: 2D edited face e ( ) . -
Add noise —+» — Ig{e.,gg ce | training
Cross-attention
Wot (512%4%4) v I
- - Concatenate 9 |
EEEE ¥ i L.
| T = diff
[ [ [ []
| .. \ 4 T
Input: original face Wo (51274%4) ’\‘ adal N [ [
: T; > Diffusion Transformer ——>EEa5
[ | |

W (512*%4*4) Output: 3D edited face
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ummary

Results

Remove the beard Turn the hair color to red

Make her look like a cartoon Put eyeglasses on her and turn the portrait into a bronze statue

2024/4/19 3/16



3D GAN Inversion

W (14*512)
* PREIM3D .
mapping the face to W™ Latent Space j e ||| > Generator
Input arbitrary €
DifoSion MOdEl Add gaussian noise

* Adding Noise + denoising

—
()— » —be) o, ()— - — ()
* Conditional Diffusion :

po (xe—11xt)
. — « .

Learn to denoise

2024/4/19 [Jianhui Li, PREIM3D, 2023] 4/16
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InstructPix2NeRF

Instruction-following Triplet Data Generation

Paired images generation

Instruction generation

Keyword: eyeglasses

, ) Instruction: Turn the portrait into a bronze statue.
Instruction: Add eyeglasses to his face.

I [
ChatGPT ChatGPT
| |
Instruction: Give him a pair of glasses. Instruction: Transform the painting into a bronze statue.
Make him wear glasses. Sculpt the painting in bronze.

Triplet data examples

>
Add bangs to her Make him wear glasses. Have it be a painting by Transform the painting
hairstyle. Edward Hopper. into a bronze statue.

2024/4/19 5/16



_ AT, v
InstructPix2NeRF \ ﬁg}‘fy

S

Pipeline
w= FE(X),
Generator: X = G(w,c) Encoder:
X = G(E(X),¢).
Conditional Diffusion: L=E\, w.cre-N01).tlll€ = €g(Wer, t, wo, cT)||§]

| ==== ] Input:
==ll > Add noise ’ Wet(512744) Have it be a painting by Edward Hopper

. W, (512*4*4
Input: 2D edited face el ) . . -
Add noise —» —»0!1feren,,, | training

-
S

Cross-attention
Wot (512*4%4) v |

Concatenate 69 | ¢

> EEEE y Y
T L_l Laify
T
1] \ T

<

Input: original face Wo G124 m adaLN -
: » F » Diffusion Transformer —’====
u [ | |
W (512*4*4) Output: 3D edited face
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Token Position Randomization

turn him to a cartoon character’
tokenization to 77 tokens: 4534 3245 456/ 3123 12340000000 -
position randomization: 0 0 0 0 0 4534 3245 4567 3123 1234 0000000 -

Identity Consistency Module
* |dentity compensation module

A two-layer MLP network.

C = tembedding T IDembedding
* |dentity regularization loss

Lip=1- <F(Xe)7F(G(U~J€07€0))>

2024/4/19 7/16



Image and Text Conditioning Sampling

* Training three models

unconditional model: ¢; = @, ct = @ with probability p; = 0.05
image-conditional model: cr = @ with probability p, = 0.05
Text-image-conditional model: p3 = 0.9

* Predicts three score estimates

image-text conditioning: €g(Wy¢, €1, C1)

image conditioning: €g(Wy¢, ¢1, D)

Unconditioning: €g(Wy;, @, @)

co(wor, cr,er) =eg(wee, 0, D)
+‘31(69(1U0t:cf:®)'_'Eﬂ(tUotzmeg))
+ s7(€eg(wor, 1, cr) — €g(wor, cr, 1))
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Qu a ntlt ative Com p a rison Attribute Instruction example Method IDt CLIPT AAT AD|
Talk-To-Edit* 041  0.07 097  0.56
* |D: Identity consistency : | InstructPix2Pix 040  0.07  0.80 0.64
| Bangs — Letsaddsomebangs ) oine 040 0.0 099 061
s it the same person? Ours 0.56 0.13 1.05 0.53
: - TR Talk-To-Edit*  0.46  0.04 069 0.67

. .
CLIP: directional CLIP similarity Eyealasses  Maketheperson  InstructPix2Pix 051 0.17 327 065
L e wearing glasses img2img 042 017 333 079
How well the editing result matches Ours 050 020 337 0.64
the editing instructions? Talk-To-Edit* 043  0.10 054  0.62
_ _ Smil The person should InstructPix2Pix 048  0.16 1.46  0.66
* AA: Attribute altering e smile more happily img2img 046 0.15 147 0.76
Ours 0.60 0.18 150 0.61

the change of the desired attribute.
* AD: Attribute Dependency

Method IDT CLIPT AA(L-’UQ T ADuvg l/ AA'mén T Md \L Sd lr

the change in other attributes when  Talk-To-Edit*  0.44  0.05 0.24 0.58 0.12 0125 0.042
» . . InstructPix2Pix 046  0.19 1.48 0.71 031  0.109 0.039
editing certain attributes img2img 037 0.17 1.39 0.88 0.12  0.119 0.039
Ours(w/o TPR)  0.50  0.18 1.50 0.73 0.08  0.114 0.038

Ours 0.55  0.20 1.53 0.69 0.52  0.105 0.038

2024/4/19 9/16
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Qualitative comparison

Have her be smiling, R

Add bangs to the smiling mouth, put
Input : make the person
hairstyle wearing eyeglasses eyeglasses on her
face, add some bangs.
Talk-To-Edit

InstructPixel2Pixel

img2img

2024/4/19 10/16
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Ablation study (TPR)

—+— [CLIP of ours)/[CLIP of ours(w/o TPR)]

Style her hair with a pink —+— [AA of ours]/[AA of ours(w/o TPR)]

wig, put eyeglasses on her. 2.2

2.0
Make her happy instead,

put eyeglasses on her, turn

the hair color to blue. 1.8

Put eyeglasses on her,
create a smiling expression,
and turn the painting into a

bronze statue.

1.6

Ratio of AA/CLIP

1.4 A

Add some bangs, make her
wear glasses, alter her
expression to appear
cheerful and merry, give her
a youthful appearance.

1.2 4

1 2 3 4
The count of instructions

mstruction

2024/4/19 11/16
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Ablation study (ID module)

Config IDpang  IDeyegiasses  1Dsmite  IDmuiti
w/o Lip 0.47 0.52 0.55 0.44
w/o ID cond 0.54 0.55 0.57 0.50
Ours 0.56 0.59 0.60 0.55

Put eyeglasses on him

Turn her into a Pixar char-
acter,put eyeglasses on her §

instruction

User study

Method bang eyeglasses smile multiple instructions
Talk-to-Edit 0.742 0.958 0.817 0.875
InstructPix2Pix  0.833 0.667 0.725 0.683
img2img 0.733 0.758 0.750 0.783

2024/4/19
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Experiments

Results

Turn her into a vampire Turn her into a vampire

Give it a zombie makeover Turn the hair color to pink, put cyeglasses Tum the hair color to pink, put eyeglasses
on her on her

Make it look like a sketch by Edward Make it look like a sketch by Edward
Hopper Hopper

Make him a cartoon character Make her a cartoon character Put eyeglasses on his face, give hima Put eyeglasses on his face, give him a

goatee goatee

a8 QRN

Turn the painting into a bronze statue Tumn the painting into a bronze statue Remove the beard Remove the beard

2024/4/19 13/16
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Results

2024/4/19

Make her eyes appear narrower

Shave the beard off Shave the beard off

e

Have his wear a smile Add a smile to her face

Turn him into a vampire Give it a zombie makeover

Put eyeglasses on her

Give her thicker, bushier eycbrows

Make her look like a cartoon

Put eyeglasses on her

Add some beard

Add bangs to the hairstyle

Give the portrait a comic book look

14/16
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Text-guided Interactive Editing

Enter text and press enter, of upload an image n

2024/4/19 15/16
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Thank you
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