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| INTRODUCTION

« Recent XAl efforts on diffusion models have largely focused on text-to-image (T2l) models

via cross-attention maps between text token and generated image patch
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| INTRODUCTION

» The interpretability in image-to-image (12I) diffusion models remains underexplored

Reference image
Text f Image

Generated image
Input —  Diffusion Model ~—— Input —  Diffusion Model ——— Output

<Text-to-image> <Image-to-image>



| CHALLENGING ISSUES

« Text-to-lmage (T2I): independent separation of text (tokenization)

« Image-to-Image (121): spatial and contextual continuity of reference image

This is a sample text
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| METHOD: I2AM

* The shared image domain between reference and generated images

Uni-directional visualization: Text > Image

Bi-directional visualization: Image <> Mmage

* Bi-directional attention scores

= Reference-to-Generated attention score Mél)t ~luence of reference patch
= Generated-to-Reference attention score Mf i nluence of generated patch

Mélztn = Attn_ Score(W}g )nc W((;l)nf( )) and Mﬁlt)n = Attn_ Score(W(l) f(l) Wg)n 1),

c;: reference image embeddings
() : pre-cross-attention vectors

ng, W(l) prOJectlon matrices for queries and keys



| METHOD: I2AM

StableVITON

Generated image

 Attribution maps tailored for diffusion models

« Unified / Layer / Head / Time -level attribution maps
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| METHOD : I2PAM

 Specific-reference attribution map

Generated image & Condition Specific-Reference Attribution Map



EXPERIMENTS

 Task: inpainting and super-resolution tasks

* Model
» |npainting: Paint-by-Example [3], DCI-VTON [4], StableVITON [5]
= Super-resolution: PASD [6], SeeSR [7]

Clothing Head-Level Attribution Map ~ , Agnosticmap  Head-Level Attribution Map , Generated image SRAM
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EXPERIMENTS

« Comparison with other T2l attention-based method (DAAM [1])

Agnostic map

Input&Output

Clothing

o)
A a ;
i - - d L ‘

(a) All patch embeddings (b) Only CLS embedding




EXPERIMENTS

« Model debugging and refinement

= Utilize 1AM to analyze attention alignment in custom model

= Refine custom model for better consistency and performance

Clothing Custom model Refined Custom model

Method FID| KID| LPIPS] SSIMt

DCI-VTON Gou et al. (2023) 13.0953  0.0334 0.0824  0.8612
StableVITONKim et al. (2023a) 10.6755 0.0064 0.0817 0.8634
Custom 11.6572 0.0042 0.1020  0.8396
Refined custom 11.5420 0.0022 0.0964  0.8644

Specific-Reference Attribution Map
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