Language-Guided Trajectory Traversal in Disentangled Stable Diffusion

Latent Space for Factorized Medical Image Generation
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> X is set of all the samples x, x, is the conditionally synthesized images where attribute A is flipped.
> fis the classifier and ¥ [] is the indicator function with value 1 if the condition is true and 0 otherwise.

» Evaluating synthesized images, 2500 samples per sub-class.
» Learned Perceptual Image Patch Similarity (LPIPS) shows visual quality of these images.

. : CheXpert ISIC
Qualitative Results Bieural  Support o

Along Trajectory
Along Trajectory

[0}
&)
=
S

9

=
c

D

w
®

=
=
O3

(@]

Disease Significance

Hair Ink Ruler

% S . . . % Style— Effusion Devices Bubbles
MEL _ 0.91 0.99 059 0.74
Device Trajectory: Chest x-ray Disease Trajectory: Chest x-ray CERTT 0.78 0.89 NV  0.86 0.97 0.71 0.95

showling support devices showing Pleural Effusion

MEL 0.08 0.09 0.12 0.11
NV  0.05 0.09 0.06 0.10
Interpolations

MEL 0.88 0.99 0.62 0.79

LPIPS| | 0.24 0.05

Text prompt for neutral image — Normal chest
Contributions x—-ray with no significant finding

CFRT 0.73 0.86
> 1st demonstration of language-guided latent space traversal for medical images. ! NV 09 099 072 057
» Enable identification of attribute-specific trajectories in the latent space. LPIPS| | 0.22 0.04 1\1/33“ 8'82 8'83 8‘83 8'83
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- : - » Th ine similarities indi he non-linearity of trajectories for different attributes.
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> Finetuning: Similar to PRISM!l| Stable Diffusion 1.5[4 is finetuned using public

datasets - CheXpert and ISIC 2019.

* Only the U-Net is trained while the VAE (encoder and decoder) remain frozen.

Neutral Image
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» Inference: A neutral image X, is generated from prompt embeddings e;
attributes are added using modified embeddings e’

Sample 2

 _During reverse diffusion, e'replaces the original text embeddings e at some timestep t.
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