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Background

Stable Diffusion struggles to generate text-aligned images.

Prompt: “an orange dog
wearing an gray bow tie
laying on a sofa”

Attribute leakage

Prompt: “a brown bear
wearing a pair of
red glasses”

Missing Objects

Prior study: “the contextualization of CLIP embeddings is a potential cause.”




Analysis - How does CLIP understand attribute?

Euclidean distance

Non-contextualized embeddings Contextualized embeddings
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Attribute bias - the tendency of an object to favor certain attributes over others



Analysis - How does it affect T2l generation?

Replace specific parts of the original text embeddings to disturb the context information
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Context issue - the padding embeddings contain inaccurate representations



Method - Overview

Candicate Set S = {By,...,Br}
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We introduce binding vectors, which can be applied on the object embedding to attract the
target attribute and repulse other attributes, analogous to a Magnet, with adaptive strength,
and neighbor-guided vector estimation strategies to improve robustness.



Method - Details

Input Prompt P ='a blue book and a red cup”
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Vector Estimation without Neighbors



Method - Details

Input Prompt P ='a blue book and a red cup”
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Vector Estimation with Neighbors



Method - Details

Input Prompt P ='a blue book and a red cup”
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Results - Magnet V.S. Baselines

Qualitative comparison (coarse-grained) Qualitative comparison (fine-grained)

ABC-6K CC-500 - .
Image Disentanglement Image Disentanglement Automatic Manual Runtime Memory Usage
Quality Object Attribute Quality Object Attribute Method Det. Conf. Obj. Attr. (s) (GB)
Magnet (Ours) 26.57 25.71 27.14 2543 24.86 29.43 Stable Diffusion 71.5 564 658 59.1 6.62 6.1
Attend-and-Excite 15.43 21.43 19.71 2286  26.29 18.57 Structure Diffusion 72.1 560 64.0 639 7.94(+20.0%) 7.0 (+83.5%)
Structure Diffusion ~ 12.28 7.14 10.29 12.29 6.86 11.14 Attend-and-Excite = 84.3 62.6 84.6 662 134 (+102.4%) 15.6 (+155.7%)
Stable Diffusion 10.29 6.57 8.57 11.14 7.71 13.42 Magnet (Ours) 765 59.8 68.6 740 6.81(+2.9%) 6.5 (+1.0%)
No Winner 35.43 39.15 34.29 28.28 34.28 27.44
hot dog with fries a pink cake with some blue bananas with ared chair and a green apple and

on yellow plate on red tile white roses on silver plate ayellow dog a brown sheep
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Structure
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Qualitative
comparison
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Attend-and-

Magnet
(Ours)




Results - Cross-attention visualization

ayellow (A1) towel (E1) and a white (42) bowl (E»)

yellow towel whzte bowl a, B = yellow towel white bowl
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Results - Disentanglement

a yellow shelf with bunches of two green bears next to
ripe purple bananas each other on a patch of
placed together brown grass

,;g_.\

a lone, green fire hydrant
sits in red grass

a yellow apple a blue strawberry
and red bananas on a red plate
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Magnet’s anti=-prior ability to generate unnatural concepts by enhancing disentanglement




Results - Compatibility

a black cat
sitting in a
'+ red flower pot

Bounding
Boxes

ControlNet +Magnet

Magnet is plug-and-play to other T2I models and controlling modules
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Thanks for your attention!
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