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U Task: We propose TACA, a parameter-efficient method that || Temperature-Adjusted Cross-modal Attention (TACA) o Attribute Binding Object Relationship 7
dynamically rebalances cross-modal attention in multimodal diffusion OKT ode Color T Shape T Texture T Spatial T Non-Spatial T~ D%
transformers to improve text_image alignment_ 1 In MM-DiT: Attention(Q, K, V) — softmax V, FLUX.1-Dev 0.7678 0.5064 0.6756 0.2066 0.3035 0.4359

0 C e VD FLUX.1-Dev + TACA (r = 64) | 0.7843 0.5362  0.6872  0.2405 0.3041 0.4494
Motivation: FLUX.1-Dev + TACA (r = 16) | 0.7842 05347 06814 02321 0.3046 0.4479

: : : : T SD3.5-Medium 0.7890 0.5770  0.7328  0.2087 0.3104 0.4441

0 In MM D|T,dt2e crtos:‘,hmoc_jal i’ftentlto_n tLet\INeen \./ISl:sl _and tex; tokens is where the QK term can be expanded to SD3.5-Medium + TACA (- — 60) | 0.8074 05938 07522  0.2678 g i

Suppressed aue to the significant imbalance in their numbers . Woc(WEST Woc(WEz)T SD3.5-Medium + TACA (r = 16) | 0.7984  0.5834  0.7467  0.2374 0.3111 0.4505
[ The attention weighting in DiT does not adapt to the varying needs QK" = (Wém(W%C)T Wém(W%m)T) FLUX.1 Dev Ours FLUX.1 Dev FLUX.1 Dev

of the denoising process across different timesteps. Co g
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The crisp apple lay beside the rough stone and the
silky fabric
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The crisp green lettuce lay next to the juicy red
tomato

The fluffy white clouds floated above the tall

Temperature Scaling skyscrapers

Ours SD3.5-Medium Ours

[ Temperature scaling helps visual-text alignment.

0 Only enhance the early timesteps:

SD3.5- Medlum SD3.5-Medium

Yo T 2 tthresh

Y(t) =
1 t < tthresh

0 To mitigate the suppression of cross-attention caused by the dominance of visual
tokens (N_vis > N_txt), we amplify the logits of visual-text interactions through
a temperature coefficient gamma

Baseline

The glossy apple sat next to the fuzzy peach and the
prickly pear
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The bright green leaves contrasted w:th dull grey The green chair is on the rlght of the wooden table

pavement

10 We trained a LoRA to mitigate
artifacts caused by the shift in
the output distribution of each
attention layer

Ours

Temperature Prompt:
] The square painting was
Scaling next to the round mirror 2 —— Baseline
N\ Training Free
181 \Y \ e With LoRA . ) ) . .
The flickering fireflies danced in the dark forest and The green plant was on the left of the white lamp The blue pencil was next to the white paper
g 55 the moonlit meadow
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Visualization of attention map difference (Ours — Baseline, First 5/30 steps) A white cat with black stomach takes a pose




