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2. Problem – Attention Leakage

3. Method – Q-Align replaces query–key alignment with query–query alignment.

4. Results

Appearance Transfer

Goal

• Transfer the appearance

(color, texture, style) of one 

image onto the structure

(shape, layout) of another.

Attention Leakage

• 𝐼_𝑜𝑢𝑡 that preserves the 

structure of 𝐼_𝑠𝑡𝑟 while 

adopting the appearance of 

𝐼_𝑎𝑝𝑝 ​.

• The unintended spread of 

attention to semantically 

irrelevant regions, causing 

structural distortion and 

appearance inconsistency.

Q-Align Steps

123

𝐼𝑠𝑡𝑟

𝐼𝑎𝑝𝑝

𝐼𝑜𝑢𝑡

• Attention leakage occurs 

when the semantic focus 

spills to irrelevant regions, 

misaligning structure and 

appearance.

Step1. Compute Query-Query alignment

Step2. Construct the rearrangement matrix

Step3. Apply rearranged Keys and Values

• Query-Query alignment provides more sophisticated spatial 

attention, while Query-Key distributes attention broadly 

across related regions

• Query-Key align : 𝑠𝑜𝑓𝑡𝑚𝑎𝑥(𝑄𝑠𝑡𝑟𝐾𝑎𝑝𝑝
𝑇 )

• Query-Query align : 𝑠𝑜𝑓𝑡𝑚𝑎𝑥(𝑄𝑠𝑡𝑟𝑄𝑎𝑝𝑝
𝑇 )
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• Q-Align effectively alleviates attention leakage, generating images 

with more faithful appearance transfer and better structural 

consistency.

• Aligning features in the query space leads to more stable and 

semantically consistent attention behavior.

Visually Coherent Results
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