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Key Idea: Disentangle cross-attention between the query 
tokens and image tokens into domain-invariant attention 
(DI) and domain-specific attention (DS).

Insight

Source-tuned 
domain-specific 
cross-attention 
negatively impacts the 
refinement of the query 
tokens on the target 
domain.

Motivation 1: Existing Transformer-based approaches to 
cross-domain semantic segmentation are proposal-free.

Our Contribution 1

ADFormer: a 
proposal-based 
Transformer directly aligns 
the proposals across the 
source and target domains 
for better segmentation.

Query tokens learn class 
prototypes.
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ADFormer 

Comparison with DAFormer on the GTA5 → Cityscapes domain shift 

A Toy Example of the Attention Decomposition

Prior Work: Limitations

They rely on pre-training:
● ImageNet may not include

all source/target classes.
● Image classification task 

≠ semantic segmentation.

Thing-Class Feature 
Distance regularization 
⇒ poor generalization.

Our Contribution 2 

Split the Mask2Former’s head 
into DI and DS branches to:
● Directly estimate DI and DS 

cross-attentions.
● Enforce the query-token 

refinement to focus on DI 
regions that are shared by 
the source and target 
domains.


