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Motivation

The forward propagation of the last transformer 
layer

𝑋௅ consists of the [cls] token and remaining tokens 
(denoted as dense tokens)

Let the dense token outputted by the penultimate 
layer pass the rest layer without self-attention
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Coarse Classification

The output feature map based on the 
penultimate layer 𝑥ௗ௘௡௦௘ ∈ 𝑅ே×஽ is leveraged. 
The output of the text encoder is denoted as 
𝑇 ∈ 𝑅஽×஼ , which acts as the classifier based 
on the text inputs. N, D, C represent token 
length, token dimension and class number, 
respectively.



Dual-Masking Attention Refinement (DMAR)

𝑃௖௢௔௥௦௘ ∈ 𝑅ே×஼ denotes the coarse score 
map, 𝐴௟ ∈ 𝑅ே×ே represents the attention 
weight in the l-th layer of ViT, 𝜓
represents the index set of used attention 
layer and |𝜓| is its number of elements.



Class Scores

For each class, we pick out the highly responsive patches from 𝑃௥௘௙௜௡௘ௗ and form the 
class-related region (class-wise mask). We crop the image by the bounding box of the 
region and resize it to a specific size, e.g., 224×224. The class-wise mask serves as the 
attention mask in ViT to exclude patches that do not belong to the class. We input the 
class-wise image into original CLIP and use [cls] token for classification.



Method



Experiment



Experiment



Experiment

Comparison of single-layer and multi-
layer attention refinement in terms of 
classification and segmentation tasks. 
For the single-layer setting, each tick i 
on the x-axis represents merely adopting 
attention weight in i-th layer. For the 
multi-layer setting, the i-th x-tick means 
fusing i-th to 11-th layers attention 
weights to refine coarse classification 
scores. We rule out the last attention 
layer during fusing.
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