


Background

1. Open-Vocabulary Seg
Def. Recognizing and segmenting the visual elements of any category. 

Vision-language models, e.g., CLIP, learn rich multi-modal features from billion-scale image-
text pairs. Witnessing its superior open-vocabulary classification ability, prior works propose 
to use pre-trained vision-language models for open-vocabulary segmentation.



Background

1. Open-Vocabulary Seg
Benckmark: Performing zero-shot segmentation on arbitrary datasets without dataset-
specific adaption.



Background

2. Previous method: 
First: generate class-agnostic mask proposals then 

Second: leverage pre-trained CLIP to perform open-vocabulary classification. 

Their success relies on two 
assumptions: 
(1) the model can generate class-

agnostic mask proposals 
(2) pre-trained CLIP can transfer its 

classification performance to 
masked image proposals.



Background

2. Previous method: 
（two-stage）

Problem：
1. CLIP的feature无法被 mask proposal generator 利用
2. 由于CLIP只能对image进行预测，导致得到了mask
之后还需要去crop/mask原图，再把这些处理过的
images送到CLIP，这样可能就需要反复forward很多次，
效率比较低。

3. 同时，也因为crop和mask，存在输入偏移的问题，使CLIP分类能力下降。
4. Mask proposal的质量直接影响分类的结果



Model

Our approach is an end-to-end framework, the 
mask prediction is lightweight and CLIP-aware, 
and the mask recognition is decoupled from 
mask prediction.



Key idea 

{stem, 3, 6, 9} layer of CLIP  
{stem, 1, 2, 3} layer of SAN.

1. Feature fusion on visual tokens
(leveraging the CLIP visual features & CLIP-aware mask prediction)



Key idea 

2. Mask recognition with attention bias
(CLIP for recognizing the class of mask proposals)



Key idea 

3. Segmentation map generation
(CLIP for recognizing the class of mask proposals)



Experiments

1. Dataset and Evaluation Protocol
All models are trained on the training set of COCO Stuff and evaluated on other 
datasets.



Experiments

2. System level comparison



Experiments

2. System level comparison



Experiments

3. Ablation Studies
（Importance of feature fusion.）



Experiments

3. Ablation Studies
（Importance of CLIP-aware mask prediction.）



Experiments

3. Ablation Studies
（Asymmetric input resolution.）



Experiments

3. Ablation Studies
（Discussion on the Parameter Efficiency）
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