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Introduction

Segment everything  by grid points 
prompting, however:
• over-segmentation
• acking semantic labelling ability

Two composable prompts for versatile 
segmentation:
Prompt I – semantic labeling: whether a 
SAM patch aligns with the text label
Prompt II – instance merging: whether 
two patches belong to the same instance of 
the corresponding category

Prompt I：
Semantic 
labeling

Prompt II：
Instance 
merging

A new bottom-up visual sensing style



Methods

A unified affinity framework:

Segment patches P = {P1, P2,. . . , PN} with 
SAM
Prompt I – semantic labeling. Given a text 
label T and one patch P, judge if P can be 
classified as T.
Prompt II – instance merging. Given a text 
label T and two patches P1 and P2 classified 
as T, judge if P1 and P2 belong to the same 
instance of T.



Methods
A unified affinity framework:

Patches encoder:
extract features with MaskRoI Align，and 
then embed the feature with patch encoder 
(multi-head attention layers)

Unified affinity decoder:
Dynamic multi-head cross-attention to 
distinguish which patches belong to (calculate 
the affinity score) the semantic query for 
semantic segmentation (or instance query for 
instance segmentation)

Classifier:
The learnable classifier for close-vocabualry, 
and the CLIP classifier for open-vocabulary



Methods

How to determine the GT affinity supervision 
and the lable assignment  

The affinity similarity calculation algorithm



Experiments and analysis
  The performance of 

SAM-CP on 
COCO→ADE20K、

ADE20K→COCO and 
COCO→Cityscapes about 

instance & semantic & 
panoptic segmentation

The visualization of 
SAM-CP  on COCO 

dataset about panoptic 
segmentation



Experiments and analysis

The main ablation studies 
of SAM-CP:

• different loss & label 
assignment 

• different modules



Experiments and analysis

Through t-SNE visualization, we can see that SAM 
fragments belonging to the same category converge 
together in the feature space, while SAM fragments 
belonging to different instances within the same 
category converge together

Through t-SNE visualization, each SAM fragment is 
almost independent in the feature space of SAM, while 
in our SAM-CP feature space, they can be clustered into 
corresponding clusters based on semantics/instances



Experiments and analysis
Other Versatile 
Segmentation:
Part segmentation

Limitation of 
SAM’s mask 
quality

The closed domain is not SOTA yet, 
how can we make up for it?

Future work



Thank you!


