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Online VIS approaches & Offline VIS approaches

Masked-attention Mask Transformer for Universal Image Segmentation [CVPR2022]

Advantages ：
1) they have a greater receptive field 

to the temporal axis
2) they can avoid error propagation 

derived from hand-crafted 
association algorithms.

Disadvantages ：
such methods show difficulties in 
handling long sequences as the 
myriad of dense reference features 
hinders the Transformer layers from 
retrieving relevant information. 
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VITA approach
Hypotheses:
1) an image object detector can fully embody the context of an object into 

a feature vector (or a token);
2) a video can be represented by the relationship between the objects.

VITA aims to parse an input video from the collection of object tokens 
without the necessity of referencing dense spatio-temporal backbone
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• Frame-level Detector 
• frame-independent manner; no inter-computation between frames is involved
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• Object Encoder 

• Build temporal communication by employing self-attention along the temporal axis

• Object Decoder and Output heads

• Q: 𝑁v learnable queries

• K, V: object tokens
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• Object Encoder 

• Build temporal communication by employing self-attention along the temporal axis

• Object Decoder and Output heads

• Q: 𝑁v learnable queries

• K, V: object tokens

tokens
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• Similarity loss
• Embed the collection through a linear layer.

• Measure the similarity of all possible pairs using a 
simple matrix multiplication.

• Binary cross entropy



the tendency of offline 
methods with higher 
accuracy 



YouYube VIS2021: We hypothesize that the object-oriented design of 
VITA is more effective than typical dense Transformer decoders in 
addressing such challenging scenes.
OVIS: VITA is the first complete-offline approach to evaluate on OVIS 
valid set.  (maximum 292 frames)




