
What is Object-Centric Learning (OCL):
- discover objects in images or videos without supervision; 
- represent them as corresponding feature vectors, slots.

How is an OCL model trained:
- aggregate input’s dense features into slots; 
- reconstruct the input from such slots; 
- minimize the reconstruction error.

Slot Attention (SA) in mainstream OCL:
- Image features can be aggregated into object-level 
representations by SA iteratively refining cold-start query 
slots.
- For video, such aggregation proceeds by SA recurrently 
shared across frames, with queries cold-started on the first 
frame while transitioned from the previous frame's slots 
thereafter. 

Issues in current SA iteration and recurrence:
- Cold-start queries lack sample-specific cues thus hindering 
precise aggregation on image or video's first frame;
- Non-first frame queries are already sample-specific thus 
requiring aggregation transforms different from the first 
frame

We address these issues with our SmoothSA:
- To smooth SA iterations on image or video's first frame, we 
preheat cold-start queries with rich input-feature information, 
by a tiny module self-distilled inside OCL;
- To smooth SA recurrences across video's first and non-first 
frames, we differentiate the homogeneous aggregation 
transforms by using full and single iterations respectively

SmoothSA boosts performance effectively:

Query preheating smooths SA iterations:

Transform differentiation smooths SA recurrences:
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