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Background
• Representing images or videos as object-level feature vectors, rather than pixel level 

feature maps, facilitates advanced vision tasks. 
• prediction, reasoning, planning, decision-making



Background
• Object-Centric Learning (OCL) primarily achieves this by 

• reconstructing the input under the guidance of Variational Autoencoder (VAE) representation, 
• to drive slots to aggregate as much object information as possible.



Problem
• However, existing VAE guidance does not 

explicitly address that
• objects can vary in pixel sizes, i.e., multi-scale 

patterns, 
• while models typically excel at specific pattern 

scales.

• Multi-scale techniques are well explored 
in detection and segmentation tasks,
• but we are the first to realize this in OCL setting,
• with novel design specifically for VAE models.



Method
• We propose Multi-Scale Fusion (MSF) to 

enhance VAE guidance for OCL training. 

• To ensure objects of all sizes fall within 
VAE’s comfort zone, 
• we adopt the image pyramid, 

• which produces intermediate representations at multiple 
scales; 

• To foster scale-invariance/variance in 
object super-pixels, 
• we devise inter/intra-scale fusion, 

• which augments low quality object super-pixels of one 
scale with corresponding high-quality super pixels from 
another scale. 



Demonstration
• Our MSF shows interpretable visual patterns in its fusions.



Comparison
• MSF vs VAR (NeurIPS 2024 Best Paper) and SPAE (NeurIPS 2023 Spotlight)

• Both re-sample the same input feature map into different scales,
• no inter-scale and intra-scale fusion
• MSF re-samples the input image to produce different scales,
• with novel inter-scale and intra-scale fusion
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Experiment
• Our MSF applies to different methods and boosts their performance.



Thanks!


