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• Object-centric representation is desirable for reasoning and planning

• Object mask-based metrics are built upon pixel space, and can only evaluate 
generative models with “slot” structures

• We measure object compositionality in the representation space

Motivation
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To evaluate if a generic representation exhibits certain geometric properties.

Key Idea
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Pixel representation q x =x can be trivially compositional in weakly occluded scenes. 

Shortcuts
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Object compositionality is only non-trivial when transformations induce strong occlusion. 

Shortcuts
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Null hypothesis: the parallelogram holds for A, B, C and D’. 

Hard negatives
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Parallelogram test
• ℒ 𝒛), 𝒛*, 𝒛+ , 𝒛, = ||𝒛* − 𝒛) + 𝒛+ − 𝒛,||

Shortcut detection
• 𝑃 ℒ 𝒛), 𝒛*, 𝒛+ , 𝒛, < ℒ 𝒛), 𝒛*, 𝒛+ , 𝒛,& > 0.5

Normalization and correction for chance
• COAT = 1 − ℒ 𝒛',𝒛(,𝒛),𝒛*

Ε+*[ℒ 𝒛',𝒛(,𝒛),𝒛+* ]

Compositional Object Algebra Test (COAT)
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Experiments
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Thank you!


