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Motivation

• Abstraction is essential and natural in human intelligence

• Abstraction can be modeled as representation disentanglement:

• Content---the information to be communicated

• Style---the particular way content is “loaded”
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Motivation

• Common practice of content-style disentanglement:

• Strongly or weakly supervised

• Pretrained representations, explicit labels, or even paired data

• Rely on domain-specific knowledge

• A Human-like learning process can be more natural!

• Domain-general approach

• Generalizable to new styles

• More interpretable
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The Meta-Level Content-Style Difference

• Because of different “roles” in communication, they have distinct patterns of variation

I’m informative 
and universal!

I’m consistent 
and unique!
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V3: Variance-Versus-Invariance

• Learning content and style through V3, on a branched autoencoder

Left: a VQ content branch, and a 

regular style branch

Right: the V3 constraints

Double-dashed arrows (==>): 

measuring the variability

Solid arrows (→): 

Taking the average
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Experiments Results

• V3 achieves better disentanglement of content and style over unsupervised baselines
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Experiments Results

• V3 surpasses weakly supervised models in few-shot OOD styles generalization

Pretrained
V3 model

A few examples of new styles

Original unsupervised V3 objective

Adapted
V3 model

OOD test data
V3 Still recognizes
the contents well!
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Experiments Results

• The learned content symbols have better interpretability
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Conclusions

• We present V3, a domain-general and intuitive method for unsupervised content-style 

disentanglement

• V3 exhibits good disentanglement performance on tasks of different domains

• V3 shows better generalizability on OOD styles compared to supervised methods

• V3 achieves high interpretability of learned content symbols
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Thanks for watching!
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