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Current difficulties in Deep Clustering

• Discriminative representation learning that capture the semantic

similarity between images

• Cumbersome techniques to avoid cluster degeneracy

• Pre-training

• K-mean initialization

• Extra regularization terms

• Combining multiple clustering-related loss



A Unified Probabilistic Clustering Framework

Contrastive Learning
• Instance discrimination task

• Discriminative representations

Latent Mixture Model

• Capture semantic structure

• Divide-and-conquer

MiCE = 1 Gating function + K experts
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Gating function Expert



MiCE – Inference & Learning

• Parameters to update 
• DNNs: 𝜽,𝝍
• Prototypes: 𝝁

• A variant of EM algorithm

• E step: approximate posterior inference, construct ELBO

• M step: update above parameters to maximize ELBO

Intractable



Evidence Lower Bound (ELBO)

• MiCE optimize the ELBO of the log conditional likelihood

• q(.)  is the variational distribution

• 1st term:  possibly relief the degeneracy issue

• 2nd term: refine gating network to consider info in experts

• Only a single object function



Theoretical Analysis

1. Relationship to a two-stage approach

• MoCo +  spherical k-means  is a special case of MiCE

2. The objective function of MiCE converges under the

proposed EM algorithm 



Experiments – comparing to SOTA



Visualization



Thank you for listening

•Primary contact: peter83112414@gmail.com

•Github:  https://github.com/TsungWeiTsai/MiCE
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