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Strongly compressed and well-separated clusters in the 
embedded space prevent reclustering

from discovering new solutions late in training
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Convex combination of network’s prior parameters 𝜃𝑡
𝑖 at time step 𝑡 

and freshly sampled weights 𝜙𝑖 from initial distribution per layer 𝑖:

𝛼 ∈ 0,1  is a hyperparameter specifying the reset strength

BRB – Weight Reset
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After the weight reset cluster centers and assignments are not correct 
anymore 

→Recluster the embedding given by the network with reset weights 𝑓෩𝜃 
to get new centers and assignments for the deep clustering algorithm

  

BRB – Reclustering
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𝑘-Means(𝑓෩𝜃𝑡
𝑋 )
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Conclusion

Novel algorithm: BRB breaks through performance plateaus in 
centroid-based deep clustering by preserving cluster variation and 
exploring more diverse solutions.

Robust Performance: BRB improves deep clustering across various 
datasets and algorithms, achieving competitive results with contrastive 
learning and self-labeling.

Reclustering barrier: Our empirical analysis shows that strong initial 
cluster compression is a key contributor to the reclustering barrier.
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