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Current Incomplete multi-view clustering methods suffer from three limitations: (1) intense time 
and/or space overheads; (2) intractable hyper-parameters; (3) non-zero variance results.

➢ Not suitable for large-scale clustering tasks.

➢ Not scalable to other scenarios.

➢ Not stable data grouping effect. 

Motivation

➢ Instead of self-expression affinity, we manage to construct prototype-sample affinity for incomplete data so as to 

decrease the memory requirements. 

➢ To eliminate hyper-parameters, besides mining complementary features among views by view-wise prototypes, 

we also attempt to devise cross-view prototypes to capture consensus features for jointly forming worth-having 

clustering representation. 

➢ To avoid the variance, we successfully unify representation learning and clustering operation, and directly 

optimize the discrete cluster indicators from incomplete data.

Our solution



➢ We learn the prototypes for each incomplete view, and build prototype-sample affinity with small size, 

thereby decreasing the complexity. We also skip the fusion stage by directly gathering all prototype 

information using one aggregation matrix.

➢ We introduce two types of prototypes for incomplete data to jointly explore multi-view features so as to 

form high-quality clustering representation without the help of hyper-parameters. 

➢ We integrate representation learning and clustering operation together, and directly optimize the discrete 

labels from incomplete data, which not only well preserves the original diversity of samples but also 

generates stable results, decreasing the fuzziness.

➢ We give two equivalent solutions from perspectives of feasible region partitioning and objective 

transformation.

Framework



Methodology

⚫ Scheme 1: Feasible region partitioning

⚫ Scheme 2: Objective transformation

⚫ Objective function

⚫ Proposed algorithm ToRES



✓ Equivalence of two schemes

Experimental Performance

✓ Clustering Results



✓ Memory Overhead

Experimental Performance

✓ Running Time



Ablation for two types of prototypes:

Ablation Study, Convergence

Convergence :

Ablation for cluster indicator optimization:
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