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By improving RCMdd and various rough clustering techniques, robust and

flexible clustering has been achieved. Additionally, rough collaborative filtering (CF) methods such
as RCM-CF, RSCM-CF, and RMCM-CF have been proposed. Furthermore, rough co-clustering-based CF
methods like RCCMM-CF and RSCCMM-CF have been proposed. These approaches address the inherent
uncertainties in real-world datasets, enhancing recommendation performance. Moreover, by
incorporating online learning and mini-batch learning, which sequentially read data and update
parameters, as well as introducing mechanisms for adaptively adjusting the number of clusters and
utilizing dimensionality reduction, the application to large-scale datasets has been made possible.
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