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dimensional data, such as images, documents, videos, web data, bioinformatics data, etc. Conventional statistical 
and computational tools are often severely inadequate for processing and analysing high-dimensional data due to 
the curse of dimensionality, where we often need to conduct inference with a limited number of samples in a very 
high-dimensional space. There is a strong intuition that the data may have a lower dimensional intrinsic 
representation with low intrinsic complexity. Recently, various work have considered the case when the data is 
sampled from a submanifold embedded in the much higher dimensional Euclidean space. Learning with full 
consideration of the low dimensional manifold structure, or specifically the intrinsic topological and geometrical 
properties of the data manifold is referred to as manifold learning, which is receiving growing attention in the 
community in recent years.  
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