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Abstract  The expressing and processing of uncertain information is one of the key basic issue in
the era of artificial intelligence. Currently, there have been many theories, such as fuzzy set,
rough set, probability statistics, evidence theory. etc. , to deal with uncertainty information from
different perspectives. The cloud model theory as a new cognition model for uncertainty proposed
by Prof D. Y. Liin 1995 based on probability theory and fuzzy set theory, which provides a way

to realize the bidirectional cognitive transformation between qualitative concept and quantitative
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data by forward cloud transformation algorithm (FCT) and backward cloud transformation
algorithm (BCT). After more than 20 years of research and development, Cloud model has been
extensively studied and gradually improved, and it has been widely applied in uncertain information
processing in the past decades. Through reviewing the fundamental results and state-of-art research,
we discuss some key problems and challenges for normal cloud model, including: (1) Although
stable bidirectional cognition transformation between qualitative concept and quantitative data can
be realized by multi-step backward cloud transformation, it is still only a cognition transformation
based on single cloud concept, and there are still lack of results involving cognition transformation
on multi-granularity cloud concepts. (2) For the similarity measure of cloud model, there exist
different evaluation criterions for the similarity measure of cloud models in many fields, therefore
it is necessary to develop the similarity measure of cloud model for specific application problems.
(3) For granular computing mechanism of cloud model, the Gaussian Cloud Transformation
(GCT) can realized the granularity transformation from fine to coarse and generate the multi-
granularity concepts adaptively, which solve the problem of variable granularity. However, it has
no ability to reflect the relationship between different cloud concepts or different granularity.
(4) Owing to lack of studies on multi-dimensional cloud model, there are still no valid and reliable
methods for its representation. Based on the above problems, in this paper, we point out the existing
challenge problems in big data which is a current research issue, and we propose research framework
for cloud model based big data. Future perspectives and potential research topics are also
discussed. Finally, we point out the future work of cloud model should combine with granular
computing, machine learning and statistics. These works are significant for the development of
big data and cloud model.

Keywords cloud model; bidirectional cognitive; granular computing; uncertainty; big data
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