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Abstract : The continuous development of the big data era has led to a dramatic increase in the scale and complexity of data generated by
sensing and mobile Internet devices,showing the characteristics of multi-source , heterogeneous, and massive. Therefore,the unified rep-
resentation , dimensionality reduction processing, and missing value completion of these complex data have received extensive attention
from researchers. Tensors have powerful representation and dimensionality reduction capabilities for high—dimensional data,and can mine
potential relationships between element values. They are widely used in the research of these problems. Tensor decomposition method
obtains the low — dimensional features of high — dimensional complex data, which can reduce the computational complexity while
maintaining the internal structure of original data,and can solve the " dimension disaster" problem. Tensor completion method obtains a
low-rank model based on the global structure of the existing data to estimate missing items. From the perspective of tensor decomposition
and completion, the basic ideas of related classic approaches as well as their advantages and disadvantages are analyzed. The latest
algorithms of tensor decomposition are summarized from three aspects of multi—source heterogeneous big data analysis, face recognition
and data compression. The latest application of tensor completion is introduced from three scenarios of QoS missing data prediction , short—
term traffic flow prediction, and image restoration. Finally,the problems and challenges in the future development of tensor research are
prospected.
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