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Generalized N-Dimensional Sparse Coding and Its Application to Computational
Anatomy Models
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Recently, sparse coding is a hot topic for efficient data representation, and has
been widely used in computer vision field. In this project, we proposed a generalized ND sparse coding
based on multi-linear algebra, for direct analysis of multi-dimensional data without unfolding process.
Experiments results on noise reduction demonstrated that the proposed method can achieve better results
compared with the conventional sparse coding. We also proposed a framework for local morphological
analysis (local statistical shape models) of 3D organs based on sparse and low rank matrix decomposition
and applied our proposed method to computer-aided diagnostics of liver cirrhosis. The local abnormal
regions can be detected by estimating the sparse components. The norm of the sparse components can be
used as a measure for classification of the normal and abnormal livers. The classification accuracy by
our proposed method is improved to 95%.
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