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Abstract Recently, studies on utilizing tensor expression on image data analysis and processing
have been attracting much interest. The purpose of this study is to develop an efficient system for
classifying image patterns by using second order tensor expression. To achieve the goal, we propose
a data generation model expressed by class factors and environment factors with second order tensor
representation. Based on the data generation model, we define a function for measuring similarities
between two images. The similarity function is obtained by estimating the probability density of
environment factors using a matrix normal distribution. Through computational experiments on a
number of benchmark data sets, we confirm that we can make improvement in classification rates by
using second order tensor, and that the proposed similarity function is more appropriate for image data
compared to conventional similarity measures.
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