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The ﬁurﬁose of this study is to clarify the properties of number-conserving
cellular automaton (NCCA), which models the properties of physical conservation of mass, as a
particle movement model from the viewpoint of its computational power and computational complexity.
We defined a new model called the hierarchical motion representation (HMR), which can represent the
properties of NCCA in a hierarchical manner. We also constructed an algorithm to obtain the HMR of
any NCCA rule, and obtained all the HVMRs of NCCAs with neighborhood size less than five. Moreover,
we proposed a method of representing NCCA rules by a combination of "pair" and "quad" patterns to
clarify the relationship between motions and transition rules and showed some basic properties
about it.
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