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Study of macroscopic phenomenon in non-equilibrium many particle systems by
Coarse Analysis
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Our study provides the mathematical method for investigation of macroscopic
phenomenon in non-equilibrium many particle systems by Coarse Analysis. The method drives the
important macroscopic variables which govern the rule for the motions of many particles without the

detailed knowledge of individual particle.

We investigate the jam formation on highway traffic using the method with diffusion map. The
characteristic feature of the bi-stability of traffic jam is clearly described. Also, we study the
optimal pattern formation of flows of particles in a maze, and investigate its stability using the
Wasserstein metric space, which distinguish similarity of patterns.

non-equi librium system phase transition asymmetric interaction collective motions traffic
jam formation self-organization coase analysis adaptation
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