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Do self-driven particles dream of group consciousness?

A chemistry, synchronization and topological space determine dynamic coordination between local and
global dynamics
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Collective dynamics generated from massive self-driven particles is of particular interest to academics studying on
biological system, social mechanics and fluid dynamics, which leads to the whole structure through parallel, local and
neighboring based calculations in a given topological space and provides an expectation about its performance on the
realization of signal transduction in the molecular level and various applications of communication devices for information
transfer. In this study, we focused on its mathematical aspect and explored the essence of what factor extends the Vicsek
model [Vicsek 1995] toward dynamic coordination or flexible coupling between local and global dynamics. In our computer
experiments, we reproduced the original results and analyzed temporal change before stable dynamics, which may offer a
important clue to elucidate what nematic ordering parameter means and its interaction functions to crystallize.
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