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Abstract: The purpose of this study is to analyze the time series data of particles and identify the factors of interaction in order to
construct mathematical models of self-driving particles such as cars, pedestrian, and living things. In this paper, we analyze the
one-dimensional motion of camphor ships, which is a model of the self-driven particles. We acquired time-series data on the
behavior of camphor ship from experimental videos, and aimed to estimate the causal relationship between the data by time-series
analysis. Vector autoregressive (VAR) model was used for time series analysis. As a result of the analysis, we able to identify the

direction of the causal relationship between data.
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Table 2 Summary of experimental video
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Figure 7 Prediction by VAR model
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Figure 14 Granger causality of forward distance and velocity
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Figure 15 Granger causality of rear distance and velocity
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Figure 16 Granger causality of rear distance and velocity
(glycerin 40%)
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