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Discovery of Dynamic Law Equations and Hidden States, and Identification of Chaotic Process

o0 Mo+
Fuminori ADACHI

og m*
Takashi WASHIO

o0 m*t
Hiroshi MOTODA

“0000o0oooood

The Institute of Scientific and Industrial Research, Osaka University

This paper proposes a novel approach named SCALETRACK to discover dynamic models represented by si-
multaneous time differential law equations including hidden states from time series data measured in an objective
process. The power of SCALETRACK comes from correlation dimension analysis to detect hidden states, scale-type
constraints to limit the search to equations representing first principles, and nonlinear state tracking to evaluate
the fitness of candiate equation fomulae. The promising performance of the proposed approach is demonstrated
through the analysis of synthetic data on engineering process and chaotic behaviors.
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0o 0 MSE
1| 92 =0.001(X — 4.5)(X +1000Z — 4.5) | 5.46 x 107
2 | 92 =5.00(X +0.627Z — 4.06) 5.81 x 10—5
3 | 92 =2.61(X +0.32Y —0.62) 6.16 x 10=5
4 | F=087(X -0.19) 6.74 x 10~°
5 | 92 =1.06(X+0.29Y +1.12Z + 1.11) | 6.62x 10~°
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