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Optimum placement of measurement sensors based on physical causal relationship
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The objective of this research is to develop a method to optimize the
placement of sensors in complex systems such as industrial equipment by deriving causal
relationships among sensors through data-driven analysis. First, | proposed clustering transfer
entropy, a method for quantifying causal relationships by focusing on characteristic patterns in
time-series data from each sensor, and showed that the method can correctly capture the propagation
of acoustic emissions that simulate a rocket launch. Furthermore, a framework for sensor placement
optimization for detecting specific failure modes using the greedy approach is validated using a
simulated example of propellant leakage, which is one of the critical failure modes in liquid rocket

engines.
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