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Simultaneous estimation of heterogeneous scalar sources and searching for
contact-avoidance routes: algorithm construction and its validation

Kametani, Yukinori
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In this study, we constructed a framework for the simultaneous estimation of
multiple scalar sources and multi—o%jective path optimization using predicted scalar distributions
in a turbulent flow field within an enclosed space. The activities conducted during the period
included: (1) constructing a multi-scalar source estimation algorithm using adjoint analysis and
verifying it through numerical simulations, (2) employing multi-objective path optimization using
reinforcement learning to quickly reach one scalar source while avoiding another specific scalar
using the predicted distributions, and (3) experimental validation of the above algorithms. In the
source estimation using adjoint analysis, DNS was combined with RANS-based adjoint analysis. For
path optimization, we achieved multi-objective optimization by selectively using positive and
negative rewards. The experimental validation, however, was limited to constructing an experimental

system to obtain local information.
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