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Previous works [2,3] showed that D2Q9 BGK are unstable for test case given in [1] but D2Q9 MRT still stable for such
nonlinear problem. In other hand, to investigate the stability of LB scheme, it is possible only numerically using von
Neumann analysis [4], and only for linear case. In this work, the Minion et al. [1] test case stability is investigated for a
fixed viscosity.

Regarding relaxation parameters(free, no effect up to order 2), the stability zone is investigated and characterized using
a decision tree, a machine learning technique focused on interpretability. In order to go further, a simple global
optimization method (genetic algorithm) is used to yield a set of stable relaxation parameters for the Minion et al. [1]
and Taylor-Green test cases. Finally, we show that this optimization method also leads to find a stable non-trivial (non-
physical) LB parameter set for the non-linear case.
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