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Change-point Detection between Two Unsteady CFD Simulation Results by
Sparse Structure Learning

Yy
Nobuyuki Isoshima, Koji Shimoyama and Shigeru Obayashi

ABSTRACT

High-resolution turbulent flow simulations using unsteady computational fluid dynamics (CFD) have been widely applied to research and
development in aerospace and mechanical engineering industries. In this study, a new data exploration method by sparse structure learning
was proposed to detect anomaly elements between two unsteady simulation data sets which have different structures. The new method was
tested in unsteady pressure distribution data for two models of an RAE 2822 airfoil with/without a transition trip. The method detected not
only obvious change elements such as the transition trip but also small change elements which were easily overlooked by a conventional

visualization method, such as delay of turbulent transition.
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