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A brief survey on weighted essentially non-oscillatory
limiters for discontinuous Galerkin methods

QIU Jianxian'* ,ZHU Jun?
(1. School of Mathematical Sciences,Xiamen University, Xiamen 361005, China;

2. College of Science,Nanjing University of Aeronautics and Astronautics, Nanjing 211106, China)

Abstract : Discontinuous Galerkin (DG) method belongs to a type of important high-order numerical methods for solving compressible
hyperbolic conservation laws. Limiters for DG are very important to keep the stability of the DG methods, they are used to control the
spurious oscillations for solving the problems containing strong discontinuities. The weighted essentially non-oscillatory (WENO)
type limiters are proposed to overcome drawbacks of some existing literature-reported limiters which cannot keep the order of
accuracy and sustain the spatial compactness of DG methods. Furthermore, most of reported limiters do not suit for the multi-
dimensional numerical simulations on complex meshes. In recent decades, we have studied and proposed a series of high-order
nonlinear limiters, including the high-order WENO and Hermite WENO (HWENO) limiters on three-dimensional unstructured
meshes, WENO limiters based on trigonometric approximation spaces. simple and compact HWENO limiters among others. These
WENO limiters secure advantages of keeping the order of accuracy and suppressing spurious oscillations without introducing any
empirical parameters. They open a new way of studying new limiters for DG methods and enrich the basic research in this field.
Finally, these high-order DG methods with new WENO limiters also embrace a broad prospect of large scale engineering applications.

Keywords: discontinuous Galerkin method; WENO method; limiter



