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Improvement of Finite-difference Time-domain Method for Acoustic Design
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ABSTRACT: The finite difference method in time domain is often used in wave acoustic
simulations. The accuracy of this method depends on numerical dissipation and dispersion
caused by a finite difference and a time integration. A compact finite difference can reduce
numerical dispersion of space derivative. Therefore, an optimization of the compact finite
difference is investigated. In order to improve the time integration scheme, a symplectic
integration technique is adopted and excellent long time behavior is obtained.
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Fig.8 Comparison of the wave forms at several time steps obtained by (a) the conventional
FDTD scheme (explicit second order finite difference and leap frog time integration) with

CFL number 0.9, (b) the fourth order compact finite difference and the leap frog time

integration with CFL number = 0.25, and (c) the optimized fourth order compact finite
difference (o = 0.1475) and Ruth’s time integration with CFL number= 0.5.
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