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Boundary conditions of finite difference time

domain simulation in room acoustics

LU Yi-Gang HUANG Kun-Peng YU Guang-Zheng

(School of Physics, South China University of Technology, Guangzhou 510640)

Abstract Boundary conditions of finite difference time domain simulation in room
acoustics are deduced. Combine the boundary condition with the difference equations of
the basic acoustic equations, the propagation of acoustic wave and impulse responses in a
4mx 4m room is simulated and analyzed. The normal frequencies of a 9mx6mx4m room
are simulated, and compared with the values from classical theory. The seat dip effect
in a 12mx5m x4m room is simulated, and the simulation is compared with Joe LoVtri’s
result. Impulse responses in 7 receiver positions of a 10.6mx5.8mx3.4m room are simu-
lated and measured; the impulse responses and EDT from simulation and measurement
are compared. The programming language is Matlab. Comparisons of the simulation
results with the results from classical theory, others simulation results and measurements

verify the reliability of the proposed boundary conditions.
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