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An improved ray tracing method for dynamic simulation of traffic

noise in indoor space
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Abstract The validity check of collision point is an important process in classical ray tracing method, but
it may take massive calculation while calculating a complex interior space. In order to solve this problem,
an improved ray tracing method combining with space partition is adopted to omit the validity check. The
dynamic process of road traffic noise passing through the window and propagating inside the building on the
roadside is simulated, by combining this method with the microscopic traffic flow simulation and a vehicle noise
emission model. Finally, the traffic noise propagations in 4 different layouts of interior spaces are simulated
respectively using the presented method. The relationships between indoor traffic noise intensity and building
orientation, direction of windows, type of windows, and area of windows are analyzed. The results show that,
the noise in the room with window facing forward the road is 4~6 dB(A) higher than that facing lateral the
road, and the equivalent sound level in the room is proportional to the logarithm of the window area.
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Fig. 1 Schematic diagram of space division for

indoor space
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Fig. 2 Process of the ray tracing
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Fig. 3 Architectural layouts
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Fig. 4 Distribution of indoor traffic noise
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Fig. 6 Relationship between window area and indoor noise level
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