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4-3 Acoustic Simulation Techniques for Personalized Three-
Dimensional Auditory Reproduction
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Complex acoustic reflections and diffractions on the human head and pinna generate head-
related transfer functions (HRTFs), which contribute to three-dimensional auditory perception.
Because HRTFs reflect morphological features of the head and pinna, HRTFs differ among
individuals, and the difference should be implemented in three-dimensional auditory
reproduction. We developed an acoustic simulator based on the finite-difference time-domain
method to visualize and understand acoustic phenomena on the head and pinna. If the
relationship between morphological features and HRTFs is clarified using the simulator,
individual characteristics of HRTFs could be also revealed. In this article, we outline the
acoustic simulator and its accuracy in calculation, and then introduce causal factors of peaks
and notches of HRTFs in the median plane, which were obtained as one of the current results
using the simulator.
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