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<Abstract>

A Range Dependent Structural HRTF Model
for 3-D Sound Generation in Virtual Environments

Young Han Lee, Hong Kook Kim

This paper proposes a new structural head-related transfer function(HRTF) model to
produce sounds in a virtual environment. The proposed HRTF model generates 3-D sounds
by using a head model, a pinna model and the proposed distance model for azimuth,
elevation, and distance that are three aspects for 3-D sounds, respectively. In particular, the
proposed distance model consists of level normalization block, distal region model, and
proximal region model. To evaluate the performance of the proposed model, we setup an
experimental procedure that each listener identifies a distance of 3-D sound sources that
are generated by the proposed method with a predefined distance. It is shown from the
tests that the proposed model provides an average distance error of 0.13 ~ 0.31 meter
when the sound source is generated as if it is 0.5 meter ~ 2 meters apart from the
listeners. This result is comparable to the average distance error of the human listening for
the actual sound source.

Keywords: 3D sound, HRTF, Range dependence, Structural model, Virtual reality
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