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Abstract

This thesis proposes a simultaneous estimation method of head-related transfer functions
(HRTFs) based on the system identification theory and a transaural reproduction method
applying the output tracking control.

In the first chapter, development of channel-based audio formats is briefly summarized as
the background of the thesis. The purpose of the thesis is then described.

In the second chapter, HRTFs, which are fundamental throughout the thesis, are explained
from their definition to applications.

In the third chapter, a simultaneous estimation method of HRTFs is proposed to shorten their
measuring time. In the proposed method, a set of HRTFs is regarded as a multiple-input
single-output finite impulse response model and is estimated using a prediction error method. A
method of generating estimation input signals from a maximum-length sequence is also
proposed. Simultaneous estimation experiments confirm that measuring time of HRTFs is
drastically reduced compared with the conventional direction-by-direction measurement and the
estimation accuracy is acceptable.

In the fourth chapter, a transaural reproduction method in state space is proposed, which
applies output tracking control. In the proposed method, the design of the transaural reproduction
controller is formulated as a convex programming problem in which H-infinity norm of the
controller is minimized.

In the fifth chapter, a 22.2 multichannel sound system, which is a type of the channel-based
audio format, and application of the proposed transaural reproduction method to the 22.2
multichannel sound system are explained. First, transaural reproduction of the 22.2 multichannel
sound using display-integrated loudspeakers, that is a loudspeaker frame and line array
loudspeakers, is proposed. Then, effectiveness of the simultaneous estimation method and
transaural reproduction method proposed in the previous chapters is confirmed through computer
simulations using the developed display-integrated loudspeakers.

In the sixth chapter, this thesis is summarized.




