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Abstract

We have developed a completely new in-vehicle speaker system based on "time domain theory" that can play
sound giving localization and "being there" sensations so realistic it's as if the performer is before one's eyes inside
the car. This system is a further development of the home time domain system launched last year; to make it con-

form to in-vehicle requirements we made innovations in the functions and installation techniques and additionally
implemented DSP correction, making it a total system providing the very best effects.

In this paper we first describe the concepts for the in-vehicle system, the structures of its speakers, and their
installation structures. Then we present an overview of the speaker system brought on the market in November of
this year, which is based on the content of the present development.
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Fig.5 Comparison of impulse responses of A pillar metal portion
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Fig.6 Comparison of cumulative spectra
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Fig.7 Internal structure of main box speaker
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Fig.8 Structure of installation of main box speaker to vehicle
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Fig.9 Energy response at the far end of instrument panel sides
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Fig.10 Energy response at the forward end of instrument panel sides
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Fig.11 Energy response of upper forward portion of front door
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Fig.12 Installation position of mid-low speaker
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Fig.13 Comparison of impulse responses with and without anchor
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Fig.14 Comparison of cumulative spectra with and without anchor
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Fig.15 Structure of installation of mid-low speaker
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Fig.16 Comparison of cumulative spectra with and without shock
absorbent material
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Fig.17 Comparison of cumulative spectra of cowl side and door
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Fig.18 Structure of woofer speaker
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Fig.19 Comparison of sound pressure / frequency characteristics
with and without rear surface join
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Fig.20 Comparison of cumulative spectra with and without rear surface join
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Fig.21 Comparison of sound pressure / frequency characteristics
with and without front surface load
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Fig.22 Conceptual diagram of time alignment
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Fig.23 Sound pressure / frequency characteristic of main box speaker
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Fig.24 Impulse response of main box speaker
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Fig.25 Multi impulse response of main box speaker
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Fig.26 Composite speaker unit
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Fig.27 PEN base-material woven fabric microfiber cone paper
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Fig.28 Break up mode analysis using simulation
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Fig.29 Sound pressure / frequency characteristic of mid-low speaker
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Fig.30 Impulse response of mid-low speaker
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