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Abstract

At the EXPO 2005 AICHI, JAPAN, the single seater "i-unit," a future concept vehicle, was submitted to the
Toyota Group Pavilion for display. This i-unit is loaded with a driving support system which utilizes various types
of IT technology geared towards future societies. In this project, with the aim of a fusion of humans and vehicles, a
human interface has been developed which, using sound, light and vibration, provides the driver with easy-to-
understand information regarding driving support. FUJITSU TEN also cooperated in this audio system develop-
ment.

This document introduces i-unit audio system hardware. This introduction includes an outline of "audio con-
tents" created with the aim of human interface enhancement, as well as an introduction regarding sound image
control methods which are used to localize sound within a 360-degree circumference around the driver with two
loudspeakers.
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Table 1 Outline of i-unit
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Table 2 Characteristics and outline of i-unit
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Fig.2 System block diagram
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Fig.5 System block diagram of the power amp
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Fig.6 Audio power amp appearance
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Fig.8 Graph of time vs. heat generation
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Fig.9 The loudspeaker unit appearance
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Fig.10 The loudspeaker unit structure
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Fig.11 Outline of HRTF signal processing
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Fig.12 Measurement method for HRTF
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Table 7 Characteristics of alarm and emergency levels
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Fig.18 Waveforms and frequency characteristics of long-range sounds
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Fig.19 Waveforms and frequency characteristics of medium-range sounds
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Fig.20 Waveforms and frequency characteristics of short-range sounds
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Fig.21 Procedure for individual identification
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Fig.22 Sonagraph of sounds for individual identification (during identification process)
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Fig.23 Sonagraph of sounds for completion of individual identification
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