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ABSTRACT

With the assistance of In-Vehicle Information Systems (IVIS), drivers may reach their
destinations more easily and safely. Among the various IVIS, Collision Avoidance Warning
Systems (CAWS) and in-vehicle Route Guidance Systems (RGS) can be helpful and attractive to
drivers. However, a poorly designed user’s interface may distract the driver’s attention and threaten
safety. Using focus groups and a driving simulator experiment, this study investigates drivers’
preferences regarding audible and visual interface designs for CAWS and RGS. For CAWS,
participants in the focus groups preferred to either hear beeps and have the danger direction
information displayed on a HUD or LCD, or have an audible message that was a combination of
beep sounds and a voice message regarding the direction of danger (e.g., beep-beep-“right”). In
terms of preferred volume level, audible information type (i.e., voice warning message, beep
warning message or voice route guidance message) and background music (i.e., whether or not
the participants listened to music) were shown to be significant factors. It is suggested that the
volume of an audio interface that provides RGS or warning beeps be set to the same level as the
surrounding decibel in the vehicle, and the volume of voice CAWS be set to a level that is 5 dB
higher than the surrounding sounds. It was found in the analysis of driving simulation experiment
data that the effect of using LCD and HUD on drivers’ perception reaction time was influenced
by driving experience. Additionally, the results of drivers’ eye blink frequency analysis indicates
that compared to not using the route guidance system, drivers’ visual workload is larger when
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they used the route guidance system.

Keywords: In-vehicle information systems (IVIS), audible interface, visual interface, focus group,
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