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Measurement of Bone Conduction Sound Speed and Incidence into
Cerebrospinal Fluid Using Reduced Head Model
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Abstract: The aim of this research is to develop the 3D-audio system on bone conduction headphones. Bone conduction
3D-audio enables to provide the information to the users without interrupting any of one’s perceptions. In this paper, we
discussed about the effect of sound radiation between bone and cerebrospinal fluid. We investigated the amplitude between
the propagating sounds on the bone with/without the cerebrospinal fluid on reduced model. The reduced model consists of
gel sheet, acrylic plate, water and super magnetostriction vibrator, which represents skin, bone, cerebrospinal fluid and
bone conduction headphone, respectively. The experiment result suggests the some of sounds propagating in bone leaks
into the cerebrospinal fluid. This result encourages to design 3D-audio system for bone conduction hearing.
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Fig. 1 Problems on the bone conduction hearing
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Fig. 2 Overview of the experiment conditions
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Fig. 3 Vibration of acrylic plate surface for each difference between measured point and transducer. (a) Drive voltage of vibrator, (b)
amplitude of vibration without water contact, (c) amplitude of vibration with water contact
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Fig. 4 Vibrated points and amplitude of vibration of acrylic
plate surface. (a) Measurement without water contact, (b)
measurement with water contact, (c) amplitudes for each point
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