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1. Background of research
The upper frequency limit of human hearing is believed to be no higher than about 20,000 Hz.

However, bone-conducted ultrasound (BCU) can be experienced as sound, not only by people with normal
hearing ability but also by severely hearing-impaired people. We have proven the BCU perception objectively
by measuring magnetoencephalography, and developed a BCU hearing aid (BCUHA), in which ultrasounds
amplitude-modulated by speech sounds were presented by bone-conduction, for the profoundly deaf.
Remarkable results have already been achieved; enabling 30 percent of the profoundly deaf trial subjects to
recognize simple words and half of them to perceive some sort of sound. These results suggested its
practicability, however, further development and improvements remain essential.

2. Research objectives
To give the BCUHA sufficient performances for practical use, following researches and

developments will be carried out: (1) Elucidation of psychoasouctical characteristics and neurophysiological
mechanisms of the BCU perception not only to optimize the BCUHA but also determine criteria for its indication;
(2) Optimization of speech- and binaural-signal processing to achieve higher articulation and better sound
localization; (3) Estimation of sound fields in the inner head to optimize the bone-conduction vibrator and its
holding fixture; (4) Developments of infrastructure technology- standardization of calibration methods the
vibrator output and characteristics of BCU perception.

3. Research characteristics (incl. originality and creativity)
An application development based on findings of basic researches on BCU perception. The BCUHA

is the first device to be developed that enables the profoundly deaf to sense sufficient audition without surgery.

4. Anticipated effects and future applications of research
The BCUHA is far easier to attach than a cochlear implant, which requires surgery, and thus

substantially removes the mental and physical burden experienced by cochlear implant users. Moreover, it also
can be used to treat tinnitus in severely hearing-impaired people. Other applications using element
technologies are also anticipated.
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