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in vivo bone assessment based on measurement of ultrasonic propagation speed by
airborne ultrasound
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Quantitative ultrasound, measurement and evaluation of ultrasonic propagation
speed or attenuation characteristics, is one of the diagnosis methods of osteoporosis. In this research,
non-contact measurement of the propagation speed in a heel using airborne ultrasound which passed through
the heel has been studied. The passed-through ultrasound is extremely attenuated due to a large
reflection from surfaces between air and the heel. Therefore, pulse compression using an M-sequence,
which is one of the binary pseudo-random sequences, is employed for improvement of the signal-to-noise
ratio of the passed-through ultrasound. Furthermore, ultrasonic transducers are inclined with considering
the surface inflections by scanning of the shape of the heel. In in vivo experiment, then, passed-through
ultrasound, whose attenuation are from 80 to 90 dB, can be detected by the proposed method.
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