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Improvement of the diagnosis of osteoporosis base on the high-accuracy
ultrasound simulation with the relaxation mechanism of the material
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A numerical simulation system of a real-size 3-D model of the human radius
including the cancellous bone part inside for calculating the propagation of ultrasound was created
by using a high-resolution CT device for deriving the X-ray image of human bone. As a result, it was

realized to Investigate the behavior of the ultrasound when the bone density or the physical
parameters of the bone were changed.
The investigation using the visco-elastic FDTD method was also performed. Here, some interesting
effects of the viscosity of bone material on the parameters of the received waveforms were found.
In addition, a machine learning system was developed to directly estimate not only the bone density
but also the %eometry of the wave reflectors allocated in the propagation field by using the
received waveform that propagates inside the bone-mimicking model.
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