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High-speed Measurement of 3D Ultrasound Field Reconstructed from Shadowgraph
Images
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An experimental system for the measurement of a 3D ultrasound field
reconstructed from optical images was developed. The optical images of a 3D focused ultrasound field
were obtained and the pressure field was successfully reconstructed. A simulation code was
developed to estimate optical phase modulations by acoustic field from shadowgraph images. The error
of the reconstructed pressure when the distance between the acoustic field and the optical
measurement plane was relatively long was reduced by the simulation. Furthermore, a 3D ultrasound
field was reconstructed using the combination of the optical measurement and numerical simulation
where the nonlinearity of ultrasound propagation is considered. The measurement time for a 3D
nonlinear ultrasound field was significantly reduced by the combined method.
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