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Easy 3D Measurement of the Ear Canal and Quantification of the comfort of the
hearing aid shell
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A three-dimensional (3D) optical scanner for the external ear canal can
determine details of surface profiles of the ear canal without using impression materials. But the
measurement of the relative coordinates of the 3D optical scanner is essential. The objective of
this study is to determine the shape of a curved ear canal without measuring the relative
coordinates of the 3D optical scanner. Although machine learning requires a large amount of data, it

is not realistic to collect such data using an actual optical scanner device, so we developed a VR
experiment system. Experiments were conducted in a VR environment to study the method of 3D
coordinate restoration. Assuming that the trajectory of the tip of the optical fiber is a straight
line, images were taken at multiple trajectories with different entry angles, and the possibility of
determining the 3D shape without measuring the relative coordinates of the 3D optical scanner by
fitting multiple trajectories was demonstrated.
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