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Development of a Wearable Palpation System Using Acoustic Reflection Tactile
Sensing and Embodied Haptics
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In this study, we developed a wearable tactile sensor system capable of
evaluating the hardness of the cervix for effective preterm birth risk assessment through internal
examination. Utilizing the principle of acoustic reflection sensing, we designed a wearable sensor
that can be attached to the fingertip with an opening on the fingertip pad to touch the target. We
also examined the feedback of sensor information to assist palpation movements and found that visual

presentation for sensor posture correction is superior, and perceptual substitution presenting the
state of the sensor is more effective than operational guidance. Additionally, we proposed a method
for hardness estimation using the sensing history, demonstrating accuracy, reproducibility, and
stability. Clinical trials using the sensor on pregnant women suggested the possibility of
three-stage hardness identification.
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