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Development of wearable sensor using microphone for evaluation of human scratch motion
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Abstract: This study aims to develop a system for evaluation of human scratch motion that is important information for medical
treatment of skin diseases. We focused on scratch sounds accompanied by human scratch motion to evaluate mechanical characteristics
of human scratch motion. At first, we attached microphones at five different positions on the hand, and measured scratch sounds at each
position. Then, we determined appropriate fixing position of a microphone sensor. Next, we developed a microphone sensor suited to the
appropriate position. Then, we investigated the relationships between scratch sounds and mechanical characteristics of human scratch
motion, such as pressing forces and finger tip speeds. We proposed a method to estimate the characteristics of human scratch motion. In
conclusion, we elucidated the relationships between a parameter of scratch sounds and pressing forces and also confirmed effects of

finger tip speeds on the parameter of scratch sounds.
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Fig.2 Aspect of experiment

Fig. 1 Sensor position
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(a) Bending motion (b) Scratching skin
Fig. 3 Output of the microphone sensor
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Fig. 4 Structure of the microphone sensor
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Fig. 5 System of experiment

Fig. 6 Sensor and marker position
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Fig. 8 Scratch sound
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Fig. 11 Relationship between Fz and Psum100-2000
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