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Tactile Sensing Based on Human-Finger Vibration Measurement
O Takayuki Iwamoto (The University of Tokyo)
Takayuki Hoshi (The University of Tokyo)
Hiroyuki Shinoda (The University of Tokyo)

In this paper, we propose a new tactile device which can measure the contact position on the fingertip. The device utilizes the

difference between elastic waves propagating along the finger. As a preliminary experiment, we measured the propagation of the

lateral and longitudinal wave along the left index finger. Impulsive forces were applied on the fingertip. The propagation waves

were measured with a phonograph cartridge placed at the skin surface of the middle phalanx. The result suggested that the difference

between the velocity of the longitudinal wave and lateral wave can be useful for estimating the distance between the contact position

and the measuring point.
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Figure 1. A cross section drawing of a finger.

Figure 2. A photograph of the experimental setup
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Figure 3. A close view of the setup. An acrylic bar with a spring and a
phonograph cartridge were aligned along the center axis of the subject’s

finger. An aluminum bar with sticky rubber was used for fixing the subject’s

nail.
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Figure 4. A schematic drawing of the experimental setup.
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Figure 5. The observed lateral wave and longitudinal wave for D = 20mm.
The vertical axis represents displacement. The horizontal axis represents

time.
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Figure 6. The observed lateral wave and longitudinal wave for D = 25mm.
The vertical axis represents displacement. The horizontal axis represents

time.
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Figure 7. The observed lateral wave and longitudinal wave for D = 30 mm.

The vertical axis represents displacement. The horizontal axis represents

time.
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Table.l The distance and the propagation delay time.

D [mm] 20 25 30

fpa [ms] 1.62 2.04 3.03
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