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Tactile Sensing Based on Human-Finger Vibration Measurement
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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

3. =R

3.1. REREH
FERO BN A=A v -V 2 BRI L - T,

ED X RIRET— RNEL, EHETIONERNEZET
5. B OEET D2 MMEE 2 AT AN RE A RS (B]
W) AT H NS AT BT (RE) L2 EL CERIT %
728, LLF O EBRBREE 2 F\V -, SRS 00 5 H3 Fig. 2, Fig3
WY

BIEICHWEIRRETREE Lz, fRoBRTiddmiE ki
Bz, FBOJNESICITE A (BluTack) %111, z A7
— VN Lo TE S R L FFRRICEE LTz, FRIehmE
OFE &L, FBOERPRIT S E TR BICREES EL
7o, WEEBRE RS O RIS A b E TR L2 fkks H i o 4
120, 2ETOHEBPHMRNL I L.

BB OFRIEER A VSV AR B EINZ 5720,
Fig. 4 IRT X 9 8B\ 2, NRDOW=T 7 U VERSY
O L T REIFERI—EICRD Lo L. R HEETD
ERATICIXERS 0.8mm DO EY FHF bz, L 5V T
TNT v FENTEY, HRE ORI BREIC, SR
HEEE O GND IZERt S D L 92> T B, o
SEIRA R ORI R AR TE S L 5 IT o T
5.

e O FEICITBIE R O GND BT 5 72 DA b T
v T REEE L., eI oL —ET 5 L5 1
B U7z, SABRJESEiE D - TREI S5 Z & 23w]
FECThoTz. £/, BI bz AT —VICL-oTHE T2 &R
T& 7.

WERE ORME 2 51T 2T 2303 2729, #HEBRE O
ORI, A—F 4 A H— ) v P EEE L. A—F 4
FH—=F ) v Rz AT —=VICBY TN, A—F 4 A —
MU POV a— REOEET N DT N EE IS D &
INBEINHE SN, =T 4 A D —FI v I,
audio-techinca ££:0> AT10G % AV 7=, AT10G O H 113 $H w0
BRSBTS, HAERE, Bz 77—V EHRLZ
DEENEN E(0), X(o)k T 5L,

E(w)= joaX (o) @
_ ‘E(Q’o]
‘" @, ‘X(a)o} ©

THD. 72120, ap FIRECHW DA [rads| THD. o
DOMENE, B 1kHz [28\\C, 5.0mV OFBEEH A EHED
ZERCHRNE 35.4um (ZXHET 5 2 E B G)R & 0 E Lz, ki
DFERDOFRITB O TI R TENIRIR[um I HE L7 i % H
TN,

REFHIAOT A AL LT, THuellba— FHOA—
FTA4F =PV v PERNEEAELTICRYT. £1, 4—
T4 A= ) v, ETFHAOERESE) MBS MOEREO 2
HEEAZERICFHIARECTH H. -t TREAREhE, IR
BE2S pm A —&# —T&H 0, 20Hz 7> 5 20kHz £ T &K
EAN—LTWD. IBIC, WESLITEHC L 288 Ch
D, HOBMNL 2 ERELMNTHDLZ E0 D, WERED



Bl VIR EREOBERGUEEZ A I L ERFTLEAL
BRNEBZBND.

ERIEEDO S L, HREOROEERSY, BLOA—T 4
FH— MY o DITHIRE RIZIRY e, i, EE
FAEROBRENOHZE L T 2IED & e R & %078
THEOHTHD.

WEREIL 20 BV 1 4 THhH o7, WERE DI &8
1 i E ToOR I, 26mm, 55 1 B & 5 2 BT & ORIFEIL,
20mm Tholo. =T 4 AH—F ) v POMBIXEE L,
BEMZDROMNMEEZAEE L., W8y M-8 E, 4—
FuA I =Y VDL a— FEHEN L OB, 20mm,
25mm, 30mm & L, 25mm ORI, FEEEINZ 75 & o
WMOFLENR—ETDHLIIT LT,

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.



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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