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Measurement of Object Grasp by Human Hands Using MEMS Tactile Sensor Embedded in Elastomer Sheet
Hideto Kadota ™, Taisei Nambu
Takashi Abe, Masayuki Sohgawa, (Niigata University)

In recent years, digitization and reproduction of human behavior is expected in the fields of sports and

handicraft manufacturing, especially the pressure and skin deformation during grasping, which are not visually

measurable. In this work, a MEMS tactile sensor embedded in a soft elastomer sheet was placed in a human hand

to measure force and deformation during object grasping. As a result, it is demonstrated that outputs

corresponding to changes in bending and normal force due to grasping can be obtained, and the normal force

estimated from the outputs almost agree with the measurement results from conventional equipment.
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FPC embedded in the elastomer sheet

(2-2)  fEE Y ORMEE

X 3 (CEREMEFIINEEO D o F L R—EB OB X %R
T, D FULA—FZZO LIRS Cr BOIGIZ X
D, EWEHF~OYMT=bARERFLTND, I FLA—D
[ S 2> B B SR o E & (2 PDMS 238 L7284 13,
ZOELHEIBA L, OFT AT =B EOT Z2 b
Bl OEPUERIEMT 5, —FH T, B F L AA—0HHEEN
5 EE R O & (2 PDMS ANEF LI HA1E. bhiERN
WML, OFT A = IR T A 23N 25 72 OIEGUE
AT 5, EAMEEOBIX, B F L 3—DaE BN A
WK EEGELNGE, BT L AR—IZBEREL D -
DOTHT =P OIWPUER ML, FAB D OFH & D
LA, DU FUR—ZEMRNE T D, BHUESE
b, —J, =T A Fv— MIHFRQ LY 72 EOERNIN
bolZBITiE, =T A RNEIICA LT B0 v F LAN—ifF
DS DH N LV ISEPEAT D, EMESIPEHT 5
BhH. TT7ARYOTF v THLNESOBE I T
LAR—=DIbBHBEADT B0, OF s — 2 OEPUEN
HEIL . SIBROBRHIY T OB X 34 U5 7o, IEUED
DI B, FR BICE 2L 2 CEBEEE Lz T LN
=MD ESTTAHZ LT, MEOKRE ST TRL

XX-XX-XXX

T3 TERAE AL & DHEE S WTRE T H 5,

‘ Force

Elastomer

Direction p— e
deflection Increase Decrease
Resistance Decrease Increase

X3 ik D AOMmEE
Fig. 3. Force detection principle by the sensor
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Fig. 5. (a) Contact position of the sensor and state of

a ball before and (b) after gripping a tennis ball
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sensor chip during gripping a ball
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Fig. 7. Sensitivity of each cantilever to normal force

application of the tactile sensor
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