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In this research, we introduced a design methodology to dispersedly arrange 347
multi-axis soft tactile sensors to a humanoid robot and an algorithm to determine
environmental contact status; push, sheer and twist from integration of deformation of
sensor modules. Usefulness of these approach are confirmed with a humanoid robot
platform and real-world task experiments.

AT ERR
(BEEHAL : 1)
[ERESE LiEESE T & &t
AR ERR 2, 800, 000 840, 000 3, 640, 000

WFFE55 8 - e R » b

BHFEOSE - MIE - [T - RSO - iEeRT 1 7 A
F—U—R:ba—~/A K- EHRFI - ZRETINE - Q0010 - R GRS
1. WFZEBHAE L YO 5 RLERE EHEBESND O HAERET, ADD,
HDHNMNE AL BT AT ZHHIL TV

MIRREROE B BREEOMER A > M
ZEDHER I, BRSO 1172 & o @k s
Rz LT s20Ry hoBEAIEES
A WEBAREICR D oob D, Hia b E
ToRRATEY SV A T D RRTE, IR R A RE
PREL, LY Kbta—~ /A FEHWEFE
XS A7) 5 EEMIE & @ U Tt
BB O E 2 5 0 D HF3EICE D fLA T
ETTW5.

o XS R od, FEHFICBIT S ER
FNHREMF DR DEEEE LT, vy FBA

FIRERE IE DM NG AT > TE TV D
D, ZOTEDITIIARCERE EEML-Z &2
L THhNY, BHIIENT A% LA T
HHDOBHEFLED T RV H RSN M
ThY, i LTEeRy MRENEE
WDAT =D D ENRHFKRNED
A B OICE ST,

2. WHgED B

AWFIETIE 3 WL BRRER 2l 2, 2>



oAy ORI AREREE T L
LTk Y [1]lzba—~ /A K
Ry hOEFIZHBELET D Z L TRyl
HARTOWBNEOHRIELRRET 5.
FIZZ DN EN S SN 5 iR G ®RIC IS
W BREE & OBEMURERRGRIE AR E T D 2
EERAML, K1 TR LEMRZETEIY A
TAEWEL, TOMPEEIENITHRGET 5.

sensor deformations

Contact state detector
deforamation vector

operation &

current
'contact states

control
command

Motion generator

1 : The object passing system between a

adaptive

: y
motion

Contact state reougnizerl

human and the humanoid robot covered with
a soft body exterior with soft tactile

sensors
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Part "E::]a' Hardness | Number
Chest 20 52.2 56
Upper arm 30 522 42
Lower arm 25 52.2 24
X Front waist 20 46.4 26
Side waist 30 52.2 12
Back of bady 30 52.2 30
Hip 30 714 9
Back of thigh 30 714 24
Leg 30 52.2 124
Total 347

2 : The humanoid robot covered with a

soft body exterior with soft tactile

sensors
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X 3 : Contact state estimation in a 4x4
testbed by x deformation,y deformation, z

pressure and rotation
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4 : Passing a box using front body of the

robot
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