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Kuriyama et al., [IEEE RoboSoft 2019

F5ikadE] 2023/5/25



.ﬁ Ritsumeikan Univ.
k Soft Robotics Lab.

5o A=
=Xt

(100kPa)

I M, AAAART Y v RIC & BRIRERIBEE DR TEAL,
ORT AR XAhMAZyAEFEES 2020

FkadEkl 2023/5/25






j‘-fl.,? Ritsumeikan Univ.
b

A
y Soft Robotics Lab.

Outer rigid
shell

Inner air

chambers rigid shell

Wang, Kanegae, and Hirai, Circular Shell Gripper
for Handling Food Products, Soft Robotics, 2020 KETkEE %] 2023/5/25



[
. ; ;
% Ritsumeikan Univ.

oy,
‘.‘-I
74,,!’ Soft Robotics Lab.

Fikamacl 2023/5/25



-GWE: Ritsumeikan Univ.
%v. Soft Robotics Lab.

L fth, T O ) DREEODIFELXZBENE LI-ESEL XFRYE®EmS L7 v/OREE,
OFRT4 27X XhbhAO=ZoRFEEES 2020 HETE SRS 9103 /5 /05



.ﬁ Ritsumeikan Univ.
k Soft Robotics Lab.

PLIAEFLIE. RAIAERAC

®OikILo

Il

e
~
T
i
2
>
St
by
=

F5ikadE] 2023/5/25



# Ritsumeikan Univ.
k Soft Robotics Lab.

TIRRERRNNR

ZETRTRRRRARARARARIYY

0 TTTILTTVRRAANY

EHDX 17 ) 2/BFST 27 v

PLIAEFLIE. RAIAERAC

OikoLy = GRS EM R 2023/5/25



DLBAEBEIL, RAIAZRHI |

| VoY




>~ T )L R -

ma 2020/7/11

3IDAF v v FBEE T L

Ew I ) DREBLIZET AT Y v X% L TIHAMBE % 51
10000[=] D EH{F % HEER

F5ikadE] 2023/5/25



G’ Ritsumeikan Univ.
k Soft Robotics Lab.

Wang et al., Journal of Robotics and Mechatronics, 2021 KRR | 9003 /525



. \ \ A@ Fisumsitan uni
INA VT4 T /N R

AR ANEREA AN

‘Binding Han

230 B B i
pERtEr=on

Okada et al., IEEE RoboSoft 2019 Frikamzkl 2023/5/25



.‘-I_ Ritsumeikan Univ.
%q”!' Soft Robotics Lab.

LA RNNA T TN B

rigid rod

- . .'..

1 Bacl 3
e | ; i
Ty '
—
== .

lii

thin plat

Wang, et al., A Scooping-Binding Robotic Gripper for Handling
Various Food Products, Frontiers in Robotics and Al, 2021 WERESESE| 2023/5 /25






-‘-?g Ritsumeikan Univ.
i‘v! Soft Robotics Lab.

PAUNAINA T 4 TN R

Fikamacl 2023/5/25



" Ritsumeikan Univ.
@®

Soft Robotics Lab.

1) 7D EH

.
mGrioP2 RG27  piSOFTG MY oy = TEV= ey ﬁf_? mGrpP2 RG2Z  pISOFTG WEZ oy FOLE Leqy HWBRE
TYwst Yyst RIP Uwsst e TAYT i;4 7Uvst Yyst RIP Uwst e A7 2y

i 5 1

2 UHY .

774

6PF — = 1

hEIFZ 1

9T 2

P THE ,

5

:l‘::}~7 2

e 2

i 2

-t 154 2

;fj% 2

»L

EwpHl) 4

F5ikadE] 2023/5/25



.% Ritsumeikan Univ.
k Soft Robotics Lab.

NEDOFEAER

o

= RITHAKR

F5ikadE] 2023/5/25



Soft Robotics Lab.

" Ritsumeikan Univ.
®

071 — S AR

12 X 10°* FEHE1mm 2 E50mm/min

1071

stress
=

-0.01 1] 0.01 0.02 0.03 0.04 0.05 0.06

RekaE#| 2023/5/25



Coefficients

0.8

0.7

0.6

0.5

0.4

0.3

Samplel-Hamburger

0.714
0.685

0.667 ' 0.658 0.656

0.442
0.413
0.37 0.372

0.379 '
o— —o—

=@=Static ==@==Dynamic

100 150 200 250 300
Weight[g]

Coefficients

m oo

BT 1%

Sample2-Hamburger

0.878
0.740 0.752 0.746 0.759
—_—————0

0.494
0431 0440 0430 0428
o ————

=@=Static ==@=Dynamic

100 150 200 250 300

Weight[g]

Coefficients

1.0

0.9

0.8

0.7

0.6

0.5

0.4

¢ Ritsumeikan Univ.
k Soft Robotics Lab.

Sample3-Hamburger

0.918 0.856
0.861 0.878 0.863 :
0.642
0.595
0.544 0.560
0.513
=@ Static «=@==Dynamic
100 150 200 250 300

Weight[g]

FkadEkl 2023/5/25



.‘-ﬂlqg Ritsumeikan Univ.
%q”!' Soft Robotics Lab.

FkadEkl 2023/5/25



@ Ritsumeikan Univ.

Soft Robotics Lab.

VT FBRT 4 U AR E

ZoDWHEZEBAYICAHWTHLWERZRIR TS0 Ry MNIETLIMREZRBLSEDTNET

L

J7ﬁj7ﬁﬁﬁ

F5ikadE] 2023/5/25



-‘-alqg Ritsumeikan Univ.
!’ Soft Robotics Lab.

PRI P SR A R & RAT

FkadEkl 2023/5/25



_‘-"'ﬁ‘q? Ritsumeikan Univ.
wngooﬁ Robotics Lab.

area-independent

= fabric sensor fiber sensor fabric proximity sensing force sensing

micro force sensor
2012 2014 2017 2020 2021

tactile image processing  fingertip model bend sensing  contact estimation  gmpedded soft sensor
2010 2015 2020
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Loadcell :

(5)- Denim

Ho, Makikawa, and Hirai, IEEE Sensors Journal, 2013
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Fabric-based Proximity/Contact Sensor

Sensor made of conductive fabric  Proximity to the robot
Can detect approaching/contacting objects

Y axis of the robot

-

W — [ :Proximity
M :Contact

x axis of the robot

Can cover curved surfaces of rigid/soft robots
Applicable to safety sensors of robots




Variable Stiffness Link with Fabric Sensor

(b) Fabric
Rubber tube

(a) Rubber tube Fabric
(Inside layer) (Outside layer) /___x\_ (Expanded)

Rubber tube
(Original shape) |

Stopper

Air tube

Connected to
compressor and valve

A

Pressure applied

Friction force



Variable Stiffness Link with Fabric Sensor
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Adaptive Update of Reference Capacitances

in Conductive Fabric Based Robotic Skin

Takahiro Matsuno, Zhongkui Wang, Kaspar Althoefer and Shinichi Hirai
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