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2 Soft gripper with finger built-in IPMC sensor
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3 Parameter to estimate finger tip position
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IPMC Sensor
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4 (a)Molded upper part and bottom part,
(b)Fabricated soft finger with built-in IPMC sen-
sor
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IPMC Sensor

Soft Finger

IPMC Sensor
Built-in Soft Finger.

5 Fabricated soft gripper with a soft finger with
built-in IPMC sensor
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6 Curvature constraint frame and measurement
set up used to calibrate sensor value
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7 Calibration result of curvature v.s. sensor volt-
age v.s. applied pressure
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7 2 Average value of exprimental results

Diameter of object [mm)] 50 75 100
Average estimated value [mm] | 54.8 | 79.7 | 109.8
Standard deviation [mm] 1.22 | 1.30 | 3.73

M 9IRS, 75 7 ORI, e ER 2R
3. BHEESERRIX, 75 mm, 50 mm, 100mm DJET
EhE L7z, 18 oNHEEERD 15 OEITF © R
PR2ITRNT.
HEMROFIEICER T2 &, KK TIRRE L2
HiETIE, 1 EREOMEA THEMIRDER 2 HEE T =
3 RMER L. iz, EERED SRR ER
PREVWRE, BENKELRZ e bhrot. ZHUZ
T4 VHHEE 2R T I 4y T4 7L T0WERD,
J A R & BHEEMEANDEN T 4+ ¥ HDOREI/NX
BRI ENBDIELEZS. ZOEEDFRRA
LT 200KRENEZ NG, 10HIE, 744
HEFHOBETHS. RTIRTFY IV T — 1
VEERTIE, REMEY 7 4y T 4 v LB
F—H L TRV, fBEFENCE 74y T4 LT
2XAZHWTED, R B ARICHED T > TV
BE, REIHECEENHZ. 2 O0HOFEKE LT,
IPMC & Y3 WY 7 + 7 4 ¥ HDB—EDRIRTEE
L TOWRWAREER BT 51 5. IPMC & >N Y
7 N7 4 v H—BOMRTE S, thRiEETEE
ERR L7z, L2 L, Wiik%E 7Y v R TiBR T % & &3,
HSREMIC & B2 T —EMEBETEE LRV, KEX
WEDKELZ XD FIF37=-0120%, 5502 oD%
RN EHNET 2REDRDH 5.

5. 8

ARFWX T, IPMC 2 YWY 7 + 7 4 Y ARV
TR DO R 2 SHEEFEZRE L. £3, =a2—
$v bRDOY 7+ 74 UHIZIPMC 3 Z2HET %
HERERL, DWW TRy HBEENRS 7 4 v H D
REB/EE00F ) L —yaryiERRLE T
FMAD K & XHEETIX, 7 14 > H OEER» S8/ D FE
R Re, PRRORE X RHET 2 HIEEPEHL
72 BRI 3EEOKREXDELIMFERZICRLT, X
XXWEEITO 2 TREFERROVWTOFHEZIT-
7=, BEALOFER, IPMC VYWY 7 b 74 VAT
HIRMORE TSRO EREHETE 2 Z L 2
RBLTz. SRIEFBELZRZSHEDICHE LT, B
MEVEFECHE T 2> AT 5%, KEXIEU TINE
Y& BERCHE DT 20 Ry FR RT3,
BB ARSI EERANRR S ISR AT - SRR
A —X AT 9 - 0l 7 L0 EZT .

2 £ X W

[1] H. Iwamasa & S. Hirai : “ Binding of Food Materials
with a tension-sensitive elastic ~ thread ”, Proc.
IEEE Int. Conf. on Robotics and Automation, May
2015, pp. 4298-4303.

[2] Zhongkui Wang, Haruki Furuta, Shinichi Hirai, and
Sadao Kawamura :“ Ascooping Binding Robotic Grip-
per for Handling Various Food Products”, Frontiers in
Robotics and Al 10.3389/frobt.2021.640805,Feb.,2021

2023 9 11 14

78.2mm

' 53.3mm

8 Experimental results with (a-1,2) phi 50mm ob-
ject, (b-1,2) phi 75mm object, (c-1,2) phi 100mm
object.
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