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Sugiyama and Hirai, Crawling and Jumping by a Deformable Robot,
IJRR, 25-5/6, 603-620, 2006
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Hirai et al., Prototyping Pneumatic Group Actuators
Composed of Multiple Single-motion Elastic Tubes,
IEEE ICRA, 2001
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Binding of Food Materials with a Tension-Sensitive Elastic Thread

Hisashi lwamasa and Shinichi Hirai

Department of Robotics
Ritsumeikan University

Kusatsu, Shiga 525-8577, Japan
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Item Connex260

Work space X255mm x Y252mm x Z200mm
Resolution 600dpi x 600dpi x 1600dpi
Layer thickness 30 um

Input file STL / SLC format

Material Photopolymer

Multi-material 14 kinds material simultaneously

ValoWhite (hard) TagoBlack+ (soft)
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(a) Design 1: uniform finger without link

(b) Design 2: uniform finger with link

(c) Design 3: non-uniform finger without link
BB 2017/4113

BOEEDZaL— 3y

Design No. 1

Design No. 2

Design No. 3

IS 1 2017/4113

PEFEDIAL—ay

M

AR 1 2017/4113

KA 1 2017/4113




HHEE 1 2017/4113

R RER

INILT DIRIK

102 Commercialized
solenoid valves
_ 1ot Unconstrained
= WEED for Mckibben
=, 9 actuators
g 10 &
2 8
3 S
o Micro 2
103 valves §
10-6 H
8
106 103 100 10T 102 103
Size [mm]
BB 2017/4113 IS 1 2017/4113
i IA4OAEKEF R
e *ﬁ i /r A =X :t 7N
inlet port

ZERESF ERE)EI R

AR 1 2017/4113

outlet port

vibration devise
(PZT actuator)

LIS
L1

(a) Off (b) On

KA 1 2017/4113




BREIRIRH — nE

Flow Rate[L/min]

0 20 40 60 80

Frequency[kHz|

HHEE 1 2017/4113

exhaust valve

A

16.0 mm

=AMmEF

supply valve

HHHE 1 2017/4113

£ A1 E] B

0.60

IE A8

----Reference
050 | —— Pressure
£o.40 |
2
20.30
2
a
20.20
o
micro controller pressure sensor 010 r
0.00 !
amplifier 0 10 TimeTs] 20 30
HREE 1 2017/4113 BB 1 2017/4113
/ == he L —1X
£ 731l 4E EEENEE - =
0.60 12
----Reference
050 I — Pressure 10
= 8
E
-
T 6
-4
B
E 4
2
000 ! 0 0 2 4 6 8 10 12 14 16 18 20
0 10 Timels] 20 30 Voltage[V]
I

AR 1 2017/4113

KA 1 2017/4113




RYFARUTIF1T—3DERES

N R DERE) (EREO?

W)

HHEE 1 2017/4113

HHHE 1 2017/4113

YIrARTAORAHE

3¢ AVINIV/) .%IZEJEIIT‘JF

MiTORYE

—
HE#E [ 2017/4113

AW%TUJO

o TR
e \;‘&;‘ ~ ,\./'\ A

_ S o ) 1 /
REGYELT !ESS"" YN N

~ L A
N AN w/ > W'\w

- \-\\.-u\(f////

BOEORMEEMEERZER LI ER Y 2T LOBI

—

B NN e T 4 B

268 - &M 1 \—NRRE

(e | |

X D=

% 1 2017/4/113




tREJ )=+ /3%

HHEE 1 2017/4113

S5 THY+#&E)Y

INYS TG 1)y N—

HREE T 2017/4113

IS 1 2017/4113

NV TN )y iN—

AR 1 2017/4113

YIRARTA VAR E

ZER

EEFHOARYE
| -

D)

;5[ ]
ANEETYLY RiTRRYE

KA 1 2017/4113




HEE 1 2017/4113

Micro force/moment sensor

Ho, Dao, Sugiyama, Hirai,
IEEE TRO, 27-3, 2011

Fabric Tactile Sensor

Ho, Kondo, Okada, Araki, Fujita,
Makikawa, and Hirai, IEEE/RSJ IROS 2011
Ho, Araki, Makikawa, Hirai,

IEEE/RSJ IROS 2012

Tactile image processing
Ho, Nagatani, Noda, and Hirai,
IEEE CASE 2012

Ho and Hirai, IEEE HRI workshop, 2012
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Electro-conductive threads
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Ho, Makikawa, and Hirai, IEEE Sensors Journal, 2013
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