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Robotics

CEMS Topical Meeting on

5 e
Special Issue o

The Path Ahead in Soft Robotics

http://www.liebertpub.com/overview/
soft-robotics/616/

soll;t "
robotics
Oo% \toolkit

http://softroboticstoolkit.com/

Soft Robotics

Ay g t? October 27-28, 2016
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RIKEN

https://www.cems.riken.jp/topicalmeeting/soft2016/

BARORYEER VIMARTAIVAMEEMEZE S

Matteo Cianchetti
Laura Margheri fdri‘mgqh

Soft Robotics:

Trends,
Applications
and Challenges

Proceedings of the Soft Robotics Week,
April 25-30, 2016, Livorno, Italy

http://www.robosoftca.eu/
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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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INAT 427 (binding)

fingertips

O fingertips O

O object

JA—R4H 00— (force closure) r—2% (caging)

elastic thread

@

object

Iwamasa and Hirai, X X
|IEEE ICRA 2015 N T 1274 (binding)
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Electro-conductive yarns Polyurethane rubber core
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19 ¢80mm -4/ mm 5129 @65mm - 51 mm
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(d) r— (e) : —

eihang Univ., T. ang, July, 2016

Harvard Univ.

M. Whitesides, 2014 Harvard Univ., M. Whitesides,2011

Harvard Univ. Amrita Univ.
. R.J. Wood, G. Udupa,
Ef 2016 2014




ltem Connex260

Work space X255mm x Y252mm x Z200mm
Resolution 600dpi x 600dpi x 1600dpi

Layer thickness 30 uym

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
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Flow rate [I/min]

INLT DIRK

Commc_arcialized
solenoid valves

Unconstrained

valves for Mckibben

actuators

Micro
valves

for wearable robots

106 103 100 101 102 103
Size [mm]
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vibration devise
(PZT actuator)

(a) Off (b) On

outlet port

RkESR 1 2018/5/31



Flow Rate[L/min]

12

10

ERENFE M — R
ﬂ
. A\

Frequency|[kHz]|

kS 1 2018/5/31



=AMRF

exhaust valve
supply valve
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micro controller pressure sensor

amplifier
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----Reference
0.50 — Pressure

Time [s]
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----Reference
0.50 — Pressure
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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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(a) Structure
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‘ unit resistor »

——

(b) Density of conductive fibers (blue fiber) increases when tensile
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(a) Relation of load and resistance
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(b) Relation of load and stretch
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(b) Detailed signal
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Rigid fingertip

Loadcell

(1)- Tile (2)- Sand

(5)- Denim

Ho, Makikawa, and Hirai, IEEE Sensors Journal, 2013
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