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Intelligent connection from perception to action
(Winston, Brady 1980)
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Ho, Dao, Sugiyama, and Hirai, Development and Analysis of a Sliding
Tactile Soft Fingertip Embedded with a Microforce/Moment Sensor,
IEEE Trans. on Robotics, 27-3, 2011



Volume (mm3) 2 x2x0.5
Outputs Fz (N) , Mx (N.mm) , My (N.mm)
Piezoresistors 16
Supply Voltage (V) 2
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(a) Localized displacements of contact points (N=6).
Inset picture illustrates the numbered contact beam.
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(a) Normal force Fz from sensor

y

e

Timne | 5]

1

2

3

(b) Moment My from sensor
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Contact angle varies
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Fujil, Inoue, Dzung, Sugiyama, Hiral,
Proc. IEEE Sensors, 2006

v 2011



> Pneumatic valves

7 N
CIPressure : 0.2~0.5 MPa |

CIFlow rate : 2.5 L/min-~
O Compact size

http://www.squse.co.jp/development/robot.html

“Shadow Hands” made by Shadow robot company
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Supply valve

Exhaust valve
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control valves
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Basic model
Valve system
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Sumadi, Hirai, and Honda, Miniaturized Unconstrained On-
Off Pneumatic Poppet Valve - Experiment and Simulation -,
IEEE/ASME Trans. on Mechatronics, 14-5, 2009



Supply valve -
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Frequency of the input veltage wave [kKHz]

 Orifice hole: ¢ 0.5 mm
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5 Vpeak 20"'25 Vpeak
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ctuator

f =

27/ LC

f : Resonance frequency
L : Inductance of the coil

C : Capacitance of PZT actuator

> miniaturized driver

* Driving TWO valves
* Two coils and one gate-driver
* Supply voltage is only 10 V







4.000

3.500

3.000

.

L

500

,_
I

ge [V

000

Volta

1.500 ¢

1.000

0.500 ¢

0.000 ' L | L !
0.000 0.100 0.200 0.300 0.400 0.500 0.600

Pressure [MPa]

5.00 V 5.17 (24 kQ)



Pressure [NPa]
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* The angle of Pulley 3 is 30~37 deg.
* McKibben displacement is 2.5 mm
* The error is 220.03 MPa
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Type |Size > > [mm] Weight[mg]
2012 [2.0<1.2><0.6 7.5
1005 |1.0><0.5><0.5 1.2
0603 O.6><O.3:<O.3 0.3

0402

0.4><0.2>x<0.2

0.1

0201

0.2><0.1x<0.1

0.01
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Sawtoothed silicon wafers using a dicing saw

100 w

Pitch:10 to 100 pum



Stainless tapes fabricated by

femtosecond laser irradiation

3
g

Pitch: 1to 2 pam



Mitani and Hirai, Submillimeter Micropart Feeding Along an
Asymmetric Femtosecond-Laser-Microfabricated Surface,
Int. J. of Automation Technology, 3-2, 2009
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v 0402 5 10 mm/s



v 2001
v

v

v 2004
v 2005
Mitani, Sugano, Hirai, Proc. IEEE ICRA, 2005
v 2006
Mitani, Sugano, Hiral,
IEEE/ASME Trans. on Mechatronics, 11-6, 2006
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