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Brachiation Robot

Brachiator | Brachiator i Brachiator I






Brachiation

Biped Locomotion Quadruped Locomotion
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Western Lowland Gorilla

Gorilla, Gorilla, Gor




Prototype of Gorilla Robot

Gorilla Robot I Gorilla Robot IlI

Gorilla Robot |

(2002)

(2001)

(2000)



Lateral Motion




. Sagittal Motion




: Brachiation

_ Bar Interval:0.40[m] Bar Interval:0.45[m]



: Trot Gait

0.10[m/s]
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Walking




:Experimental Result

(A)-~(B):1.0[s] (B) -(C)10[s}]  (C)-(D):1.0[s]



Motion Learning

fore learning

After learning
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-chip Separation and Reaction Using Thermal Gelation

jent, dyeS, —

ith media etc. Sample solution

ITO electrode
(200 um x 15 um)
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(@) Top view
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Glass

40 um Glass
(b) Side view
Nagoya Univ.






http://www.berkeley.edu/news/media/releases/2000/07/27_nano.html

norobotic
Anipulators

DOFs: Total: 16-DOFs
Unitl: 3-DOF (coarse), Unit2: 1-DOF
(coarse), 3-DOF (fine), Unit3: 6-DOF
(ultrafine), Unit 4: 3-DOF(fine)

o 4 Picomotors™ (Units 1& 2),
9 PZTs (Unit 2& 3), 7 Nanomotors™
(Unit 2 & 4)

- 3-4 AFM cantilevers

Working space:
18mmx18mmx12mmx360° (coarse, fine),
26umx22pumx35um (ultrfine)

e Positioning resolution: 30nm(coarse),
2mrad (coarse), 2nm(fine), sub-nm
(ultra fine)

FESEM and AFM

cantilever
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Flexural Rigidity Measurement by Buckling an MWNT

A single MWNT
with estimated
dimensions of
~p30Nm X 6.9um
was bent with an
AFM cantilever
(k=0.03N/m).
Flexural rigidity
IS obtained:

El, — 8.641x10°°Nm?

. Dong, F. Arai, and T. Fukuda, 3D Nanorobotic Manipulations of Multi-Walled
bon Nanotubes, Proc. of IEEE Int”| Conf. on Robotics and Automation (ICRA2001),
32-637 (2001).
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TOPO 15.0kV  X35,000 100nm WD 17.1mm NagoyaUNIV TOPO 150kV X95000 100nm WD 17.1mm
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Single MWNT ($620nm)

Single MWNT F

(630nm).

Bundle of
MWNTs
(¢30nm).
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Bundle of
MWNTSs
(¢82nm
><5um)
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Single MWNT
(¢30Nnm><3um)

Bundle of
MWNTS
(¢80NM><2um) |




Deformation
Indlcator

Multi-walled Nanotube (Open via
Destructive Fabrication)
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3D NRM In situ

of CNTs Automatic Inter-/Intra-
inside NRM Molecule PC
HRTEM of CNTs

NEMS
Manipulator Molecule
with Multi- Identification
CNT Probes L
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Deposit

NEMS ! Atoms with
Exponential Dangling
Assembler : Bonds

Controlled _ : Single
Bond Directe Molecule B
Formation Self- Deposition PC=Property
Inside CNTs Assembly by Multi- Characterization,
Electron NA=Nano Assembly,

ND=Nano Device,
NF=Nano Fabrication



Evolution
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