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Fig.1 Interactions for function achievement.
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Fig.2 Analysis by Reality-Based Simulation
Approach.
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Fig.3 Analysis by Reality-Based Simulation.
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Articulated Object Mode
Shape :
0s : 3D Surface Shape
Ov : 3D Volume (A set of voxels)
Og : The center of gravity
Functional Pose :
Osp . A plane of symmetry
Ocross : Cross section shape on Osp
Oaxis : A primal axis on Osp
Force :
Fcp : Contact Point
Fef ¢ Contact Force without actee [N]
Fef’ : Contact Force with actee [N]
Fy : Yield Point [N]
Lever :
Lp : Lever pattern( (a)/(b)/(c)/(d)/(e) )
L 6 max © Maximum rotation angle [rad]
Ld : Direction of rotation
Lf : Fulcrum position
Lep : Contact plane
Lbp . Base plane
Lis : Interaction space
Lip . Interaction point
Lm : Magnification of lever
Lia : Area of interaction with actee [mm’]
Spring :
Sk : Spring factor [N/rad
\_ Sif : Spring initial force [N] Y

04 O0O0O0OO0O0OCOOOOOOOODOOOO
Fig.4 Model of articulated object.
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(a) Stable pose Ov (b) Cross-section with a plane

of symmetry Ocross
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Fig.5 Cross-section shape analysis.
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Fig.6 Functional pose of articulated object.
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Fig.7 Contact force transition with/without actee.
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Fig.8 Postures of three oppositions.
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Fig.11 Grasping Force in Pad Opposition.
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goo Fac

= 5500 - I ©

0000000000000
3.6 Step 500000000
00000000000000000000000

000000000000000000000000
e 000DDDODOOOODDOOOOO..O

oo
e 00O0DODDODDOOODOOOOOOODO

00..000
e 00ODDOOOODOODODOOOOOODO

00..000
00000000000000000000000

000000000000000000000000

000000000000000000000000

0000000000000000000000
0000000000000000 “0070000

000000000 “0000070000000 4“0

00”’0000000000000000000 Step

50000000000000 1300000000

000000000000@OO0000@OOOO

000000000000000000000000

0000D000000000000000000 “D

00”0 “000”0000000000000000
00000000000000000000000

0030000000000300000000000

00009Y00000000000
3.7 Step 6000000
000O0(1)000000(2)000000((3)00

0000000 30000000000000000

000000000000000000000000

... 1008

5~9 10~14  15~19  20~24 25~29 30~34

0 14 Pad Opposition 0000 NOD
Fig.14 NOD in Pad Opposition.

gooooooooooooobooOoooooooboo
O0prPiOOO00OO0OO0OODODO P2000ODOOCOOO
OopP30Oooo

e NOOOODOO P1

poboboooboobobobooooobobooo
gooboboooboobooboobooobobooboo
000000NODO NaturalOppositionDistancel
gooooooooooOoooooOoooOooOoo
0000000 MoNODOODDOOoODOoDOoDO
0000000000 Opposition Vector 0 0 0O O
ooooooooo 4o0oNODODDOOODODOO
goooobo0o0o0ooDoObbO0o0ouobDDbDO 400
00000 PadOpposition 0000 NOD OO 200
26mm 000000000000 DOO0O0ODOO0O0OO
PalmOppositiond SideOpposition D000 NOD
00000 30040mmO60070mm 0000000
go0o3.22000000000000000000
000000000000000 OppositionVector
oooo l,,oNODODOODOO NODy...OoOOoOOoOo
A =|NODuwe —lop| 00 0A =00000000
P1OOOO0O 100000000 PIOOADO NOD
000000 o0OOD0DOOODO.62500.080000
oo0oooo

e ONOOOO P2

poooooobobobbbbboooooooooo
gooooooooOoooOooobooUooono 1500
000000000 F,00000000 Fagr(e) O
000 Fogr(p) DO00DODOOOOOOOODOOODO
0000000 Fs(p)UD 150000000000
0000 Fae(¢)0O 150000000F,(¢) 000
0000000000D0D000 Sk[N/rad 0000
0000000000000000 Fay = Fage(¢) O
00000000 P2000000000OO/00DO

1805



000000o0o0ooo0o 2007/7 Vol. J90-D No. 7

Fs(¢) Fs(¢) R

1 | -

, . «Dac——> e
—Dag——BIEMIE W Dag———
Lf Lf
ERNREL RERSHY

015 0000000000000000000000
oooooooooooooo
Fig.15 Reaction force with/without actee.
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