gboooboooboobboobbooboobobooboon

1 0000

00000000000 O0o0OooOoo0bobOODO0o00o0o0oDo0oDbo0OO0000O0O0Odd Feedback
Control MechanismO0 OO0 00000000000 COCOOOOODOOCOOOOODOOOODOOOOOO
gboobooooooooobooboboboboobbooboooobooooobooboooobooobn
gooobooboobooobooliboboobboobobooboobooboobobboon

gbooobooooobobooboooboooooboobooboobobooboobooboooa
O Feedforward Control MechanismO OO0 0000000000000 OOCOCOOOOO00200000¢0
OO000000000OC0O00DOCO0000OCO0000OOO0O000OPolitOO1979; Bizzi 00198400

gboooboooooboboobobooboobooboobooboobobooboobooboooa
googooo

e 10I0I0IDOUIDODOUDOUIDOD —O0ODOOOOODODODOD Politd BizziOl
e JIDUIDODUODDUDUUID —UOOU0OODOODO O Bizzid

e 2000000 DOODOOUDULD—0O0ODOO0OODO Marassold

2 3000oon

gbooobooooboobbooboboobboobobooboboosbbobobooboobo
e JO0ODOODOOLOODODOODDOODOODO
e IO UO0ODOODLOODOODLOODOODLODLOODLOODLOODLOODLOODLODnOO

e (U0 DODLODLODOOOOLOOLOODLODOOODLOODLOOOOODLOODODOOOOODOO
goooboobooon

do0o0dooooooDoooooooonD 100

[01.3000000]]

O00o0oooooooooooodnoDdnInverse KinematicsUOOO OO O OO OO OO Inverse
DynamicsO OO0 000000 0O0O0OOO0OOOOOOOOOOOOODOOODOOODOOODOOO 2000
doo0oDodooDoooDoooooooooooooooooooooooooooooooooooan
do00do0o0dodooooooooooooD0ooDooooooooooooooooooooan
doo0oo00oo0oo0o0o0dodooooooooodoodoooooooooooooooooooaon
00000000000 ooooooooodooooooDonooooooooooooooooooan
doo0ddoooooooodooooooododooooodoooooooooooooooood
dooodoooooooooo

[02.30000000000000]]

3 Ubooobooboboobbgo

gbooobooooboobobobboooboooooboobooboobobooboobooboooa
gboooboboooboobbooboobbooooobooboobooobilibobobbooboon



gbooooboboooooooobooobooobbooboboobboooboob obbOobn
gbooboobgobooboboobooboobooboobooboobooboooobooon
sogoboboooobboboooobobobboooobobooboisocooboboooooboo
gboooboobooobooobobooboboobobooboobooboobobooboobooboobon
gbooobooboboobboobooboobooboobooooboobo

gbogoboooboooboboobooboooboobooboobooboobobooboobooboooa
O Feedforward Control MechanismO 0000000000000 0O0OCOOOOOO00200000¢0
000000000000 0DOCO000DOCO0000OOO0O000OPolitOO1979; Bizzi 00198400

gbooboboooboboboboboobooboobobooboobooboboo 200000
gboogobooobooboboobod

3.1 ODO0ogoboooooogoon

0000000000000 00000000000000000000 00 Virtual Trajectory Control
HypothesisO 0 0 O O Bizzi 0 0 1984; Hogan 1984; Flash 0 0198700 0 00000000000 OODO
0000000000000 0000000000000000Inverse DynamicsO0 000000000
Oo000oooOooooooooDoooooooooooog

3.2 0OOUOgOooObOOoOoOooooo

gbooobooooboobobobobooooboooobobooboobobbobooboobooboooa
Uo0o0ooo0o0obD0obDOb00OKawato OO 19870 0000000000 0O0OCODOOOODOOOOOO
gboooobooboobooboooobbooooobobobooboboboooboboboooo
goooboooboobobobooboobooboobooooboo

CO00O0O00O0O0DOO0O0O00O00O0O0O0OO0O0OODDOO0OKatayama and Kawato, 1993; Gomi
and Kawato, 199700 00 000000000000 OCOO0O0ODOOO0OO0OOOO0ODOOOOODDOOOO
gboogobooboobobobooobooobobooboobooboobooooboobooboobon
gbooobooobobbobobooboobooboboobooooboon

4 OUOO0OOOOOO

Ito0 197000 00000000000 DO0OOOOOO 300000000000 DOOMarr0196900
Albus0 197100 0000000000 00000DOO0O0O00O0ODOOOOO 198 00000000000
0000000000 00o00oDoO00o00oDoo0oO00oo0o0o00o0oDODO0dOKawatoO
O OTtoOd Allen & Tsukaharal 19740000 0000000000000 0O0O00OO0OOO0OOOOOO
00000000000 ooo0doooDOO0oooDOooDOoDOooOoDOO 3000 ooDooooooOooDooon
O0000000o0oo0ooDooo00oDoo00o0oo0ooooooooooooooooooon
ooog

0000000 00o0o0o0ooooo0oo0ooo0ool0ooooooooooooooo2000
0000000000 0o0oDo0oo0oooDoooo0oo0DoooooooDooD e0bM@OOoOooon
00000 Wolpertd 19970 O Kawato 19991101

0000000 00oooooooooooooooooooooooooooDooooooooon
0000000000000 00000019960 0 Kawatod 1999(1101



(03 00O0DOO0OO0OOoOO0]j)
(04 000000000000000)

4.1 0000

OO0000000COD0O0OO0O00OO0ODOOOControlled Objectd D0 ODOOOOOOODOOOOODOO
gooooooobooooboboboboobobooobooooboboobooboboobboon

gboooboooobooboboooboboobooboboobooboooobooboobooboooa
000000000 4(x) 000000000000 000DO0OODODOOOO0O0O0OOODOOOO0ODO
gboogobooboooboooboboobobobobobboboobooboooobooboobooboobon
gboogoboooboobboobod

gboboobooooobooboobobooooboob 3000 boboobooboboobn
gboooboobooooobobooboobooboboboboobooboobooooboobobboooon
goooboooboobboobooboboobooboboobo

4.2 0000

00000000000000000000000000000000000000 4b)00000
000000000 f000000O000O00OC0 ! 000000000000000000O0000
z=fYy),y=fl2)000y=f(f'(yq) =y« 00000000000 000000000000
00000000000000000000000000000000000000000000000
0000000000000 0000000000000000000000000000000000
000000000000 0000000000000000000000

5 Uooobond

00000005 0000000000000000000000000000000000000
000000000000000000000000000000000000D00000000000
00000000000000

(05 0000000000000000000])

00000000000000000 5(Mb)000000000000000000000000000
000000000000000000000000000000000

0000000000000000000000000000000000000000000000
000000000000000000000000000000000000000000000000
0000000003000000000000000000

(06 000D00300000000]

5.1 0OUdUgoooDod

gboooboobooboooboboooobobobooboobooobooboboboobooobo
OO0O000000oooooooo0oooooonD Jordan OO OOOOODODODOODOO direct inverse
modelling0 0000000000 OCO0OOODOOOOOODOOOO
gbooobooobooboobooboob



1. 00boooooo
2. 00000000000O0O00ODOODOODOO
. 0ogboboobooboobooboobooboon

googobooon

5.2 0UUO4OOOOd

Jordan 0019920 0000000000000 DODO OO forward and inverse modellingd 0000 OO
goo0o0O0O0O00O0O000000000000000000000000000000000000O0O
goo0o0O0oO0oO0OoOoOoOoOOoOOoOOOO0O0O0O000000000000N0N000000Oo0oooooo
OOo00o0 10b30oogoooogooofboooooooooogoooooo

5.3 UUUgbboboooon

000000000000 feedback- error learningl O 6(c)0 0 Kawato OO O OO ODODOOOOODO
oooooo0030000000000000000000000000000000000000O0
000000000000 ooO0O00ooOo0ooO0o00oOO000oO00ooOo00oooO0oo0oDon
0000000000000 ooo00oo0oo0o0o0ooO00ooooO0oOO00ooOo0onoooOn
0000000000000 0000000000000000000

T
%ZG(%) T (1)
doooooooooooooooooooooooooboooooobooooooooooboooooo
doobooooooooboooboooobooooooooooooooooooooooooooooo
odoooooooooooooo
goooooooobooboooooo 3o oooog
dooooooooooooooooboooooooooooooooooooooobooooooooao
goodoogoo 20003000 ooo oo
oooooooirgoemid

6 LUOoOoobood

gboooogooobobooboboboboooooooooooboboooooobooboobobbobobbbbooa
0000000000000 0000000O0O00000000000000DO OO0 Wolpert & Kawato
gomoooboooooogoooboooobooooobooooooooooooooon

T Uoogooooogd

00000-0000-0000000000000000000(000000)0000000000
00000000000000000000000O0 (D000O00)DODOO0DODUOOoDoODOOoDUOOoooOOO
gbooobooboooooboboooboboobobbooboobooboobooooboobooboobon



gdobooboooodobobdoboouoboooooobooboooobOobouooUooogd
ogooooo

0000000000000 00000000000000000000(D0O0)000ooOUoo
0000 (000)0oO0o0oooooo

[OHP OO O]

8 U

00000000 (00000000000)00000000000000000D0oO0OU0oDooOUo
gboooboobooooobobooboboobobooboobooboobobooboobooboobon
b gooboboobooboobobobooboooaon

gbooobooboooboboobobooboobobooboobooboobobooboobooboooa
gboooboobooobooobobooboboooboboboboobooboobobooboobooboobon
gbooobooobooboboobooboo

gboobooobooobobooobooboooboobooboobobboobobooboobooboooa
gboooboboobooobooboobooboobooboboobooboobon

gbooboobooboobooboboboboobobobooboobooboooboobobooboa
gboooboobooobooobobobobobobobooboobooboobobooboobooboobon
gboooboobooobooobobooboboobobooboobooboobooooboobooboobobon
gbooobooobooboboobobooboobooboboobooboboobobooboobooobo

gboogobooobobooboooboobooboobboobooboobooboboobobooboooon
gbooobooobooboobooboobo

gbooboooboooboboooboboooboobooboobooboooobooboobooboooa
gboogoboooooboboobobobobobboboobooboobobooboobooboobon
goooobooooboo

9 Oogog

goboboogoooooobboboooobbooboboboooobbboobboooobboobobooo
gboogobooooobobooboboobobobooboobooboobooooboobooboobon
O000030msecO00000OO0OOOOOO0O0O0O0O0O0OOOOOOOOO MATLABOODOODOOO
gboooobooooboo

gbooobooooobobooboboboboobooboobooboobobooboobooboooa
gooobooobobobooooboooobooooboobooboboobooboo



