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Balance Control and On-Line Learning of Rhythm Pattern Generator
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Fig.2 A link model for biped locomotion.



goboboooddooobooooooooooooooooooooooooooo

swing leg phase (constant period)
final posture )

learmry b

\feedback control of ground rection force )

4 E exchanging

support leg

keep

joint Nfy Jomt N
angle <j ang]e

trajectory
control

\____nho torque J
double support phase
(constant petiod)

no forque
tumbhng phase

03 o0oo0oao
Fig.3 Control scheme.

gobooooooooooooboooooooboon
gobooooooooooooboooooooboon
goboooooooooooobooooooobood
ooooo

3.3 ODOoOooooooboa

gooobooooooobooobooooooboooo
goooooooooooooboooooooboo
goooooooooooooboooooooboo
gooooooooooooooooooooboooa
goboooooooooooooooobooooboo
goooooooooooooboooooooboon
goooooooooooooboooooooboon
goooooooooooooboooooooboo
goooooooobooooooooobooboooo
goooooooooooooboooooooboo
goooooooooooooboooooooo

goooooboooooooooooobooooooon
goooooooooooooboooooooboon
goob0l1oobooooooooocooooobood
gobooooooooooooboooooooboon
oooOo 7.0000000000C0O00O0 2.200
gooooooooooooooooooooooon
goooooooooooooboooooooboo
goooooooooooooboooooooboo
gooooood

4. 0DOODOOD

4.1 O O0OO
goboobooboobooboooobooo 1004
oooo3000oorooOoOoooOoooon 2(a)
gobooooobooooboooboobooboobobogon
goobooooobboooobbooooo s00o0n
gooooooooobooooooooooboo
0gooooooooogd My = 250M; = 1.50
M, = 1.00Ms3 = 0000 = 0.060!; = 0.080
lo = 008013 = 0.0501; = M;I?/3 000000
poboobobooboobobooboobon
gobooobooooooog
goooobooooboooboobooooooooo
T.=10000000000000000O0DOCOOOO
gooopooooooog K=1000D=100000
gooooOoooobOOoooooDoOo0o0n Kg =140
K, = 800K, = 0.120CPG OO0 T. OOO
0000000 sin(2nwt/Te),cos(2nmt/Te), (n =
0,...,25) 00 00000OOODODULOOODOOOO
00 I = diag[50,...,50) 000000 O0O0OODO
goobo-0oooobboooboobooooobbooD
ooooobo0ooooooooooog Dy = 5000
K,=50000 0000000000000000CCO
oo0olgbDOoOoooboOooboOoOobOoOoDo
goooooooooooobbobooobooo
gobgoobobooboobobooboobon
gobgoobobooboobobooboobon
gobgoobobooboobobooboobon
ooog

Fy, = —M,;gsin«x (26)
Fy = M;g(1 — cosa) (27)

00000000000000000000000
000000 «00000000000000000
ooo
00000000D00000000000000
00000000000 ¢(0) =018000000
0 ¢*P(0) = —0.020000000 ¢*”(0) = 0.180
ooooo ¢ () =028000000 ¢ (0) =
03830 00000000000000000MM0O0
00000 ¢(0)=00CPGOOOOOOOODOON
0000000000000 000000000000
000000000000000000000000

411



00000000000 2005/2 Vol. J88-D-II No. 2

ooooooooo
4.2 OOOO0OO0OOOOOCOOO0O0
gobooobobobodbe=00000000000
gooooboobobObae=0.0030000000000
ooo0ooooo0o0oooo0oo0oO0000 Ky =012
ooobo0 Ky=000OOOOOOO0OOOGOOOO

external force

04 O0O0OO0OOOOOCOO
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Fig.6 Simulation of walking motion with constant external force.
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