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*Humanoid Learning from Demonstration that takes difference
of physique into consideration, Kazuki SAITOH,Shohei KATO,
and Hidenori ITOH, Nagoya Institute of Technology, Gokiso-
cho, Showa-ku, Nagoya 466-8555, Japan.

ooboooooobooboooobooooooobooDoo
bobooobobOooooboooooooboono
gboocoOooooboooboooooooobooo
bobooooobboooboooboooooboong
goobooboooboobooboboboooooboooo
ooboboooooobooooobo

21 0O000O00O0OOOO0O0O
gogoboboobooobooboboooooboboo
oooooobooooooboooooooooooon
obooooboooooboooooboooobooboobooo
gbooooooobooooo
0000000000000 (p,r)0000000O0
googoooo

¢ =1, TF = —p(r — o) 1)

O000(p,r)000000O0O0OOOOOOOOOOO
TO0000r 0000000 OOOOODODOO

00000000000 y0O0OUODOOOO (¢,r)00
00000000 @=[rcosg,rsing]’ 0000000
ogoooooo

{ Ty =2+ f(0,9)

75 = s (Balym — 3) — 2) @)

000D0e,,B, 000000y, 0000000000
000y0O000000000D0000000f(v,¢)0
0000000000000000000 LWR(Locally
Weighted Regression)[2] 0000000

0go0ooooobobOooooo toobogoooo
ydemODDDDDDDDD ftargetDDDDthargetD
twROOODOOODOOO

ftarget = 7-ydemo — Zdemo
L (3)
TZdemo = Oz (/Bz (ym - ydemo) - Zdemo)

0000000000000 ooooooooo ()o
ooo0 3)00 nr,y, 0000000000000
gobboobobbooooboobboobooo
goboboooooboboooboobon r,r0d
gbooooooobooooboboboboo

2.2 0000000
000000000000000000000 »(0 (2))
0000000000000000

Be(zr) =z" '(1-2)"1 (0<z<1) 4)

0000p,¢0 0000000000000 0N0NOOO
00000000 [0,1]00000000000000
00000000000p<q(p>¢ 0000000

20] 235



- -

t=1.0[sec] t=2.7[sec]
(00000oooooo

t=1.0[sec]
(pyoooooooo

t=4.0[sec]

0200000000

0000 o0(1)DooDooo0oooooooooooo
gooooobbobobooobobo

m x (Be(z/2m) — b) (5)
000 m,b0000Be(z/27)0 (0,1) 0000000

0 (0,2r) 000000000 10000000000
gbobooobtoobOoooooboooooooon

gboooboooooooooooooooooooon

0000000000000000 ()000000
000 pgmb00 (1)000000000 re070 6
000000000 NODOOOOOO Nx60000
000000000000000000000000
000000000000000000000000
ooooo

3 0o

goboboooobboooboboboboobo
gooobbooooboooobooboooobooo

goobobooboooooobooooooooon
0000000000 0000 HOAP-1ODOOOOOo
oooobooono o0dno 18googo.l1oooono
goooogooogoooo

000000 HOAP-10O OODOUOOOOOHOAP-1
gooboooooobobobobboobbooon

00000000000 p; =2.00¢ =2.000b; =0.50
m; =0.00ry; =1.007, =040 (¢:00000)0000

gooog ooooooon

00000000 (220)000000000ODOOO
ooooooooooboboboobooooooon
oo ep0O0O00OO

E = wifi+wsfo+wsfs+wsfs (6)

fl = |Mstep - Nstep| (7)

f2 = |Mdist - Ndist| (8)

f3 - Z |Z(t) - Zstand| (9)
t

faoo =yl (10)

O00O0fA.f.f.A0000000000000000
00000000000000Mep,Mge 00000
000000000000 Ngep,Nasise 1000000
000002000 ¢t00000000000000
0000z24an¢ 0 000000000000000OO
00000y 000000000000000000
00000000000 w,,..
000 E0D0OOODOOODOOOOOOOOOO
000w =10ws =20ws; =20w, =200000

Lwa, 000000004

020,000000 HOAP-1(0DOOOO)DO 1.30
0000000000000000000000000
0000000000000000000000000
0(02.)0000000000000000000
00000000000000000 (0 2(0b)000
0000000000000000000000000
0000000000000000000000000

[rad]
0

1 2 3 4 5 6[sec]

0 3: 00000000 (Coooooon)

0300boobbonb 110 ~1800000000
000000000000 00000 (000D ooo
0)bo0oUll100000ooo0ooooooOoooo
gbOboooobOobooooooooooooboooo
odoboobooooooooboo8ooooaan
ooooooobooooboboooboboooon
oboooboobooooboooooooobooooooDog
obobooooboooooooooboooboooboobooo
gboooooboboooooboooobooooog
gbooooooboooboobobooogo

4 0O0O0OO

00000000 0oooooOooooOooo
oobobobooboboooobooobooooon
oboboooooOboboobobooouooboono
gbOboooboobooooboooboboooooon
goboobooobbobobooboooobobobooon
gobboboobobobbobobobobooobon
gbobobooooboboboobooooooooobo
goboooobooobbboooobobooo
gobooOooboobooboboooobbooooon

ooon

[1] J.Nakanishi, J.Morimoto, G.Cheng, S.Schaal and
M.Kawato: “Learning from Demonstration and
Adaptation of Biped Locomotion with Dynamical
Movement Primitives” Workshop on Robot Pro-
gramming by Demonstration, IEEE/RSJ Interna-
tional Workshop on Intelligent Robots and Sys-
tems, 2003

[2] S.Schaal and C.G.Atkeson: “Constructive Incre-
mental Learning from Only Local Information”
Neural Computation, vol.10, no.8, pp.2047-2084,
1998

20 236





