25 4 Vol. 25 No. 4

2004 8 Journal of Harbin Engineering University Aug. 2004
1 2
1. 150001 2. 150001
TP24 A 1006 —7043 2004 04 —0536 — 04

Walking stability of a type of subhuman robot

SHEN Ji-hong DING Er-hua

1. School of Science Harbin Engineering University Harbin 150001 China 2. School of Automation Harbin Engineering Univer-
sity Harbin 150001 China

Abstract The walking stability of so-called subhuman robots will have an important influence on robots ever
walking like humans. Research was done after increasing the normal heal height of a robot to make walking
more stable. Considering the re-force against ground and energy the previous stability condition was studied with
the walking characteristics and center of gravity of a subhuman robot. The study implies that the walking stabil-
ity of subhuman robots is closely related to heal height and increasing heal height may improve the walking sta-
bility of subhuman robots.

Key words subhuman robot walking stability heal height re-force against ground

D’ Menber
Ty 2
F;l‘ N xa
F=|F, |=- 2 m; | N
F, o 2, t g
Ty 2
M, ; é«z’ + g i 7.3"(7'201' ., M,
M= M| = Zmi Tz, — 2t g x +Z M,
M. o ”‘Ta' _‘%(iyci o M,
0~ xy P
2003~ 11 19. Ly Vomp 0 x y

1966 — . 0



FA' dleD' dz d1+d220.7l
d,=0.42] d,=0.28!.

4 537 -
ani 2, g x;, — Zmixiz,- - Emiy
T - Mv _ =1 i=1 i=1
zmp F: n
Emi 2zt g
=
) 2 m; z; + g vy — Z mx;%; — 2 m,x
_ M.T — i=1 i=1 i=1
yzmp F: “1
Lmi 2+ g
=1
Ty = 0.
X
1
F,=-F=0 Zm[ 2, g =0
=1
2 P xzmpj yzmp O
1l 1 d d Y
2 ST Sy TS Im <3
Xy [ d
3
) 1
v F 27 +F igﬂ |F ~| Fig.1 Force analysis when barycenter moves ahead
IM,|<R p|F.|-VF.+F, . d,
p R Al Al=d,=0.25]
E
1 *od 2
N T S d>.
5 g 0 =/2
y=kycos 0—0° —k,0
ki ki
\ 3
l
Al= [, +Ah sin0
Isin@—1[, 1—cos0 3.1
Ah = 2 —cos 0 '
L, 0
0
3:2
1



538 -

25

2

Fig.2 Force analysis when one foot stands
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