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A Study on the Stability Control of Human Locomotion
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Abstract : After the discussion of the model of human locomotion, we laid emphasis on the study of the

stability of human locomotion in this paper. On the basis of the essential model a strategy to

improve the stability was proposed. A stability controller using a time-varying ankle torque to

prevent body from falling down was newly incorporated in the model and a prediction control

algorithm was applied to the controller. Taking a free walking on flat ground and a stair

climbing movement for examples, the effectiveness of the stability controller was proved by

the computer simulation.
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(ms+2mylicos(65) 0’50 s+ (mst 2mylicos(Gy) 6’60’ s+mdy
cos(6) 0’760 7+mylucos(6k) @@ s+ F oyt Fo;
Ao=(mp+2my-m)Lsin(6h) 6,0+ mylyosin(6) 616 1-(m+
2m+2mplsin(0y) 0’30’ s-(m+2mg+2mylisin(6,) 6,0’ ~(m+
2mplsin(6y) O'sO's-(ms+2mplsin(6y) 6's6 s-mdpsin(6)
070" mdnsin(6y) s O's+F g+ Fo - (my+2met 2mgt2m,
+mp)g;

As=-mydpslp, €20 25in(6)-0y)-myglyscos(6))- T Tary
A=mpldy 0’10 1sin( - 6y)-(m+2ms+2myl 1,636’5
sin(6r-6y)-(m+2m+2m)l 1,6 10 isin(Or- 6,)-(ms+2mgl
0'50'ssin(Or-65)-(ms+2mpl 10’56 ssin( O 6g)-md 1 6,0’
sin(6y-6)-mdyly 0’0’ ssin(Or-G) + T+ Toy- Ty To-Tps-
Tost(2myet-2mg+2m-my)gl,cos(0y)-1,cos(6y) (F gt Fgy)
‘lpg in(QZ) (ngr+F @cl) y

As=(mi+2m+2mpl 1,0, 0 5sin(6r- 6y)-(m+2mp 2110’5 0’5
sin(G-65)-2limdy 6’70 s5in( O 0)+ Tyt Top+ T+ Toy
cos(6y) (2mst2mgtm)g-2lisin( ) F gr-2licos(6) F,,
As=(mi+2ms+2mpl 1,0 >0 »sin(6r- 0))-(m+2my) 2110’66’
sin(0-0y)-2limdy O'sO’ssin( O Op)+ T3+ Tos+ Tpst+Tos-21,
sin(0y) Fg-2licos(8)) Fgyrt (2myt-2m+m)glcos(6));
Ar=(ms+2m)L 1, 0,0 sin(0r 0)+(ms+2m)211,6';6’5
sin(0s-05)-2lmdy 6’76 15in(05-0)-T - Tor- Tps= Tos+2mytmy)
glicos(6)-21sin(6;) Fg.-2lscos(05) F g,



ANDFATIZ BT B L EME OB 72 25

Ag=(ms+2mpL,l, 6,0 sin( - G5)+(my+2my)21,1,0 4,6 4
sin( Oy 6)-2Limdy & 36 ssin( G- 6p)-Tys-T s~ Ty7-Tor+(2my
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