o 30 B2 3
2013 3 H

EHEERE LA
Control Theory & Applications

Vol. 30 No. 3
Mar. 2013

DOI: 10.7641/CTA.2013.20804

HAT i AT I KR Bl AT REAR A

7R, BREET
(FBF R PLas N SR E R G sLI =, 1 201804)

WE: 25 NBTNRAT LB, 3 — P B A R IBAT A I AUR 34T e A Y. SR F S 00 ARF o s AT e LY,
BV ST EEBRAEAT A E R FE P il S0 5 %o Sz 4 R AR S 25 o B 20 P R B, SR A S BAR A AN R b L e AT E
B RS RRY], BASZIL T AW TN T0.39 rad RN _FRGEATES . 5405 SMEL, REITER
S L R v, RO S B R IR A k.

KRR JERAT O BB AT WU I E); Ml N

P E %S TP242.6 XHkFRIRAD: A

Passive dynamic walking model with knee-bend behavior

AN Kang, CHEN Qi-junf
(Robotics and Intelligent System Laboratory, Tongji University, Shanghai 201804, China)

Abstract: With the inspiration from human walking pattern during going down slope, we developed a passive dynamic
walking model with particular knee-bend behavior. A five-mass-point and four-stick model is used, and the knee-bend
mechanism is designed in the phase from knee-strike event to heel-strike event in one walking cycle. The stable periodic
walking motion on the slope with different slope angle is found by means of adjusting the bending time of the stance knee.
The simulation results show that the walking motion is stable on the slope of v < 0.39rad. Compared with conventional

walking gait, the proposed gait can achieve stable walking motion with a much wider range of slope angle.
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Fig. 1 Process of the passive dynamic walking with knee-bend behavior in one step

3 A4 HT(Analysis of the model)
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3.7 J 4T 2 K F8 % P (Periodic walking motion
and stability)
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4 sE5 54k B (Experiments and results)

4.1 JATE P & (Periodic walking gait)
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Table 2 Parameters of the walking model
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Fig. 2 Stick figure of the whole process of the periodic walking motion(slope angle v = 0.2rad)
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Table 3 Initial condition of the periodic walking

motion(y = 0.2rad)
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Fig. 3 Periodic walking motion with knee-bend

behavior(y = 0.2 rad)
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Fig. 4 Normal force, and the ratio of friction and normal
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force at the stance foot(y = 0.2rad)
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Fig. 5 Stance foot height in one step of the periodic
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walking motion(y = 0.2 rad)
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4.2 A[E 3 H)AT A& 2P A(Walking gait with
different slope angle)
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Fig. 6 Relationship between the stability of the walking

motion and ¢* versus slope angle
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Fig. 7 Initial condition of the model walking on the slope

with different slope angle
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Fig. 8 Features of the walking motion versus slope angle
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Fig. 9 Comparison of the subsequent steps of the two

walking gaits(y = 0.2 rad)

5 458 (Conclusions)
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