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A Biped Mobile Mechanism with Three Links Driven by One Actuator

WANG Xi-ming, YAO Yan-an
(School of Mechanical, Electronic and Control Engineering, Beijing Jiaotong University , Beijing 100044, China)

Abstract: A novel mobile mechanism is proposed. Its robotic feature is that it has two feet and is able to perform a gait
similar to walk with its feet touching the ground. Its mechanism characteristics include: it is an open chain serial mechanism
with three links; it consists of three mechanical units and two revolute joints; it has two degrees of freedom; and it is an
underactuated mechanism driven by only one actuator. Gait analysis is carried out and computer simulation is performed
to verify its feasibility. Then stability analysis is carried out and the concept of this mobile mechanism is extended. Two
prototypes are manufactured and the desired motion is realized.

Keywords: biped mechanism; open chain mechanism; underactuated mechanism
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machine with three links

K 3(a) ATy —Fiis e QB kL s A 23], TR
SER NG FERT. & 3(b) Py HOG B B LA i
K, HHUR 2 e S K5 5 0k «

(1) ER-—ANIFEEBR I =AW, B3 ML
(L Ly MLy 1 AEEDE] T 1 ABEE J)
e

() BH2NHABME, 2 A3 (—A
WA, — ARSI EED.

Jr

L3

L,

L,

(b)
ST S8 IR YN A=A P &R A SR
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Fig.8 Force analysis on two feet in swing phase
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Fig.9 Force analysis on the right foot in swing phase
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Fig.10 The locomotion phases of the biped mobile mechanism in a cycle while moving in one direction
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in a cycle while moving along a circle
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