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A Study on Dynamic Gait of a Quadruped Walking Robot
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ABSTRACT

In this study, we propose the dynamic gait in consideration of energy efficiency. The proposed dynamic gait is applied to the

quadruped walking robot and experiments are performed for real robot. We propose the dynamic gait is diagonal gait which is

modified the trot gait in consideration of energy efficiency. The proposed gait is composed of two steps. In one step, the robot

walks in the trot gait. In the other step, the robot walks with making the center of gravity lie on the two legs supporting line.

Realization of the diagonal intermittent trot gait is performed by open loop control and motion planning of the proposed gait.

The validity of the proposed gait is confirmed by our experiment.
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Fig. 3 Gait diagram of diagonal gait(B=0.625)
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Fig 4 Stick diagram of diagonal gait(3=0.625)
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Fig. 5 Body trajectory to produce dynamic stability
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Fig. 6 Comparison of energy consumption during 1 period
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Fig. 7 The result of experiment (horizontal motion)

5. 88
2 ATAAE Ui B8] $& 54 AEME
Aerstoinh Ee B wRold Add $H ALA
g 44 22 4§l FESYUL. 1 A9 A
g nW AwHe P2 AgH s =
£ 59 AgAol wa olux xgol $5HL

zahort

54 224 4PAA ed enlx ezt
ol Helt A4S zRol ZaAw AAst B
44 HEw Aol Fa AZY + Qdov YU
AA Alolo] @ A7k 25 Pashth

12

(1] 2AA, A w8 289 53 A ag
A, A =8, @3 387+ 49, 1997.

2] A9, “28g ZREY ZAW FH Aol
T A7, A =g, R Hatr)£ 9, 1995

{3] Raibert, Marc, H.,“Trotting, Pacing and Bouncing by a
Quadruped Robot”, J. Biomechanics, Vol.23, pp.79~98,
1990

48 cm

M 60 cm

desired trajectory

experimental trajectory

Fig. 8 The result of experiment (vertical motion)

[4] Hirose,S.,”A Study of Design and Control of
Quadruped Walking Vehicle”, International Journal of
Robotics Research, Summer, Vol. 3, No. 2, pp.113~132,
1984

[5] Klein, Olson and Pugh, “Use of Force and Attitude
Sensors for Locomotion of a Legged Vehicle over
Irregular Terrain”, International Journal of Robotics
Research, Summer, Vol. 2, No. 2, pp.3~17, 1983

[6] Inagaki, K. and Kobayashi, H.,“Dynamical Motion
Control for Quadruped Walking with Autonomous
Distributed System”, IEEE/RSJ Int. Conf On
Intelligent Robotics and Systems, pp. 1004~1010, 1994

[7] Kajita, S., Tani, K. and Kobayashi, A.,“Dynamic Walk

Control of a Biped Robot along the Potential Energy

Conserving Orbit”, IEEE/RSJ Int. Conf. On Intelligent

Robotics and Systems, pp.199~204, 1990

Yoneda, K., liyama, H. and Hirose, S.,“Intermittent

Trot Gait of a Quadruped Walking Machine Dynamic

Stability Control of an Omnidirectional Walk”, 1EEE

Int. Conf. On Robotics and Automation, pp.

3002~3006,1996

(8

—



