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Posture and Rhythmic Motion Controlsin a Quadruped using

Phase M odur ations based on L

eg loading/Unloading by the

quadruped robot “Kotetsu”

(O Tomohiro NISHIKAWA, Christophe MAUFRQOY and Hiroshi KIMURA [
Kyoto Institute of Technology

We intend to show the basis of a general legged locomotion controller with the ability to integrate both posture
and rhythmic motion controls.We show that the proposed method has resistance ability against lateral perturbations
to some extent, but that an additional ascending coordination mechanism between ipsilateral legs is necessary to
withstand perturbations decreasing the rolling motion amplitude.In this paper, we report the result of experiments
using a newly constructed quadruped robot “Kotetsu”.Details of trajectory generation and movies can be seen at:

hitp : / /robotics.mech.kit.ac.jp/kotetsu
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| knee pitch

ankle pitch

3 axes force/torque

(@ sensor (b)

hip roll

whole size length: 34, width: 19~25, height: 35 (cm)
distance fore&hind legs: 25, left&right legs: 12~18 (cm)
segment length | thigh: 9, shank: 11, foot: 8 (cm)
leg length 18~.22 (cm) at standing

mass 5.2 (Kg)

DC motors hip, knee and ankle pitch: 20 (W), hip roll: 11 (W)

gear reduction | hip pitch: 46, knee pitch:: 50, ankle pitch: 40
ratio hip roll: 122

Sensors

3 axes (force: 1 axis, torque: 2 axes) sensor

encoder, rate gyro (pitch&roll), 3 axes accelerometer

Figure 1: Kotetsu. Upper: photo and joint configuration.
Lower: specifications Kotetsu is not self-contained, and
it is tethered by power and LAN cables. But the motion
of Kotetsu is very little disturbed by cables.
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Figure 2: Leg Controller structure. The foot trajectories are expressed in the Cartesian coordinate system fixed to
the trunk and centered at the hip joint (x, and =, refer respectively to the x and y coordinates, while r and v are the

position and the speed vectors).
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Figure 4: Result of the experiment. The top figure
shows the gait (solid lines mean the stance phase). The
middle figure shows leg loading ,LC phase and thresh-
old to liftoff of every leg. The bottom figure shows
rolling motion.
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