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Walking Control for Humanoid with Backlush Clutch
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Abstract:In this paper, we propose a walking control algorithm for a humanoid robot with knee-joint
driving mechanism called ‘backlush clutch’ which can be switched to a free state. This algorithm makes
use of passivity of the mechanism and environmental dynamics, considering the feature of the mechanism.
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Fig. 1: The structure of backlush clutch
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Table 1: Body states, trigger of chaging states and task for each joint

State figure
Right
Left

Free

Left ¢
Right Right eft

Free

1

State number

4 5

State of left leg Former half of support leg

Latter half of
support leg

Former half of | Latter half of

swing leg swing leg

State of right leg Latter half of
support leg swing leg

Former half of | Latter half of

swing leg

Former half of support leg

Trigger of Waist passes above left leg ankle.

Right foot hits the ground. | Tfrece passes.

changing states Left foot hits
the ground.

Tfree passes.

‘Waist passes above right leg ankle. Left foot hits
the ground.

Task for left hip
joint

Keep the body vertical.

Swing thigh to the reference angle.

Task for left
knee joint

Keep knee joint at the reference angle. Free

Move crus to the
reference angle.

Task for left an-
kle joint

Keep the foot vertical to the crus.

Kick Swing thigh to the reference angle.

Task for right
hip joint

Keep the body
vertical.

Swing thigh to the reference angle.

Keep the body vertical.

Task for right
knee joint

Keep knee joint Free
at the reference
angle.

Move crus to the
reference angle.

Keep knee joint at the reference angle.

Task for right Kick

ankle joint

Swing thigh to the reference angle.

Keep the foot vertical to the crus.

Fig. 2: Walking motion
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Fig. 3: Angle of knee joint
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