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In this paper, we describe the quadruped walking-control algorithm of the
complete full-size humanoid DARPA Robotics Challenge-HUBO (DRC-
HUBO) robot. Although DRC-HUBO is a biped robot, we require a quadruped
walking function using two legs and two arms to overcome uneven terrains in the
DRC. We design a wave-type quadruped walking pattern as a feedforward
control using several walking parameters, and we design zero moment point
(ZMP) controllers to maintain stable walking using an inverted pendulum model
and an observed-state feedback control scheme. In particular, we propose a
switching algorithm for ZMP controllers using supporting value and weighting
factors in order to maintain the ZMP control performance during foot switching.
Finally, we verify the proposed algorithm by performing quadruped walking
experiments using DRC-HUBO.
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Fig. 1 Photograph of DRC-HUBO
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Fig. 3 Walking control block diagram of DRC-HUBO
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Table 1 Walking parameters

Walking parameters Description

1) Swing time (Tw) Time during a foot in the air

Time interval between feet
delay ratio (k7)) % Ty

T;'t = Tsw + Td
Twc = 4 x T\'t

2) Delay time (75)

3) Step time (7%)
4) Walking cycle time (7.)
5) Swing height (Hs.)
6) Body height (Hy)
7) Step length (L)
8) Side step length (L)
9) Rotation angle (7h,)

Maximum foot swing height

Nominal body height from floor

Longitudinal step length

Lateral step length

Body rotation angle

10) Body sway amplitude (4,)|Amplitude of lateral body swaying
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Fig. 14 Quadruped walking experiment of DRC-HUBO
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