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Stabilization of 3-D walking for Bipedal Robot with Torso
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This paper proposes a controller which enables stable lateral step of a biped robot with
torso. The torso changes changes the control phases according to touch sensor signals. We
control the period of lateral stepping utilizing the fact that the swing amplitude of the torso

affects the period of lateral stepping.
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(a) The photo of the biped
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Fig.1 The biped robot with a torso used for the exper-
iments



Table 1 Parameters of the biped robot
| [ length [mm] | weight [kg] |

L 830 6.55
A 210 2.35
I, 190 .40
I 130 TA0 x 2
W 200 -
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Fig.2 Control algorithm for the lateral stepping of the
biped robot
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Fig.3 The desired angle of the hip joint 6;: the phase
shifts by the touching information from the foot sensors
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Fig.4 The angle of the hip joint 6
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Fig.5 Realized lateral stepping
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Fig.6 The relationship between the amplitude of angle
of the hip joint #ya and the period of stepping T
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Fig.7 The period of stepping T" when the reference pe-
riod of stepping changes.
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Fig.8 Control algorithm for sagittal stepping

2 BHTOREN & BESTREND
%Eﬁ

Fig. 9( )-(c) : JBE B i £ FBE D IR 024 4, = 1.0 [deg]
T3 R0 2 e éﬁ%_ﬁ@@%?%ﬁ@o b,
%?%wkm UCBITRN T 0Z{be R, A58

T3 1B ﬁ JAI T = 0.5 [s], 014 = 8.0 [deg] T
M“:L8Eﬁaf@%ﬁ@%ﬂ@%3Am2ﬁ%ﬁ%
ARSI E T3, £7, HESHMTHMZ 1.8 [s|, BGED

2Fig.8 HO®HF1E, Fig.2 HOBEITHIEL Tw»3




IR N
&
o} ,_|—JH L] = --JL J = -t L_|
L 15 2"" 25 L
(a) The hip joint 6 [deg]
at
:.n:- 5 :.u gl.'. 1;'|
Time sl
(b) The thurl joint 05 [deg]
25
¢.|.."".,¢"'.‘.|.,-|-
156 |
= .

0.5

o

0 2 4 L} 8 10 12 14 16
Step

(c) The period of the biped walking T [s]

Fig.9 The angle of the hip joint 61, and the thurl joint
02, the period of the biped walking T" when the angle of
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