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Design of double spherical hip joint with compensation function
of COG for biped robot
O/hEgsgr] GRK)  MIHESR GRK)  A&MHETT (RILK)
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Abstract—For the humanoid motion generation, motion patterns are designed a priori. However, because
the specific motion pattern requires the precise model of the environment, the robustability for the pertur-
bation of the environments is entrusted only to the controller. On the other hand, the human motions are
generated as the result of the interaction of body dynamics, information processing and environments. This
study focuses on the humanoid walking and aims at having the humanoid walking without motion pattern.
For this purpose, we design the biped walking robot with double spherical hip joint for decoupling the upper
body motion and leg motion. This mechanism has also COG compensation function for the mechanical
control of COG from the DOF arrangements point of view. The basic experimental result is illustrated,
which shows the advantage of the designed mechanism for COG control.

Key Words: Biped walking robot, Motion pattern, Double spherical hip joint

1. [FC&IC

BIE, ba—</A4 FaRy O EAIITD
NTHEL, 2HOWEHEINIC K> THTEIICH LT
BHRERIHEEINEBTE TS 12 ta—< /A
RaRy b & ABOHBNCOWT HiRE LIGE,
FHIWBERKZEHREWVDD S, X, EHSX—2DfF
EHEE2%.

INETOE 2—< /4 FaRy bOEHL Fig.1
IR XIS, HELUHEEL KB HEF) 2 — D
HD, TORBERZ—VENEEET ETLHELE
HEEERBE LTV, FIZBTICB N T, ZMP
L TS VA NICHEICHEEST B T e R L
THITSZ—UDERENS (3. £z, avbo—
T TRETIEEEESDINELIC K > TH L % HEE ZMP
MWEDITNEZMET S & TLEEIT>TNS., &
5, HIHOARIHZE D 3 7% EDRENE(LT 555
Faryhra—S50unX MECERLNS D, HEM
UHZFOZEbICHSLzay ha—5H 30T EEDS
R—VEVED, K-> TY 0 EZZITS. LML,
ERUTIF T NA METIINT & 223N E N,
R IRIREECHEIGT B TedICEREBoa Y ba—
FRNRE—=V R Lrdnd R 59, £To& %
HoLLHTFRUMLTHEL LR ETHS.

|Pattern |->$-T>| Controller |—|-| Humanoid |T—

Controller

Controller

Fig.1 Robot motion control
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Fig.2 Motion generation of human
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Fig.3 Conception diagram of hip joint
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Fig.6 Design model

Table 1 Motion range
Yaw(Upper half body) | -87~+87[deg]

[
Roll(Upper half body) | -27~+27[deg]
[

Yaw(Leg) -48~+48[deg]
Roll(Leg) -6~+27[deg]
Pitch(Leg) -35~+87[deg]

Slide -50~+50[mm]
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Fig.7 Definition of rotation angle
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Table 2 Parameter

roll angle of upper body Oron[rad)
roll angle of right leg 0, [rad)
roll angle of left leg 0,[rad]
distance from the center of | h = 308[mm)|
hip joint to the COG
gear ratio vir ball screw n =99
lead of ball screw r=2
distance of slide Llmm]
distance for COG movement G[mm]
G = hsin b4 + £ cos b0 (2)
{ = um‘ (3)
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Fig.9 Experimental results
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Fig.10 Measured force
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