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Hybrid Position/Force Control for Dynamic Walking of Biped Walking Robot

In-Gyu Park(Auto. Eng. Dept., Grad. School, IHU.), Jin-Geol Kim(Mech. - Aero. -

Auto. Eng. Dept., IHU.)

ABSTRACT

This hybrid position/force control for the dynamic walking of the biped robot is performed in this paper. After
the biped robot was modeled with 14 degrees of freedom of the multibody dynamics, the equations of motion are
constructed using velocity transformation technique. Then the inverse dynamic analysis is performed for determining
the driving torques and the ground reaction forces. From this analysis, obtains the maximum ground contact force at
the moment of contacting which act on the rear of the sole of swing leg and the distribution curve of the ground
reaction. Because these maximum force and distribution type acts an important role to the stability of the whole
dynamic walking, they are reduced and distributed smoothly by means of the trajectory of the modified ground
reaction force. This new trajectory is used to the reference input for more stable dynamic walking of the whole

walking region.
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{#} : Coordinate number
(=Body number)
(#):800y number
U : Universal Joint
R : Revolute Joint
S : Spherical Joint
u;:k~th Relative Joint
coordinate of Joinl 1~th
#1:k=1h Jaint Rotation axis
of Joint 1-th

(a) Coordinate system (b) Tree structure
Fig. 1 Biped system configuration
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Fig. 2 Feet motion with three modes
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Fig. 3 Schematic block diagram of hybrid control
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