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Walking Pattern Generation for a Biped Robot
Using Polynomial Approximation
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Abstract

In this research, a stable walking pattern generation method for a biped robot is presented. A biped robot is

considered as constrained multibody system by several kinematic joints. The proposed method is based on the

optimized polynomial approximation of the trunk motion along the moving direction. Foot motions can be

designed according to the ground condition and walking speed. To minimize the deviation from the desired
ZMP, the trunk motion is generated by the fifth order polynomial approximation. Walking simulation for a

virtual biped robot is performed to demonstrate the effectiveness and validity of the proposed method. The

method can be applied to the biped robot for stable walking pattern generation.
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Table 1 Length and inertia properties of the biped robot

Body number | Length [m] | Mass [kg] |Inertia [kgmz]
Body 1 0.2 34 10"
Body 2 0.4 5 10
Body 3 0.4 5 107
Body 4 0.05 3 10
Body 5 0.4 5 107
Body 6 0.4 5 107
Body 7 0.05 3 10
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Table 2 Walking parameters for different walking speeds

Walking speed [km/h] | L, [m] H [m] 7 [sec]

1.8 0.8 0.10 0.8
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Fig. 6 Prescribed foot motions and the desired ZMP for
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Table 3 The initial coefficients and optimum of the
proposed 5™ order polynomial

Design variable |Initial values | Optimum
Co 0 -2.640
q 0.25 16.457
cy 0 -39.292
C3 0 44.558
Cy 0 -23.268
Cs 0 4.450
08
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Fig. 9 The optimized ZMP compares with the initial
ZMP
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