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A Study on the Determination of 'Linear Model
and Linear Control of Biped Robot

In-Gyu Park, Jin-Geol Kim
Dept. of Industrial Automation Engineering. Inha Univ.

Abstract - Linearization of the biped dynamic
equations and design of linear controller for the
linearized equations are studied in this paper. The
biped robot with inverted pendulum type trunk, used
to stabilize the dynamic balancing of the biped robot
during dynamic walking period, is modelled with 14
DOF and simulated. Despite of well defined linear
control theories so far, the linear control methods was
limited to the applications for a walking robot,
because they have been inherently strong nonlinear
properties, such as a modeling parameter uncertainties,
external forces as noise, inertial and Coriolis terms by
three dimensional modeling and so on. To linearize
the nonlinear equations of motion of biped robot on
MIMO and time varying linear equations of motion,
1st order Taylor series is used to formulate the linear
equation. And a 2nd order numerical perturbation
method i1s used to approximate partial differential
equations. Using the linearized equations of motion, a
linear controller is designed by pole placement method
with feed forward compensation. Using the obtained
linearized equations and linear controller, the
continuous walking simulation is performed.
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Fig. b Cartesian position and orientation of feet
during two steps

Table 1. PD feedback gain matrix

Gain
. K K
Joint P v
Joint 2 5.0e+05 1414.2
Joint 3 1.0e+05 632.5
Joint 4 1.0e+06 500.
Joint 5 5.0e+05 1414.2
Joint 6 1.0e+05 632.5
Joint 7 1.0e+06 500.
Joint 8 1.0e+05 632.5
Joint 9 1.0e+05 632 5
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Fig. 7 Cartesian hip trajectories results
from simulation
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