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A Smooth Trajectory Generation for an Inverted Pendulum Type Biped Robot

Chan-Soo Kang”, Kyung-Kon Noh*, Jung-Shik Kong* and Jin-Geol Kim**

ABSTRACT

This paper is concerned with smooth trajectory generation of biped robot which has inverted pendulum type
balancing weight. Genetic algorithm is used to generate the trajectory of the leg and balancing weight. Balancing
trajectory can be determined by solving the second order differential equation under the condition that the reference
ZMP (Zero moment point) is settled. Reference ZMP effect on gait pattern absolutely but the problem is how to
determine the reference ZMP. Genetic algorithm can find optimal solution under the high order nonlinear situation.
Optimal trajectory is generated when use genetic algorithm which has some genes and a fitness function. In this paper,
minimization of balancing joints motion is used for the fitness function and set the weight factor of the two balancing
joints at the fitness function. Inverted pendulum type balancing weight is very similar with human and this model can be
used for humanoid robot. Simulation results show ZMP trajectory and the walking experiment made on the real biped
robot IWR-IV.
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Table 1 Parameters of genetic algorithm in balancing joint

Parameter Value

Population 50
Generation 50

Crossover 0.8

Mutation 0.05
Gene Num.
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