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A Study on Genetic Algorithm-based Biped Robot System

Jung Shik Kong”, Kyoung Soo Han" and Jin-Geol Kim"

ABSTRACT

This paper presents the impact minimization of a biped robot by using genetic algorithm. In case we want to
accomplish the designed plan under the special environments, a robot will be required to have walking capability and
patterns with legs, which are in a similar manner as the gaits of insects, dogs and human beings. In order to walk more
effectively, studies of mobile robot movement are needed. To generate optimal motion for a biped robot, we employ
genetic algorithm. Genetic algorithm is searching for technology that can look for solution from the whole district, and it
is possible to search optimal solution from a fitness function that needs not to solve differential equation. In this paper,
we generate trajectories of gait and trunk motion by using genetic algorithm. Using genetic algorithm not only on gait
trajectory but also on trunk motion trajectory, we can obtain the smoothly stable motion of robot that has the least impact
during the walk. All of the suggested motions of biped robot are investigated by simulations and verified through the real
implementation.

Key Words : genetic algorithm(+73 € 12]F), leg trajectory(Th2] #3)), balancing joint trajectory(¥ 3 3 A4,
biped robot(¢] & 2.8 £ &)
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(b) Mass model

(a) Coordinate System

Fig. 1 Coordinate system and mass model of biped
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Table 1 Parameters of genetic algorithm applied legs

Parameter Value
Population 60
Generation |50
Crossover Rate |0.92
Mutation Rate [0.03
1
Fitness Function | / = Z {(Vm V) +(a,, _a.-)z}
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Table 2 Parameters of genetic algorithm applied to
balancing joints

Parameter value

Population 50

Generation 50

Crossover Rate 0.3

Mutation Rate 0.3

Fitness Function f=1 Z%M ('B”"At A j
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Fig.10 Photo of a biped robot
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