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The usage of convergency technology for ROGA algorithm
application on step walking of biped robot
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Abstract The calculation of the optimal trajectory of the stepped top-down robot was made using a
genetic algorithm and a computational torque controller. First, the total energy efficiency was
minimized using the Red-Cold Generic Algorithm (RCGA) consisting of reproductive, cross, and
mutation. The reproducibility condition related to the position assembly of the start and end of the
stride and the joints, angles, and angular velocities are linear constraints. Next, the unequal constraint
accompanies the condition for preventing the collision of the swing leg at the corner with the outer
surface of the stairs, the condition of the knee joint for preventing kinematic peculiarity, and the
condition of no moment in safety in the traveling direction. Finally, the angular trajectory of each joint
is defined by fourth-order polynomial whose coefficient is to approximate chromosomes. This is to
approximate walking. In this study, the energy efficiency of the optimal trajectory was analyzed by

computer simulation through a biped robot with seven degrees of freedom composed of seven links.
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Table 1. Parameters of the biped robot per link number

No. Link length (m) Link mass (kg)
Link No. 1 0.1 1.0
Link No. 2 0.4 5.0
Link No. 3 0.4 4.0
Link No. 4 0.5 6.0
Link No. 5 0.4 4.0
Link No. 6 0.4 5.0
Link No. 7 0.1 1.0
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Table 2. Parameters used in genetic algorithms

Parameters Values

Generations(Maximum) 5,000

Population 30

Chromosome Length 14

Ratio(Crossover) 0.9

Ratio(Mutation) 0.02
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Fig. 2. (a) up stairs (b) down stairs
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Table 3. Parameters used in simulations

Parameters Values[m, rad, sec]
S 0.3 meter
H 0.05 meter
o5 0.001 meter
oh 0001 meter
o0 0.001 radian
A 0.19 meter
Stride Period 1.0 sec
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