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There were various studies of Humanoid’s bipedal walking. However, most of the researches
uses a simplified model. In this research, we study humanoid in hopes of realizing robot walk-
ing like a human and consider a gait model of humanoid robot including slipping, bumping,
surface-contacting and point-contacting of foot is discussed. First, to stabilize attitude and
prevent humanoid from falling down, we proposed Visual-lifting Approach. This method use
it’s eyes. Humanoid judged surrounding condition and keep it’s head position high. Next, we
need input torque to step forward by feed-forward control but it determined by try and error.
This might be waste of energy. So, to solve this problem, I use Non-dominated Sorting Genetic
Algorithm-II (NSGA-TI). In the report, I explored the best input by NSGA-II method based on
three evaluation(maximize a Walking speed, energy minimization, and taking both of them into

consideration) and investigated the result.
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Table 1 Physical parameters

Link li[m] | m;[keg] | d;[Nms/rad]
Head (l17) 0.24 4.5 0.5
Upper body (l10z) 0.41 21.5 10.0
Middle body (lg) 0.1 2.0 10.0
Lower body (Ig) 0.1 2.0 10.0
Upper arm (l11,014) | 0.31 2.3 0.03
Lower arm (l12,115) 0.24 1.4 1.0
Hand (I13, l16) 018 | 04 2.0
Waist (l4) 0.27 2.0 10.0
Upper leg (I3,15) 0.38 7.3 10.0
Lower leg (I2,16) 0.40 34 10.0
Foot (I1a, l72) 007 | 13 10.0
Total weight [kg] — 64.2 —
Total hight [m] 1.7 — —
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