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Development of Small Biped Robot and Motion Simulator for Student Experiment
Seiji FURUNOQO and Yuji KOHASHI

Abstract
This paper presents development of a biped robot for the student experiment. In order to use on student experiment,

the biped robot is comparatively small size and it has only the reg which has six DOF. The frames of the robot are

designed by CAD software and those strength are calculated in consideration of its durability. The robot has two walking

mode that are the static walking and the dynamic walking. And a walking motion simulator which has a walking motion

viewer, a system stability criterion simulator and a function to convert motion data to motor commands is developed.

The simulation result is presented.
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Table 1 Dynamixel DX-117
Holding torque  28.0 ~ 37.0 [kgf-cm]

Reduction ratio 1/ 192

Speed 0.126 ~ 0.167 [sec/60°]
Operating angle  300°
Voltage 12 ~ 16 [V]
Weight 66 [g]
— — Biped Robot

Po

DX 117 Motor | X 12

rget angle, angular velocity

crature, Load, cic. M Microcomputer
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Fig.1 Control system on biped robot
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Fig.2 Link-model of the biped robot
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Fig.3 Link-model of the new biped robot

Fig.4 Overview of the biped robot
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Fig.5 Relation between i-th link and j-th link
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Stable region
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(a) Stable region : Both legs on the ficld (b) Stable region : Right legs on the feild

Fig.6 Stable region by support polygon
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Fig.7 System configurations of the motion simulator

Fig.8 A motion calculated by the forward kinematics
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