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The Development of a Miniature Humanoid Robot System
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Abstract

: In this paper, we introduce a case study of developing a miniature humanoid robot that has 16

degrees of freedom and is able to perform statically stable walking. The developed humanoid robot is 37cm tall
and weighs 1,200g. RC servo motors are used as actuators. The robot can walk forward and turn to any
direction on an even surface. It equipped with a small digital camera, so it can transmit vision data to a
remote host computer via wireless modem. The robot can be operated in two modes: One is a
remote—controlled mode, in which the robot behaves according to the command given by a human operator
through the user-interface program running on a remote host computer, the other is a stand-alone mode, in
which the robot behaves autonomously according to the pre-programmed strategy. The user-interface program

also contains a robot graphic simulator that is used to produce and verify the robot's gait motion. In our
walking algorithm, the ankle joint is mainly used for balancing the robot. The experimental results shows that
the developed robot can perform statically stable walking on an even surface.

Keywords : humanoid robot system, biped walking, robot graphic simulator
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Fig. 1. The overal system structure.
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Fig. 2. The kinematic joint configuration of the robot.
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Table 1. Specification of the RC-Servo motor.

% | 27 (mm) | 7A@ EE 9 B4
AMH 1| 405x20x37.5 53 0.19 sec/60° 95 kgem
XK 2| 405x20x37.5 55 0.10 sec/60° 8.0 kgcm
AH 3| 28x13x29.7 17 0.18 sec/60° 25 kgem
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planning.
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Table 2. Kinematic parameter values.

o A<l &y Iy, d, 4, 4
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Fig. 5. Coordinate frame of each joint.
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Fig. 8 Point mass model for the walking robot.
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