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Development of Child-Sized Humanoid Robot
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Abstract

In this paper, a procedure of design and development of a child-sized humanoid robot is described. The design concept for
a humanoid robot was proposed and the mechanism of the humanoid robot which is more than 1 meter tall was designed by
using 3D design tools. By considering the lightweight of the robot, the hardware for the robot was designed for optimal
performance. The frames and links of the robot designed by 3D design tools was manufactured through precision machining
with the material which is light and have a good strength. The manufactured child-sized humanoid robot was experimented
with basic motions applied inverse kinematics and balance control, and the performance of the motions were verified.
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Table 1. Specifications of typical humanoid robot

ASIMO | HUBOZ2 | WABIAN-2 | HRP-2
Height (cm) 130 130 153 154
Weight (kg) 54 45 64.5 58
Leg 6 6 7 6
Arm 7 7 7 6
DOF | Torso 1 1 4 2
(ea) | Head 3 3 3 2
Hand 2 5 3 1
Total 34 40 41 30
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Lightweight design based development of a
humanoid robot
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Fig. 1. Design procedure of robot.
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Fig. 2. Schematic diagram of humanoid robot.
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Fig. 3. Design of child-sized humanoid robot.
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Table 2. Length between joints of lower body
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Fig. 4. Block diagram of electrical and electronic
hardware.
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Fig. 6. Child-Sized Humanoid Robot.
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Table 3. Specifications of Robot.

1=

Height (cm) 110
Height of CoM (cm) 55.6
Feet size (cm x cm) 74 x 29
Weight (kg) 7.0
Head 2
DOF, Arm 3x2
Servo motor Waist 1
(Dynamixel) Leg 6 x 2
Total 21
Sensor Gyro 1.3G4200D
Accelormeter LIS331DLH
Main Controlling System FitPC2i(Ubuntu 9.10, C++)
Sub Controlling System CM 730

Camera

Logitech C905

Power

Motors

Lipo 4000Ah 148V x 2

FitPC2i and Sub

Lipo 2000Ah 11.1V
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Fig. 7. Actuator test of humanoid robot.
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