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The Sudy of Humanoid Robot Arm Design and
Control

Student : Wei-Ging Liu Advisor : Chin-Pao Hung

Department of Electrical Engineering
National Chin-Yi University of Technology

Abstract

The aim of this thesis is to design and control a humanoid robot arm.
Robot arm is the major component of humanoid robot. The nimble motion
of humanoid robot strongly depends on the mechanism design and control
of robot arm. In this thesis, the humanoid arm design includes shoulder
design, upper and lower arm design, joints design for connecting shoulder
and upper arm, upper and lower arms and the end-effector wrist joint
design. And the electrical control system is implemented by embedded
system. It contains a mother control board and multiple servo control cards.
Each servo control card receives a control command and finishes the
desired motion independently. The main objectives of this thesis are list as
follows.

1. The humanoid robot arm design It includes shoulder design, upper
and lower arm design, and joints design for connecting shoulder and
upper arm, upper and lower arms and the end-effector wrist joint design.
Each joint is driven by DC servo motor with suitable gear train
connected.

2. Electrical control system design The humanoid robot arm has six
axes a least. Considering the future work which integrates the hand



design, the totally axes will be more than 20 axes. Therefore, this thesis
developed a DC servo control card including embedded chip, power
module, memory, and communication port. The servo control card
receives the command such as pulse command, voltage command or
pulse width modulation command and finished the close loop servo
control. Combing the servo card and DC servo motor will become a new
independent unit which function is similar to RC type servo motor.
Therefore, the multi-link humanoid robot arm can be control easily just
like the RC robot.

. Human machine interface design Integrating the electrical control
system and the humanoid robot arm to develop a humanoid robot arm
platform. The human machine interface can plan the robot motion
trgjectory and display the necessary data. It also can guide the operator
to operate the robot motion easily by graph and text indication.

. Power system design The robot operation needs a stable power
system. This thesis evaluates the totally power consumption and design

apower supply system to guarantee the system stable operation.
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