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The Design of Robot Arm based on the

Morphological - Neurological Model of Human
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Abstract

Current humanoid robot technology has a problem of lacking opened methodology about mechanisms of analysis,
design, implementation, and integration for robot development but is focused only on manufacture robot and
implementation of technology. In this paper, to overcome problems of humanoid robots that have been shown since
and for construction of new structure which satisfy the concept of opening, networking, and modularization that is the
development direction of future robot, we proposed morphological and neurological model of human arm and design
method of humanoid robot arm based on the each joint design and kinematics model.
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Brain = Processor | Q1% 2R Table 1. The final details for the motion system and the
motion scope of human arms
Brain Processor Joint Movement Movable
Shoulde;r name angle
= Actuator + o Flection/Extension |-180° / 50°
Jaint + I Human - NRTTY 3
: iy Shoulder, IShoulder] Adduction/Abduction |-180° / 50
Linkage s "1 Actuator + Arm
Eloow -, Elbow ; ) (3DOF)|  Internal/External
, .’ |Joint + Linkage ) -90° / 90°
WnSt Internal rotation / rOtatlon
Wrist - rotation Elbow | Flection/Extension |-145° / 0°
% I » Flexion (2DOF) | Pronation/Supination | -70° / 85°
A Sense Sensor Z8 Flection/Extension |-75° / 70°
Sense = Sensor Adduction Wrist
(2DOF) Radial/Ulnar ~20° / 35°
37 1. A28 Feskd usg sd

Fig. 1. Human-robot morphological mapping
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Fig. 4. The model drawing of the Module type Humanoid
robot arms 3D rendering
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Table 2 Design specification for Humanoid robot arm

TE TE

T F

- Type AC Servo
motor

- Rated speed : 8000

rpm
- Rated power : 300 W
- Rated torque : 048

Pitch Nm

Actuator

- Type : photo beam

Sensor - Resolution : 3mm

- Type : X2 725
Gear head | 7]
- Gear ratio : 10011

- Type AC  Servo
motor
- Rated speed : 8000
Actuator rpm

- Rated power : 300 W

- Rated torque :@ 048
Yaw Nm

Shoulder
joint

module - Type : photo beam

Sensor - Resolution @ 3mm

- Type : #4212 &
Gear head | 7]
- Gear ratio : 100:1

- Type AC Servo

motor
- Rated speed @ 8000

pm
-~ Rated power : 140 W
- Rated torque :@ 0.18
Roll Nm

Actuator

- Type : photo beam

Sensor - Resolution @ 3mm

—]Type D RAAAA S
7

- Gear ratio : 2011

Gear head

Type AC  Servo

motor
- Rated speed : 8000

rpm
- Rated power : 140 W

_ - Rated torque : 0.18
Pitch Nm

Actuator

Elbow
joint

module - Type : photo beam

Sensor - Resolution : 3mm

- Type : ¥4A2F 25
Gear head | 7]

~ Gear ratio @ 10:1

- Type AC Servo
motor

- Rated speed : 8000

rpm
- Rated power : 140 W
- Rated torque : 0.18

Yaw Nm

Actuator

Wrist joint
module

- Type : photo beam

Sensor - Resolution : 3mm

- Type : FAXA &%
Gear head | 7]
- Gear ratio : 10:1
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Fig. 5 The Kinematics model for the humanoid robot

arms
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Table 3. The parameter table of the theory of the
mechanism for the Humanoid robot arms

. Twist .
Joint Offset Rotation
No | @) O | (o oy | Teneth @ 1)
(Bn' 1 )

0 -90 0 0 90

1 90 0 L1 0:+90

2 90 L, 0 ©:+90

3 90 0 Ls 03+90

4 -90 0 L4 B4

5 0 0 Ls Os
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Table 4. Joint coordinate translation matrix for
Humanoid five axis robot arm
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