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Study on a Service Robot Having Two Arms with Extendable

Workspace Structures
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Abstract This paper describes a home service robot having structures to extend workspace. The

service robot is composed of two arms with two links, the mobile robot system, and the workspace

expansion structures. A dynamic equation of the robot system is derived. Simulation studies were

performed based on the dynamic equation for controlling the attitude and position of the robot.
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1. Parameters of mobile manipulator
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lcosb,,

P

1yt ma

Position of mobile robot
[rad) Balancing angle of robot
[Kg] Weight of mobile base wheels
Distance to wheel axis from center of
[m] - .
mass of mobile
[Kgm?] Inertia moment of link i
[Vm] Torque of wheels
[m] Distance to center of mass of link i
[rad] Angle of joint i
[rad] | Angle between Z awis and I, : (6, —6,,)
Angle between Z axis and I,
[rad]
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Mobile Position Cantrol{c)

012 06
oy Desired Desired
7 actual 04 ctual
008 i
£ o0 N 1
s i\ |
£ S ¥ A
g 004 D b Ld
g Wi
002 Vi
02 ¥
O
002 0.4
0 20 40 &0 80 100 0 20 40 60 80 100
Time(msec) Time(msec)
Lifting Pasition Control «1g®  Sliding Position Control
0.405 0
Desired Desired
04 actual 08 tual
0.5
039
0.385
038 bxzmmmmgmemre Saialees
0 20 4 20 40 60 80 100
Time(msec) Time(msec)
x10° Jaint 1 Control x10° Joint 2 Contral
15 15
Desired Desired
— actual — actual
10 10
3 5 3 5
=] Fa S oY AN =
® eend NSV DL Y A ® L o, -~ o~
e ST S A T
5 5
0 20 40 60 80 100 0 20 40 60 80 100
Time(msec) Time(msec)

a9 2. Algdeld A3t

FnEd
[1] H. Iwata and S. Sugano, "Design of Human
Symbiotic Robot TWENDY-ONE", [EEE International
Conference on Robotics and Automation, pp. 580-586,
2009.

162





