1BHRERRR DT VYD 4 NEEEIOR Y b7 — LDEENFIH
OFRM s/ UK, Wk 2% Uik, AN 52 JuNKS) , JIKN Bk Grafiks)

Motion Control for 1 D.O.F. Robotic Arm
with Rotational Counterweight
O Ryosuke Ishine (Kyushu University), Akihiro Kawamura (Kyushu University),

Ryo Kurazume (Kyushu University), and Sadao Kawamura(Ritsumeikan University)

Abstract : This paper proposes a new control method for a robotic arm with a rotational counterweight. This robotic arm is
actuated by gravitational and inertia torque generated by the counterweight. Although a control method of joint angles for a
robotic arm with a rotational counterweight has been proposed so far, the stability analysis of this control method has not

been performed. The control method proposed in this paper enables to analyze and verify the convergence of the dynamics of
the system theoretically. We conduct numerical simulations for position control and verify the stability of the dynamics of the

robotic arm with a rotational counterweight.
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Fig. 1: The model of a robotic arm with a rotational

counterweight.
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Table. 1: Physical parameter

Link length L 0.20 [m]
Counterweight length l 0.15 [m]
Center of mass of link Ly  0.09 [m]

Center of mass of counterweight | I,  0.07 [m]

Link mass M 0.20 [kg]
Counterweight mass l 0.40 [kg]
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Table. 2: Controller parameter

K, 0.50

K,1  0.50

K,z 0.30
5 0.005
7 0.00001

Table. 3: Initial condition

g  0.00 [rad/s]
Ggo 0.00 [rad/s]
q -1.57 [rad]

qo 3.14 [rad]
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Fig. 2: (A) Initial state of simulations. (B), (C) Middle

state of simulations. (D) Desired states of simulations.
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Fig. 3: The transient response of ¢ when desired angle
is gg = 0.52 [rad].
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Fig. 4: The transient response of gy when desired angle
is gg = 0.52 [rad].
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Fig. 5: The transient response of V when desired angle
is gg = 0.52 [rad].
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