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Impact Force Absorption in Antagonistic Wire-driven Multi-joint Arm
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This paper presents a new control method for absorbing impact forces exerted on the tip of a multi-joint
robotic arm. In this method, integral controller for generating virtual desired trajectory is hold at the time
of impact. We show that the impact force can be absorbed extremely by using the simple control algorithm.
In addition, we show that the tip of the robot is forced to move against the applied force in case of lack
of the hold operation of integral controller, and resulting in unexpected recoil due to antagonistic nonlinear

springs.
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(a) an overall view of the three-DOFs robotic arm
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(b) final link movement with wires

Fig.1 A serial link robotic manipulator having three
rotational joints in two dimensional xy-plane.
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Fig.2 A model of three joints robotic arm.

Table 1 Mechanical parameters and others

I.; | 2.27x107%° [kgm?] k 3000 [N/m?]
I 1.0x1076 [kgmz] Az, 0.01 [m]
m; 300 [g] g 9.807 [m/s?]
R 0.02 [m] r 0.01 [m]
L; 0.3 [m] ¢ 0.9 [Nms/rad]
Cm 0.01 [Nms/rad] Te 0.5 [Nm]
Tb1 T¢+1.0 [Nm] Ky 3.0
Th2 Tc+1.0 [an] Kp2 2.0
Tb3 Te [Nm] Kps 2.0
Ka1 0.5 Kao 0.4
Kas 0.8
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Fig.3 Successful results of integral controller(I.C.) hold
method resulting in imapact force absorption.
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Fig.4 (a) and (b) present cases of failure obtained when
integral controller(I.C.) is not hold. (c) and (d)
present cases of failure obtained when PD con-
trollers are hold.
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