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Simulating tentacle Creature with External Magnetism for Animatronics
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The Catholic University of Korea

Abstract

The control technology of animatronics is an interesting topic explored in various fields, including engineering, medicine, and art, with
ongoing research efforts. The conventional method for controlling the movement of animatronics is to use electric motors installed
inside the body. However, this method is difficult to apply when expressing a narrow space inside the body. In this study, a method of
using external forces instead of installing mechanical devices inside the body was proposed to control the movement of a thin and long
tentacle organism. Specifically, in this study, the joint body of animatronics was made of magnetic metal material so that it could be
affected by the force of an externally installed electromagnet. The strength of the electromagnet was controlled by a PID controller
to enable real-time control of the position of the animatronics body. In addition, the magnet was made to rotate, and the speed of
rotation was changed to create various movements. Through virtual environment simulations, our experiments demonstrate the
superiority of the proposed method, showcasing real-time control by users and the creation of animations in various styles.
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Figure 1: Blueprint of our tentacle animatronics.
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Figure2: structure of tentacle
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Figure 3: The z-axis position of the tentacle varying with the

position of the controller.
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Figure 5: the movement of the tentacle according to the angular
velocity of the magnets. In the order shown, the rotational
angular velocities are 0.0942, 9.42, and 942 rad/s.
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Figure 6: the movement of the tentacle according to the degree
of freedom. In the order shown, the degree of freedom is 3, 2,
and 1.
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movement.
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Figure 8: High Kp results in rapid and dynamic tentacle

movement.



Figure 9: High Kd values result in the tentacle staying below the

target position.

Table 1: PID parameters.

Kp Kd Ki

Stable movement (Fig. 3) 100 10 0.1
Low Kp (Fig. 7) 1 10 0.1
High Kp (Fig. 8) 200 10 0.1
High Kd (Fig. 9) 100 100 0.1
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