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Study on Self-Contained and Terrain Adaptive Active Cord M echanism

Gen Endo’, Kelji Togawa and Shigeo Hirose'

A snake is able to attain high terrain adaptability and versatile locomotion even though it has an extremely simple one-
dimensional configuration. In order to utilize these functions for robotics, we have adapted the basic biological machine
elements of the snake into the Active Cord Mechanism (ACM). And we have discussed about the creeping dynamics and
applications to manipulation. In this paper, we developed a new experimental model named “ACM-R1” with a self-
contained system, which realizes higher mobility and terrain adaptability compared with a past model. Next, gliding ex-
periments on ice were carried out in order to demonstrate that the creeping motion is the same as the principle of skating.
Finally, a new terrain adaptive control method for sloping surfaces is proposed, and we verified the effectiveness by slope

climbing experiments.

KeyWords: Snake-like Robot, Active Cord Mechanism (ACM), Creeping Locomotion
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Fig. 7 ACM-R1

Table1l Specifications of ACM-R1

No. of Unit 16
Dimension 2430 X 175X 220 (mm)
Weight 28 (kg)
Actuator 50W DC Servo Motor X 16
Battery Ni-Cd 19.2V-7Ah
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Table2 Kinetic friction coefficient

Hi Bn | Mi/kg
Edge A | 006 0.14 0.43
EdgeB | 0.5 0.43 0.12
Wheel | 0.01 0.46 0.02
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Fig. 9 Experiment onice
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Fig. 10 Winding angle vs. normalized propulsive velocity on flat
surface
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Fig. 12 Winding angle vs. normalized propulsive velocity on
sloping surface
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Fig. 13 Terrain adaptive propulsion
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