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A Study on Brachiation Type Mobile Robot

Kan TAGUCHI

Abstract

This paper provides a new type of mobile robot, “Brachiation Robot”.

The brachiation

makes use of the swing of a pendulum due to gravity, as a gibbon exhibits in branch transfer

motion.

In this paper the author shows the method to control the brachiation robot by showing

some results of the computational simulations using 3-link-model robot. The most difficult
subject in this study is how to control it dynamically and with taking advantage of gravity force.
And the author propose a kind of feed-forward control system with a certain feed-back loop for

the motion of the brachiation robot.

Key Words : Brachiation, Mobile robot, Multi-degree-of-freedom System, Swing of a Double

Pendulum
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Fig. 1. Brachiation of a gibbon
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Fig.2. A model of the brachiation robot
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Table 1. Parameters of the brachiation robot
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Table 2. Parameters of the prototype model

s V21 Vo2 Y723 Voo Zadgs bE
m (kgf) 0. 470 0. 380 0.320 0.260
a (mm) 191 54 149
1 (am) 295 295 328
I o(kgfm?) 0.00809 0.00283 0.00293
6 (deg) 25.0 155.0 25.0
6 (deg) 2510 155.0 25.0
& (rad s?) 0.0 0.0 0.0
u 0.005
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Fig.3. Torque diagram for the actuators to per-
form brachiation
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Fig. 4. A diagram of angles between links
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Fig.5. A diagram for the angular velocity of the

joints
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6. A diagram for the angular acceleration of
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Fig. 7. A result of the simulations (stick diagram
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Fig.8. A prototype model for the brachiation robot

Fig.9. Prototype model doing brachiation

Table 3. Specification of the motors
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