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Development of a small-sized volcanic exploration robot and its motion simulation.
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In case of volcanic explosion, observation of its activity is very important to reduce second disasters. However,

it is forbidden for human to approach an active volcanic area. Therefore, a visual observation by tele-operated mo-

bile robots is one possibility instead of human. One key technology to realize the above observation is traversability

on volcanic rough and weak terrains for mobile robots. However, no mobile robot have succeeded in traversing

such challenging environments completely. So, in this research, we developed a small-sized robot to handle rough

terrains, particularly, for volcanic environment. The robot has 11 D.O.F. actuators, and it is very important to

use them appropriately for traversing rough terrains. Therefore, we developed a motion simulator for the robot

to plan and to confirm its motion. In this paper, we introduce the mechanism of the robot and report the result

of simulation of the robot.

Key Words : Tracked vehicled Volcano exploration, Dynamic simulation
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Fig. 1 Quince

Fig. 2 TrackWalker
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Fig. 3 A 3D CAD image of the robot

side track
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Fig. 4 Two motions
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Table 1 Specification

Length max 1325 mm
Width 616 mm
Height 136 mm
Center track module
(LxWxH) 669 mmx120 mmx136 mm

Side track module

(LxWxH) 452 mmx120 mmx136 mm

side tracks

center tracks

Fig. 5 Traversing a slope (front view)
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Fig. 6 Simulation model
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Fig. 7 Track model

Fig. 8 Surmounting a step
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Fig. 9 Surmounting sequence (every 0.5 sec)

Fig. 10 An enlarged view of this motion
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Fig. 11 Number of contact points
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Fig. 12 NE stability margin
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