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Development of a tether-towing 2-wheeled robot for exploring fumaroles located on steep slopes
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Fumaroles investigation is an effective method for prediction of a volcanic eruption. How-

ever, some fumaroles are located in places where humans are not able to reach, such as steep

slopes or depressions.

In this research, we propose a tether-towing 2-wheeled robot to enable

investigation of fumaroles located on steep slopes. To confirm the validity of the robot system,

we conducted a field experiment in the real volcanic field in Izu-Oshima Island. According to the

result, the proposed robot traversed a steep slope and returned to the basement. Also, we found

some mechanical and operational problems for the robot system to improve. In this paper, we

introduce our robot system, experiments, and lessons learned.
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Fig.1 Fumaroles located on steep slope
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Fig.2 Turning motion
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Fig.3 Appearance of the developed robot
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Fig.4 System diagram

Fig.5 Experiment field
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Fig.6 Tipped robot

Fig.7 Deformed tire by shear stress
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