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When an active volcano erupts, typically, a restricted area is set according to the
eruption level. However, it is very important to observe inside of the area for prediction timing
of the appearance and scale of volcanic disasters. Therefore, we proposed a robotic observation
system in active volcanoes, which is composed of a multi-rotor UAV and a mobile robot.
To realize this system, we developed a compact and lightweight mobile robot for volcano
exploration. In this paper, we introduce our volcano observation scenario and mobile robots,

and report a field test in Mt. Asama.
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Fig. 1  Scenario of volcano exploration using a UAV

and a mobile robot
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Fig. 3 Overview of volcano exploration robot
“CLOVER”
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Table 1 Specification of a CLOVER
LxWxH 450 mm x 360 mm x 220 mm
Weight 2.503.0kg
Wheel ¢220 mm x W30 mm
PWR LiFePO40 13.2 VO 2300 mAhO




Bottom view

Fig. 4 3D model of CLOVER
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Fig. 5 Control system of CLOVER
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Fig. 6 Separation mechanism between UAV and
CLOVER
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Fig. 7 Drop mechanism of CLOVER
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Fig. 8 Model of a drop mechanism
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Fig. 9 Result of numerical calculation
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Table 2 Parameters of numerical calculation

m c d L
30kg  4.0Nmm/(rad/s) 0.54 mm 25 m
d1 d2 B kW

25 mm 37.5 mm 15 mm 0.622
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Fig. 10 Result of Asama field test
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