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Development of Compact and Lightweight Mobile Robot
that is Mountable on Electric Multi-rotor UAV to Observe Active Volcanoes
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When an active volcano erupts, typically, a restricted area is set, such as within a few kilo-meter
radius of the crater, according to the eruption level. However, it is very important to observe inside the area,
and to forecast a debris flood and/or a pyroclastic flow for inhabitants. Therefore, we proposed a robotic
observation system in active volcanoes, which is composed of a mobile robot and a multi-rotor UAV. To
realize the scenario, we developed a compact and lightweight mobile robot called CLOVER to mount on
small-sized multi-rotor UAV. In this paper, we introduce a volcano observation scenario, field experiments
and our new robot CLOVER, and report an operation test with a multi-rotor UAV.
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Fig. 1 An active volcano Mt. Asama
(© Japan Meteorological Agency
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Fig. 3 A multi-rotor UAV “Zion Pro Hexacopter”
© enRoute Co., Ltd.,

020000000000000000000000000
gboboobooboobooooboooboobogobn
ooooobooooboobooooobooooooboooo
oooooooooooboboooooooboooooobooboog
ooooobooobooobooooooboooooooobn
oobooobooboooooooboooboooboooon
goooboooooooboboooooboooooooobood
goboobboobobooooboooboooooooooo
goboboooooooooooooobboooooobooog
oobooobooooooob 2000000000000
oobooobooobooboooooooooooooon
gbooooobobobooboooboon

3 bOoooooboooboboon
3.1 0OOoOoooooo

oobooobooooobooooooboooboooon
obooboooooobboobobooboooooooooon
gbooooo sgoooboooobooboooobooon
goboooboboooooobooboobooboooo
oooooboboooooooboooboooooooooo
ooooooooD oooombDbOoOOoooooooooooon
oooDo0oooO0ooooo0ob 4&kegOdnOpoobDoOoO
gboooboooooooooboocbooboooon

goboobooooboooboooboooooooooon
oooooooooooobobooooooooooooo
oobooobobooooooooobooooobooooo
obobooooboooboobobooooooobooobooooo
oobooobooobooobooooooooooooooon
goboooboboooooobooboobooboboooo
gbooboobooobooboooboooboobood

Fig. 5 A volcano exploration robot “GeoStar-I11"
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Fig. 7 A scene of tipping over “GeoStar-I11”
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Fig. 8 A volcano exploration robot “CLOVER”
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(b) Releasing

Fig. 9 The drop mechanism of multi-rotor UAV
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