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Teleoperation Experiments of Tracked Vehicle Kenaf in Sakura-jima
Island for Volcano Exploration

o Keiji Nagatani[J Yoshito Okada, Naoki Tokunaga, Seiga Kiribayashi (Tohoku Univ.),
Eiji Koyanagi, Tomoaki Yoshida (Chiba Inst. of Tech),
Shin’ichi Yuta (Univ. of Tsukuba), and Tsuneo Hisatake (INROD-NET INC.)

Abstract: Fixed-point observation of an active volcano is very important to work out a strategy for estimation of eruptive
activity and evacuation call to residents. However, it is a very dangerous task for human to install cameras close to a crater
during eruptive activity. To use a helicopter is one of the good options, however, it is difficult to stay long in the mid air. In
this research, we consider to use teleoperated small tracked vehicles for fixed-point observation of an active volcano. Once
the robot reaches a crater lip, it can send visual information of volcano activity to operators. Two key issues are wireless
communication and traversability on uneven terrain. At the beginning of our challenge, we conducted an initial experiment
at Sakura-jima island that has an active volcano (Level 3) with our all-terrain tracked vehicle “Kenaf”. In this paper, we
introduce our scenarios of exploration of volcanoes with small robots, and report our initial experimental results.

Key Words: Volcano exploration, all-terrain robot, tracked vehicle

1 gdoo

goooooobooooooooooooooboooon
oooooooobooboooboooooooooooo
oooooooobooboooOooooooooooooo
gdooooooooooboboboboooooooooooo
gdoooooobobooobooooooooooo
gooooooobooboobobooboboooooooooo
obooooon
goooODO0O0000o0oobbOO0O0000b0ODbNEDO
gdoooooooooooobooooooooooboo
ooboooooooooooboooboooooboooon
odooooooooobooooooooooooooo
gooooooobobobboboboooooooooooo
doooooooooboooooooooooooo
gboboooooooobooboobooboobooboan
Oo000O0oboo0oobOKenafOOOOOOOOOODO
obobooooooobooboooboooooboobon
oboboooooboooon
oooooooooooooobooooooooooon
oooooooobooboobobooooooooooooo
ooooooooooooobooboooooooooon
gbooooo
gooooooooooooooooooooooon
ooooooooboooboobobOooboooooooooooo
ooooo0o2000000000000000D0O00O0O
OO0Oo0o0oboooooboooooboboOoDooO?22009080
vooo2100000000000000D000 OOO
Oobo0obOo0o0000bOKenaf 0O0OOO0OOOODODO
ooooooooboboboboobooboooooo?2009
osooooooooooooonD3ooooooooon
oooboooooOo2zkmb0000000DDOO0O0
gbobooooooooboobooooogoboboooboon
ooooooooboooboboooboooooooooooo
dkmO0O0O0ooooooooon

Fig. 1: Active volcano of Sakurajima mountain
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Fig. 3: An image of Scenario 2: approach with helicopter
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Fig. 4: Target robot platform “Kenaf”
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Table 1: Wireless communication devices
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Fig. 5: Experimental scene of long distance tele-operation
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Fig. 6: One of the results of long distance tele-operationsn
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Fig. 7: Experimental scene of travasal on rough terrain
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