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Development of a Mobile Robot for Volcano Exploration

using a Mechanism of Roll Downhill

o Ken AKIYAMA (Tohoku Univ.), Kenjiro TADAKUMA (Osaka Univ.),
Keiji NAGATANI (Tohoku Univ.), Kazuya YOSHIDA (Tohoku Univ.)

Abstractld When an active volcano erupts, a restricted area is set according to the eruption level.
However, it is very important to observe inside of the area. Therefore, we proposed a tele-operated
robotic observation system in active volcanoes instead of humans, and conducted some field experi-
ments. During the experiments, sometimes, we observed that our mobile robot was rolled downhill
unpredictably, and it was very difficult to traverse steep slopes. Generally, it was the problem to be
avoided. However, in this research, we suggest a mobile robot that uses a mechanism of roll downhill
as its locomotion, positively. In this paper, we explain a scenario of our robotic volcano observation

system, and introduce the proposed robot.
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Fig. 1: A photo of CLOVER traversing Mt. Asama
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Fig. 2: A scenario of volcano observation
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Fig. 3: A volcano exploration UGV “CLOVER” and a
multi-rotor UAV “ZionPro800”
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Fig. 4: A slope of Mt. Asama
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Fig. 6: A steering mechanism of a roll down robot
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Table 1: A specification of a roll down robot

DR.Loae Tnaz S Weight
400 mm 600 mm -60 ~ 60 mm 5 kg
L B d, d; l

400 mm 200 mm 260 mm 220 mm 200 mm

Fig. 8: An overview of a roll down robot
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1
2

+{l(sinﬂRfSin0L)}2} (5)
gbobooboooooboboobtiwdboboooo
1 .

w:ﬁ(DR—DLW (6)



oooboooboboggpbbooobobbooo
E:Z.DR—"DL (7)
w 2 Dr—Dyp
0000000000000 b00D00000Fig. 8000
OO0 Table 1I00O0OOO0OTable 10000 OO Fig. 70
ogoooooon
goooobboobobboooooooooooooo
godooboboooobobouooobobouooobobooao
O00O0000OFig. 1IDCLOVEROOODOOODOO11WO
DCOOOOD2000000000D0D0OoO0OoOooOooDan
gooos3sowhdoooodo20000000000004d
godbooooobobooooboboooooooooooo
Jdo0d0Od0bOO0obOOooOOooOoboOooOoobcooolooa
goooooooooooobooobobooooood
goooooooobooboboboboboooooood
ogobdoooboooobooooobooooooooao
gddboooobbooobboobboooboooooao
gooooooobobuoooooooooooood
ogooooooboboooooooooooooooo

p:

4 00O

gooooooooooooogooooooooon
gbobooooooooboobooooboboboboon
goooooooooooooooooooooooon
oooooooooooboobooobobooooooooooo
oooooo

ggoooooboooooooooooobooboon
ooooooooooooooboooooooooooo
oooooooooooooooooooooooooo
boboooboooboobooboooboobooboon

gboog

(1] OO0 O0OO0O0OO0ODO00O00OODO0O0O00OO0O00O0O0OOO
Oooooooooooonbo2009-06

2] DODOOO0OO0OOOOOOOOOODOODOO0O0O0O0O0OOOOOO
gooooooooooooooooOoO0oboOoOooOoooOoooOoo
ooo0 -0o0oo0oo0o0oo0o-00110 ObobobooOooD Ooo
000000000000 oooosSI201000000 pp.555-558
2010-12

(3] DODOO0O0OO0OO0O0O0OOOOOOODOODOOO0OO0OOOOOOOO
goooobooobooooooooboooooooboooooooo
gobooo0ooo0oobO0obO0b0bO0 -00ob00o000o00o
ooooooooboboooo-00120 oOoOO0OO0O0OO00 00O
Oo0ooo0oooooo booosi201100000 pp.54-570
2011-12

[4) OO0OOOOO0O0OODOOOO0O0OOODOO0OOOOOOOOO
oobooOoooooooOooOoboOoOooOoOoOoobOooOooooo
o0 -0ooooobz201200000000-00130 0000
0000 0o0oooooooooooO00 oooosi2o1200
00 O pp.648-651 2012-12

(5] DOODOOO0O0OOO0OO0DOOO0OO0DO0O00DO00D0DO00D000
oooo0oOooO0obooOoboOooOoO0boO0bcOO0O0130 oOoo
0oooo0 00000000o0o0oooo0 0000s120120
0000 pp.652-654 2012-12

(6] 00000000 DD0000000000000Randy MackayO
goooo0oooOoooOOooo0o0obO0o0obOO0ob0DOoboD0on
gbobooooooboobobooooboooOoboooobooooonoo
00 ROBOMEC201300 1P1-P15 2013-05



