#

Kl 55 55 % (2010)
9525 109-118 H

KA EERE v — LS ] OBl
G F T OB Y e

(2009 4 11 H 26 H=2FF, 2010 43 H 26 H5ZHD

Development of Mobile Sensor for Volcanic Observation “HOMURA”

Katsuya Kaneko™®, Ko-ichi ITo** and Yu-ichi ANBe**

Monitoring of volcanic phenomena close to active volcanic vents and inside active craters is needed to predict
change of volcanic activities and to understand dynamics of volcanic eruptions. In order to carry out safe
volcanic monitoring, we have developed a prototype of a mobile sensor for volcanic observation “HOMURA”,
which is a new robotic system that has been designed to observe volcanic phenomena inside active volcanic craters.
HOMURA is a small unmanned ground vehicle (approx. 780X 560 X300 mm in dimension and 10kg in weight)
with six wheels driven by electric motors and it is operated by wireless remote control at a distance of more than
1 km. Data measured by some sensors in HOMURA are sent to the base station in real time. Materials of the
vehicle body and wheels are aluminum with 2 mm thick and plywood with 9 mm thick, respectively. HOMURA
can climb up and down a rough surface with slope angle of 30 degree. In addition, HOMURA does not readily
become undrivable even in overturning during climbing because it has a unique body shape with a horizontal
symmetry plane. HOMURA can be made and transported to mission fields at small costs. These allow us to
make a new vehicle even if HOMURA should be lost by accident during missions and promptly to explore a

sudden volcanic event by HOMURA.

In test campaigns at Aso volcano and Izu-Oshima volcano, we confirmed

that HOMURA has planned abilities on moving on rough surfaces and wireless communication.
Key words: robot, unmanned ground vehicle, monitoring, active vent, volcanic exploration
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Table 1. Specification of HOMURA

Material  body 2mm thick Aluminum
wheel 9mm thick Plywood
Dimensions approx. 780 x 56 x 300 mm
560 x 356 x 32 mm (without the wheels)

Weight approx. 10 kg
Veloeity approx. 2 km/hr
Travel time 1.5 hours

Wircless communication 1.2 GHz half-duplex tranciever; data rate 14.3 kbps;
distance > 2km; continual-use time 15 hours

A/D converter Beh 12 bit
Sampling rate Max. 10 kHe

Power supply f-cell AA-NiMH battery (7.2V) x &
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Fig. 1.
and Field Experiment in Izu-Oshima Volcano in September, 2009. (a) HOMURA vehicle.
(b) Top view. (c) Side view. (d) A wheel.
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Photographs of HOMURA in the test trial during the Observation Robot Symposium
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Fig. 2. Dimensions of HOMURA.
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Fig. 3. Dimensions and structure of the wheel of
HOMURA.
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Fig. 5. The control system of HOMURA at the base

station. The control system is composed of a

wireless transceiver, a personal computer, and a
joystick. (a) Photograph. (b) User interface design
for operation and sensor data.
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(b) : N )

Fig. 6. Route maps of the test trials. S and E in the
maps stand for start and end points of drive routes
in the test trials. (a) The first crater of Nakadake,
Aso volcano. (b) Urasabaku of Mihara-yama vol-
cano, Izu-Oshima.
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(a)

§ (b)

Fig. 7.
surface slope near Nakadake crater, Aso volcano. (b) At the rim of Nakadake crater. (c)
HOMURA climbing up a slope covered with scoriae at Urasabaku of Mihara-yama volcano.
(d) Following MOVE at Urasabaku. MOVE is a robot for volcanic observation developed
by Tohoku University.
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