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Development of Volcano Observation System that Consists of Unmanned
Aerial Vehicle and Tele-operated Unmanned Ground Vehicle
— Field test of tele-operated robots in Mt. Asama in 2013-

o Keiji NAGATANI (Tohoku Univ.), Shin’ichi YUTA (Shibaura Institute. of Technology),
Tomoaki YOSHIDA (Chiba Institute of Technology), Tomohisa IZU (EnRoute Co., Ltd.),
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Shinya FUITIWARA (Kokusai Kougyou Co., Ltd.),
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Abstract: An observation in active volcano areas is very important to work out a strategy for estimation of
eruptive activity and evacuation call to residents. However, it is a too dangerous task for human to observe
in such areas. Therefore, we developed a tele-operated robotic observation system instead of human. In the
system, Unmanned Aerial Vehicle (UAV) carries a small-sized Unmanned Ground Vehicle (UGV) in a target
point autonomously, and UGV observes the target area tele-operatively. To confirm our developing system, we
performed several field tests in Kirishima and Mt. Asama, Japan. In this paper, we report recent field tests.

Key Words: Volcano exploration, Unmanned Aerial Vehicle, Umnanned Ground Vehicle, Teleoperation
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Fig. 1: Field Experiment in Shinmoe-dake in March. 2013
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Fig. 2:

igation based on ArduCopter software package.

Screenshot of GPS-based way point nav-

(http://code.google.com/p/arducopter/)
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Fig. 4: Broken UGV caused by Free-fall, Aug. 2013
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Fig. 5: Field Experiment in Mt.Asama in Sep. 2013
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