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Development of airborne magnetic survey system by an unmanned helicopter
Takao Koyama, Minoru Takeo, Takayuki Kaneko (ERI, Univ. Tokyo), Takatoshi Yanagisawa (IFREE,
JAMSTEC), Yoshiaki Honda, Kouji Kajiwara (CEReS, Chiba Univ.)

We are developing the system which can survey the magnetic field by using the unmanned helicopter in
order to make highly resolved magnetic surveys at the fields such as a summit of the active volcano where
men cannot enter. The radio controlled helicopter has a cesium magnetometer at the end of the stinger on its
side. This helicopter also has a GPS system and can fly on a precise course within the accuracy of tens cm.
We carried out test flight surveys at the foot of Mt. Asama. The main purposes of these tests are to try the
flight with a long stinger at a high land which is about 1500 m height above the sea and to see how distant
the magnetic sensor should be apart from the body of the helicopter. We tried several flights with a stinger
of different lengths. The helicopter could have a flight almost stably at about 30 m height above the land in
100 m x 100 m area. The magnetic intensity by the effect of the body of the helicopter is about 80 nT at 1.3
m distant from the center of the body, but is less than 5 nT at 2.5 m which is almost acceptable to measure
the change of the geomagnetic field by the volcanic activity. Therefore we will try to develop a much more

stable system with a stinger longer than 2.5 m by mainly losing its weight.
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Fig.1 An unmanned helicopter. The magnetic sensor is installed at the end of the stinger

on the side of the helicopter. (photo by Dr. Yoshimoto in ERI)
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Fig. 2 The magnetic effect of the helicopter body. The magnetic field is measured by the
helicopter heading two opposite directions in two cases. Stinger lengths are 2.1 m (left)

and 2.5 m (right).
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Fig. 3 Magnetic mapping: Stinger lengths are 1.3 m (left) and 2.1 m (right). Red lines show
flight tracks of the helicopter.
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