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Abstract

Since accident of the Fukushima Daiichi Nuclear Power Station (FDNPS), some unmanned vehicle was applied for
radiation measurement around the FDNPS. Japan Atomic Energy Agency (JAEA) is developing a radiation measurement
method using a small multi-rotor helicopter (micro UAV) for measurement of radiation in the environment. The micro
UAV is expected to be useful due to measuring the radiation distribution at small areas (such as personal residence area)
easily. In the conventional method, there are some premises to convert from count rate to dose rate at 1 m above the
ground (agl.). 1) The dose rate at 1 m agl. is constant, 2) topography is a plane (plane source model) and 3) relationship
of altitude and count rate are exponential correlation. Therefore, it is difficult that dose rate by airborne radiation
measurement is precisely measured at the mountains and uneven place of dose rate by the conventional method. In
addition, the influence of the radiation from a structure and tree on the ground is not ignored at the low altitude less than
50 m that micro UAV can fly stably. In this study, the successive approximation method which is used in the medical
radiation such as Positron Emission Tomography (PET) is attempted to apply to environmental radiation measurement.

Keyword: UAV, remote radiation measurement, terrain correction, inverse radiation problem method, Fukushima Daiichi
Nuclear Power Plant accident.
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Figure 2. Calculation flowchart.
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Figure 3. Attenuation factors calculated of distance by
PHITS.
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Figure 4. Attenuation factors calculated of angle by
PHITS.
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Figure 5. Attenuation factors obtained of forest by
actual measurements.
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Figure 6. Comparison of radiation values measured by
unmanned helicopter and by ground measurement in flat
area.
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Figure 7. Conversion result of radiation measurement
values by unmanned helicopter and ground measurement
in forest area
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