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Maximum Likelihood Expectation Maximization (MLEM)
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Radioactivity Distribution Mapping Using a Mobile Robot Equipped
with a Gamma-ray Detector

Takuya KIShImOtO Hanwool Woo, Yusuke Tamura, Atsushi Yamashita, Asama Lab, / Yamashita Lab.

Background
To manage and maintain the radioactivity contaminated area, it is necessary to
reduce risks and ensure the safety. Inspection and measurement of the
radioactivity distribution of the contaminated area is very important.
Objectives
We developed a 3-D radioactivity distribution mapping method in unknown
environment, which contains spatial relation of radiation sources and obstacles,
using a mobile robot equipped with a gamma-ray detector.

Methods
Localization of mobile robot

For measuring radiation in multiple observation places, pose of gamma-ray
detector, which is mounted on the mobile robot are estimated.

3D reconstruction of radioactivity distibutin using maximum likelihood
expectation maximization(MLEM)

Considering uncertainties of radiation measurement, MLEM estimates

the optimized radioactivity distribution in the environment by expression voxels.
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Results and Discussions distribution

We conduct real environment experiment. A mobile robot measure radiation at » .

8 points and localize its position and pose by itself. After that, 3D radioactivity ' : 3

distribution is reconstructed using MLEM. z2my i/ - ® ' /
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