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Radiation Source Localization Using SLAM
for Compton Camera Mounted on Mobile Robot
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For taking out the melted down nuclear fuel debris in Fukushima nuclear power plant,

localization of the debris inside plant is required. Because of high radioactive in Fukushima

nuclear power plant, a mobile robot mounting the Compton camera is used in order to investigate

the power plant instead of human. However, the mobile robot has uncertainties of its pose. We

propose a method to localize radiation source and the robot using extended Kalman Filter (EKF)-

based simultaneous localization and mapping (SLAM) with Compton camera. We evaluated the

performance of proposed method in a simulated environment.
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Fig.1 Radiation source localization inside nuclear facility
using Compton camera mounted on a mobile robot.
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Fig.2 Principle of Compton camera: (a) observation of
gamma-ray to camera and (b) imaging concept of
Compton camera.
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Fig.3 Concept of Compton camera-based SLAM.
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Fig.4 Result of EKF SLAM with the evolutions of the

radiation source position uncertainty.
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Fig.5 Result of EKF SLAM: (a) error on the estimates
of robot position and (b) error on the estimates of
radiation source.
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Fig.6 Uncertainty of radiation source.
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