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Abstract

How to maximize the environmental safety of nuclear
decommissioning task and minimize the radiation exposure of the field
workers is always the fundamental issue. On the mobile device, this
project will integrate 2 built-in Inertial Measurement Units (IMU),
triaxial accelerometer and e-compass, to realize indoor positioning and
orientation independently of any external infrastructure of sensors and
visual devices, except when roaming over another indoor space causes
the demand of resetting the position. Then, the mobile device detects the
surrounding environmental features, like edges, corners, and blobs, to
determine if the radiation map must be updated or continuously used, in
order to accomplish Simultaneous Localization And Mapping (SLAM).
Next, on 2D radiation map or 3D virtual-reality radiation map of the
nuclear facility decommissioning environment, the mobile device
computes the lower-radiation path planning for working or escape.
Finally, after finishing the exact floor region detection and segmentation
in the actual preview scene of the camera, the mobile device maps 2D
map and path planning onto the floor region in the actual preview scene
of the camera, and adopts augmented reality technology to visually
navigate the lower-radiation working or escape path planning, so that

the field workers can keep away from dangerous zones.
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