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The Fukushima Daiichi nuclear disaster occurred in the Great East Japan Earthquake.
Inside the reactor, the material with high radioactivity scattered thoroughly, causing a severe
condition, which requires a small number of measurement spots to use the detector. We
propose a new system based on a plane model under several constraints to use fewer

measurement spots and make less estimating error.

We estimate the radiation source

distribution using the maximum likelihood estimation method optimized by gradient descent.
As aresult, it is found that the proposed system performs less error than the previous system,

with a limited number of measurement spots.
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Fig. 1 Schematic of Fukushima Daiichi nuclear

reactor plant unit No.2
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Fig. 2 Difference of model between previous system
and proposed system
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Fig. 3 2.4 m x 2.4 m plane-like source with different

intensity density

1o= — U . 2 120000

100000

- = e e e e = - 80000

[kBa/m~2]

60000
_o5=k — U . o 40000

) 20000

0

Fig. 4 11 x 11 measurement spots
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(a) Distribution estimation by the previous
system in 12 x 12 grids

120000

100000

80000

60000

[kBq/m~2]

—05 40000

20000

0
-1.0 -05 00 0.5 1.0
x[m]

(b) Distribution estimation by the proposed
system in 12 x 12 grids

Fig. 5 Distribution estimation by different systems in
12 x 12 grids
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