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Abstract: To solve the difficulties in complex gray-scale source definition and simulation
efficiency, a strategy for defining complex gray-scale source based on the depth-first merger is
proposed. A technology of cells merging is used to reduce the number of cells for the source
definition and ensure the sampling efficiency of source in Monte Carlo simulation, thus the
simulation efficiency of coded imaging of the complex gray-scale source can be increased. When
the simulated source is the binary letter E source, the error of simulated coded image of the
merged source remains same as that of the source without merging and meets the requirement of
the reconstruction for statistics, while the computing time for merged source is reduced to 1/5 of
the source without merging. The 16, 64 and 256 gray-scale letter E sources are defined by the
definition method of complex gray-scale source based on the depth-first merger, and the
corresponding simulations of coded image are also carried out. The errors of simulation results
reach less than 1%, which meet the requirement of the reconstruction for statistics. The complex

binary source of Xi’an Jiaotong University school badge is defined with the proposed strategy for
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complex gray-scale source based on the depth-first merger and the corresponding simulation of

coded image is carried out, then the reconstructions of the source by three different methods are

realized. The strategy for defining complex gray-scale source based on the depth-first merger is

verified, so it can be expected to provide a feasible technological approach to enhance the

adaptability of diagnosis of the complex capsule implosion process.

Keywords: fast neutron coded imaging; depth-first merger; complex gray-scale source; Monte

Carlo simulation; image reconstruction
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