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A simulation study of two-dimensional anti-scatter grid in
container CT inspection system
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2. Department of Engineering Physics, Tsinghua University, Beijing 100084, China)

Abstract: Based on Nuctech radiography Monte Carlo simulation software NucRPD, three methods are
developed to analyze the effect of the two-dimensional anti-scatter grid in the container CT inspection system with a
9MeV accelerator: target crystal pen tag method, scattered component tag method, and tomography image
reconstruction method. Calculation results of the three methods all show that the profit of the two-dimensional anti-
scatter grid in reducing scattered X-rays in this container CT inspection system is limited. It is suggested that the two-
dimensional anti-scatter grid not to be used in the subsequent engineering implementation, which will greatly reduce
not only the mechanical design difficulty of the detector and rotating gantry, but also the engineering cost.

Key words:  Monte Carlo simulation, container CT inspection system, two-dimensional anti-scatter grid,

NucRPD, tomography image reconstruction
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Fig. 5 Geometric model of container CT inspection system
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Table 1 Scattered component energy deposition ratio result

energy deposition ratio without 2D ASG/% energy deposition ratio with 2D ASG/% difference of with - without 2D ASG/%

component
CWO BGO CWO BGO CWO BGO
ignal
igna crystals 52.95:0.06 54.600.04 53.72:0.06 55.29:0.04 0.7740.08 0.69::0.06
-ray
reflector 3.2840.01 1.68+0.01 3.23+0.01 1.66+0.01 —0.05+0.01 —0.02+0.01
tungsten
15.29+0.03 13.65+0.02 13.19+0.02 12.13+0.01 —2.10+0.04 —1.52+0.02
spacer
cushion 0.01+0.01 0.01+0.01 0.01+0.01 0.01£0.01 0.00+0.01 0.00+0.01
scattered Other rows 13.62+0.02 16.41+0.02 14.53+0.02 17.21£0.02 0.91+0.03 0.80+0.03
X-ray  pCB board 0.26+0.01 0.31£0.01 0.27+0.01 0.31+0.01 0.0140.01 0.00+0.01
base 0.11+0.01 0.26+0.01 0.11+0.01 0.26+0.01 0.00+0.01 0.00+0.01
appearance
b 1.19+0.01 1.36+0.01 1.04+0.01 1.31+0.01 —0.15+0.01 —0.05+0.01
0X
others 13.29+0.02 11.72+0.01 13.90+0.02 11.82+0.01 0.61+0.03 —0.10+0.01
(a) without 2D anti-scatter grid (b) with 2D anti-scatter grid
Fig. 10 CWO crystal test phantom scan sinograms
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Fig. 12 CWO crystal test phantom CT reconstruction image Fig. 13 BGO crystal test phantom CT reconstruction image
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