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Optimization Design of Filter Parameters for
Energy Spectrums Used in Dual-energy X-ray
Inspection
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Abstract; This paper puts forward a method to use metal
slice to filter high-energy X-ray. In order to eliminate the
overlap as well as the unbalanced total energy between two
energy spectrums as much as possible, this paper develops a
dual-energy inspection system model based on the Monte-
Carlo Method and creates a cost function to choose the
optimum metal material and thickness. A practical X-ray
inspection machine is used to test this method. The result
indicates that this metal filter method and concerned filter
parameters obviously contribute to the performance
improvement of dual-energy inspection system, which attests

to the effectiveness of this method.

Key words: dual-energy X-ray; metal filter; Monte-Carlo

Method; overlap of energy spectrums; cost functions

XUEE X SHRBH AR ZIHFRLK AT
B rk FREEMARE X HKEHFES Tu
S51&E X SLENFS T MEEHNITERE Y

Wi . 2014-01-15

JR, T R BR «

% =o(Z,ED/o(Z,E) (D

A Toufl T HI R EEE X HEREIBRAE
"4 A B2 R KB E S R IWEEE ;0 (Z,ED
56(Z,ED B HRERETFREH Z WY HE SR
RHE, fE, B X SR BT, X E 5% RN E
FREFOLTFRER EARENXRE Y REROD,
FEWRE X ST IMRER E. 1 E, HE R, Y15 i XLRE
BESHEFFH ZA——X ML R. EEE
SHES IR, W LSRR XL RE(E R, FEAR$EXT
N RSB IR R F 750 A3k 3 X 434 5 1
H 1. (B RZIS R X SRR &S Mk 4
HAEWENEEEME E M E,, ML RN X 4
HEMEERMNTRNIEE SRR 44 W, A
FERBEIE 0. B 1 A SO S I X HRE W
6k 145 keV FKAE 75 keV HIBEIL M.

R:

10r
0.8
~75keV
o6 — 145 keV

0 50 100 150
feE/keV

Bl AXEANXHEES. REESMmEE
Fig.1 High and low energy spectrums of the
X-ray tube used in this paper
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Fig.2 Comparison of energy spectrums of simulative

and practical radiation source
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Fig.3 Inspection model of X-ray inspection

developed in the MCNP
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Fig.4 Comparison of dual energy spectrums with and

without copper filter of various thicknesses
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Fig.5 Comparison of dual energy spectrums with and
without aluminum filter of various thicknesses
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Fig.6 Comparison of dual energy spectrums with and

without lead filter of various thicknesses
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Fig.8 Variance of the effect of overlap with
different filter thicknesses
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Fig.9 Variance of the effect of unbalanced total energy

with different filter thicknesses
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Fig.10 Variance of the cost function with

different copper filter thicknesses
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Fig.11 Comparison of cost functions of four
different filter materials
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