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Abstract

To solve the cone beam X-ray scattering problem in the bone mineral density instrument, a Monte
Carlo method-based scatter correction algorithm was designed in this paper. First, this article in-
troduced the mathematical principle and formula derivation process of the algorithm, and used
Monte Carlo software toolkit simulation to obtain simulation data. Then, the measured image de-
convolution scattering kernel function is used to obtain the original image and achieve the effect
of scattering correction. The algorithm does not need additional hardware devices, at the same
time; it has the advantages of simple calculation and strong operability. Experimental results ma-
nifest that this system is accurate, useful and high efficient.
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Figure 1. Algorithm flow chart
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Figure 2. Schematic diagram of a cone beam ray source
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Table 1. Imaging system parameter table
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Figure 3. Relation between lead radius and signal ratio
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Figure 4. Relationship between distance and amplitude of
scattering kernel function
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Figure 5. Empty mode detector response
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Figure 6. Empty-mode detector response fitting
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Figure 7. Schematic diagram
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Figure 8. Measurement projections
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Figure 9. Scattering estimate
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Figure 10. Corrected results
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Figure 11. Ideal phantom center cut
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Figure 12. Image center cut before Wiener filtering
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Figure 13. Wiener filtered image center cut
13. IR FFE GO YIE

DOI: 10.12677/hjbm.2018.82005

42

AR


https://doi.org/10.12677/hjbm.2018.82005

I, AR

1

09r
0.8+
0.7r
0.6r
051
0.4+

> ; \
03+ ” i Pw

0.2} "

0.1r

0 ; ; i 7 .
0 100 200 300 400 500

Figure 14. Corrected image center section
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