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Abstract

The errors arising during installation of CT system will affect the imaging quality of the samples to
some extent. In this paper, a method is proposed to image the unknown structure samples by cali-
brating the parameters of CT system with the known structure template. Firstly, based on convo-
lution inverse projection method for image reconstruction, we discuss the main parameters cali-
bration of a typical two-dimensional CT system with the help of the known structure template and
its X-ray receiving information. Then, based on the obtained calibration parameters, a model for
calculating the absorptivity based on image gray level is established to study the imaging problem
of unknown structure samples. Finally, the error factors affecting accuracy and stability of the ca-
libration are analyzed, and a new template is designed to improve accuracy and stability. The re-
search in this paper has a certain significance to reduce the influence of CT system installation er-
ror and improve the imaging quality of the sample.
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Figure 1. Two-dimensional CT system schematic diagram
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Figure 2. Geometric information of known structural templates

2. EAISGHIRRIRELIAE 2

2.1. HRMRETEERHE

XESCHR[3IBNAF 2 AR UL B, RGBSR AR 99 HEAT e thn, 1930 512 MR . ICliess 180 4NJ7
EERERV e NI R

Figure 3. Absorption chromatogram
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Figure 4. X-ray scanning at three positions
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Figure 5. Restoring image to establish coordinate
system
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Figure 6. Centroid distance projection model
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Figure 7. Initial direction of X-ray
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Table 1. 180 Directions of X-ray
= 1 X G2 180 N5 1E)
UH FIE(C)
1~6 119.1370 120.1385 121.1400 122.1415 123.1430 124.1445
7~12 125.1460 126.1475 127.1490 128.1505 129.1520 130.1535
13~18 131.1550 132.1565 133.1580 134.1595 135.1610 136.1625
19~24 137.1640 138.1655 139.1670 140.1685 141.1700 142.1715
25~30 143.1730 144.1745 145.1760 146.1775 147.1790 148.1805
31~36 149.1820 150.1835 151.1850 152.1865 153.1880 154.1895
37~42 155.1910 156.1925 157.1940 158.1955 159.1970 160.1985
43~48 161.2000 162.2015 163.2030 164.2045 165.2060 166.2075
49~54 167.2090 168.2105 169.2120 170.2135 171.2150 172.2165
55~60 173.2180 174.2195 175.2210 176.2225 177.2240 178.2255
61~66 179.2270 180.2285 181.2300 182.2315 183.2330 184.2345
67~72 185.2360 186.2375 187.2390 188.2405 189.2420 190.2435
73~78 191.2450 192.2465 193.2480 194.2495 195.2510 196.2525
79~84 197.2540 198.2555 199.2570 200.2585 201.2600 202.2615
84~90 203.2630 204.2645 205.2660 206.2675 207.2690 208.2705
91~96 209.2720 210.2735 211.2750 212.2765 213.2780 214.2795
97~102 215.2810 216.2825 217.2840 218.2855 219.2870 220.2885
103~108 221.2900 222.2915 223.2930 224.2945 225.2960 226.2975
109~114 227.2990 228.3005 229.3020 230.3035 231.3050 232.3065
115~120 233.3080 234.3095 2353110 236.3125 237.3140 238.3155
121~126 239.3170 240.3185 241.3200 2423215 243.3230 2443245
127~132 245.3260 246.3275 247.3290 248.3305 249.3320 250.3335
133~138 251.3350 252.3365 253.3380 254.3395 255.3410 256.3425
139~144 257.3440 258.3455 259.3470 260.3485 261.3500 262.3515
145~150 263.3530 264.3545 265.3560 266.3575 267.3590 268.3605
151~156 269.3620 270.3635 271.3650 272.3665 273.3680 274.3695
157~162 275.3710 276.3725 277.3740 278.3755 279.3770 280.3785
163~168 281.3800 282.3815 283.3830 284.3845 285.3860 286.3875
169~174 287.3890 288.3905 289.3920 290.3935 291.3950 292.3965
175~180 293.3980 294.3995 295.4010 296.4025 297.4040 298.4055
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Figure 8. Shape reconstruction of sample
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Figure 9. Position of sample on pallet after cutting,
rotating and translating
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Figure 10. Absorption chromatogram of annex 1
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Figure 11. Gray matrix after image reconstruction of annex 2
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Figure 12. Standardized gray image
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Figure 13. Template for first calibration
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Figure 14. Template for second calibration
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