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Measurement method research for Micro-CT system based on combined calibrator

SHA Tongtong, HU Xiaodong, ZHAO Jintao, ZOU Jing

(School of Precision Instruments and Opto-Electronics Engineering, Tianjin University, Tianjin 300110, China)
Abstract: In order to ensure the measurement accuracy of the Micro-Computed Tomography (Micro-CT)
system, a combined measurement mode of the calibrator and the sample was adapted to design the combined
calibrator which can be used for the combined measurement, and a method to correct the proportional error and
the threshold error in the measurement process of the Micro-CT system was proposed. Without changing the
scanning parameters of the Micro-CT system, the samples of polytetrafluoroethylene, a light material
commonly used in aerospace, were measured independently and compared with the measurements based on the

combined calibrator. The results show that compared with the sample independent measurement method, the
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proposed method can effectively reduce the measurement error of 1 pm~4 pm and has better robustness.
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Fig. 1 Schematic diagram of geometric pose
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Fig. 2 Material object diagram of CT circular tube
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Fig.3 Schematic diagram of CT square tube
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Table 1 Calibration values of combined calibrator

PRifitE FRE fEH/mm LRt bR {H/mm
B-C 9.832 A-F 26.417
E-F 10.199 D-F 28.902
A-E 24327 A-D 35.123
B-D 24.608 C-F 35.004
A-C 25.307 C-F 35.230
D-E 24.949 B-E 35.279
A-B 25.672 B-F 38.223
Cc-D 26.453 MR 6.413

i IMER 9.999 IR 9.998

TrEIME 9.998 T IMEk 9.999
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Fig.4 Schematic diagram of step block
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Table 2 Calibration values of unidirectional distance and

bidirectional distance of step block

MRS FREMmm  SUGEEESS ARE/mm
1 3.256 4 5.321
2 1.771 5 3.825
3 3.296 6 5715
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Table 3 Scanning parameters

Btk 80 kV
EEETT R 60 pA
SDD 107.153 mm
SOD 253.259 mm
PRMAHR R ML 1024x1024
ENIEE S P NIN 127 pmx127 pm
B A 1024x1024x794
R IREE (20.240.5) C
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Fig.5 Scanning device diagram of step block with CT

square tube and CT circular tube
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Fig. 6 3D reconstruction diagram of step block with CT

square tube and CT circular tube
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Fig. 8 Error comparison diagram of independent
measurement of step block and measurement based

on combined calibrator
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