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Multi-current X-ray Projection Fusion Method Based on Dynamic
Time Warping
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Abstract: Aiming at this threshold selection problem for multi-current projection fusion, a method based
on dynamic time warping was proposed. Firstly, the sequences of gray value-effective edge gradient is
calculated from the projections with different currents. Secondly the dynamic time warping distance is
used to match the similarity of the above sequences, and the optimal fusion threshold is automatically
determined. Finally the sub regions are extracted for fusion based on the threshold, achieving a higher
dynamic range of the detector. The average error of fusion threshold at each angle is only 2. 26%
calculated by the proposed method, which could avoid subjectivity in the fusion threshold selection.
Simulation and experimental results show that both the SNR and the measurement accuracy of geometric
dimensions based on the fused computed tomography image are better than those with a fixed threshold.
Key words: Computed tomography; Geometric dimensions measurement; Multi-current projection fusion;
Effective edge gradient; Dynamic time warping
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Fig. 1 Flow chart of the multi-current projection fusion
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Table 1 Parameters for the simulated phantom

Number 7 r O, O,
1 0.48 0.3 0 0
2 0. 08 0.3 —0.556 5 0.2413
3 0. 08 0.3 —0.060 8 0.602 3
4 0. 08 0.3 0.493 3 0.358 9
5 0.08 0.3 0.556 5 —0.247 7
6 0.08 0.3 0.0608 —0.604 2
7 0.08 0.3 —0.491 4 —0.362 9

x2 HEXEAMSE

Table 2 Scanning parameters for simulation

Paramenter Value
Source to object distance/mm 177. 66
Source to detector distance/mm 1033. 68
Number of projections 720
Detector pixel number 2 000 (width) X500 C(height)
Detector pixel size/mm?® 0.127 X 0.127
Volume voxel size/mm® 0.022 X 0.022 X 0.022

W2 EREITWEGGAESE

Fig. 2 Ideal industrial simulated phantom
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Fig. 3 Comparison of industrial parts in simulated and real experiment
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Table 3 The accuracy of fusion threshold parameter for simulated projections at different angles

Parameter Value Relative error
Maximun threshold 8 550 0.59%
Minimun threshold 7 837.50 7.79%

Mean threshold 8 307. 95 2.26%
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Fig. 4 Comparison of the CT image SNR from simulated Fig.5 Comparison of the CT image measurement error
multi-current fused projections from simulated multi-current fused projections
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Table 4 Scanning parameters for real experiments

Parameter Value
Acceleration voltage/kV 180
Tube current/pA 100/300
Frame rate of detector/fps 2
Pixels of detector 3 200 (width) X2 304 (height)
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Fig. 6 Comparison of experimental fused CT image with various thresholds
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