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We proposed a CT image reconstruction using nonlinear model order reduction.

Considering proper orthogonal decomposition, a method based on the Volterra series, piecewise
trajectory linearized method, and Tensor operation, we confirmed that proper orthogonal
decomposition is effective for image reconstruction. Proper orthogonal decomposition provides good
image quality, but the accuracy decreases when projection data (input) are far from the input data
where the reduced-order model is generated. To improve the accuracy, we made the variance-covariance
matrix using multiple inputs of interest and generated the reduced-order model. Consequently, a
high-quality reconstructed image was obtained.
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k=1 k=5 k=10 k=1 k=5 k=10
[dB]

k
1 35.57 37.49 35.57 37.02
2 32.05 35.63 37.13
3 27.90 35.62 37.16
4 24.98 35.53 37.11
5 22.77 35.40 36.98
6 21.00 35.23 36.77
7 19.53 35.05 36.50
8 18.26 34.85 36.18
9 17.16 34.66 35.81
10 16.18 34.52 35.42
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