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Research on spectral CT reconstruction and material decomposition method based on
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[ Abstract] Objective To address the technical challenges of traditional spectral CT reconstruction methods, including
reliance on discrete voxel grids, high computational complexity, degraded reconstruction quality, and insufficient material
decomposition accuracy under low—dose and under—-sampling conditions. Methods A spectral CT reconstruction and material
decomposition method based on implicit neural representation (INR) is proposed. This method adopts multi-resolution hash
encoding to map spatial coordinates into high—dimensional features, decodes base material densities via a lightweight multi-layer
perceptron (MLP), and converts the reconstruction process into a nonlinear optimization problem minimizing projection consistency
loss. Results Performance verification was conducted based on simulation data from fast kV switching and actual data from a dual-
layer flat—panel detector. Compared with the traditional two—step method combining projection—domain material decomposition and
filtered back projection (FBP), the proposed method effectively improves the image signal-to—noise ratio and material decomposition
accuracy, demonstrating stronger robustness under sparse—view conditions. Conclusion The present invention can provide a new
algorithmic path and theoretical basis for the low—dose clinical application of next—generation spectral CT technology.
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