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Low-dose CT imaging based on image linear fusion
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Abstract: In the paper, an image linear fusion framework for low-dose CT imaging was proposed. A sinogram restoration
method was firstly adopted to preprocess the low-dose projection data, and the original and preprocessed projection data
were reconstructed by filtered back-projection (FBP) method. Finally, the fusion image of these two reconstructed images
was obtained by linear fusion. The low-dose FBP reconstructed image was compared with the sonogram restoration FBP
reconstructed image. The fusion image achieved a reasonable balance between noise reduction and resolution preserving,
and 60% fusion image performed better.
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Fig.1 Clock phantom used in simulation
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PWLS: Penalized weighted least-squares

g: Fusion 60% h: Fusion 80%
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Fig.2 Clock phantom images reconstructed by different methods
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Tab.1 SNR, NMSE, CNR and FWHM of fusion images with different weight factors
Weight factor
Item
0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%
SNR 19.11 19.75 20.43 21.12 21.81 22.49 23.10 23.63 24.00 24.18 24.14
NMSE (10%) 6.3 5.4 4.6 3.9 33 2.8 2.5 22 2.0 1.9 1.9
CNR 19522 19601 19674 19740 19799 19850 19893 19929 19955 19972 19980
FWHM (pixel) 2.8653 2.89084 29331 3.0767 3.0398 3.1130 3.2128 34245 37873 3.8804 4.4012

SNR: Signal to noise ratio; NMSE: Normalized mean square error; CNR: Contrast to noise ratio; FWHM: Full width at half maximum
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Fig.3 Noise-resolution tradeoff curve of clock phantom fusion image
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