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Curve matching diffusion model for LDCT images denoising
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Xia Juntao Yan Mingxuan Yang Xinqi Zhang Xiaojun

Abstract: The use of low-dose CT scans has significantly reduced radiation exposure during examinations. However,
this reduction has led to increased noise and artifacts in CT images, compromising image quality and diagnostic
accuracy, which can affect physicians’ judgment during the diagnostic process. Recent advancements in generative
models have demonstrated excellent performance in addressing these issues. Nonetheless, these models still face
challenges, such as generating confusion and structural deficiencies during the generation process. To tackle these
problems., a conditional diffusion denoising network model has been developed. This model incorporates a trainable
curve matching module to correct different noise levels and includes a joint loss function. Experimental results indicate
that the proposed algorithm achieves superior denoising outcomes compared to comparative algorithms, with test

results of PSNR 35. 70 and SSIM 0. 912 8 on the dataset, representing the optimal performance among the selected

methods. Additionally, it demonstrates good generalization across low-dose CT images with varying radiation doses.

maintaining excellent denoising levels.
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Table 1 Objective evaluation

Bk SSIM 4 PSNR/dB 4 FSIM 4
LDCT 0.857 6 32.09 0.944 3
BM3D 0.902 5 34. 20 0.962 4
Noise2Sim 0.908 9 34.68 0.954 5
RED-CNN 0.910 3 35.19 0. 960 8
DuGAN 0.912 4 35. 70 0.962 5
CT-former 0.9110 35. 48 0.962 6
CycleGAN 0.908 4 35.52 0.962 8
A SCE 0.912 8 35.70 0.962 9
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Table 2 Objective evaluation of different dose CT images

Bk GRlD SSIM4A  PSNR/dB4  FSIM#
LDCT(25%) 0. 904 32.16 0.9615
BM3D(25 %) 0.923 34.19 0.962 3
Noise2Sim(25%) 0. 932 34. 39 0.963 6
RED-CNN(25 %) 0. 927 34. 56 0.964 5
DuGAN(25%) 0.935 34.93 0.965 5
CT-former 0.934 34. 88 0.964 9
CycleGAN 0.932 34.95 0.964 9
ARCE 257 0. 936 34.96 0. 965 0
BM3D(10%) 0. 885 33. 87 0.961 9
Noise2Sim(10 %) 0. 908 34. 06 0.957 6
RED-CNN(10%) 0.913 34. 27 0.962 5
DuGAN(10%) 0.922 34. 54 0.963 1
CT-former 0.923 34. 50 0.963 3
CycleGAN 0.925 34. 48 0.963 0
AR (10%0) 0.928 34.56 0.963 4
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Table 3  Ablation study

TH Bl 5 46 SSIM+* PSNR/dB4 FSIM 4
Origin diffusion 0.727 1 24. 32 0.823 8
Conditional diffusion 0. 886 4 30. 84 0.884 2
Conditional diffusion—+
0.911 2 33.65 0.954 5
CMC Conditional
AT 0.912 8 35.70 0.962 9
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