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Low dose CT Reconstruction

Low SNR High SNR



Background & Motivation

Existing methods & weaknesses ：
• Raw data filtered reconstruction, e.g., Filtered Back Projection (FBP).  

• Hand-designed filters.

• No hand-designed filters and not rely on raw data.

• Iterative reconstruction: Recast reconstruction as a iterative optimization process.  

• Objective functions based on naive assumptions.

• Define reconstruction better.

• CNN-based methods: Learn the mapping between low-dose CT image and normal 

dose CT image with deep networks.  

• Details damage.

• Suppress the noise effectively and retain the structures well at the same 

time.



Method



Detail-Revealing Loss



Experiments
E

(a) to (f) indicate FBP, RED-CNN, WGAN-VGG, MAP-NN, ours and Target.

synthetic dataset 

Mayo clinic dataset 



Experiments
E

Osaka clinic dataset 



Ablation (on branches)E



Ablation (on number of mapping blocks)E

Finally, we use 5 blocks on PB and 10 on RB to achieve the best performance. 



Conclusion

• We construct two separate branches to form a parallel learning architecture in the ensemble, in which 

each branch is accurate and specialized on capturing either reconstruction errors or structure details. 

And repeated feed-forward and feedback mechanism is used in both branches to fully exploit the 

features.

• A sophisticated detail-revealing loss is designed to guide the learning from both pixel-wise (local view) 

and holistic(global view).

• Extensive experimental results on one synthetic dataset and two real clinic datasets show that our 

method outperforms other state-of-the-art methods in both PSNR and SSIM metrics, and achieves 

superior visual performance.



Thank you ！


