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Conclusion
● 3D CNN could make state-of-the-art segmentation results of aorta and pulmonary 

artery in chest CT scans, but have some problems in specific regions.

● Post-processing using CRF could solve most of the problems, but still have the 

chance to make over or under segmentations.

Future work:

● Training CNN and CRF together to make them cooperate each other.

● Experiments on more datasets.

Post-processing using CRF
● 3D Fully connected CRF:
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Training CNN model
● Source: Danish Lung Cancer Screening Trial (DLCST)

                                                                                         Original Training data: 10 CT scans

                                                                                         Training sets: 1565 patches

                                                                                         Overlap between patches: 87.5% 

              Extracting 3D training patches from CT images on the fly

● Networks:

                                                                                                                                                                                different blocks

                  3D UNet + Convolution block + dropout (last layer)                                               Results of different architectures

  
● Results:

○ Testing data: 15 unseen CT images

                                                    3D visualization                                                                                           CNN results

Abstract
Accurate segmentation of aorta  and pulmonary artery in low-contrast CT scans is 

difficult due to the low-contrast between vessels and surrounding tissues, which 

limits the ability of measuring important risk factors for cardiovascular diseases and 

COPD. We propose a fully automatic 3D multi-class segmentation algorithm based 

on convolutional neural networks (CNN) and fully connected conditional 

random fields (CRF) models. The proposed pipeline is evaluated on 15 testing CT 

images quantitatively where we improve the DSC performance from 0.94±0.01 and 

0.92±0.01 to 0.96±0.01 and 0.94±0.01 for aorta and pulmonary artery respectively. 

The experiments demonstrate that the algorithm is highly efficient and able to get 

state-of-the-art results on testing data.
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