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Lung Nodule Segmentation

» Lung cancer is one of the most frequently diagnosed cancers in the world, approximately 70% of which

are diagnosed at advanced stages.
« Accurate segmentation for lung nodules in lung computed tomography (CT) scans plays a key role in

the early diagnosis of lung cancer.
» However, due to the complex shapes of lung nodules and the similarity of visual characteristics between

nodules and lung tissues, an accurate segmentation with low false positives of lung nodules is still a
challenging problem.
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Fig. 1. Example images of seven typical lung nodules in CT scans: (a) juxtapleural nodule, (b) isolated nodule, (¢) cavitary nodule, (d) calcified nodule, (e)
mixed ground-glass nodule, (f) pure ground-glass nodule, (g) small nodule having a diameter of less than 5 mm. H
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GAN-based methods for medical image segmentation.

Qg S U M A S U g R~

! Multi-tasks | Input images Convix3 Convixd  Predicted class
160X 160x3 N64 S1 R2 N3 S1R2 probabil ity map

I I i y map

" i B . 160x160x1

| GAN loss Classification loss |

] I

\

- - ———

D
Fake s

g €

— i

4 < (_E i___j i___i :L_ Prediction masked
E I ! i 1 1 [ images 160 x 160 x 3
Multi-scale : ! } : i !
feature loss £ | i [ A
L1 loss . L .|
| I :
|

E (A6 ! H I
E LLER | f
¢ 15
5 ¢
)
S¢
GT masked images
.. 160 x 160 x 3
Critic Ground truth (GT)
160 160x 1

ey, I
| I—
i_
| ReLU
|
—4
Image resize

Y. Li and L. Shen, “cc-gan: A robust transfer-learning framework for hep-2 Y. Xue, T. Xu, H. Zhang, L. R. Long, and X. Huang, “Segan: Adversarial network with
specimen image segmentation,” IEEE Access, vol. 6, pp. 14 048— 14 058, multi-scale 1 1 loss for medical image segmentation,” Neuroinformatics, vol. 16, no. 3-
2018. 4, pp. 383-392, 2018.




MTGAN: Mask and Texture-driven

Generative Adversarial Network for Lung
Nodule Segmentation




.- MTGAN

Architecture And Loss
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Lung Nodule Segmentation

TABLE |

COMPARISON WITH DIFFERENT TRAINING STRATEGIES, EACH TABLE
CELL SHOWS MEAN + §D.

Model DSC loU%

(7 (Modified U-Net) | 8493 £ 905 | 7474 £ 12.13
G+ Dy 3496 £ 900 | 748 = 12.80
G+ Dy 8302 £ 9.02 | T3 07 = 12.37
G+ Dy + Dy 3.4 901 | 1322+ 1220
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Lung Nodule Segmentation
TABLE II

COMPARISON THE RESULTS OF OUR MTGAN (HIGHLIGHTED IN BOLD)
AGAINST OTHER METHODS FOUND IN THE LITERATURE.

Method LS5 loU%
Level Set [37) 60.63 £ 17.39

Graph Cut [37] 68.90 + 16.03

CE-CNN [37] 82,15 = 10.76

Dual-branch Resnet l@] 82,74 -

U-Net (Multi-orientation) [16] 83.00 76.00
NoduleNet [@] 83,10 = 885 | 71.85 = 1048
Priorn-based U-Net [@] 85.80 + .24 -
MTGAN 85.24 +9.01 | 7522 + 12.26
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Lung Nodule Segmentation
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Segmentation results of the proposed MTGAN. From
top to bottom: juxtapleural nodules, isolated nodules,
calcified nodules, mixed ground-glass nodules, pure
ground-glass nodules. The red contours represent
segmentation results generated by MTGAN, and the
green contours are ground truth.

Nodule (GT) MTGAN U-Net Nodule (GT) MTGAN U-Net

Visualized segmentation results of the proposed MTGAN
(red color) and U-Net (blue color). The first row shows the
segmentation results of juxtapleural nodules, and the
second row is the segmentation results of low-dense
nodules. The last row indicates that our method can
effectively reduce the false positive rate.
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