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Hybrid Lesion Focal Loss in Chest CT Images

Min Jin Lee"© Yoon-Seon Oh'-© Helen Hong!*

'Department of Software Convergence, Seoul Women’s University, Seoul, Republic of Korea

Z
@
w
+
il
1=
e
[o
u
>
>
ofo
)
rlr
ﬂ
[}
°,
> Mrow

o

Y=g 38 A Heh =,
P LLEER ERE

e ARE 1Y 5 ATk A P2
o A1 DSC Z# ol A 7H 53 452 Witk

Abstract

Lung cancer segmentation in chest CT images is challenging due to the varying sizes of tumors and the presence of surrounding
structures with similar intensity values. To address these issues, we propose a lung cancer segmentation network that incorporates
deep supervision and utilizes UNet3+ as the backbone. Additionally, we propose a hybrid lesion focal loss function comprising three
components: pixel-based, region-based, and shape-based, which allows us to focus on the smaller tumor regions relative to the
background and consider shape information for handling ambiguous boundaries. We validate our proposed method through
comparative experiments with UNet and UNet3+ and demonstrate that our proposed method achieves superior performance in terms
of Dice Similarity Coefficient (DSC) for tumors of all sizes.
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Figure 1. Examples of lung tumors with various sizes, shapes and locations on chest CT images: (a) small-sized lung cancer, (b) medium-
sized lung cancer, (c) large-sized lung cancer, (d) mediastinum-attached lung cancer, (e) chest wall-attached lung cancer
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Figure 2. Overview of the proposed method for lung cancer segmentation based on UNet3+
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Table 1. Performance evaluation of lung tumor segmentation for
the entire lung tumors. Mean and standard deviations are provided,
with the highest values highlighted in bold.

(o)

Methods DSC Recall Precision
68.57 73.93 70.59
UNet (10.03) (14.56) (13.58)
70.25 79.22 69.63
UNet3+ (9.41) (14.09) (13.42)
UNet3+
+ deep supervision 7213 76.27 75.21
+ HLF loss (11.13) (16.37) (11.94)
(Ours)
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Table 2. Performance evaluation of lung tumor segmentation based
on lung cancer size group. Mean and standard deviations are
provided, with the highest values highlighted in bold.

(%)

Tumor

Method . DSC Recall Precision
size group
Grow ] 6004 68.80 74.89
up (8.11) (347) (14.28)
69.13 79.32 64.76
Unet Group2 1531y (1424)  (1439)
Growns 6817 73.53 71.48
P (9.56) (1629)  (12.13)
Grown 1 7023 76.54 68.93
up 9.81) (11.87) (11.9)
71.03 85.17 64.28
Unet3+  Grouwp2 1567y (16l)  (13.89)
Growns 6993 7771 72.08
P (8.7) (15.03)  (13.06)
o1 1241 76.79 72.39
UNet3+ P (10.05) (1095  (12.96)
su;e(risiesri)on Group 2 7351 7 7380
L F e (1432) (1955  (10.33)
(Ours) Grouwps 7146 74.96 76.78
P (986)  (1639)  (11.92)
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Figure 3. Quantitative evaluation of lung cancer segmentation (a) and () ongmal CT images, (b) and (f) U-Net, (c) and (g) U-Net3+, (d) and
(h) UNet3+ with deep supervision and HLF loss (Ours) (Red : overlapping area with ground-truth, Green: under-segmented areas, Blue:
over-segmented areas)
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