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Two-branch Colon Polyp Segmentation Network Based on Local-global Feature Interaction
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Abstract: The variability in size, shape, color, and texture, alongrwith the blurring demarcation of the bowel wall,
presents a significant challenge in colon polyp segmentation. The detail information loss and lack of interaction between
different feature levels due to continuous sampling in single-branch networks lead to poor segmentation results. To
address this problem, this study\ proposes a two-branch colon polyp segmentation network based on local-global feature
interaction. The network utilizes a dual branch structure consisting of CNN and Transformer, systematically capturing the
precise local details and the global semantic features of the polyp in each layer. To make full use of the complementary
nature of feature information at different levels and scales, and to utilize the guidance and enhancement of shallow
detailed features by deep semantic features, the paper designs the feature cooperative interaction module to dynamically
sense and aggregate cross-level feature interaction information. To enhance the feature of the polyp lesion region while
reducing background noise, the feature enhancement module utilizes spatial and channel attention mechanisms.

Additionally, the skip-connection mechanism in conjunction with the attention gate further highlights boundary
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information, resulting in improved edge region segmentation accuracy. Experiments show that the proposed network

achieves better mDice and mIoU scores than the baseline network on multiple polyp segmentation datasets, with higher

segmentation accuracy and stability.

Key words: colon polyp segmentation; convolutional neural network (CNN); Transformer; two-branch structure;

cooperative interaction; multi-scale feature
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Methods . Year
mDice mloU mDice mloU mDice mloU mDice mloU
U-Net 2015 0.818 0.746 0.823 0.750 0.512 0.444 0.398 0.335
UNet++?2" 2018 0.821 0.743 0.794 0.729 0.483 0.410 0.401 0.344
SFAPY 2019 0.723 0.611 0.700 0.607 0.469 0.347 0.297 0.217
PraNet 2020 0.898 0.840 0.899 0.849 0.709 0.640 0.628 0.567
TransFuse-S 2021 0.918 0.868 0.918 0.868 0.773 0.696 0.733 0.659
EU-Net™ 2021 0.908 0.854 0.902 0.846 0.756 0.681 0.687 0.609
SANet 2021 0.904 0.847 0.916 0.859 0.753 0.670 0.750 0.654
UACANGet-LP" 2021 0.912 0.859 0.926 0.880 — — 0.766 0.689
LAPFormer-S®! 2022 0.910 0.857 0.901 0.849 0.781 0.695 0.768 0.686
M?SNet 2023 0.912 0.861 0.922 0.880 0.758 0.685 0.749 0.678
Ours 2023 0.923 0.873 0.933 0.886 0.798 0.714 0.793 0.708
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