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Abstract

Research on Brain Tumor Image Segmentation Method Based on

Channel Grouping Mechanism

Brain tumors, prevalent neurological disorders caused by abnormal
proliferation of brain cells, range in severity from inducing nausea
and vomiting to posing life-threatening risks. As technological
advancements extend human life expectancy, the incidence of brain
tumors correspondingly increases. Given the brain’s complexity and the
difficulty in early detection of brain tumors, precise localisation of
the tumor without disrupting other structures is paramount. The
abundance of CT scans can significantly burden medical practitioners,
underscoring the importance of computer—assisted extraction of
critical organs and tumorous regions from images. The proliferation of
deep learning applications in medicine has facilitated the semi-—
automatic segmentation of target areas. This study explores brain tumor
segmentation algorithms and proposes a brain tumor image segmentation
method predicated on U-Net’ s channel grouping mechanism.

Brain tumor images encompass multiple sequences, necessitating
three—dimensional spatial considerations and multimodal joint learning
for segmentation. This study implements data trimming and augmentation
on the initial dataset to enhance the model’ s computational efficiency
and focus on crucial segmentation areas. A 3D model segmentation is
employed to extract interconnections between three—dimensional slices.

U-Net, a leading model in medical image segmentation, is selected as



the foundational model due to its skip connections that amalgamate
shallow and deep information, thereby augmenting the information
capacity of the upsampling stage. This study s innovations are twofold:
firstly, it reduces the model’ s computational load by incorporating
channel grouping mechanism in the encoding stage of information
extraction, significantly diminishing the model’ s computational load,
facilitating lightweight improvements, and enabling efficient
information transmission and learning. Secondly, it enhances
segmentation precision by integrating a Convolutional Block Attention
Module (CBAM) attention mechanism, which disregards information
irrelevant to brain tumor segmentation and concurrently focuses on
channel and spatial information during training.

This research delves into brain tumor diseases and image
segmentation methodologies, proposing a channel grouping mechanism
with CBAM attention. A multi-channel multiplexer network decreases
model complexity, and dilated convolution supersedes standard
convolution to broaden the receptive field. The CBAM attention
mechanism 1is incorporated to better extract boundary information
extraction. The study utilises a publicly available brain tumor dataset
to conduct ablation experiments, validating the feasibility of
integrating dilated channel modules and CBAM attention. The CBAM module
significantly enhances the dilated channel grouping module, with a 3%
improvement in the tumor core and 1.4% and 1.2% improvements in
enhanced and overall tumors, respectively. Comparative horizontal
experiments demonstrate the superiority of this study’ s model over
other models in the same field, with an average increase of 1.9
percentage points, further corroborating the efficacy of the proposed
method. The study also visualises the segmentation effect, providing

an intuitive understanding of the model’ s predictive capabilities.
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tumor.
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