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Abstract—The role of medical image detection and
segmentation in medical treatment is increasingly prominent. It
provides users with timely and accurate diagnostic and therapeutic
information, thereby improving the efficiency of medical care.
However, the current clinical practice often relies on medical
image segmentation methods that require significant human-
machine interaction, falling under the category of semi-automatic
segmentation. These methods are limited by their dependence on
users and face challenges regarding efficiency, accuracy, and
precision.To address these issues, we propose an automated
medical image segmentation method using advanced deep learning
models. We have developed a plugin that integrates this method
into open-source medical image processing software, facilitating
its use by industry professionals. The results obtained from testing
on medical images of different organs demonstrate the high
accuracy of our automated segmentation tool, highlighting its
efficiency and precision advantages.
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I. INTRODUCTION

The purpose of medical image segmentation is to enable a
clearer analysis of organ pathology by physicians prior to
dissection [1], and to play a vital role in extracting advanced
biomarkers, automating pathology detection, and quantifying
tumor burden based on radiographic images [2]. In routine
clinical diagnosis, medical image segmentation has already
found application in preoperative or intraoperative medical
assistance [3][4]. However, the current reliance on manual
annotation and traditional methods for medical image
segmentation, such as thresholding [5], region growing [6], and
image cutting [7], which are semi-automatic approaches, poses
significant challenges. These methods are time-consuming,
depend on the visual interpretation and real-time operation

experience of physicians, and exhibit notable fluctuations in
accuracy. Consequently, the development and training of
medical image segmentation techniques remain highly complex.
To enhance the efficiency of medical image segmentation for
physicians in clinical diagnosis, it is crucial to augment their
visual interpretation skills while offering a ready-to-use tool
capable of automating the segmentation of medical images.

Furthermore, deploying advanced computer vision-based
image segmentation methods locally represents a promising
alternative solution.

In the field of medical image segmentation tasks, the U-Net
architecture (also known as U-Net) has become the de factor
standard and has achieved significant success. However, due to
the inherent locality of convolutional operations, U-Net often
shows limitations in explicitly modeling long-range
dependencies. Transformer architectures designed for sequence-
to-sequence predictions have emerged as alternative
architectures with innate global self-attention mechanisms, but
their lower-level details may limit their localization capabilities.
Therefore, in this paper, we utilized the TransUnet [8]
framework, which combines the advantages of U-Net and
Transformer, making it a powerful model in the field of medical
image segmentation.

Medical image processing software is specialized software
designed for the analysis and processing of medical images,
enabling users to enhance diagnostic accuracy and facilitate
effective disease treatment. Commonly employed medical
image processing software includes OsiriX, DICOM, 3D Slicer,
and ORS Visual. Among these options, 3D Slicer stands out as
a free and open-source software supported by a global
community of developers, making it available across multiple
operating systems. Notably, 3D Slicer is highly extensible,
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