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Abstract

Abdominal multi-organ segmentation is one of the most important topics in the
field of medical image analysis, and it plays an important role in supporting clinical
workflows such as disease diagnosis and treatment planning. In this study, an efficient
multi-organ segmentation method called Swin-PSAxialNet based on the nnU-Net
architecture is proposed. It was designed specifically for the precise segmentation of
11 abdominal organs in CT images. The proposed network has made the following
improvements compared to nnU-Net. Firstly, Space-to-depth (SPD) modules and
parameter-shared axial attention (PSAA) feature extraction blocks were introduced,
enhancing the capability of 3D image feature extraction. Secondly, a multi-scale image
fusion approach was employed to capture detailed information and spatial features,
improving the capability of extracting subtle features and edge features. Lastly, a

parameter-sharing method was introduced to reduce the model's computational cost
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Abstract: Large-scale multimodal language models (LMMs) have achieved remarkable success in general
domains. However, the exploration of diagnostic language models based on multimodal cephalometric
medical data remains limited. In this paper, we propose a novel multimodal cephalometric analysis and
diagnostic dialogue model. Firstly, a multimodal orthodontic medical dataset is constructed, comprising
cephalometric images and doctor-patient dialogue data, with automatic analysis of cephalometric landmarks
using U-net and generation of diagnostic reports. Then, the cephalometric dataset and generated diagnostic
reports are separately fine-tuned on Minigpt-4 and VisualGLM. Results demonstrate that the CephGPT-4
‘model exhibits excellent performance and has the potential to revolutionize orthodontic measurement and
diagnostic applications. These innovations hold revolutionary application potential in the field of
orthodontics.
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1 Introduction

Malocelusion refers to the misalignment of teeth, abnormal dental arch relationships, and abnormal facial
and jaw positioning caused by genetic or environmental factors. It is a common oral condition, with
approximately 56% of teenagers worldwide experiencing malocclusion issues [1]. The health of the teeth and
jaws not only directly affects facial acsthetics but also impacts jaw function and oral health. Patients require



基于Swin-PSAxialNet的智能医学分析系统
项目简介：
项目基于Swin-PSAxialNet算法构建了智能医学分析系统。首先构建多模态数据集，采集多种医学图像和数据。接着对三维分割算法网络进行改进，提出独创PSAA block与SPD block分别作为算法网络上采样和下采样模块进行医学数据的处理和训练。对于文本数据结合大模型微调得到医学专用领域AI医疗助手。最后通过模型的部署和数据推理，将多模态医学分析系统应用于实际医疗场景中。
项目成果：
1. 发表SCI 3区论文一篇：Swin-PSAxialNet: An Efficient Multi-Organ Segmentation Technique，发表于《Journal of Visualized Experiments》，已接收(DOI: 10.3791/66459)
2. 发表SCI 1区论文一篇：CephGPT: An Interactive Multimodal Cephalometric Measurement and Diagnostic System with Visual Large Language Model，发表于《Journal of medical Internet research》，已于近期被接收
3. 申请国家发明专利一项：专利名称：一种基于Swin- AxialNet的脑瘤分割算法
4. 中国"软件杯"软件设计大赛国赛一等奖
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项目图片：


创新点：
1. 提出团队首创的Swin-PSAxialNet三维医学图像分割算法网络，对于医学图像分割的准确性及鲁棒性都有很好的效果。
2. 基于目前开源的通用领域大模型进行细粒度的微调，让其学习专业知识，具备专业知识的分析能力，结合steiner分析法对于文本promt进行优化，训练效果更优。

3. 团队自主开发了智能医学分析系统。前端采用流行的Vue和uni-app框架，后端基于Django。涵盖丰富的功能操作，如医学影像查看、医学数据分析、AI医疗小助手的部署等。
立项年份： 2023 年
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