FALGm L EE

EAEm BT Development of Support System for Acupuncture and Moxibustion Treatment by
Using Machine Learning (B85 12 & D8RG R IANT 7 38 & AT L DBRAFE)
K 4 o

Acupuncture and moxibustion treatment (AMT), a core component of traditional
Chinese medicine (TCM), has been widely used to restore balance and alleviate pain
by stimulating specific acupoints. However, acupoint prescription remains highly
dependent on the clinical experience of individual practitioners, leading to
considerable variability and a lack of standardized protocols. Although large amounts
of clinical knowledge have been accumulated over thousands of years, systematic
methods for objective analysis and knowledge discovery are still limited. Artificial
intelligence (AIl), particularly Machine Learning, has shown great potential in AMT
by uncovering data—driven patterns that support clinical decision—making, in
particular identifying acupoint selection from large—scale data and developing
personalized treatment prescriptions. Nevertheless, its application in AMT still
faces critical challenges, including data quality, model reliability, and clinical

trustworthiness

This thesis presents an intelligent AMT support system designhed to overcome the
limitations of traditional acupoint selection. By integrating a hierarchical
classification framework with interpretable machine learning, the system provides
personalized acupoint prescriptions and enhances the transparency of clinical
decision—making. With physician oversight, the system integrates Al recommendations
with human expertise to ensure alignment with TCM principles and established clinical
standards.

Specifically, to address the challenges of data quality, model reliability, and
clinical trustworthiness, this study conducted the following work:

We built a dataset of 5, 000 cases covering 159 diseases and introduced a tailored
data augmentation method, expanding it to 10,138 samples. This establishes a
foundation for future data expansion.

Based on our analysis of AMT data from a machine learning perspective, we adopted

the Hierarchical Attention—based Recurrent Neural Network (HARNN) model for



hierarchical classification tasks in this domain and validated its performance and

applicability through extensive computational experiments

To further enhance the reliability and interpretability of machine learning results,
we introduced the Local Interpretable Model-Agnostic Explanations (LIME) method into
the field of AMT.

Building upon this, we design an Al-assisted physician decision—making framework
integrating Al recommendations with physician expertise to ensure that Al-driven AMT
aligns with TCM principles and clinical standards. Finally, we implement the system
using Streamlit, providing an interactive interface for Al-assisted clinical
decision—making.

The computational experiments demonstrated that on the original dataset of 5, 000
samples, HARNN achieved an IoU (Intersection over Union) of 0.883 in predicting
acupoint prescriptions. After data augmentation, the IoU reached 0.954 in 5-fold
cross—-validation, and 0.932 on a test set of 1,000 original samples. The application
of LIME enables intuitive visualization of the model’s prediction rationale, thereby
enhancing the model’s reliability

This study develops a hierarchical and interpretable machine learning model that
predicts acupoint prescriptions based on symptoms, integrating HARNN for
hierarchical classification and LIME for interpretability. This provides an

effective technical approach and methodology for the intellectualization of AMT.
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