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ABSTRACT 

 

The integration of traditional healing practices with modern computational technologies 

represents a transformative approach to healthcare and knowledge synthesis. This review paper 

explores the intersection of auricular therapy, a form of alternative medicine rooted in 

Traditional Chinese Medicine (TCM), and deep learning, a subset of artificial intelligence (AI). 

In this study, we examine how these seemingly disparate fields can synergize to advance 

personalized medicine, enhance diagnostic accuracy, and optimize therapeutic outcomes. By 

bridging ancient wisdom with cutting-edge technology, this multidisciplinary approach offers a 

novel paradigm for integrative learning and innovation. This paper also reviews four key studies 

that highlight the potential of combining auricular therapy and deep learning, providing a 

foundation for future research. 

 

INTRODUCTION 

 

Auricular therapy, also known as ear acupuncture, is a therapeutic practice that involves 

stimulating specific points on the outer ear to treat various physical and mental health conditions. 

It is based on the principle that the ear is a microsystem reflecting the entire body. Despite its 

historical efficacy, auricular therapy faces challenges in standardization, scalability, and 

integration into mainstream medicine. 

 

Deep learning, a branch of AI, has revolutionized fields such as image recognition, natural 

language processing, and predictive analytics. Its ability to process vast amounts of data and 

identify complex patterns makes it a promising tool for enhancing the understanding and 

application of auricular therapy. 

 

This paper reviews the potential of combining auricular therapy with deep learning under the 

MRILAD framework, which emphasizes integrative learning across disciplines to transform 

knowledge and drive innovation. Additionally, we review four key studies that demonstrate the 

feasibility and benefits of this integration. 
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AURICULAR THERAPY 

 

Auricular therapy is based on the concept that the ear is a microsystem reflecting the entire body. 

Specific points on the ear correspond to different organs and systems, and stimulating these 

points can alleviate symptoms and promote healing. While effective, the practice requires 

extensive expertise and is prone to human error.  

 

The World Health Organization (WHO) has acknowledged auricular therapy as a valid and 

effective treatment for a broad range of diseases and disorders.[1] Auricular Therapy is a 

therapeutic approach that involves stimulating the outer ear, or auricle, to address pathological 

conditions affecting various parts of the body. This practice has its roots in traditional Chinese 

body acupuncture while also being influenced by the findings of French physician Dr. Paul 

Nogier in the 1950s. Dr. Nogier identified a correlation between specific regions of the external 

ear and corresponding pathological conditions in different bodily organs and systems.[2] 

 

Dr. Huang Lichun asserted that the ear comprises more than 200 auricular points, each 

corresponding to specific regions of the human body. Consequently, various diseases can be 

identified by detecting positive responses at these auricular points. [3] 

 
Fig 1:  Auricular Point According to Dr. Huang Lichun [3] 
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DEEP LEARNING 

 

Deep learning is a specialized branch of machine learning that utilizes artificial neural networks 

to analyze and learn patterns from data. These networks, inspired by the structure of the human 

brain, are highly effective in tasks such as image recognition, natural language processing, and 

speech recognition. The learning process in deep learning involves artificial neural networks 

composed of multiple layers of interconnected nodes. Each node plays a role in identifying 

specific features within the data, allowing the network to progressively refine its understanding 

and improve performance. 

 

1. Deep Learning in Healthcare 

Deep learning has shown remarkable success in healthcare applications, including medical 

imaging, diagnosis, and treatment planning. Its ability to analyze large datasets and identify 

complex patterns makes it an ideal tool for enhancing auricular therapy. 

Deep learning, a subset of machine learning and artificial intelligence (AI), has shown significant 

promise in transforming healthcare. By leveraging large datasets and complex neural networks, 

deep learning can analyze, predict, and assist in decision-making processes across various 

medical domains.  

 

2. Medical Imaging and Diagnostics 

 

Deep learning is highly effective in interpreting medical images, allowing for quicker and more 

precise diagnoses. Since medical images are typically high-resolution, they must be broken down 

into smaller sections (tiles) for deep learning models to process efficiently. Medical image 

segmentation has become a key technique in biomedical image analysis using deep learning 

algorithms, enhancing the interpretability of diagnostic decisions. [4]. 

 

Segmenting medical images to outline anatomical or pathological structures helps clarify the role 

of deep learning in medical imaging diagnosis. Common applications of medical image 

segmentation include identifying brain tumors, segmenting cardiac structures, detecting liver 

tumors, and analyzing cellular and subcellular components. [5]. 
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3. Deep Learning Based Applications  

 

Radiology: Detecting abnormalities in X-rays, CT scans, and MRIs (e.g., tumors, fractures, or 

hemorrhages) e.g. Google's DeepMind developed an AI system to detect over 50 eye diseases 

from retinal scans. Pathology: Analyzing tissue samples for cancer detection (e.g., breast cancer, 

lung cancer) e.g.  PathAI uses deep learning to assist pathologists in diagnosing diseases from 

biopsy images. Dermatology: Identifying skin conditions and skin cancer from images e.g. 

Stanford's AI system matches dermatologists in diagnosing skin cancer. 

 

Other deep learning based applications such as Drug Discovery and Development, Personalized 

Medicine, Electronic Health Records (EHR) Analysis, Remote Monitoring and Wearable’s, 

Surgical Assistance and Robotics, Mental Health etc. 

 

INTEGRATION OF DEEP LEARNING IN AURICULAR THERAPY 

 

The integration of auricular therapy and deep learning can be explored in several areas. The 

trained model was integrated into a mobile application and desktop applications that guides 

practitioners in identifying auricular points and recommending treatments. The application also 

tracks treatment outcomes and uses reinforcement learning to optimize recommendations over 

time. 

 

1. Deep Learning in Image Processing  

 

Deep learning plays a crucial role in medical image analysis, particularly in identifying skin 

alterations and skin pattern variations. Various deep learning architectures, such as 

Convolutional Neural Networks (CNNs), have been widely used for feature extraction and 

classification in medical imaging. 

 

Among these architectures, the U-Net model is highly effective for medical image segmentation, 

making it useful for detecting and delineating skin alterations, patterns, and anatomical 

structures. Similarly, Mask R-CNN is a powerful instance segmentation model that can precisely 

identify and segment skin abnormalities and auricular points relevant to auricular therapy. 
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To enhance accessibility and usability, deep learning-based models for skin alteration and pattern 

identification can be integrated into mobile and desktop applications. These applications or 

software solutions can assist healthcare professionals and researchers in diagnosing and 

analyzing skin conditions, as well as mapping auricular points for therapeutic purposes in 

auricular therapy. 

 

2. Skin Alterations or Skin Patterns in Auricular Therapy on External Ear 

 

Human diseases are reflected in corresponding locations on the external ears or auricular or 

pinna, known as the positive reactions of auricular points. If some auricular points on a person’s 

external ear exhibit abnormal positive reactions, then the person is being attacked by a 

corresponding disease. This positive reaction is also called ‘skin alteration’ or ‘skin patterns’. 

Dr. Huang Lichun stated that the ear contains more than 200 auricular points, each corresponding 

to different parts of the human body. Therefore, diseases can be identified by observing positive 

reactions at these auricular points. [3] 

 

Table 1: Skin Alterations on ear [8] 

Images Skin Alterations or pattern Disease 

 

Crease on lobe This sign is called Frank’s sign which 
indicate to coronary heart disease, 
anxiety. 

 

Crease on lobe Low Blood Pressure Sign  
 

 

Bump on cervical region  Cervical Disease 
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In European traditional medicine, researchers consider the external ear to be a highly innervated 

tissue [6]. All organs, glands, and tissues of the human body can be mapped to corresponding 

locations on the external ear. Dr. Paul Nogier developed a technique that utilizes the ears as a 

medium for treating diseases. However, the practice of diagnosing and treating illnesses through 

the ears has been a part of traditional Chinese medicine for over 2,000 years.[7] 

 

Chinese researchers classified auricular reactions into four categories: color changes, 

deformation, papules, and desquamation. In contrast, Dr. Nguyen identified nine distinct 

categories, which include the following elements: follicle (referring to sebaceous cyst), nevus, 

angioma, telangiectasia, comedo, nodule, chondroplasia, scar, hair hyperplasia.  [8] 

 

 
 

Fig 2: Traditional Approach to find out disease in auricular therapy  
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Fig 3: Integrated Approach to find out disease in auricular therapy using Deep Learning Method 

 

A Convolutional Neural Network (CNN) model can effectively extract skin patterns and 

alterations from ear images by utilizing convolutional layers to detect features such as texture, 

color changes, and structural anomalies. The model processes ear images through multiple 

layers, including convolution, pooling, and activation functions, to learn hierarchical 

representations of skin alterations like swelling, discoloration, and vascular dilation. Feature 

maps generated by CNNs highlight critical regions of interest, enabling precise localization of 

abnormalities. Training the model on annotated datasets enhances its ability to distinguish 

between normal and pathological ear skin conditions. This deep learning approach improves 

diagnostic accuracy in auricular therapy by automating the detection of skin-related anomalies. 
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Fig 4: Convolutional Neural Network Architecture for find out skin patterns  

 

 

CASE STUDIES 

 

This section reviews four paper studies that explore the integration of auricular therapy and deep 

learning, highlighting their methodologies, findings, and implications for future research. 

 

Study 1: Deep Learning Approach for Automatic Segmentation of Auricular Acupoint 

Divisions 

 

In 2024, Gao Z. et al. proposed an innovative approach to ear acupuncture segmentation using 

deep learning, with the objective of modernizing Traditional Chinese Medicine (TCM). Their 

study introduced a deep learning-based method aimed at automating the segmentation of ear 

acupuncture areas, thereby enhancing the precision and efficiency of auricular therapy diagnosis. 

This modernization effort emphasizes the integration of advanced technology into TCM 

equipment to support more accurate and effective treatments. 

 

The primary objective of this study is to develop an automated multi-stage segmentation process 

for identifying ear acupuncture points. This automation plays a crucial role in improving the 

accuracy and reliability of auricular therapy. The study employs a deep learning-based approach 

for the automatic segmentation of auricular acupoint divisions. Specifically, the K-YOLACT 

model was utilized to enhance segmentation accuracy and efficiency. The proposed method 

demonstrated high accuracy in ear acupuncture segmentation, achieving an impressive 

performance of 98.1%. This result highlights the effectiveness of the deep learning approach in 

modernizing auricular therapy applications within TCM. [9] 
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Study 2: A Vision-Based Auricular Diagnosis Assistance System with Deep Learning 

 

In 2022, Meng-Lin Chiang et. Al. proposed a study identifying nine diseases through their 

corresponding positive reactions in the auricular region. These diseases include hepatitis, 

mastitis, cervicitis, prostatitis, frontal headache, migraine, occipital headache, vertex headache, 

and general headache. The study utilized a U-Net model enhanced with batch standardization, 

atrous convolution, convolution stage reduction, and multi-expansion-rate integration to improve 

segmentation and classification accuracy. The proposed system achieved a 99.60% accuracy rate 

in disease diagnosis, demonstrating the effectiveness of deep learning in auricular therapy 

applications.[10] 

 

Study 3: Deep Learning-Based Auricular Point Localization for Auriculotherapy 

Auricular Acupoint Localization Using Deep Learning  

 

Xiaoyan sun et al. (2022) proposed a deep learning-based method for automatic auricular 

acupoint localization using mobilenetv2 with a direction normalization module to correct left-

right ear differences. A landmark detection method incorporating a direction normalization 

module was introduced to address auricle asymmetry. The cymba conchae was segmented based 

on corresponding points to facilitate auriculotherapy applications. An end-to-end model detected 

91 auriculotherapy landmarks. An annotated dataset (eid) was created, and auricular area 

segmentation was performed. [11] 

 

Study 4: Auricular Images with Annotations for Segmenting Key-organ Mapping Regions 

in Auricular Diagnosis 

 

In 2023, Huizhu Liang et. Al., proposed a study, Auricular regions are believed to reflect the 

health conditions of corresponding organ systems. However, a literature review indicates that 

deep learning applications in auricular region segmentation remain limited compared to facial 

and tongue analysis in Traditional Chinese Medicine (TCM). This limitation is primarily due to 

the lack of annotated datasets. The study aims to label auricular images with five specific 

mapping regions: heart, liver, spleen, lung, and kidney, to facilitate deep learning-based 

segmentation. A U-Net model was trained on the dataset for 1000 epochs, as it is a widely used 

neural network for medical image segmentation. Intersection over Union (IoU) was employed as 

the evaluation metric to assess the model’s performance. The study demonstrates the feasibility 
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of deep learning for auricular region segmentation, providing a foundation for further 

advancements in TCM diagnostics.[12] 

 

CHALLENGES AND FUTURE DIRECTIONS 

 

While the integration of auricular therapy and deep learning holds great potential, several 

challenges must be addressed: Data Availability: High-quality datasets are needed to train deep 

learning models effectively. Interdisciplinary Collaboration: Successful integration requires 

collaboration between TCM practitioners, data scientists, and healthcare providers. Ethical 

Considerations: Issues such as data privacy and algorithmic bias must be carefully managed. 

Future research should focus on developing robust datasets, fostering interdisciplinary 

partnerships, and conducting large-scale clinical trials to validate the efficacy of this approach. 

 

CONCLUSION   

 

The integration of auricular therapy and deep learning represents a transformative approach to 

healthcare, bridging ancient healing practices with modern technology. Under the MRILAD 

framework, this multidisciplinary research has the potential to revolutionize personalized 

medicine, enhance diagnostic accuracy, and optimize therapeutic outcomes. By fostering 

integrative learning across disciplines, we can unlock new possibilities for innovation and 

improve global health outcomes. The reviewed studies provide a strong foundation for future 

research and highlight the transformative potential of this integration. 
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