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Abstract

We developed an AI-based system for facial acupoint recognition and healthcare support,
integrating MediaPipe facial and hand tracking technologies to address the problems of
inaccurate and non-standardized acupoint identification in traditional Chinese medicine
(TCM). By leveraging facial landmark detection and fingertip tracking, the system enables
accurate localization of facial acupoints to ensure precise stimulation. The system contributes
to the standardization of acupoint recognition, intelligent health consultation, and the digital
transformation of TCM practices. Further enhancements are necessary by expanding acupoint
recognition to other body parts (e.g., ears, hands, feet, and back) and integrating with wearable
devices to further promote personalized and precise TCM healthcare.

Keywords: traditional Chinese medicine; facial acupoints; facial recognition; hand tracking; AI

1. Introduction
According to traditional Chinese medicine (TCM) theory, meridians are pathways

through which vital energy and blood circulate in the human body. These channels
connect the internal organs to the five sensory organs, limbs, skin, and hair. Acupoints
are specific points located along the meridians, serving as gateways through which
energy flows between the body’s surface and internal organs, thereby helping to regulate
physiological functions.

In 1989, the World Health Organization (WHO) convened the Scientific Group on
Standard Acupuncture Point Locations, identifying a total of 361 standard acupoints and
48 extra points on the human body. Acupuncture or acupressure stimulation of these
points induces neurophysiological reflex responses that help relieve local or systemic pain
and discomfort. Additionally, regular stimulation of acupoints in the absence of illness
can improve the circulation of qi and blood, achieving the TCM principle of preventive
treatment of disease (Figure 1).
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Figure 1. An artificial head model with acupoint annotations. The names in lowercase and the
codes in uppercase with digits are marked for each acupoint. The lines with different colors indicate
different meridians [1].

Acupressure, similar to acupuncture, stimulates acupoints non-invasively using man-
ual pressure. It facilitates the flow of energy to improve various symptoms [2]. Accurate
stimulation of the correct acupoints can enhance body function, reduce stress, and promote
general wellness [3–5]; a licensed acupuncturist and skincare expert demonstrates that a
20 min acupressure routine can rejuvenate facial muscles, reduce wrinkles, and restore a
youthful appearance, highlighting the healthcare potential of facial acupressure.

Currently, most people rely on online resources to learn about acupoints. However,
the unstructured nature of such information often leads to misidentification and incorrect
stimulation, which not only reduces treatment effectiveness but may also cause physical
harm. Therefore, developing a system that enables precise, standardized acupoint localiza-
tion is crucial. With recent advances in AI, the integration of facial feature detection and
fingertip tracking can address the issue of inaccurate acupoint identification. Such a system
also supports personalized healthcare management and interactive learning, promoting
the dissemination and practical application of TCM.

In TCM theory, facial acupoints are closely related to the meridian system of the human
body. Proper acupoint massage can improve facial blood circulation and enhance skin
health. However, for non-experts, accurately locating these acupoints and understanding
their functions is difficult. Traditional learning methods rely heavily on static diagrams and
textual descriptions, which lack intuitiveness and interactivity, and are often undermined
by inaccurate labeling (Figure 2). With the advancement of AI technology, facial feature
models now offer a solution for acupoint detection and interactive learning. This study is
designed to pursue the following objectives,

Figure 2. Errors in the labeling of the facial acupuncture point Chengzhi. Red boxes highlight
instances in which the same acupuncture point is incorrectly marked at different anatomical locations.

1. Enhancing accuracy in acupoint recognition: TCM approaches often depend on practi-
tioner experience and static diagrams, which can be influenced by individual expertise
and labeling inconsistencies, leading to errors in identification. By integrating AI
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technology, acupoints can be localized with greater precision, minimizing deviations
caused by personal differences or learning mistakes.

2. Improving interactivity in TCM learning: Conventional learning methods, such
as diagrams and text-based instructions, provide limited engagement. Through
the combination of AI with hand-tracking and marking technologies, learners can
receive interactive guidance during acupoint pressing. This offers a more intuitive
and immersive learning experience, thereby strengthening both participation and
educational outcomes.

3. Promoting accessibility and global dissemination of TCM: Traditional acupressure typi-
cally requires professional instruction or extensive information searching, which restricts
its accessibility to the general public. AI-driven healthcare knowledge retrieval, sup-
ported by real-time voice interaction, can deliver clear and user-friendly explanations.
This facilitates the spread of TCM knowledge across diverse linguistic and cultural
contexts, contributing to its broader adoption and international development.

2. Literature Review
Acupuncture points are anatomically localized relative to specific markers on the body.

However, accurately mapping them to individuals is a major challenge for inexperienced
practitioners of Chinese medicine. Zhang et al. [6] proposed a system to locate and visualize
acupoints on an individual’s face using an augmented reality (AR) environment. The
system combines a face alignment model with a hair segmentation model to provide highly
accurate acupoint reference points at 60 frames per second (FPS). Conventional acupoint
localization relies on B-cun measurements, which are performed by specialized physicians.
In practice, the experience and skill level of the physician will affect the accuracy of the
measurement and lead to errors. With this system, even users with no relevant professional
skills can accurately locate acupoints on the face during self-training or self-care.

In the rapid development of the AI environment, many researchers have started
to extend the basis of Deep Learning to images. Zhang et al. [7] proposed an image-
based face acupoint detection method, which utilizes the deep learning high-resolution
network (HRNet) model to continuously maintain high-resolution feature maps in the
whole network structure, and improves the representation capability and precision of
acupoint localization through multi-scale feature fusion. The HRNet deep learning model
is utilized to maintain high-resolution feature maps throughout the network and to enhance
the representation capability and accuracy of acupoint localization through multi-scale
feature fusion. Yuan et al. [8] adopted the YOLOv8-pose model and an improved version,
YOLOv8-ACU, specifically designed for efficient recognition of facial acupoints. Several
optimizations have been made to the YOLOv8 model, including the introduction of the
efficient channel attention mechanism to enhance the extraction of acupoint features, the
replacement of the original neck module with a lightweight Slim-neck module to reduce
the parameter and computational burdens, and the modification of the loss function to
generalized intersection over union to improve the localization accuracy. The experimental
results show that YOLOv8-ACU achieves 97.5% mean average precision at IoU threshold
(mAP@0.5) and 76.9% mAP@0.5–0.95 on a custom facial acupoint dataset. Additionally,
the model parameters are reduced by 0.44 M, the model size by 0.82 megabytes, and giga
floating point operations by 9.3%, demonstrating excellent computational performance.

To address facial acupoint localization, Zhang et al. [1] proposed the FAcupoint dataset,
a dense facial acupoint annotation set aimed at advancing automatic recognition in TCM.
Five certified physicians manually annotated 654 face pictures and labeled the locations
of 43 facial acupoints, which provides rich data resources for the training and evaluation
of deep learning models, as well as valuable resources for future research on the fusion of
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Chinese medicine and artificial intelligence, and fills a long-standing gap in annotated data
for Chinese medicine.

The accumulation of these research results has expanded the application of acupoints
beyond traditional acupuncture, into self-health management and healthcare massage.
While traditionally dependent on professional experience and manual measurement, acu-
point identification is now moving toward standardization and intelligence through AI-
based image processing. Furthermore, the range of the finger pressure markers for the face
acupoints is much wider than that of the acupuncture points, and the existing techniques
are sufficient for acupoint labeling. Existing technologies are sufficient for acupoint labeling.
Furthermore, academic research on specific acupoints. Table 1 demonstrates the important
correlation between acupoints and human health. With the continuous optimization of
AI models and further accumulation of data, the popularization and advancement of Chi-
nese medicine health care technology can be promoted by using intelligent devices and
recognition technology that accurately adapt to individual differences. By employing user-
friendly operations, acupoint recognition and support personalized massage, healthcare,
and learning can be enhanced. This represents a key direction for future development.

Table 1. Research on acupuncture points and human health.

Reference Year Topic Findings

Jiang et al. [9] 2025 Clinical study on the pattern of acupuncture
point selection for treating juvenile myopia.

The study validates acupuncture as a safe
and effective treatment for myopia in
adolescents and provides a reference for the
clinical selection of acupuncture points.

Liu et al. [10] 2025

Targeting Mental Health: A Scoping Review
of Acupoints Selection in Acupressure for
Depression, Anxiety, and Stress. Brain
Behavior and Immunity Integrative

Commonly used acupoints and
combinations for depression, anxiety, and
stress in acupressure therapy are
emphasized to provide a reference point for
clinical practice. More high-quality
randomized controlled trials are also
conducted to further validate the efficacy
and safety of these acupoint combinations.

Leedasawat et al. [11] 2024
The Efficacy and Safety of Chinese Eye
Exercise of Acupoints in Dry Eye Patients: A
Randomized Controlled Trial.

Chinese Acupoint Eye Exercise (CEA) is as
effective as STD in improving OSDI, TBUT,
and SIT in patients with dry eye without
side effects. This method has been proven to
be a safe and effective alternative treatment
for dry eye patients.

Chou et al. [12] 2022
Effectiveness of acupressure in relieving
cancer-related fatigue: A systematic
literature review and systematic analysis.

Confirm that acupressure is effective in
relieving cancer-related fatigue.

Lu et al. [13] 2021
Acupoints for Tension-Type Headache: A
Literature Study Based on Data
Mining Technology.

The characteristics and principles of
acupoints used in the treatment of
tension-type headache (TTH) were explored
and inputted into a self-constructed
acupoint-specific data mining platform
for analysis.

Chaochao et al. [14] 2018
Acupoint combinations used for treatment
of Alzheimer’s disease: A data
mining analysis.

Through data exploration and analysis, we
have identified the commonly used
reference point combinations for
Alzheimer’s disease (AD) treatment, which
can help to improve the clinical efficacy.

3. Research Methods
In this study, we established the correspondence between TCM acupoint mapping

and facial feature data to identify the respective acupoints. These acupoints were labeled
by capturing a dynamic human face through a webcam. Hand recognition was used to
highlight the index finger’s feature point, assisting users in accurately obtaining facial
acupoint coordinates. This was integrated with hand tracking to allow users to intuitively
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locate and press the correct acupoints. The model is also well-equipped with a good
range of features. In addition, the model demonstrates good adaptability to varying
lighting conditions, angles, and facial expressions, ensuring stable and accurate acupoint
recognition. An additional audio-guided teaching module enables users to learn and
experience health benefits interactively (Figure 3).

OPEN 3D 
Face 3D Model

MediaPipe Model

Establishing 
Acupuncture Points on 

the Face

Features of the index 
finger of the hand Acupuncture Points

Zoom, flip, and watch

Voice Point Instruction

 
Figure 3. Research process.

3.1. Face Recognition Model

With the rapid development of artificial intelligence and computer vision, facial
recognition models have been widely applied in biometrics, medical image analysis, and
human–computer interaction. Current facial recognition techniques can be broadly cate-
gorized into traditional computer vision methods and deep learning models. Traditional
methods, such as OpenCV and Dlib, rely on feature engineering for face detection. Al-
though they are fast and suitable for basic recognition and feature point calibration, they
are less adaptable to complex environments and support a limited set of features, which
makes them insufficient for high-precision applications. In contrast, deep learning models
such as FaceNet and DeepFace utilize deep neural networks to train models to convert
face images into high-dimensional vectors, which are capable of accurate identity recog-
nition and facial matching, while maintaining stability under various lighting and angle
conditions. However, these models are primarily designed for identity recognition rather
than fine-scale facial feature annotation, making them less suitable for acupoint recognition
in TCM applications. Some of the models require high computational resources and may
have delay problems in real-time processing applications, which further affects the user
experience. Therefore, among many face recognition technologies, MediaPipe is the best
choice for this study due to its lightweight, high efficiency, and real-time operation.

MediaPipe Face Mesh is an open-source machine learning framework introduced by
Google in 2020 that focuses on real-time image processing to quickly and accurately detect
facial features. In this study, we utilize the 468 facial landmarks provided by MediaPipe
Face Mesh (Figure 4), which cover key areas such as the eyes, nose, mouth, zygomatic
bones, and chin, as the basis for recognition, and can cope with different lighting conditions,
changes in face angle, facial gestures, and individual face size differences.

Since the landmarks provided by MediaPipe are not specifically designed for identify-
ing TCM acupoints, some points cannot be directly mapped, resulting in inaccuracies in
acupoint labeling. In this study, we focused on adjusting the points that could not be di-
rectly labeled and performed additional dynamic mathematical calculations on the feature
points to achieve more accurate point positioning. For example, neighboring landmarks
were used to calculate coordinates based on specific XYZ axis ratios and spatial proportions.
This approach not only compensates for the limitations of MediaPipe in acupoint recog-
nition but also adjusts point positions based on individual facial shapes, ensuring both
stability and accuracy in the recognition process. Compared with static labeling of TCM
acupoints, this dynamic calculation method is unaffected by face size or camera distance,
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and it automatically adjusts acupoint coordinates, thereby improving recognition accuracy.
A total of 45 acupoints were labeled in this study (Figure 5).

 
Figure 4. MediaPipe face features (Google official website). Blue lines represent the facial mesh
structure generated by the MediaPipe model.

  
Figure 5. Locations of the 45 facial acupoints labeled using the system.

3.2. Hand Recognition Model

The MediaPipe Hand Gesture Recognizer detects the positions of 21 finger joint land-
marks within the detected hand region (Figure 6). The model was trained on approximately
30,000 real-world images, using synthesized hand poses across various backgrounds to
train a model that can accurately detect the information of the key points of the hand in
real-time images. In this study, the MediaPipe hand recognition function was used to
track the position of the user’s index finger and mark the yellow dots of the index finger
(Figure 7). With the aid of visual marking technology, the user understands the spatial
relationship between their hand and facial acupoints, and ensures that the pressing points
of the index finger are accurately matched with the acupoints of the Chinese medicine
practitioners, which further improves the accuracy and effectiveness of the operation, and
avoids wrong presses due to angular error or hand movement. This improves the accu-
racy and effectiveness of the operation, avoiding wrong presses due to angular errors or
hand movement.
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Figure 6. MediaPipe hand landmark features (Source: Google Official Website). Different colored
dots denote landmark points corresponding to individual fingers, while the connecting lines illustrate
the anatomical structure of the fingers and palm.

  
Figure 7. Hand index finger labeling. Yellow dots represent the anatomical position of the index
finger, while red dots denote the corresponding acupuncture point location.

3.3. Face Integration Hand Recognition

During integration, when the user’s index finger approaches a specific facial acupoint,
the system detects the overlap between the finger position and the acupoint on the face,
and the name of the acupoint and a brief description of its function are displayed in the
upper-left corner of the interface (Figure 8). This real-time visual feedback helps the user to
confirm the correctness of the press position and avoid misplacement problems caused by
personal inexperience or mapping errors. Compared with the traditional way of learning
acupoints, AI’s interactive recognition method can greatly improve the learning efficiency
and accuracy, and make the operation of acupoint pressing more convenient.

 
Figure 8. Acupuncture point information labeling.

To ensure the execution efficiency of the system, the cave description data is built
directly into the code of the development system (Figure 9), which eliminates the need
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to query an external AI server and enables rapid information display to enhance the real-
time performance and user experience, even when the operation is carried out without an
Internet connection.

 

Figure 9. Point information is built into the program code.

3.4. 3D Mesh Model Calibration

In webcam-based views, acupuncture points are displayed in 2D over the facial image,
which makes it difficult to observe the specific height difference. To address this issue, the
system converts facial landmark data into a 3D mesh model using Open3D modeling, so
that it has the zoom and flip functions, providing an understanding of the location and
function of the acupoints from different perspectives. However, the Z-axis data extracted
from 2D images via MediaPipe lacks sufficient depth variation to represent true 3D facial
structure after conversion to a 3D model (Figure 10).

 

Figure 10. MediaPipe raw data does not emphasize the face.

Therefore, in this study, the Z-axis data were magnified 1200 times to effectively
enhance the face stereoscopic sensation (Figure 11). The magnification of the data varies
depending on the specifications of the webcam lenses used, and the developers need to
adjust the magnification according to the actual situation. The equipment used in the study
is an Adesso CyberTrack K4 4K ultra high definition webcam.

 
Figure 11. The final 3D image of the face in Open 3D.
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4. System Operation
This AI face and acupuncture points interactive voice healthcare teaching system was

developed using the Python v3.11 programming language. The system interface is divided
into three sections: the face recognition and acupoint labeling area on the left, the acupoint
information area on the top right, and the voice-assisted teaching area at the bottom.

1. Left face recognition area: The system automatically detects the presence of a face
using the MediaPipe model and quickly locates its contours and key features. It
recognizes TCM acupoints (displayed as red dots) and displays their names based on
facial features. Supports face rotation of 90◦ left and right, and also provide limited
up and down angle changes. Regardless of face size or whether the user is wearing
glasses, the system can track the face in real time and maintain stable recognition
performance (Figure 12).

 

Figure 12. Face recognition zone.

2. In the left face recognition area, the MediaPipe hand model detects the position of
the user’s index finger, and the tip of the index finger is marked with a yellow dot.
When the yellow dot overlaps with a red acupoint marker, the system automatically
displays the corresponding acupoint description in the upper-right corner (Figure 13),
which makes it easy to learn the correct location of the acupoints.

 
Figure 13. Description of acupuncture points.

3. Because the acupoint markers occupy a relatively large area in the 2D view, learners
can press the 3D diagram button in the system interface to further understand the
exact location of the points, and the system marks the most recent touch point with
a small red dot on the 3D facial mesh (Figure 14). This feature allows learners to
freely rotate and zoom the 3D model to observe acupoint positions from different
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perspectives. For example, in the work of facial estheticians, most of them carry out
massage from the top of the head to the tip of the nose; they can adjust the up and
down to familiarize themselves with the location of the acupuncture points.

 
Figure 14. Face grid acupuncture points.

4. The right half of the interface serves as an interactive teaching area, combining voice
guidance with hands-on practice to help learners master the knowledge of face acu-
point health care and the correct pressing method. Nine acupoints are built in, and by
clicking the relevant buttons and using voice guidance, users are guided step-by-step
to perform correct acupressure techniques, helping them achieve effective health
outcomes (Figure 15).

 
Figure 15. Interactive speech health teaching.

5. Conclusions
We integrate MediaPipe face and hand recognition technologies to develop an intelli-

gent, standardized, and personalized AI-based facial acupoint identification and healthcare
consultation system. The system addresses the limitations in TCM acupuncture point
identification, which traditionally relies on practitioner experience and lacks standardiza-
tion and interactivity. By utilizing AI image processing technology, the system accurately
locates facial acupuncture points, while hand recognition technology provides intuitive
guidance for pressing the correct points. This ensures that users can precisely stimulate the
appropriate acupoints, aiding Chinese medicine students in their practical learning and
promoting the advancement of TCM. MediaPipe technology is used to build an accurate
acupoint labeling system based on facial feature points, in combination with hand index
finger tracking technology, to ensure precise acupoint pressing. As prevention is better than
a cure, the use of acupoints for self-regulation may reduce the frequency of medical visits,
particularly benefiting individuals in remote or underserved areas with limited access to
healthcare resources.
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The findings of this study have broad applicability in TCM healthcare, health educa-
tion, and intelligent health management. In the future, this system may be extended to
identify acupoints on the ears [15], hands, feet, and back. Furthermore, the enhancement
of a related healthcare database supports the development of more comprehensive and
personalized health management plans. This system also promotes the popularization of
acupressure knowledge, enabling the general public to alleviate discomfort before seeking
medical attention. Consequently, TCM healthcare is no longer confined to professionals; it
can be disseminated to a broader audience in a simple, scientific, and intelligent manner,
thereby achieving standardized and digital TCM assistance.
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