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Highlights

¢ Machine learning can enhance the individualization of treatment in Chinese massage.

¢ An intelligent system improves the efficiency of Traditional Chinese Medicine massage therapy.

¢ The integration of Traditional Chinese Medicine Massage Therapy with machine learning represents a new trend
in future healthcare.

Abstract

The growing demand for healthcare has brought Traditional Chinese Medicine (TCM) massage therapy into the
spotlight in academic circles. Numerous studies have underscored the effectiveness of TCM massage in health
promotion, disease amelioration, and quality of life enhancement. However, the field faces challenges such as
inconsistent training and inadequate transfer of experiential knowledge. Recently, machine learning has shown
potential in the medical field and its application in TCM massage therapy offers new developmental opportunities.
This paper reviews key research areas exploring the synergy between machine learning and Chinese massage
therapy, including acupoint localization and identification, massage practice, and personalized treatment plans.
It summarizes progress and identifies the challenges in integrating these technologies. Despite potential risks,
merging these technologies is poised to be a trend in future healthcare, driven by advances in computer technolo-
gy and the needs of TCM practitioners.
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Introduction

With the increasing demand for healthcare
services, Traditional Chinese Medicine (TCM)
massage therapy is receiving heightened atten-
tion and recognition within academia. Research
and clinical practices have confirmed the
significant benefits of TCM massage in health
improvement, illness treatment, and life quality
enhancement [1-3]. These endeavors have es-
tablished a robust scientific foundation and pro-
vided insights into the therapeutic mechanisms

of TCM massage therapy. Despite these ad-
vances, the field still grapples with issues such
as inadequate knowledge transfer, inconsistent
training standards, and unclear criteria for ther-
apeutic outcomes, which impede further de-
velopment and adoption [4-6]. Additionally, the
high doctor-patient ratio increases the workload
of practitioners. Addressing these challenges
through modern engineering technology could
revolutionize TCM massage techniques, making
them more scientific and standardized. This
approach would enhance the effectiveness of
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Figure 1. Number of published paper entries in the last ten years.

massage therapy and facilitate the delivery of
superior healthcare services.

In recent years, the evolution of computer
technology, particularly in artificial intelligence
with a focus on machine learning, has become
a prominent subject within engineering and
technology disciplines [7]. Machine learning
involves computer systems that learn by an-
alyzing and recognizing patterns in datasets,
enabling predictions, decisions, or task execu-
tions based on this data. Characterized by au-
tomation, generalization, iterative optimization,
data-centricity, and adaptability, machine learn-
ing is rapidly expanding across various sectors
[1, 2, 8, 9l.

In healthcare, machine learning is increasingly
used for image recognition, recommendation
systems, and medical diagnostics, enhancing
the development of intelligent technologies.
Notably, the application of machine learning in
TCM has gained momentum in academia, with
significant publications emerging. For example,
Xu et al. developed a dynamic treatment strat-
egy for rectal cancer using a survival cost-sen-
sitive classification learning algorithm, which
demonstrated clinical effectiveness [10]. Chen
et al. utilized a Convolutional Neural Network
(CNN) for symptomatic text classification in
TCM, achieving accurate symptom categori-
zation [11]. Moreover, Yang et al. introduced
the “Zhongjing” large language model tailored
for Chinese medicine, refined through expert
feedback, marking a significant advancement
in language model applications within the field
[12].

The potential for integrating machine learning
with Chinese massage therapy (Tui-na) is fur-
ther highlighted by the increasing number of
academic publications over the past decade,

Progress in Medical Devices

as illustrated in Figure 1, derived from Google
Scholar searches using keywords “Chinese
massage therapy”, “machine learning”, and

“Chinese Tui-na”.

Despite the growing evidence supporting the
efficacy of machine learning in TCM massage
therapy, a comprehensive review of this integra-
tion is still lacking. This study aims to critically
evaluate the risks and benefits by analyzing ex-
isting literature, which will not only inform clini-
cal decisions but also inspire further research.

Application of machine learning in Chinese
massage therapy practice

TCM massage, a cornerstone of Chinese
medicine, plays an essential role in regulating
meridians, qi, and blood circulation, aiming to
prevent and treat diseases, promote health,
and restore bodily balance [13]. It employs a
theoretical framework that includes concepts
of qi, blood, meridian systems, and meridian
points. Following evidence-based TCM princi-
ples, massage techniques are tailored to the in-
dividual symptoms and physical characteristics
of patients. TCM massage is proven effective
in clinical settings for treating a range of condi-
tions such as musculoskeletal pain, neurologi-
cal disorders, respiratory issues, and circulatory
disorders [14-16].

The advent of machine learning has marked
significant advancements in traditional Chinese
massage therapy, enhancing the integration
of engineering technology with alternative
massage systems. Currently, the application of
machine learning for quantitative and objective
assessments of massage therapy outcomes is
expanding. Scholars globally focus on three pri-
mary areas where machine learning intersects
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with Chinese massage therapy:

* Automated acupoint localization and identifi-
cation: Machine learning is applied to automate
the identification and localization of human
acupoints through image processing and pat-
tern recognition. Advances in deep learning al-
gorithms, utilizing extensive acupoint datasets
for model training, have significantly improved
the precision and efficiency of acupoint posi-
tioning, enhancing the practice of TCM mas-
sage.

¢ Intelligent massage assistance system: In-
tegrating machine learning with intelligent
sensing technologies, this advanced system
provides real-time monitoring and guidance for
TCM massage. Analyzing the effects of mas-
sage therapy and patient feedback, the system
supports data-driven decisions, aiding practi-
tioners in their therapeutic approaches.

¢ Personalized massage treatment plan: Ma-
chine learning facilitates the creation of cus-
tomized treatment plans by integrating individ-
ual health data and physiological parameters.
This system adapts massage techniques and
procedures to the patient’s specific conditions
and feedback, enabling dynamic adjustments
for more accurate and effective treatments.

Application of machine learning to automated
acupoint localization and identification

Acupoints are integral to Chinese medicine,
facilitating the flow of qi and blood, alleviating
pain, and regulating internal organs, thus play-
ing a vital role in maintaining physical health
[17, 18]. Accurate identification and application
of acupoints are critical in massage therapy.
Traditionally, locating acupoints has relied on
the experience and expertise of practitioners,
a process that can be subjective and time-con-
suming [19]. In contrast, automated acupoint
localization and recognition using machine
learning presents an effective solution to over-
come these limitations.

A common strategy involves the use of vision
devices for image recognition, where machine
learning techniques, particularly deep learning
algorithms like CNN, are applied to automati-
cally recognize acupoint images. This automa-
tion enhances the accuracy and efficiency of
acupoint localization. Research has shown that
leveraging bony joint feature points significantly
improves acupoint localization [20, 21]. Some
studies use neural networks to capture human
joint data and apply proportional geometric
measurements to understand acupoint geomet-
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ric relationships, combining this with three-di-
mensional information for precise acupoint
positioning. These methods have achieved an
average localization accuracy of 2.36 cm and
real-time performance of up to 14 frames per
second, demonstrating adaptability across var-
ious body types, environments, and postures
[22].

Further increasing accuracy, Wang et al. em-
ployed an Artificial Neural Network for more
refined acupoint identification. Their approach
includes image preprocessing to segment the
region of interest on the sole, mapping the Foot
Acupoint Profile to the foot image to accurately
locate reference massage points [23]. Addition-
ally, Zhang et al. developed an integrated deep
confidence network that merges manually la-
beled and rule-matched data, reducing manual
effort in acupoint localization and enhancing
model accuracy [24].

There are also advancements in acupoint visu-
alization techniques. Zheng et al. explored an
Augmented Reality overlay method for facial vir-
tual acupoints, where real-time computed facial
acupoint coordinates are superimposed onto
the actual scene, providing physicians with an
intuitive means of locating acupoints [25].

Ongoing research continues to explore new
methods utilizing machine learning in acupoint
localization. One study applied temperature
specificity detection and edge detection algo-
rithms to automatically pinpoint major chest
organs and localize acupoints based on the
physiological structures of the chest and upper
limbs, achieving a localization accuracy over
90.12% [26]. Another innovative approach in-
volves the fusion of RGB and depth images in a
deep CNN to create a novel 3D acupoint local-
ization method, as outlined in Table 1 [27].

Application of machine learning to intelligent
massage assistance systems

Intelligent massage assistance systems com-
bine artificial intelligence technologies with
traditional massage expertise to analyze data,
recognize and classify massage techniques,
conduct personalized health data analyses,
and provide real-time monitoring and feedback.
These systems employ machine learning, deep
learning, and sensor technology to enhance
the accuracy, personalization, and efficiency of
traditional massage practices [28, 29]. They
assist practitioners in selecting appropriate
techniques, adjusting treatment plans, and
delivering more scientifically informed and ef-
ficient therapy, thus contributing to the preser-
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Table 1. Comparative analysis of techniques related to acupoint localization in traditional Chinese medicine

massage
Localization approach Machine learning models Advantages Weaknesses
Traditional machine learning BP neural networks Robustness Gradient vanishing prob-

[26,27]

Deep learning [20]
Machine learning based on
temperature specificity [24]

Deep learning based on RGB
recognition [25]

Support Vector Machine

Convolutional Neural Network 3D localization

lem, Overfitting problem

Convolutional Neural Network Strong generalization ability Data quality limitations

Leverage individual physio- Data acquisition com-
logical features plexity

Data quality limitations

Note: BP, Backpropagation; RGB, red-green-blue.

Data
preprocessing

Data collection

Data analysis

Model training

Continuous
improvement

Model optimization

Model deployment

Figure 2. General framework for creating an intelligent massage assistance system.

vation and advancement of traditional Chinese
massage technology [30].

A crucial component in developing these sys-
tems is the precise acquisition of massage
techniques. Zhu et al. developed a manipula-
tion acquisition system using tactile sensors,
employing CNNs, long short-term memory net-
works, and attention mechanisms to identify
massage techniques with a 100% classification
accuracy [31]. This system deviates from tradi-
tional methods that focus only on force distri-
bution across different hand regions of a practi-
tioner. Instead, it utilizes a triaxial force sensor
to detect the magnitude and direction of spatial
forces, crucial for quantifying forces in TCM
physiotherapy practices like massage. Support
Vector Regression is then applied to translate
strain signals into force components, allowing
for the continuous recognition of varied force
magnitudes and directions [32].

Beyond mechanical data analysis, Jia et al.
explored capturing real-time image feature
data of patients’ joints and gestures during au-
tonomous massage sessions [33]. They used
a CNN to calculate human postures, providing
real-time cues for autonomous massage and
improving the accuracy of massage procedures.

The overarching goal in developing intelligent
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massage assistance systems is to quantify and
evaluate TCM massage techniques. Li et al. cre-
ated a learning framework that combines deep
learning with variable impedance control tech-
nology [34]. This framework determines the
necessary impedance gain and angle for each
joint of a massage robot, enabling autonomous
decision-making during massage operations
[32]. Additionally, these systems often utilize
various physiological signals. For example, Long
et al. developed muscle fatigue state classifi-
ers using surface Electromyography signals to
assess massage effects, and Zheng et al. used
the circular Hough transform for iris segmen-
tation from periocular images, evaluating the
effectiveness of periocular massage [35, 36].

These advancements illustrate a shared pro-
cess in developing intelligent massage assis-
tance systems that leverage machine learning
technologies, as depicted in Figure 2.

Application of machine learning to personal-
ized massage treatment plans

TCM Personalized Massage Therapy tailors
treatments based on TCM theories and indi-
vidual requirements, emphasizing the creation
of customized regimens. These plans consider
the patient’s constitution, condition, symptoms,
and specific needs, incorporating TCM meridian
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Table 2. The currently accessible LLMs for TCM

Name Release Time Service Area Supported Languages Data Entry
MedChatzH [42] 2024 Medical guidance Chinese, English 764,000
HuaTuo [43] 2023 Comprehensive Diagnosis  English

Qibo [44] 2024 Corpus English

TCM-GPT [45] 2023 Comprehensive Diagnosis  English 7 billion
Zhongjing [12] 2024 Medical guidance English 70,000

Note: LLMs, large language models; TCM, traditional Chinese medicine; GPT, generative pre-trained transformer.

theory and diagnostic techniques such as ob-
servation, olfaction, inquiry, and pulse diagno-
sis [37].

Although research in this area is still emerging,
several scholars have applied machine learning
algorithms to personalize recommendations for
comprehensive treatment plans that include
massage and acupuncture. For instance, Sun et
al. utilized Support Vector Machine algorithms
to select clinical acupoints for treating function-
al constipation, with comparative experiments
showing a total effective rate of 96.56% in the
experimental group, significantly higher than
the control group’s 75.02% [38]. Chae et al. ex-
plored artificial intelligence methods to quantify
the target disease for each acupoint, aiming to
improve the specificity of acupoint indications
[39].

Additionally, Large Language Models (LLMs)
are increasingly recognized as a valuable tool
in this domain. LLMs, which use deep learning
to generate coherent natural language texts,
are particularly useful for providing insights and
recommendations on TCM diagnosis, treatment
strategies, medication, and disease prevention
[40]. However, there are currently no LLMs
specifically designed for TCM massage therapy,
indicating a gap in the application of this tech-
nology. This paper highlights the need for such
models and provides an overview of existing
LLMs in TCM, as summarized in Table 2 [41].

Key challenges in integrating machine learning
with TCM massage and innovative solutions

Key challenges
Data access and labeling issues

TCM massage encompasses a wealth of clin-
ical experience and theories, representing a
vast pool of unstructured knowledge passed
down through teaching and practice. This
knowledge, which includes a diverse range of
manual techniques, diagnostic methods, and
treatment concepts, often lacks the structured
data format crucial for analysis by machine
learning algorithms. The primary challenge lies
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in effectively using existing data to refine labels
for machine learning applications. Labeling in
machine learning refers to the assignment of
correct labels or categories to data for train-
ing and testing algorithmic models, a critical
process in supervised learning where models
rely on existing labels to make predictions and
classifications. The task of efficiently gathering,
organizing, and annotating massage movement
data to create suitable datasets for machine
learning applications requires the integration of
expert knowledge, modern technology, and ad-
vanced data processing methods. Addressing
this challenge is essential for integrating TCM
massage principles with machine learning, pro-
pelling the scientific and modern evolution of
TCM massage practices.

Model training and optimization issues

The diversity and variability inherent in TCM
massage contribute to differences in tech-
nigues among patients, conditions, and prac-
titioners. Constructing a model capable of
accommodating such diversity is a significant
challenge. The model must account for indi-
vidual variances and unique circumstances to
ensure the efficacy and safety of the therapy.
Numerous studies have focused on develop-
ing a versatile and adaptable massage model
through continuous exploration and optimiza-
tion efforts.

Clinical validation and credibility issues

Implementing machine learning techniques in
TCM massage necessitates clinical validation
to verify the therapeutic efficacy and safety of
the interventions. Clinical validation assesses
the model’s performance in real-world settings,
testing its adaptability and effectiveness across
different scenarios. Additionally, verifying the
model’s credibility is crucial to ensure the ac-
curacy and reliability of the results produced by
the machine learning algorithm. Through rigor-
ous clinical validation and credibility verification
processes, the effectiveness and safety of mas-
sage therapy can be guaranteed, advancing the
sustainable development and application of
machine learning technology within the realm
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of TCM massage.
Innovative solutions
Standardized TCM massage techniques

To create a standardized dataset for TCM mas-
sage, expert knowledge and practitioner experi-
ence have been extensively utilized. Numerous
studies aim to catalog massage actions, detail-
ing techniques, intensity, and targeted areas
[46, 47]. Advanced technologies such as deep
learning and computer vision are employed to
process images and videos of massage move-
ments, extracting key features and annotating
the data accordingly. Additionally, natural lan-
guage processing is applied to analyze TCM
massage-related literature semantically, further
refining and enhancing data annotation [31,
33]. Integrating these technologies facilitates
the systematization and standardization of TCM
massage knowledge, laying a solid foundation
for incorporating machine learning within the
field.

Selection of highly adaptive models

The integration of deep learning has emerged
as a prominent academic solution, enabling the
design of complex neural network structures
and extensive data training to meet diverse
massage needs. Transfer learning techniques
are also employed, allowing knowledge transfer
from one domain to another to enhance model
generalization and adaptability. Furthermore,
reinforcement learning is used to allow the
model to continuously optimize its strategies
through interaction with the environment, thus
adapting to varying massage requirements [24].
By leveraging these advanced methodologies,
a more intelligent and adaptive massage model
can be developed, enhancing the potential for
advancement and application in TCM massage
practices.

Building cooperation mechanisms

A collaborative mechanism is proposed to inte-
grate machine learning technology with clinical
practice, aligning with the health promotion
principles of the Healthy China Policy [48]. This
involves creating evidence-based experimental
protocols and evaluation criteria to validate
the effectiveness and safety of combining TCM
massage with machine learning models [49].
This collaborative approach aims to modern-
ize TCM massage, elevate therapy standards,
and support the overarching goal of promoting
health and well-being.
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Conclusion and outlook

Reflecting on the research findings and cur-
rent literature, integrating TCM massage with
machine learning technology holds significant
potential and promises notable advancements.
Machine learning introduces novel perspec-
tives and methods to TCM massage therapy,
enabling personalized treatment, efficient
diagnosis, and optimization of treatment strat-
egies. This technology facilitates the analysis
and collection of clinical data for practitioners,
identifies individual treatment factors, and
automates the generation of treatment plans.
Personalized treatment, a highlight of machine
learning, involves constructing models that
predict patient conditions and recommend
tailored treatment plans, thereby enhancing
the relevance and effectiveness of therapies.
Additionally, the digitization of traditional med-
icine represents a significant shift for TCM,
where databases created for machine learning
become valuable training and benchmark data,
supporting the inheritance and innovation of
TCM Tuina techniques.

However, the integration of machine learning
with TCM massage is not without risks. One
major concern is the potential for model misdi-
agnosis. Machine learning models, which make
predictions based on training data, may not be
perfectly adapted to every individual, leading
to incorrect diagnostic and treatment decisions
that could impact patient health. Additionally,
TCM practitioners require further training and
technical support to collaborate effectively
with engineers in dataset construction. Social
acceptance is another crucial factor, especially
for new health-related technologies, which of-
ten face public skepticism and distrust initially;
thus, increasing public acceptance of machine
learning technologies is essential.

In conclusion, integrating TCM massage with
machine learning involves various risks and
challenges that necessitate a comprehensive
consideration of technology, law, and ethics. It
requires gradual development and careful ap-
plication to achieve optimal clinical outcomes
while ensuring patient safety and therapeutic
efficacy. Enhanced collaboration between ac-
ademic institutions and healthcare facilities
is vital to advance the application of machine
learning in TCM massage, continuously improv-
ing the quality and efficacy of therapy.

Looking ahead, as machine learning tech-
nology further advances in the medical field,
the integration of TCM massage and machine
learning is expected to deepen and become
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more refined. Through collaborative efforts,
more comprehensive datasets and models can
be developed to better support and guide TCM
massage therapy. This collaborative approach
will also promote in-depth research and preser-
vation of TCM massage techniques, cultivate a
new generation of professionals skilled in both
medical practices and machine learning, and
inject new vitality into the evolution of mas-
sage therapy. Ultimately, this integration aims
to enhance the widespread adoption of TCM
massage in healthcare, offering safer and more
effective treatment options to a broader patient
base and benefiting the community as a whole.

Author Contributions: Yichun Shen and Yuhan
Shen performed the data analyses and wrote
the manuscript; Shuyi Wang and Hua Xing
helped perform the analysis with constructive
discussions.

References

[4] Lawler SP, Cameron LD. A randomized,
controlled trial of massage therapy as a
treatment for migraine. Ann Behav Med
2006;32(1):50-59.

[2] Sagar S, Dryden T, Wong RK. Massage
therapy for cancer patients: a reciprocal
relationship between body and mind. Curr
Oncol 2007;14(2):45-56.

[3] Walach H, Guthlin C, Konig M. Efficacy of
massage therapy in chronic pain: a pragmatic
randomized trial. J Altern Complement Med
2003;9(6):837-846.

[4] Wang GC. Reflections on the standardized
development of traditional Chinese medicine
massage. J Tradit Chin Med Manage
2017;25(15):16-17.

[5] Wang ZG, Fan YC, Liu DL. A brief discussion on
the discipline development of rehabilitation
massage therapy. Chin J Rehabil Theory Pract
2011;17:796-797.

[6] An GH. Reflections on the standardized
development of traditional Chinese medicine
massage. China Association of Traditional
Chinese Medicine Massage Branch.
Proceedings of the 9th annual academic
conference of the China Association of
Traditional Chinese Medicine Massage Branch
and the Zhejiang Province Traditional Chinese
Medicine Massage Branch Continuing
Education Project 2006;2.

[7] Alzubi J, Nayyar A, Kumar A. Machine learning
from theory to algorithms: an overview. J Phys:
Conf Ser 2018;1142:012012.

[8] Liakos KG, Busato P, Moshou D, et al.
Machine learning in agriculture: A review.
Sensors 2018;18(8):2674.

[9] Tarca AL, Carey VJ, Chen XW, et al. Machine

Progress in Medical Devices

(10]

(11]

[12]

(13]

(14]

(15]

[20]

(21]

[22]

learning and its applications to biology. PLoS
Comput Biol 2007;3(6):e116.

Xu YY, Li QY, Yi DH, et al. Dynamic Treatment
Strategy of Chinese Medicine for Metastatic
Colorectal Cancer Based on Machine Learning
Algorithm. Chin J Integr Med. 2024, 1-8.

Chen Z, Zhang D, Liu C, et al. Traditional
Chinese medicine diagnostic prediction
model for holistic syndrome differentiation
based on deep learning. Integr Med Res
2024;13(1):101019.

Yang S, Zhao H, Zhu S, et al. Zhongjing:
Enhancing the Chinese Medical Capabilities
of Large Language Model through Expert
Feedback and Real-world Multi-turn Dialogue.
AAAI Conference on Artificial Intelligence
2023.

Mercati M. The handbook of Chinese
massage: tui na techniques to awaken body
and mind. Vermont (US). Healing Arts Press,
2000.

Wei X, Wang S, Li L, et al. Clinical evidence of
chinese massage therapy (Tui Na) for cervical
radiculopathy: a systematic review and meta-
analysis. Evid Based Complement Alternat
Med 2017;2017:9519285.

Yang X, Zhao H, Wang J. Chinese massage
(Tuina) for the treatment of essential
hypertension: a systematic review and
meta-analysis. Complement Ther Med
2014;22(3):541-548.

Zhang X, Cao D, Yan M, et al. The feasibility
of Chinese massage as an auxiliary way
of replacing or reducing drugs in the
clinical treatment of adult type 2 diabetes:
a systematic review and meta-analysis.
Medicine (Baltimore) 2020;99(34):e21894.

Li F, He T, Xu Q, et al. What is the Acupoint?
A preliminary review of Acupoints. Pain Med
2015;16(10):1905-1915.

Felhendler D, Lisander B. Pressure on
acupoints decreases postoperative pain. The
Clin J Pain 1996;12(4):326-329.

Baumler PI, Simang M, Kramer S, et al.
Acupuncture point localization varies among
acupuncturists. Forsch Komplementmed
2012;19(1):31-37.

Kang Y, Park J, Lee T, et al. Analysis of the
Bone Proportional Method for Determining
Acupoints in the Upper and Lower Abdominal
Region in Males and Females. J Acupunct Res
2019;36(4):264-271.

Regional Office for the Western Pacific. WHO
standard acupuncture point locations in the
Western Pacific Region. Available at: https://
iris.who.int/handle/10665/353407

Hu W, Sheng Q, Sheng X. A novel realtime
vision-based acupoint estimation for TCM
massage robot. 2021 27th International
Conference on Mechatronics and Machine

103



(23]

[24]

[25]

[26]

[27]

(28]

[29]

[30]

(31]

(32]

[33]

[34]

[35]

Progress in Medical Devices 2024; 2 (3): 97-104. PMD24040280

Vision in Practice (M2VIP) 2021;771-776.
Wang CC. Artificial Neural Network Based
Image Detection Applied to Foot Massage
Machines. J Rob, Networking Artif Life
2023;10(1):39-42.

Zhang C, Wu Q, Wang J, et al. Massage
Acupoint Positioning Method of Human Body
Images Based on Transfer Learning. Trait du
Signal 2023;40(6):2761-2768.

Zheng CL, Feng Y. Design and Implementation
of Face Acupoint Recognition System Based
on Augmented Reality Technology. Comput
Knowl Technol 2022;18(17):89-91.

Shu J, Ding R, Jin A, et al. Acupoint Selection
for Autonomous Massage Based on Infrared
Thermography. Trait du Signal 2022;39:355-
362.

Masood D, Qi J. 3D Localization of hand
acupoints using hand geometry and landmark
points based on RGB-D CNN fusion. Ann
Biomed Eng 2022;50(9):1103-1115.

Zhang QY, Yi Y, Li C. Application of Genetic
Algorithm Optimized BP Neural Network in
Traditional Chinese Massage Robot. Appl Sci
Technol 2017;44(2):73-77.

Yang XP, Wu YD. Design of human acupoint
positioning system based on PSO-BP neural
network. Embed Technol 2018;44(09):75-78.
Ramirez-Fernandez C, Hernandez-Capuchin |,
Meza-Sanchez M, et al. RehWave: a real-time
tele-rehabilitation haptic device for massage
therapy. Proceedings of the 7th Mexican
Conference on Human-Computer Interaction
2018;1-4.

Zhu S, Lei J, Chen D. Recognition method
of massage techniques based on attention
mechanism and convolutional long short-
term memory neural network. Sensors (Basel)
2022;22(15):5632.

Liu GT, Yu PS, Tao Y, et al. Hybrid 3D printed
three-axis force sensor aided by machine
learning decoupling. Int J Smart Nano Mater
2024;15(2);261-278.

Jia YK, Ding RT, Ren W, et al. Gesture
Recognition of Somatosensory Interactive
Acupoint Massage Based on Image Feature
Deep Learning Model. Trait du Signal
2021;38(3):565-572.

Li Z, Zeng C, Deng Z, et al. Learning Variable
Impedance Control for Robotic Massage
With Deep Reinforcement Learning: A Novel
Learning Framework. IEEE Systs, Man, Cybern
Mag 2024;10(1):17-27.

Long D, Wang X, Tian M, et al. Estimation of
Fatigue Status by sEMG Signal Using SVM
Algorithm in Massage Assessment. 2019 IEEE
International Conference on Mechatronics
and Automation (ICMA) 2019;1316-1320.

Progress in Medical Devices

(36]

(37]

(38]

(39]

[40]

[41]

[42]

[43]

[44]

[45]

[46]

[47]

(48]

[49]

Zheng XB, Ling BW, Zeng ZT. Evaluation of
effectiveness of eye massage therapy via
classification of periocular images. Multimed
Tools Appl 2022;81(4):5743-5760.

Wang Q. Individualized medicine, health
medicine, and constitutional theory in Chinese
medicine. Front Med 2012;6(1):1-7.

Sun F, Liu Z, Zhang W. Clinical Acupoint
Selection for the Treatment of Functional
Constipation by Massage and Acupuncture
Based on Smart Medical Big Data Analysis. J
Healthc Eng 2023;2023:9798104.

Chae YB. Suggestions for the study of
acupoint indications in the era of artificial
intelligence. J Physiol Pathol Korean Med
2021;35(5):132-138.

Alberts IL, Mercolli L, Pyka T, et al. Large
language models (LLM) and ChatGPT: what
will the impact on nuclear medicine be? Eur
J Nucl Med Mol Imaging 2023;50(6):1549-
1552.

Kim JK, Chua M, Rickard M, et al. ChatGPT
and large language model (LLM) chatbots: The
current state of acceptability and a proposal
for guidelines on utilization in academic
medicine. J Pediatr Urol 2023;19(5):598-604.
Tan Y, Zhang Z, Li M, et al. MedChatZH:
A tuning LLM for traditional Chinese
medicine consultations. Comput Biol Med
2024;172:108290.

Zhang HB, Chen JY, Jiang F, et al. Huatuogpt,
towards taming language model to be a
doctor. (preprint) arXiv:2305.15075 2023.
Zhang H, Wang X, Meng Z, et al. Qibo: A Large
Language Model for Traditional Chinese
Medicine. (preprint) arXiv:2403.16056 2024.
Yang G, Liu X, Shi J, et al. TCM-GPT: Efficient
pre-training of large language models for
domain adaptation in Traditional Chinese
Medicine. Comput Methods Programs Biomed
Update 2024;6:100158.

Ding LJ, Lv J, Liao YH. Research Progress
on the Biomechanics of Traditional Chinese
Medicine Massage Techniques. J Med
Biomech 2023;38:1051-1056.

Song PF, Xing H, Ma BF, et al. Construction of
a Data Collection Platform for “Sitting Knee
Adjustment Method” in the Treatment of Knee
Osteoarthritis and Preliminary Exploration of
Manual Operation Parameters. Beijing J Tradit
Chin Mede 2023;42(4):442-445.

Wang HF. Healthy China: Policy System and
Development Path. People’s Forum 2024; 14-
19.

Dang L, Shi Q. Research on Chinese
traditional medical massage robotic products
usability design process. J Phys: Conf Ser
2020;1650(2):022014.

104



