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Abstract

With a growing desire for holistic and affordable healthcare and treatments, it is possible for
Traditional Chinese Medicine (TCM) to offer new perspectives that can benefit modern
medicine beyond East Asia. In order to make more people aware of the merits of TCM, this
research encourages TCM knowledge and concentrates on branding. The significant focuses of
prospect, prescription, product, patent, price, professionalism, partnership, place, people, and
philosophy (indicated as the 10 Ps) were selected as the structural strategies of the international
branding in TCM to develop the brand equity in the era of digitalization. This study collected
data from fiscal reports, government websites and product advertisements related to around 70
TCM production companies in East Asia mainly from China. Several variables are chosen to
embody different aspects in 10P, and cluster analysis is employed to figure out the branding
strategy pattern among TCM industries under 10P. Because there are both nominal variables
and continuous variables, K-Prototype was applied. It is a clustering method based on
partitioning, which improve the K-Means and K-Mode clustering algorithm to cluster the
mixed data types. New technologies such as virtual reality and novel automotive electronics
will continue to emerge and accelerate cross-integration with artificial intelligence (Al) to
promote intelligent alternation in production and lifestyle. Combining Al techniques with 10P
models, the popularity efficiency of TCM will be improved obviously.

Keywords: Health for One, herbal medicine, international branding, brand equity, machine
learning
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1.  Purpose

Regionally, China's traditional Chinese medicine (TCM) export value from exceeded four
billion U.S. dollars in 2019 including Vietnam, the most potential market registered over 69
percent year-on-year growth, followed by India with 34 percent, Malaysia with 24 percent and
South Korea with almost 11.4 percent year-on-year expansion (Statista, 2020). This is
especially true when constructing solid brands with optimistic equity in an exceedingly
competitive traditional herbal medicine market is critical for an advantage over the competition
(Chen, 2021). Therefore, it was recommended that traditional medicine companies should
develop brand awareness, association, loyalty, and perceived quality to enhance brand equity
to advance competitive uniqueness in the market (Oppong & Phiri, 2018).

Research and development for TCM as well as western medicine is based on completely
different metrics. Choosing a safer and healthier approach to cure would be a reasonable
tendency. TCM focuses not only on a cure but also sustaining a healthy mind (i.e., keeping
mental health when curing) and on seeking harmony between body and mind, human and
society, and human and nature (Lu & Fan, 2011). These play an essential role to accomplish
the aim of “Health for One” proposed by WHO all around the world. In order to make more
people aware of the merits of TCM, this research encourage TCM knowledge and concentrate
on branding. Furthermore, keeping well-informed with breakthrough digitalization, like
machine learning while branding TCM, is also essential to make the branding more effective
and achievable in thorough system and processes of TCM international branding (Cong et
al.,2019).

Technology-upgrading is creating quite a lot of opportunities. For example, the Electronic
Health Records (EHR) market is poised to observe the wildest development in Asia Pacific,
with a predicted multiple annual growth rate of 5.7% until 2023, on the support of encouraging
funds by governments, non-profit institutes and the private segments (Reportbuyer, 2018). As
well, investigational data in China tells us that maintainable smart agriculture based on
blockchain technology - which is encouraged by the governments - creates excessive
opportuneness to farmers' sales, growing by 25% on average compared with traditional
electronic agriculture for dynamic strength to the supportable advance of agricultural products
(Lietal., 2020). As part of agricultural products, such as traditional Chinese herbs, the TCM
industry will get benefits from the blockchain and other technology upgrading such as
biotechnology (Gatlin, 2018).

Companies such as Jilin Aodong Pharmaceutical Group, Beijing Tongrentang, and
Heilongjiangzbd Pharmaceutical have provided advice on branding strategy to help companies
increase their revenues and brand equity in the international branding ecosystem for medical
products in East Asia. In reference to TCM industries in the era of technology upgrading, this
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research explores answers to what might be an effective international branding model for TCM
industries in East Asia and what role does “technology upgrading” play in TCM industries. The
significant focuses of prospect, prescription, product, patent, price, professionalism,
partnership, place, people, and philosophy (indicated as the 10 Ps) were selected as the
structural strategies of the international branding in TCM to develop the brand equity in the era
of digitalization. The TCM companies selected in this research and their brand equities will be
investigated based on the key elements in the following three models.

1.1 Prospect-prescription Model

The main significance of this small model is to argue for the reliability and scientific validity
of TCM and Chinese medicine (Yuan et al., 2016) and single-targeted treatment in Western
medicine (Sams-Dodd, 2005). With the support of big data (Mainenti, 2019) and artificial
intelligence (Alice et al., 2021), the technical content and standardization of Chinese medicine
can be improved, and a global brand can be formed.

1.2 Product — Patent — Price

The system of Product-Patent-Price follow the logic of production and sales. The quality
and trait of product are the most elemental factors in this section of the “10P” of TCM
international branding method (Summers, 2016). After creating a TCM product, the medical
enterprise should search for the access to protect its product as intellect output because
international branding without protection would bring a disaster to a brand or a company, such
as plagiarism and fake (WHO, 2021). The third component, price, would depend on product
and patent, as the quality of the product determines the original value that would be reflected
in price (Mankiw, 2014) and the patent would create additional value to the rudimental product,
both would be revealed in the final pricing (Griliches et al., 1987). The low cost of product
forms the advantage of price competition, and the patent increases the value of a brand or a
company, which eventually impacts the price (Hall et al., 2005).

1.3 Professionalism-Partnership-Place

The model of professionalism-partnership-place highly focuses on branding places, either
cities or countries, as professional TCM areas through building global partnerships and industry
professionalism (Boisen et al., 2018; Roberts & Cayla, 2009). International brand strategy and
brand partnership policy to pursue international marketing in the destinations of TCM in a
digital scenario will also be argued for the expertise of professionalism-partnership-place (Dyer
& Singh, 1998).
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1.4 People — Philosophy

In People-Philosophy of the TCM international branding model, people are the fundamental
factor that should be considered at first as the degree of customer satisfaction is the core of
certain product on sales (Summers, 2016). In the stage of producing, the enterprise demand
professional TCM master. The TCM enterprises are able to brand with the unique philosophy
of TCM according to the rudimental basis of employees as well as consumer. For example, in
Chinese medicine theory, TCM aim at “prevention of disease”, supporting forestalling before
the disease happens and prevention of change after disease to robust people’s self-healing
power and to keep or improve body sustainability (Wang et al., 2020), which conforms with
the people-oriented and people-sustainable ideas. Self-healing power encourages them
remedying by themselves, and advocates that human subjective consciousness conquers their
body’s fitness. However, the impact of cultural diversity apparently acts on international market
that is the huge challenge of TCM international branding. There are plenty of ancient Chinese
base terms in Chinese medicine theory that is difficult to be explicated in modern and objective
scientific language and phenomenon, like yin-yang and the five elements, which are the
fundamental concepts guiding other traditional theories and terms and being recorded in
ancient Chinese medical literatures. Therefore, when branding TCM all over the world, the
philosophy of Chinese medicine theory needs to be popularized to make the notion of people’s
self-healing and sustainable development that would be the TCM branding ecosystem, for
human as well as nature (He, 2019).

2. Methodology

The use of qualitative methods is a well-established approach in the field of combination of
TCM industry and international branding, since they offer an effective way of identifying and
characterizing status quo of TCM industry, features of successful branding models and outlook
of the TCM industry development and popularity. However, in this research, quantitative
method is adopted to acquire further in-depth understanding on the 10P performance among
the listed TCM enterprises in China. However, the quantitative method in this did not analyze
the factors of price, prescription and prospect due to the difficulties of data collection. For
example, it is problematic to collect precise and standard information on as the TCM pricing
in different platforms (eg.Jingdong or Taobao) and channels (physical stores and online stores)
is changeable. In addition, most companies allocate their medicines to proxy stores, proprietary
stores and hospital, it is impossible to grasp patients’ prescription due to privacy issues.

2.1 Data Source

This study obtained data by literature review process and crawler. 72 listed TCM
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corporations are selected as investigation targeted sample for figuring out valuable patterns.
This study collected data including Chinese TCM production companies like Jilin Aodong
Pharmaceutical Group, Beijing Tongrentang, Heilongjiangzbd Pharmaceutical corporation and
other 31 firms’ fiscal reports, government websites and product advertisement in 2020.
Another 38 companies that are developing both Chinese and Western medicines were added at
the second stage for comparation.

2.2 Method

Several variables are chosen to embody different aspects in 10P, and cluster analysis is
employed to figure out the branding strategy pattern among TCM industry under 10P. Because
there are both nominal variables and continuous variables, K-Prototype was applied. It is
a clustering method based on partitioning, which improve the K-Means and K-Mode clustering
algorithm to cluster the mixed data types.

2.3  Measurement and variables

The gathered data serve for Product, Patent, People, Professionalism, Partnership, Place,
and Philosophy in 10P. To be specific, regarding Product, the style of package patterns and logo
and production are used to describe features of product. And the style is divided into traditional
patterns and nontraditional patterns. In terms of Patent, the amount of patent right in intangible
asset is utilized to evaluate the innovation of a TCM company. With regard to People and
professionalism, the sales volume is obtained to estimate the popularity of a company, as well
as the ratio of research and development personnel to employees and ratio of investment to
operating income are grasped to assess what extent a company focuses on product and staff
professionalism. In the case of partnership, as the earnings per share and return on net asstes
are important indexes for investors to judge whether establish cooperative relationship, those
two amounts are used to measure the possibility of being invested. With respect to Place, since
all of these companies have proxy sales channels and academic promotion, the variable called
whether manage self-operated stores is added to indicate the mode of selling. As regards
Philosophy, because cultural consideration has considerable impact on consumer behaviors,
whether a company publicize TCM culture and medicine history become the last two variables.

Firstly, 34 companies dedicated to Chinese medicine have been selected and then added
another 38 companies that are developing both Chinese and Western medicines, and their
results will be analyzed and compared separately.

Moreover, regarding the model of people and philosophy, in the process of TCM
international branding and TCM’s value judging, the relationship between humanity, science,
and nature must be considered. The characteristic of holist, the core value of TCM contributing
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to modern society, emphasizing the harmony and balance between human and nature regulation,
and then reach the final healthy life. The fundamental principle of TCM is quite squared with
the notion of sustainable development in modern society, so the international branding of TCM
is the inevitable trend of social improvement (He, 2019), which will also be an important future
research topic.

3. Results

For companies dedicated to the research and production of Chinese medicines or proprietary
Chinese medicines, as be illustrated from the table 1 above: the final clusters yielded three
groups, and the percentages of these three groups are 50.00%, 38.24% and 11.76% respectively.
On the whole, the distribution of the 3 groups is relatively even and the similarity between
clusters is low, which instructs that this process is meaningful.

Table 1
Summary of Cluster Results
Clusters Frequency Percentage (%)
cluster 1 17 50.00%
cluster_2 13 38.24%
cluster_3 4 11.76%
total 34 100%

Once the clustering categories have been obtained, in order to explore the particular
characteristics of each category, an analysis of variance (ANOVA) is used to investigate the
differences between groups of clusters (for quantitative variables) and these three categories
are named in relation to their characteristics. After using ANOVA to figure out the variation in
the characteristics of each cluster, the table 2 shows that: among sales volume (million boxes),
production (million boxes), patents (million), ratio of R&D personnel to employees, ratio of
R&D investment to operating income, earnings per share (yuan) and return on net assets, there
is only one item named return on assets does not show significance (p=0.265>0.05) in
characteristics across cluster categories and can be removal. From table2, it indicates that low-
production cluster like Xiangxue pharmaceutical corporation, Zhejiang Jolly Pharmaceutical
corporation, Shandong Wohua Pharmaceutical corporation and other fourteen companies owns
low earnings per share, TCM production, sales volume as well as low patent value although
their the ratio of R&D investment to operating income is the highest one among three clusters.
On the contrary, the professionalism of Beijing Tongrentang, ZhangZhou PienTzeHuang
Pharmaceutical limited company, Chongqing Taiji Industry (Group) and other 10 enterprises
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tend to be weaker than other corporations and their amount of patent is slightly higher than the
low-production companies, but the branding strategies of People and Product are mostly better
than the first cluster. Finally, Jilin Aodong, Buchang, Yabao, Lingrui pharmaceutical limited
corporations can be concluded as the high-production enterprises with excellent performance
in People, Product, Patent and Professionalism and they are more likely to receive more
investment than the other two.

Table2
Analysis of variance comparison results for clustered categories (mean + standard deviation) F
cluster_1 low production(n=17) cluster_2 medium production(n=13) cluster_3 high production(n=4) P
sales volume (million boxes) 79.50+158.28 210.58+253.08 1288.32+1272.92 12.365 0.000%*
production (million boxes) 79.49+159.44 188.97:208 43 1121.30+1100.40 12.161 0.000%*
patent (million) 14.50+28.67 1531£26.16 69.31£64.12 4817 0.015*
ratio of i&d personnel to employees 0.13£0.04 0.06:0.04 0.07£0.05 11.576 0.000%*
ratio of r&d investment to operating income 0.03£0.01 0.02£0.01 0.05£0.01 8354 0.001**
eamings per share(yuan) 0.05+0.41 0.82+0.70 0.97£0.73 8518 0.001**
net asset -0.07£0.44 0.11=0.06 0.10£0.05 1.388 0.265
* p<0.05 ** p<0.01

However, according to chi-square analysis, product-package patterns (traditional or not),
product-package logo (traditional or not), self-operated stores, marked as TCM (yes or no),
culture description (yes or no), medicine history description (yes or no) do not show
significance (p>0.05), implying that after cluster analysis, these six items do not show
significant differences in the clustering categories.

Table 3

chi-square analysis
Cluster_Kprototype 715714
cluster | cluster 2 cluster 3
0 10(58.82) 8(61.54) 1(25.00) 19(55.88)
I T(41.18) 5(38.46) 3(75.00) 15(44.12) 1.776 0.412
total 17 13 4 34
0 12(70.39) 10(76.92) 4(100.00) 26(76.47)
1 5(29.41) 3(23.08) 0(0.00) 8(23.53) 1.359 0.459
total 17 13 4 34
0 10(58.82) 7(53.85) 2(50.00) 19(55.88)
1 T(41.18) 6(46.15) 2(50.00) 15(44.12) 0.138 0.933
total 17 13 4 34
0 3(17.65) 2(15.38) 0(0.00) 5(14.71)
1 14(82.35) 11(84.62) 4(100.00) 29(85.29) 0.812 0.666
total 17 13 4 34
0 16(94.12) 10(76.92) 4(100.00) 30(88.24)
1 1(5.88) 3(23.08) 0(0.00) 4(11.76) 2.703 0.259
total 17 13 4 34
0 10(58.82) 10(76.92) 4(100.00) 24(70.59)
1 T(41.18) 3(23.08) 0(0.00) 10(29.41) 3.051 0.217
total 17 13 4 34
* p<0.05 ** p<0.01

total © p

roduct-package patterns( Traditional or not
sroduct-package logo ( traditional or not)
self-operated stores
marked as TCM (ves or no)
culture description(yes ot ho)

medicine history description{yes or no)

For companies that produce both Chinese and Western medicines, the final clustering
produced three groups, the percentages of these three groups were 86.11%, 12.5% and 1.39%
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respectively. As a whole, the distribution of these three groups was not as homogeneous as the
one focusing only on Chinese medicine, with a larger number of parts having the same
characteristics, and the classification was not as good as the previous one.

Table4
Summary of Cluster Results
Clusters Frequency Percentage (%)
cluster_1 9 12.50%
cluster 2 62 86.11%
cluster 3 1 1.39%
total 72 100%

Table 5 shows that among sales volume (million boxes), production volume (million boxes),
patents (million), R&D staff to employee ratio, R&D investment to operating income ratio,
earnings per share(yuan) and return on net assets, sales volume (million boxes), production
volume (million boxes), patents (million), and R&D investment to operating income ratio show
significance (p<0.05). The other variables did not differ much under different groups. As can
be seen from Table 5, nine high production enterprises, such as Yabao Pharmaceutical Group
Co Ltd, Henan Lingrui Pharmaceutical Co Ltd and Yunnan Baiyao Group Co Ltd, have higher
production, sales and R&D investment in Chinese medicine as a proportion of operating
income than the other two groups, but have low patent values. On the contrary, 62 enterprises
such as Neptunus Bioengineering Co Ltd , Hansen Pharmaceutical Co., Ltd and Wanbangde
pharmaceutical Holding Group Co.,Ltd were weaker in professionalism than the first cluster
and had much lower production and sales volume than the first cluster, but their patent volume
was slightly higher than that of the high production enterprises. Finally, Kangchen
Pharmaceuticals has the highest patent value of all companies and the largest share of research
and development, but the sales and production volumes are not as high.

Table 5
Analysis of variance comparison results for clustered categories (mean=standard deviation) F
cluster_1(n=9) cluster_2(n=62) cluster_3(n=1) P
sales volume (million boxes ) 2.49+0.68 -0.35+0.24 -0.52+null 306.666 0.000**
production (million boxes ) 2.49+0.67 -0.35+0.24 -0.52+null 310750 0.000%*
patent {million -0.21+0.13 -0.10+0.33 7.96=null 334123 0.000%*
ratio of r&d personnel to employees 0.13£1.04 -0.05+0.97 2.09=null 2441 0.095
ratio of r&d investment to operating income 0.22+0.92 -0.08+0,95 2. 87=null 5017 0.000%*
earnings per share(yuan) 0.46+1.19 -0.08+0.97 0.53=null 1.269 0.288
net asset 0.29+0.25 -0.04x1.07 0.10xnull 0433 0.65

# p<0.05 ** p<0.01

Similarly, according to chi-square analysis, product-package patterns (traditional or not),
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product-package logo (traditional or not), self-operated stores, marked as TCM (yes or no),
culture description (yes or no), medicine history description (yes or no) do not show
significance (p>0.05), implying that after cluster analysis, these six items do not show
significant differences in the clustering categories.

Table 6

chi-square analysis
Cluster Kprototype

a2
type cluster 1 cluster 2 cluster 3 total x p
i 3(33.33)  34(54.84) 1(100.00) 38(52.78)
- . ) 3(33 y
product-package patterns( Traditional or not | 6(66.67) 28(45.16)  0(0.00)  34(47.22) 5366 0306
total 9 62 1 72
] . 6(66.67)  46(74.19) 1(100.00) 53(73.61)
product-package logo ¢ traditional or not ) 3(3333)  16(25.81)  00.00)  19(26.39) 0593 0744
total 9 62 1 72
0 3(33.33)  44(70.97) 1(100.00) 48(66.67)
self-operated stores 1 6(66.67) 18(29.03) 0(0.00) 24(33.33) 5516 0.063
total 9 62 1 72
0 0(0.00)  12(19.35)  0(0.00)  12(16.67)
! TCM ¥ :
marked as TCM (yes or no) 1 9(100.00) 50(80.65) 1(100.00) 60(83.33)  2.323 0.313
total 9 62 1 72
- 0 7(77.78)  54(87.10) 1(100.00) 62(86.11)
1
culture description(yes or no) 1 2(2222)  8(12.90)  0(0.00)  10(13.89)  0.734 0.693
total 9 02 1 72
L . 0 7(77.78)  44(70.97)  0(0.00) | 51(70.83)
medicine history description(yes or no) | 2(2222)  18(29.03) 1(100.00) 21(29.17) 2639 0267
total 9 62 1 72

* p<0.05 ** p<0.01

The diversity of the products produced by the companies, the inconsistencies and missing
information in the financial statements, and the small size of the data set are all factors that
contribute to the inaccuracy of the results, so further data collection is needed to find ways to
better complement the missing values in order to accurately show the propensity of the brand
strategy. And it would be desirable to collect uniform prices, real reviews from consumers and
users, and places related to tourism development to enrich the study.

4, Discussion

It is expected that new technologies such as virtual reality and novel automotive electronics
will continue to emerge and accelerate cross-integration with artificial intelligence (Al) to
promote intelligent alternation in production and lifestyle. Simultaneously, Al and big data, 5G,
internet of things, cloud computing, quantum computing, blockchain, mixed reality (MR) and
Edge computing and other new generation information technologies are mutually supportive
and dependent (CCID Intelligence Inc., 2021). With the industrialization of smart technologies
and the intellectualization of TCM industries, Al will provide the underlying and powerful
support for the development of the smart economy and the digital transformation of TCM
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industry, such as the establishment of Intelligent Decoction System, Intelligent Factory for
Chinese Medicine Production and Chinese Medicine Assisted Treatment System, which can
promote this industry becoming more standardized, precise and efficient and improve the
worldwide acceptance of TCM to some extent (Zhang et al., 2021).

Gathering patients’ information as well as syndrome differentiation are two essential steps
in TCM clinical diagnosis (Arji, 2019). There are four common diagnostic methods used by
TCM specialists to figure out the specific location, nature, and pathogenesis of disease,
including palpation, inspection, auscultation, and interrogation (Jiang et al., 2012). After that,
detailed treatment schemes are designed based on syndrome differentiation, a classifier of
patients, which distinguishes a class from other classes by analyzing their symptoms (Zhang et
al., 2008). However, due to lack of experience and knowledge of patients and other external
factors that cannot be ignored, it is difficult for TCM doctors to identify accurate syndrome
which specifically refers to the dynamic, impermanent, and spatial morbid condition of patients
(Feng et al., 2006).

To be specific, the pulse diagnosis usually depends on the experience and intuition of TCM
physicians so that the descriptions of pulse are mostly obscure and imprecise (Wang et al.,
2021). With the combination of detector and transducer techniques, the ambiguous descriptions
can be taken place by digital palpation data (Luo et al., 2019). Various traditional machine-
learning methods are applied to identify the five pulse patterns (moderate, smooth, unsmooth,
taut, and hollow) and to improve the accuracy of pulse diagnosis, such as Random Forest (RF),
k-nearest neighbor (KNN), decision tree (DT), principal component analysis (PCA), Logistic
regression (LR) and a naive Bayes algorithm(NB) (Lee et al., 2015), and support vector
machine (SVM) usually outperforms the other algorithms in precision (Zhao et al., 2015).

Furthermore, employing deep learning networks can automatically detect furtive and helpful
features. For example, 12 types of human pulse signals, including short pulse, feeble pulse,
stringy pulse and so on can all be recognized by convolutional neutral network (CNN) which
achieved an accuracy of 93.49% (Zhang & Sun, 2016). In addition, a large amount of machine
learning algorithms is used to displace visual inspection by TCM physicians in tongue
diagnosis and this integration of Al-assisted techniques and tongue diagnosis can distinguish
gastritis, bronchitis, appendicitis, pulmonary heart disease patients from healthy people
productively (Zhang et al., 2005).

Moreover, auscultation, classical machine-learning methods like KNN, SVM, Neural
network and so on are utilized in auscultation gradually to extract features from speech samples
and judge the functions of internal organs and the deficiency or sufficiency of the qi, blood,
and body fluids (Yan, 2011). However, Al-assisted interrogation still concentrates on the
connection between symptoms and syndromes, which is in the initial stage and more
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exploration in needed in the future (Wang et al., 2021).

In terms of TCM treatment strategies, Al can not only help TCM physicians design the
combination of herbal medicine, but also provide aid in applications of acupuncture, Tui Na
and Qigong of TCM. Al can imitate the dialectical thinking processes of human and collect
data from previous diagnosis and experience while considering detailed information like
geographical location and ethnicity to figure out abundant and functional solutions (Feng et al.,
2021). The knowledge mapping technology plays a pivotal role in this process as it is the
essential condition of establishing a clinical diagnosis database and is conducive to visualizing
and analyzing the treatment effects before adopting treatment strategy in order to offer better
potential schemes for TCM specialists (Feng et al., 2021). With respect to acupuncture, to reach
the international standardization and reduce the contradiction about security of acupuncture,
the robot-controlled acupuncture (RCA) has been developed and tested effects from three
aspects: the precision of points’ localization, whether activate robot’s arm to stimulate points
and investigate the simulation efficacy automatically (Lan & Litscher, 2019).

Most people have realized the importance of preventive treatment which require three steps
in preventative treatment: first, gathering macro-, meso- and micro health data; next, employing
Al techniques like Ada Boost and fuzzy mathematics to establish the state identification model;
third, intervene, estimate, and conclude model to optimize intervention (Feng et al., 2021).
Additionally, blending Tui Na with Al, anthropomorphic robots’ arm with complete elastic
joints programmed (Huang et al., 2015) and portable back massage robot (Wang et al., 2018)
are developed to expand the coverage of the massage area and maximize effect. In the treatment
of Qigong that requires patients to coordinate their breathing, gestures, motion and
consciousness, Al can supervise patients by monitoring daily vitality scores and summarizing
the specific breathing features (Liu et al., 2020).

5. Conclusion

The absence of scientific development processes and controlled clinical trials has held back
the integration of TCM for centuries. Combining Al techniques with 10P models, the popularity
efficiency of TCM will be improved obviously. In regard to product, the smart technologies are
helpful in solving the difficulty of quality tracing which consists of TCM internal detection and
identification by employing schematic of spectral imaging and machine learning respectively
(Tao et al., 2020), as well as nonstandard manufacturing to realize the self-perception, self-
learning, self-decision-making, self-execution, and self-adaptive production methods (Feng et
al., 2018). As mentioned above, professionalism can be promoted by machine learning
algorithms and deep learning in clinical diagnosis and treatment. For instance, CNN models,
ordered to perform a particular task and extract features automatically (Wang et al., 2020), can
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be applied in tongue diagnosis including observing tongues’ color, shape, humidity and so on
to indicate whether the mental and physical conditions of patients are healthy (Fu et al., 2017).
For prescription, it is imperative for TCM doctors to prescribe treatments with productive and
novel effects by comprehending the combination rules of TCM formulae (Liu et al., 2012).
This can be achieved by a strategy called Al-powered knowledge discovery which requires
constructing text documents and relational database by storing knowledge of TCM ancient
literature and books allowing us to discover more valuable and potential formulas by coalescing
data mining methods (Feng et al., 2008). Big data techniques enable analysts in the TCM
industry to generate predictive, descriptive, and prescriptive data, gain deep insights into
consumers’ behavior and thinking, establish personalized strategy and determine demanding
price (Sheehy, 2020), making the considerable contribution to people, philosophy and prospect,
place, and partnership, as well as price.
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