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Muc tiéu: Tong hop va danh gia xu hudng img dung tri tué nhan tao (AI) trong khach quan
héa chan doan Y hoc c6 truyén (YHCT) giai doan 2015-2025.

Phwrong phap: Nghién ciru tong quan pham vi dugc thyc hién trén cac co sé dit liéu PubMed
va CNKI. Céc nghién ctru thuc chimg sir dung mo hinh Al trong chan doan YHCT duoc lya
chon theo tiéu chuan xac dinh trudc va phan tich dinh tinh két hop dinh lwong mo ta.

Két qua: Tong cong 25 nghién ciru duoc phén tich. Al chii yéu tng dung trong céc linh vuc
don phuong dién, noi bat 1a thiét chan (16%). Hoc sau, dac biet CNN va RNN, la phuong phap
chu dao; trong khi m6 hinh da phuong thuc (4%), Al giai thich dugc (12%) va mo hinh ngdn
ngit 16n (8%) con & giai doan sém. Tich hop dit liéu Pong — Tay y chiém 20%, cho thay tiém
nang lién két chi sb sinh hoc véi hoi chung YHCT.

Két ludn: AI c6 tiém ning hd tro dinh lwong héa va chuan hoa chan doan YHCT. Tuy nhién,
bang chimg con han ché do c& mau nho, dir liéu chua chuan héa va thiéu kiém chirng 14m sang.
Can nghién ctru da phuong thirc quy mo 16n dé ting kha ning Gmg dung thyc tién.

Tir khéa: Tri tué nhan tao; Y hoc c6 truyén; Khach quan hoa chan doan; Bién ching luan tri;
Hoc sau; M6 hinh ngdn ngir 16n.

INTELLIGENT DIAGNOSTIC METHOD SYSTEM
IN TRADITIONAL MEDICINE: A SCOPING REVIEW

ABSTRACT

Objective: To synthesize and evaluate trends in the application of artificial intelligence (AI) for
the objectification of Traditional Medicine diagnosis during the period 2015-2025.

Methods: A scoping review was conducted using the PubMed and CNKI databases. Empirical
studies applying Al models in Traditional Medicine diagnosis were selected according to predefined
criteria and analyzed using qualitative synthesis combined with descriptive quantitative analysis.

Results: A total of 25 studies were included in the analysis. Al was mainly applied to single-
modality diagnostic domains, with tongue diagnosis being the most prominent application (16%).
Deep learning, particularly convolutional neural networks (CNNs) and recurrent neural networks
(RNNSs), was the predominant approach, whereas multimodal models (4%), explainable Al (12%),
and large language models (8%) remained at an early stage of development. The integration of
Eastern and Western medical data accounted for 20%, indicating the potential to link biological
indicators with Traditional Medicine syndromes.
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Conclusion: Al shows potential in supporting
the quantification and standardization of
Traditional Medicine diagnosis. However,
current evidence remains limited due to small
sample sizes, insufficient data standardization,
and a lack of clinical validation. Large-scale
multimodal studies are needed to enhance
practical applicability.

Keywords: Artificial intelligence; Traditional
Medicine; Diagnostic objectification; Syndrome
differentiation and treatment; Deep learning;
Large language models.

I. DAT VAN DE

Y hoc ¢b truyén (YHCT) van hanh dua
trén nguyén ly “bién chung luén tri”, trong do
qua trinh thu thap dir li€u lam sang thdng qua
TG chan (vong, van, van, thiét) déng vai tro
quyét dinh. Tuy nhién, phuong thirc chan doan
truyén théng nay bdc 16 han ché 16n vé tinh
chu quan, phu thudc chét ché vao kinh nghiém
c4 nhan va thiéu cac tiéu chuin dinh luong
théng nhat [1]. Su thiéu hut cac chi sd khach
quan khong chi gay kho khan trong viéc chuan
héa két qua diéu tri ma con la rao can chinh
trong no luc hoi nhap cua YHCT vao hé théng
y hoc hién dai dua trén bang ching.

Trong thép ky qua (2015-2025), su phat
trién ctia Tri tué nhan tao (Al) d@ morahudng di
mai trong viéc khach quan hoa dit liéu YHCT.
Céac m6 hinh Hoc mdy (Machine Learning)
va Hoc sdu (Deep Learning) nhy Mang than
kinh tich chap (CNN), Mang than kinh tai phat
(RNN) va D6 thi tri thitc (Knowledge Graph)
da duoc Ung dung rong rai dé phan tich hinh
anh ludi, sic mit, tin hiéu mach tuong va mo
phong tu duy bién chirng. Pac biét, su ra doi
ctia cac M6 hinh ngon ngit 16n (LLM) gan day
da nang cao kha nang xu ly ngon ngir tu nhién
va suy ludn lam sang phirc tap [2][3].

Mic du dat dwoc nhitng budc tién dang
ké, viéc iing dung Al trong chan doan YHCT
van ton tai nhiéu thach thic ky thuat. Do do,
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nghién ctru tong quan pham vi nay dugc thuc
hién nham hé thong hoa cac rng dung cua cac
mo hinh Al tién tién trong khach quan hoa
chan doan YHCT giai doan 2015-2025, tir d6
tao nén tang dinh hudéng cho viéc phat trién
cac cong cu hd trg chan doan chinh xac va
khéch quan hon trong twrong lai.

II. DOI TUQNG VA PHUONG PHAP
NGHIEN CcUU

2.1. DPéi twong va thoi gian nghién ciru

Tiéu chudn lwa chon:

Céc bai bao c6 ndi dung tri tqé nhan tao
ung dung trong chan doan y hoc c6 truyén.

Bai bao toan van, viét bang tiéng Anh hosc
tieng Trung, cong bo trén co s& dir liéu hoc
thuat nhu PubMed, CNKI phu hop v6i muc
tiéu tong quan pham vi (scoping review). Cac
bai bao duoc xuat ban trong thoi gian tir thang
01/2015 den thang 12/2025.

Tiéu chudn logi triv:

Cac bai bao trung lap; cac bai bao khong
lién quan truc tiép ing dung cua tri tué nhan
tao trong chan doan y hoc co truyen khong
toan vin, khong du thong tin trich dan.

Cac bai bao su dung thuat toan khai pha
dit lieu (Data Mining) nhu luat ket hop
(Association Rules), thuat toan Apriori, hoac
phéan cum (Cluster Analysis)

2.2. Phwong phap va chién lwge tim kiém

Nghién ciu duoc thuc hién theo phuong
phap nghién ctru tong quan pham vi, tuan thu
hudng dan PRISMA-ScR. Viéc tim kiém tai
liéu dugc tién hanh vao thang 4/2026 trén cac
co s¢ dit liéu bao gom PubMed, CNKIL

, Doi voi PubMed, cac t6 hop tir khoa bang

tieng Anh gom: "Artificial Intelligence" AND
"TCM” AND “diagnosis”

Péi voi CNKI cac to hop tir khoa bang tiéng
Trung gom: “ (N THfFE + AT + Hlas¥2]
IR 2 (PEEZED 7



~Cac tir khoa duoc tim kiém trong trudng tiéu dé va tom tat, gidi han ngdn ngir tiéng Anh va
tieng Trung.

Cac tai liéu thu thap duoc nhap vao phan mém quan ly Zotero dé loai bo trung lap trudce khi
tién hanh sang loc. Cac nghién ciru vién doc 1ap sang loc theo tiéu dé, tom tat va toan van theo
tiéu chuan lya chon va loai trir. Truong hop co6 su mau ‘Ehuan glua ca,c nghién ctru vién trong
nhém nghién ctru, cd nhdm sé& cung nhau thao luan va thong nhat quyét dinh lya chon.

2.4. Trich xuét dir liéu

Dit liéu duoc trich xuat theo mau thong nhat bao gdm

- Théng tin bai bao: tén bai bao, tic gia, nim cong bd, dia diém nghién ciru, tap chi

- Thong tin nghién ctru: d6i twong nghién ctru, thiét ké nghién ciru, phuong phap nghién ciru,
két qua nghién ctru.
ITI. KET QUA VA BAN LUAN

1. Két qua nghién ciru

Trong tong s 250 tiéu dé va tom tat bai bao duoc tim thy trén hé thong Pubmed va CNKI,
chung t61 loc ra dugc 32 tiéu dé va tom tat phu hop dé dugl vao doc toan van. Sau khi doc toan
van, 25 bai bao dap tng tiéu chuan lua chon va ti€u chuan loai trir dugc dua vao nghién ciru
(sodo 1).

So d6 1. So do6 tuyén chon bai bio vao nghién ciru

S6 bai bao xac dinh thong qua hé
théng tim kiém (n=261)
CNKI= 111 bai bao
Pubmed=150 bai bao

Loai bo do trung lap, khong lién quan
dén YHCT, khong lién quan dén AT

Ly vy . \ . . .
S0 bai bao duge gitr lai sau khi doc (n=101)
tiéu dé ' _
(n=160) Loai bo do thiéu thong tin, bai tong

quan, chi sir dung thuat toan khai pha,
"| khong phai la chan doan YHCT (n=128)

v
So bai bao duogc gitr lai sau khi doc

tom tat
(n=32) = = = ,
Loai bo vi la bai ly thuyeét, phwong phap
luan, khong co6 mo hinh Al, khong lién
quan trre tiép dén chan doan YHCT
S6 bai bao duoc giir lai sau khi doc (n=7)
toan van
(n=25)
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Bang 3.1. Tém tit két qua nghién ciru theo nim

STT T s Niam Bt tm;ntg AEiten Th.l.et k? th?:g pl,]ap Két qua chinh
tic gia curu nghién cuu nghién ciru
|| XiaojieJin | ) Eﬁ‘l ftht‘r‘“f Iff:“n; Phat trién, xac| GBM, LightGBM, (?gggt_o; f’hah‘i;ﬁU,C
ctal. S TONE VIEM | hanmb hinh|  RE, LR, SVM e R
phoi virus 0,8000
, |HulinLong| , . | Biénchimgdot Dinhgiddinh ~LLM: GPT-o, L;‘Sf;g‘{?hg‘;l‘ 6";“-"
etal. quy theo YHCT | luong DeepSeek-R1 - ; g
thudong
Hionghui Ganohicmmb o op dinh| CRAOPTA0, | (o GIMA +KB cb
Y | Wengerar | F27 | DO | i oy | DALMY y 1¢ déng thuan cao
getal. hoa 8141t Knowledge Base | ¢ 40n8 fue
4 Gu:;:m 2005 Phan loai sic mat | Phat trién, toi Meta-learning két | Pat do chinh xac cao
o g trong vong chan | uu thuét toan hop CNN trén tap dir liéu nho
Chea , Thiét k&, émg | Al xt Iy hinh anh va X4y dung hé théng nhi
5 | Lingxuan | 2025 Nhi chan %k . ~ AP
ctal dung hé thong ngon ngir chan thong minh
6 Jiang Qiyu 2005 6 hoi chimg bénh | Phat trién mé | BERT két hop thudt | Do chinh xéc trung
et al. huyén vung hinh suy ludn toan suy luan binh 0,990
Zhang Phat trién o 880 & sl Deé xuat khung tich
7 | Pengfeiet | 2025 | Tt chin hop tham| khung tich | thﬁcp € |hop dit liéu da phuong
al. hop thirc
o |ZimingYin| | Bién chimg 5 loai | Phat trién, xéc| Db thitri thirc + Bt;-’n"hll(';}f e 0’92?;
etal. U tai nhin m hinh k-NN e
9 Wang Fei 2004 Nl‘zz_m dl‘E_:I'l batm Thiét k'e thuat YOLOV10 céi tién Ppat hlE:I‘I ur'dorig_
ctal. thuong vung ludi todn vung bénh ly lui
. Pam r trong két | Phat trién mé | Mang than kinh hoc | Hiéu suat du doén t6t,
| Jtmetal || 20 ¢ 16i loan m& mau | hinh dv doan sau AUC cao
Li Renliang Hoi chimg xuong | M6 hinh héa Mang BP dat d6 chinh
! ctal. 2023 khdp / Ty chimg | chan doan CART, mang BP xac >83%
5 Fan[;‘;hen Y3 | 28 hdi chimg tang S‘;isg‘r‘:lt‘l;f;a‘ ML-KNN, FCN, | FCN dat d chinh xdc
phu o CNN 1D 84,48%
et al. toan
= A P - e
3 Yu Xiaohan 2023 Hoi chimg Phan tich dac | U-Net cai tién + cy ]-i?]g: Chf:: ﬁgg‘ol
ctal. NAFLD trung hinh anh quyct dinh g qu', ¢ y
Zonghai e ld AoEwd
Hoi chimg dau | Phat trién, xac Do chinh xac va F1-
4 H“z‘l‘g Al L R e S score dat 0,9621
Yue Zhao, e Phét trién i 1n -
15 | Yuandi | 2022 Ta\fatl‘l“h m‘f‘:‘:h thudttodn | ART két hop CNN Tyle “{’;“(‘]g;“g tang
Huang gma dinh luvong s
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= R
16 Minghuan 2022 Bién chimg qua 11?h]at t;';e:;6 M3 hinh bién chimg | S6 cau hoi trung binh
Lietal van chan hiih thong minh 4,6-6.4 cau
Heng Weng Chdndoinds. | Phireidn | OB |0 e 50,882 e
17 2022 x _y CoKE, BiLSTM- 2
et al. bénh/hdi chimg | framework KGE the
Meng-Yi Li 0 Phattrien | U-Netcaitién+ | Phan doan, nhan dién
% etal. 20 LA thuat toan | Global Convolution vét nit hiéu qua
lo | Hong || 187bénhva 466 ng rl‘.}éa"hgf“ RNN, CNN, hoc tich| Top-1: 80,5%; Top-3:
Zhang et al. hoi chimg YHCT | @ ¢Y hop 91,6%; Top-5: 94,2%
20 Ziqing Liu 2020 Héi chﬁng ung thu| Phat trién, xac| BERT, Text-CNN/ |AUC 0,9618; F1-score
et al. phoi ] nhan m{J hinh RNN/HAN 0,8884
71 Shujie Xia 2020 Hoi ching chuyén | Phat trién m6 | ML-KNN +chiso | D9 chinh xéc trung
etal. hoa hinh hoa ly binh 0,714
” Xu Wang 2020 Ludi c6 dau rang /|  Phdt tricn Deep CNN — Phan loai ludi ¢6 dau
ctal Ty hu thuat toan ResNet34 rang hi¢u qua
. ~. . | Ungdung Nhan dién t6n thuong
23 | Domg | ogyq | DACmglubio |y aoin lam| CNN—ResNetS0 |véi dé chinh xdc, AUC
Jingfang bénh nhan ung thu .
. ang cao
. o . e R Xir ly quan hé mot-
34 |08 Weatdo | oy A0 chanp Bat |- Phat Sien Sy g, ben BRI (nhily nitka trign chig
et al. cuong thuat toan S
va hoi chimg.
Wang 5 loai mach tuong Thmt. E{C’ ﬂiu Mang than kinh BP |Nhan dién mach turong
25 |xr 2015 A nghi¢m hé . 0
Yiqun ct al. 1am sang théng 4 1op dat >90%

2. Ban luan

Su phat trién cua tri tué nhan tao (Al) trong chan doan YHCT giai doan 2015-2025 cho th{iy
mot chuyén dich dang chiy vé mit cong nghé. Trong giai doan dau, cac nghién ciru chi yeu
ing dung hoc may truyén thong nham giai quyét cac bai toan phan loai hoi chirg don lé. Chang
han, Du Fangzhen (2023) da st dung thuat toan phan loai da nhan dé chan doan hoi chimg [4].
Sau d0, cac nghién ciru nhanh chéng chuyén sang hoc sau (Deep Learning) nham tr dong héa
qua trinh trich xuat dic trung tir dir liéu hinh anh va van ban. Pang chi y, giai doan 2022-2025
ghi nhan sy xuat hién ctia cac phuong phap nhu D6 thi tri thirc (Knowledge Graphs) va M6 hinh
ngdn ngit 16n (LLMs), mic du hién mdi chi chiém ty 1& han ché 8%. Cac phwong phéap nay budc
dau cho théy kha nang tiém can viéc mo phong mét sd khia canh cua qua trinh bién chung luan
tri, dac biét trong xir Iy suy luan da chiéu.

Song song vdi su tién hoa clia thuat toan, pham vi ting dung chan doén ciing mo rong tr don
phuong dién sang da phuong thirc. Phan tich di li€u cho thay cac nghién ciru hién van chi yéu tap
trung vao viéc s6 hoa cac khia canh riéng 1é ctia T chan, trong d6 thiét chan chiém ty trong cao nhat
v6i 16%. Cac nghién ctru tiéu biéu nhu Wang Fei (2024) v6i mé hinh YOLOv10 cai tién [5] hay Li
MY (2021) v6i U-Net tich hop Global Convolution cho thay hiéu qué trong viéc phan doan va nhan
dién dac trung hinh anh ludi [6]. Cac phuong dién khac nhu sdc mét xuat hién véi tan sut thap hon,
mic dii mot s6 phuong phap nhur meta-learning (Luo Guancong, 2025 [7]) d4 dugc dé xuat nhim
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khéc phuc han ché vé dix liéu. Su wu thé cia thiét
chan co thé duoc ly giai boi tinh tryc quan va
kha ning chuan héa cao ciia dir liéu hinh anh,
tao diéu kién thuan loi cho cac mo hinh hoc sau.
Nguoc lai, cac dir liéu nhu mach tirong hoac van
chan ¢ do bién thién 16n va kho chuan hda hon.

Qua trinh s6 hoéa nay khong chi hd trg thu
thap dit liéu ma con gop phan thiic day chuyén
dich tu tiép can dinh tinh sang dinh luong
trong chan doan YHCT. Tuy nhién, mdt trong
nhitng rao can chinh cua cac mo hinh hoc
sau 14 tinh “hop den”, han ché kha ning giai
thich. Trong bdi canh d6, cac phuwong phap Al
c6 kha nang giai thich (XAI) dang dugc quan
tam hon, du hién chi chiém 3/25 nghién ctru.
Mot s6 nghién ciru nhu Jiang Qiyu (2025) hay
Yin Z (2024) cho thay viéc két hop mo hinh
hoc sau véi cac co ché suy luan c6 thé tao ra
céc biéu dién c6 kha ning dién gii, gép phan
nang cao tinh minh bach.

Bén canh do, xu hudng tich hop gitta YHCT
va y hoc hién dai ciing ngay cang r6 nét. Cac
nghién ctru theo hudng nay chiém khoang 20%
va st dung cac dir liéu can lam sang nhu xét
nghiém sinh héa hogc hinh anh y khoa dé hd
tro phén loai hoi chimg. Nhu Xia S (2020) [8]
da két hop thuat toan ML-kNN véi cac chi s6
hoa ly dé phan tich hoi chimg chuyén hoa, trong
khi Jin X (2025) [9] sit dung m6 hinh Gradient
Boosting Machine dé phan biét hoi chimg Han
— Nhiét trong viém phéi do virus. Cach tiép can
nay budc dau cung cap bang chimg dinh luong
hd tro viéc lién két giira cac chi s6 sinh hoc va
hoi chimg YHCT, g6p phan thu hep khoang cach
gifta hai hé théng y hoc. Tuy nhién, phan 16n cac
nghién ctru van mang tinh hoi ctru va chua di co
so dé khang dinh kha nang ing dung rong rai.
IV. KET LUAN

Al ngay cang duoc ung dung trong chan
doan YHCT, v6i xu hudng chuyén tir hoc may
truyén thong sang hoc sdu va mé hinh tich hop,
g6p phan dinh Iuong hoéa chan doan, dic biét
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trong thiét chan. Tuy nhién, bfmg chung hién
con han ché do da s6 nghién ciru c6 quy mod
nho, dit liéu chua chuan héa, tinh giai thich va
kha niang khai quat hoa chua cao. Do d6, can
phat trién di liéu chuan héa quy mo 1dn va
ting cuong kiém chimg 1am sang dé nang cao
kha nang trng dung Al trong thuc hanh YHCT.
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INTELLIGENT DIAGNOSTIC METHOD SYSTEM
IN TRADITIONAL MEDICINE: A SCOPING REVIEW
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ABSTRACT

Objective: To synthesize and evaluate trends in the application of artificial intelligence (AI)
for the objectification of Traditional Medicine diagnosis during the period 2015-2025.

Methods: A scoping review was conducted using the PubMed and CNKI databases.
Empirical studies applying Al models in Traditional Medicine diagnosis were selected according
to predefined criteria and analyzed using qualitative synthesis combined with descriptive
quantitative analysis.

Results: A total of 25 studies were included in the analysis. Al was mainly applied to single-
modality diagnostic domains, with tongue diagnosis being the most prominent application
(16%). Deep learning, particularly convolutional neural networks (CNNs) and recurrent neural
networks (RNNs), was the predominant approach, whereas multimodal models (4%), explainable
Al (12%), and large language models (8%) remained at an early stage of development. The
integration of Eastern and Western medical data accounted for 20%, indicating the potential to
link biological indicators with Traditional Medicine syndromes.

Conclusion: Al shows potential in supporting the quantification and standardization of
Traditional Medicine diagnosis. However, current evidence remains limited due to small sample
sizes, insufficient data standardization, and a lack of clinical validation. Large-scale multimodal
studies are needed to enhance practical applicability.

Keywords: Artificial intelligence; Traditional Medicine; Diagnostic objectification;
Syndrome differentiation and treatment; Deep learning; Large language models.

I. INTRODUCTION

Traditional Chinese Medicine (TCM) operates on the principle of “pattern differentiation
and treatment,” in which the process of collecting clinical data through the Four Examinations
- inspection, listening and smelling, inquiry, and palpation - plays a decisive role. However, this
traditional diagnostic approach has major limitations in terms of subjectivity, strong dependence
on individual clinical experience, and the lack of unified quantitative standards [1]. The absence
of objective indicators not only creates difficulties in standardizing treatment outcomes but also
represents a major barrier to the integration of TCM into the modern evidence-based medical system.

Over the past decade (2015-2025), the development of Artificial Intelligence (AI) has
opened up new directions for objectifying diagnostic data in TCM. Machine Learning and Deep
Learning models, such as Convolutional Neural Networks (CNNs), Recurrent Neural Networks
(RNNs), and Knowledge Graphs, have been widely applied to analyze tongue images, facial
complexion, pulse signals, and to simulate TCM pattern differentiation reasoning. In particular,
the recent emergence of Large Language Models (LLMs) has enhanced the ability to process
natural language and perform complex clinical reasoning [2][3].

Despite considerable progress, the application of Al in TCM diagnosis still faces various
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technical challenges. Therefore, this scoping
review was conducted to systematize the
applications of advanced AI models in
objectifying TCM diagnosis during the period
2015 - 2025, thereby providing a foundation
for the future development of more accurate
and objective diagnostic support tools.

II. SUBJECTS AND METHODS
2.1. Study subjects and study period

Inclusion criteria:
Articles focusing on the application of
artificial intelligence in TCM diagnosis.

Full-text articles written in English or
Chinese and published in academic databases
such as PubMed and CNKI, in accordance with
the objectives of this scoping review. Articles
published from January 2015 to December
2025 were included.

Exclusion criteria:

Duplicate articles; articles not directly related
to the application of artificial intelligence in
TCM diagnosis; articles without full text or with
insufficient citation information.

Articles using data mining algorithms such
as Association Rules, the Apriori algorithm, or
Cluster Analysis.

2.2. Methods and search strategy

This study was conducted as a scoping
review in accordance with the PRISMA-
ScR guidelines. The literature search was
performed in April 2026 using databases
including PubMed and CNKI.

Records identified through database searching
(n=261)
CNKI = 111 articles
PubMed = 150 articles

Records retained after title screening
(n=160)

|

Records retained after abstract screening
(n=32)

Records retained after full-text review
(n=15)
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of article selection for the study
\ Excluded due to duplicates, not related to TCM,

! \

For PubMed, the English keyword
combination was: “Artificial Intelligence”
AND “TCM” AND “diagnosis”

For CNKI, the Chinese keyword
combination was: “ (N T8 B + AT + #l
WA+ WD) ¢ (IR

Keywords were searched in the title and
abstract fields, with language restrictions
limited to English and Chinese.

The retrieved documents were imported
mto Zotero reference management software to
remove duplicates before screening. Independent
researchers screened the titles, abstracts, and full
texts according to the inclusion and exclusion
criteria. In cases of disagreement among
researchers, the research team discussed and
reached a consensus on the final selection.

2.4. Data extraction

Data were extracted using a standardized
form, including:

» Article information: title, authors, year of
publication, study location, and journal;

» Study information: study subjects, study
design, research methods, and study results.

III. RESULTS AND DISCUSSION
1. Study results

Amongatotal of 250 article titles and abstracts
identified from PubMed and CNKI, 32 titles and
abstracts were screened as potentially eligible for
full-text review. After full-text assessment, 25
articles met the inclusion and exclusion criteria
and were included in the study (Figure 1).

Figure 1. Flow diagram

or not related to Al
(n=101)

Excluded due to insufficient information, review
articles, use of data mining algorithms, or not
TCM diagnosis
(n=128)

Excluded because they were
theoretical/methodological articles,
had no Al model, or were not directly related to
TCM diagnosis
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Table 3.1. Summary of study results by year

No. Author | Year | Study subject | Study design | Research method Main results
e Cold - Heat Model : GBM performed best:
1|20 5095 | syndrome in viral | development and G?{“F‘ﬁ'fhs%m’ AUC 0.8329: accuracy
' pneumonia validation ? 0.8000
: TCM pattem : ) Specialized LLMs
2 || ol 12025 | differentiation in | ntAve | LIS BBL 280 ouperformed general -
ao stroke purpose LLMs
el posabole | Comparative | ChaGPT-40, | ChatGLM4-+KB
3 2025 Y . performance ChatGLM + achieved a high
Wang et al. associated fatty liver fuati Kiiowledss B
di evaluation nowledge Base agreement rate
Luo Facial complexion Algorithm B 5 .
4 | Guancong | 2025 | classificationin |development and hete Sy |l Aeevee i ooy
; s ; LI combined with CNN|  on small datasets
etal inspection diagnosis | optimization
Chen . . Developed an intelligent
5 | Tingusi | 12005 | Anticulirdisgnosis| Systemdesign |Al-hasedimageand ™ b o eis
etal and application | language processing system
Jiang Qiyu Six TCM pattemns of | Reasoning model BE.RT cornb!ned Mean accuracy reached
6 2025 : with reasoning
etal. vertigo development alior 0.990
gorithms
Zhang Integrated ; Proposed a framework
7 | Pengfeiet | 2005 | micgratedFour | o ok | Mulimodaldecp | Coo o iadal data
Examinations leaming . :
al. development integration
- Pattern Model .
8 éﬁf i 2024 |differentiation of five| development and KnowlicigNeNGraph+ ” gizléracy Oigt:}:’)ility
: types of tinnitus validation PROVEC HiEp
Wano Fei Detection of Automatically detected
9 et%tl 2024 | abnormal tongue |Algorithm design | Improved YOLOv10| pathological tongue
' regions regions
Phlegm-stasis it Good predictive
10| JLiuetal | 2023 | bindingpattemin |Tredictionmodel|py o al network| performance with high
2L development
dyslipidemia AUC
Li Musculoskeletal : ; BP neural network
11 | Renliang | 2023 | syndromes / Bi ?_;%I;E;nc CAT&EE;GM achieved accuracy
ctal. syndrome g >83%
Du Algorithm :
. 28 zang - fu organ . ML-KNN, FCN, FCN achieved an
L [anewal o0 patterns coMipeisan pexf ID-CNN accuracy of 84.48%
etal. development
Yu Supported pattern
13| Xiaohan | 2023 | NAFLD pattems Imzﬁglfe?“‘re Improved U-Net + | . nosis using fundus
ysis decision tree :
ctal. images
Zonghai Model
14| Huanget | 2022 Dmgg;hea developmentand | Cross - FGCNN Accur:;cc)}fl:gcll) 2(162- isc ore
al. pa validation '
15 Yl‘?uﬁlgjo’ 2002 Retinal ycin Qﬁgﬁgﬁe ART combined with _ Recognition rate
H occlusion CNN increased by 13.09%
uang development
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. Pattern Model : Average number of
16 Nlhf“é’th zlan 2022 differentiation | development and &Ef&%iﬁ;ﬂafneﬁd questions ranged from
' through inquiry | evaluation | 461064
Diagnosis of Knowledge Graph, -
17 wclzei% 1| 2022 | multiple discascs/ dIf: r\f‘(’:}:fwnfcﬂ‘m CoKE, BILSTM- C"”S“:;ttifg 5%82
getat pattemns P KGE
: Effective segmentation
Meng-Yi . Algorithm Improved U-Net + .
= Lietal. ZE LS ke development | Global Convolution de KCogiition of
tongue fissures
19 Z]Hongc ¢ | 2000 187 discases and 466, Validation using RNN, CNN, Top - 1: 80.5%; Top - 3:
alg TCM pattems | retrospective data| ensemble learning | 91.6%; Top - 5: 94.2%
20| Ziging Liu| 500 |1 s dovelon Sl ;| BERT. TextCNN/ | AUC 0.9618; F1 - score
ctal. IE U IRECIE (L TRt ol RNN/HAN 0.8884
validation o
. sy ML -kNN+
21 Shujie Xia 2020 |Metabolic syndrome MOdCl physicochemical | Mean accuracy 0.714
etal. development o
indicators
Tooth-marked : : .
Xu Wang Algorithm Deep CNN - Effective classification
£ ctal. Sl iene 'f apon development ResNet34 of tooth-marked tongue
deficiency
; Clinical " ; :
& application
_ Eight - principle _ Addressed many - to
24| An WEIt0| 5019 pattem Jolgonthin DN based on RBM| , - O eationships
: differentiation clopme een symptoms an
patterns
75 Wang 2015 Five clinical pulse | System design Four - layer BP Pulse recognition
Yiqun et al. ) types and testing neural network | accuracy exceeded 90%

2. Discussion

The development of artificial intelligence in TCM diagnosis during the period 2015 - 2025 demonstrates
aremarkable technological transition. In the early stage, studies mainly applied traditional machine learning
methods to solve classification problems involving individual TCM patterns. For example, Du Fangzhen
(2023) used multi-label classification algorithms for pattern diagnosis [4]. Subsequently, research rapidly
shifted toward deep learning to automate the extraction of features from image and text data. Notably,
the period from 2022 to 2025 witnessed the emergence of methods such as Knowledge Graphs and
Large Language Models, although these approaches currently account for only a limited proportion,
approximately 8%. These methods have initially demonstrated the potential to simulate certain aspects of
TCM pattern differentiation reasoning, particularly in multidimensional reasoning tasks.

Alongside the evolution of algorithms, the scope of diagnostic applications has expanded from
single-modality approaches to multimodal approaches. Data analysis shows that current studies
still mainly focus on digitizing individual aspects of the Four Examinations, among which tongue
diagnosis accounts for the highest proportion, at 16%. Representative studies, such as Wang Fei
(2024) using an improved YOLOvV10 model [5] and Li MY (2021) using U-Net integrated with
Global Convolution, demonstrated effectiveness in segmenting and identifying tongue image
features [6]. Other diagnostic aspects, such as facial complexion, appeared less frequently, although
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methods such as meta-learning proposed by
Luo Guancong (2025) [7] have been introduced
to address the limitation of small datasets. The
predominance of tongue diagnosis may be
explained by the visual nature and relatively high
standardizability of image data, which facilitates
the application of deep learning models. In
contrast, data such as pulse signals and inquiry-
based information exhibit greater variability and
are more difficult to standardize.

This digitization process not only supports
data collection but also promotes the transition
from qualitative to quantitative approaches in
TCM diagnosis. However, one of the main
barriers of deep learning models is their “black
- box” nature, which limits interpretability. In
this context, explainable Al (XAI) methods
have gained increasing attention, although they
currently appear in only 3 of the 25 studies. Some
studies, such as those by Jiang Qiyu (2025) and
Yin Z (2024), indicate that combining deep
learning models with reasoning mechanisms can
generate interpretable representations, thereby
improving transparency.

In addition, the trend toward integrating TCM
with modern medicine has become increasingly
evident. Studies in this direction account for
approximately 20% and utilize paraclinical
data, such as biochemical tests or medical
imaging, to support pattern classification. For
example, Xia S (2020) [8] combined the ML -
kNN algorithm with physicochemical indicators
to analyze metabolic syndrome, while Jin X
(2025) [9] applied a Gradient Boosting Machine
model to distinguish Cold—Heat patterns in viral
pneumonia. This approach initially provides
quantitative evidence supporting the linkage
between biological indicators and TCM patterns,
thereby helping to bridge the gap between the
two medical systems. However, most studies
remain retrospective in nature and do not yet
provide sufficient evidence to confirm broad
clinical applicability.

IV. CONCLUSION
Al is increasingly being applied in TCM

diagnosis, with a trend shifting from traditional
machine learming toward deep learning and
integrated models. These developments contribute
to the quantification of diagnosis, particularly
in tongue diagnosis. However, current evidence
remains limited because most studies have
small sample sizes, lack standardized data, and
still face challenges related to interpretability
and generalizability. Therefore, it is necessary
to develop large-scale standardized datasets and
strengthen clinical validation to enhance the
applicability of Al in TCM practice.
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