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Abstract: Ancient literature of Traditional Chinese Medicine (TCM) contains rich clinical experiences,
which is the empirical summary of clinical diagnosis and treatment in the process of ancient Chinese med-
icine practice, and embodies the theoretical framework and ideological basis of the formation and devel-
opment of TCM. However, due to the volume and dispersion of valuable clinical experiences, it is diffi-
cult for TCM doctors to quickly and comprehensively obtain the clinical information they need from
ancient literature manually, and the document retrieval tools can only provide document-level informa-
tion screening, which cannot support fine-grained information extraction. In addition, the different

characteristics of ancient Chinese relative to modern Chinese also limit the use of mainstream text analy-
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sis tools. For this reason, we propose a task of information extraction from the ancient literature of
TCM for obtaining clinical experiences, which is used to identify text fragments describing clinical expe-
riences in ancient literature and manually annotate sample data for training and testing the extraction
task, a sequence labeling model is designed based on deep learning to complete the task. Considering the
overfitting problem that can be brought about by the small amount of annotated data, we introduce ad-
versarial training and virtual adversarial training to enhance the generalization ability of the proposed
model. A series of sufficient experiments are conducted on the clinical experience dataset to verify the ef-
fectiveness of the model, and the experimental results show the feasibility of extracting clinical experi-

ences from ancient literature by information extraction technology, and a promising baseline and a reus-

able annotated dataset for the new information extraction task are available.

Keywords: Ancient literature of TCM; Clinical experiences; Deep learning; Sequence labeling
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Fig. 2 The architecture of ECE model
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Fig. 3 The sentence encoder of ECE model with perturba-
tion

o =Ll )
v D(e)

E) = LS 10)
ni=4

D(e) :A%—Ej (e — E(e))? (11

H—LZ G TR A e = (e ses sy e,) EIMAXTL
Waha"". Fedh e HATHAIZHC 0 B OLT 0 Tx
i shd" A (12) ~A3) 3157, Horpe 52
HHR B L, Y5 E Y8 L Xt 2 an=X (14) R
TR o KRR AR 5 ZEN A A 1 F 5
B2 » BT AT R 0l A e e .

JAT = AT H f“ (12)
g=V.logp(yle;0) (13)

K
L/\T :*%Zlogp(yk ‘ ?k +d}?1;(9) (14)
k=1

ARSI T R AU 0 R figk DR RS A0 B MUASE N
TN, XTI GRAN ) » HE S X B ZR I A 7 |
SRR IR S B T LBV N SRR A S AT
FLCPRCHIREAS 0 R R DU ZR . Rl VAT
AMETE A W B o ) b il T B e )L X

TR HIN G, A3 A Q5 s (16) HE &
BT H EhdAT o o B—ANE/NRY EAL ) A
KLLp|lq 3Rt p Mg Z I KL #UE.
FEARHTIN R i 8 26 4n =8 (A7) R i, P K
SR FEE.

A (15)

gl
g=V. . KL[p(ele;) | |pele+os0] (16)

K
Lo =20 D KLLpCe | est) |l pe | e+t 50)
k=1

an
FEVNZRmS , ECE BRI S5 2Kk s E0E LR
L:Lorigin +L4 (18)

IR P XTI Ly =& Lo 5 6 F R EUXT
POMNZRES Ly = & Lyar s R B B Ly = & Lar +
& Luar. Ferfré A& 43 i 42 i % B Il i 5 Al
ESOEIRYIEZ RPN e S 1

4 FTHHER

4.1 SCIGHE

AR T 368 AP EHHECMITERID,
X RTAT T A B S5 AR A AR B 4 T 2T,
2 SR TN RO B e R HL AN TR TE SR
I3, I AASCREALAE T 1000 5 FF38 1 44
BB RMATIGIRG I PR E. — G IREE E 2
g IARE IR AT 2k O R s 25 W 4 o » an il 1 Jor
N FRREARGE — WO, 4 L UG T
BTHE W e fa PR FE LS B & T T A E SR
LA R IR 1 PR,

® 1 TRHIESGIT

Tab. 1 Statistics of the datasets

an g3
N EERZ%R T
B I 0
1000 6641 59832 6641 23562 29 629

AR 8 ¢ 1+ 1 b BilRaEALR 2 T YIZREE (50
TEAE AR A L SR T 47 58 LI, IR T
95 %6 1) A7 DX 8] FRAT AN AS AN TR) B4 £ BE PEA 1 R
LRSI B — AT o bk BE s ) — A
JE TR R 256 Fr B i Fl B R X o Sk BE
A S FH PR 48 AR B FE A 3 IR Fy (B A
YRR, ST O . A SO S0 A 11 K 22 56
(ARG IR, = (19) L8 A bR I I PR 22 56 19 43 [
R, s o NG R L8 1 FoE, =t 2D, [H148
TR R Y WO A I R 2250 R B S B A AnifE

023005-5



% 59 &

W KFFH/CA RAF R

%28

SEa—EUAA DI IR 1 I PR 2 56
R A ) e PR 422 B

Proe “peepodmmmiinzg Y
. _ BUNER IR 0
T R R
iZ XPECE XRHE
Fip = P e +Ruce (&)
12 % ;

ASCEEBIEXT LA Ar T 4 A BEA: (1) Base-
line : 47 F- 4 i )2 St 245 4 CNN, P 5 bR 7 J2 G 15
#4 BI-LSTM Al CRF B4 ; (2) Baseline-AT:
£ Baseline A H N AXSHUYIZE , DAHEsRASAL Y &
b, B —Fh A W 2= 2 1 J5 5 (3) Baseline-
VAT . 7& Baseline BRI | AR BTN ZR. T
THEA R I A TT LN G A B SR 25 B X 2
— e B 22 S B9 7 7k (4) Baseline-AT-VAT.
1t Baseline AU E] I 5| A AT Al VAT, 3% J&—
e B 2 ) Tk

A Afi ] bert-base-Chinese (https: //github.
com/google-research/bert) ¥ 14 1k S H#x A » 4 B K
/Ny 768, CNN i HIA9 45 FRAZ /N4 Ry 3.4 Fi
5, 4EEEFR R 300 4. Bi-LSTM 1F [a] Fil 52 [] ) 24k B
#2150 4k, FE U ZR B Be, A SCHIH Adam L1k
fal e S SRS O T RSB AL L dropout
BN 0. 5. ARSCHY A% 2] FECE Y 0. 0001, Ly 1k
TR A BEE R 0. 0001, XFHL YLk e Fiie'™ 433
BB 8 14,6 F& 4B E hy 0. 2 F1 0. 05, X T

AW 2 2 A W 22 2 DI 4R L Sk 2 A
R A R A B AR AS s Forp i F VAT 3840 iR
fif NG AS 1) L S AR 2847 B
4.3 AFHEERSH

ASCAE NG PR 2 50 B 46 E i) 13 e 4 AR
7% 2 iR Baseline S BI7E F{E A Ace L4353k
B TT0R79. 7%, F I AEE W 4 ORI
FIARTHTYIN R U B I 2590 4 25 4 ey 1 A 7Y
PERE, FEXT LN SR B4 T 1. 53% 1 Fy{E 1
1. 8 Y0 IR 2. X AE I 25 S 18 B in At 3h e &%
i A B3 AP e I3 — D SR TR Y P fiE.
—J7 T s [A] B AT 450 Y1 25 R0 R 40068 40 U1 2k 1)
Baseline-AT-VAT #ifl{4fE 5 Baseline-AT #HEL,
F EFEAR 0. 16 %01 HERR 32T 0. 3% 55 Baseline-
VAT ML, FyRMER R U] AR T 1. 24 000 1. 400,
2R 51 A BN 25 L5 | AR S 5T
SRR L.

SR L 51T U 2R A5 5 A 1) 52 56 45
W BRG] A VAT AR ot - A 51 A
AT AH VAT WP 52T DU To bR 28 2080 , i it
PRI 58 bR 8 ok ] — ke Y R i R bR il
H e T G by AU Y B T R,
4.4 GKREWIMERE RS

T 3 Ht ECE BRIl H 58 B I PR 2250 i 2%
BRI R AR B R FIHRIFGT TSR ss
FL Nk 3 R,

R2 AFHEIBRER

Tab. 2 The results of sentence classification

Model P/% R/% Fi/% Acc/%

Baseline 78.87+2.66 75.97+2. 22 77+2.51 79.742.89

Baseline-AT 80. 63+2. 85 77.43%+2.63 78.53+2.73 81.2+3. 05

Baseline- VAT 79.23+2.57 75.97+2.19 77.13+2. 34 80.142.79

Baseline-AT-VAT 80. 52, 47 77.07+2. 49 78.37+2.48 81.542.82
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Tab. 3 The results of extraction of clinical experiences

Model Prce /% Rece /% Figee /%
Baseline 57.65+3.41 47.92+3. 88 52.22%3.48
Baseline-AT 61.17£5.35 51.14%3.77 55.48+4. 05
Baseline-VAT 59.26+4. 77 48.38+4. 27 53.06+3.99
Baseline-AT-VAT 60. 14+£5. 00 49. 34+4. 26 54.07+4. 38
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