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Abstract: In recent years, research on the named entity recognition of poetry in digital humanities is emerging, but few
studies have been conducted with regard to the feature expressiveness of character features, word segmentation accuracy,
and the effectiveness of domain-specific knowledge in poetry texts. According to the characteristics of Chinese
pictographs and the particularity of poetry texts, a recognitioﬁ method of named poetry entities with a feature
enhancement unit and a feature extraction unit is proposed, which integrates multiple features such as characters, radicals,
sounds, and metrical rules. The method presents the knowledge vectors obtained from the knowledge triples of tune
pattern titles through the ANALOGY rilodel as the knowledge vectors of tune pattern titles. Then, the radical vector,
character vector, metrieal rule vector, sound vector, and knowledge vector of tune pattern titles are deeply fused through
the bidirectional long short-term memory network and attention mechanism models. In this way, the recognition method
of named poetry entities fusing multi-features is constructed. The results of comparative experiments and ablation
experiments on the self-made corpus of Translation of Among Flowers (Hua Jian Ji) ( {{£[1]££4=%) ) show that the
proposed method can effectively use multi-features to improve the recognition performance of named entities, and its F1
score reaches 85.63%, which means it completes the recognition task of named poetry entities.
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RIRHL, Ir ZEMIFE [0.0002, 0.0006, 0.001] H % R L HL,
Istm_dropout 7EM#% [0.1, 0.2, 0.6] HF# ZRIEH, num_
heads 7E /1% [4, 8, 16] HHH ZRIEHL. £ id 2 k5256 1
22, 15 H IR RO AT (A S0 B ek 4 s,

k4 sy’

P4 0 AM-NER #5780 1 At 452 78 £ 3 531 45 SR 4E AT
Xof b, JIE B AT B AR A ) A . X e TR R

(1) Bi-LSTM-CRF: %% L Word2Vec AE . ]
BEAEAEYE, R Bi-LSTM+CRF R At Y 47 iy
LSRR,

(2) ALBERT-Bi-LSTM-MHA-CRF!". %% %1 {3 Ff
ALBERT 8 Rt =7 ) 5, SR 51N = AL 3R]
H Bi-LSTM 11 CRF #EATHRFAESEEL, HEAT iy 44 LA R,

(3) RCBC!™: R AL L i 3% 00 1 B AT
RFEFEEL, SEBL Ay 44 ST, :

(4) Lattice IfSTM“”: ZERGE N A AT
RFAESR AL, S A LR IR ).

ST LA B AR TE LR SO 4 SR
g

RS ONESEIREER (%)

2K L P 35X T
max_epoch B RIERIREL 128
batch_size oK/ 16

Ir LI CESIES 0.0002
Istm_dropout Bi-LSTMHLZY X S 2 0.2
linear_dropout LMBEERE 0.1

num_heads RN 3 8
hidden_dim Rt = i 22 o B H 256

17 P R F1
Bi-LSTM-CRF 81.62 81.57 81.64
ALBERT-Bi-LSTM-MHA-CRF 83.65 84.17 83.92
RCBC 84.49 8526 84.43

Lattice LSTM 82.65 82.72 82.86
AM-NER 8547 85.62 85.63

3.3 FNERR

SR R R (precision, P). Al % (recall,
R) VLA 1518 (F1-score, F1) SR ff & SR 7 v
fe. HatH A st (103X (12) Fior:

TP

P=—"1__x100° 10
Tp+Fp < 100% (10},
TP

R= —" %100 11
TPrrN < 100% (b
2xPxR

Fl1= 22228 100% (12)

Hodr, BIEW (true positive, TP) F7# 1E #7325 1) 1E 1]
FEA, I (false positive, FP) FRn #4515 7K1 IE
BIREA, {5 745 (false negative, FN) #4157 70 251
FBIAEAR. T P 27~ B B Fi0) 10 A (1) 1E 90 5 2 7 J il
9 IEA R AS TR BB, R 22 70 A Y F0 000 T 11 1 451 4
AR SRR A TE A B RE AR LA
3.4 XfEESEU SiHRR SR
3.4.1  XfELsREg

N T BIE AM-NER #5884 (18 250, A SCHE SRS

306 Tf 75 JF & Research and Development

IREER 5 0 H SR (R S0 45 AT 4R A
3 AT, PTG H BL R 4.

X b Bi-LSTM-CRF.  ALBERT-Bi-LSTM-MHA-
CRF 7T L& L, ALBERT-Bi-LSTM-MHA-CRF %% Bi-
LSTM-CRF ] F1 #2851 2.28%, X3 B [K A Fil Il Zr A
YR L) A SCAR B i, FLREHRLAR i 44 S AT
%ﬂgiﬂéﬁé%?ﬁﬁéﬁi&ﬁ%ﬁﬁ, S BB 2 ) AU TR,
ST A S o B I SUREAE, RISk T MR 4R T

Hh ALBERT-Bi-LSTM-MHA-CRF A R fdi il &
FRAE AR F1 8N 83.92%, 1] RCBC A3
FEAE AR AE ) RUE TE AR . RCBC 1 F1EAHET
ALBERT-Bi-LSTM-MHA-CRF #27} 7 0.51%, X %8
I FH 8 R AE BESR TH - RRAE IR IE R IA RE 18 1w 44
SRR,

JEit Xttt ALBERT-Bi-LSTM-MHA-CRF. Lattice
LSTM AJLAKHEL, B &1 F1AEIL G &R T 1.06%,
SyNT R I, T8 EAREAE RN, J5 8 SRR
AR AEAE N4 N, Rl A% Lattice LSTM 7 F1 15
% ALBERT-Bi-LSTM-MHA-CRF B )R K E T, fn:
CHE LRV, AR R Lo R TR A,
“ i ZE 1 TVH B, MESRAR. R R BRI e
CREE ) oA R T B
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i H AR SN A

ASCHTHE AM-NER #8) F1{HIEE] T 85.63%,
FEIE T AT O AR, IXAER T AM-NER A Rt
SR, Z AR T RCBC B, 3 F1 (T T
1.2%. 3 #5351 RCBC 48 2 3% A 51 A 1] AR 1)
B MDA R S BRRAE Y, T AM-NER AL i i A
B4 0 R AE B 77 A 44 SR U, i TS AM-
NER #M 1 RE#E L T RCBC.

3.4.2  JHRARSZLS

N T HIE AM-NER #E 8 SR AMSEH 1A 01, A SCHE
SIS AL LR B SR AT R LY, 1K e VRN

(1) Two Bi-LSTM-CRF: 1% 848 F 5> Bi-LSTM
TR G ) %o = [ AR S o) A AE, ) FH Y = L)
R 0 1 [ R ), RS S ) T &%\ CRF A
RUEAT i 44 SEAR A

(2) Four Bi-LSTM-CRF: iZ 5 fE Two Bi-LSTM
FOFERE b, BIONBT /S Bi-LSTIM RS T e 1) 5t 75
SR, K PR AN B TE (% HE TR S %\ CRF BLAY
R T b

(3) A-NER: M8 457 35 A S f AM-NER #%£8!
R REAE S B TG, R ARFAIE 38 580 25 )% HE ) B % N CRF
BERY AT Ay 4 SRR ).

(4) M-NER: Z B8 5 32 AR SCFT 8 AM-NER #24!
HH (1 T R 1] SR AT A 4 SR T,

#6457 UL B &AM BITE SO AR SRS
SR

F o HALSLIREE R (%)

A P R Fl

Two Bi-LSTM-CRF 83.92 8376  83.84
Four Bi-LSTM-CRF 84.44 8423 8432
A-NER 84.86 8524 & 85.05
M-NER 8541 8556  85.52
AM-NER 8547 | 8562  85.63

%ﬂa‘ztsiﬁﬁ?%m%%%z%% KR 6 W mhsE
Uy T AR S AT 45 A 0T, T LA DL R 41

A-NER #A4[¥) F1 {84 85.05%, 5 Four Bi-LSTM-
CRF HERIAHZE R 0.73%, X PR AT LR I, Four
Bi-LSTM-CRF #AY R AN [F)Rp A 8 ik fi B 4 4 gk
ITHRHERS, TERIETRBUE R, 2 AR AR [R) 35 3%
A BHATAE S B A H, T A-NER B FI] B R5AE 1 58 8
TCH FRHE SRR IE AT S B L, B e Tt T 6y
2 SRR M B

i %f e AM-NER #5275 5 A-NER #84] DU I,
AM-NER %! F1 {4 A-NER A ETF T 0.58%. 4

B, AM-NER K FRFAE S B G, JEAT R AIE e HL.
R AE e R G HR B K A BRI 08 T R S, CRF A A Y
HIEARZE I ARIE R R, BT S T A 4 SR RCR.

T B IR S S H AM-NER 5 RCBC
RER T EL 85 . AL 41 T Two Bi-LSTMs-CRF,
Four Bi-LSTM-CRF #% LL &2 AM-NER. M-NER #57Y
[SEI6 45 3, 4580 T TR,

E g %F bt Two Bi-LSTMs-CRF. Four Bi-LSTM-
CRF # A AT L& B, Two Bi-LSTMs-CRF A il 4%
i #5 R A VOB AL, 3E FI{ERA 83.84%. Four
Bi-LSTM-CRF fi B N5 & M 7 Re ik &0 B AL
A% A R I 5 P R AR DU BB . Four Bi-LSTM-
CREWAAL (T F1 B EE Two Bi-LSTMs-CRF #2517 0.48%,
R RS CRHE R i 44 S AR
il R

AT HEAE R AM-NER [ F1 fHiEF] T 85.63%,
FEIE T AT T AR R, IXAERE T AM-NER #R f4
RME SR, AR AR T M-NER 7Y, H F1 {8
BIFT 0.11%. 350 M-NE B 5847 51 N A3 %0
W, T AM-NER ALK 3] B0 K 7] 5 5 A\ 5] AM-NER
PR 843 AM-NER #18 (PE R8T T M-NER
BEAY IX R W AE iy 44 SEA IR A R, 5N AR A 8O e
45 T IR B AR Y A7 5 ARG v 1) i 44 SRR 40 #
T R RE ST

A
'lf‘ Y

4 SRE “

B N SCH N B 4R 7 A ERE S A ok T
38 5 o] VR FEE R P4 R T35 O ML AR U104
SO IR RRIE, 76 FHAE ISR b, 31N E R, 75
BEPRFAE o R ERRAIE L i) R, 2 Hh TN 2 R AE 1
il iy 2 SR BT, (B4 TR) SRiE R b
B P S 56 9 2 6 0 45 SRR W, A SOOI FL AL
B AR — B4Rt TR R BT A L,
VR IURE 5 B — 2B 47 K, L IR 1 S5 P AT T
IS AN A1 4 48 78 I S ¢ P R AR b )
{ELA S A ILRE 5 T, 7SI 4.
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