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Chinese Scenic Spot Named Entity Recognition Based on BERT+BILSTM+CRF
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'(Smart City College, Beijing Union University, Beijing 100101, China)
*(College of Urban Rail Transit and Logistics, Beijing Union University, Beijing 100101, China)

Abstract: To solve the polysemy troublesome problem of tourism text in feature extraction, a Chindse scenic spot named
entity recognition model based on fusion language model is studied for the problem of attr@ctioh alias in the visual
recognition of tourist travel texts. Firstly, the BERT is used for tourism tevafeature extraction to obtain the word
granularity vector matrix. BILSTM is used to extract the contextiinformation. The"CRF is used to obtain the global
optimal sequence, and finally the tourist attraction entity is‘obtained. Experiments show that the performance of the
proposed model is significantly improved. In the test of scenic spot identification in the actual tourism field, compared
with the previous research, precision and recall rates are increased by 8.33% and 1.71%, respectively.

Key words: BERT model; BiLSTM; conditional random field; scenic spot entity recognition
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A, % NER 4N 3 26/ il f: BFAEIEHE . HLAS
RSV W L FEAIRRIE S, ZEALTE NER I, 4K
SR BV R HL B I 5 TR S5 11 2507 O
RO AL 7 5 TR 25, 795 6 42 9 ELHL3S
e SO SO AR B R, E AT, TR
STH NER J7i007 LG pir i f s 4580 7 5832 B,
HRIJ4T #0518 BILSTM J7¥%. BT BiLSTM A& %}
F B e 4%/ 37 8 1) 4 B0 HE 47 0T 40 95, A B % 1A
AR K4S 2 A5 B TT CRF BB AT AR A 1 8, L
S5t 55— 2 P A B L7 R0 A9 1) T2 R B
VE, #1 Li 4R LT LSTM-CRF [ 44 SE PR BT 12
A2 0k T e R A 0 3 R 5, B )
S T2 S B 7 i, A 1L SO B A
T S AR B0 e 5 AR 7k, % Tk AR R
PRAR I b — 2 O R BB R R I B L F e
8 A 5L, ELE SO HRIURSAE A i 2 o R AR
Ve S AIE 27 16— T 2 SR R, e S i
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DX, KT B SR — M XA
A SR HR TR FBE 2 0 73 8 B 0 3 30
sl FE LA B U AR b, £ HoK BILSTMA+CRF J7 32
IS FE e i AT 21 S S o S 0 O g
TR KRNI 7, %7 T R T AR
TR, X T e i sk, 5 S Stk BBt 2, TRk ——
BiI%, HLAE N T RIS AERERR (R IGAE I 4R )7, Kt

JEE] LT SCIE B ANE SCHIE . B0 % i 8, AR SOR

BERT if & #74!" (Bidirectional Encoder Representation
from Transformers, BERT) fil & % IWBiIzSTM-C‘RF i
SR YU LAY p BERT ¥ & B2 B 2818 & AR BT 55
AT AR H R T P 2 R T LA e SC AR AE 2
RIS 3 22 S L BiLSTM i % 78 43 A A Sa 56 0
W, SREUCE ) B F SCE B, CRE A DA R 6] 1 A 4D
R AIHIE B, I B3R5 4 R AL 8. 78 LR ik i
A3 A S AT R L DA 2 BRI 9 T VE R
A RZRT. PAH, R {H, FAE2 5N 8.33%, 1.71%, 6.81%.

2 BERT+BIiLSTM+CRF 7
2.1 1ERIEZE
BERT+BILSTM+CRF #% ff BERT 5. BiLSTM
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2.1.1 BERT /Y

BERT!'& —Ff SR 1E & AP FI 2515 &5 R
1. BERT B8 11 501048 2 0] (10 41 EL 6 2, FEFI AT i
I 6 R L LIS AR P B, R
75 ST (0 G5 IR HEAT PO, S F B 2R A 2 A
T A5 457K T 090 P X 1 2 4, e LA 1 T
RIS E B (19 =M1y - S A NS G =W 1 L.
2 S B SO A B 2 1A I 5 . BRI 45 5 g I
W 2 frw.

B2 BERT BRI 254514 5]
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M Ty, Ty, o, Ty FRBER . T — 18 5
RUASREAR B B AR 1) 1~ 2 TR 56 2R, T AE i 44 SEAR 131
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— 1] 22 S 1) Rk T RE 8 it A 44 SEAR R AT 55, B
PAASCK: BERT 1 5 AL 45 & 31 fiy 44 SSAR R 1A 5%
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2.1.2 BIiLSTM
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eI STNRE PN TS

(1) BT BIOIRE ¢ B BISRTR 2 ¢, o
F, HEA L (1):

Si=oWep-hy_1+Wpy- X, +by) (D

o, W X LN I5h, 5 Wy Xﬂfjgﬁ NTX,; Wy F
W 2 BB T TRORCE A KW 1, b S B TR, o 0%
PRI ; ! -

(2) FIN T HATHIA X, RA7E] ¢, e, tFHE A

R @):
ir = (W [h-1,x]+b;) 2

i, Wi B FERE, b i BT
e ST R B TR, B b — A AT
ST R E, W (3):

¢; = tanh(W - [hy—1, %1+ b¢) 3)
YT R R ITR A ¢, 1K (4):
¢r=filcm +i°¢ 4

L, o FRRHT—ANRIORE, LABED. fF5 %
NETCRTE.
3) FH T HHE R (5):

0r=0(Wo-[h1, %]+ b\c) Q)

B AR B TR A T 2 K SR A 0 2 9 2 11
s, =k (6): ' o

h; = 0,° tanh(c;) 6)

o 22 g T LUK SC A b 40 A7 SR B 3R
AT, 7 1) BILSTM-CRF #%, 7£ BiLSTM %
IS J5, B CRF ERIH bR S0 2 & 1l bR 25,
FREN ARy B AIRRIE P 1, SEEenT o o3 A WL ST DY 4
2.13 CRF

CRF" ISk 43 B RbR T 5 51 500, AR 56\ i 0
SR 51 R TR 6T B (PR A 7 7, (7] B 25 RN (9 2 i
R FEIEFN & A b5 2 0 B RRAE, ) 2 M AT
NER [ [n] @1, CRF 3 2] NER F i) # o 3 22 R
5 BILSTM B8 1 ¥l 4 77 415K H 4845 H A% e Hux
AT 5.

PIABENLAS 5 X F Y, TE45 € X BIAHE T, Wil
A Yy i R R ROIR A 1 2% HF R R 5 0 JOR A & ARl
2P mak (7):

P(Y, X, Yy, u#v) = P(Y,|X, Yy,u ~ v) (7)
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M (X,Y) N—A CRE. & i — B &5 # CRFE!M)
A 3 .

Y1 Wi Vvt Wi Yirt Y2 Vs

Xiny X Xity

B3 RN ik ai i

CRF R 3] NER HH R TES 58 it 22 T i) SCAR T
F| X={x,,x5,"**x,}, H#5 BERT-BILSTM H7 % Hi

—
X

TFEF Y={p, 30, v}, I SRR P(y|x) AT A,

A = (8):
1
Eexp(%]amum@,-_l,x,i»gﬂntnm,x,i» (8)
Horh, i FR R TE x IO B, m, n FoRTE R
V5 i R R B AN 1, FER T AU AE B B, R
R BB AT . o T 5 A AE B8, 5 24t
BRIRT— AN 2 B A 5. Bud 5 521 BT 5 5K
t Pl Yok 7 (LT R, T4 B 5 000 125 4
z(x) H— AL ¥, =k (9):

2= " exp(> " Anftm it X8+ D Pt %,1)  (9)

y

P(ylx) =

2.2 BEEfER

B 1 SRR IR

BN TR IC S E

1. get_train_example(data_dir),get_test_example(data_dir),get labels()
/BN 2 B dE examples. R £ HE predwict_.examples\ R4
labels; N

2. convert_single_example() /* BHTREAR, T, AL
id IRHON SCA AT 12 IR kT, 72 7) T I3k &5 R _EARiRAT, 4544
A7 2] InputFeature XF R 1, 17—/

3. TFRecordWriter(output_file) /K555 2 Hr 15 #4k 9 TF_Record
g2/

4. for (ex_index, example) in enumerate (examples) /3 [J Fi 5 Il £k
REA TS IR 2 FEER 3%/

5. create_model(), model fn()/*FJEERERY, ¥IUH1k S50, # ] BERT
D4 38 B4 A 7 % B B embedding, Y1453 T BERT-BIiLSTM-
CRF (5l iy +/

6. filed based convert_examples_to_features()/*fii Fi 0% 2 FF )
predict_examples 1 NI [ N, 159 3 SRR B 45 5 result®/

7. end for

8.  return result
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M) 1ERAVEM FREFRFE S (10)~30 (12). Wik 3
Fi7R.

K3 VIR

SEBRE 955 SEBRE 9 AE 5
/m” iiUE?'\j % ,',Ji Ncorrecl Nincorrect
DA E AR Ne Nu
- N, correct ( 1 0)
N.+ Ny
pP= Neorrect (1 1)
N, correct T N incorrect
2PR
Fl=—"— (12)
P+R

Mo = 10, 2 (12) JieE W F1E, 5 A 2w
K (12), 24 F1 BRI SR TTE R 2.
42 ERSEMRASIEER y !

%TEﬁiﬂis‘tﬁﬁfﬁﬁﬁkﬁﬂaﬁﬁ&ﬁzﬁ, M TDB ¥4l
FEBEHLII 19 965 4 4) T AU 48 19 690 % 4)
TAENMREE AT LI, AR E T 4 40 RS, 4
A5 CRF 574, BILSTM #%Y, BILSTM+CRF #5 %4 i3t
1753 I MO6T EE, SR IS TE R AL (1 B 2. DL SE5G
Y SR B5E A0 IR 25 9 R — B 4. S50 ) L 2y A
Wiz 4 Fiw.

x4 BRIISUESLI T (%)

HTR P R F&
CRF 86.67 87.84 87.25
BiLSTM 93.25 87.98 90.53
BiLSTM+CRF 94.97 92.10 93.52
AL 95.83 97.41 96.61

B2 4 WA, ARSCHTIR I 59 P 1E, RYE, F1H
FEARXS T HoAth 3 ZHXS thi@@ﬂlﬂ&ﬁz%%ﬁ%%, P 1{H, R {H,
F1 {8 B4y 53R TE T 0.86%, 5.31%, 3.09%.

(1) #.JZ BiLSTM & 7Y

W 2 5 56 W % K 4% T A0, BT CRF BE8E 78 70 %
FERRTE 7 5 0 T 4, 15 21 42 )= i AR i 7 51, B DA
B/ CRF |2 24 — AN 58 B SEAR 4R 7 (i = 14
B ) 3% 2 B e A M B W AN SE 4K 1T BILSTM
B E LN UE R, ER 5 R4
R VA A A B KA, 75 5 e 5 BE SE AR 4y it A
%fF BILSTM. BiLSTM-+CRF W 77 41 5, J5 & iR
il R AL

(2) ¥.Z CRF # Ay

thF CRF HR LG L a5 > ik, i Tk
TR RFAEAR AR, 5 Z R B 2 2 T idih R B B
FRREAE, T S A SR PR PR 6 bR SCE SO R AR L
K, Bl BILSTM+CRF J7 i AHIL M &, 76 P LIk
CRF #2251 1 8.3%, R {H#EH 1 9.57%.

(3) X JZ BiLSTM+CRF 2

Z B BERT AU, H 78 SCARRAE $& HUI) i i
AR AR R [7] > B0 A [ 1 S R G s 1, 4
3 171 % S 6 R il ARG e b 5
tﬁ'”ﬂlﬂﬂ@“#”ftﬁrali%iﬁﬁiﬁfw‘a}\fziﬁﬂ LLFE 5
44, X Tl 6 A AN 1 i v, 5 BRI, 1]
REEF .

(4) BERT+BILSTM+CRF #5%!

SEA = ZHBERL, AT LU BILSTM 3K R 3¢
25 RAFFAE, 7T AR PRRAE 278 10— 11 22 Sl L, 45
& BILSTM+CRF 3, IR B A L .

43 HEXTIEXEE o4

SRR IR, E AR U P S s R 1) i
U I 7 1 N BEAE L VAN R 81 5 O N BT 1, SR
WA SCAITR O iR B A, TR 2 ) TDB $idis
FBEALAHEL 19 965 M) FAERIIZREE, #1119 690 4]
TAEA A SERAT SR B 1 3 AL xS L T, X
i e AT P ER A S 2 R AT e SE PRI, 9 5 LU
S AT 1L O T RMIME B o S 5258
5977 05 S SN AR ) 3 2 B AR MBI T
AR EG T, 8 3.3 15 A P R bR 1S B a0 4 R
ek s.

£S5 SAETUINEIES R (%)

ik P R F1ia
SCHR[10] 83.4 95.7 89.1
SCHR9] 87.5 923 89.8
AL 95.83 97.41 96.61

W52 S0 28 S AT, AR SCRTER B 2 TR A )
J7 V5 FU AL 2 2 O IR AR RO 2% HA KR FE 32 7t
F B RO VR FE 2 S Re i % 2] SR BRSO UE R,
A SCAE L EE Al B fif o T SOARRHAE 7RIS 1 — 0] 2 3L
) /5, It DA ASE 2 7 i Jife S04 N S5 s 1Rl A 6 DA A
REWFRAE BT, ok P AR F AR T Bk L")
Sy RIARE T 8.33% Fil 6.81%, R ME AN T 2618 i
T 1.71%.
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MLSEAR, ARG AR AT T IGAE, P 1H, R A F I
1k 95% LA b, H P, R, FAEAH LG AT 503 It K 77
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