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LIU Kai' ,ZHANG Hong-jun’* and CHEN Fei-qgiong'
1 School of Graduate, Army Engineering University of PLA,Nanjing 210000, China

2 College of Command and Control Engineering, Army Engineering University of PLLA, Nanjing 210000, China

Abstract In order to solve the poor quality problem of domain embedding space caused by inadequate military corpus which
makes low accuracy of applying deep neural network model to military named entity recognition, this paper introduces a domain
adaptive method to help learn the embedding of military fields from more useful information of additional fields through distribu-
ted representation of words. First, we establish the domain dictionary and combine CRF algorithm to perform domain adaptive
word segment with the collected general domain and military areas corpus as training corpus for embedding,and word vectors are
used as features and spliced with character vectors to enrich the embedding information and to validate the effect of word segmen-
tation. Then the domain adaptive transformation is carried out to the heterogeneous embedded space of the general domain and the
military domain,and the domain adaptive embedding is generated,as the input to BiLSTM-CRF layer of base model. At last, the
recognition evaluation is carried out through CoNLL-2000. The experimental results show that,under the same model, the recog-
nition precision rate (P),recall rate (R) ,and integrated F1 value (F1) of the proposed method are improved by 2.17% ,1.04% ,
and 1. 59% ,respectively,compared with the military field embedding trained by a corpus which is obtained from general word
segmentation.
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Fig. 1 Domain adaptive word segmentation flowchart
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(2) Bl 23 (6] B 5%

e 2y 5 TN G5 00 45 S8k 37 487 A w, Fllw, o RL K 0 1) 7 306 7]
P HE AR HE Mikolov 4577, K B i) [] it Mw, Ze PE# 5 Blw,
DA 5 ST e A #E

FAT T ST A P FE M W B W XS R R SR AT
Blwi s wi s TR S P A A T4 7 47 1A ool ) B 1] R0

TR LLT R0 S — R 2, LB MM TR
BRAN F bR A ZS ]2 7] 6 8



X Bl AR T ABEOE N R A B T S i 4 SRR

295

arg mZin‘g:la; [wiz—wy |2 D

3] 2 5 ALY T AR BW.Z . LN R A
LA R (1)) A 66 sk FBR B8 T (20 19 W8 1 70 3

1= |wiz—wi | 2
1ok

J(z>:§/‘1‘ WiZ— W) (WiZ—Wi) 3
1

AR SCHR A YE BE S 100, # Wi FI W i 4EEE S O | PT | X
100, A7 L 20 (3) -5 850 2 4 2 3 Ay 5o 0 0 I o A7 HE T — 1Y
A BE Z, NI AR B )5 i AWZ . 5 K R TE B AR
H HE SR U SR R o e A2 TR R AT VR U SN TR L A S
L A T

Bk B R U A B I B R L S B B RR S A B
PFE w0 R R A A B R A 4 SRR RS
2.2 Efh#ER

AT EAN AT NER 5 1Y BILSTM-CRF £ &L 25 4,
A 3 FTR  HO A SCHE R B

cielelelele

BiLSTM Layer

Embedding Layer

&3 LRl
Fig. 3 Basic model

MG Lample 5% ) BF 55 . FATKE word2vec™ Wl 4 J5
B In) 45t 2 7 AR Ry i 44 S PR USSR Y S A . IED 2 S RE A5
PR JE B K M A1 R SCAE B 3T & A B e 42 ) 4 (BiL-
STM) , Ho = A A FR i (9 B2 R A A B i 1Y) 391 D0 A 25 HE
RO B B O T BTN A% A 1 4 AR A L T AN A — A
FREE, T LA AL 8 o 76 5 2 5 B & 1R REAL Y (CRP) J2 i
TR RGO AR 28 29 3. BRI S v 3 2 28 4% 1Y) O )
1% 49 S Wt T ASE AU v T ) A R i B 6 4 2R o A B
Fe/IME S 58 B o AT $ o A28 1) bR 28 TR 8C2R . 5 F A ke
BEAZ WG Bert %) 1 75 AR A G, BILSTM + CRF #5174 %f
FAR S W B O AR DT AN B A B T EL L 5 5 TR
b NZRBCR S, b Bert B W & 1 H BEIR, BT DL BILSTM 5
CRF & B i) BT 7 iy 44 95 PR R 0 A6 4T 55 s sz e, 2 F
3 P AR M AR STk P 4R 1 R Rl AR A
2.3 e

YR AR B an &l 4 B s . YIRS « 8 58 R A S8 d
IO 75 St A I8 AT 4310 5 2R R 465 word2vee T B
SR FH AT QIR 380 R 2 40008 i A CH BR3) 5 B T s
TR B B bR it A A 8] 4 o 1a) 1 SC2S () 25 85 L S
U A R AN FE B BRBUR A  5R R 4 R B i AR R R

D https://github. com/fxsjy/jieba/

» https://github. com/brightmart/nlp_chinese_corpus

R A2 Gead B & S IS A2 2 RS 1 R AL )2 AT b 4
0 AN . SCRRL25 48 H B9 ELMO #8285 . F H LSTM
I 25 2 R AS o 2 7 ) 1) a2 W7 LA R N E A B, LSTM
W £ 45 — J2 AT LUK B 3335 0B TR 5 B, AR 2R RAE RS
T BE SCfE B DR R AT SR F OB X K A R A2 2 S DL
i 2] BT SCE B AN OOV i 1 i, I Zhad B, B 5E
1 FH 25000 16 A A R, 348 - Adam 1516 5803k 7 B 4 4% 5
FRA R AT, 248 Adam 553 A [ 2 o pg AL L AT
e P B0 8 A DT R 2% > 23 o ke sl G o BE R AR L O LA drop-
out JF /MY it G )

| 0 RA % R |
+
| BIiLSTM-CRF £ |
A
EE4-E 372 UN
FAkBIERZ
U B 3 L
FRIN HF A& T __
EH AZ LSS

FriEiE R

B4 NRmrE
Fig.4 Training process
MIRATE A — A0 B BRI B bR A B R AR 2 (]
& FLOE IE B 1 #6542 A — 45, BT UL CRE 2 45 8 R4 L 257
mr .

Srmlpu[h

L="log g . Fs,
Hop SUIRESE N & B AR 2 945 B0 Srearpan 1838 LS FR
BT, RAEAR LA ECR A F I FE SRR & 5T
HE S RN b 5 5 b 255 6] 10 66 B ME S AN 3530, | . 2R 2k
ARy R A S A L 28 0 A B SR AR A R AL B R

3 EWRE

3.1 SRIGIREE
e rh, ALY EBAREE S B B INR 1 T

*1 WS HEER

Table 1 Hardware and software parameter
Type Configuration and version
Hardware Inter(R) Core(TM) i7-8759H,winl0,16GRAM
Software Python3. 6. pytorchl. 4
3.2 HiEH£

SOG4 P 194 0 A A 45 AR A DI 5 B S RS AL I 25 b
R AE . AR H jieba T H it 47 401 , word2vec T H it
Fria e AU k. V5 B R0 3E 460808 R LR W T A I wil-
ki2019% fF 3CIERL L AL 104 TTA TS0 45, B bR R 4 535 40
BOER, B oscrapy JEHUARERAY 1637 o Z2 81 [0 .4 339 5% B A%
ERGEERHEER SR, HRamngk 2 gl b
2y 565 TR .39 J1 &K A, BT BHEIERZ Loy E S
SR FETERE R PRI, AR RS2 06 SR Y 1Y o 4 R 42



296

Computer Science THEHEL2: Vol. 49,No. 1,]Jan. 2022

NTAREA B, 5 A R IR B i /B E RS B 2t A T
TEFIAR 2 AR 1 1 7 i) 22 5 AR UG SR JH X W) g oK I S B ik
(BMMND X JEHUAS B 19 410 77 2% 3537 I 15 AT S8 AR AR 7 5 0
J A5 B0 bR TR AR A A, Nk 3 A,
2 AL %
Table 2 Embedding training dataset

— &% Wk X104 % x10t

(~) (=)
[ % 266
BE 222
zE 210

D}j;tifL K E AR 504 66 9
W 4 1 ¥ 183
o, A B 103
R B ER 149
R#B & 3025

EFEHH Heh 751 499 30
HA 563

it 5976 565 39

3 ARIAUESE

Table 3 Annotated dataset

Dataset Number(sentences)
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Table 4 Named entity recognition tags
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Table 5 Comparison of experimental results
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Model input  Precision rate  Recall rate F1
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DAS+DAE 83.96 82.07 83.00
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