338 B 3 4
2023 4E 6 F

A I~

TR K ¥ ¥ f
JOURNAL OF CHENGDU UNIVERSITY OF INFORMATION TECHNOLOGY

Vol. 38 No.3
Jun. 2023

XERS: 2096-1618(2023)03-0298-08

E F Re-Perceptron-CRF §J#3E 38 3L 7&K 43 17 5 3=

FEAM,

(R ARIE B AR R F W07

8 E .1 Re-Perceptron-CRF AT R e

| % 4
B2, w)l AR 610103)

SCRHE L, W A EAT VI 00, 73 BRI Viterbi |, Percep-

tron ,CRF 1 Re-Perceptron-CRF 4 535 70 X MYE S SCAR BEAT 0 R 5% . BLARCH 36 18135 43 BT X 38 28 SO AR fiff
JHIEM B HATIRAEACAL B AT 2138 5 43 7 (9 FRAL B SCAS , 33 8 Perceptron 15 CRF 1Y XU H 53123 M1 4% [ 1) 9
e R, 2853, Re-Perceptron-CRF 537 B W £2 55 A A1  EHER SR A 4 [l 3R 1 B0 RAF 3R 3, HMER R4
W13 513K 5] 94. 36 % F197. 02% %7712 I AIESESCA h SCO3RIA G T AR S — 2 OB ST R, S Jm 2 17 FH S 4
U AR S o AR R TR SRS 1205 EEAGE TR U, A S ARG I 45

x #
FE 452K S . TP391. 1 XHERFRERD A
doi:10. 16836/j. cnki. jeuit. 2023. 03. 008

0 5§

TEFEATH SR U, fy T Hp SO 4 BLidh
(¥ i) B AR, B2 W R L R
HUASRE 4 R ik S0 % 2 1) 70l . 75 AR T 5 AL 3
(natural language process) > WV, 71 LT ZLRF X 48 1)
i B s ke, S s A R A X — i
FE B o S0 i) — BB 2L A Ta IR o s 1 in) i
I SONFDFE . SR, BEFTORHZE AW IR, 7%
SRR TE R C ICIE T 755K, 1% By 3 5 Uk =
B SCARR N BAR ARG — , T i o0 ial 2 24—k
FOARMERT . ASCLMIE LA T WFFE X 52, fifp R L
FEICAR B 3 I 3R MO LS 2 268 o WLFE , BV iS B 4
LOP TGS R AN A R B B R 2 AR SO E A
FFRNE,

1 MEXTHR

WSO TE T Z2 WIS A, A [ 5 R A
AL R A 3R RS (E S s 1 AR 28 5 52 LA
ES AL EE P N E Y G iR B S S TR
( BI85 R Wi s MR T it 1) ) ) 19 A 40K 1
B, LA R 2 R GIEORTE LA 44155 Y
Wi iR A ER P . AE RSSO O A oA
AFENE , WU B IR 2 SUR R S , 46
Ao A B A s R R B, i, N A

Y75 B #5:2022-07-05
HETH . 1)1 RH RS LR A% B H (2021GFW015) ; 14114
L7 455 IR I 5 oL A R B0 H (DSWIL21-3)

W, FEAE LS LA RS P X5 ; Re-Perceptron-CRF ; 33 ML A i

FEARZ 20 A M I 4% 1) R 76 43 B R) | X T 0 R
T 75, 346 ) 38 AR A 5 W A, A A AR G
R ™ S0 R 2 ) 43 < BB LG R Bl g AN )
“HEOT R0 TP A TR S 0 A 4 3R {H 3T
AR AR AN B0 T 75, 38 3 L2 R Bl
i)« R U A I ORE— 284 A DR TR
K BRI ELIE FOK R S 3 34 < < TR
“ERTh X R AT BAIEA R, MR AMA ML
SR , R 5, (G B )
W R AR R R, B — B TR A [ R i
TRV IR — < AR HE B 2045 10 A, T A SR A — A
T A I LR , TR E A R 43 00 E G, it
S U B R A RS e AR R S0k
R ERERTEBE R, R A 0 7 e 0 A T
Ak

W TR AR LT 4 RS L 2 T ML) A 34
PRIEEES, BB AR LT SRR B R SR
FOKE R SO AR A2 4 i 3l F) ) 2, R SR i
ROF B R SO L AR B TR s i, A 1 3 AR
W, ELS RfORLIN )2 55 TR R 3Z L 25 5 AR
g0 Javk I TR R , HT G AR 3R]
PERR T2 , %07 12 B 0 S B e — B A M A —
BSR40 45— A1) B el P R, i
Ao LA T B ) P A T B 1 T A 1 5 0 A
40 HMM (B B /R B SR 550 1Y CRF (46 PR Bl ML
i) 12 ME (e Rk ) 1A sk A [ SR TE RSk
BRI T AT, A 2 K B B AR
GRS M R B AR s e BTGtk



%34

ZE M, % . L T Re-Perceptron-CRF #9HL7E K LR 515 #F 5 299

SR AR, A BT bR k) K R kA
B IR X ERLE  , RO AR IS G 11 e hn i 1 25
XA R AT A BE FA % B A 4T R0 DT, 5 1 7
BRIt S BT IR 2 2T BT P A i 2, TR RE A A
PSR FEAT 55, % F 5 %4 LSTM + CRF , BiLSTM +
CRF!®) 45

SRR T TR 50 431 S XORIORS B 04 1) 1 R 5
ROFHNIRBIR R, AR e, XIS 2
HR P 3 AT AR L A 5 S ] — Sk Y
5 TR TR P R A R ) o s R4 71 S
ity , 38 2 S0 K I RE A ASCHE R A i) — BRI A
R, X N T ialiE R bR T8 AH G TAE 2 — 2 # Bh 1
FH o RG2S 48— b 2 4 3] 28 A Al XL 1) DC i 43
T %7 EERE T N-gram GEitH 70 | BEAG 25000 0k 4
AR TAITE 1) 43 1) o AR 2R B S ), SR R A 4 i) e 1
Liu J 2507 58 o M it r Bt B Al 50203 A B PR b i 4K
o A= AH ) 0 0 25 280, 36 U R LA 43 1) )
AT 55 X PR 7 3k %) 1) B r 1 o SR AT i), I
BPEAS B 0 R 4R e P S0 1 BE L Gan L
ZEPONE i BERT A9 1R SCFA A RS2, 382 —
s B3] {5 B A 3] Self-Attention [ 45 71 () 43 1) J7
%, IFE A S BILSTMs Xt e, & BLZ B A HoA & #0
Mt Si H AR I A 24 N 45 10 4 a5 % T S i
TTWRGE, K IO 2 00 248 A A B ok o fe ke 43 ) 3 8 0 ofe
B ) vh o ) AR A I AR Yan HO 482 H —
oo 5 T L o SC o3 1) VR A7 4] 325 0 T 8 RS AR A
RUAT DAFE SR B A RRIE T B8 5 R 18 A0 T80

RSO — B s T e B A A Al 45 4 fk 4k
Wi, 55— M AR IS SR EL 1230 2y o i A
i, B SCAS P 25 38 5 0] DL AT SR A, A
TEHERR R IS ALY SRy ], AE R A B B RS
YIS R b B A A RO <R, < K
JIE BT AN 3 2 1 U 8 ) L P i 1) 8 S U
T IR R K S e B R — P AR, i
FERAE S SCAE H 2 PR A, 0 B B A o
ARIRPR” Bt P I SLECBR A R S A W B R bR i)
TR A AT SOA . TR A R
SCAR PN 25 R X 38 (RIS A7 A 1 I L LR 45 T 6
) AEIAE AT A NSRRI R N A, A g, K
JE B TE A S B Y R X — SR T R
FHMIR A “ KB “ JE B “ AR« BRI IR
[, ZEAE G A i) v ARXERE “ AN AR KT “ A A
V™ DA B IR RE ™ R A5 IV — > e A ik
FU15% i 2R R EE R LA/ i« otk Bl

PHASER T B, BEXT L2 A , A SCHR H — R Re-Per-
ceptron-CRF 195310 J5 % 3 3F T D D P A 3 2k
SCRHEAT AR AL FET B2 i 20 R ARG R E 0T 5 48
BRI T X L S8R

2 ETAERXANFREEZNE

H S RDE SR — BRI — R AR )
53 A 3 e a) TE AT IR PR AR T AR 3 i i A 3 2R
ARl i HR AR B 1 B 0T B I S 2 1 SO

FEH SR E B A R TR A Y
EH AR R E RS E — B TR T,
Fa 1) o B ME AR AT T B RO BB T S T B X 52 8
R N TRRE S TR

T F R 5 1 F % % Chomsky 2 1 Y
PSG'? (JEVELEFITE R ) AR BEiHE F B n-gram (n
TR ) ABTR 24 IR 8 2 2] 1 75 AR NNLM (A 28 %)
IR TR P RS A R T S HE ALY
Viterbi ' 53 AL T IR 3 2 2 15 75 B 1Y) Perceptron
AP 5 CRF S AFBENLIAIEA I8,

Horp G S R n-gram 1) 7 B, BN G
AR A 2 3 T8 ZHT Y n—1 A FLR 52, 4
HZ, —ICHEB IR R &N RE A B ST Tk
Forigaa th B B RER R T 8 B R
mi, LA R, BAAR AL,

p(w) = [lfllp(wr |wt—n+1 ?a)t—n+2 [ 7wz—2 ’a)t—l )
TR 7 2] T 5 BB DU 2435 ) T e 28 o 24 o 5 A
TR NS B AT B — A AT B A o — ) 1

AR, B — R FAR T bl — A i 2

2.1 ETF Viterbi FIHER X AL RAE EME

Viterbi FEA BT LA S MU 1975 1k 8 55K
fiff BRCIRZAS P81, e —Bh BT RRE T T Sk —Boulin
FeBI RO LERS LBt AS (B RS i LB 42 , A SCH ARl
JER— AU " R TR A AR SC
A RESCAR S 3R] AT LR Viterbi 505 9547 3K A, .
PRIZBLLL WS - AN e o], BRI AR WL 1,

1, RIGHE
o

Bl 1 Viterbi 8P & Fi 2



300 P T S R N

I £ X ¥ ¥ HK

% 38 %

BT R — M8 e, P B S M E £
REEATCF R A B ((begin) 1 B, M ( mid-
dle) At E(end) i &, S (single) BAh
A,

TS A SCRERL N R Y 8 0 = (LT,
SRR R i FREIRAEM o,
PLE LG F] 1o A0 E AR R ZOWIF8 0 1Y
BRICEAR 17 = (i) iy o1 )  RITF S O BYXT R i
FERRRCRES

HRYE Viterbi 595, #EATHT & AR 1 X .

FE X8 NTEALE ¢ RN @ WA B (A
Iy i) TP B AR R R AR

6z+1(l): . maX_P<L1+1 :l’Lt.”’ll’.”Ol+l "“501 |)\)
i1hin. i

= lrgjgv[é,(j)@ﬁ 10,(o,,,),
=12, Nyi=1,2,+,T-1

FE S NTERTZ ¢ RS @ BT B B AR

byt ai »0,) TER BRI BEARIOEE -1 NS5
g (i)= alrgg%x[él_l(j)aﬁ] =12, N

FRAE LR A, H UL B R T oK i

(D) HEM t, 17 & (Input 178 ) B ¢, L7 BRI IFA
BEAR , H AT S PR AR A A A R AR 5

()RR R GG 7 B 2 o, 7 B A B 42, IF
WETE ¢, DLEF] 0, (LB TA B IERE

() BAEM ¢, B ¢, fi B AL PTA B A
KBNS, H) e KBRS, 268 o, &R ¢, V&
ALY EEAE SRS R 1 il A B 2 s AR S iR
PRAREE S o, TR A AR PR 57

()R (3) 800 ¢, (BT A BR3¢, AL
B2 AN A B B TS, B R B B AR T S T
AR T 2 s AR R e K B AR 45 Ay, TR 5 5 A %
1%

(5)KF 1, (i, EELIR(3) . (4) P AERAE, i
JE 4, NLETA AR R o A B 12 AN A
BRI AL EE AR , 5 e HAB AR

(6) b4, A FIREAE, R ¢ A0 E SR %
(AVIRTEN 5% 1 SNl e i NP

(7) EAR I AR  SRAF R AL 42 17 = (B, E, S,
B, M, E), HAREKLL WLIE 1 AHLE 5,
2.2 ETF Perceptron BANHL M TER XA REE
e

BMLE R — R A Bl 7RI 2R 4
T Z AR, B A— D REASIE AT IO S K

T AR IE R ZERT L, TR E ARG TR 22 R AR
ISR NG, 2B, BRIRZE BB RN M IR,

TERLTEZE A I3 ) v, 3l 5 folf P 45 4 AR S R Lk
Frocs A5 JUAH LU B RIAIL , Ho SR S O 2751
-5 AR PRECR AU S AR | S RE S i 2 T R R
(Rl RE TR AR 7 >0 3 LA “ 50057 1) 1k D 451, LA
AL 2,

2 Perceptron il 1] HI AL FE A

(1) FRANNGFEA «, [F]IEE AT 43 BRER score (x,y)
=w - @o(x,y), HH, o(x,y) Fm x fly ZHAVEHE,
w F7N B R AE RS I ALER 33k e AR R IR T 4 A SC
A BYIYE BB, M, E, S, I X SE R AE HEA T
FPHNRTE

(2) IRAEFEA o FIXS I B SEAE y, AT LIS B 5 =
argmax[ @ - @(x,y) ] 5

(3) K T y=ar}grenflx[a) c(x,y ) ] (T A
AR ) 5 y=ar§gax[a} c@(x,y) ] (LAY
rimlPEdnit) bud, B e« 48405 B3Rl 3] 302 5 0
o SRR 5

(4) AR PIE A A, W HAEST, RIAR ST 53 ki %k
BRI, 115 X S HOE T

(5) EE (4) hEAE, RE BN, BB BRI,
i 4By |

2.3 ET CRF £HFEUISNASE LRI A D RE MR

‘Anoptima!
olicyisfoun:

S BEHL 3% ( conditional random field, CRF ) J2& i
WG EMMTH) X = (x,, 2y, -, %, , x,) FAREIFS
Y=Cyis ¥as s Yamrs ) EMERIEZRAERER P(Y1X)
AR M TR E >,

DL R a3 AT ) AN SRV i, s CRE FERR
TSR SR (K 3) .

olicyisfound

¥ 3 CRF 431 8 8

(1) &M CRF XL SCAR I3 i) & — Rl P31 AL 53



%34

ZE M, % . L T Re-Perceptron-CRF #9HL7E K LR 515 #F 5 301

7 (sequence labeling algorithm ) , ML 551 X Bl A543
i RS Y WU X BB, OF H X Y A
JPANEER, IR R K LA E £ 1485 (linear chain) 251
BERLY , RV 2 2 R ] ek
P(Yi|X’Y1 v Y Y, Y )= POYIIXLY LY )
(2) MIMMFFF X Bl X = {“rh7 «a8” <7 <f7,
CETLWT R R VR IR R A R R
[B,M,E,S} AU FIRETEFFH X ALY LR TR
R P(YIX) A MR

P(YIX)= exp( %Aktk(j’i-l,yi,x,i)"'

1
Z(x)
%ulsl(yi,x,i))

(3)Z(x) HIA—1bps gy .
Z(x)= g,exp( %)\ktk(yi_l JYisX,1)+

g,uls,(yi,x,i))

JEH ¢, A1 s, AFFAERREL, A, FT w, A% AR (A

(4) T8 36 AR oK B0RY Bl A A A E AT DI 25
P X = |, SR
SR AT VR R TR R RE R LR RS, O Ho
AR DR AR S P 0 BEA TR AN TSR A S8

5 Perceptron ALt CRF 7E4F1E bR £ A ] |
FI 53 BRI S0 LA S Al A2 ) B 5g ), X
A HAE T Perceptron £ Yk H Al — > Y11 2k 52 1), 1
CRF W25 8 Hi 4 . #6752, Perceptron 2311 fix
FEEIFFIRNTOL, T CRE Hr A R A% DL HER 32 15
Sii s

2.4 E-F Re-Perceptron-CRF HI#ISE X X A S iRE
PP e

ATEIESCORAFAE TR 0 7 VEAW IR | 25 5 %W 77 1)
SR B X SOR RIS, R B2 B /] LU AN
A5, PR, A SCHR R —F 56 T Re-Perceptron-CRF
LG 3R | 1 oK ) AR WY 2 SCAS 2 R W) 35
FT5328 W5 25 W SCAR A TR AR A 4 T AR
SIHTES SR IBE ) 235 2 VLB T4 a5 B L
P58 3CAS | DT 9 /0 T8 3] (%) (A 45 T 7 L)
FIAR S5 AT 5 25 D0 T4 53 6T 0 1) 5 SR B B i, LA R s
o TE AT A I, PR AL BILS 1 SCACH Perceptron
1 CRF HEATRlE VCEC, B[R] i AT P A A | 3R [T
MEEA H LSS

TEXSCAE IE RS R v, R BRLIE2E SR 2800
AT, MR X L6 20 53] R A7 U0 I AR 25 ) K
HY) oy A, P, 55 5558 5 % . Perceptron

1 CRF B9 43RG 00, T 563K 19145 B 1a) 50 K DT IE 1) 25
=R N

Data Processing Dependency Parsing Chinese Word Segmentation

Input text

Refturn
respective
Text optimal results
categorization

!'| Part-of-speech

. tagging

Dependency

parsing

____________

Standardized

Category n-1

Standardized
Category n

— | 000000001 P

Use regular
expression to
standardize datas

Bl 4 Re-Perceptron-CRF 5 1k i 2

3 WKk

3.1 SCIGEE

SR T F (PR R B SRR ) ISR
Xof PR P DL R SR A B R R A TR
F bl AR Z2 R 1% SCAS BRIV 10 SR BRI 44 PR B H:
FTOUEBCRIRE WA BN, ) 2 B 35k A7 A8 T 3 ke
B AR AR 2

(1) 4404558 % <0. 1 mm H A J¥ <100 mmFt, &
D7 KT AR N SCVFAAAE 4 SR04k

(2) 4 %I #5 96 B S (0.1, 0.5) mm H K B
<100 mmftf, &V T oK AN SLVFAFAE 3 2R304k

AR AU AR R SO R AR 17 0, DSOS AT 42 i 4
B

(1) d-f: defect-forbid , BEFEA FRIF, XTI R
B BE L AFTE , SCAAR N - < BB . A e ir . 32638
e

(2)t-d ; text-description , SCASHli i, Xif 45 Fp R~ 2L
SRECHABRURS 18—k, Sy —AFh) . 3k 1356 1M1d)
(8

(3) c-t-d: condition-text-description , 2% {4 3C A< #f
W ARE S R R ST e RO SR BH AR RS
AURLIL A , Dy — M A) . 3k 3162 MRl

(4) m-t-d ; multiple-text-description , Z2 T SCA A |
XA 5T e ROT SR BHAB AR 1R A
AR, 3k 13918 AL

BRPEHIA T DL 1,



302 ®oOH OA4E OB T

% 38 %

1SRG IR

Category Instances
d-f AU AR
t-d FBRIZL < AR B T B AN M 1 R R
otd DT TR 0 6 < 2 R JEE E S 4 8 mm I, AN S i B 9

FE 58 mmPh BB, N d8 mm

G K5 — o R BE R R T IR BE /Y 2 3%
m-t-d — AR BT AR K F500 mm? 5 —AN434% 1 K B

AKF150 mm;—A5048 BEAKF 4 &b

3.2 SLIFIFE

A A BRI HEAT | BB, M, SR ERR U, 2E
X He A S i 4 28] PPN EIL S, |, T 15 O AH R 25
W, FERART .

(1) i AL 581 Viterbi , Perceptron ,CRF #4717
PEFR I 3 1) S

(2) F HE 4 A 5 7 Re-Perceptron-CRF | B 5 X} 3¢
AP IR SR AT UAT A2 50Hr , AR A3 A 45 2R
I IE WV FCHEA 7 SCA N AR HEAL J5 38 3 Perceptron 5
CRF By 5 iR m & H B s

(3) X ERFESEATA R G, A4S IR 40 1A i
(1] % P53 1) 45 SR RIE SR 3 1 L 5

(4) AR RS PR .F, \R(oov) \R(iv) ZZ &I
fli BT A SRR, X B 45 0F 40T o

3.3 LIRHER

K7 3RS RilE

ARG IHTAE R ik ) rh OB i) S SRHR T 1) 331
Mol T R G gl
B S BUR N A BRSO N 3 R i M Y S 1
el BET AR R R K R — T
IR ABAFAERR P TE ) A BRSO, DRI R B0 SO

HATEIE .,
3.3.2 »iEERL

Fi HEARAE A 3 T 285 5 1 7 45 1) 1 22 ) A A
KR (MAF LR AE AT TR RRESE ) | R IE ) 3R
KGR SO A TR EALAL BE €056 45 s 755  JCH
FREISE . MRAEAR AL R 45 2R SRR 2R T A
AACFRAE R 70 A 25 R AT s, il g ] Viterbi |
Perceptron & HIHL . CRF 4% 14 B #1 3% . Re-Perceptron-
CRF #4731, 73 5 AT ORI L, I 328 £ B A 1)

. N SR b AT SRR 2R CR 5 TR0 3 45 R AT 0
3.3.1 AR BT R LKL LI 2 ~ 3
Y V= N TS N, ] (W) ~Jo
WAF ) BE AR A 5T b 2 B W dnl X 22 ] A9 SC 1B , 3%
AR ARG AN SR Y Rk AT 2 k2 rARORAIE
ANARAE TR 28 T X SCAS Hh S A R ) i B B HE 2 () Algorithm Text
E@Wﬁjﬁ/ \ﬁﬁ—} Q fjjiﬂf,” [34] 5 Correct Results FCRER G
H4 3T Python3. 7 B 2w FE 2 5%, 3 i PyhanLP 45 Viterbi BB
A AT IRAF ik oo A, OF DL B30 . KRB B S8 AN Perceptron R/ e
BRI, SRR S 7, r b
Dep Tree To Relati Pos To SRL PAL To PoS 3 4 5 3 7 8 9 RB-PEFCGPUOH-CRF )ﬁx’lj(ﬁk[«ﬂ?
B oot W B ow——
| |l> i1 dobj MN B B ONN—Np —hyp ————————yp -
e T, o ! #3 SHTMER L2
| L,—_—Ez ce e & |-ArGe B ch NP — P
I 7= ?% R e ?‘é - %% = ; LI,, | Algorithm Textl Text2
Lo —1— iBid dep w B |—rrep Bl W | J
} r‘: %}% :22:“ ggs ggﬁ ._‘|->ARG1 %}g g’:ﬁﬂnwp — l}»vp J}WP Correct Results RARTF N LR
Sl—EE b W EE 2 NN np —Lonp —1
Fls s Viterbi AKR/F s B
Perceptron AKRTF JIE/ JEE i
g ST S -
Tl TME i B B Bz Re-Perceptron-CRF AT i JE

K6 ks




%34

ZE M, % . L T Re-Perceptron-CRF #9HL7E K LR 515 #F 5 303

1M 5 W, Viterbi 4318 B 45 R e 2 ) 430 — 431,
BRZEM R X TR 4% 1n] “ 2% 317 T &, Viterbi F1 Per-
ceptron JCEERF HAE AU I 43, 1 CRF N RERE 11 A
P EXT TN KF M F , Perceptron Uit CRF X fg
IR G 2K Re-Perceptron-CRF B 3144 Perceptron
H CRF B/ 45 R L5 G 3R [0l 5 22 v — 5 5 HEAf
25 RN FEE W R XA B TE T | Wi Hh
G312 G 44 TR A A HE ]

3.3.3 HLEAWmL

TEFT I RIS 2 SCAS v | TRl REAR R 22 B0 —
FEAFAEIE, SCim), fn 68 JRE FE ™ mT BRI 43 o < RIS/ 38 B
R/ JEERE SRR X S — N HE K, Re-Percep-
tron-CRF R4 ] T SCH AR {5 BB A7 40 K, 38
TR AR A Xof e SR AT U0 A S SCA rp 3k gt
21074 A i) %, Horph s 3] o 31 8396 4>, IXSUAR TR 1Y)
I SCARIER A K 4% Bk T B SCIRIPI A1 B L3k 4

T4 BSOS R

Algorithm Correct Segmentation Rete of Correct Segmentation/%
Viterbi 2632 31.35
Perceptron 5841 69.57
CRF 6030 71.82
Re-Perceptron-CRF 6912 82.32
3.3.4  iaak AL

K 4 BT LB o3 T AT XL SR LA 8,

Comparison of Algorithm Speed
—e-Viterbi

0.175
0.150

Perceptron

—C
—#—Re- Pesceptron-CRI

0.125
S 0.100
& 00w
0.050
0.025
0.000{ * =
d-f t-d c-t-d m-t-d
WA KR
8 RS I
MIEI 8 RI, Viterbi S8 32 1) 3 B 7E X d-f 5304
AT AL BN (1% T RE R X A 18 | X A 24 SCA 1) A 3 R
JERATN T AN 3 FhEERRT-, IAh, 25 5 U R
ANHA BEFEZES  [HJE Re-Perceptron-CRF F#) 43 1r] 3 &
%
3.4 EIEWE
B B R R P 7 L
R A F, AR AT VAL, BeAMHSIA R, T R, HEAT XS
o R, Fl R, 7353 /R A& 5710 (out of vocabulary) [
A AR FPE 578 (in vocabulary ) B4 1%
FIRFEARITTE AT

TP
~TP+FP

_ TP
~TP+FN

_2PR

""P+R
SEIS KRR L 645 13 FR iR AEAS AR PE IR A AR H
BAEEFEFRXT L ILE 9 ~ 13,

0.95 0.9436

R

0.90

0.6233

Viterbi Perceptron CRF Re-Perceptron-CRF
Algorithm

K9 Bt b

0.95 0.9224 0.9702

0.651 % 0-666 : . .
Viterbi Perceptron CRF Re-Perceptron-CRF
Algorithm

B 10 kBRI

0.9567
0.908

0.651 ¢0.6439

Viterbi Perceptron CRF Re-Perceptron-CRF
Algorithm

B S F AN

0.7939

0.8
0.7451 0.7608

0.331

Viterbi Perceptron CRF Re-Perceptron-CRF
Algorithm

12 SR8 sl 4 [l FE %t



304 & T B XK ¥ ¥ K % 38 %
L.oo 5 R, 2008 : 129-130.

0.95 [4] Li Hongqiao, Huang Chang-Ning. The use of SVM

0.90 for Chinese new word identification [ A ]. In: Pro-

,0.85 ceedings of the 1st International Joint Conference

%0_80 on Natural Language Processing ( IJJCNLP2004 )
0.75 [ C]. Hainan Island,2004 .723-732.

o [5] EF% kA SEG kMR EaR[]].

Viter%iﬁBOﬁ Perceptron CRF Re-Perceptron-CRF AR5 A ,1997(3) :77-82.
Algorithm [6] #&Rk, Z4E, INEF. AT LT HREEEARE

P13 B sk 4 Il 580 by

HRPEER 2 ~3 M5 RCRXT DL S 9 ~ 13 13T
il ROer e T 0. % A —$dla 46 )R CRF Ry A
PHFN R AEHSADR T, JF AL E AR AR 50 1 R i
— 3] fHXF TR KT X KR IR S8 A IR DD
AL Perceptron £ 1% 281815 i) R BLAR X OC M, IF H.,
5 Viterbi #1 kb, Perceptron 5 CRF FE AR % 5% 0] (%) A 1]
R ERIKMEERT 5 W 725 A GE N ka7 8l
PRUEAGICIC 5 , B AR BB o0 B A4 TR) (AN Zr A6 TR BE | J3 A% 5
KR 3 1T W 2 1) 1 (H < B RS SR 2" X SR A
A RS IE R IR S R L R AL S A A W W

= =x

jf;_\lfﬁo

4 BREHRFIIE

i ff F Viterbi , Perceptron , CRF il Re-Percep-
tron-CRF 4 3L X ML 26 SCAS iR A gt A7 201,
Bl Re-Perceptron-CRF [T FNH Ml %4 B 5 $2 57,
FHREMS A ROF N SN A 44 T RIS 3 20 & i [a]
PanCIECYE RN S € N (BN U S U S W R NGy
HHTT S, HOZITIEE R RS RA R, Hoh A — 3
R Viterbi FEAEALHR d-f 2RSCARRS FIr 4L 3%
I IA]LAP o A 2R SCA Y 120 Z24% 10 d-f 2830
ARG SR /D), TEIR LIRSS, W B2
FORTERX —F, B Z, 5 e 58 75 R 2 h e
VAR 3 A5 T < AAR] R 32 450 sl R 91 28 SCAR T U C g A1
YU 2 B 22 L 2 SCAS 5 S 2R i 45 1) A A7
AR R, B i T BRI SO TER BE 5 RETR 1E 0
TRIAE B EACE Z2 i1k

SEH

[1] %, KE5 e ATREANZ N LA
P L yd s E (] A REIBERFFR,
2019,40(9) :1662-1666.

[2] Chomsky N. Syntactic Structures| M ]. The Hague:
Mouton de Gruyter,2002.

[3] FAK it ARBEZALE[M]. LT FER

(8]

[9]

[10]

[11]

[12]

[14]

[15]

[16]

TRV SBR[ ]]. B4 F IR ,2000(4) 473
-480.
LR e S S S & B L R D2
AREFM[J]. P AT 8 FHR,2006(1) :44-49.
BB A Fih. B AP LG Sy EE R R R E
[J]. B P4/ IAE,2011,55(2) :41-45.
BRILL E. A corpus-based approach to language
learning[ D ]. Philadelphia: University of Pennsyl-
vania, 1993.
FAAR, WA, F AR, F AT AL 69 RE &
KAEAFE & [ J]. dHHALE A ,2014,34(8)
2197-2201.
Baum L E,Eagon J A. An inequality with applica-
tions to statistical estimation for probabilistic
functions of Markov processes and to a model for
ecology[ J]. Bulletin of the American Mathemati-
cal Society,1967(73) :360-363.
Lafferty J, McCallum A, Pereira F. Conditional
Random Fields: Probabilistic Models for Segmen-
ting and Labeling Sequence Data[ J]. In Proceed-
ings of thel8th International Conf on machine
Learning,2001 ;282-289.
RATNAPARKHI A. A maximum entropy model for
part-of-speech tagging[ C]. Proceedings of the 1996.
REHK, L P Ly AkmEAR[]].
AN AL K ,2015,25(2) :175-180.
J &, AL Fe it A0 25 S 09 RGBT R AR IE T &
[J]. ¥ 345 8524k ,1995(3) : 1-10.
Lample G. Neural architectures for named entity
recognition [ C ]. Proceedings of the Conference of
the North American Chapter of the Association for
Computational Linguistics; Human Language Tech-
nologies (NAACL-HLT) ,2016 :260-270.
WA, HET R, R TERAAMEG F
X iE — AR R[]]. LR KRFFR(E
KA ) ,2022,58(1) :99-105.
R, %, %E,%F. AT N-gram 4515
B P ik )] Bkt S E R,



% 3 ZE M, % . L T Re-Perceptron-CRF #9HL7E K LR 515 #F 5 305
2020,39(4) :633-643. [26] Forney GD Jr. The Viterbi algorithm[ J]. Proceed-

[19] Liu Junxin, Wu Fangzhao, Wu Chuhan, et al. ings of the IEEE,1973,61(3) :268-278.

Neural Chinese word segmentation with dictionary [27] Rosenblatt F. The perceptron ; Probabilistic model for
[ J]. Neurocomputing ,2019 :338. information storage and organization in the brain.

[20] Gan Leilei, Zhang Yue. Investigating Self-Atten- Psychological Review,1958,65(6) ;:386-408.
tion Network for Chinese Word Segmentation[ ] ]. [28] Mikolov T,Chen K, Corrado G, et al. Efficient Es-
CoRR,2019. timation of Word Representations in Vector Space

[21] Si Huihui,Ning Xin. Research and Implementation [ C].IICLR 2013,2013.
of Chinese Automatic Word Segmentation System [29] Michalewicz Z. Genetic Algorithms+ Data Struc-
Based on Complex Network Features[J]. Wireless tures evolution programs [ M ]. (3rd ed), New
Communications and Mobile Computing,2022. York ; Springer-Verlag,1996.

[22] Yan Hang, Qiu Xipeng, Huang Xuanjing. A [30] 6. EMGRTRERIRZ[M]. LK. FE
Graph-based Model for Joint Chinese Word Seg- X F H AL ,2004.
mentation and Dependency Parsing[ J]. Transac- [31] ROBINSON J. Dependency structures and trans-
tions of the Association for Computational Lin- formational rules [ J]. Language, 1970,46 (2) .
guistics 2020 . 8. 259-285.

[23] #% k., 32k P ypAmeyARARE[]]. 3 [32] Kleene,S C. Representation of Events in Nerve
HauTA 5+ 5 2008(5) :126-128. Nets and Finite Automata[ M]. 1951.

[24] Jelinek F, Self-Organized Language Modeling for [33] @K, BEF, LR, F. ATRAEG ES
Speech Recogntion[ J]. Reading in Speech Rec- ey B ER A TRMBERFR[T]. F
ognition. Morgan Kaufann Publishers ins 1990 AE B 53R ,2008(2) :116-123.

450-506. [34] MRi& AT KA, MR, FF, B8, F A

Bengio Y, Ducharme R, Vincent P. 3 ( Feb) .
2003 :1137-1155.

T RSB ETHES[]]. A FXF
FI( B RFFRR) ,2014,50(1) :55-60.

Research on Word Segmentation of Normative Text based on Re-Perceptron-CRF

LI Baolin, LIU Yutao
(College of Logistics,Chengdu University of Information Technology,Chengdu 610103, China)

Abstract ; The Re-Perceptron-CRF combination method was used to segment key words by using the characteristics of
specification documents. In this paper, four algorithms including Viterbi, Perceptron, CRF and Re-Perceptron-CRF are
used to split the canonical text into words. Specificallyas follows: regular expressions are used to standardize the canoni-
cal text based on syntactic analysis, and the preprocessed text suitable for analysis is obtained. The optimal results are
returned by the dual Perceptron and CRF algorithms. The experiment showed that the Re-Perceptron-CRF algorithm has
good performance in the accuracy and recall rates of 94.36% and 97.02% respectively. This method provides some ide-
as for Chinese word segmentation related to standardized text, and provides good data support for subsequent applica-
tions. However, due to the small amount of data set, this method is only applicable to specific fields, such as building
inspection.

Keywords : management science and engineering ; textusl analysis ; Chinese words segmentation ; Re-Perceptron-CRF ; part-

of-speech tagging



