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ABSTRACT

ABSTRACT

The importance of Character out the Set in ancient books is not only reflected in the academic
research value of the characters themselves, but also plays a vital role in the information
processing of ancient books. These sets of Character out the Set have very important research
value for the process of Chinese character standardization or historical research in a specific
period.

Compared with Modern Chinese and Handed Down Literature Databases, the proportion of
Character out the Set in the Ancient Turpan Document Database is relatively large. Therefore,
when using Digital Humanities to process the texts of Ancient Turpan Documents, the
existence form and participation mode of Character out the Set in the database will directly
affect the information processing.

The statistics in this paper include all the Ancient Turpan Document that have been unearthed
and interpreted and published, involving 52 kinds, of which there are 9 kinds in the pre-Qin
period, and the proportion of Character out the Set is about 3.5%-8.9%; The proportion is
about 0.3%-0.5%; there are 34 kinds in the Han Dynasty, and the proportion of Character
out the Set is about 0.1%-0.8%; there are 2 kinds from the Three Kingdoms to the Wei and
Jin Dynasties, and the proportion of foreign words 1s about 0.07%- 0.2%.

Taking the existing set of Character out the Set as the research object, firstly referring to
Inscriptions -Bone inscriptions, Index and other digital text processing methods, the
Character out the Set of Qin Bamboo Slips Collection are used as an example to create
characters, and the unearthed literature collection of Character out the Set is established;
secondly, on this basis, combined with The predecessors have studied the input method of
generating Character out the Set in Ancient Turpan Document, and based on this, they have
proposed a universal programming method suitable for the processing of text information.
This method not only improves the data integrity in the corpus of Ancient Turpan Document,
but also enables out-of-set words that could not be used for text information processing in
the past to participate in the natural language information processing process. Secondly, this
paper uses the Chinese word segmentation method to verify the text information processing

of the out-of-set words processed under the universal programming method.
Finally, the Character out the Set of Qin Bamboo Slips are perfected into its corpus, and

then the corpus is used to conduct word segmentation experiments under three different
methods. The word segmentation experiments use the rule-based word segmentation method,
the statistics-based word segmentation method and the mainstream word segmentation tool

jieba , Hanlp's method was experimented. The experimental results show that the out-of-set
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words processed under the universal programming method can be directly applied to the
natural language processing process, so this method is effective and feasible for the
construction of corpus with Qin Bamboo Slips as an example, and the Try to generalize this
method to the text information processing of all characters outside the collection of Ancient

Turpan Document.

Keywords: Ancient Turpan Document Database, Character out the Set, Text Information

Processing, Word Segment
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X BRI - 75 DMEBRFEAIR

1 BEER _ T
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X

L

mESSSMEEEN
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DL RS AR el
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33 DME BB S H
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T sEERlE - SH5: SUNEREARS X |
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EERTAT
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BARE: REEE BAER | ve-iEst v
BEHS: st | R ek v
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MRBFEEANT SHRTF L EDRRIERE

BERES: (13

SRR
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O 50

B 35 HAmERERT
B BAFNERE
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® JHIRSEHIN: FEIT IR I E SO AT Al S04 (1 T RE 4 Bl
o MCERFI: REREFNAIRMIH, W 36 fix:

T BEsmiE - Shes NSRS
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FhEER
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FiasEEm BB FR
OzigreFiz METER
BREE
MEams® SEEH TR
R ENEEREF M ETE5H
HeRThEE [k ErET

FRAIT TR E TR CE S
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B 36 HENFRERE
e EIR AR D IR RSN i IR R AR SRR AN T
_Setup_x64.exe”, FIF R TRIBAT ZBAL T R AT 58 RS FINE R TAE. BIAAR
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45 EINFIMNEBRIOFHR
451 HEHFEIMER

HI T B AN BITAT S Unicode FAH X FAFEEA 2 R G W H 721K, BT RX 74
%, — R ARG RN X LA 7 P RPN, 2 RORRE 7 a4 DU Z P e i h Al R
A, 5 T SO TR I s B S o N BR A i NPT I A A TR ] DU
A FHAT SORE B, IETETF I F SR INE R G W H 715, A
SCHRHE—FRESE 00 7 15 T8 B PR AR NI A, ARYE RGN R 18 (key) 73451
(branch). {E I5(Value)5s H 4 45 14 7E 2 Gt VR I8 A1 - 420 PR 4 X A i AL T3
6RO SRS R I ER BRI E

MR (Regedit) & TH HHUERE REMEIZ O, RBET—ANThEEF = REEE,
AT LA LRI B S B PSR T RGO RA R RBAE T
T LA S NVE B B R 235 5, FEIRENIEIZAT . RGUEM RS LA S
A, HArm IR S FoR:

K5 RAEMRD X

RS REEMRIX

TR Y]
HKEY CLASSES ROOT 121 258 S R RRAR TR B
HKEY CURRENT USER FEARSEIN FH P L EAS B
HKEY LOCAL MACHINE AR E LS R
HKEY USERS R PTA P BB B
HKEY CURRENT_ CONFIG BT RS AT B S B

TEMAH 3 e (e R 2 a0 N 3% 6 P

R 6 ROEMREBERR

EN Wi
it (reg_binary) kI A
TR (reg_s7) H1 7 BRI 2L, — MR SRl i ok
XA {H (reg_dword) X RIE 7

EMREUER M, % — 2B HKEY LOCAL MACHINE 437 H 1)
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REGEDIT4

[HKEY LOCAL MACHINE\SOFTWARE\Microsoft\Windows
NT\CurrentVersion\LanguagePack]
"SURROGATE"=dword:00000002

[HKEY LOCAL MACHINE\SOFTWARE\Microsoft\Windows
NT\CurrentVersion\LanguagePack\SurrogateFallback]
"Plane10"="jiwaizi"

"Planel1"="jiwaizi"

"Plane12"="jiwaizi"

"Plane13"="jiwaizi"

"Plane14"="jiwaizi"
452 MINEEFERAENA

R sy Windows T8 SRS, FEFFEINFRNGE, H#F “ -7
MINVE” R MBS NIRRT, HP R BT RSN RN, NRIRGEEE R A Y
TN B s«
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3T - EHFINE
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WNE

B 37 SIFERMARREE
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B 38 SAPFRIAEFE
B SR SN
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1 PgDn R/RFHTL, HAEDIRe SERMNELER, SR FEB SRR 76
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NFLFTE R Y M S5 gm0 “30212(soiei)” BEATIREL, ARSI AR, wE 41
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B 41 SEIINFRNEFHFRETIR
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AE S IMM-IME HEAUR N IE0R R TTTH, PEANIRIR T BT A4EAh T4 N B
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PRI KL B IR SN 5 T R N IR 26

BeJ5, AT SEDUESNFAEERE TR Bl SRR, AR A
BUA (RN R8s, SNSRI AN TR NIERD R B e, T B IR N
MRS HOLF RS B, B “ LSRN RN RN E IR
B B, RTEHERE, EHEOREA TINS5, W
B, FRERTRE R EA SRR IR RRRA B, AREL, S
e 2 2 5 % i N 2 2 A BV T S N SCIREE AL

HE AN TR ISR AR AL IR 4% B i, X B T 4 R 5 it
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FIE NN T CAE B AL

FHEE HHFNRATIKREELIE

ARSCHTPTR )« H SRR EE 7 i B T ATA H SO SRS B TR
B RHE P AE SR AR MR 1B EE. BIAERENE, BERER
H AN IE T SO R R 2R, [ I 30 75 44 05 8k 26 v PRt 2 381 SO B AL B 7R
o Bk, RIS F AL, N 275 R RE AT A A A AT e SOAAE B Ak
PREEITIRE

BB E K, &5 BRI AR DRI B BTHEFE A7 % K
“B 30 KA B SRS, BT A RE L LT SUARE
EALEE, RPFUNEEF 530 IRE B R EE Y, 2 JC i R I L B RHEE 1 o L
H: H—, B S5CHEERER IS G IRANAR, BRAEEeER 2=
BRI RS, TR UFR R AR E TR, =, PR
e b RS 1050 B 207 SR RO EANR], B U 5 505 AR AT TR I A7
FETAERLE R RITGVE RN 2 5 3 3CAME BAC R AR

N TAEER AN TR RN T SCAME BAC B AR R, I BT iE A T Ih Rt 1 RHEE IR 75 5K
i S BNy DL R R AE BT Ko AR ST 25 i ST (R R Ah 7 P AU AE A5
EHNFIRAF N FRIRBAFAE N /78, DUl RS — 5B E T BURE A& NH ZEK, &
FEEASNF 5N FH UL F R R A AE AP AR TE B EE N SRR b, SEI 4 SOAR I THEALS H o

FEAW SR DY Z AT C IR IS AT R T AL 7, b R - R e g i
HTEERH ., RGE2E TR “BAFRYER” AT BT & “nAgEE”,
B2 B A ROURYERE”, A ENLEAT SO AL B . A A b BT S T
Bz —= “dseari .

H3C 43 (Chinese Word Segment, Ak CWS) J&¥ SUAY) o i A A8 UE
SR/ INI BT AL B AR o A3 G R R] S M A AT SO S, RN G 4] 2 S A
LRV ORGSR SORFZAR S S BAC B TAR M BERIAT 5%, BT LUK b S0 o3
VB N BRAIE I 227 P S NIE WA B4 72 5 BIOAR 5 B B Rk H G 1E B E
L) o A5 BR AT T AE TH AL A S S5 ) XA 0 A A UG R W R T SCARZ A
AR RREERM ARG B AP R
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5.1 BRPXMERGE
5.1.1 E TR 731a5 %

FIIU) G ] 2 A V] 2E A B o SCAR AT 433 R 23] D 1%, 2 SRR SR Ak B v g i 1
SRR, N TR R R W Se i N — MR IR I T AR A R A,
AL B () T VR R 1) 53 SOA 5 3] o 1R il LR AT DTG, 12 A A R B 1) 74
3 5 S b R AR [E] A TE 1% AT B O AT BD) 4y TR EBR Ok D)
Ir B R R FFRSOAR TP I RIAR AT B T AR B UL ) 2y AR, B ERIR 7R R AT,
SRV o S 7 AR AR AT H T R AN, W] S 9 E 1 B R UGG« 30 1) e KT
[[AIYAETE > NN TEAsHE

IEmHRICEL%: (Maximum Match Method, fiif8 MM)

S BAR . T M OA, e s R A KN L, KA1 70 SO e
BB FRREA L SR, St e g7 TR, VTR 3 i KK B i 2,
PR Z A ) 53 IR ORAT, IR Z i A B — > R B G T B R N80 75, B
KN L BISCAR, EE BRI TAE, BEXARTRKE N ER

W B KULHACYE: (Reverse Maximum Match Method, ik RMM)

BFEIAE: XM SOR, $RE R KA KN L, BRI SCR WA
A 2B RO L IS, 5 s iR 23R4T DLIST, DL C 31 e KA 2 1 3A)
2, WPRAZIRZHY) 73 FEARAE, HRZ R 2 AN R 0 A E AW 74,
FER LA, B FRILE TAE, BEECARFAHFKE RN 4R X TIARBGE
AR5 5 T 1) 5 R U SR 1) L T 1) 5 A DG T B9 P ) i 6 o

S RUGHECEE (Bi-directction Matching method, f&jFK BMM)

APV END I RNTSCTE > SN UL AU B SN N SP R e S e s &
TF 1] DT P ) 45 SR Bt /b DUl th i SR, s DU R 308 v g K DR TR 9 U 43 45
YR ZHUE IS FE )0 85 8, KB EE O TV —AR, HEEED
R I 25 Rt

F TSR AL S B —, ATRERERERE S, YRR, H, N
LA EREE, Vo mEmwERLE 2 A B2 S TaERTaa, 7]
LAV TIRE 2 B ] 25 DA R 0 3 RO 5 Ase i F ik e SCT) i) e

FLTHUIN 53 YR A e B —, TR B SR, AR AN 1A AN AEAE T A A

serb, MTCIERZIA HBAT LM VI s 55—, @ BB AGTRR S, A e B A
50



FIE NN T CAE B AL

RTEHRRBIINT W1, Bl kb G REM AL, 4, 2R HA RS
IR, BEONW IR R TAEEE R, =, AEEBOUEFHRC, GRS
e R R ARTI R R R 5/ K AT KA S BRI D) o 5 1, X )01
SRR L [ REARAE
5.1.2 EF4itMimianE

GEit o3 il B TR 1 A SURYEFE 1) 43 1m0k, BRI SR TE N T A SOAR AT
PRGN LR, Geitarid @t A BRI T USRS 2 S50, RS S 402 T #
(B A (K o T2, TEARk I8 1) A M R i ) 45 SR P HE A M o B T A TR 1
BOBRE . 1998 4 A HARERHESE

EF G101 5 A N R (N-gram). 85 /R A] KA (Hidden Markov
Model, fiifk HMM) B8 % fFREHLIZ % (Conditional Random Field, fiifk CRF)
5o ARSERGT HITE T HAE AT 84 7T LS 5 2 T Guit o inlid F2 b, R ¢
T T SR A R EAT 43 1] S5

£ HMM #E88dr, ERLEE o A AR B o — MR, AR A il AL Tl A
AL, ARRA o A PURI G2 : G E(B)s WiE T E(M): H1E B (E): B
1(S)5%), HMM 43-ia] () T A1 B 32 38 5k %ot B V) 12 P B Rl i AT I 45, S AR Y
YIRS R R S = KL SRR 28, 2 RIS R . R R ME R A . R 5T
iR A HE 7R

VIR SRR . MR AR T iR Gt T EWIEESCAR K By My EL S PI4
PRRTERE AT BHEE T I AR, —BeRIaa ik Rk B A1 S BRI, M. E ARiH
HIFRRIIN 0.

FERMERAERE: R U TDIRS R T RS MR, FIanbriR B 9, 115 BIRE
| BURA. BUIRAE MR, BIRSE S RE. BIRES ERSHME, H BIR
A3 BURAH BARSE S REMMZIEN 0.

SRR Geit FFRRES R AT A = HBLRSR, HIAnE B RS T B kHE BT
HILAARIR, 76 MORES FERLE AT E LSRR, 76 BAIRE FERE T 7
HILAIARIR, 16 SR TN IERHE thBTA 2 HILRIR, i8R Th B> I Se i 45
A M AR R

BB NAR B, L2805, RIS 3SR Y) 5 SCREEAS 71 ) 6 5
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B ERSHERE . RSPHEFEIMESE, THRHARD) O SOARI AT B MEER, d i 4R L
VIR AR IR 4 AR5 V) 99 SCAREAT 431

BTG A A s R BB —, B HCHFMER AT, RV R D)4
s T, ISR SR E MR IE L, REER U Rk, MRS
o

BTGk i Es mg: BB —, BURDUEERVE . AR SCEiiERHE . 1R
WRTE R PE SRR, b SCRSCAR 4] 5 BT R H - SCRRIERLZE s B, AR B
(RIERLE R T F BRSO, TR SRR, TAERER: =, S+
ARG R DSOS R BB LR, BEBYISRIT IR A, A ial i a4
513 ERMIALIA

(1)jieba 431 T.H

jieba 73] L H T python i& & A SLELNGE H 304017« %4018 LRI S A
SR R G S VR AR SEBR BT R S IR ST B, TR T DA AR R 4
219 b SCHR SO 58 15 R 4 el HE AR 2 5 B8 — R %0 1] R HVE R AL & LU
Gy XL E Gt oy ial, P AT ) I e sO6 P Re T JR R SR L e T AR R R BRI
0] I S b R AR SRR, SRR AR T AR 5 R — A A DTG A
B, SPZIA BT s 58 = AU %A TR python HRIFIEE =5 FE, 1 FH 8 HL T
PR =F oA A

MR X SOARBHTRETY) 7, jieba IIERIADI B

AR X SOARBHT A, Yo %A BT T RE O T 4 A 1A

PRGN SCRBATREFY) > 25, XI5 2R34T V155 o

DABRARDUE “ AP 2P db K2 B2 XA ], Zid =Fis i b) 43 e Xt i
()5 T 25 SRR

FERAE S B/ /PR 2

ot S W AL Vi g7 it Vi | il [ NG T oy NN T Sl ol =

R IR FR/AE/PE /75 Ib/AL R K2/ IR 5 b

TE 31 S0 Ik P AR S PR 5 22, A SO R RE B U0 ST AT ) 4

(2)Hanlp 431 T.&

Hanlp & T RFFR I TH, FEAHE SN java, HiEH T python J FH I =
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77 LRAL, Hn 25 BT a2 1, ELTRRE S BT, X Tty w44 sk
PRI S5 55 BRI SORSZIR 37 5L ARH A4 - Hanlp 73] T 5 5 & i i,
] i ) T2 2 A A BUARDUE K B 20 ARDGE , (HAB Al R e Y P f Rk o2 NN E
SE SCIAL L, PAEORAIE 73 3] A HERf %

5.2 SCIGEHEN LI T
5.2.1 SLIR¥IE

FHERZ IR T 2002 4F K& 2005 AEF KL, W EVE D BLER I — 5 I Ak
11540, B 4 7 =05 )\ MO L - 1 82 A 5 2 B R R B 1T FLAFE R 222 4)
Z A TR (T 208 4D R RERRE RS B0 B SCR, SCHNAEE, ATRE
SYRNTEEE. SRR, B FRgR. A KRR, HATC R (BRERRE L) 25— HA
B, MAEIREEIE, 6050 50, BFBAIN 1225 T . AR/
RERZR IR R AR b, AL ERAN T, JFRH T AR R R R

R N LR R R P A i, =i, P iaSadl. a2k b
b SR AN S R B BT IR AR 2, AR D e SR NN 43 1A 52 jieba 431 L
FLrp, AT B A R 4 17 1 S 43 1 S

AR T R EE NG TA SCARNE, K DB R B AEE R E
I, A WO i T P T IR, JEI R —E 4 R V) 43 1) BLER ZR 6 v R HE 9 1
Bl By 7 458 T HENN IR SR 3 S IRZEEM IR, fSCREdEn T
7 FR:

%7 ALK

s A fii X

B A BLEA T (IE)

Ty ey 2 3 5-5
BT EHE LB

Jr b Ik 5-10 DLl Ak EEEHon
H—FZ I H BERHAF 7
FEEEEELD

Ty E 8-190 B O
HE FEERAoB ()
BILAHHEERAM)

. 1B EED
Jr % 8-458
’ = E L
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HAGE A —

BeE AL 1)
BHto
F_Hht—
B+t

52T )\ E — (G )
K& L HD

B H B CE =)

HPUSE LA AT 2 =
HEUSE )\ A T ARIT

MR JEEM VY )\ R H R (IE)
WMHFE = HIHHA T RADE A
IEAMRRK

—AEFER

— H o HANZE AN

1AW LR 2 Lk L)

T ¥ 8-765

W=h} M—FEHAREERBEEAN
JiHus R 8-1540 B A 8 R

RS AR =P E Lk B e
Ty ey L] 9-563 %

Oooooooooooon R ZE EH O

=R =CEHALBER WG Z(H)

Mg +HIUH R
I 22 = # 8-300 MiEEmE—H 1
VAL §-waaalv

AN
1
AL
th 2

I 27 G 8-777

e # 8-1570 A — 3| PR T 6 30 3 45 i 2

7 5-5 i) “B” R <R, b ade” il

i1 5-10 shiify “L0" LERREr AR, BT

i 8-190 Fhify & WRIAL, BT HF.

1] 8-458 ity “58" WOROMBI IR, 5 <R HRIAL. AR EZRAD
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KT IBRE I R R R A

] 8-765 Wity “IF” WiRE AL, BT HEE.

i 8-1540 HHfY) “ R Hikehy “57, 5 “<BR” MiadA.

{8 9-563 H1i) “H” PR B, BT AR A A MRS

i 8-300 iy “A& 7 EARB AR, BEMAL, BT HEi.

& 8-777 Hi) “/A7 AERBERHME, BT R,

{1 8-1570 ff “F” ERBHARE, BT,

ZIMNATER T, BE T TG 5 RS R ATIER AN, HES
BXZE, KEA—, AEEE. Bk, XHoBEHLEEREEE RG a1
WA AR A -1 73 1 R R4 1
5.2.2 LIt

AR SCRER B A RN T SO = AN 25, FEEAT X AL, BRI IR 4

LRy — AT A 4R BRI S e AR A YENE b, stk iERhis g b
/INTI G 16 PR 25 A T A S8 R A A0 ) L HS 2 15 DA, T RV 3 R ] w8 L )
RUCECE I, ZEE R AW 25 R0 T IR 51 m VTR R A im 45 1 . RIR SN H &
S, WA R X BN AT A D) K R

SRS T RHET AR YEFERIGIT R SR FEASUARYERE b, Guit ol
T3P HMM A58, SO0 il ZRiioRhie 8 N TThRid HERO i) S HR 2 181 43 il 15 Rk, 72
SRS It o SRR AR )T R TR R 2R B RS I GRIF IS RS0 5 D o i R AT
Gyl WEEHEE 2 B EINFIHAT A D) 5 S R

S = e T LRI SEg: SER I AMANTT R TR —, FET jieba 7714
T HA Hanlp 4338 TH BRI BT, ANEIA B E SCRBEAT 200 TR,
VNI B 8 SR EL B B A IR 43 1] ] AT 431

5.3 SLIREER K 7R
5.3.1 LW—5XW MM IRSEREREXTEE 54

LIS — R XA e RULER SR L, PR ES AN BIRR MR, L0 kA HMM
BB A3 T v, U GRiE R A N T 53 1) BLER 45 SCAR o A S8 0 3156 235 SR
% 8 Fin:
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R 8 LR —HEP —KMALER
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Sl ik
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IE=Y53

B /3% )N R o8 32 4T 1/
=14
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DL/ Ay B 1% H
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W —%E/% JU A/ BE R/
/28125 18 18 B 1B /AR 9B/
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B H AR

H—%5E /4% U /B TR/ H s 43
BB IE AR B B
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HI/ H AR
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T —/AREMIVEIEI=H
T—/E %N E—
IR/ ELE S —EH B

B/ R/ = AL R R
— BB MOUE /B —E It
[/ B2 T N 19
LA AR

8-765

VUSRI 158 Z 8T 158 /=)
HUUAE N T RAT T8 R/
JE&/SEMEIUAE/ )\ H /R R/
FAE/= AW H /AN T R/ T
S/ANIE R/ RIRIZ R IEA
F/— R =E AN R AE R/
H R/ /TR
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WU/ )\ H /T RIATIEAI KRB
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IR/ R RIEFIRIZAER
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B/ LRI %
/B g4 S AR TR T
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b WY YN Ve S50
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9-563
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IEN0 T A=A Sh e YL oY)
7/ M I A0 AN E 8
WS 2
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/5 FH 2 SR SR B8 2
8/ e /B B /BB AN AL R S
HEZ

8-300

SRS /B £/ DU/ R /A ek
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S =W = W wl L WAL S VSV WA~ Wk
— FH /A R

8-777

TEN /v /B G i/ BU & Rt
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YNETE R E T N e a=TB=N gkt
1%

8-1570

A2 1T/ T 3T 3
&I

A 2L/ /T T/ /32 4 A
=
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B, SER— 5SS ERAN AT T A, WIERAN TR HEIL S 5 T iR B
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—X}Rif¥] Unicode Zwf%, THHEANLLES1AHT O Unicode gl 4y — I IHL NG,
W] BT RSN AT 4 1]

B, SRS ER s T sk . R R s — N LY)
o B R (TR R A & T BT A SR AR 4. BRIk, FERUN A DU RS R A,
BEAN 7 R 2 UE R D) 2 A . DA 5-5 nid gk o], 87 fEseih— )4y
AR AR, KRS — N T A A SR LR e 2, R R
227 e IEMEBRUCE AR A, ERRREIOCAR “E R ABLE” JHER R
ARz, RERD WEREE AT “87, MNERE “ER A #ATIT
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