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Abstract: [Objective/Significance] Chinese ancient books are as vast as a vast ocean, carrying the spirit and wisdom of the
ancients, and translating ancient texts is conducive to inheriting and carrying forward traditional Chinese culture. With the

development of artificial intelligence technology, it is important to use computers to realize automatic translation of ancient
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FHENSBEHE Transformer BIE H 28 EHE S X

MACHINE TRANSLATION OF ANCIENT CHINESE TEXT BASED ON TRANSFORMER OF

SEMANTIC INFORMATION SHARING

texts. [Methods/Processes] However, there are still relatively few studies on machine translation of these ancient texts.

Therefore, according to the characteristics that ancient texts and modern texts belong to the same language, this paper proposes

a Transformer model based on semantic information sharing to realize automatic translation from ancient texts to modern texts

by sharing vocabulary and embedding layer parameters, using BLEU as an evaluation index. [Results/Conclusions] Experiments
show that the model achieves a BLEU value of 31.43, which is 26.94 and 15.19 BLEU values higher than the traditional GRU-

based and LSTM-based seq2seq models, respectively, and 13.41 BLEU values higher than the benchmark Transformer model, so

the model is effective.
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label smoothing 0.1 PR
average decay  0.0005 e Py,
enc_layers 6 Il e ZEL
dec layers 6 e 250
heads 8 Z3LER I SLEL
d-model 512 O A 25 FRR 19 5
word_vec_size 512 RN 2RI 1
transformer_ff 2048 B2 R R
dropout 0.1 ERR

3.5 TSR

BLEU A:ALE 85 H B i6br, €
AT LI AR AR ji i ) R SE PR i) H bR 257
FHARLEE PEAl, BLEU B9 BUEAE 0 3] 1 2 /6], 0
TR F 582 AL, 1 RRPA)F58
SEDUHL, T LUK BLEU HfE3RLL 100 Sk
YEA46FR. BLEU Y Ji B g 3 i % $5000 ) 1)
N-grams ) 5 5ZBR4A)F-(¢) N-grams Ja]#E1 FPCHEL,
THE & B N-grams 1) 005, 1 F000 84 4)
TR, PCRCHYRERDMZY 5y, BrRASIN T R
fEH P 7 (Brevity Penalty, bp) . BLEU HYit
Foalmst (1) B

N
BLEU = BP*exp(an 10an) (11)
i=1
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Hr, N RfEEC 4, B 4-grams, BP Hik
T FFiB = (12) PR, P, A N-grams
R R (13) B,

BP = 1 ife>r
e ife<r (12)
Hrp o EHLESEIRR) PR, r AASERRA)

T

Z CounterClip (n— gram)
P _ nfgrams;

" Z Counter (n—gram)  (13)

n—gramey

Horpr, S8 pLas B t) 7 n-gram ja)2H
MR, A3 oL T R TR ZHAE S 58
BT ICECAT BN

3.6 SCIGZEER

ARSCATH AR R B TR U B =R
Transformer #8Y, A [ B iEASR R I A 241
i HAR IRl B s B AE LU T LA 2 i | kg T
SEE, MANARSCRRT G 1A ST b SR
ST aE R

(1) LI¥Z GRU #RE seq2seq 17
(2) DLW J2 LSTM+Attention #) i, (1) se-
q2seq FEHY
(3) FEUER) Transformer FE7
(4) seq2seq+Copy+Local Attention #&
#HY U AR R Zhang ZR4R H H A E HIHL
T P J) 3 3 2 AL o] s 81 s ) e 22 ) 4% A
Eil
(5) Transformer+Augment &£ %Y 17 3% 4%
AUk Liv 5542 R A5 T E3S 9= ) Transform-
er B,
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(6) Time-Aware Ancient Chinese Text
Translation #57 "*, {ZAE A By Chang %512 1
) ELAG S TR JR ) oy ST AR

(7) Seg+sub+stage-M5 8 %4 91 % &5 7Y
& B B T 0 T AR R B ] i) oy S
PSR, RETERAE B IR (Sub) | AN
BethIe] (Seg) MG T MR WrE] (Stage) L5
JECSRIY AR b I ) T AR

(8) 15 XAF B I T Transformer ALY,
RIS H AR

BRI S ZE RN 9 PR, MSEER )
g Bur LA H, )2 LSTM+Attention 5 %) bb
PR A GRU B AU Y BLEU {8 & 8 1 11.57,
WEHH 55 R 1) B 2% A Attention AL 1K) 5] N BEZA
AR R B R $e T, FEifE Transformer A AL
PR BRI L P 2 LSTM+Attention 5 7Y i) 2
7 1.78 8y BLEU fH, X &4 Transformer %}
ko LSTM A S iR ) 7 9 AL RE ) 22 o 5 IRk
FUHE J1, Transformer & 5 i (P2 L) A0 1E L
58, TEIB RIS b srss, i SUE B3
Transformer H & i Transformer # BLEU {H /&
T 13.41, REEASINRIE T R R AE T
SR RN 2 SRR R S S IR
SO BRI A, ARSI A
FUZGCRA, w3 T At SR v B 2 S A AR, I
B 7 AER B A 2 A B Bl ) AR O S s
PRS2 8) T SCAH [] ) AR5 b 38 3 o) 455 2 ol
A BRI B S TN SN RNA AR . A
TR R, A Im) T A 1) i) 8 2
[ —1BFh N A B NS 2, RO e —1F
FhAEA A o] —Fh S5, b3k AR £ B A



(i) A T B ) o e R R 5 RN 2 SRR
UEE SR H bRl S A T ARk, A
SRR I Z IR AR

[ei] —Aa) oty ST AN IR R A T %, B
REA A BB BIIRROCR, W Tk Hofd S
WK FEAN R G, AN SO R R AR SR A T AR S
PR BB B EAE A . FEAR /R INER 10 P

EFENEEHE Transformer BIt S 288 IE 1%
MACHINE TRANSLATION OF ANCIENT CHINESE TEXT BASED ON TRANSFORMER OF
SEMANTIC INFORMATION SHARING

x9 XRLHE

N

. Model Bleu
GRU 4.49

LSTM+Attention 16.24

K Transformer 18.02

seq2seq+Copy-+Local Attention 26.95

Transformer+Augment 27.16

Time-Aware Translation 24.51

Seg+sub+stage-M5 25.51

Vi XA B L= Transformer 31.43

F10 EEFFMARER

15 5 B I Z M Transformer

Source

Reference

GRU

LSTM+Attention
FEUETransformer

18 X AE B3 =) Transformer

Source RBIARE
Reference XHE, AR VE T U o
GRU RN
LSTM-+Attention RN HE o
FLifE Transformer IRNB VLS TE
B X AE BRI Transformer AR ILEIX A€ -
Source FLZAEARAEL, R
Reference FSL AR RIANGE . BB .
GRU FLRT ZAF A R<unk>, |, BEIRRRE.
LSTM+Attention FESCH AN, B EBERR
$LifETransformer F ZAERAASHORE, B EPERR .
1 AG BT Transformer 22307 =AFAT, MALA MG, HEBER.
Source H, TS .
Reference HoRIG, LT o NI TR ETEAL
GRU FHHk, T3 FTi<unk><unk><unk><unk><unk>.
LSTM+Attention MG, IRT I RIB ik .
F i Transformer HokSG, iEToU#E F—Itis<unk>2A i ETEAL .
WG B Transformer  HRJG, 1LF Ui FIB D4R,
Source PME . BREK, ANk, FnRkimit Kol
Reference HARNE: FROGEFEMER, HARNAZARD, FRBREEMIF M4k Kol?
GRU <unk>Jii: <unk><unk>, , <unk>, , <unk>, , <unk><unk><unk>,
LSTM+ATTENTION Fewd: REFFELKT, BRBIZAOKER, RIEARGEBIK)FMHER.
FE i Transformer ik FMVFFEPDRAERN, ARMIZEN, FEARMIKFERIE?

It KA, BN UARIRNL, /B ARG IO S RollWe?

HAuWE, HAOIR, LUl SRUGRE, faicas, MpKEEsE, Jusysss, hkH
H, BAZH, AR .

HoG AL NITIRAL, ARESEEANITIRAL, WA M S, fiFEDT
i, MUVIRHZE, JUES2siE, 2Rk TENESIPIRE, BRAEANE, dRIeREh I,
<unk>AfE<unk>, , <unk><unk><unk>, <unk><unk><unk><unk>, <unk><unk><unk><un
k><unk><unk><unk><unk><unk><unk><unk><unk><unk><unk><unk><unk><unk><unk><u
nk><unk><unk><unk><unk>, <unk><unk><unk><unk>, <unk><unk><unk><unk>, 3
HORAT LUK L, IRIEAGER L, DIARRERE; SH<unk>, fid<unk>, fHiH<unk>,
JUff<unk>, <unk><unk>, RIEAZAHL, HAREML.

HORAITREINE, MRS, WO LU s A8 R ik<unk>, ffi#<unk>, 1l
Jokigas , JUFFEE, BB TIVERMEA A, A 2. .

K HAARRER L, IR AREDCE, WEAREIE EIE s A BT LU AT 5 RERE D,
rE RIS, MKCEE, JUFEM/D, <unk>BIhREAHEEN, BMETE 24, WAREM.
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N TNV B S R T BVE S N i)
Transformer R FIPERCR BB, FRAETEXS
KA FHIEIIE b BARASSCHE W M BRI E T S
B BT A, (H I A — Lk
o WA AR, FERR, 7
MR, BLRVENEEh AT =AEET, AR
AL g8, BB LR, 7, Hdd ey

X, BERREUIN FIE, WAk
YR T EEEEN T “FEGE , msEbs b Y2
7 AEREAN RN C=AET R4, CFEL=AET

FARHS ). BEAh, AR AL P {7 i 2
DU, I “BRRY, BEMHEER A
1 SR LR TR SR, SEbR b, R
Sk YRR R, R, 8 I oAb, E
ﬁWﬁ%hﬂmFImﬁﬂﬁﬁ b DU
Wi 7 R BEI B, B Tl SCh i
%%%%ﬁ%,wW%% BN R RN E NS
RAF, wTLUSBI AT B8 S

4 £H5ie

7RS4 A EE T SUAE B 3 S 10 Trans-
former HL&% BRI RIAE X ST EIE S, (BT
1545 seq2seq #i R | KL Transformer LRI L) 2
AHSGAIE ST I P SCBR AR . AR S F2 SR T 5
#fE Transformer g 1" PR SUEAC2E %E’ﬁﬂ)ﬂ‘ﬁﬁ
W B A H bR 5 3 m — A,
TERSRIYIZR I B %ﬁﬁ%%ﬁ*ﬂﬁ#ﬁ%%ﬁf\q&ﬁﬂ)\ﬁ§§3
o IR LI AE R AT, AR B
REIF, 1HTAﬁ.Eﬂﬂfjiﬁﬁ I 17 S ol e
SFRPRNEOL EIR A RSO, RS ST b N
R bk o) i ?ﬁﬁ,UEﬁ—ﬁﬁgﬁim
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