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=
S o1 A B4R eE el ooz A4E & At

Boatdgo|ae 74 e AR 71A Y9 (Neural Machine Translation, NMD)O R, EdAFEH
(Transformer) 719t WESIAE A3l a2 5 9o,

olgt, EMA2EW (Transformer)el tiate] xreFelA AWty 3 24 % (recurrent neural network) 7]%F
MT 222 X9 Y7F A2 &2 437 dis | O HAAE & Aok, 2=y 1=y
o] wpx9t &Y JJe(hidden state)T 7 HE] (context vector)® /\}%Qﬂ% oA WER o 71 &
A7t o}, o] EAE FH37] (attention)e] 7fdel #tE ). el mpxut &4 FHE

T Y oluEt EE Y A e etk S, odAS o] A7eith HYAE WHE F
Hog AAst] AzHlo] wojo] FQa3k Fid JFIeF F ] ]DP T-2 (Google) ol Al o€l ARt A}-&-3}
EW@2Y W (Transformer) 2t EES 7ddlar, ol ARt AgFo] $-43lt. EWRANYH(Transformer) &=
FA 35 (convolution) o]yt <=8k (recurrent) ¢lo] ojglAdwl Alg3l= H]EC’JEO]E} wrEbA] g5 Al7ko] w9 mi
o}, 3H, EdNAEW(Transformer)] AA o}l7|H &= w49 HES= ofelX (multihead attention) % 3
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ool A AA] oo wE YA HHE o] g3k nuiskE WY WA=, ERNAE (Transformer) B2 9
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el E] oA QlEEl= Q1Y A, e 7@ F suE 28 4 Ak, agla, s=-agiskE dEE g2
S (AEE) " FERE 7] g% doly el A= S Q).

olojA | 39 wo] o3 = 7| (subword vocabulary size)E AAIT}. Ela, @olZ Al EX(sequence
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FZ49 garol-aio] AEE] B AL sk HolHE YR do] &
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o] 03t nu) 32 1WA B WKrenion) & T2 314 33 ol AT S 9]

Kog * Ank 3

v t'f.:“k

AKatention (K og, Ang . Any ) = softmax(

(logit)& taHE E8 %59, Softmaxs g EE IFES o=3s7] g3 A2 £8S =3},
4o A e} o], ¢lmplel tlFulE AR 21 9% (conditional likelihood)<

SF A log-
stat7] 98 Feow Fdd F 3

llld\.g Z log py (K, |Ar)

n=1

el w7 dsee] fgre =, ZF (An, Kn)2 S5 dlolEe] (il =2 w4, = =%) Fold.

olsl, ¥ wige] o HAl o wWE YA HHS o]&g nuistE WY HE o8& Ao, V&Y WHE

o] &3t A& 2% T3l BLEU(bilingual evaluation understudy) d4Z A H7leles AL A9y

Jlolg] AA

g gkeol M-S 93 sy dHolHE de e 4R &k, Fdst Adee s 1 gl A Alsse
a1 DBE o] &3t AHolg. WA HolHE AEH (crawling)dtal, 3k Hlolg FEHPS AP, do|r}

80AF W HQl Yl A~E= oAl AL F 52,778 /N2 ad] gk Fe) wEAUF A AT, g g F

& TFA = ko] aoj(ad) ghE) et oo tig WA () S xSt JHe R oldlE F .

H2AE AES wE7] A8 A4 S AR 3,000 A9 BFE FAAR FES, 5,000 A9 BFE A
dz Fzeo fa4d A AES AR A

RS ey ) I B o ]

LSTM(Long short-term memory) o€l R (7]Ee] W) 3 EWAEW (Transformer) 7|HF el (H dhgo] <
A oo wE HWh)S AFgsle] ) ko] WHlo] NMTE 283k, W3, thekdh tho] Eelo] e Ae W

3= Sl
LSTM o &l wele] 79 25 LSIMO] ARE-#R1aL Luong of®lA o] ofdl/del] ARG RAvt. & 24 3L 500,
=2 o} H|ES 0.2, vy Hjx =7 1280]%0t}.

EdAXEH(Transformer)oll = QAFZE 9} tzule 6712 odAd E
9 A7) 51280, 870¢] o'l S=E Ao HAs Lo
2 A7)E 41,0960t

Z2o] 93 T TYE UL 2,048, U]
Il = Adam¥} Noam decay”Z} AFEESlv).

7 ®HEe 32,0009 3] A7), wx ERI] &4 ?%L"F 2 Adam HA 3 TS AT, F
10805 AFE3te] GPU £dS . WMA9S $13 ¥ A7 (beam size)&® 52 AAHHYT. BE WY A=
Moses Multibleu. perl scriptol|lA] AlAFst BLEUE AF&3te] H7F= AT},

AT

D wol el %7k

o] FE7 @A AHEEEA Hrlshr] 8 ods Aol AT, Ak @9 BPE, SentencePiece, ¥
Houb ol o AA] oo wlE HWH (o]3}, SVER BPE: Share Vocab and Entity Restrict Byte Pair Encoding®]z}
st & o] g3ste] ©ol #8 Ay $ A3 AE vt E3, dEET AgdS o 5ol ojwA ¥t

il
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A 29y, Ay A9 % 15 ZFxSy
[¥ 1]

Model BLEU  Tokens per Second

SentencePiece-LSTM Attention 24.30 2,758

SentencePiece-Transformer 22.69 082

BPE-LSTM Attention 25.18 2.029

BPE-Transformer 2443 1,122

Char- LSTM Attention 23.66 8.785

Char- Transformer 16.24 1.466

Entity Restrict- LSTM Attention 1474 3,013

Entity Restrict- Transformer 15.12 1.174

(Ours) SVER BPE - LSTM Attention  29.40 5.004

(Ours) SVER BPE - Transformer 29.68 1.370
E 1o WEW, dof BE7t FxEE Wl nEt Aol A EeAE AS B 5 3
¢ o] 227t EE Ao zul FAEIS u AFo] }'78' shotth. &, dEEHE Agkstd sl 744
1 FEFE mRvE AS & Av. £ 997 AR EAU UH Transformer 22 LSIM Edwch A4 ¢
i Aes wmglon Ak @elo] duidol Transformero] HH4 G vv= A& & 5 vk, SVER
BPEE= #HA] AlSS HTh. SVER BPEOA], wo] REE 283k LSIM oJdld Rd%: o BPEE AFE3H

Transformer ZAH Tt B U& AH5E Hrtt. Transformer XS B wsf% SVER BPES BPEX.T} 5.25% U] =
< BLEU H4& A8l

olglgt A= Edo| FUsitt: wo] VL FAE= WA wEk Aol A EEE F Udes
ofmgitt. oA Al ghmro] WA ofuet YAl W] UubAQl Lopell A mpbrhx]o|tt. mEkA o] Y
A= 1 Aol A Fofert FekEx] vt & 4 drk. g who] vt FEE Bl ni EF
e £E7F B WiskE Ao& B 4 QJth. SVER BPER 7] BPE ¥ SentencePiece WHHTE w27 tj=
9& RSkl sokslwl, SVER BPE: vl @=ro] Wiele] e FAWW ohdel M & P =gl
ks A gl
2) ¥ Alo]Z(beam size) B7}
1AM (beam search) TlRY ZFoll § A7]9] 7HF & &S AEsA 2e dagFeln. W 2715 WA
StHA A HRE FYPFPLE. o] AFPe HE RuUll TransformerE 7o g Sl do] = 93
ool o AA] oo wE SVER BPEo] HEEHATH. AF A¥E F 29 Zow, W =)t 39w A4 A
TS don o= FHu) 0.58 BLEU E£91EQ] Zo]Z HIIT},
(& 2]

Beam Size BLEU

1 28.79

2 28.79

3 29.88

4 28.81

5 29.68

6 29.70

7 29.59

8 2948

9 29.44

10 29.30
3) N-gram ¥H2 x}2+(repeat blocking) H7}
N-gram x}e-2 tjsgo] nH g of 54 tolE sl Woltt. N- 13 wHE xjpehe ] o] phi ]
= n-gram huston2011 E&&Ao|t}. AL W F7] 302 FdHrt. 7 394 B 4= 9d%o], n-gram A+
Agato] Asol oft FAHAT. Ae 8 19 Ahs A83te] 0.04 BLEU ER1EE AT
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N-gram block BLEU

Uni-gram 26.21
Bi-eram 29.49
Tri-gram 29.78
4-gram 29.85
5-gram 29.89
6-gram 29.90
T-gram 29.91
8-gram 29.92
9-gram 29.89
10-gram 29.89

4) o}AFE-(ensemble) 7}

e 8 HHe oy i A AFS &85t o U2 AF}E I+ Folth. SVER BPER %% LSTM
ol RElT} Transformer BAS ARESte] G5 RS wHET. W 2719 ngram Apehe Z47F 3 9 8-
gram Ao 2 AAFEAT. A AHNE FE 4o YeERIT. I E ZdS AFEFS u BLEU H47) 2.659 5
AR, o Az v U=y A F 4 B A% S dEnE AL % & Aok
[E 4]

Ensemble Model BLEU

SVER BPE (LSTM Attention + Transformer)  32.57
ool AHE FA = st=do] 7 84, AZESO 74 84, W/EE SEdo] 74 84 H AZXES

Sol, AA dEolA Adyd FA L A 24aE, dE

of 74 sael PPoz 7AW + Utk A

il
5
=

]
I2AAM, ZEEY, ALU(Arithmetic Logic Unit), ©YAE Al X2 MM (Digital Signal Processor), ®}o]=
27 FH, FPA(Field Programmable array), PLU(Programmable Logic Unit), VFO|AZZZAAN, X ”333
(instruction)& APstil FFE ¢ Y& thE ouwg FXof o], st o] WHE HAFH T 5+ 54
AFEE ol&st 78" 5 Avt. AP FA+= &9 AA(Operation System, 0S) B 7] &G AA ol A
FRE = Sl o] AZEL ] ofEFYANAE FAE ATk EZ, A A= AZE0]Y] A &
gate], HelHE A2, A%, 2%, Az 2 44 th. olsie] HJE sk, A FX = st A
S Aoz Ade AE AT, ;T 7E EokllA T4 AAE 7H Ae, A" A7 55 09

h )
A A=~ o_O 2~
23 JS5S & T A dE 59, AHF
| =3

)

? 94 (Processing Element) %/HEyE E4 §39 Ay 842
FA = 55 719 Ei*ﬂ’ﬂ BEE shube] Z2AA 9 S| 2

EHE X 4 Uy, T3, HE T2 AA
(Parallel Processor)9} 22, & A2 4 (Processing Configuration)® 7}&3}tct.

2 EY o= HAFH ZZ W (Computer Program), FE=(Code), W#H (Instruction), =& ol F 3l o449
%S XIFL ¢ don, dite uE sAsEF Ay AXE FAHSY SHAeR e ZAH o=
(Collectively) A A& WHET F Art. SZESo] g/EE dolHE, A Ao o3t A=A A
g ZA ol "HE e volHE ATer] fte], oW F3F 71A, 744 84 (Component), EE]A % %
}x] (Virtual Equipment), FHFH A& wlAd] =& FX, £ A$EHE A& 3(Signal Wave)ol FdF+Ho =
= YA Ho® FA S (Embody)E F AUtk AZESLolE WENAR AZE FAFH A= Aol —Er"iﬂ‘ﬂ/ﬂ,
AHE MR o R AEV deE Fe vk, AZESO] H o HolE = skt o] HFH #E Jbs 71E b
of A7dd 4 3.

AA ool 2 WL b HFE FES Zote] FAE ¢ e TR B JEHIR FEEY HiFE &
5 7b5 wiAe 7152 5 o, A7) BFE 35 Jbs vAe Z209 99, doly 3, HlolE xR 5%
tmow wE Fuste] T ¢ Atk A7) wiAel VEEHE 2O HHe HAA dE $ste] 5¥He 24
Ha FAE ABolAY HFE AZEo] FAAdA FAHA AHE JHed Y R dvh. HFEH #E5 U}
5 712 iAo dele stz gz, Z2y A 2 2] HolZe e 7] whA (Magnetic Media), CD-

ROM, DVD®} #2 #F7|= v (Optical Media), Z=&HEZA ©l~A(Floptical Disk)¢t & =A7|-F A
(Magneto-optical Media), ¥ (ROM), SH(RAM), ZAl WEdg T3 22 T2 HHS AFsta Fdstes
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5ws) 748 smdel ZA7h xeAT, 22y 9y ool Asdel]
of ERR oo AHEAE B2 G el A A9 + 9t
19 Sedlel ARE A4 ool F4E £As] fa) sht olge] sxEdo]
oM, 1w vhah o],

2ot e o] TAIE AA] oF FuE AYPEHAOL ols dA]Fd A Edsly, E J]E wok 49
A4 A A o 2R vk WY 2L #EW B A4 7t bseiths 4 olald selth. 4% Sof,
Add 7EEo] AYd Wiy g8 sAR FIFHAY, 9/Es Ayd A28, 2, ZFA], 32 59 A
8450 AYd Uy g2 JHE 2 2= 2FIAY, 92 A 84 EE d5E g5t A HAY
AgHEEE Ads A7 Gd=E ¢ Qo weka, 2 diEe] A VEA BE HAE HAEE S5
Aol 7= APl &) Aok & Aot
=y
xH]
k)
AR )
L
JCHEHS 0| F ¢ EEX| &=H| ~— S100
1
T USKE YOI ONE BR |~ s200
1
SEO|0|E| 2 e HEIE|E FEF |~ S300
L
ohx10]-110f YE|E| WS H|2|Tt —
*% HoO|E{E cjate 2 Clol 2B|E [
_-"I:
Y
> ZPEHIHTEOIY EXAS HE | —— ss500
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EH2

Institute for the
Translation of
Korean Classics
Web Crawling
Korean Ancient DB

6 X
i Feed Forward Network

Multihead Attention with
Ancient Sentences and

(LT - LB ST (THE) 1Y A8 - . . Korean Sentences
it SHM EZoE By, (One Multihead Attention with
hundred people of Jeongneung Ancient Sentences Masked Multihead Attention
Suho County were reduced and
returned to the main cape.) [

Korean

i - RERTHE-SE HEFR.
f,::;;:: g Feed Forward Network

Ancient Embedding

Automatic Extract
Korean Ancient Entity Share Vocab and
Entity Restrict BPE(SVER BPE) Training Data

Ancient
Entity

Dictionary L SRt UEUIEE]
THE - 2T (Suho Country)
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