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Abstract With the recent World Health Organization (WHO) Declaration of Pandemic for Coronavirus
Disease-19 (COVID-19), COVID-19 is a global concern and many deaths continue. To overcome this,
there is an increasing need for sharing information between countries and countermeasures related to
COVID-19. However, due to linguistic boundaries, smooth exchange and sharing of information has not
been achieved. In this paper, we propose a Neural Machine Translation (NMT) model specialized for
the COVID-19 domain. Centering on English, a Transformer based bidirectional model was produced
for French, Spanish, German, Italian, Russian, and Chinese. Based on the BLEU score, the experimental
results showed significant high performance in all language pairs compared to the commercialization
system.
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1. Introduction

Coronavirus Disease-19 (COVID-19)= SARS-CoV-2
o 93t 557 FFEZe|H o]& st A AAHL
2 g2 AR 4&5ta 1] COVID-19¢ 3=
oA Al&=]o] ofAlolA]|Y #A= 1, ofHlE7t, A
ofHolrtx] A AAR EhitElo] AAEA7HWHO)=
A NAZ dFH)S AZFHH2]. olF FEI] Y
sto] 7} 219 A4S 7F ¥ v e R HE Wk g
84o] Jdi=1L St COVID-19 &3 oS w9t &+
2719] o= AA JE 55 AR FHot o U2 52
Hetolu RIS F5oloRlth. o1& fls %71 1
old BAE slEolof 2t} olF Yot Aol A W

g2 AYSH= ol 71g FHeka Eo] FAA of
L ARE} Igo] Bo] Sk Aejolt). wetA 7|4
712 B8 W Azlo] MEAS] WA ANE £2T &

(=3
1ojof git}. T3yt ekl 7|ANG Y] 22 FL &
Y T RICIAIRE AR E= A ES AT A] QHH0]
o] &4 4= et olE EARET 8A4dZ 7§t
2B =52 A3AAET 71AHDNeural Machine
Translation(NMT))2 ©|-&3lo] COVID-199] &3}
HA71E A2t

g A7 TRt o= A AEAE U Ve
A SYOE ol £ itk WA AlEH SR
Y= o7t t27] fgd] 24 vyehd FEu B9
ATHE 9 A3 52 AR TR0 flsiA dasith
53], COVID-19 ¥4 S v]|= AmE°] Bol e
= AL "o g gol-F=o], F=ol-do] 7|AHY
HeS AsigS Bt ol 99 COVID-19 &
A Ao AdFor HZtstr]o| megio], ojggolo,
AHQlo], 5o, gAlotole] REE 7} A&sgich
olF Bl =7t LFA UM SfAtElEE HESH o
U2 sfgutolu XS $58 4 Utk

ESH "9 AAdo= Q5] COVID-19&= & AAA
Q1 TAALeH FAlo AFIRZE &&6kaL 9lo] =7t ZF
FE W3] ool FUEHICH ZHE =87, LU=
21oj3 AAE slEolof gttt o]Z <Isf COVID-19 =
b2 dh-Ssoll it ok 35 E WAl Aol EX1A)

YRS

N

Akgol SR 900 old] it gloia B4
sEolof & o] AT Aol 4 WL
ot AL Ak vigo) go| B710] NMTE 59
2 Aol DEYY NGNS =5 5 ek

71e% W02 Uut golET thE EX =l
£ o352 7|E 483 NMT Zdo] MY
51719l o] Wt J& & 4 Sk 2 MY
oF 28 AFg3} A|AEIQ] NMT 22 thofst Lol
A Z8EI glon 1709 mEE AHART Qlr}. 1
1} COVID-19, 3], =& 53 &2 &5 =r19]
739 GurARl 83t AlA"lo] AlFshs NMT ZE2
HAS Agst]ols B2 A o] A4t 4 =l
ATt ARgSH= AE-goy AlRo] 58 WIS A
‘383t AlAajlo] S Jsr|ol= w2 olEgo] &
A517] wiiole}, webd COVID-199] Esbd HE 3y
A5 7Hlog AI2L COVID-19 ZH|le] E3}d
NMT 29S AZsjositt. iEAog 74, ALg
A A7), sAFH, A9, ARG 22 £of
+= COVID-19 &HIE3F f97]7} o figE &gich

olFg WX ulglog B =F0 TAUSHA AT
5= COVID-199] E3kd =¥ T35X<Ql Corona
Crisis Corpus?& 7]8t°.2 COVID-199] &3} 714
He FHES AZotrt.

Hd9] A9 =&, B4 52 71 #4o] wo] EXjs}
o2 71 32 & AstdA £27t BlE Transformer
HES 7|90 2 Hords A&elgirt. HEe] g &
4 ZHE FHE 2E APl i EHES
FHRoZE A& shY, 22 4= Agto] ¢l GPU 1
NE AulA FHit SA]o] CPURE AH|A 7Rsa 4= 9
A AA st

Eu

2. Backgroud

2.1 COVID-19 and A.l Service

COVID-19% SARS-CoV-29] 2Jgt 587] Zrdast
ot} v $5 84375 EY 484 FAMIS A
Y1 gick. COVID-19+ #AGALE 71-olu A7 1E
o 59 Hgo] SF7IY &2, Feog AREQ]
S o, COVID-19°] 28 B4 W H & =, U4
S S AFE o]2 Qlste] A AlAZCoR G
= 7 Aupr) o]FojR 1 itk COVID-199) H&
1743} Z43o] HASSE AIRE B 5-6¥olH, Ao
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1) https://translate.google.co.kr/?hl=ko

2) https://md.taus.net/corona
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o|#|gt 4ZMdE vl o g T UAFA T 7|&E o0&
gt COVID-198 857 93t AZEgoj5o] 7ids
I St QEAH R HAEARE= GISE 7|fteE &3
A19] AT AEAFEA 28T o A™A wsle] Mok

Ao gt AR AEAE S-S EI SR
A= AHAS AlFska ek ylolw Z=zHk= 20209
3YEE A9 COVID-19 55 AAANA 3% 2
HY Eos [AskE ol ¥E 4 57 Y 5= &
QIsk= QIBAS 718t S48 AHIAE AlFsta 4a4
g AL FYUoA odR HdshErt.

ol9oz fEk2 QIF A5 TA COVID-19 HAF-E0|
o] FolA|1L §lo} ofX7A] Z|AAS T} TE AAIHRI
ATAHlE 2A5HA] & ok 2 =82 COVID-19
o] E3kH 7AW rdS A&t COVID-19 B
EA49] Aoy siAg APstaat gt

2.2 Machine Translation

ZIA o]t AAR(Source Sentence)& EFAIE
ZHTarget Sentence)22 AFE|7} X507 HYsH=
AnEQOE ulshy dEd9 SR H|[FAQl 4
S olFojWllth 19514 Yehoshua-Bar-hillel]
s} MITAIA 22 7|AAH ] gt AFB3I7F AlRE
ow F27)8E FAZIRE " 7|9 ZIAHY mdl
9] o= =] gt

TR Z7|AHERBMT)S FEHIAEA, LEEA,
oulEA 3t 22 AHU AAdoIA Y ZEA AL
o] AojgrtEo] 58S o] FaE& 7Rte R
HAS= AS Qu)giti4]. 39 7[ARE S A= &9
2A90](Source Language)?l Sh=o] £4o] 8oz
Eo1& Al FHlaRA, RS 59 IS AA BA
?lof(Target Language)?l 9019 W2 2o 9A
HEAA 9L 235k Eelth g HHEES
2)of| Fghot= el oA et MY X3
Aol & 2 3 F&0] ojga, A
A &o] tho] & golrt= Tdo] &gttt E3
of gato] ojz}er F=7t Ark= To] Qirt T ot
7b 73] 219] FEO| doid Al o] AF ARt
s =] =

o S5 57 PRE olgsle] NS APske B4
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U tFY Hlol8E 55| ol dojy + &
= ¥o] AYP=]7]o] FHE o] ofHrhs &
o] &3t

AT 7TAANMT)Z H9(Deep Learning)
< o]8sto] 7[AHES Yok W40t} Sequence
to Sequence &g 7|HtOE QIFHE B3 YHEH
< 9EE WA & dIZHE B9l Aol 23
gl WHECI HEd= ol&ste] dgn &
9] £4Z shel Ao g 1 7Y A w3 MY
AHEE 2= lolgt T 4= Sk & AFT(Encoden)2t
3t (Decoden®E A=Y ITHE B AAER
(Source Sentence)Z HEIS} AlA FHE Context
VectorZ Y5511 o] A&5H FEE 7|Ho g tjFr
oAl E}AEAHTarget Sentence)2 2 WAL A5l
20|tk RNN([6-7], CNNI[8,9], Transformer”|8F
[10]9] Y207 HglEo] 2kom Transformer 7|4t
9] Rdo|7|& AFEETT £2 45 Kol itk o
Yo7l #Zofl&= XLM(Cross-lingual Language Model
MASS(Masked  Sequence to
Sequence Pre-training for Language Generation)
(12], mBART (Multilingual BART)[13]9} Z=2 Pretrain -
Fine Tuning 7|8<& 7AYo= F&slL gloH o]
= @A 7FY 2 A5Z Eolx Qlth 13y s 2
d=9] gy Jige, 2 H7] 5ol UE A A A
H|Aof A-g5t7]o|= of2] Fejrt At ojo] & =
2 A daE =7 3 45, &% 2y 5 A
TRl AL 1S W 7P AHIAE APs] F2
292 Transformergtal fetsio] dfg RES 7|9to
2 AR APt

Pretraining)[11],

3. COVID-19 Neural Machine
Translation

3.1 Datasets and Data Preprocessing
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£ =84 AEE $J3t diolHE TAUSOA F70%t
Corona Crisis Corpus® °]&3l3t} g THAE=
FoIE FHOE ARl], o|geolo], mgAo], =Y
o], gjAJoto], =01 ¥E A E ATHE ol
gt HlolEE RS ThE Al Ay Y79 52 "ol
4 4= glou COVID-19 ZH|Rle] BAjtEo] ofd &
HRlolA T2 =2 459 2dS e £ Atk &
TRl E3} € HolBE ol&sf sid ZH|Qlol] A%t
H 2d3 vhEo] A EAIE 384 SHeE &
8% 5= 9Jt}. Corona Crisis Corpus®l| tfgt 24 7
% JH Table 13 ) F=to] ZH A 450,507 &
A A, ZegAo] THA 885,606 B A, o] IHA
613,318 &4 A4, olgzoto] ZWA 381,710 4% 4,
AHQlo] IHA 879,926 £ 4, #Aloto] IWA
192,614%02 FAEo] Qltt.

slgHlolEle] HAE]2 Subword Tokenization -2
A% 729] Sentencepiecel 1415 285199 Vocabulary
Size Z 7% 32,000712 AH7gst3ltt. 53] Subword
Tokenization Z8Z& ¥ o COVID-19 ZH|<l Hlo]
HERF B Aste] THQl 3 a5 Fist Al
Zt}. TS Vocabulary® Corona Crisis Corpus®l|4]
T FE39ch BE Aol s HAEA 22 A&
AA A4 3000708 WHSHA FEotHoH
Validation set® 50007}S HsH &35t ZE
WA gt 587 BLEURESE 71E0E 2
Yot Moses®] multi-bleu.perl script)& ©]-&3tct
[15].

Table 1. Information of Corona Crisis Corpus

Language Sentences
English (=) Chinese 450,507
English (=) French 885,606
English (=) German 613,318
English {(-) ltalian 381,710
English (=) Spanish 879,926
English (=) Russian 192,614

3.2 Models and Hyperparameters

TAUS ©Jl4 AF38H= Corona Crisis Corpuss &
5lo] Transformer EE[10]S 7]¥to2 NMT 2E-S

3) https://github.com/moses-smt/mosesdecoder/blob/ma
ster/scripts/generic/multi-bleu.perl

A2t Transformer@ Convolution¥} Recurrence
glo] 23] Attention¥g& ©]-&3t Full-Attention
based B'HEo]c}t, 7]& RNN7|¥F NMTo|| H]3)] &=7F
H2ch= o] EAsh B 7oA T 2d&
7|gko g Au|AE Agstal Qi

H =RojA Ao ARgsE 2HO] Hyper Parameters
Z2 A% Batch Sizex= 4096, Optimizatione Adam,
Noam DecayS AFESF 6719 Attention blocks
2} 87§9] Attention headsE AR89 embedding
sizex 5125 ARESITE. GPUE GTX 1080 27H= st
&2 Ao F 200 A7 Es5-& XIsgobH
5000 A”Wi} BES A6ty 7P =2 5 Hol
= ndg HF ndlE AEsigtt PytorchE 7REC.2
LIS A

3.3 Domain Specialization for COVID-19
COVID-19 =H|qlo] E3td HMA7|E 93t 538t
WS Uit 22 @A o]FoiZth: 1) COVID-19 #
# dlojg 8 23y =dde Este HAF 71
(Subword Tokenization =& A& A] #g =m19]
glojg|2a =4l A2 3) COVID-19 =HQlo] E3ld
Vocab %% 4) Sequence to Sequence Z&-& 0]83t
TRl 3t 2d A& 5) E3tE W79 7|EG E W
g ART] F5 v H7te & STHAR o] E &
uct EHQl E3lolA FolEth £8% 84 Y &
el E3kE HolHE #5505k ¥old ole At
H|-go] gho] =& ZQjolct, I B =HollA] ARSSH
Corona Crisis Corpus@< 7% TAUSOIA ZE AR
S FEE QEHo] AMEEI 9lon o] <l
Hlojg] F5o gk Akt Ble-S "o 4= o

4. Experimental Results

Corona Crisis Corpus®l|4] Al&dl= ZE oo
sl = MH7|eke] s HInE BLEUE 7|&o=
st & g 2o A4 AFsk= Aol Fof
-5=0], gol-mg o], Jol-FYo], Foi-olgzole],
@Gol-AxRlo], Fol- ZAJoto] FHRF ool thgt

= AYE AFsiict. AAA= Table 29 Zth.



Coronavirus Disease-19(COVID-19)0f| E3t=l Q1=

AlZ40t

o

o

7IAHR|

11

Table 2. Experimental Results of COVID-19 Model versus Google Translation

Model BLEU BLEU1 BLEUZ2 BLEU3 BLEU4
(Oun
EnglishChinese 26.23 53.70 32.10 23.90 19.80
(Google)
English-Chinese 15.36 47.40 21.10 10.90 6.10
(Our)
Chinese-English 36.28 65.80 4410 34.30 28.00
(Google)
Chincse-English 29.49 59.70 35.30 23.60 16.20
Ou 46.10 71.60 53.70 4230 33.80
English-French
(Google) 4321 68.30 50.20 38.30 29.50
English-French
(Oun)
Fronch-Engiish 48.62 74.20 54.60 4250 33.60
(Google). 44.61 69.20 50.30 38.50 29.50
French—-English
(Oun 3521 64.00 42.00 31.10 24.10
English-German
(Google) 26.03 53.10 31.40 2030 1350
English-German
Ouw) 41.89 71.20 4980 3810 30.10
German—English
(Google) 36.00 64.70 43.00 30.50 22.20
German—English
(Oun)
English- tlian 44.80 70.20 51.10 40.00 32.10
(Google) 3064 64.50 45.40 34.00 26.00
English—Italian
Ou) 50.21 75.50 56.00 4430 35.90
[talian-English
(Google) 4775 72.90 54.30 4280 34.10
[talian-English
(Our)
English-Spanish 44.40 7150 51.80 40.20 32.00
(Google) 40.44 66.30 46.30 34.50 26.20
English-Spanish
(Oun)
Spanish-English 46.69 74.30 54.00 4250 34.20
(Google)
Spanisn Engiish 42.89 68.20 48,50 36.50 28.00
Ow) 28.09 56.50 35.20 25.30 18.90
English—Russian
(Google) 26.08 53.40 33.30 2250 16.50
English—Russian
Ou) 34.35 65.10 41.00 29.70 22.30
Russian-English
(Google) 31.09 58.70 36.50 24.90 17.50

Russian—-English




12 $=gastsl=2x| M113 M9z

o

Platform

Language Pair =~ 1

COVID-19 Machine Translation Platform

4 N
SO0 e
. s
I —

——TAUS Corona Crisis Ccrry

Model COVID19 MODEL ¥

Type the text you want to translate and click "Translation”

Translation

BRI IR A BT

Developed by Chanjun Park

8= ? i
-‘ \_lllravs
‘)

Eliminate language barriers

Homepage
Blog

Fig. 1. Concept of COVID-19 Neural Machine Translation Platform

AYAT 2 =FoA Aokt WY mdo] 483} A]

2HQl 2 HY7|9} vlwste] HE Ao disfo]
BLEU & 9} BLEU1, BLEU2, BLEU3, BLEU47}4] &
= FANN =2 & Hlth BLEU A& 7|82
2 F2 H97|Eth Joi-F=o] 10.87, F=0-9F°]
6.79, Goj-megtro] 2,89 IekAol-Jo] 401, Foi-
=0} 9.18, £Yo}-Yo] 5.89, Yoi-o&eoto] 5.16,
ojgrgjoto]-go] 2.46, Fol-AHQlo] 3.96, AFRI0]-
gol 3.80%, Fol-gAlote] 2.01, HAloto]-Fo] 3.26
A9 A AJolg B} 53] Fol-F=o] T2 AL
28 104 o9 BLEU A4 Xols HYrh

Fol} ofszo] T2 ARl og o}, kAol 24|
ofo] Z2 7% oo thE EYolof H|sto] Hg= Zpo]
7} ¥ FA g & 5 ATh HA o] BE i
o7 3F #9719} COVID-19 ¥197]19] 4% Ajol=
BLEU 71& W4 5.0270] & & & %tk & & =
oA Aljtels mdo] 488t A|ARTEY] BlwoA
TAQ AL 9912 Heor s mdlo] COVID-19
T ZHQlofA] THE- 53t A5 BUS & & 3
At g 2EE B AREoA AEAHQ] EZo] d
T =S Z0FE FHE viEE APt g A
Foll gt A9 SHH2 Fig. 13 2t} 2t} g EHE
o tigt URLLS th23} 2T,

4) http://nlplab.iptime.org:32250/

5. Conclusions

£ =72 TAUSOIA Algsk= COVID-199] E314
B UEXE 7|He R Bdg ARstoint. o mdt
‘383t AIA”IR A2 W971eke] A5 ¥lawE BLEU &
FE 7lEog APstglon AdAT TAUSOA Zﬂi
St BE Qo] oA 2 MY7|Ht 953t 52
Hc}. olof| o mEle EHE FH = viasio] w2
ARFEONA AEHQ] =0l E £ JEE oYk

25 Qlobye Ssle] B We AREelA COVID-19
B 24 Aol £go] B ofgolth. sho] thoyet =
w9l S35t 7 Me Hgste] g Bl 45 4 A

2 dHolw oot wyid mdg A dFolrt.
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