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ABSTRACT

[. TITLE

Strengthening competitiveness of automatic translation industry for realizing language

barrier-free Korea

II. THE OBJECTIVES

This project aims at providing automatic speech translation public service, building up
the eco-system of automatic speech/text translation industry, and constructing the open
R&D environment. The automatic speech translation service will include Korean,
English, Chinese, and Japanese, Spanish, French, German and Russian till 2018, and
support the 2018 Pyeongchang Winter Olympics. We are utilizing the user log-data from
the public service in improving the automatic translation technology, and thus try to
strengthen the industry competitiveness against the global enterprises like Google. We
will provide the automatic translation technologies along with its base platform and
open API to the domestic industries, research institutes, and universities for industrial

eco-system construction.

[ll. THE CONTENTS AND SCOPE OF THE STUDY

O Providing Korean—Spanish/French automatic speech translation trial

public service to public.

O Developing the fundamental technologies for hands—free, bidirectional

spontaneous speech translation (2nd phase).

O Multilingual speech recognition technology development(German,

Russian)



Implementation of the automatic speech translation platform and Open
API (4th phase).

O Implementation of the automatic speech translation platform and Open
API.

O Set—up of the multilingual spoken language research infrastructure.

O Development of speech translation system (supporting 5 languages) for
2016 PyeongChang Olympics test event.

IV. RESULTS

O Development of the new ear—set for the zero—effort UI/UX speech

translation for the first time (to be fixed as ISO International Standard

in August 2017.8.)

The state—of—the—art multilingual (8 languages) speech recognition
technology
Development of the world’ s first speech recognition system without

pronunciation dictionary and the topic LM—based decoder

automatic collection technology of the large—scale training DB by
refining the real—time broadcast speech signal(Korean, German, French,
and Spanish).

Hancom—interfree, the Hancom—ETRI joint investment company,
developmed the MalangMalang GenieTalk system which recorded
300,000 downloads and was displayed at MWC2016.

Applying the speech translation system (supporting 5 languages) to the
2016 PyeongChang Olympics test event. (2016.11~2017.3)



V. EXPECTED RESULT & PROPOSITION

O Series of the automatic speech translation services at the 2012 Yeosu
Expo, the 2014 Incheon Asian Games and the 2018 Pyeongchang
Winter Olympics will make the language barrier—free nation and

enhance the dignity of our homeland, Korea.

O Service platform and its Open API will encourage the new BM
developmen, which will again expedite the advent of the industrial

eco—system

O Multi—lingual translation technology cooperation between ETRI and the
associated industries will make contribution to intensify the global

competitiveness of the automatic translation industry

_10_
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T OES Stk (o], Adelel, B}, Hrlote] 7 20, A
g% el 75 ¢
- EQ WSS FHAOR ey olHa FAR BE AAS Fus)
7] olel g qlolal gol, eAlotol, Helo], Lo, Fol, AkolF o]
goz Bt 7 109 A=) sl wee o] ARl 3 FHo
NSttt o1% B %S Abde AN Huss A6 49

ssses olleh = 2% 9:18 @ 4 73% . eesec olleh LTE o 9149 @ = F4% .
< opIE < oE ES
28,600 P
Lisons le milir! %S JHs BRE Uss melE

20165053 04% ~ 2016 06E 08¢l i

Est-ce que le dolmen ITle de Ganghwa est
réputé?

SX|AbE

L'événement a été victime de son succés et s'est
terminé plus t6t que prévu. Les phrases sont en [ >
cours de vérification. Une fois vérifiées les Points
vos Points vont seront transmis. Merci de votre
participation!

A ) s dElEiFAle.

ol atet

1.Les enregistrements sont vérifiés par des
professionnels. Veuillez noter que dans certaines
conditions (enregistrement trop faible, bruit de
fond, lecture différente du texte original, etc.) vous
risquez d'étre interdit de participation a
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HumanMedia2014 PC,PHONE 8wt wks}/400 A} 86 A7t
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Al 579k w3} 571 A|zF

310 2dRle] SAdHoly %
Image Beam | Lm Weight | @oll A&
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11 2900 544904 F7rEa 3
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Nation2014 PC,PHONE 127+ ¥31/800 &k 122412
AudioBook2015 PC 70349 jl
Flitto_FRA_2015 PHONE 119+ 23H1,6003} 2} 99 A|7F
Flitto_FRA_2016 PHONE IH7H eh1,03138A 85 Al7F
Al 437 23} 493.6 A7t
E 12 220 Aoy ds
— X210l AL E o fist S Fol7] fote s A
AdlolHE Adste] F3et SFREHES $3) ’\}%o} iom o]gA
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¥ 13 5o 3414 HFrbd
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TR 2016.01 2016.12
Order 3-gram 4-gram
To] % 159 53 ol 847} o]
Officel 50.6 34.8
ppl :
Office2 90.9 61.8
Officel 5.42 3.43
0,
WER(%) Restaurant 6.09 4.36
HomeTV 10.01 7.84
¥ Word
Error Rate Subway 1279 297
Office2 7.89 5.9
14 o 5494 Hs AA
— 4837 A AE Y3t grapheme Q1217 3
ol l2)7]e] ¢ g Wey] §lo] FAFE grapheme A7) S A
oz Auagct. B4 SPdols $AAYH] A 2T 24
NE2 BAS} QAT £ Q= Ad welst AR o] © FE A5
4ol 5 A4dsy] g8 Sheta s V1R 24E APk NHos A
aha, dolE & olgatel £AH @& vy s ek o AN o
ojuttt &glo] EAo] dEta 7)E &40 AL EFHVF thEA Y A
FAAEL 1% A8l AEIb BAH BAol @ THAY 58] wol &
297 UEhlE eAe qYS ARt £20] s, ok

s el wet S47F Wske @S WhYstel G2P(grapheme to

phoneme) ZEIHE Aol st #go]l S4HJNAS SsiA HEEA

Fast7] wEolth 7)o MER ozt F71E w) vk AR B

498 AAse A A&5FH AEILY £4o) a7HE FAgoly o]
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el AA W] Aolo] WE eRE Frbshs Aol Ak
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i DNN| senones S7HAA 71AIst52E doJg e olgt 771 o] Fo
A gAAA 0] ool s st ol

olglst ofeltojE HFs7] 98 &4 4370l senone 8KE 7|#Co=®
Zb= Fol SAATIE e ®, 7l Aol <3 154 A
96.19%° oS Holx= SFR9e] 34| character 2675 718 &
22§l ARE8h= grapheme 71W& A &3l Bt

ith P (4&¥sty 7
with GtP ( . without GtP (& 1 AA
27 x3H G_C35S8 G_C5S13 G_C5S13Ab
o1 & 96.2% 92.3% 94.3% 95.2%
AN E 81.0% 66.2% 71.5% 75.9%

Ex)

X 15 Phone 73912 vs. grapheme 4214

#H %9 ANE(G_C3S8)+ character?] #-% context® 17% K i1, senone
NeE 8KE g wolar, 1 o]F(G_C5S13) el 29 contextE 2/=
=21 senone /% 13KE F7HAZY. 28al ole 544 At
£ AbEshs ofo] 5o HolH7F @ HlES AAsta QloA], whA|
A3 (G_C5S13Ab) A= oFdll  dAeL #Zo] diEA s awA
character®] 53 REox AQstes: oS3 o] myste] A stsl

o,

A—->ei,B=>Dbi,C—>ci,D—>di,E—->1 F—>ef G—gi

23] 719 G2P ZEI#o] glolx 71E AT 1%

Apolell =aket Heog FET F AeS & T U ol FF G2P 7
A3 §4 BT} ol thEel £4 Q47 el 288 5 9L Ao

— word2vec 7]¥F Topic LM (Language Model) 3%
Topic LME] =& tiste] 4] JRE o]&d 42024 des FFA7I
= S FBFHOZE it} &, A" w3l FAE 2Etal o]lE E3
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971 EEA 3,339,405 2,858,475 56,064,190 | 1,604,750
BECE)
_ 8,644,779 7,991,345 22.8 184,867,680 | 3,925,329
254
Apat ZE A 24,075,126 8,513,410 6.5 122,897,922 | 812,777
S22 ¥45x | 21,765,365 18,007,107 8.4 161,402,416 | 1,204,378

X 16 Ado AFgH TEA

o 1 Dutput layer
xix (O
ol Y
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¥ e
V-dim Wiy L ',.::" - Wiy
JNd\m """""""""""""" H
. Wiy ¥
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(c) Iteration: 3 (d) Iteration: 100

3% 17 Word2Vec 35 o (I A qlguy, F344 3 =59 H)

¥ ATl Ms 719 CBOW, SKIP—Gram o] odld Wwahs 2,
Topic LM 5745 s wo] ludela dird oz AREEHE=
EHAe 3, 29 WEIYAE ©of AudoR AMES = ofo]r]o]
= EEosith ol g5 BAelA i wod] oiF wE el E vl
=9 HEE AZ 7AE 3RS AR s wiEo|th ol&
Al Ui @k Thrto]l Sl wholrt 1 el o] uE 4 Sl who
EE ZAHVIE 7ldete Aolw ol d R ¥& Dual Embedding 20|

g}ar 3o},

<E 18> E210 B85 E3] 853 SKIP-Gram RdoA A&E3 &
APEZE w2 d@olE FEF Aiolth EelA IN-INS ZEQ o] My
S Bdo Y mEYAZRY /Ay vlw tid THo]E9 who] WE T
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Qg wE AT,
& olga Avioln,

Hlal o) ©ho

i

o ol WEL % wEgAsl

<E18>9 A¥E ey, IN-INM= 2EF fAbskAl e SEd

oJHEZo] AEN 77k Wol® yEhEth IN-OUTelA = A& 7194,
ATS OF, AE =23 Z2o] 72 A&V #Zo] 3 EFA YEhd F
A& wojso] AEF VA e
IN-IN IN-OUT
1 0] &(0.77D A%(0.373)
2 2F3(0.768) 218(0.215)
3 EAH0.762) A15-(0.208)
4 Z4H0.752) 71'd €(0.205)
5 A l(0.723) F+131(0.203)
6 0]21(0.719) < 1](0.2)
7 AE20.718) &5F(0.19)
8 = 4 d(0.706) A(0.17)
9 #21(0.702) =470.162)
10 47 4(0.70D) o &E(0.161)
¥ 18 ‘4% ¢ dual embedding H| 1

EIPAA = HES 77he dolEs F=3ATH IN-INoAE oA <&

183 FAsHA A, B, A8 & HEe SR A diAl 7h
T TolEol F= UrE‘rEr Ahge] IN-OUTelM = X153 =, 43 |
Zof Zo] Hmef Zo] @ol 2ol o] Fo] eHs= e & 4 AUth
IN-IN IN-OUT

1 3 €}(0.775) B =(0.278)

2 B AA0.773) 741(0.261)

3 3144(0.762) 2441(0.211)

4 3 0](0.745) 3 %5(0.203)

5 Z5(0.741) 15(0.195)

6 74 2] 7H0.736) 21%0.185)
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7 o} 3+=(0.735) E}<1(0.183)
8 A3(0.734) 2] 21(0.182)
9 24 5(0.734) ) 5++=(0.175)
10 %1 ¢H(0.73) 4351=(0.166)
X 19 %’ 9] dual embedding H| 1L
719 o] Mg Tl V7he dolE s o, 2 A FHF
SF EE YguHOE OiA 7Hed dolso] A beEe Aol St
SHARE FAE o] 83 ©o] Medds fATElE Fe AR i dolg}
Z2e TAANA 29 F e DoE e FHo| FAIF}EE B AFolA
= olgd 23E Yede= @] duldS 3] 3 A8 AEE AR
o O A3 dirA o g o] e St F vHAE YWY St 2l
o =9 JtFeA WHEY2S F&o sl F&Esta 1 7hsAd thal Ak
Hopom A3 A 29 VtSXE A ARESteE WHel B dAFdA F
Tt ©ol Yude EA4E UEEE & F ATk =E=Z, o]H7 ©o
AP A& Topic LMS AAl &4 A4 7)o FsIA L hFe B
o7 o]o] Aol sl F7F AP o Aot
O ¥oi¥l i d5 B7F (72 A DA A H 87) Ao thd »vlasg 7
- AYUE 34U A5HIME fs sLT Bl ds 729 o4
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ETRI 482121719 5ol Hojur dojo] A fee F30o] Holds &
T A 718 dojol disiAE oF 1% Wele] s Aolzm Ao HA}
& YEAS. FI7FE S5t AdE 54 a9 Aol AA Ha
Fo ZHstE AS A 3 W S0 = Yo
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F-2vlgle] By FuEF Avee

2~¥|Qle] : Puede recomendar un lugar en que pueda sentir el medio ambiente
en vez del centro? (AW =i AAZNAL w@o] A 4 9= L =H 5 FA
o187

g=o] ¢ e@iu® JdHlFFee@cldtt= o] AcH FZA &al AAZER? (Hay
un lugar llamado @@ &3 ofu =Ed@@. ¢ Sabe usted?)

23Qlo] : Cuando pregunté a otras personas sobre el lugar de turismo antes,
todos me recomendaron alli (o]Zol| ©E& ALFETEH HFAE EAJERY7L BT
= °loprlstdd 2)

Fh=ro] ¢ A o] Folx FHstE Folo L. (Todos lo recomiendan porque
el medio ambiente es bueno)

2% Qo] ¢ Se puede reservarlo aqui? (o] 3ol A o Fd 4= Jqpa?)

3=o] : o). 75y} (Si, es posible)

Zg 2o 4 AU

@ 2~0o] quelle ville était la meilleure pour vous? (V}RAl 3 Fo o7} =9
Y7t?:)
=0l . Ae A= FHo]  Fgkoja(Personnellement, j'aime
@@Chuncheon@@.)
sz g ~o] : Quel plat est celebre de la ville? (53] wtEwHE S2]0] ¢} a?)
gh=ro] ¢ HAH7t e, W E fHEl Q. (I y en a Dalkgalbi. Des mak
nouilles sont aussi fameuses. )
Zg}20] :Je voudrais les essayer. (HolR A4 Q)
ol - Ay £ W AR, Z 7tRA Q. (Cest un peu loin d’ici, mais
vous devez visiter la ville )
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Go straight ahead this
way.

J 1. Management Server
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2. Translation Server
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3. Text-To-Speech
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4, Translation

_ SE‘WEI.!H

2. Management Server g;\zﬁ: -To- SEECh
BEN -+ |

6. OCR Server
5% HY EXYM AL G - :

2]
‘ - 1. Load Balancing(0|5h

I 3. Speech Recognition
I. | I Sewern

I Speech Recognition
Server

I Translation
A I Server
A ' [
| |

F

—

Management Server

Text-To-Speech
Server

—_—
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% 30 ABEG AWANS BYE PAHE

OCR Server
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I1AE oHlE AW Auj2e tiet 2AgE de B7hH 27 F 7=
o]Foj Xt A WMAZE HAE o[ME 7|zt Hojul HuS FAsto
47 37te AAlshs Aol A4 rkEs A ZAEE S dis
AAE F BHA EZRJAE AT, AulE FACEEE, A, 84, S5,
RESE), Muls TR oo 37kA Eopd AR e AAlsklth ¢
HAARE HAEJES At 33 20w 749 F7F % Bﬂ T3
H AuA 205 olgste] HF }E— anNg l oltt(124). 4% %
7He fliA oA folE VIWEe R HAIERIE 4,000 4, %_“ﬂ& g
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4%k Aol AE AT B4 80% U EHIAECME V3 F SR A
AHE R 2 20% &R FUt HlelHE Akl ¥ B7hE A
& ogolvt. AR b Ao FW AE7F 3]l0] Folsted LREC

(Language Resource Evaluation Conference) 37} Weol| 7|Wtsle] 5
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3 2047
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8 % (EE AZ) Rk

(SCD Incremental layer Transfer
adaptation for large vocabulary, 2016.04.28 IEEE Signal Processing
speech recognition using deep et Letter

neural networks(# &)
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L EA

DARPA (Defense Advanced Research Projects Agency) 1994 adequacy

test(Doyon, Taylor, and White, 1996)
Workshop at the LREC 2002 Conference: Machine Translation Evaluation:

Human Evaluators Meet Automated Metric

_90_



ojuf dojrdl Fio] ARE¥ A

]

=]

I
[T

801:

ol

O
T

~X

g Rz A3

Faz, 14 A3

A A o gk 2ol

A JAAANE g

t. 7k olH

N-—(S+D+1)

P
T

A4 HA7bdolE o] £&¥ o

N:

7

14 gkor}, Q1217 3ol

S

= A

&to] A ol iu]

NFEE 7HEE

e

=

ol

o
=

I

H

%)

7N

=

QSRS
N -

tol A =3 i

S

0

X
= il
o1
e o

N5 sheE

_91_



Yol ER
ERR Error Reduction Rate
Open API Open Application Program Interface
BM Business Model
DARPA Defense Advanced Research Projects Agency
ASP Application Service Provider
GALE Global Autonomous Language Exploitation
HCI Human Computer Interaction
C—-STAR Consortium for Speech Translation Advanced Research
HMM Hidden Markov Model
MID Mobile Internet Device
MASTOR Multilingual Automatic Speech—to—Speech Translator
PDA Personal Digital Assistant
PMP Portable Media Player
SNLP Speech and Natural Language Processing
SRI Stanford Research Institute
TALES Translingual Automatic Language Exploitation System
TC—-STAR Technology and Corpora for Speech to Speech Translation
UMPC Ultra Mobile Personal Computer
BMT Bench Mark Test
Ul User Interface
OTG On—The—-Go
SMT Statistical Machine Translation
LM Language Model
T™ Translation Memory
DNN Deep Neural Network
EPD End—Point Detection
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