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- HEd 7[HhSef A EM 7|E

« JHH|H 21A17] (Named Entity Recognition)

- EM XS ERVIE

- Bag of CharactersZ 223!l Character-Level Word Representation 7|&

- W IAHAE 0|83 0]Z010] Y= 2Uu|

Stack-Pointer NetworkE 0|28t §t=20{ 9] M

r}x
r-||:|
AL

.+ OJELEEM (Dependency Parser)
Small Data2] 312 S517| 98t Ho| 8t Y
- BT S0 A 2AWEY

Chsts sixte) 2ty 2
Rtoi0] Z20|M2| At
Denoising Transformer?|f $t=10{ S¢S wH7|

-+ X[A] QT MESHAS 0| 5 Etof ojn| Foly a4

—

otion Recognition in Conversation)

(Em
AS L2 7Y

Attentive Aggregation(Fe|X Z&hH 7|4t 3= A Mt olHf|c!

Poly-encoderZ 0|23t COVID-19 22| SEhA| A

ALRIAFEE 0|3t AARE HolSTAAHY

[=]
« AIH &5l Transformer ¢10{ 22| 0|F 210 2t Mo| &t58 S&t
A slAay 2H 35
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Correction Rule Eh 7S 0|8510]
OHHX|7HH 7HAICH— OHHX| 7} Hhofl S0 ZHAL .
ot Sotspmceabiict - [RI7 0 SOt~ OlR7H ol S0 74t [
22
. = (O3]
Correction Rules OFHX|Zbol| SO0{7HNICt —~ OHHX| 7} Hof| S0{ ZHAICtH r S
the 7EQ 7
non_space+7 2 — Space+712 OfH|7}20f] SO{7HAC ~ OftE| 7pt0f S0f 7hurs [N
&5 go| g He
2. 7|4
- t=0{e] 42 HOIMT|= SXH0|A| 22 7I=dg 20|11 2&e| S£8 Mets| M| flo i 2SI Ats
KO T| AARIZ2 KIAI0IME| S& A|ARIR| JHE 7[20| El= YEfa BAMV(Q| MX2|7|, 2AFRIAZ |7} QlAGH
ZMel & AE S/st| fIst FX2|, SHRIAVIZRE MME oL SH EYE SHlEH EHoMTV|E st
SXEP| HEY dAP|Q o BEEEME ER8HEE 5l QT
na/l «——, neun/1 hag/1 gyo/1 e/l gan/l «— . , da1
X X X
na/0 /——— neun/0 hag/0 gyo/0 e/0 gan/0 ~——— ™ da/0
(==
—— > Correct segmentation path 1 - Space after syllable Zo{MT| 2 Z2 OoflA|

0 : No - space after syllable

« O|2 : http://blpdemo.korea.ac.kr/ autospacing/
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- 27|22 HoMY| EXE ZAL 25t —E—HI-‘Ef &2 25 SA(classification problem)2 73tCf 24 Of23 T
22 (hidden Markov model; 0|5} HM HE=E JHH|H Q1A 220 =& 51} 22 Xolo{x{2|e
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Overcorrection Cf|A|

A
7ls 844H
A 28 1™ A|AE(Grammar Error Correction system)2 AFEA7t Qladst J0 2A0| AL XIS
CHORE SS HIZTOF = QSX|S AIAEIO|C
o] 28 0™ A|AHO|M nFS EHit= AT £Q%F 2A0|LE 22 2E0| S0E 1 g2 2F2 JMi=
WHQI0| EHOZ LR E A 6 O S8 QAL

OvercorrectionO|2t IO 2 FHMOZ SHIZE EH0| SRS w2 sfjofet CHao 2 7t3510] 229
IRE SEHEE|= SAE o0[5HCE NMTE 0|85t GEC 22 2 NMTQ| DEIXQO| Z2H|EQI HhEedo] Azt
=

UNK(Unknown) M| & IH20f| 2Ate| X E S EZ{EZ|7L} Overcorrection
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A CHREES| =252 ud 452 =0l= Aoi2 St X 82 20| g2ez Sots W 82
EY0| 0= LIQ= Aoz B 941 Tt &H| MHIAS FiE o S8IE 20| SOHAS = 0ldet
PENLS %Eﬁﬁfﬂl—f SHIE Ak DXHElE @F 7 2dsH| 2H 22 uEdsS 7L AUSuE AFAES

B 1= wE AS(Correction)zt 2Hm A (Overcorrection) A58 ZHMO 2 EXSH 4= 9l= AMZ Metrics
Torstc
Input Mr. Banks is aware that there are budget problems.

Overcorrectoin M. Bankis aware that there are budget problems.(Deleted )

Input lwas iust going to cross the road when somebody shouted 'Stop!"
Overcorrectoin  |was iust going to cross the road when somebody shouted (Deleted )

Input This knowledge may be relevant to them.
Overcorrectoin  This knowledge may be similar to them.(Replaced )

Input Disposable income increased from 1999 to 2004.
Overcorrectoin A good income increased from 1999 to 2004.(Replaced)

Input Didnt you tell me that either Deborah or David has done his assignment?
Overcorrectoin  DidyoutelmethateitherDeborahorDavidhasdonehisassignment?(Replaced)

Input In some countries you are not able to drink until you are 21.
Overcorrectoin  In some countries you cannot drink until you are 21.(Replaced)

Input [willmeet Jane, who is my sister.
Overcorrectoin | will meet the Jane, whois my sister(Added )

Input One day last September, it rained for ten hours without stopping.
Overcorrectoin ~ One SeptemberOne day, it rained for ten hours without stopping.(Replaced)

Ao 28 wH7| 20el ME2 Metric@! covering grammar error and overcorrection performance (CGOP)E
H|eket
i Metrics2 &1t Overcorrection 58 ZHACE ZHY £ Q= F[E2| X HY

X

WHM8sE Generalized Language Evaluation Understanding(GLUE) & 0|835HH Overcorrection s
Levenstein €112|Z1}t longest common substring(LCS) ¥112|&& 0|8510] Ms STE
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S7 2 28 7|t SEHA B4 7S

1.7|5 49
- FEA 2ME2 B3 (surface level form)@l IE2EE 2|0|7} Qli= E|A £He{Q! FEA (morpheme)E F&56tH=
A
- PEA BAE fleiME OIES 24010 YEiAC| RO = 2alotl, 2 el BAL HEE SYsiy, JEiA
Zg Al ot 22 HEE A3 (oot form 22 ERIst= 20| 2
o : L= L= AE EQAC
oot L&
LE/ CHEAL + =/ ZAL
Lt/ A+ =/ 2Edoio|
=/ SAt+ =/ BEdoin|

2.7|&

- AWAO| EAN EMut &tE HEZ V[HIOZ S H
- EAEE YSX| (POS tagged corpus) 22E XSO Z 2IS6H £ HETOZ M2 23lI5IIo0{ 37HX] 210
| O1E, YellA, SH)0f| T2 2M ZHS A

.+ O, Hef, S Ci9| DUS ARPHOR K

0o
2

NNG: LetHA JKS:FAZA X SV : SAHIHYEO[A
NNP:ISHA} JKG: BHHAZAL XS A AT O|Ab
NNB:2EHA JKO: SEZAZA SF OB E28LZE
NP :CHEAG JKB: EAFAZAt SP :&EH JI2UH E& Y3 5% =2
NR :ZAt JKV:ZZAZXA SS MR I=H

VV G SA JKQ: I8AXA SE :SH

VA EEA JX EZXEA SO :=YH(EZ g
VX HZXE0 EP :MO{ZoiO|f SL :2=0

V CP:X|"gAt EM :O{ZoiO] SH :$Hx}

M M : ZHE AL ETN: ZAME ™ Eo0| SW :7|Ep7|=

MAG: YetEA} ETM: 2™ Ho0| SN =Xt

MAJ: HES5EA XPN: BAIIMEHSFAL  NA 2MHESHF

| C :ZERAL XS N: HALIHYE Ol AL

« O|2 : http://blpdemo.korea.ac.kr/MA
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QUERY : =EH ZH|Q| Z< H| LI0|7} Ot~ FHoL7t 7Hs40] HXIL.
71efLt 22{0|E 2 & RIS S0| HEsA XM QU= 20| =tk

P
LHZO[H OfH| 2% S &g & & UAS 7 2Ot

RESULT : =&l ZEH / NNG
22| 2| / NNG+2| / JKG
=iO 7=|_<r3_ / NNG
H X /NP+2| / IKG
LIO[7} LtO| / NNG+7}/ JKS
OF%| O] / MAG
HOLIH A | VA+CLITIE/ EM
7+s40| 7Hs4 / NNG+0| / JKS
OIX|Q. BF / VA+X|Q / EM+ / SF
7|2t 7|2/ NNG+L/ JKB
£2{0|EZ £30|E / NNG+Z2 / JKB
Z| 2|/ VV+L /ETM
X|2E0| X2 / NNG+E / XSN+0] / JKS
FSEA| EfZFot / VA+A | EM
X ™K/ VV+0{ / EM
Ql/VX+= /ETM
40| Zd / NNB+O| / JKS
=QIC} 20| / VV+LLEH EM+ / SF
LHIO|24 L / NNG+0| / VCP+E / EM
O[X|| O[X| / MAG
25 EB5 /MAG
ZLHD L / V41 EM
Za =z / MAG
|/ Vv+2 /| ETM
/ NNB
A/ VV+E [ ETM

ol

FX
A
Ers
=
[

>\| 30 mt:l

|_
4

20 4
o 4

]
]
~
pd
b
we]

2Ok &/ VA+OF/ EM+. / SF

A o2t
= m
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LCt

EF
[-KEEP  B-KEEP

7k27|
I-KEEP

B-KEEP

go|ct
Tagging

=]
od
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04

MOD : [I, B]

2|

Morphing

w0
| o«
.
TH
<

i)
1100

I-KEEP
=
LST™M
LST™M

AAEIOZ A

)
EF
LCh
LST™
LST™

—

=C
[=)

F

[

H
] Auxiliary Attribute

w
712171
I-KEEP

2|
LST™
LST™

B-KEEP,
7t

tCf 2= g2 ElofH 7|

[

AE w2t

IT

=
LST™
LST™

Input Unit[ . .

St
B-KEEP

o

F Long Short-Term Memory(LSTM)-Conditional Random Field(CRF) l2{d 71XZ 0|83t}

EH0f T

4

b &
o
E%f;g}f%

Z

=
k=3
—

ol

=

1ol M
HoERiez 2

Stage 2 - Input Layer
Execute Actions
Stage 1 - Output
Backward LSTM
Forward LSTM

Output
Input

o
IH
alo
0lo
oK
oo
joill

, KA 2|
« 0|2 : http://niplab.iptime.org:32280/unitagger_demo/

T
TH

A

EHA

1160

o

FLSTM EEIo| &5

[e]3=13%<]
Sl

&l CllojEf 7[gk

4

stof

oo

o

mun
o

T

]|

SHRACE
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Text Input
HE2 19Z3IES 13 HEN 55 SYZ0|A 71z o-o2tn SUETL 9 BisiCt
‘ Analyze ’
Tagging Result
LH2 /NNP
2/
[Z2/NNG
SIZHNNG
/KO
13/SN
2/NNB
L2 /NNP
2/NNG
Z/XSN
SYZH/NNP
Of|A{/JKB
ZHE|/NNG
SH/XSV
2/ETM
Of|/NNG
O|/vCP
211/EC
EQL7}NF
9/SN
2/NNB
':”_|/W
UEP
CHEF
JSF
&= 1 01. KIAKE
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JHHIE 21417] (Named Entity Recognition)

+ 4RI Q1471 HAEUM QAN NS FHOIS0] Y HHIS QMATIE TS 2 HHY oIM7ls
57Ho] SEHAIRIZ(PS), HA(LC), 7[ZHOG), AIKT), SROTIS HelBion, sz Aol 812 2aks Ss2
BHIBISIC

- USF| PE - 5t0) RS USA TES 93 HTHBYITR CIKIE Q128 YAOIES] IR 7 |MOIA
HESste} BRAFI 7|27 |0 & SHIINBRE 2 T Aj2) et L8 et RHSS 3BYsHIC

Bl - LSTM - CNN - CRF B!
SAE olgf THAIZ ol Zat
Six|= sh=o| L 27t & itz Data, Azt ok s
A= A|CHE TLYSIACE AR E H0§- D720l A Lstst
2% Eo 2 Ofst 5471 M| F SHtel Hx=2o =2
AlRtat, 4M7| 59 22102 o ofsH FH|1E ST

| 10| TE} 20t 5 sit=, e, Mak ot e
A2 AICHS TAIBIITE Al Hoj 1ol i
WD o mictoz njst szl | X sl wrEo
ARI3H, 447 | B 2R 0 1) 0t HHE SUCE

= S 2 A

+ 31201 J|go2 &6 UBx|o| Fx2| BHS S BI-LSTM-CNN-CRF 2L ShaAlzICt
-+ SIAE D0 HAES 202 'S0 sz 2F0M HHZOE 914 THSE RIS HolE 4 ok
3.7l 28 A 88 B0}

« O|2 : http://niplab.iptime.org:32280/ner_demo/index.html

4. 40H 71 HE U

X 20
Create Fetures Backward
[ | 0
A= | NNP Padding[ [ [ ] o
vy o [T
S | NNG = D:D CNN — Syllable Features i - B.PS

Training Data Padding D:D

AE [ [ ] ——— Morpheme Features -

L0

0
Concatenation //’P. o

e

B
NNP W+ POS tagging Features - o
lexicon D:D7+ Pre-trained lexicon Features - L
T~
forward
Bl - LSTM - CRF

Human-Inspired Al 18



« Hidden LayerZ £ #|

221 gtol sfigtstis RIS oSt

0.

— CEES

HE=2st
Glo[E| 7%

Contextual Word Representation

Backward

Syllable Features -

Concatenation @ o
Morpheme Features . /1'/
POS tagging Features - [

Pre-trained lexicon Features .

H> _

forward

Bl - LSTM - CRF

ol xt 2L MEE2 29 HIAH 20(0f ACISIRIOICE,

(Input) 10| Y0l TS £F2| 20| H2 ST MBLHZL 2 Xt SZOITIC,
g2 0, 2le & 22 W K= Y8 0rg=2 HS0ICt

v PR B LCHE BRSSO

o 203 WO O] O ORISR O OO

oy notl_‘E“n : nouoﬂu :
H%n : HQM%M : uou%#é)lu :

"oy A.O..O_iu : “O..Nu :

‘O'Thel Q'L OEE 0en]" 'Y
QY Qe YRR !
O OLLE O

SO O O R ORE RO O D"
ol 0" "O"=0)" 'O}

AN NIB PS> <R LS>O] KIALH #220|0 AO{=fALOICH

0| A0 LS £ Ol0|E B2 TEL <MS PS> = 2Z0f TICt
g2 0], 2l &, B2 <3 1LS> At Y 02 A0

Ej Za} (=A"'LC)
(NE:'PS)
(F="LC)

- MX| SE2 2ol It 2Lt

- D3 COIEIS HIEO2 CHYst AFUSS MY U U Y202 AIBS0] RS SEAIZ B, ALBAPL
R2{3t QZt0l SIS NS CIS5101 T2 LiErAC)

&= 1 01. AN
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« ZE7IARe| 7R 2t LiEO] Chet 3=

« FH| 2351712] 7|AFREE 4702712 £

- EfZ A2 BIO(Begin, Ins
Outside)E &gstn 2} Ef0Y
‘BUE 20 E{O9 ARE EY
HZE ool T2 2 Tojet oA
LIERHCE

BN =20 ZRH(DT),
BN 447} B2 242 Biolst 4 QUC

- EfZ BHAl2 BIO(Begin, Inside, Outside)2
Y85tn 2t 1Y Yol 'BE 20
EfTI9 ARtS T7[5tn SZEl oo ¢ Sl
of £H02h P124NS LIEfHHCY — — [l

-2 B3 & elE(PS)o| JhE i'%NS
Ef D E[20] S (DT), &A(LCO) & o | EM
EH 7HAT} Bt S BHoI5H 4 oJCk Web Site Extract Data Training Data
Category Count Frequency
B_PS(Person) 4231 2.92%
B DT(Date) 2399 2%
B_LC(Location) 2217 153%
B_OG(Organization) 740 0.51%
B_TI(Time) 53 0.04%
[ (Tag ) 3765 2.6%

A At .

Feature Representation Accuracy F1-score
morpheme 974 78.4
morpheme + grapheme 975 84.1 7|= oddl
morpheme + syllable 97.8 86.2
morpheme + syllable + POS tagging 983 881 ]
morpheme + syllable + POS tagging + lexicon 989 894 : H|oF &

Human-Iinspired Al 20




2M RS B8 7IE . 06 |

t
kNN (k-nearest neighbors algorithm) & gt

mjo
=]
0f0

>

. OlE{Ll 22X

i

S M=g HOI 200071 AHElg =&
0|&5t0{ XEQ| 7HEX| (Weight) gf ALt

+ Nearest NeighborE =&3}7| /5104 Cosine Measure

0

500001 7ol F53 X & MO I g2
T

- 2 AM 71 -oM AL8El= TH/IDF 7|

i
>
0

3

Jleggusse
- 2782

g Of

o
HE 2RO/E), A4, £, 0 S A0XE| 20| &87|s

HI

« |2 : http://blpdemo.korea.ac.kr/DocuCate/doccat.htm

4, Z3} 31H
+ 2RI} 5l= ZAME U SliY 2MQ 2F 2t 5K £
M 27 AlLH
B2 2M 257|= kNN(k Nearest Neighboring) &t 212 0|85t 2M 2372 HIZA|AEIQIL|C
QIEILl 2 500004710l &6t X S HHNC = 71E =2 ¢52 B2l 20,0071 RAHEE FE510] T M

Sf
7|40l AHEE|= TH/IDF 7| 018510 X+ 130, Nearest Neighborg F&517| /5101 Cosine

MeasureZ AF23I1 QISLICH

lo
=
D

@

0
Y
mjo
2
mn
;O

of2fel Fo| ERSDAI e SAS YRSID BFY| HIES LAY MY A 2R At 2982
LIEFELICk(529) 74K| ZELICH
LEZS M AVCl B2 MRS YL DXl BYOR, HEZ0) LRI A2 U SRE02 HojS A Bt
kA EXF 21T J1ES0| HEIS T 9J8t B U X2 0| I WHACE DLt HEE WES A
U= Eol ei40] LRSI HEFE U & Hot ME| 22 X2 2 M ofstuel HUS U AR HTH0| K|H
Blol 2R H[EF At DEo| TE ERLE OfLlzt SHE 7ISH URE SHB0} 5101 0] UYL M| =
ZOfHOICE £ AJRIS 2R BE3Hs X|RH0| HIEF M ZOIA BHERI JH54S He 4 irtn 23t

QUERY: L|EES2 T M| B2 AfE07 S DIXl= 282z, HES0 22l A2 t :R32= Yois
SPEE!
=] [ B

e £ 2010t 5 S0| Seke iy glst EER U X2 20| T HRCE 1ot EE KES
SIshA Hr= ol oiz0| Wasict «ES 9 & 2 ME 22| X|2 U M ofstutel A 3l AR
¢inelo] R/t b0l T2 =EF BAHE NE0| HF SREDE Ot S JISH =8 asjor
5101 0] TS Y| =5 HOMH O[Ck F MRS 222 BEH= XI2H0| LI5S M ZofolA apxiel
PHs K2 I 4 Qlckn 2c

RESULT : &% - SEF - EF3L

1 ZE/EA 0214 2 CHH|OI5H0203 3. 9H/oFH 0208 4. S| 0209 5 Z4ZHAMA 0201

21F7J|= | 01, KFI0IKI2I 21
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= 2| 23 4
Char-Dense?} &
7|8, dH s
CHH| 745 W2 Zdg

sfolst 4 9l

F

L,

+

1.7|& 89
« 27|82 2ATAZ MFYS 0[85H0] tHE AlZt Qtol] E1HARl ZX} te| XS XSHeR FEY = AT
Stz A0ICE XIAK | AA—R2 AL e AHEE & BEY & QU0{0F 3IC} Ol ¢IZ0] & sf5 Al EXHSHA|
SLRUE 0] 52| X2(0] O Z2HE{0|CH:
“research" E E =
“researching” %‘: — E — § —> —
"ing" E E E
% S &, (@) 4 G (@)
% 3
2 s, %, % B, 9 2% XN
4, 2 %, . % %, % %. %
O/.a éb@ 05(9’ @ﬁo 2’ 0, ’)&( O% Q’Q ,1,?90
7
%, O % & % N %
23 4 ’39( ’(/,. g QO' >
%

2.7\ 4

- & 7|&2 Bag-of-Characters (BOO)E HIE S Z $ICt 2At BOC, 2At &M =
concatenate 5101 sparse vectorE MAISHCL Of sparse vectores THOICH RAUSHT HIGIX| 2002 &0 SFAL
2|5t 71&0| 7kssict

HT

>

o A
o
2
N
°
>

A

- Sparse vectorS SHLIS| 2{E0| Sl T MYl YO R AN HEHO A TH9l X HEIS

ettt

29| 452 ABFICL As] A £2 1| HET 9662%,
0

[
|= 71& 21U 7I& L0t 3 e B et
L

1200
1100
1000
900
800
700
600
500

Slot POS NER AVG
B Char - Dense B Char -CNN = Char -RNN
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4o
of
® A 00 AA
januar
dog January hl,ldl’(l)dg January
Berlin Paris Berlin Berlin Paris Paris
Monolingual VS Bilingual .
g 8 Monolingual vs
Bilingual Gi|A|
7|= uiy
E 7|82 2N MY IHAECH= 210 7He| 4412 (bilingual signal)7t 2ot 2EEE J5Ixtat HI0JEE o|gst
0|F 210 = T 2 T

et RE2 FoRI H|0|EIE Z=et 210f 2Ho| AZNEZ |24 YHE MRIE S 2 AHESI0] M2 THE F 210
()

oo
_ _ @ English >
PRE AHA P HAE| U EALEY .

mufn

RHIE of 2 0|3 210] 9{= QlHj|el

(Seed lexicon) 44

: N

* |~ wine

210 z
Length - ratio shuffle  —% Language - specific ] —> o
mapping function
|1 Ignore
v K

Word2vec &t Bilingual word
< embedding 22!
He

VL

=
« = 7|&2 S 20{of thet #197 (o 8 E = oM, LS A0 MM Y24 REOME EEE 4 AUCH

« H|2 : http:/nlplab.iptime.org:4321/seol2/mt/projector.html
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Bilingual word

AlZtah 2ot oflA|

ZAt= HI20f| A &HRI7HS3HH, tensorboardZ 0123107 A|ZESFSIICE AlZ

Ofof] ehistl M 717k2 fIxI| HoiSS AlZtatsto] HojE=tt

Human-inspired Al 24
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Stack-Pointer NetworkE 0|2%t st=0{ o|& 12 2

1%

it
AL 5 ¥§ﬂﬁ%////// 2012 \\\\\\%aawﬁ
HAE shaoll 7hM Mar o e
o =T = oo=
Halg woirt, ‘
SAzA|el7
Eml|
- J2i3} 20| TIo{S9] ofF 2Ant 2} o)F 20| RS U= o/F 24 E2| 2= (Ol Stuof'= T of
O|Est= FALOY)

« FAl eyl 7|8k o= B TEIO| Stack-Pointer NetworkE $H=20{ O|Z 12 2A40]| X5t 2 &5
© QHBF LSTM-CNN L&R0| QIALOIAM 2f O1-2| THo] A Aol el HElA EA FEIH ZotEl S5,
el AL SE YEEFHEE
5
5
2
2
6
1 1 1 1 1 518 15 1% s1s ss1s
(ITITT] (LTI (LTI OO T (O T (LT [] 51 S5 = B8
T N T T T + +L B O I o ® ¢
ROOT _ me AP e J a0l 9= 0| ASEQC
2ot opioke K3 e o OTE = = TR
B Cpiy X & 0PI =of
AZERLL | [ASS | [PIEER | [ARERE:
J0AH= ROOT ROOT ROOT ROOT ROOT
A S o =
3.7|= 22 U S E0f
- = 7|22 80 F=x dlia, 7| 1 Sof Thfet Xteio] O 7|0 MRV =2 &8E + US

« H|E2 : http:/niplab.iptime.org:32281/kr-stack-pointer/index.py
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O|EF-E2M (Dependency Parser)

1.7|s 49

- 27|22 QO{E HAIO 2 SH= SyntaxNet A|AEIS SH20{0f| AFRE! 4 QIE2 §H 7{0|C
JHeist o =R EEM TS 2 H|0]E] 7|8t BTZE A|ARIO 2 SXISICE SyntaxNetQ| O|EF
O[Ato 2 QlZto] 22901 96~97%0|| 7P/t2 Meg EolCt

3 SyntaxNet— :rL:‘OﬂH

[22]
“Ask not what your (ﬁ I l
country can do for you, ] ( ( [ ( ] 1 1 ‘ ( ( ]
ask what you can do for ROOT  neg  dobj poss nsubj aux dep prep  pobj p  dep dobj nsubj aux  ccomp
your country”2H= 20| Ask not what your country can do for you , ask what you can do
Cist o= 224 OflA| VERB ADV PRON PRON  NOUN VERB VERB ADP PRON , VERB PRON  NOUN VERB VERB

7tz Bt=00]l HEsl7| 2lsiiM= el

—f

o A AHKE] £ & SILtZ, +EE2 7hst AE E2I0M £[He| EBIE O H—HOFaFEk

== |
TIH=|O{0F BTt SyntaxNet Z20f ofal o|EFE240] fZEl 2ol TH5H0d, Blehel ofE &

10
T
41
HO
AT
1z
=
o
z

>

o=
_>,|_

re
2
Bl
m

« O|2 : http://andrewmatteson.name/psg_tree.htm
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9/NP_AJT

Sentence to Parse : \ HE2 19338EE 132 HEE 55 Y20l JH2E ofFo2tn SULEToY it
Visualization
SHa{ERIct/ROOT
==2/NP_SBJ OfI&0|[2t21/VNP_CMP SULTHNP_SBJ
19|35|2HS/NP_OBJ 7HZ[&t/vP_MOD
132/NP EZ/NP
EOQ|7H A
THEE NP SUZI0fA/NP_AIT
CoNLL-U Output
Details
[} POS Tagging B Dependency Parsing [E] Reassembly 2} Debug Logs
ID FORM LEMMA UPOSTAG XPOSTAG FEATS HEAD
1 g2 HE/NNP + 2/JX _ _ _ 11
2 i peells g T2 Z/NNG + 2| EH/INNG + 2/JKO _ _ _ 8
3 13 13/SN + Z/NNB _ _ _ 8
4 HEE EHEEINNP _ _ _ 5
5 g2z Z/NNP + Z/NNB _ _ _ 8
6 SUZto M S U/NNG + ZHNNG + 0l A/JKB _ _ _ 7
7 i ey ZHEI/NNG + XSV + =/ETM _ _ _ 8
8 ool HI=/NNG + O|/VCP + 2t/EC _ _ _ 11 VNP_CMP
9 =L87 EYURINNG + 7HIKS _ _ _ 11
10 9 /SN + L/NNB _ _ _ 11
1 Srslgrsit 28|V + QUEP + CHEF + JSF 0
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Small Datall StHIE 2=0l7]| &let £

1.7|& 8%

« Fo| BHE S S SN BIS0IE RHS CH2 vl taskoll Mt O E, Ol HOJED} RE3H Lofo=
MRstA ol
o= T MO

. 225 GojE2 Bix]

QUElS 5kA51D O|0|E{7} BEESH H|Zst taskol| CH3H 2Elo| F0|E FIshsh= 742l Small
DataQI g S5t d

oM 2 -l US
= &3 oofS fIst ATIS HIO[E{QE AlE ofofS fIst MIT HIO[EY. 2f2t9] slots2 ZaX Cr=X|gt
OflefS 918t st CllO|E2H= FO| RAKSHH, ATISS] city@t MITS| Location0| EE0[ ?IX[2H= FOIAM 01 KA

ATIS UTTERANCE EXAMPLE I0B REPRESENTATION

Sentence show flights from Boston To New York today
Slots/Concepts 0 O O B-dept O B-arr l-arr B-date
Named Entity @) 0 0 B-city ) B-city I-city 0
ATIS S O ) ont Find_flight
CllOJEof CHst Slot - —
Filling2] Oi|A| Domain Airline Travel
Are there any French
0 0 0 B-Cuisine
MIT A1t Offof restaurants in downtown Toronto
Gllo|E{of| tit Slot ' '
Filling] OfA| o) o) B-Location I-Location

2. 7|12 4Y

« X[A0] Olsh A|ARIS ot&a7| QlsiMe B2 2ol izl & HloE7 2Rt MER THelez AARS
SIEE I, AHS 7| HI0|e 2HARIS TI3sHOF ot= SHAIMO| EXHSHICE 2 ¢t Aol st WHE 0185101 258+
YO R FE 7|E(source) THRIC] TIOE{RE A Ao Z 2pH2] &l Hl0[HZ T CHaf(target) MRS
QIst 2 ®M7|(Slot filling) 2 &5 WO

+ & 0= &% AH27|Bi-directional LSTM 7|8, =0l 2FE flst ML &5, Orthogonality Loss &
HEsH0], T|el 1R 3 3R] XES M2 oS HIEFH S = st&3IRICt

-tz COlE & 33 ojof =m|Ql HIO[E{R! ATIS CO[E{2t AlF offef F=0fel HO[E{Q! MIT AE Gf2fH0[HE

0|835}0f dels Tlstlon, Mo sts WS 0188 X M<V| 22 dsS 26t

l&2 E0el 2F MOl st50] 7tssi7(of Bo[EZE £58 54 X[gf that H0jE A|A o] shgof E&8E 4
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slot filling 22lo| WIF HHHO 2= ] scoreZ 0|2351ICMH, TGT= MLl sh&2 N

rr op

SIX| 22 slot filing ZHS
Ao Mol 2t Mse

n=
gy
N
ic
N
OiA
A
I
4
i)
(o]l
k)
i)
)
Q'E
o>
OII
i3
mjo
o X
10
ot
N
N
A
10
fital
s
Lot
o>
OII
Ik
o
ial
00
_O'ﬂ
Ral
62
rlo
oy
Ho
HT
in|

Target
arge MIT Rest.
Source
TGT 661
ADV(A=1) 6532
ATIS

ADV(A = 07) 6712
ADV(A=0.07) 66.41
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S|t 3120] A AHEA

1.7l 89

Sentimental Analysis

= OMX|0f CE =2H0] E2 EEAQIX| D QIELICE 22 JIEHOHEN Li2 53 & E’%Xf | t”"*OI iE*Oﬂ %%
X =

=
E =
33 % 950l 92| 28I50| 28 22/207(1 YSLICE F32 30|

Input : 24 DIMRIX|0f i =2i0] 2 cR| D QIALICk 22 Q0L EfX LIS 53 22 Y2xe) wolo| =210 2 RIBELICH Ml
£3 % 9go| 92| F0IS0| B = Haios|n YALIC S22 0| TsiH S LisX| RafeiM 52 stot oha Qi) 2

x|

Output : angry

Sentiment

Analysis Demo B
e

+ Text Sentiment Analysise= EIAE 22 o AT= Z2HA EI2S o|S5t= 7|

+ HIO[E= 5709 ZEOl EfZE 108t 71 Olg2f w4 7|AHE Ol8h Z|4ete| Hx2| e MY e dSsts
SAP et 25 S Heret

2.7l 4H
« SA J[ALO| SRBHEHOIS S vocabularyol] 7t

WS oL, w2 7|Aol| B El dEE XS0 2 HojES

.
-
>
N
Rl
2
[l
==
ol
<
(@)
(@]
Q
(en
c
Q
&
<
=
=0
n
<
lo
—t
-
a
=Y
*

« UHE HAEO|M vocabulary0i] ZelEl TS ZH0r 02| ALt MIEjgIo = Hetsiy, BE HHoje] HEgis

- = [y )
&HAHst0] 74EF =2 confidenceZ 7171 &g S2igt
- ("tf-idf: sliE THo1e| &3 PITet 5|HME nfotoq, sl THof7t siieh 201 CHel HOotLt 7Hk| U= THORIX]

3.7l 88 U S8 =20}
+ 2 71E2 M2 AR X2 08310, HAERRE o] ol S:(feature)S REF! T2A Y 24| XH0f
0l3 & CHE XtH0fxz| 2ol X2 H|8o = ojn| Q= EXS MIB 7h58

2 : http:/niplab.iptime.org:32280/sentiment_demo/index.py
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Oh okey, Il fix that to. —— Neultral

Rachell — Anger Rachell

Allright, | promise. ~ —— Non-neutral All right, | promise.
Okay! — Neutral Okay!

Okay! — Neutral Okay!

Single Sentence Classification

2.7|= 8

« CHa}(dialogue)Z BERT tokenizer2 £&3H(tokenization)st, 2t Esh(utterance)?t L= X|Fol| TEXIZ A

[SEP] tokenS =75t

- =23}l tist C|0|E1E BERT-base 22 Q13F5H1, 2} &3}0f 3T 5= tokensE max-poolingst0] deep

E-

contextualized utterance representationsE A&t

« SHk utterance®| representations= HIEO 2 22 (classification)S 4~2lis!

[ Classifier ]

| Classitier | .. | Classifier |
o a

Classification

Utterance Embeddings
Max Pooling

Contextualized i
Dialogue Embedding

T, 1 Tha

12x
Post-trained [ Feed Forward Network ]

BERT base [

Multi-Head Self-Attention ]

Qo000 O
Dialogue Embedding - .j :_.
N I N I I 1 1D -\
Ky, 1 - Ei: E Eqs

E|M|'| Eay Epe, By ' Ea

~ EuoBiseR

« o YAt CHE} H|0|E{Q! Friends2t AE! B|0|E{Q EmotionPushS 0|25t

-

Oh okey, Il fix that to. —

—» Neutral
—» Anger
—> Non-neutral
—» Anger

- Neutral

Contextual Emotion Detection

Pradiction

----------------------

Linear (384 x 5)

Dropout

SELU

Linear (768 x 384)

&= 1 01. AN
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4.2 M3 At

« RoBERTa-large-cased D2 AFRFHS W] RNN 7|8 GCN 7[8Ho| 0| DHSHI| ZEXOR o 5% =2 M58
HRACE
Dataset Model meutral  joy  sadness anger surprise disgust fear non-meutral w-avg

DialogueRNN" 7352 5562 3235 3790 46.11 19.92 531 3246  55.25
Friends DialogueGCN’ 7363 5844 3731 3719 53118 2194 435 31.88 56.77

BERT-base* 77.08 6136 4048 3725 5368 2174 8.1 3362 58.69
BERT-large* 7737 6151 4379 4414 5243 2569 1250 34.81 59.75
RoBERTa-base* 7726 6756 4225 4611 5193 2655 1176 3510 60.26
RoBERTa-large* 77.48 6717 4503 5157 5577 29.82 1587 37.76 61.17

DialogueRNN" 8244 6385 3122 1556 3515 833 0.00 17.89 69.56
DialogueGCN’ 83.63 6407 3891 2716 3536 10.00 0O.00 13.18 70.41

Emotion BERT-base* 8590 6371 4737 3175 4577 1000 0.00 2077 7325
Push  BERT-large* 86.41 69.60 4430 4127 4500 40.00 0.00 21.08 7441
ROBERTa-base* 86.87 6922 4933 3509 4767 2222 000 2251 7529
ROBERTa-large* 8627 6924 5091 2667 54.82 3334 000 2811 7597

5. 81
« I E: https://github.com/kisuyang/emotionx-ku

« O|2: http://niplab.iptime.org:32290/
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KA F20MQ] AL AE S

111

1.712 €9

- YaE(Ensemble)2 02| DEEQ| 0ISgtS S0 21Z BEHS L2ls 7|AISHS 7I-o|Ct chEXQ! A=
7O 2= Bagging(Bootstrap Aggregating)0| UM, O|= LSt MEZ HHS SEAF|7] fI8t BEE2HH0|
LQst0] YAE7([-he Q5 HEo| MAt0] @FEICE Ol2{st BXIE si25t| $/5+04 Checkpoint Ensemble(CE)
7|40 HQt=|AOLt BtE A2 AlZH0| ZZE|0] HIO[Ee| BXIt T2X| g 32 =2 248 BY £ Che
SIAZEQICE 2 7122 YAE 7|8S WA Wt Zgheto] YME Hitg 25t HI8S F0|0] Yhtst MsS
=QICt

Training
Phase
Train Train Train Train Val —> —>» @ Checkpoint:
Train Train Train Val —> —>» @ Checkpoint
Train Train Val Train —> —>» @ Checkpoint s
Train Val Train Train —> —>» @ Checkpoint«
Val Train Train Train —> —>» @ Checkpoint «
Test
Phase
—> [ @® Trained Model ] —> Prediction: ——
—}[ @ Trained Model ] —> Prediction. —
—}[ @® Trained Model s ] —>» Predictions — P \Voting
4}[ @® Trained Model + ] —> Prediction: —
—}[ @® Trained Model J —» Predictionx ——
« 2 7|22 Hro| odMg HStHA 2A A HOME ZHES JHX|ls 1Xt A5 LAE(Cross-Validated
Ensemble, CVE)7|HOICt OJ= BaggingX{® 0i2) MEZ2 X548 st&sts 5112 o= SAl| mxt Z5A
7|5 checkpoints2 AEBIDE Bz 0| Qthto| QREIX| GH=Ch MR} 25 YNE JIMS TS 2 2
ZIRYEICE
- XA &5 HIO[EE k-fold2 LI+, ME 2HS kie| ME H|0|EZ 7HE sh& AZICE O validation scoreZt
71 =2 X|I™E 0[2] 7|FstCt

- WXt AS HOE= ste2 0 7, sfigtt RESH HIAEMS Q= =0

r

- Zt fold& 2 validation scoreZ} 7+%&

Hi

2 checkpointZ %t0t k7o PEIS Z=H|5iCH

- MIFE ko] 20| 0|53t labelsE B L0 £F 0 742 Breksict:

718
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Denoising Transformer? gt

-

oh=0| XEH 1|

AL
1.7|= 84
- SEEH WHOIEH FOZ 2HOIM LIEtLH= Xt B HEH @F5S SHIEA| udsh= 0|t 2 7I&2 7|1E9
HEY 7|0 He| AA ZE0| HEYH QLEEE, ERI 20| SHIE 2EE 20 tEA7lE 71AHY
2O 2| SEEH wH7|=0|Ch
A
2.7\ W
Targets —
Noising Encoder Denoising Decoder
i
Input Embedding
*
Tokenization
- G2P |
Noising Random Replace |
30M Error Lists |
Inputs
 7|AHAO|Z AA R (Source Sentence)g ERIEE (Target Sentence) 22 Hst= AARIOE 0| UEH
wH AAH| HE5l0{ AAEHCEE= QRENE B EHCEE WHENCE ASSIQL 2 7|&2 7|1E2
A7 (g aEE A SV |8 SEEY wgdAlt eie| DEAC| WE LSV EXY 4 Ero fElS
TE5IX| 0L CHFet 40| BHEY @FE +He & Ql= TransformerAl o = JHASIQICE
+ Transformer@Al2 ConvolutionZ} Recurrence i0| @Z! A

ValueE Jgtez

3.

=

5011 0| Y1} £

AlsHZ 7

=oc =4

« O|2 : http://niplab.iptime.org:32288/

Multi Head Attention2 7|gto 2
Z3A0|2| AttentionS &ty

Attention2tS 0|2t 7[AHHS REZ Query, Key,
SHCL Ol QU=dnt ==0]| Ci3 22t Self AttentionS

Stz RS 7HCE

Type the text you went to translate and click "Translate".

NSRS =

Translate

o5 DY 2}

X2 OfCl7pM|R?
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K14 IS HEetSS 018¢t THof 20| 2l o4

0f Sy 4zt = 7 Olfef QIS 7HEl HOE &2 A of w2t F
A
e

=
—
BAYS sllast= 712 Hoje| HYO| 72 =9 2ln| 24 1S B

2.7|= W
- 27|52 To| 0| 2 YEet 20| A HEE vtgsty| £/510f GCN(Graph Convolution Network)E
AtEeIRion, 12 HEE HtIsl| 2/510{ Stanford CoreNLP parser®ijA] EHE|= O|E 2| MEE &25}Ct

IEst o|0| 2| MEE LIEFLEY| 2|5 WordNetM 22 81251910}

[CHo] Z2lM 34 P& Context, Gloss, Memory, Scoring 47H2] BE2 A% Qlol, BE T HIE=

SemGCN CHO| TEAF ZATHE AFRSIICH

- Context Module: 2| £H01S 7X|= Hofo] 28-S Bi-LSTMS Salf gk ouisto 2RE L2 HERIS
concatenates0] Eaigt

- Gloss Module: &£2|M Tto{e| o|0|MH(Gloss)HEHE .75*8 HiEHO 2 Bi-LSTMS £75}0]
A

Expansion@HS AtEeh SAI0| ALZAIE 7IK|= Bi-LSTM2 2
HEBIs 49104, 3|0 HE = BFS(Breadth First Search)— E510f 20| KPtE FZol0] ZHHE GlossHEE
Context Modulex} 20| E&4st 0|2fst GlossHEEE Relation Fusion LayerS ol A= &8 LSTMO|

LI&5l, 5t9{0f= Aufek LSTMO]| LIZEotod HIE| 2 35t T, concatenatesto] E3iet

- Memory Module: Context Module2| HIE{Z1tRt Gloss Expantion ZE0|A{C| BIE{ ZItE AttentionS S5
bt = 022 E AC|0|ES

- Scoring Module: Context Module2| HIE{ZDtF Memory 2=2| OFX|2 Attention ZUHEES AFE510] £2|M
THO12| 2|0|E MElEt

Scoring
Module

Memory
Module

4 Y Y

3

Context
Module

Gloss
Module

GCN GCN

Embedding Embedding
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1.7|15 8¥

« 27182 AR ZME 25t ol Tef(Attentive Aggregation)?[EFe] Q101-A]Zf A=A HE AH|E BHZ A
XtA0] ZOZREC| APl ZM IHIE shAY 4 QUCL & 7|&2 ARISERE 02 719 | £ 'Ei% ALkt
Fl AHe10] Helof U] e Attentive Aggregationg A&3ICE Of= 0|0]X|Q| Ctfet EZ0) MEMo =2
EE5t0] Zolet AREl 7to] RAIEE Hoteto =M 0ot AjZf e 7Ho| O0|X 7158 3| &Y & M'Ef.

5} 244 A} Qi) 2o 7 2Hstod Klo| 91T, ARl OIS, Attentive Aggregation Layere
2119 AT QUaCOlhfs Ai0f Bojof AFIOREf ool SYEE F80I0) K2 CIE
SICE Al ARl iga o) g
(o]

olo| YHIE 2 HEIZ E| 2SI

FAIE|0] QICk &
HEf2) Ei|0|E1°

_l_OFE

_________________________________________________________

Image Embedding
» Attentive Aggregation
Query Erﬁbedding Image Feature Vector
Query MLP Image MLP

J 0 L

5

Bidirectional GRU Encoder CNN Encoder ‘

T T

Query Image

2H1/NNG O[aiEH/NNP CHE/NNG
ejgnf/VV ZIZ=/NNG O|3HEHNNP
CHE/NNG 2/NNB 27/NNG

=3|/NNG L2|/VV 2TH/NNG
[Zlo] o1a] ZHE/NNG 22| /NNG EF1/NNG
%“3!% GRU2} UVX
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‘ Query MLP ‘

T
| GRUCel #—]| CGRUCl #— GRUCHl [¢— -
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CNN Image Feature Vectors

Image [ FH— Image MLP
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= — (=)
Poly-encoderE 0|88t COVID-19 Zo|SEAIAH!
1.7]s 844
- ARIS0IIA Hel S AlARS 0|83 &4 H2YHe Sl COVID-190] st 2 thet |4 HE Mdg &
QMO S
- Zo| SE AJAHS MDof Ch W2 ST 49 SEO| =2 HetMS TQ = &

Model

Welcome to the COVID-19 Chatbot demo. You are now paired with a bot - feel free to send a message. Type [DONE] to finish the chat.

You

what is covid-19?

Model

covid-19 is an abbreviation for corona (co), virus (vi), disease (d). the number “19” indicates it was identified in the year 2019.

IType ina mes Restart Conversation

2
2.7l 44
- 2 7lE2 gM 7lEte| Zof SE Mu|2oM 22| SH £ & ds H #EY + UTF Poly-encoder
DS 7|HCZ fine-tuningS SIS

poly-encoder
oYz
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A71gto| Fo| SE AIA-0| 7Hset 2= 20t0f|M Al E o= AT,

(00}
g
oY
ol
>
ol
fjo

- IE2I5H COVID-192tH HI0H (Q-Q / Q-A)Z 0|25t0] 22! fine-tunin SRlSIAICE 017]M
<]

|2 FAFRE ZO|E Bot= Z10|H, Q-A= Zolof tiSst= SH

(T
plal
(@]
=
rr
N
S
il

Candidates  Accuracy F1 BLEU-4 MRR
Poly-encoder 20 036 046 037 054
(Reddit) | ‘ | |
Poly-encoder 10 045 054 0.46 063
(Reddit) ' ‘ ' '
JHU-COVID-OA@20(ft) 20 079 0.83 0.79 0.87
(ours)
JHU-COVID- OA@20(ft) 0 0.99 0.99 0.99 0.99
(ours)
Candidates  Accuracy F1 BLEU-4 MRR
Poly-encoder
(Reddin) 5 072 0.79 069 058
JHU-COVID- 0A@20(ft) 5 072 0.81 069 0.59
(ours)

oY
o[

HIE2l2 Ct21 2T Accuracy, F1, BLEU-4, MRR (Mean Reciprocal Rank)

- A

A1t H|Qtet RS JHU-COVID-QA (OURS)O| 7| H|o|A22! (poly-encoder (Reddit) RHEL} =2 MHs
ol

mjo

2 o
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= "' o
QIIRIAEEE 0|83t AMAIXE FO|SE|AH
1.7|= 84
- &A0JZH AFS[Qf AMEFE, 2|10 LH0IN FOE £ = XAESS U HAFE O, ol2{st AA HHES
0|85t0{ F2ot= =Xl Y E 2logt
. 27|22 Roof Makst AAl T =E517| 9/5101 El2|2 AMR(Abstract Meaning Representation) J12HZ 2
tHetst 0|F 0835101 4] ZoSHE 3lot= 7|1&Y
« AMR(Abstract Meaning Representation) J2i|Z= Z=0{Zl Zlo|o| o|0|Z T X2 T35, A2 K051
o= =
= =
« AMRIZH{ZT} 7HX|10 Q= relation & ARGOZF ARGI2 Z2{|Q =35} (Frame Argument)2 2, 2% LHE 0| A
SOl Hgtg St= 3R LES0 H1EE0 QIS AMR 12 0851 EICHH, Zo(of CHaiA & Hash Al
Jefmpt FES £ QUS SUEOE A JeiZ(ConceptNet) E FE31Y| flol, 25 LHF0IA SHAXMOl Agts
St= ARGO2t ARGIO|[TH AF4A] T2 SFE 7|ECf THo] 7|8 sHAI0H|A T LIOF/| 2T HE7(|EO 2 7| A2 AHAl
FEZS oM £ JAS
2.7|= 4y
« 2 7|=0| AF8ote et JiT
material
ISA
equipment =— Mod =— entertainment = Mod -—— home
ARGO
require-01 ——— ARG1 ———= amr-interrogative
\ : AMR node
ARGT - AMR relation
\ / Synonym < cable television
:CN node
cable
\ : CN relation

HasContext =— telegraphy

- 27|22 dejmel 422 RE0| UHEsH| fls AMR-CN &F&F Jefjo
Graph 2 B3t Cai (2019
{0 L2 HIE{ZHS 0123101 QAMEE ZHIE

£ relationE nodeZ
2| Graph Transformerol encoder 228 MAM5t0] 42 &5 RES FAS
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Graph Integration and Reasoning Module

Question |
POSITIONAL
AN ) ENCODING
|\ N
. \
\ - ) N
AMR Graph > N \/l\ e
o = 4 K Vv Q
PR N\ - Node Initialization Self Attention
g @ ) + 1
Vs PP Add & Norm
1 : o 1
R e AMR-CN —0— Feed Forward
.. 1
......... Graph oO—0— Add & Norm
ConceptNet Path Relation Encoder
Graph Relation-Enhanced Global Attetion
Question (7o) )
Anstwer T? TTT S @
Language Graph
—— Vector Vector
= ——

< Answer >

< Question >

Language Encoder

A S (=] =1
3.7|= 28 % S8 =0}
+ 27152 MAl Hojo| Chet MOISEIS 43E 4 US

Softmax Layer

4. 48
4148012
« AMRTLEE AHESIX| iRbs o] dsit AHESISlE mo| s HInE -3t
- ChSh A2 20| CHEH Als S 3tfat
4.2 M Zat
Language Encoder Graph type Ndev-Acc.(%) Ntest-Acc.(%)
- 5181 5159
AMR-original h2.82 h2.78
BERT-base-cased | oN-full (CF) 538 531
CN-pruned (CP) 5261 5253
AMR-CN-full (ACF) 5298 5294
AMR-CN-pruned (ACP) 5397 5358
AMRTEE AHZSIA| 242 IHECE AMR 722t 24 T2 I (ConceptNet) E SgfotRiS Mol Hs0| 7HE =8
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1



Language Encoder Ndev-Acc.(%) Ntest-Acc.(%)
BERT-base-cased 5181 5159
XLNet-base-cased 5798 5705
ALBERT-base 5012 4922
ELECTRA-base 7125 7019
BERT-base-cased w/ AMR-CN-pruned (ACP) 5397 5358
X[ Net-base-cased w/ AMR-CN-pruned (ACP) 6101 60.35
ALBERT-base w/ AMR-CN-pruned (ACP) 5151 5108
ELECTRA-base w/ AMR-CN-pruned (ACP) 7199 7091

+ Chet 0|2 20f thsiME §50] =0[E AE 2 4 AUS
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« 2{|ZZ(Relation Extraction)0|2F Z20{Z1 2k} AlIE|E|(entity) 27H7F HIEE|QS th 2AHS SW™MO 2 0|s5t
EIE|S 7te| Aetd S N2{st0] RHE 2tA(relation)S 0| Ssh= A 2/0/gt

. 0|= M3 2ME0| YTsiElo] W2t Qs MEE IXRslE MHEZ AHE0 2 &S 24 Q= Uit = 5Lo|0],
Knowledge base E&H0]| QI S35t 7|8t 7|&¢

- Otz J8I2 2AFES olAQ. “KBS M1ZIC|Q= TRzl &= StaE Ao 2K Sst= 2tC|Q
HEolCt” 2= 2&0| 0K 1, AE|E[1(Entity)2 “SHEHESAY, AEE2(Entity2)= “M12IC|L” 2
“org:place\_of\_headquarters’2H= ZtH4|E of|Zsfjofrat

|_-_1"
o]
o

b

[ SAAT| oM XE3 ©a|Liat &R0 7lzerAl[FIoe) olch ]

— ——

Entity] Entity2

Relation Type : isCreatorOf

g
u

I
=

=13
=

EH
=

e
0F

ol

&

AZZ A BE517| If20|| 520 Relation Extraction Framework®! EPIC-K FrameworkZ

X oo
o <@
AN

A £ A7l= 20l thgt Olsl SRsIHX|E entity?Zt 2|01 Ofsl SQs5P| w0l = 7oA H|etst
Foil e

=
EPIC-K Frameworke= entity 21 entity position tokenS F715104 entitys 7t2| O|SHE =28 4= UYL=

f
A74X| e M8sl0] TS TIlet
1. EPIC— K, £ entity positionS0{7t 2&f2| T QHo| £2{S 7HX| 1 relationS 0l S8t

2. EPIC— K¢ = entity positionEM7F 222 entityld} entity22] 0]l Q1= entity position?! [EP1], [EP2] & 74|
Z£22 concatstoq relationS of| =&t

3. EPIC— K, £ entitylZ} entity22| F|0f| = [/EPT], [/EP2]2| £2E 7HX|11 concat &

4. pric— K, sms [EPT], [/EPT], [EP2], [/EP2]9| &2 210 concatdl
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h,
K-EPICv
8
1
K-EPICs

h,
K-EPIC: 6’ (©.. 00}~ t]
1 1

hy

K-EPICs: t] t] t] »>O.. 00 ‘ﬁ

L) 1t L) 1)
[ Korean PLM ]

+t *+ 1 L) t *+ 1t L t 1t 1
(1] (e ) crmmzer ) et ) (e ) emsmnon (e | )(isen ]
South Korea Korea Broadcasting
Corporation

-
3.7 €8 YU S8 20}
« A ZZ(Relation Extraction) 7|&& Question&Answering system, Information Retrieval S CtFst natural

language processing(NLP)2| 28 =00 &5 |MH, LX5HE tripleS F&57| 20| Knowledge BaseE

afgfshed SRzt 71eY

« |2 : http://niplab.iptime.org:32244/

4. 4%

41482

« BERT-Ko-RE Dataset} KLUE-RE Dataset2 AI23I00, 5t=20{0] EMS T3S £ QIEZE fj&ako| 5H=20
HIO|E{2 St&AIZ! +20] AI{2&IOI HanBERT, KLUE-BERT, KoBERT, KorBERT, KoELECTRAS HE31%1o0
$H=101E HA50{ 5H5A1Z] mBERTRHE H|WE &

&= 1 01. AN
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4.2 48 Ant

+ non-EPICE entity positiong EX|

EPIC_SEV} 450 22 %2 2 4 92

= [ 4&0|0, entity positiong F7Fst EPIC_V, EPIC_S, EPIC_E,

Data BERT-Ko-RE dataset
Model | BERT-multiingual | HanBERT KLUE-BERT KoBERT KorBERT KoELECTRA
Micro  Weighted| Micro Weighted] Micro Weighted| Micro Weighted| Micro Weighted| Micro Weighted
non-EPIC| 3939 3941 | 3955 3909 | 3939 3795 | 3945 3832 | 3226 3389 | 3955 3827
EPC.V | 7040 7491 | 6915 7497 | 7176 7624 | 6306 6775 | 5832 6186 | 7024 7541
EPIC.S | 7356 7888 | 6899 7496 | 7753 8143 | 7334 7807 | 6045 6443 | 6861 7521
EPIC_E | 6997 7565 | 7078 7527 | 7204 7649 | 6621 7190 | 5702 5960 | 6741 7234
EPIC_SE | 7029 7580 | 7307 7862 | 7486 80M | 6953 7518 | 6159 6569 | 6823 7307
Data KLUE-RE
Model | BERT-multiingual HanBERT KLUE-BERT KOBERT KorBERT KOELECTRA
Micro  Weighted| Micro  Weighted| Micro Weighted| Micro  Weighted| Micro  Weighted| Micro  Weighted
non-EPIC| 2091 2034 | 2364 2284 | 2354 2397 | 2284 2281 | 1468 1414 | 2303 2231
[E] EPCV | 5343 5266 | 5623 5544 | 6067 5929 | 5439 5333 | 3167 3046 | 5089 5003
KLUEEEEEZT& EPIC_S | 5427 5371 | 5943 5892 | 6123 6077 | 5657 5605 | 3297 3197 | 5780 5724
EPIC-K Framework®  EPIC_E | 5518 5370 | 5782 5806 | 6075 5969 | 5475 5477 | 3382 3238 | 56802 5782
ﬁii,i: EPIC_SE | 5578 5459 | 5901 5779 | 6031 5979 | 5582 5488 | 3440 3250 | 5929 585
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3.7/ €28 3 88 20}
- 24 QIAl (Automatic Speech Recognition) 7|&2 7hA HIA 2! Z M QlITl Kt #1712l 5 Crekst
00| EH85|0H, AtEAte| Mat (RS L2 228X te= J0|M 528 7[sY

« O|2: https://whisper hiai.kr/

4, A

414802

« Huggingfacedl S7HEl ‘openai/whisper-large’ 22 AFE510{ §t=0] 242 =0 & YOE E=ot= B
108 £ Z H|wdk Z0J= 1~20F, 21~40%, 41~60%, 61~80X2| 24 ZI0|2 22610 W 103| &L= E 15}
NVIDIA RTX A6000 GPUZ tt=o 2 AtRst

23 S8 Z0| HIAE Hek AR
1~20% 08876
21~40% 18951
41~60% 89502
61~80% 96624
4248 Z3
- U=E 5¢ Lot Whisper 2Ee] Hoi 2 OIS Z5tH, 56 AHEYS Lhe = 299 250 &
AR . oY AEE = 3022 AME|N, 0] 2HFoM F #lo] DR ALt 1HF0| O|FOXA E22

— =2
7[eHHo 2 FE AlZI0| S7FoM| . et XEst ALg AlZF2 40% 0[52] 3¢ AHEHO 2 Ollde 4 US
= oE w 2

S
hisper 7[2F SAHQIAY| G2 A Of|A|Q

Human-Inspired Al 48



|
Human-Inspired A
Research

Real-Time Automatic Speech Recognition

Start Recording Stop Reset Download

» 0:00/0:55 W i
Script

SdeNT|=E T THEe 200 M AFS £ L S L CEL 1 A = CEH el S8 F0ret7
EEELHUSOSU ZSLLL SEAMYIE 7SI L E SE00A7|&2 7heH|A 3 3
SE/ucteH 82U SEU47IEE AHEOIE AL At 893 B = A85H0] 7HatH|M
S MRS S o+ ASUCL SEelM /| ZHAT sdelA7sS gAY =2
SgUYCh AEAs 2l Y0 S YEsto] Fdts HES dMT = AS LT Sd2l4 7|8
9| & MH|£ 2|2 RO E S84 7|=2 ArE5}0] & X O|0|H & o1 o| = TIEH 3 K|
2l 2SS S0 A2 54 A=V |SE SELE Uttt s /|Es=S S
5l2] 0| & Ats 22 Bt T 3 X 20 28T 5 ASLHLCH

English Script

Korean Users can enter the voice search term to search for information they want. Voice recognition-
based medical services. In the field of medicine, patient data is collected using voice recognition
technology and used for medical diagnosis and treatment. For example, if you enter the patient’s

medical record and medical record in voice, you can automatically analyze it to use voice recognition

technology and use it for diagnosis and treatment.

Download Script

Download English Script

&= 1 01. AN



Korean CommonGen

St=x 0] g4 F=E 7|8e] 28 84

Model: KoBART, Dataset: Korean_CommonGen (Noun & Verh)
Our paepx was published in findings of MAACL 2822
created by Jashyung Seoc, NLP & AL LAB(Korea University)

Korean CommonGen

(pass, dog, jet)

Human References

v MEZIZL 7 RI€ RILPZECEH.
EA jet is passing over the dog.

W7t HEZ| 98 A|LbHCE.
A dog passes by the jet.

It XL7Hs M E7|S 22{CHeCt.]
i A dog looks up the jet passing!

Input Concepts (Content morpheme-set)

Korean & Multilingual Language Model

+ Machine Generated

e o i e R RS R M A R A

]

I

W% HEY| 9= X|Lpzt

i A dog is passing over the jet.

' aver. '
e e e e e |
.............................................................. :
Evaluation

BLEU ROUGE METEOR
[32]
M PONEE

ool BERTScore Coverage nan

cfersiol 1%
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Fill'NOUN' or 'VERB' concepts in the black space

e.g. FtE ZCH HHY

Noun Verb Noun

Confirm!

2] 3749 7" HE HE (eg, 71E RATHABL)
Fill'NOUN' or 'VERB' concepts in the black space
e.g. O3 Z&Y A7

Noun Verb Noun Verb

Confirm!

a2 47Hel 0l FE Yt (e g, Ot5 BEE TIFH AICH

Fill'NOUN' or 'VERB' concepts in the black space

e.g. L0 O[OPIEICE O RZ FE

Noun Verb Noun Verb Noun

Confirm!

(&) 57Hel 7HE HE Het (e.g, 10| O[OF7[BHT} i

rE
Rall
Mo
o
o
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4.7 28 S8 2o}
- 27|22 0Tl 2710| BA|S F25101 Ef

« H0|H 5, =24 =0olo]| Efget T2 EE}

5. A8
5.

143

N

e

g
o

ol
=

=0 4 2R 3 Ch=0] A 220 chshA =0T

ZUS T

Model Size BLEU3 BLEU4 ROUGE-2 ROUGE-L METEOR mBERTScore KoBERTScore Coverage
KoGPT2
R o0l P5M 2924 891 4336 6041 3980 8408 9092 7943
KoBART
oA g MM 3954 29% 536 6855 617 8741 9259 9365
mBART
LRl BOM 4183 3163 5421 6836 5208 8725 9226 9139
MBART-50
T by 6OM 4051 302 535 6818 509 8731 9226 9171
mrS-small 300M 3418 2329 4948 6646 461 8739 9228 92,02
(Xue etal, 2021)
mi5-base 580M 4087 3022 5487 7021 5176 8815 9277 94.83
(Xueetal, 2027)
mr5large g0y 4633 359 5891 7278 5652 8854 92.92 95.07
(Xueetal,2027)
Human Performance 4912 4164 6102 7329 586 9113 95.26 98.3

6.0 =
« 4|2 : http://niplab.iptime.org:9093/

ME2 Aol 7t2 458

s Zfst0] Aol 7Pt 452
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Phone Scam &X|7| 23| 271 dd 7=

1.7|& &9

+ Phone Scam EX|7|(Vishing Classifier) 3|7} 7t&8t g AL Vishing 27 M4A5t= Text Generative Model
7|& = 7|Z2] Vishing (Voice Phishing)dt 4 HIO|Ef £42 155104, MER Vishing 2+ M4ot= Text
Generative Model2 9171 2! 7Hgt

« I Z2|0[= Y42 Retrievals &30 LT C|O[E{2t 2|F CO[E{2] FAF &2 A3l 0| Source®t
TargetC 2 & &st= YHES 208 FBHOR ALY =2 B8 42 dd Z2S &3 mz{zefol=
S| E

£ U200 A= Source H|O|EIE Al HubS| 28 AT HI0|E Al Targete 28 ZH=219]| Vishing TextE AIRE
Retrieval2 A2 O|O|E{2f RAFSH 2212 Vishing CIO|E{0f| A ZASH Source®t Target2 &gt Ofof| CHEH OllAl=
ZBNOZ MYV |1E S| 2A2 st E

ofzHet 21,
input—text (&% CIOIE]) target—text (Vishing) score prefix
QUCT 20| SHARO|XIALS HHO} 2 voice
2 [m} ol =2 T O e &=
50000000 2 O/2H B LICH IBlom e 5 L AT 0516394 ohishing
LESIA = 1?2 JE A voice
ALHZS =]y =
MEHELICE A2 0|2 0827153 ohishing
I O 20| 54 ARt gloAITHR 2351M H UONIQ? goAIT2? U] 0809664 voice
phishing
Shfetoief20/ M2 T HE & A2z Q0E XA GoAlH 0761423 voice
KA det et JHELICH JHSOEMA B XHE CHetAE /LM ‘ phishing
3.71= 22 U 28 =0}
- 27182 H0|An|A 20pE0E OfL|2t HIO[E7t 2&SH CHISH 200 HEE 4 S

4148 e
- OO[EAle] B2 HAN 2l A8al 24 THIZ T4 Vishing BJAERF & HI0[EE AFE. Retrievalg Sdf
FAIEE ALRIE W, ALt 0.6 0|&fQl Source®t Target 22 A2 AFEEL AfM[SH HIO|H SA4|= CHEat 22
Or2ff EO|M GPT3= GPT32| EmbeddingS AFR8H SAIEE ALt ot g 9
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E[[0][= NEBE s a3 It
Consult-Vishing STZ%Z‘E ;;i’g 'TE;X t 3845 769
Vishing-Consult %fggg@rﬁ;@“ 8326 1665
Consult-Vishing(GPT3) STgfgr;f ;Zﬂg 'TE;X . 4721 944
Vishing-Consult(GPT3) ?’Z%Ziéé%?o%éen 14,092 2818
Hybrid 52”5#5 Cong 25101 A 27 2434

- MY EHIIE EEO RAEE 1245101 MM (o] Hs2 HEe 0| flall 22id 7|8te] BERT Scores &dii
22 I MY 230 QAT SHE MY e okt 213
+ YUIXOR BERT Score 07 0142 & 2F0| 0[EHOE SYSICID HE a7} B2 018 DIRO| Ho}
o2{Z20d S &8st 2 YHES Y2 282t Rel0jst 282 MHsh= XS 4Lz = US
BERTScore (Precision) | BERTScore (Recall) BERTScore (F1)
Consult-Vishing 0.74 0./6 075
Vishing-Consult 074 07 072
Consult-Vishing(GPT3) 0.7 073 072
Vishing-Consult(GPT3) 072 068 07
Hybrid 0.75 073 0.74

0| Vishing Text2| =H|QIx f 285101 M22 g H0[EE ddet

50,000,0002! DIt HI A LICH

HI2EI01f SHE EIdLICH,

AEHEYLICH

M THE0| O Elente? 18

Ul O Zolsh Al ¢

OLIIR

Ul J2AFH SN

Brdteiof =0l M2 g1l & S AREA &2 T HsgLIct

OlEMR?
SAME7 Y

5000002 OIS 2 EfRI OISR QIFELICH

Zof =
I 221100000 22t oIyt 7'|01|

2XII=1 0.

XHANNE
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Human-inspired
Al &1~

vA

Chizt Al A

. i3} A|AEIOAMS] KfoIAR 2 CH5E 215t Memory Attention 7]t
Breakdown Detection

- 248 7] chst A EIOIMS] BE 0% 712

[=}

-+ g2 7l x5 Tl E AlAH
=]
[=]

2]
- HEld YHS 0|83 wsto| S28 Bt

- 7|7 S3HE 0|83t COVID-19 FA THQle| $H=0] Zo|SE 2k
- LYl gy 2Y

© AMZHEOISH Al2H

- BXte| HEALLE wheish Cist =Y

o X|A] ZA 7]F bk A4 23 HM7(Q0])

+ KommonGen: §t=0{ 2t &4 Z=23 2|5t 6|0|E

- HI2ALE S X[A] 7]dH s} H[o[E{e} HO|ACLQl BH 115
+ PEEP-Talk: & o] ugS ofst R

- fCIYYs nefst [SEHY dd md

+ H2ALER XA 714 CYst GIO[E{S &85t Chist 2 Ty

%
%
oo
uA
10










CHSH AIARIOAIS] REAAZR CHRIE 2foF Memory Attention 7|Ht Breakdown Detection

1.7|= &d¥
- TH3} A|AEI0|A Breakdown detectionO|2t AFRITH AJAE ZHo| XIRIARIR CHES| EE0| BOX|S &HAS

- Chat A|ARIS 0[85h= AHgA YE UM E AtHAR2 thalrt OfFO{MOF A|ARI0] Cigh BHES St HE et
F

.+ Of2f 212 it AIARIO)A breakdownO] EHASHS GIAIS HOIZE 29| AlAEI-ARZIZC| CiEIS E Opx/aiof
ARZIO] “LE= HI7} 401 HLoll Zofl 9IS 0K 512101, AIARIS Raiof 9iX| g Wal(H7HYE 510f

Areias 2 thefe| SEO0| BHE & + US

‘S0, 2| = HI7F 2417

‘L= HI7HEO0IM X =Hol| Fofl AS7OE

“J2{H XFof| L7t FtotH 22| R” (breakdown)

2. 7|12 4Y

« 2 7|&2 end-to-end 7[2t2| breakdown detection 2&0|0{, LSTM(Long short-term memory)2 0|&5}+04
CHat LHOYl AFSAIRL AARIS] &5HS Q1RSI A|AH 2r5tof Chisl memory network”[gHQ] attention 7S
0|235}0 breakdown detectionS $:345t= X2 74X QJICk

3.712 283 38 20}
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4.4

« 2 G0l FiQhst RH2 CHEa 2T

oot

o

« TU: memory attention2 ME5iX| 42 DH

+ TU+S: system memory attentionS &gt 2!

« TU+U: user memory attentionsS &gt P!

« TU+S+U: user and system memory attentions &5t D&

. 2 DHE0jM HYE FIHE TU+SS TU+S+UOIM 7|E REECEH ot

rc
0x
or
njo
HT
oy
0o

Model
Proposed model _ Majority RSL17BD
CRF Baseline ) KTHrun2  PLECO runl
TU | TU+S | TU+U |TU+SHU Baseline un2
Accuracy 0458 | 0464 | 0467 | 047 04285 03720 0.4415 02950 04310
FIB) | 05146 | 0532 | 0533 | 0556 | 03543 03343 02949 0.3636 03201
Hotst malo|  Fl
H2sx| Ms 27t FI(PB+B) | 06737 06906 06679 07441 076722 0.8927 07440 08744 08400

- CH22 F8A gotof thiet Z0|ck TU+s+Uoj| thet Y% Eoh 2ol

fot F= 5t f0I°*§_!01IA1 ey
breakdownOI E|7|77P(| attention?| H#s}% |7—|*§}3J Zdo|ct A | oN

s St Memory Attention Distribution
M user memory M system memory

Userl Hello how are you? 0004 1

Systeml Hello, I really like movies. how about we talk about movies? | 0063 — F

User2 That sounds good 1 like movies, what is your favorite movie? | 00365 Il

System2 | Hello, I really like movies. how about we talk about movies? | 0063 W

User3 That sounds good i like movies. what is your favorite movie? | 00365

System3 | Ok. Let me know something you're interested in. 0178 I

User4 Iwould like to talk about movies. 00366

System4 | Ok. Let me know something you're interested in. 0178  I—

User5 I'would like to talk about movies. 00366 I

System5 | Ilike pop music. 0258 IE——
Memory attention ~ USEr6 Do you like avril lavigne? 0849 I——
distributions &2t System6 | Ilike pop music. (Dialogue break down) 0258 |——
2ol gy 2t
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5.2 He

LSTM

- [000-@

A 4

0000

o — W,

vor [OOD-O

U "My day was ok"

S "How was your day?"

][ IS

Embedding A

L] [ R

Embedding B

2lof 2N @,

representationg 4-34
Q13Z(Encoding)st7| |3H

™
E
rir
U _|_\'|_
N
(@)

® =
ttO{E 2lojstct 2 29| sty

o &
D_
-8
4o
>
-

0 > l-_l

{mt}

tOflAf A s =

Attention weight

m |
o~

Attention weight

oncatenation, IEEIA
|.I-|2 [:|.g

|I

=

B

multiplication, summation, 2% 1Ast=
o ZLE (1) ALXE et 3 A[AR] 23to)| T sentence
= {wl, why ..y wl } B ALERb ! = {wh, w0t} 2 HSHE
ME 0|25}0] h& EESICE (3) LSTMO 2EE] &S5t QAT HIE{Q &xj

LST
AIEOIM 2= 0|F AJAE! 2H510]| CHSH memory2 X&H5H0] attentionS 0|8t attention weightZtS =&

m", m, £ 22 AR}, AlA
8t510{|A| breakdownS G| S

=13

&l 2t5tof| CHSF memory context HIE{O|CE) (4) DFX|Z2 2 CHS} A|A

—

||_HO|

Memory Attention
7|8t Breakdown
Detection 22! 7HQ

&= 1 02. CHat AIAE
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ZAH 715t CHSF AIARIOIAMS] HE 01Z 71
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Loﬁ
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o
S
7|8h sk A AR2 SRS ?let that A|AE 20kl M Bi2 04-717} E@Elﬂ US

My skype doesn't start, anyone knows why?

‘
’»
) So | can only wait?
N
™ Thanks, better to know that its in progress than missing out.
¥ Maybe skype has this problem with Ubuntu because MS bought skype
[ 1. have you tried right shift?
\ 2. there are several apps for data backup,
after that do a 64 bit clean install
3. Don't be silly, it's a cross-platform issue
Ubuntu ' Y &
troubleshootaf - .
rijejij Ecﬁ;ﬂ Response Selection 99. It is cool, one sec
olof| cigt | 100. thanks for the link
SH ollSst= ol
2, 7|9
201 cHah

- 2722 B2 2HeE EHE £ QU= LSTM Encoder?t 6t 50| E2UHOM &
x|

Qst
XExo 2 Do g5 | @Il THof £He|9| Attention mechanismE AFR5H0] RIS 7ljEt519i2

- Chet L &refol 52 SYAEAT 2, ato| =M, 28 YHIT)SS Btdsto], tet 2% FEE HS & HoiY
I.

+ 90, Enjol ol 221 90| 28

=
|0
fu
_O'L
rir
2
'
>
>
oz
1
I

=
o
I
=2
e
0D

4, *lo-l

4148912

« DSTC70I|IA ®Z28F Ubuntu Dialog Corpus®} Adviisng Dataset2 AF3H0] response selection taskol| CHEH A S
TIalist Aut= ofefet 23

« 2 7|22 DSTC70M ®23%t Ubuntu® Advising CIOJE|l Ao CHaHA AHES FIstR o0,
ESIM+SE+PE+UE(ELMO) 2EI0| 7|& Baseline REEQ| MSHLI £EL =S HOIFILS
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4.2 43 20
yX O

- TAFel E DE 4

Ubuntu Advising
Task1
R@1 | R@2 | R@5 | R@10 | R@50 | MRR | R@1 | R@2 | R@5 | R@10 | R@50 | MRR
(Loweetal.2075) 021 | 0307 | 0446 | 0569 | 0921 | 032 | 0074 | 0108 | 021 | 0.342 | 0802 | 0162

(Dong and Huang 2018) 0.367 | 0452 | 0658 | 0651 | 0917 | 0465 | 0086 | 0156 | 0.266 | 0.376 | 0.834 | 0187

ESIM+ SE (GloVe) 0377 | 046 | 0568 | 0657 | 0929 | 0473 | 0098 | 016 | 0294 | 043 | 0834 | 0.204
ESIM+SE +PE +UE (GloVe) | 0.384 | 0.464 | 0575 | 0662 | 0921 | 048 | 012 | 0166 | 0.298 | 0438 | 0.859 | 0.214
ESIM+SE +PE +UE (ELMo) | 0.406 | 0.493 | 0606 | 0691 | 0928 | 0505 | 0106 | 016 | 0.306 | 046 | 0858 | 0.213

- Of2hel J2l2 2 7|=9| MA| 22 2k I gist oW 42 TAISk A
LSTM Encoder@}
Chst 2 SE =H 7t9|
Attentiong gtdst !
TxE
. Avg. word .
. ] embedding 8 :
: ] hidden states 8 8
P) N & S & o
L8 = Y & .8 S i & &
S LY L2 F LY RS &
&£y &S e F&
& Gy & F RIS )
8 $ & & fsto] wet HESS

=
=
0185t YHIE +d

HFEH
o
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2 M
1.7 |E Elg
+ XIS HOSH AIAH FIR)0[2H 01T HZ20|| et MAESH HHE XSO = HASHE AIAH
- Ho|SH ¢ 5 M 7|Ht 22 7|E HolS8H HIoEoM FOE H=0i 7HE MEst 7|E HHE MBS0
EHE MASH= Y
A
2, 7|4y
« 27122 QA ZA[EH CIO|E & AZFe| FHI=X| 42 HIOIEHZFE HA 7[8E gis Mgt Elaid 7[8F Xt
Hojge Alag 5
5 Iz HxjzEl f
; Hojget HlolE] gt HAE Hxf2| 7|E Holgst 5
! B0l B0l !
Do o . [one Q. o :
Lo | A o |AL (8] Al =7, 321.] | (28 &6 Moo |
Lo A2.. Ql. A2. Ql. Al. Question-Answer 7|= Hol2Et ojo|E
Comsy a3 [EA], Al 27, 31 | (K23, 413, Matching Fitr Ebl R 7l& !

TF-IDF Cosine Similarity 7|}

= —‘ B SE M JlS
HAE A2 \ /

COALA 7| £t Met 7)1

MEISX[EIRAS 2., [AF3] =X, stk AAE..]

7k wgst |

« AR 7= Al 'HOJE TXE| 70l 0T H|0JE
EAIE Frl 710l HEHM Tes XESH R

SH=E TX2lsta, V|E HolSH HofH
HA

mﬁ
el
M
N
|I"' TS

off &gt
 CllolE

E
|'0|I
1al
1o
0|0

« SR MH|A A EH SRZ ME 2|S0 TF-IDF feature2] TAIQ QAITS 7202 JHsE Lt Sw2S
MBI, e Meh 7| & 0 Elafdd 7|2t £1A] S Mel D3 COALAS H835101 2% Tt Me

|& SR 7|0l tiet H2H0| K2 ARSI Fi MR Vss

« 0|2 : http://niplab.iptime.org:32283/
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BERT(Bidirectional Encoder Representations form Transformers)
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714 =0l E o8¢

1. 7|A A-I|:|:|

« 7|AIS3l(Machine Reading Comprehension; MRO)= 2&tat ZIo|20| =S M HEHof| sigst= 228 3=
7|AOI

- FEO| RIXHEE 27| fl6i E25tE S RS 0| 0]
Transformer OF7 |Eix}i= THo{et 2&0f| Chet 20| BHEE QIS
BERTZ 0|2510] MRC 93717} 284|900 F1 K4 7

« 27 U BEQ| Y| ARHol| FOX[A| b= FR, HE0| Y52 24 BUS U 1 oo HE 9XIE He
EE AR &

A H Mz
50089 QL|Ct.

Q User Answer
Generator

Q: MEA| &R} =2

A

l Answer Span

Document
Retriever Candidates Reader

|| =
Date Sources —

Document

A 4

- MR 2= A| OI0[E] 2F CHAOAM FE 7|20 XEtetE FA2|610, HEZM(Elastic Search) 7|&€ 0|&3H
Folojst HolSE HIolH XA

MEH 7|=0|AM BM252] A
&l (BERT-based MRO)E X

- GH|E EetE JSON YA 2 2 7155101 ArgA|A XIS

Backend At{

@ MRC 2 | @ BlolEq 471

o

g o o Python I lole]  [HTTP| 2l xjgd
m | API(JSON) = | 37| I
Hlojt
— m|— HTTP A O HTTP hon 7
WAS Pyt [AF
2yl Flask
WAS WAS 2712M
P ——— A7E2]
cron [
Javscript I Python I '\ézcl
2
WAS pytorch
Nodejs WAS ~finetune
Flask KoBERT
React
DB HTTP

0s Elastic
Ubuntu Search

1 EHeR IR0 24 F

0S
Ubuntu
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3.7l 28 % S8 E0f

- & 7la2 Z0i9l S35t 0| #8E 4 9I0

L B 7lae H2IN AN 2 5
HoISErste AAS R5E 4 r

2 : http:/niplab.iptime.org:36200/mrcv2

HZ GHIRE) : https://pf kakao.com/_xoKUCK

+ 2 2o

AL TxXE|(analysis)

- KorQuAD 1.0 CIO|E{ %
Hetanswen)2| L&t 0{EE 7

|-7H()1| |I|- |-7-IAH 7211

2gtel 27 E&(context)2
|=2 2 topk YHEE 5

[ R |

o] 1=IPN

04, MRC 7|1t =74 Deloflq 2BE 4 /ct

=l PLM BERT 7|HF MRC 7|8 E31510] XAi52 2

PHEERAEE 2, HX2| HEHo| THE top-k =S

&5t AE(question) g HQZ2 = M0

top-1 82t

top-b Tt

7168%

8419%

88.92%

9726%
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i 2 2 06

- 2disk(Chitchat= 7HY ™ E=(open-ended question)2 CHFE CHat0|0] =H|QI0] FaiX|X| 642 Xl

- Uy MY 7B 2 YNTistolM LIEILLE Toje] a3t 44 BEES Stelel, RoARe 2YE
MASHES 3
44 25} @ob | oer | g o (ole| | ® | W MR |
ANgxtelmiesr | & | 4 | Lof | o e ULt ? SEP

- Pl 3R ALBA = 20 tiSkls EEE dYslloFSIER, tiSkls 28 42 SIS H0HZ Ar8d
0

=
« 2 7|&=2 auto regressive 10| B2 M|, multi-layer transformerof| 7|gkst
DH2 A &5 2F(PLM)E 0|85t 0| TO[st&(transfer learning) 5101 YATHSHE A4

« AFEAL Bl UX 7o S8E 4= UCH

+ H|2 : http:/niplab.iptime.org:36200/dialo

4, &4¥
4148712
+ ai-hub2l QI|A Y4chst Clo|E FEHS 0185t YACHEE Y RS Bt&siD 02 0/8510) 2FS

MABIEE IS |0]E ZlEH2 1,325712] single-turn CHEHE AIE|0] Q1S

+ ko-gpt2 PLME 0| st&5510] Lythst Mo RS 3155, top-p HEY/50] LI2YS 1= SIS
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S52 1 gou BAIA SEIIX| 4ARE 713 22501, $BEIAS Ul losset ppl CHSTH 22

mean_loss : 0.24970679059624673, mean_ppl : 1.2984058797359466

st& 23t b5 HI0E2 single-turn CHaHO| Cht S2I0] == XS = 4 AUSH, Sh5 H|O[E0] §IHEHE ko-
gpt22] PLMO| St&%t 3t 22X 2 H3H 7h53t 22 2% 0| Tl sensibledt B 22 448 4 Q138

o
EolsIRtE

0] OJiTiAIZ}R?
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1. 7|A JL'II:H
« =047l o|0|X|ofl 2Hst Zlo|of| CHal| Y2 CHESS St= 7|&
« VisDial v1.0 H|O|E{E &tgst
Dialog Topics

People Food household goods

Cap: 2 small kids eating large
carrots on a bed

Q1: is this in color?
Al yes
Q2:is it a big or little bed?

A2: there is no bed they are sitting
on a blanket on the floor

Q3: what color is it the blanket?
A3: multicolored blues

Q4: are the kids boys or girls?

A4: boys

Q5: how old do they look?

A5:7-9

Q6: do they have any other snacks?
A6: no

2. 7|* I:II-H-I

Faster-RCNNZ2 Z3f 0|0|X| 2t9| ZiH|(object)S S FZ(extract)styl, HO|-SE HAELE Bi-LSTMOZ

QlH|Z(embedding)&t.

MEZ o|ZHel RHE(E|Q YIS E 88| RloH THo-Thel(word-level), 2&-Ete|(sentence-leve)E
12504, HEIM(attention)s 7 |HHC 2 Y120l HH(glignment)S TIstst

AE0| 90| o|=E ufetsty| ?feh EU-24%| 2ro| A Zu} thof-2Hx| 7Ho| 2S 2E g

=-

n

&= 1 02. CHat AIAE
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DAAIOE HISOTY  oooooeooeeeeesooeee oo sssees e esee e o Question Dizlogfliston.

| embedding | | embedding |

Cap: 2 small kids eating large
carrots on a bed

[ BiLSTM | [ BiLSTM |

QI: is this in color?

Al: ves

Q2: is it a big or little bed?

A2: there is no bed they are
sitting on a blanket on the floor

Question

Q3 : What color is it the blanket?

Context

Image gati Matching

mi

Topic-Yiew Context-View

Modality
Alignment‘

Alignment Alignment

@ Gate Function

@ Concatenation ® Matrix Multiplication

[ T
S HTHIE $LIOR HEY 4 9100, HAEE 0|20fZ 30| OfLI2, O|OIXIA]

o|2¢H H|0|Ef AflQ! VisDial v.0g 0|28t
« MVAN(Multi-View Attention Network)E H|2t&h MVANE Topic-Aggregation 2&, Context-Matching 2&,
Modality-Alignment ZEZ A=
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Model AVG NDCG MRR R@1 R@5 R@10 Mean
LF[5] 2 453113) 55.42(12) 4095 72.45 82.83 595
HRE[5] 12 4546(12) 5416(13) 3993 7045 8150 6.41
MN[5] i 4750(1)  55.49(11) 4098 7230 83.30 592
GNNI[34] 10 5282(10) 6137(10) 4733 7798 87.83 457
CorefNMN[15] 9 54700©)  6150(9) 4755 7810 88.80 440
RVA[21] 8 5559(8) 63.03(7) 4903 8040 89.83 418
DualVD[11] 7 56.32(7) 6323(5) 4925 80.23 89.70 4m
Synergisticl8] 6 5732(3)  6220(8) 4790 8043 89.95 417
CAGI[9] 5 5664(6) 63.49(4) 4985 8063 9015 4m
DAN[12] 4 5759(2)  63.20(6) 4963 7975 89.35 430
HACAN[32] 3 5717(4)  64.22(3) 5088 8063 89.45 420
FGAL26] 2 5690(5)  66.20(1) 5275 8292 91.07 380
MVAN(ours) 1 59.37(1)  64.84(2) 5145 8112 9065 397
Synergistict [8] 5 5788(4)  6342(5) 4930 80.77 9068 3.97
CDFt[13] 2 5949(2)  64.4(4) 50.90 8118 90.40 399
DANT[12] 2 5936(3)  64.92(3) 5128 8160 90.88 392
FGAT[26] 2 5720(5)  69.30(1) 5565 8673 94.05 314
MVANT (ours) 1 60.92(1) 66.38(2) 5320 8245 9185 368

AIZSHE Solf HEeS FEE mf, 01T Y=Hgtel o= 220l Sot=X| LIEHH
5. &1

« =& : https://arxiv.org/abs/2004.14025
« T L : https://github.com/taesunwhang/MVAN-VisDial
« 0|2 : http://niplab.iptime.org:34242/
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08 SIRIO| T2 ALIS HHigt CHs D2

IZfi(chit-chat) CHat A|ARIOAM 20| Y2t gl= EHS ShALL M0 gls EHHE Pies 52| 2XlES
= !
=

Z3517| 2/610 W2 ALt i} H|0|E{(PERSONA-CHAT)R
2

_'_

k-l

ALt CHSH CO|E{0ME HEALIE T2E HHE KL
%

 7IA7 0|2 20| HEALFYEE T E|H g O Febd A A 20 MX| Al HHE g+ U

A
* H2AL} CHat HO[EE ARHStEE A0 20| DIMZESH0] B MElS Zet 4 Ql= REY

Persona of [PERSONT1]

My mom is my best friend

I have four sisters

I believe that mermaids are real
I love iced tea

[PERSON2]: Hi, how are you doing today?

[PERSONI]: I am spending time with my 4 sisters, what are you up to?
[PERSON2]: Wow, four sisters. Just watching Gane of Thrones.

[PERSONI]: That is a good show. I watch that while drinking iced tea.
[PERSON2]: T agree. What do you do for a living?

[PERSON1]: I'm a research. I'm researching the fact that mermaids are real.
[PERSONZ]: Interesting, I'm a website designer. Preety much spend all my time on the computer.
[PERSONT1]: That's cool. My mom does the same thing.

[PERSON2]J: That's awesome. I have always had a love for technology.
[PERSONI]: Tell me more about yourself.

[PERSON2]: I really enjoy free diving, how about you, have any hobbies?
[PERSONI]: I enjoy hanging with my mother. She's my best friend.

B2 ALt et

ClIOIE2] of|A|
2. 7|& W
+ 27|22 AXetEE A0EE BERT| DIMZRHES 0|8510] HZ AL} EfA 0| S| eb&dt
. St& A| Of2H J2l1p 2+ =I74EQ1 B X EfA I E AE510] multi-task learning @ 2 544, B2 AL 7|Ht £ MEed
50| =20] & U= ¢
+ 2 EfA3 12 et W20 7|gheto] O|R0X|= Zi0M 2etsH0d, Sentence TransformerE 01835104
HEAL-2SHAS 0, YsH0]| TSt distractor & 7HE 716t & 1 Z0|M SHIE HE &g = UE=E st5
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+ consistent question + consistent answer
+ consistent question + distracting answer1

+ consistent question + distracting answer2
HXEfAFT
(Multiple choice)

0 0 1 1 0 0

<1 persona snt> + <1 persona snt> + + <turn> + <turn> + <turn>

HZXEfAZT 2
(Sentence labeling)

« HXEAT9| SIS HESE| 9I6101, DIM|ZFRF TIbGE BERTRE HZ EHASE 715 HRE Hlw MRS

[y

, BX EfA A9} 8PH multi-task learningS & 2L 2 1-2%A
BZX E}A3E MHSH0] multi-task learning@ 2 ShEA| F
UAS

Methods Accuracy(Hits@1)
BERT 82.94
BERT with post-training 1 84.16
BERT with post-training 2 84.42
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* %M’ = o e | er |'
A =2 520 TRl Yitst sHE X|H 210 2EES oM 8t 22E A

2.7|2 44
- = 7|e2 HIEAUIRERIS| 7 O (Picture Theory)2t A OIZ (Use Theory)E HIEHC 2 2|7 X|&lE MEZ
A5 01T i FER! SAF 3 BA0H CHEE B &2j0) siE stz AlAel HRIE Hell 28 4y sEa
A Zdatgt
© ZME XA FEE i olof Dol st Ak £2 5218 Ysfots B ALSEID), SiLtel Tlo|Zatels
AL AS
K]]owledge Retrieval Generative Commonsense
Reasoning
Input Encoding
Scene Knowledge Knowledge integration Knowledge-enhanced sentence
e == ~\ TR
[ ") fE e, Line 1
CT )i
Mapping

Concept-set [ — A woman is wearing a black dress.

— A woman is helding white flowers.
I dress, flower |

Relational Knowledge A
—
Flower girl sosp [T 1] ( Multi-Head A
Al[flower girl)is a young female who scatters A A& A

flower petals|down the aisle during a wedding
procession. In a traditional ... walks in front of
the bride ... Her oullil usually resembles a
smaller version of the hride’s wedding [dress,
... The [flower girlmay symbolize the bride as
a child in her innocence, as she is a typically a
young girl @ressed similarly to the hride. She

I
I
I
I

— .. |[EEaE
| Qe e e e @
e | 222592
| L
I
I
|
I
I

—+ A flower girl ... geagters flower ... procession. \ H / ----- LineN —
— ... a young girl dressed similarly to the bride. —_— I I
+
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H2 : http://niplab.iptime.org:47074/

AlS
&g

EAR=1- ) 1]

+ EMNLP 2020004 378 CommonGen HOIEIAIS HIEfOE 221 8 TIHE 1%, & 7142 47He gl
7J5to] olof Do ChshAl A5 HAS KIS, S5, 7IE 91pet T2 QIACI-CIAC PEREH OfLiz, ClACH!

KU1 A= GPT L GPT20 dligst= 20| tishiAME &5 7HM0] 7t

- = 7182 YAl Ay Bites HIRE SallM &l 7Hs5H, B20|AE T5-large 2HES BIEHCO 2 AISAE
ot SAF X BALE HHS| ZE510] StLto| B2 HES Hekst

&= 1 02. CHat AIAE
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KommonGen: 8t=20{ it A4l X223 9]

10

HOJE] X EIt A=

O|
=
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te, HOICt}

R
=,

i, L2

G

~# Given Cocepts {

\
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ﬂ T
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go| 5 5
o7 o < J
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uu.mA = om 2t
o J] © ™~
I o = LH
A9 @ x B
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P _IT_ L_IL 110
le EIREIE=)
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5 E %k
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= rnuv 2 o
T ¥ ¥ E
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1
[

=2 1X} HHASE 576,704712] & S0i|lM, SZ0{0| TH'Z ELf

ol

« MS-COCO |O[E{Alle] WM MEE

M

163,629712| EX2

EiA 24 1i7|X| KONLPyE &&35}0] Mecab2 2
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o
__OH_

HIEfo 2 71 A &

|2~ 172
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= 103
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=01 7|2 &
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3.71& 71

« 7|Z0f TLAFHH KommonGenQ| H|O|E{2]

~

 Al-HubOlA St “St=0q CHst

A
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1, 71" R

o0

ol

ol

w __o_”_

0
PUTRCS:

- BIXtE3t 718te] HI0JE MM 7|2 MS3MOM, Named Entity Recognition, Sentence Level Filtering, and

Ethical Consideration@ £ ZE{Z
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ot 453 AL QU
« mT5 B2 7ty 2 =0 B e e A ME2 A Tk 458
edst=t 2 7|0 ¢
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6. HIo|E{Al 37 &3
« 7|& #{&2] KommonGen H|O|E{Al: https://github.com/J-Seo/KommonGen

« Al-HubOi| 271t JHM =l H|O|E4All: https://aihub.or krfopendata/korea-university
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HZ AL K|4] 7|2t CHs GIOJEI} HI0|ARIQ! Be 71

AL
1.7|= 8d9H
« 2 7|2 BEX|A D ALZXIC| HZALIE MAESIHH| AFESI0] B#Hot= Customized AnswerS Mash 4 Qe
sise 2xj0s syarst

- Chst CllojE = O™l XA| i, AFEAE et HEHE H

i

[}
FEoi%on, HojE 7% & 2ol 74 xel2 Sol0] tlojEle] 224 ot

(O3]
=

Chat ClofEf ofjAl

w4

&= 1 02. CHat AIAE



2.7|& W
- 0| 1=S H2AL} & e} 12| T tHA 2 ZIE519 204, Amazon Mechanical TurkE 0|23t

- H2ALL S

—_

m
1©

H=0130)| TSt Wikipedia HIOIXIE MIS3HR 204, 2 AXt= MA] szt HO|X|of

7|gto @ Jhate| M2 ALLE Ehafst

o
Ir
N
()
n
i
Mo
M
_O'I_l
H
o ol

S odof A= et ielo] Big HEE UEs 2 Fosilen, HE2ALE

O v
i
rr
]
=l
ﬁ
ook

(TN

4 02
A
oo

-t Ho| ZAXt thstE PHEA| =0 Humanat Machine®| Hgts MZHo a3st 7HAle| thstE o

Human2 0{Z1 2HEDRR0| CSH0 BESh= JES 5104, Machine2 Human2| E=01 CH5H0] Ef1gt

(23]
CHat Ci[o]E] Of|A|
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. 753 HO[EIZ 025107 tilo|ARtR) IS TS}
+ Retrieval Module
- gM 252 0|8510{ sliE ¢I7|T|Ciof 2ME ET HeIZ 228
- 22| X|A] Z0|A Human2| O Eistol] Chat0] e | Bt S7Ho| XAlS F&3)
- 0|2 S50 | X|A2 AL85t= Chil e 22 XME F2M O 211N, 88501 oM Its
« Context-Relevant Representation (CR)

- gM 20|l F=EE CHI 7EK(Q] XIA2E O Chef, HZEALE HEE 22 AHshs 2022 (GPT-2, BART,

transformen)0f| ‘22 = OFX|2t 2{|0[0{2] M QIX|2| EZ HIEHE F&

- Ot H2ALE FEO|| Chsto] stut, CHAZEX| X|Alof CHEE0{ 2t2f St & 0441 7He| MIE7t F&&|1 0|8
E20{M CRE Tt5
+ Persona Grounding (PG)
- CRE 0|835104 EH2 Mot | 2t MESt HEALIE E= 52 HIAESH= PG

=
=
| CHSHOd alie 28 AH8E ZRIX| OfX| D2 ES

- CRE 0|85104 HH1S Myst|
- KGOll= AREAtS| sl Eo| HHHS st mf A
HEE|0f A0, Oofl CHSHO] SHLte| e XAl S5 stEet
« Language Modeilng (LM)
- PG KGO M MEHEl HZ2ALERE X[AIS LM 2IHo = FH|gt

- Y=0ll= HEAL, XA, O™ gept &MiE S0{7HH, Ol2{st JHE 7HX| 1 B H3to]| CHSHO] langauge
modelingS sh&A|Z

21FT|Z | 02. CHSH AIAE! 83



)
I fol
=2
©
2
| m
%
el
ro
s
i)
0
el
nx
0z
et
_>,:
g

[

>
T~
rulm
o§
ol
[<)
>
oo
Ral
A0
o
Ral
1=
njo
é
OH
ot
4>
$0

=]
i
5
-
o
Ral
>

To
_>'i
=2
~
OH
_o'h
X
-
i
A
mjo
_o'h
rir
on
N
I
el
ol
1]
e
10
g'h
N
i
0%
rir
:l:é
il
nl
o
]
ro

4, A¥
PRRSLTE!
- 2t S| Chet A4 STt 122 Y M52 SOISkIR: HaH MBS TS

« Z} DA A +PG, +KG, +PG +KG= 8f5 Al ST EHA 0] THSF 5H50| O|FOIF=X[0l| Chiet 1R S LIEHH

.+ Al3| 2T} BART DS KGO 8H5AIZI 2Dt HY B2 At 2y

Generation Grounding(Acc.)
Models

PPL chrF++ BLEU R-1 R-2 R-L Persona Knowledge

Decoder +PG+KG | 22869 01565 353 224 478 18.60 67.83 64.28

Enc-Dec+PG+KG | 42875 01345 2.79 1845 2.81 14.80 67.83 64.52

GPT-2 1742 01942 597 2667 9./3 2313 65.50 1071
GPT-2+PG 1846 02221 563 2556 /12 2220 67.83 9.25

GPT-2 +KG 1073 02876 M29 36356 1989 3235 4567 /133
GPT-2 +PG +KG 145 02777 1065 3626 1882 3133 67.83 7095
BART 26556 01982 570 2667 890 2170 6749 14.05
BART +PG 2654 01932 536 2635 843 2140 67.83 14.75
BART +KG 1584 02946 164 3619 1990 3184 5378 73.00

BART +PG +KG 2326 02887 M28 3635 1912 3106 67.83 7170
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« 2} 2-0i| CHoto] Xl HIHE 2lott] Argh Eot

I.

oI-

« Flueny, Engagement, Consistency®t 227t0| #=9|Z H|wdt= Rankof| CHsto] £

0

=
- &1 Z0p 22 HO[HAI0| 7k 2 IS 2ASH BART, GPT-27t 2 FE 0IUS

Model Rank Fluency Engagement Consistency
Human 105(0.37 415(154) 408(153) 406(147)
GPT-2 264(048) 2.85(093) 2.95(0.98) 2.76(099)
BART 2.310052) 313(114) 318(1.08) 310(1.04)

&= 1 02. CHat AIAE
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- = (=K=Ne]lke}
PEEP-Talk: 428 30| 1SS 93t #2
A
1.7|= 84
- A Fo| ng0l2t EY SN2l Blsteta g Q0lgh ol S0, SN 2o, shel 2HXofA ARl
I 2Efep| S DRHOR HHE HHOINC SEBISS olojgt 2 7|22 2IBAls RS BE5t0f CiYst
A0 Bl3tetEE THsEt
A
2.7|5 4
+ 2 71&2 Al HubS| - H LZX|IE &350 &% Hlo|EAlE F=5t0] 8860, &8 Co[EAlol2t
& st 7|=0] Zetel st Ho[EME HES. AX tist RES F45H| fIsl FOA| HIo[EHAS 2 staE
DialoGPTE &&35}0, 0|= 7|E2| 202 a5 E GPT-2 ELt EhAQl thsht 7tsat
Context Detector + GEC Module
SituationChat Conversation Module Inputs Situation : “Situation in which currency exchange

and traveler's checks are required.”

Situation

s

©

Dialogue Corpus
Transformer

L.

Human: The sales increase do faster than

Situation the previous product.

PEPP-Talk: Why don’t we speak
different topic?

Situation Similarity : 16.53
Linguistic Acceptability: 47.553

Dialogue
History

- 222 4 HolgMcz st&E SR, tHetE ZASt= Context Detector2 TAE. Q2 At
CHat 7|=0| chat 2ol =0 Alghol| Mt HHE £2{6H0, 0|F, Context Detectore= 4/8f0f| Zgfst CHa}
RPE LLE BXXOR GEC 252 40 BYe| @FE 58

3.7/ &8 % 38 20}

- 27182 2E G0 SEAE YR 5HH, YUE MB iR stEkte CHst AgollM 0{2] ThStE o1ge
A Ol
T AAO

« OI2 : http://peeptalk xyz

4. 4%

414812

- ISE M o[BS AHE510] Tt R0l AE S oF 2t DialoGPT/t 7t £2 ds2 B 0= AEYe|
AL23} A8 IOJEAIT} SALSH 01K HIOJEIHIO R ARKIBHS S Tl3tsl0] =2 s e B0l oz S22k
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- AEE Plo A% Ol 7HE SAFSE PERSONA-CHATS| BEIE MEFoz MY & DialoGPTe| &L,
Lf2(o[&2| 27|of 2t SMALL, MEDIUM, LARGEZ Li+0{ &3S TItigt

Vet Validation Test

PPL Hits@1 PPL Hits@1
Profile memory 4279 0078 4502 0.069
LostIn Conversation - 0168 - 0152
Transfer Transfo GPT 2.4 0.849 1274 0.839
Transfer Transfo GPT-2 1250 0.839 1266 0.848
DialoGPT SMALL 12.35 0850 1265 0.856
DialoGPT MEDILM 1477 0884 13.89 0.877
DialoGPT LARGE 115 0889 1204 0.864

5. 20} $pH

¢
PEEP-Talk

Situation

Switch!
I know well about jeonju.

I'm on a tour bus.

I'm working as a tour guide.

Context Detector

Situation Similarity Linguistic Acceptability
7 T0
-8 9
[¢] 10 @ 160

You: hi
Bot: How are you, | thought | was following you, so | looked at the wrong stop.

GEC: hi

Type a message

Submit

&= 1 02. CHat AIAE
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1.7|= 849

« Zo|SEH MM T4 (Question-Answer pair Generation, QAGen)0|2F Z20{Zl M2t Context) HE0]| CHal
XSO 2 Aol 3 SEHO| UE Mdst= 7Ias 2olgt

- W SX0|IM2| QAGen 7|=2 010|52] st S 2t SMO =2 &85 OE 245 22| o|SH ¥E 2F
£3|, 2 (Questioning)g &8st 00|52 WS 2HFollA 2t FEo| 0f2f SHO| BHYE CHYst R332
HolSHEe g2 AR RYo| w2t HEe| =& IHFol|lA 00|52 |of CiYst F28 Xt=oto] O £2
uE ANE TES 4 Qths 7|Ee| A7 50| Exfgt

- O|E flall, Ho-SE 7t Mf-Ho|SHY 7+ Aztd(Relevancy) X FEH(Fluency)2 BH = gtz
Ho|SHYE Hogtn SAof, T Zoi M-S o M= STl CHM0| &= WAlo| MY
7129 Hedo| =3

2. 7|= 4y

- 27182 3A (0) HeEERY 7|8t FE M47|(QFS-based Answer Generator), (2) E2|SE &8t
MA7|(Iterative QA Generator), J2|11 (3) 2HY S4lo] &2 M47|(Relevancy-aware Rankern)Z M&3t

E|RASD, ApMIe Y n-E2 Tt 5

+ QFS-based Answer Generatore F0{Zl SHEHO|M SHAMXOI MEHES E XS0 LA (Implicit)O]H A
2lH (Plausible)@l ® =2 FEE dMote Z=Y. 028 z[xo LHo FYH MME /50
I'OIX%QQF(Query—focused Summarization, QFS) 7|2 X250 MAE Zlo|XIZQoks it K H o} S|

+ lterative QA Generatore 29| MM(Question Generation) 22t 29| 2EHQuestion Answering) Z2S
#3510 2 t2st= LA E JIE| 67HK| Aol Q3 (What, Who, Where, When, Why, How)S ZEI E (Prompt)2
&85t0f QG RS stEsHH, F2 oM MHE 6N7H| Zo|SEMXO| Chal QA ZES &850 SH2
MEFot= otys TIEet

* Relevancy-aware Rankerz= A dEl RO|SHAES MEsI0], @45t FHE X|L= HoSHYLE 2T
2otz AHEE o2 Mdv|o] o552 tHEAQI S35t 7|8t QAGen CO|EMIQ FairytaleQA H|O|E{ A0l CHEEO] in-
context negative sampling 7|'HS &dff TIlsHH, F2 IHHoM= M HedE 6N 71e| HolSEE S| thsl
o2t et eH o= MEE0 =2 dd7|= 5toig DX 24 o H(Iast hidden states) & [CLS] E20]|
oot S F&010] ATEMA(Softmax) BH+-E MESCZM 2t 20|22 0|5E SE S ¥2 7
Li2ixtee 2 36t = MM 2ty (overlap mitigation) JA| HEIC =M 7 [MMEl HoSEAS Cist /&2
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- 57| 22 M| MEst R J|a0| HAEel TAEEO0|0Y, 3-stage Framework 2 TAEIS 8101 7153t

ES =
+ WSAC| Ws SE O 20| AOIZEY WM S = human-Al collaborative AH|A

« 220{ QAGen TEIS EIX5I0] n2g 2EOZ &8

 Question-Answerin

iy

EHRlol| s XE 7t

ng 4
. =35} O|O|E{8&at ofL|a} Ctat-zlo|-Sek 4
=

=

4. 29

- Hotst= QAGen ZEO| M5 g &H0I517| 23l

+ MAP@N A2t ZF ground-truth(GT) QA0 CHSH Rouge-L f1 AT 0{(5E= BERTScore f1 A3

Ral
-
o
III>
n
(=)
o
pe-d
=
T
22l
ro
n
rEl
Jio
H
=
ro
o
o)
-
o
i

J|E =2sTle] Haby Bl 4ot

siLtel 2 QaMS MAIEl St Qa SoflA Melst 5 Tix| 250 ciet BR e SE3 XEY
« A ZCHE 088 QAGen RHECH =2 458 BY
MAP@N (Rouge-L F1) MAP@N (BERTScore F1)
Method Top10 Top5 Top3 Top1 Top10 Top5 Top 3 Top1
(Yao ;%?%022) 0440/0435 0375/0374 0333/0324 0238/0228 | 09077/09077 08990/08997 08929/08922 0.8768/08776
SQG
(Duganetal,2022) 0460/0455 0392/0388 0344/0337 0234/0242 | 09056/09062 08953/08955 08876/08878 08707/08723
Ours 0500/0503 0426/0.429 0.369/0.372 0.247/0.254 | 0.9156/0.9178 0.9046/0.9068 0.8956/0.8977 08752/0.8783

 QaGen 20| Y3t Qrd A BIksY|

| Quality-E: S| i-i|7£‘||0|_| QA}él‘Ql —f._\—_?—|, Relevancy: ci2-QAM 7F _T'I:|-L)\ Acceptability: craf

AI"ME|CH'_7(|°| Et2t4, Usability: e 2xo

=0 |LISA xo
S0 l 7<|-E_|_§

QI SHIWIIE 233} (Diversity-Q(A): Z2(HEN2| CHAY
B I-QAZ0| &7
| 2-87}+54, Readability: 2814, Difficulty: HHO|Z, 11 =S45

EXII= | 02. CHzE AIAE
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+ QAGen Z} Z=0f| CHsh 2THE utetst| 9/6t Ablation A

oo
u]
L
ol
I
ol
o

+ ME 7T 2t RE0| HA 45 SN0 SHEOE Jlofstn 2SS Hol

global local
Method Divesity-Q{ Diversity-A ¢ Quality-E4 |Relevancy ¢ Acceptability! Usability! Readability ¢ Difficulty 1
FQAG (Yaoetal, 2022) 303 306 266 135 1.86 226 136 21
SQG (Duganetal, 2022) 296 303 33 156 213 266 145 2.36
Ours 2.35 218 235 1.31 178 21 1.65 2.98
GT 165 171 168 103 136 15 12 295
‘What Why When [ Who Where I How

Fairytale 1 41.98% 25.95% I’-2- 6.0%
QA

3.4
ous | 2% 166% 6.2%- 1609%

(1) Question type distribution

I Explicit Tmplicit

Fairytale 25.23%
QA

Yao et al.
(2022)

Ours 32.06%

(2) Answer type distribution

MAP®@N (Rouge-L F1)
Method Top10 Top5 Top 3 Top1
Ours 0.503 0.429 0.372 0.254
wio QFS 0472 0401 0.348 0.248
wilo Iteration 0463 0427 0378 0.253
wlo Contrastive learning 0.438 0.375 0.326 0.261
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generation O|A] B& O =2 M58 A2 L6t siet BEIo| Ehslyt hallucinationO] M1, persona
engagingness/t =CHe S AHXO R ZHOIS. 5 HoFst RO retriever Sk AR O Z HOIFRID,
S5 H D0 CisH Hste MSEC 2 HoiFAS

Dialogue

Human :Isitin England?
Machine :No, itis actually in Scotland where you are going.
Human : Where in Scotland?

Human's Persona

| will travel through North Ayrshire.
|am going to Scotland.

| like history.

|aminterested in architecture.
llove to garden.

Ground Truth Knowledge

Eglinton Castle was a large Gothic castellated mansionin
Kilwinning, North Ayrshire, Scotland.

Predicted Answers

BART base Itisin Scotland, whichis a place you love.
BART large ltisin Scotland. in Scotland. in Scotland. in

Ground Truth Response

[tisinNorth Ayrshire so you could visit when you travel through. [a2l]
7|& HHEo| sHAIH
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e IS
T 4o
20 ()

% =
.

i Persona Selector ;)

=) [ ComextEncoder | [ Candidate Encoder | Poye ) | [ Persona | [i G Marginalize | Generated
— T Level —+ r—— (Parametric) Answer
[==p/fe) =] e i lndicator| | i
L U cand, || cand, | =+ | candy /) — H P

| R \QUEF_\"EII'IIIIU'II Generator /
- J23H 20|, 2 AFolIME BN ANEE RS 018501 RlEg FAdst, HAESH HEALIR X[AZ S2fM
CH3} history2t concatdt & KPEQ (Knowledge Persona Enhanced Query) O|2f11 H24&t Poly encoders

TET FOE HEfziof HEgE H B= S40[ V| W20, H2 Ao XME DEM AFg8f KPEQ2 1

CHE RAGRE0| Y=x| 1 D2 O3 252 MMSH 2l RAG 222 RAG-token 221} RAG-sequence ZEO|
Ql=0|, RAG-tokenZEHE EZ S I} MAISH WOIC} lossE marginalizedt= 20|10, RAG-sequence 2E S
SLte| 28 BE M5t S lossE marginalizedts RHQ 2 Ai0M= £ RES IF O|gaHA-| 2sist

T LE

« 2 AF0|A= FoCus CIIO[E{ Al M HEALIRL X|AS & BIYsH= REC| 858 TS, FoCus C|0|E
Mojl= GenerationE}A 3@} Grounding EfA 37t EXEE Generation EjA IS Eist MM SHS TJlsty,
Grounding 2 MAS HEALIeF XA AUOLE 2 SX=X(0f CHSt S2HE B71eL Generation 7t HEZ|C 2=

S,
ChrF++ BLEU, ROUGE-1,2, L, BERT-scoreZ} /11, Grounding® 2= Persona, Knowledge AccuracyZt /<. Zoj|

NG

f
P

=
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LHH H|0|A2t210(04, INFO

|_qu

= T

Tl A Feret REY

Generation Grounding (Acc.)
Models
chrF++ BLEU R-1 R-2 R-L BERTScore | Persona Knowledge
GPT2small 2873 143 3658 1944 3262 8856 6744 6959
GPT2 rnedtum 3012 12.31 3829 21177 3412 8892 6744 7242
BART base 2977 199 36.24 1973 3213 88.3b 6745 7218
BART large 3069 .97 3657 19.83 3205 881 6744 7101
INFO (SRS) 533 29.36 b3.36 40.36 5116 92 827 99.24 (2]
INFO (SRT) 53.29 31.46 58.26 42.35 53.06 92.29 80.87 99.22 g_%% A3 20}
« 2} 0| Chisto] HeXQl HIHE Iot0] ARt EoF T
+ 2 gF0ME Hotste 2 ds52 FEXeE HIKeH| 2/5104 Human HI7HE ZI4sHAS. HIHo|A
HE2I2 °F 571=, Adequacy, Fluency, Provenance, Engagingness, Hallucination?| §=8 S01EU2. of 574
2 MM EhHS Z0, 0SS BEH 2MTIR RankS HO{5I%S HalludnationS I3 LK H=210jA
AL AR My 21 252 2|0 H7HE fIsiM= test MofM iMoo = 50712| TS &0t HIHE
ZTISH5HAS. Human "W7te| Ae 9|t agreement 2= Fleiss' Kappa 2 AAH5t9310, 0.41852 fair agreementS
O|0|5kFL. Human worker&2 Amazon MturkAMH|AS EsljA 2EIGHIS
Avg. Rank
Models :
Ad. H. { Prov. Eng. { Hali. 1
GPT-2 small 357 34 358 346 249
GPT-2 medium 31 31 304 325 302
BART base 343 329 347 322 245
BART large 3.31 363 329 344 269 (22
INFO (Ours) 157 157 162 163 435 Hain Al 2t

EXII= | 02. CHzE AIAE

93



ddCHet
Human-Inspired
Al &4



o)

=
0

=
S

[—
L.
M X

[=]
[

EET)
x2/90 7|2

« NarrativeZ|t}t X} 5 H|C|@ &8t

2

o

<

~N
Kl
_xT

e
~
oo
=
=
[}
S
.
)
2
w
.

al

<
B

pel
™
7ol

HIZE 08

o
[=]

- Sentence BERT

=
~

gL 2
A

85 /A w2 TA

ol

0
M

RINE

AE
—o
He
=]

=
T

- LI 222 883 0|3 2lof
F20] 7R A B

S
e

t

[

=]
« Virtual-Try-On Model for Fashion Al

« GPT2
« AM2X} J2j= 7|d






Description1 [~ Tokens1 [ All Keywords [T Valid Keywords [T
— — - -
Description 2 Tokens 2 - -
—— — — —_—
—
_ TF-IDF - —
I
—
— — -
Description N Tokens N —
— — —

EnY Fxfe| 2 £33 7I9IE £& YRS
31N 7191 44 7l9i= 3 20 matrix 44

Keyword 1

Keyword 2 « «

Keyword K

. 2 7|2 FEF o] gl= Unsupervised Learning@ 2 FIERICH, HIAMO| Cish SQ 7|YEE =&5t=
WO E HH| 2ME THof T2 FE35H & THofe| Bl AIME of= 7|9E Y125 S 8ol ER HHoE 5

. JHeteh BRI 2f THofe| JIEXIE Albtet & FTt 7HEIAE EMo| XI0[LE E2 ALO[2] 2 S8 240101 &%
Het K| 7HBRIE 7K 7|19 EE MEste A+

3.7 €8 %Y 38 20}

- 27|82 Mo st YEE 7ITSE T2 FESIEE 7|9 EE M dM, 2M 27 2M 7 AR 28E
A Ol
T MO

« 0|2 : http://niplab.iptime.org:32270/

&= 1 03. 3 HM/ER/FE/29%



LSTM Encoder2t
CHat 2 ot 55
7F°| AttentionS

ofst el AR

LSTM Encoder2}
et o S 1
79| Attentions
PrEst RE X

HIEF]'E

AL
1.7|s 89¥
- WA FEO| BN LXK A2 HEOAM TSR HEE FEFOZN UHER HE| S + U=
SoldE &0/, sief HEE Melst=dl o] O 2t™E theshsto] MelE TS wELD Feteh 2ME
UNeEst= A
- A FE2 3A 271K BFE LiFledl MY &2 24 FZ(Global Level Relation Extraction)2t 2% £&2|
2A| Z=(Mention Level Relation Extraction)2 Lts 4= =2
- ofief AFOIMS EEE 1%4 S0 A FES ot Mg £29 A FE2 HaistoZ M HEO| FE2
Z|cHst EiX|ot0] et S RAIE
HoAEE f oz =&
Global level RE Mention level RE
[— Y- T Ye C R 5 - S Ei9lo| CiTtE| HRE o2 we
- 9452 AfRA/EOIE{I0| XIS | Lucy is ging - 9150 AfRi/colEfeso] Bxiet
Sk M=o i : tothe park and <=2 Mo 1A
T eoiE=TIm E she is taking the e ool
* XAH|O|A 315, 24 22, Mim-Eld 2t | dog for a walk + QRAAAHE 7 [A8HS, BAL MSEHE
24 S0 225 i 24 S0 225
A
2. 7|s Wy
- 7|E HAFE LY SIH0ME FOLE S0 Xt d2fel= A0 E CHE 220 &8 2ot MetE
FO{LE SR s = 7HHIS2| BAE FICHE E36IK| ottt A EXfet
« ZEIHA| 2t BAE 2R HZ22(0f ME St 2445101 012 X0 A ESEE= VA 7t HSEAE FESH=
ZH=E RES AR
22X MR 2| 2x s SEflA EM Entity Recognition

lzoom =gf- 3000 g 53 98 16 HRXHR 0f

A4 apaE | ool 2t 42
Ho| SR g 2

Topic : HRSHE/NNG/
FRTUZH/NNG/TH/NNG/O =2
INNP/OI/JKS/X|Z|/NNG/3H/XSV/
=/ETM/ZH42/NNP/13/SN/
&|/NNBC/0|/JKS/

>

Collection of

Documents

Relation Classification

Entity Linking

Y

+(0), Attribute(E), Object(0)>

<Z M, Hostile,

<Subject
<0|&4l, Association, Z=A1 44>

<Subject(P), Attribute(A), Object(0)>

Collection of
Entity Links

<Subject(0), Attribute(E), Object(P)>

s>

Attribute(E),

<EM4F, 2]
<Subject(0),
<0l24],
<Subject(P), Attr
D&Et—HX QHH D&Ek)
tribute(E), Object(P)>

Obiect(0)>

<Subject

<§fj¢i‘, EpT>Hd,

Extract
Context

<0\-Art| YERAT>+Hd,
<Entity(P), Entity(O)>+distance

(), Bab+d,
<Entity

Korean

Dictionary

Entity(P)>+distance

|
i
i
i
!
|
|
i
' <(BYsiH), Occurred, B>
i
i
i
!
i
i
i
i

Seed Ontolo;
Compare Relations

- DE2 A 20 FE REN QR Hi22| LEYC R 0RO RUF
- SU2 27ty 2| 2 P9 2, Y 2 2ot tl22| S MY B, 0oz H2E| Y
Y =39l ZutE e 2 & A M2 2 F 3TAVE EME

Human-Iinspired Al 98



% — —
HISt0] BHEA 24 2R 952
Z2ato]| mef Feks Bhe 40| 23(3

- ot 27} 20| blao]

Global Recallof| M= Ef ZEHI=ED

P

-1 =
S AISH510 Precision, Recall, F1 ScoreE &H

i
oKl

715 |

© 4o

=
HIwSHE o %2 ds2 20l=H|, 0l= 9% t=2e] A

CHEE Tt

ol

3l04 Ef &

(]|
=

21 8 2 E9l0] 7t ClO[EIZRE] 2

mn

o
oQ
10

HA 2 270 42 7IxlE A2 BY

Mz AEMM2 Et 2E0]| H[510 £215| =2 Global Precisions HO{ZELY 0] WZ0| HIZ

ot 452 EY0= FlscoredilM B =2 858 E0l= A2 HFE + US

CNN LSTM o= O AEMM
Local Precision 0327 034 0.390 0.269
LocalRecall 0315 0.347 0.259 0.307
Local F1Score 0.321 0344 03N 0287
Global Precision 0194 0183 0198 0.383
GlobalRecall 0313 0.332 0.262 0287
Global F1score 0240 0.236 0.226 0.328

2XJI= 1 03. B AM/BER/FE/Q%

99



03

7l&<e gl2iy 7|29l Long Short-Term Memory(LSTM)-Conditional Random Field(CRF)ZE 0|25}01

=2

et Z30[C

ok
i
KF
ar

F0i

£ ZAER 0

tAd

3

- PDF EMES EM517| ¢

of| At

=

St
ol

ot 7|A|

M S

=0
L

fI7[Z(Clof

4T

ol

0/l
o
1ok

=

=

LSTM-CRF &2

55t

5

Eof Csf &

Z

to1 O] & &40 219 2

oo
<
bl
™
4D
o
o S
ol I_/_|
El ar z
< B o
= =
i S|
H - K
o o 4 = il
KF ol B N ol
-— o] O =<
iy iy o P 7 mJ
=) il )] ol o A
B [} o iii0 ;I ]
.n_vu_u_ 1o q.ol —_ m
ol o ol ol
i = ju i 31 g
el I K e =0 al
R ] o Lo 40 )
ol ||l ® | e || R
R g || 0 || W || ®
T 53 ol =) K bt
i Q0 o] = a
Uo Il - KD =3 B
™~ ™ H_.I_._ .A_l 1o .
l o 0 o afo 0]
= e o i S mJ
i ny o ik ] u
iy 0| ~ K K ol
I+ RT W g oo ~
L N = T R I - B
=3 KK o m o F
LN
. 3
L |
5 <I
ny T wor
| il " ar Ih
= o o 7 - -
= = RO 1= i ol
T 5l 3 Kiu Y mJ
m of oh ] RO W
& Al < 4ar K0 =)
a Tju ulr B ok |
KO
=
o
>
=
o
[y
()]
[a Y

Human-nspired Al 100



-@Al ESX| T 608712 PDF HAlo QlHZ|HA BZE 2T 0| 5 7HE 2fel tzadt =
IF(1500~50002(2) S M1&st0] HijxZ %LHEI Y& olz|MA
ECHE X 2| 2t text file
&0l 55| A7 el &0

2|ZE pdf file 6087, QIEIZ|HMA 2|ZE
catol) EH7' ClolH 52 2lall 2otetntof x4

o0 R rio

—h

-+ HFE 91 B RS QA U 25 Jla0] M5 Telofs A Q141 7IS0IN T 22 AFBEs MY B
HEA

AA1Rl F-scoreS O|&BITE Oli= 0921 HHO12 FoE &+ U= I HEO| S84 accuracyIC 2 HIK5P| 01242
S vty X|HO|C} F-score= precision} recall2] Z&HE ZfC 2, Of2H Alof| W2} AlASICE
—1 . . -1 —1 . .
recall ™ + precision 5 precision - recall
1 = = . .
2 precision + recall

=]

Sa17| QI3 SUSH AIAHS 508] UHE StSAD|T, SHEE DU HE N5
A 100 epochSet Bk |9|n1 Oli= 5 31 BoIEf! chsf 1008] SREIRIS
2th

mo njo

- O3t YR T 507 2HO| g5= ST 2, Fo F-scores 73.31, E&E HAt= 11622 ZHIZ|AC,

75.0

70.0

65.0

0.0

55.0
[a&]

L FH| 507 2l
at5 IHE S LIEHA
2. XE2 epoch,

0.000 10.00 20.00 30.00 40.00 50.00 60.00 70.00 80.00 90.00 100.0 Y&E2 F-scoreE

LHEFACE

2XJI= 1 03. B AM/BER/FE/Q% 101

=



AESICE 7

o

=

0l K-means clustering

=

=

2|

b

OofLt
SEAE0A M

04

ol
11
70

4

f HE] A Al 7|E2| TF-IDF Y3 0|&ct HE ddo| oftl, g2id

Jls2 Se2HE

F

[e)
=

S O
T I

4

A

-

ijoll
3]

-

El

B

—

o

H

—-—

El

B

o
I
[
olo
oK
ofo
foill

« O|2 : http://niplab.iptime.org:32270

Human-Inspired Al 102



Summary

"HARES 0l ZM Ats 9f 7|&"| HI2 LT,

=)

There has been significant open source reporting which has documented the alignment
between apparent information collection efforts of China-based threat actors and the
strategic emerging industries documented in China ‘s Five Year Plan (FYP) .

The 13th FYP was released in March 2016 and the sectors and organisations known to be
targeted by APT10 are broadly in line with the strategic aims documented in this plan .

We have observed the threat actor copying malware over to systems in a compromised
environment , which did not have any outbound internet access .

Systems sharing credentials across the client and the MSP are of particular interest to
APT10, and are commonly used by the threat actor in order to gain access to new areas
of the network APT10 simultaneously targets both low profile and high value systems to

gain network persistence and a high level of access respectively .

The threat actor 's known working hours align to Chinese Standard Time ( CST) and its
targeting corresponds to that of other known China-based threat actors , which supports

our assessment that these campaigns are conducted by APT10 . (321
2 7|&E 0|83}01
PDF 40|
QEIZ|MA B ZES

Qofst ZutE.
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0.6

05

04

03

0.2

01

0 [34] [35] [36] DeepSSS

M Precision B Recall M F-Score

- ik Y2 Precisionz} RecalloflA= ZtZt Color Histogram 22t Transition Detection 0] H|510{ 450
ORI BRE 2 He?t #&H0| MY ZY5HH 718 =2 F-score F4E H0IE

&= 1 03. 3 HM/ER/FE/29% 107



1.7l €%

« £ 2(Topic model)0|2h 2A Tfgte| F4HQl "FA"E Lol | 2let SAH 22 & stz HAE 2E9
AT Q0T =E LS| flal Al8El= HIAE 010l 7[EHY

c 2 72 oY EuM7F o EEof XMeretx| mhefsty| ffsi B 2R 7Y Jh20| stLtel EH A
IZIEIE‘EI“E*(Latent Dirichlet Allocation, LDA)% 2 3:.* LDAE ZO{E 2A0]| CHEHO] ZH 2A0]| O =H|E0|

)
2.7l 84
2N Bag-of-Word FELlol x5 LDA 2%
- . . ]
Eq g
AN e \ ERELEY
/ A, K ® o
S SR B ; .. 'R
'\\ Topic 1 ," “\\ Topic 2 ,/' Topic 3
Topic1 Topic 2
A | 0452 0.025 —
4—
ETl Aldg ® | 0032 0512
o u 0.015 0.000
HIM XS £ X5 7|2 22
- 2 7142 BN PDF T2 HOp! 240| S txt2 MEHstn, Bag-ofwordsS 0|5101 K| HIAOIA
Z Q35 CHo] £[A 5000712 AR 2 Mt
+ BISOTI AN BIZlOR MZ2 24P S0ISS 1 £%) DY 22|50l LDAZ B80l0] 24 £3| 25
SES Al

- = ot Al=0IM Xtso 2 HIFH HAE Feks ofshish| == ’SE'-I%E* ACB = HAEDOlY
Z0F 20l | FE, O[0X|, HERIZRF 2 At=0i|M Roofet 125 & 3+EH|01| REsPI AEE
(o) k=X
PN =]

« |2 : http://niplab.iptime.org:32270/
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=)

—_—
[=]
[—]

[

>

#le

* 37FK F7t YEE AI8510] 452 STOINCH, 7He £2 £ g2 ELlrh
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Results (SPS).
Datasets  method BPg—)MF FI(IS)I)VI FF(:':;IC Fc(;;)s I eps (e) O
dvsa evsb evsd evsbest
A-Auto sps@30 00384 00882 00275 00863 01012 0048 0013 0015 0013
A-Video sps@30  0.0327 01072 00399 00875 01493 0.065 0.042 0.062 0042
A-Elec sps@30  0.04M 00421 00309 00428 0.0511 0.002 0.009 0.008 0.008
A-Office sps@30 00386 01003 0063 0139 01461 01 0046 0.007 0.007
Epinions sps@30 01184 0m47 0.0789 01184 01974 0 0083 0.079 0079
Foursquare Sps@30 2555 0.2622 02516 03162 03262 0.061 0064 0.01 0.01

avg.(k=100) sps@30  0.0919 085 0.0815 01298 01669 0.038 0.048 0.037 0.034

Results (Recall)

o A improvement
Datasets method BPZ‘)MF Fl(sbl)w FF('XC F?j)s II El dvsa evsb evsd evsbest
A-Auto recal@30 00386 00834 00263 00821 00954 0.044 0012 0013 0012
A-Video recal@30 00334 01009 00387 00831 01456 0.05 0.045 0.063 0.045
A-Elec recal@30 00436 00437 00309 00442 00509 0.001 0.007 0.007 0.007
A-Office recal@30 0038 00756 00436 0075 0.083 0.037 0.007 0.008 0.007
Epinions recal@30 00727 00902 0.037 00848 0139 0012 0049 0.054 0.049
Foursquare  recal@30 0.2382 0.221 0.2314 02517 02634 0014 0042 0012 0012
avg.(k=100)  recall@30 00767 01007 00636 0101 01309 0.024 003 003 0.026

Results (RecallResults (NDCG).

H i improvement
Datasets method Bpg)MF Fl(f’l)w Fl?gc F?s)s" CalQ dvsa evsb evsd evsbest
A-Auto ndcg@30  0.0169 0.0479 0.0136 0.0397 0.0604 0.0228 0.0025 0.0107 0.0025
A-Video ndcg @30  0.0292 0.083 0.0321 0.0679 0.0888 0.0387 0.0058 0.0209 0.0058
A-Elec ndcg@30 0.0262 0.0265 0.0189 0.0268 0.0402 0.0006 0.0137 00134 00134
A-Office ndcg @30  0.0202 0.0498 0.0237 0.0456 0.0549 0.0254 0.00%1 0.0093 0.0051
Epinions ndcg @30  0.0727 0.0902 0.037 0.0848 0139 0.0121 0.0488 0.0542 00488

Foursquare  ndcg@30 01367 01399 01294 01589 01973 0.0222 00574 00384 00384
avg(k=100)  ndcg@30 00503 00729 00425 00706 0.0951 00203 00222 00245 0.019
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+FEOE YHERlet, YUE2E O0X2RE ¢2 A HiE= HE 7t 7|8 RA O|0[X| HME 5=
WS ALESITY.
o AR Z7|8F A= AMES Q|5 0|0|X| AHE HIEHE &S 4= Qs CNN(convolutionaI neural network) 2&g
STAIHOFBHCL 0| ®lel TN &2 71E|12|1E 27 4 = 0[0|X] 2F77IE EHAIA &SIt
o AAX| 7[HE AE HAME 25t ATNX| PFMERI2 GAN(Generative Adversarial Network)S 0|3t GANS A5
igsls & E%s Uitz EEA7lE dd 2282, 0[0X] MY F2ofo|A 7|Ee| HHECt MEs ANtES
242 2 9l0f 22 24D It
— —
\ Output (Real/Fake)
G —
e

Real Input + Label Pair

[121] Generative Adversarial Networks 0|t AA|X| ME2 HEC| X T
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Eye tracking 7I5to] S8 2|2l tteist A& Qof 7|

1.7l= €%

= = =

|2 &M 2|2(Human reading)g $I8t QIX|x2|1t

SF(Extractive summarization) 7|&S2A 7|E2| HHH HakS sfisp| $—|8f 0 OfO|§EH90I I:-||0|E-| 7|t|l_+9|
AHE_”__ _'_% OOk EEIIO“:l.

FEAMUO =Qtt g7} ks 2 E= HOE FE510] EQFE ct* 3% A== o|D|°*Ef
52 ol

:l

2.7l ¥4

Extractive summarization Gaze predictior
Input document @ sent one [SEP|] f®@%]J 2nd sent [SEP| f@KJJ sent again [SEP] word word [SEP]

Token embeddings ‘ Eas) H Een | Eone ‘ Elser) H iy H Erna H Esen || Eiser H Elas H Een || Esgan || Eisem H Eisry H Evod ’ Eiser) H Evoud ‘ Eisry H Eserl ‘
[ & [ ] [ + + + + [ ] [ & [ [ & [ & & [ ]
Segment embeddngs
+ + + + + + + + + + + + + +
POSitionembedding ‘ E H E, || E; H E, H Es ‘ Es H E; H Eg H Eo H Ep H Ey H Ep H Ej H Ey H Es ‘ Ei ‘ Es ‘
4
Trnasformer Layers
4
Tent | Tone ‘ Tiser) ‘ Tond H Tient ’ Tiser) “ Teent || Togain || Tiser) ‘ ‘ Tword ’ Tiword ’ Tiser) ‘
« 27122 ASS 20| 2RI BERTS 7oz 231t tHol FEE 2+ BrYsh= A0[C Eot 2 282
SAE QoH2 48 Of AlRle| QIXIXfE] IHES 250l ofo|=RKY HOIEIS TIHo R AtRte] ARRIXIAIE
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- Fine-tuning with multi-domain unified layer: A2 C}2 T 72| EjA A (task) 2 st 4~ QI E EgHE
CHe SOl 20|02 A0, & A QoFSummarization)IIENME =& Qo2 £3l5iH, & ¢
0| =(Gaze)HEO| M= E20]| CHSH first pass predictionS 4=&l5H |
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Sentence BERT YHIZ S 0|25t 1tHgF A THH

AL
1.7|= 49¥
o HHSF RAE FOT 7|AL LHEO| H=2|F0|ALE EXst ALZOILE HEof| HEE o e FAE QO[T
|&e ek S A mtH(hyperpartisan news detection)2EIZ A A J|AP} EX 012 e FHotof
| =

oo 18 rir
N
il
Q
rr
b

N =
ItoksH= REOICE 7|E ARES feature-based ELMo, CNN 20| AFRE[QOL Ol= 2A
IH|=lo] Oobl EHof QH|Eo| WRS AFESH= A7t QUCt W2t feature-based FZHE M2
BERT(SentBERT)2| 2A 2UH|ZS 0|23 feature-based SentBERT7 |gHe| THHE} S A EHH QHIS JHEtsIIOnY,
2 OIS J|=E state-of-the-art 2EIEL} fl-score 7|& 13% =2 AS5S HLC

2.7l 44

-+ 7|Z2| BERT B CHA! pre-trained BERTRIPE| 2|0[X02 Qoist 2% YHIZS 25 4+ TS 43¢
DHOI SentBERTRHS ASBIL) SentBERTRHS S3t0f £5E 2 Y2 Aol RATES S8 Hlmt
THS3H0, DR Ato|xo| 27 IS ©7| s CHE Tt 20| St Eict

- BERT output HIE{2| Hrtgts 7ot F, MyE 2& LMY o0 FoldS IAIR! FAIEE AMSCE O
S siamese network 22 triplet networkZ} 2H|E S| weightE JH|0|E A|ZICE 0]0f] W2} AFSEl H|EH 2
7|Z9| BERTH|Z ot CIEHA| QO|Xo 2 RASH 2EES2 HIE AL0|A QHOIA I H2|7F I17HYA 7|E2|

g
BERTYHIZEC} o01H HEE & BE 4 Tt

Embedding size(768) —

number of fiilters

B ] x number of feature maps
Sentence BERT (] B

m x batch_size ’—_ ]

Ar={shsd, sk} TH [ i

(XN
[

An= [SE')SSJ"')S}ZI} Bz o H

Feature —

- maps |

[Embeddiing] [Convolution] [Max pooling] [FN]

E - ] number of fiilters

. x number of feature maps
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- CCM 53 23

- AFBRDH S et TS 2RO Rolsh, ST TR} I LISO| COMS 24 U A3

e

- Gensim?| Doc2Vec2EE 025101 SILIQ| CCM 7IALE BILte| ZMZ2 25511, B2 & 2ME 300X
S| HiBHEt

- 20| YHUCR siLte| FHEES B BM ZF FAE AlihS S5H0] Y=t 7HY fAfet 502 FH ¢
Ayt

] o
Face detection @—’E—’ speech-to-text
CCM 7}A},
S =3
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« Interactive Machine Reading Comprehension

=
e

|lal

QIZXs ¥B[B0| AAR ZHE 245t

- 7|AE8H(MRC, Machine Reading Comprehension)2t
E|X5tE Hots &otl= 7|20l

L HL= X

2 7|22 MEA-ERC| USHE S5t 7|AIS HSIUCH, 10X2SH AFEXIH 2207
5101 EtS

SoiFL, 207 o[op7|ef 2HHE é‘—Er% St 2R0| ALgAte| O[of7 |0l FEE FE
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« O|2 : http://niplab.iptime.org:32292/

E{ch

1o

2%

8 w¥7| DEMO

MO

Model

Type the text you want to translate and click "Correction”.

Hollo my name are park.

Correction ’

Hello my name is Park.
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T2 7|AF F=H A A8 DEMO

verson 2.2
HolA, 2021.81.12 ~ 2021.81.14

created by Jachyung Seo, NLP & AT LAB(Kores University)

g8t

GPT2E

»2020.10.03 (1% AHO|E)
s 20204110 (2% AH0E)
v 20021119 (2-1% SO0 E)

(B, It R0 283 G252 URLE METHE HE 3T
FHRLIASE2 I A EO EY 52 7|A2 SHIZSLC
Created by: 47§ (Jashyung Seo), NLP & AT Lab (24015 )

email: wolhalang@gmail.com

1.7 €9
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FAIIAFEHA2H G

=1 AfO|2

2 7|ALURLE 2B Q!
o1710f YT

https:/fwww.yna.co.kr/view/AKR202101181650005307section=safe/news&site=topnews0l
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« 72 7|AF 2M =& ?I6lA Newspaper3KE &85t0f 7|AF A= 3 2=20] CHaiA 2EE T,
BM25E Safl 344 238 F&a10] 28
« Y Ol KA Hlno| 2XE 7|E A7 SHAIE SE5P| Rl 212  SEt & ANk Sa2 SollM 2t
M R0 A HEE BHEeh fALT Bl 7t 7ts.
Similarity
Fine Tuning
Layer
Language
KorSTS Paragraph Model Similarity Top N rank
Dataset Extraction Saore
=
Lesson1 —> BM25 —> KoGPT2Post + — e )
Curriculum Learning New Training Examples o3
\\.-9.
—
——
Semi - Supervised
Lesson 2 Learning
Add Scored Label
[T2] Lesson 3
KoGPT2Post: 22! News Article
= R= N eSS | Dataset
g
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Virtual Try-On images for Fashion-Al

1 7|A J\-In:|

« VITON-GANZ} Z+2 Deep Learning 7|2t Al 22 OfZ} LY o|F 2! D% HRS AMSSI0] A|MHOZ 2 £ Q=
744} O0|XIE Madet

A
= = T M

Ab7|EHe] Virtual Try-On Generator(VITON-GAN)2 AF23510{ M2t
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« 5 DEIO| generatore= CP-VTONOIA 8=l GMM(geometry matching module)2t TOM(try-on module)2
TAME|0, blockadeZ al1Z517| /8l TOMO]| adversarial lossE £7151%92

2. 7|A I:II-H-I

+ CP-VTONO{|i= Of2h T2t 0] 2A| M EAP} U

. 5 BB TOMS TOM Z2t o|n[x], o L ©|2 0[0jx| L Al ERS Q2ioz Afgsts THEXi| Cfs
o2 SEE|D Zapt AFIQIX| 7pteIX| Biets

- = 543, GMM] loss functionS AlX|0 ZX{Z! 20| M 0|0|X|2} AH| 0[0|X| AFO[2] L1 distance

« DX 2, HIO[HE SFHAIZ|7] ?lsh RA92 8 7

Y71 5t01 A2 E
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3. &d
- Olo|e MEof= 16,253702 014 Z& O|0|X|et &2 2|F O|0|X| 40| ZEE[0 U200, O] &
training(13,2214), validation(1,0004), test(2,0324) set@ 2 ML =2

rlo

2zt
— 1

« VITON-GANE blockade 2RIZ siZ517| SIs CP-VTONECH I WatsiA| 21 T2 AAJS

« |2 : http://niplab.iptime.org:32299/
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Human-inspired
Al &1~

I [ARA

- D{cisha Ch=0f MEY 7|A 7|
- ElRfd 7|4t 8H20] DMy

+ PicTalky: Text to Pictogram

+ COVID-19 =H|2IE3} 7|77

- lzte| IX|atE S st T|el S35t #17|










- D2o| BiA 10| ZIE pre-processing 2! post-processings 3 ZEO| M58 SHAMAIZL £ QI A9
SEUS 7[5O 2 low-resource 210{Q1 Korean-English NMTO]| CtFst decoding strategiesES %12a10] ZEQ|
HZ o] HY! §50| M E S Hin AHE Sl ZHE

+ Beam size0f| (2 M5 5} A& n-gram blockingdl| (2 M= Hst A& length penaltyES M &3I9S [
s T 0] 39| Mes TIEet, AZ 0 CHSt decoding strategies”t & 2Helol| =280 €2 & +

= =
AR 7|E Korean-English NMT 32 S0i| HsH H| X £2 HsS HE

https://www.aihub.or.kr/node/4525

==

2Tl 1 04. JIHHA
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2,714y
- 2 AF0lM HEe TSt Chst decoding strategies2 37| 37K 2 beam Sizef| 2 &5 #Hat MY
n-gram blocking0f| (2 M& H5} A&, length penalty2} stepwise penaltyd]| 2 Ms Hat ASS TIGSHRICT
ST strategiesS S SEXQE XM&ESt= 20| ofl FEXQ! pipelining HE= M85t04 712 x[X29] 458
ESSLHRACE
3.7 88 %Y 38 20k
CIFSH 0IF QI01S1te| 1Y
o AMY
4. 4%
414812
-2

2= TransformerE 7|89 2 $t Korea University(KU) modelS baseline@ £ 5101 0|2

o 7|gto 2 Ciakst
decoding strategies2 M&5}0{ H|m ASlS TIHSICT

= 710

park
l . | T
Decoding Strategies :
Beam Size : - .
{ N-gram Blocking } 4 !
: I
| Length Penalty | @ Feed Fnrward Network D)

= B Juwww

Multi-Head Attention

( Masked Multi-Head Attention |
- ¥

' Input Embedding with Time Signal |
og  sue

| Output Embedding with Time Signal |
Mo olge wuu
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42 4% 73}

+ Post Processing M8A| 40| etalEls &olgt
Beam size Iwslt 16 Iwslt17 N-gram Blocking lwslt 16 lwslt 17
Beam1 1727 1484 Uni-gram b4 498
Beam?2 17.77(+0.50) 1519 Bi-gram 1598 1443
Beam 3 1751 1499 Tri-gram 1762 15.09
Beam4 1749 1483 4-gram 1765 15.24
Beam5 1734 1475 5-gram 1774 165.22
Beam 6 16.97 14.49 B-gram 1775 1521
Beam?7 16.81 14.41 7-gram 1772 15.20
Beam8 16.78 14.31 8-gram 1777 15.20
Beam 9 16.67 14.29 9-gram 1777 15.20
Beam10 16.46 14.23 10-gram 1777 15.20
Beam size Total Time Average Token per /s
Beam1 13.929 0.012 1609.359
Beam?2 14.667 0.012 1477046
Beam3 (WAl 0.013 1363141
Beam 4 16.241 0014 1292145
Beamb 17683 0.015 176981
Beam 6 18.565 0.016 1101.098
Beam?7 19679 0.0177 1026.473
Beam8 20949 0.018 960.227
Beam 9 22693 0.019 881692
Beam10 23907 0.020 828938
Penalty Iwslt 16 Iwslt 17
Average Length Penalty 1794 15.42(+0.08)
Step Wise Lenght Penalty 1779 14.95
(Average+Step Wise)Length Penalty 1798(+0.71) 1522

5.2
« |2 : http://niplab.iptime.org:32296
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- Q| AR afel REdt Yol e K| =8

- ASUFY 7 A Zeg 0x B8 B0 &S Al 7|8 MES ASHANAR'S FFJACE O
n 12|

[ | = P"
Sequence to Sequence Z2&IQI LSTM-Attentio 1 Transformer7|Bto] REHIS 0|30 DXESIT |9

452 Subword Tokenizationg O{E| SH=LFol| (2} 50| OfFE 7| HEFKI=X| &fRlshECt

HESIE 22|12 ofEH| stoLfol Tfe Chsst A ZIRAHSTt Charkt?), BP
g o 15

= 5 I Sentencepiece Unigram
B0} ®|QHSH= Entity and Vocab Restrict EHHe £ MEQ|E 22|12 7
I

E,
3 et & HHANE H|wsHRACE
F71H2 2 Vocab2 12 HHE10 Entity2hS 22[5HRAS M JS0| OE A Halst=Al: 4 EQATE
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Model BLEU Token Per Second
Scntenecepicce-LSTM-Attention 24.39 2758
Sentcnccpicce-Transformer 2269 982
BPE-LSTM-/\ttcntion 2518 2029
BPE-Transformcr 2443 122
Char- LSTM-/\ttention 2366 8785
Char- Transformer 16.24 1466
Entity Restrict- LSTM-Attention 14.74 3013
Entity Restrict- Transformer 1512 174
(Oun)ShareVocabandEntityRestrictBPE-LSTMAttention 29.40 5004
(Our) Share Vocab and Entity Restrict BPE - Transformcer 2968 1379
5.0%

« O|2 : http://niplab.iptime.org:32257/
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PicTalky : Text to Pictogram

AUE HOHIE 7 OtSS2 LS 3 Al &M B2 02Z3 712 0l doff TEts 22X X1&5E

=

+ Augmentative and Alternative Communication(AAC, E2ICHK| SIAIAE) = AHEIOHE 2= 0|S 0| A=RIMQ|

ONAE 2EHO2 AIBE 4 S

- 2 s LETIMS AACS| £THO Z M E|CHSH 2hE25104 QIS &0 OFS0| EfRInt QAN S5t 21 0[5
SHS AL £ JEE 5= Hefd 7|8 QIZX|S AH|AY

2.7|= 4y

- ZETS CHEMOI Het CHA| QAL E £EHO 2 A0{9| 021F0] U= ARSI =20 EICk HEI2 0 262
HE ofdl= 72 & 7ISHAIE OlsHsHOoFRt sh= 2104t CIEA| HLt 22 Mo 2 =X o|0|E MEet 4 lend
0|2 Qlst0] HETIMS OAAE ZHE X|Zotn 7HMSH= OO EXMOZ AL E 80t ofL|2t e ™
SO 2 AP | AR EICE

o e 2] mst O|AFAE | A|(PECS, Picture Exchange Communication System)d|E M= 22|04
0|2 0] Mgk 2Okof= S&5t1 RUCE A tAEEHCommunication Board)ofl 224% 1212 085101 Efelat
OAA St HE TETMS Salf HSE + Q= 20| CHEAMQ! Atflo|Ct 5t O2l2 S 2&2 UED e
AHTHIE 3llsHE § 0FsQ| HSE L CIXISEHES SAI0| FAAIZ £~ QICt 0]2F 22 HHE 210 HAE
B RX| 25t OFS 2| 0] 0leh=] SXInt 710 Estof| MAXNOI 23 =0t

.78 U S8 0t

o X|HZoHet Xim|4 ZtoHof| 7[QI5H LEEOfCl & OA|~14AM|0f BiEst= L o OIS SQ| At AT RO Z
AEItS

4. 4%

41 A8 12
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i8S 2t Y AIZHo2 SAl0) 2IRTs0 HYSIDE ABAD 2i0iS & x| RIICIRE sixie| o=E
X2EO2 0f3hE 4 QUC Eet HAES} 0JO|X|7} B HLE7 | 20fe] Q4SS HHHOR J2HFA|
QOIS AXR F2510] OIS HIS 4 QU= UYBH B E3t ThS3ICE TR HIRHsHs MHIAL wE Hoj
0152 Chato@ TIZEIRISt HeHxol elojol BHoiof Xig 2|8, S+0% Y MY Bxo2E £ Mgy
2= 9/t

2Tl 1 04. JIHHA

141



[O8]

The architecture

of proposed Deep
learning-based AAC
service

+ YH2Z | love danceing0|et= @R ET0| S07HH EEfd 7[H HEY

uey=|

mE<Y,

£3f | love dancing0|2t=

=
=
£ Text to Pictogram REE2 E5 ElA

& | AES HEYOR

5.2

« O|2 : http://niplab.iptime.org:32257/
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COVID-19 EHQIE3} 7| A7)

1.712 2%

« 2 MAZEH7|Z(WHO)2| Coronavirus Disease-19(COVID-19)0f| CHet T2 MAASZ COVID-19= M|AZE !
ZAALO|H 2 AR £E310 QICE 0|F S=317] fI5t0 =7F 7+ A& wehnt COVID-19 2t TS det

W
At
52| S50 tiet 2L40| SCHE2 AT

il

o245t 270l B3 22| AFA0|M= COVID-19 MRl E5HE AU AIZY 7[8E 7| A (Neural Machine
Translation(NMT)) 22 JHELSHRACE

. 0] IS AN E ZAOZ AN, AWM, S0, 0|Ef2|0t0], 2{A|010], Z20{ X|I0| 7HsE Transformer
=

s Qpusst Eo|C
- MBI BLEU H4E 71Z02 483} AIAH T H|mI0] BE 910] KON RADIE 2 M52 HCH

2. 7|2 uhH

+ COVID-19 Emlof Satel #97|E 2Ie Sat WY

od

rlo

Cr2at 22 HAZ O|F0fZICE:

Jm

1) COVID-19 2t H|O|E] 27
2) sfief E0Qlol| E5HEl M 2| 7[2H(Subword Tokenization 22! M=t A| sHEr EM|Q12] Ci|O|E{ 2R B2 &=

3) COVID-19 =0f|Qlol| E3Hel Vocab £&

4) Sequence to Sequence 22 0|3t 0|9l E5F RE X| &t

5) E5tEl HA7 |2 7|He El Y AdlEiutel Me H|w Hot

. EIHIO._ Eimil)\‘l 2L ZQ5t 4= siE EHQIol| E3tE HI0|HE T#E5k= 0|0 0|z A2t} H|&E0
2 =20 AHE$H Corona Crisis Corpusgh2 42 TAUSOIM 2= AFE0H R 2

Q%EIO'I Af%5|3'_ ACH 0|2 Q15101 H|0|Ef =0 Cist AlZHt HIES Eofst 4= QICH:
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« 2 AF0IM HEES ?I8 CIOJE{ 2 TAUSOIA S7Ht Corona Crisis CorpusE O[&SHICE diiE A= HHE
=
S

HO = AH|QI0], O[H2(0t0], ZYA0, SO, 2{A0H0], S=0{2] EE HSXIE HISHELL

[O8]

Concept of
COVID-19 Neural
Machine Translation
Platform
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- AN B =20fM HoFst H1d RH0| M8SH AAIQ! 12 HH7 |9 H|Wst0] ZE A0PE0f| CHaHO{ BLEU
Z{£=2} BLEU1, BLEU2, BLEU3, BLEU47IIX| 2E £X|0f|M =2 M58 BiCt

Experimental Results of COVID-19 Model versus Google Translation

Model BLEU BLEU1 BLEU2 BLEU3 BLEU4
(Our) English-Chinese 26.23 53.70 3210 23.90 19.80
(Google) English-Chinese 15.36 4740 2110 1090 610
(Our) Chinese-English 36.28 65.80 4410 34.30 28.00
(Google) Chinese-English 29.49 59.70 35.30 23.60 16.20
(Our) English-French 4610 7160 53.70 4230 33.80
(Google) English-French 4321 68.30 50.20 38.30 2950
(Our) French-English 48.62 74.20 54.60 42.50 33.60
(Google) French-English 4467 69.20 50.30 3850 2950
(Our) English-German 35.21 64.00 42.00 3110 2410
(Google) English-German 26.03 5310 3140 20.30 1350
(Our) German-English 41.89 71.20 49.80 3810 3010
(Google) German-English 36.00 64.70 4300 3050 2220
(Our) English-ltalian 44.80 70.20 5110 40.00 3210
(Google) English-Italian 3964 64.50 4540 34.00 26.00
(Our) Italian-English 50.21 75.50 56.00 44.30 35.90
(Goodgle) Italian-English 4775 7290 54.30 42.80 3410
(Our) English-Spanish 44.40 7150 51.80 40.20 32.00
(Google) English-Spanish 4044 66.30 46.30 3450 26.20
(Our) Spanish-English 46.69 74.30 54,00 4250 34.20
(Google) Spanish-English 4289 68.20 4850 36.50 28.00
(Our) English-Russian 28.09 56.50 35.20 25.30 18.90
(Google) English-Russian 26.08 b3.40 3330 2250 1550
(Our) Russian-English 34.35 6510 41.00 2970 22.30
(Google) Russian-English 3109 5870 36.50 2490 1750

5.0=%
« 0|2 : http://niplab.iptime.org:32250/
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CCMO||AM= Primary mapping@ 2 @18t secondary mapping?| ®|2F2 21017| 2|3 mapping ZH&E =

=

OFOICL 2|11 general corpora®t domain specialized corporaZ BiX| LHOJIM AEEE 4= QIEE HYX| 1AM
7|1E Lol AEEE FRUCE o Lot Bt FHA = source language®t target language0i| Cish QEHAQI
HAS stEsl, el £t AHAE THlo| E3tE 0151 HHSS e58H= FolM 242 &40|
THEICH= HE Zfetsto] HiX| 1 Al HlgS 3L

= Y= cross language speech perceptiont 2245t SiAMSS HIHO 2 7IE &Alof Tt 2lES 7HKI7|
EIICE BRO0M= 01F 210 24 214l Y 8t primary mapping2| & 810 phonemeSS & &~
RUCE J2{LE 0122 2 EF A0{0l| THSH mapping0| IEE|0] Q7| WE0 MER A0S S48 FEHSIIA Y
mf initial mapping®l| 2/l A{=2 mapping?| st&2 | t.':*71| EICt olof thalf 2= =0Q! E5t 7[AHA0 M
PFA techniqueE E:&st= 20| 241 S2X(0f Chsh 2|2 XA ZIRACE M2tA 2 HR0ME 71E2Q] EHolA

|50 M2 =Rl £3t 7|A 12l Cross Commun|cat|0n Method(CCM)E H[otsiCt

72 28 U 38 2o}

Cierst SO0l S5t 7|AlHo] Hoto| 28 7t
A3
148 742

=20

E 931= CCMZ} PFA(Pretrain-Finetuning-Approach), Brute CCME ZtZt H|msiEo2M TOQl E5} 7|4
OO A Z|Ho| M5S L= BHES Fh=C} Brute CCMO| M= corporadi| CHEH 2 10| combined corporas
g8ot0] HAZ sHESICt O HESO0| Cho HsS Hlweh #ot ofL|2t AN BAML £3eto 24 visiblest|
g 5
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CCM: Cross Communication Method for Domain Specialized Neural Machine Translation

4.2 48 Ant

- AEdn 2 A0 KMetshE CCMO| 7HE £2 Ms2
CCM2 16.13 BLEU scoreZ M =2 M58 YLt R2= 0]
F7tH01 tuning0| UO{0F2E ORI E S} HAN| M optimal&t

HT
oo
mjo
e

2= UACE Brute CCM et H|
Sail £hes] G2t DCE Bt gXl= A Ol82 g,

CEELES aaltrh 22 WSt

ox Min

« CCME PFA(Pretrain-Finetuning-Approach)di| H|SHA{E 119 BLEU score?} I =2 2452 H0{XQICt 0|= PFAZ
ZIshgt Al DCOj| CHet shgS ZIsstH A 0T Q.*E.?E._l HNEE Q7[of et catastrophlc forgetting=H|2t
2t X|0] sjAdgt 4~ QUCk

Training Method BLEU Corpus weight BLEU

GeneralModel 2706 100 9153
050 91.26

Google Translation 5568 033 9130

0.25 90.85

Random batch training 7540 0.20 9058

010 88.87

Incremental Trining 90.34 003 3079
CCM( ) 9153 002 79
ours ' 001 7421
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« EHEdo| A7H: XK E|2] sta7 =2l B2 7|-el CNN, RNN
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- Q0E ddsh= HRE]: ANE LYot XHANRE| 7=

;
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- 0fg] 24, B3 24, oj| A HAE CIO[E{S 2Jjo| F Chol9l 0f3|2 22l5iT KEts BA HEE
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Language model: ¥&H2| £=AME 71Xl HIAE H|0|E{7} =0{F
0| =5t 2101 2Dt SAK 7[Hat 7 |[Alsts 7 [2re| e

o

Information Extraction: H|&% BIAE O|0|E{0|AM Z2X0]| St= H3stEl BIAE HHE FE51= Bienl 7ixY™

QA TS| #AE Holot=s S| YHE

— [

Question & Answering: 20| FOXIZ wf 10| sfiefst= HHS X522 ME Mdst= EHut 0|F 8o |

FIgH T 718 7[AlStE T (Eel e E

Machine Translation: @24l Ct

SH 718t 7|Alsts 7|ge] Hgui=
Text Generation: Z=0{ZI A2 2l Qle] HIAEN| HESH EAE MMsH= BHE MYst 7[Ashs 7[Hte| Bt
QU 74515k 7B it

Machine Reading Comprehension: =Tl HJAE H|0|E{e] 28A o|0|™ M2tS 0[3l5H0] A& Ste

EfHEIHS ML MRCE 2I$H XAAE| 7|2 2 BIH

Dialogue System: ALEAIRt AFEV HHE F1Hk= AAHIO| CHEE A0t CHSIAARIC| SFoF 58

Text Summarization: EIAE C|0|E2| HHE AFEV S 2= Holsltes Y X522 7 3 7|

Text Categorizarion & Sentiment Analysis: 2A{0]| Z &=l
0|

O — [
SR5HE et HAE CloJE{OIA TrRtel FRXQI oS HAE 2RE RS Wen el

4. 521 7|9t XS0 (45, S8 Ty TEHE)

1A
=2H

Colab £3] AF2: Colab2 T120{|A] 275+ Y7 |Hte| Python 7Ht 170 2 7|2 X0| Al2E Tt EX
EH

Held 7[8kel Language ZEE: 012 7HX| XIAX 2|2 SEOf|A &t&st {2 HIe| AFE Colabs S5l 7o
O1E XAtsdM7| 7 TEME: RNNZ 0|8
B2y 7|gte] 520 2 Al 2A, 2 2 Text Categorization & Sentiment Analysis 212 Colab2 E35H

R
2t=0f 01 =R Mg o0 AIA0X2] 0|2 R A&

Az XS

LREHIE 75, Q40| Of3H L CNN 28
Open CV for python3, Open CV &&
Segmentation Transfer Learning, Auto Encoder
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. O|ZX|S0| HES ShHEBIT
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Al
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NELO| 7| 20| El= HEEZ0 CHeH <H&otTt.

[Supervised, Unsupervised learning
RISKIE 71 0ot I MYEZ0| olAIE FESt= AEYQ HE
A|=0| 24 T4 E A= BANY

QISKIS Mg Olat i

(RIS} THFO[GH]
7HER OiHA0| 718718 28X Q2 Hlbishs QAIATIIYS SHEHT

[MEY ot 2 7152 Of6H-]
JHEKI9) R215k HIXI S21 7|8 S SHE ST

[MBY St 2t 71£2 Ofet-Il]
coET el MhEe(QUIE) SE0H2, SHOIHIIEOIE 25t 52| 715 S Sf&oiLt,

<PART 2. X}0{xiz2] 0]

e EEE

rHu

]}
olo

£ A|AELS

NLulG VSl KHAAN K2[C] JHES OlofstLt

HAIS 2 0122 7HEI 4l (Named Entity)S QIA16H= 4RI 014 7152 S&3iCt
(Named Entityecognition) = = == = e
A2 7P RHFAAZR O] AIRAS A0HHY| QfoH CHS THO AIEA S| 2HE S
(Language Model) Y (assign)sts ANHZE S &St

HEEE

(Information Extraction)

Ho|gH AFSRPHEQD HEE XA AHRO Z U=BIS [ AIA-I0| 220 Eefot= HEE
(Question & Answering) LOtRIAISH=E 7|52 sHESICH

7| A SIS SIHZE MO S 2 22 O|0|E LIEHHE= CHE A0{9] B2 Hatoh= 7| A0 Cheh
(Machine Translation) SHESLCE

CHat AIAE]

. RIS AFS 1 Q12E0t Chkots CHSMALAZIO Lol Sresstc
Disiogte System) 1012 AR Q12 F2F CHSHt CHSHAIARON CHot :
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i . 1Al 7|12 Mg BIE ATNSHD, B2Q o
T a2 ee TS O'WEH Dﬁ € SO BT | 5 st s0) )
od= =2 [
JIARIES SR AU EE
Concept Learning
Decision Tree
Linear Logistic Regression
Neural Network
Bayesian Learning
JIBtS 7K & TaE JIAetE EeE R0 LE VIR ERE Instance based learningand LR
oEsmETTe M, HIOIE Ba 7|AIE& 02l CIOIE o
CHeH sttt Genetic Algorithm

Analytical Learning

SVM

HMM

Supervised learning

Unsupervisedlearning

<PART 2. 2I3X|s & =H|>

3t Lj Mg L

Python 71X/15

Colab &&2tE &L HIOIH M2

Tensorflow tutorial
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<PART 3. Eg{d 7|%x o|2>

S LIS N LHE
LB HEI 2R
AHEZ (Perceptron)Q| S&f 2|9} AEL SE2E]
QIS LB S nt 22| MLP(Multi-Layered—Perceptron)ofl CHaH
=1 MLP &
MLP S2f2l2|
{02t

Sl DUl B

backpropagation, ReLU, Weight X273t
Dropout &

Heid 71 Hg Q) AR Ot Amaitt
- =E SIS =au
Term Project TN S E U L2 V=0
<PART 4. E2{d enz|E>
st L8 HE g
. Ol2t
.. CNNZDEIEe e S5t eaig sty | OO
. CNNYTIZIESHIHOZ Fe 25 SHI QK]
(Convolutional Neural x5y EE;DJ% %EI A2tol ?Eroﬂ |%§6%g CNNO| &
Network) SIS AHSITS -
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RNN RNN € 02|&0| 81t SAF 2l2|E SHactH,
(Recurrent Neural RNN 12| S HIHOZ o0 B2 Ats RNNQ| X
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CNN,RNN #&

Language Model and RNN

TermProject
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