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Korean Morphological Analyzer

ZHA|E 21AI7| (Named Entity Recognition)
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Bag of CharactersE &3t Character-Level Word Representation 7 |&
Bz AHAE 0|23t bilingual word embedding
Stack—Pomter NetworkE 0|26t 6H=20{ o|& 12 2
Dependency Parser

Small Data®| StAIE =5=517| 2let Xo| et 2F
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Correction Rule

S0{7HAC} — S0f4Space+ 7T OHX[7 10| SO17FMCE — OHHX|Z | of] S ZHACE

(38} 1] ek A1 0185101 07| DHO| 7k53t B2,

Correction Rules OHHX|71of| S0{7HAICE - OHHX|ZL ol S0 ZRAICEH
718 - 7HSpace+dt
non_space+7 2} — Space+7 1} OHEHX|7 kol E0{7HAICE— OHHX| Ztol] SO ZHAlCt
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N S
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gyo/1 el — ., gl — ., dafl
BOS >< >< EOS
na/0 ~—— neun/0 “———™ hag/0 » gyo/0 e/0 /——x gan/0 /——» " da/0
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0 : No - space after syllable
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03 Korean Morphological Analyzer @000

17|12 Mo

= 7|22 Ofiet Q10 thele o= Y &= QOO0 LT HFS 7 [Bto R SE4 24 3 SAL F21S odich= YOI,

B-KEEP [|-KEEP ~ MOD:[,B]  I-KEEP B-KEEP
7t =l 7l Ct

=752 gl 2M1 ZAF FA9| £ B HZICEL EF0 Chsh e 40| 24 0|F0{X|22, HEfA F4 2ol A 2} ey
20f Tl SALE FARICE 2= A2 H0[H 7|2 SEAIAFO 2, Aol 71 810] ef5 Bl0[ERtez 2HS 22IAZ 4 ULt

x| B2 QHESE | ong Short-Term Memory(LSTM)-Conditional Random Field(CRF) El2{< L 2E 0|&3HCt

[y

Output - W EF

Stage 2 - Input Layer - PIETE Lot

Execute Actions

Stage 1- Output B-KEEP) B-KEEP) I-KEEP E‘;f:_' I-KEEP

7t 2| Z ct
Backward LSTM LSTM L LSTM LSTM LSTM
Forward LSTM LSTM LSTM LSTM LST™ LST™
H A A

InputUnit[. o - J (. o JAuiniaryAttribute
00000000

[OE 5] 2 7|sS gz VIR|ZIC = EAIE0| Y4 Thelel V2|7 et LR BEE| L, 2240 AT BAE = 2ty

H2 AAEL: hitp:/niplab.iptime.org:32280/unitagger_demo/
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0 4 4|24 Q1A17] (Named Entity Recognition) ®000

LIIBAmM e

- Ol 7HAITE QA= HIAEOlM QIMAIZ ZHAIE F2lsto] sl 7HAIE QIMAIZIE 7IeE ERITh = 7HME 2147 5712
SAARISPS), Z2(LO), 7[ZHOG), AIZKT, EMHOTIE Folalien, sliE 7ol &= ZaMH E4S HEet 7HHG 4|

TR 1A Z3t

= B2 b =7t B sz, 172, Mt 2 3
A= AITHE TGSIUCE Az = F01- 17240f A Hfofst
2% YO 05 5474 AYR| S SlLfel Hixlmo2
AESH, 4M7| % 2210 [ 0fst RIS SLRCE

= o =2Mm

= Bl e 271 5 oft [@FE Mef o s
A2 TS P390 Az EORITR0l M ot
27 TEto = U1 547 AH| 5 itel wRZoR
AJSt3H 47| B BEDY o 015 KIS SU3HCE

=

. 5H20{ 7|Bto 2 =5 U2 X|0| 2| IS S5l BI-LSTM-CNN-CRF D& SHSA|ZICH
AE

£ 912102 0] sz SHOIN HRIZOE 914 TH53H KA Solst 4 olct

3.7 SR USRE0F
- = ZEAS QO HO[HZ StaAlZ 8% S0f 7[8e| HME 147 |2 &85 & RICt

(@)
= e
- 53 USFIS CI2 DHUO| BB 4 T

« 0|2 : http://niplab.iptime.org:32280/ner_demo/index html
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- EA7FOIE FHE 212 |0f| SHEStEA| S22 R

o
=)
ofo

- = 712 kNN (k-nearest neighbors algorithm) ah& 2

2_ 7I$ I:él-hé-ll ....................................................

- 2B 2M 5000070011 &5 A1 & HeMOR ThY =2 53 221 2000712 AHES F&
- Z= A 7| -0l AFZEl= TF/IDF 7|8S 0|&310] A2 71SK| (Weight) 3t Al

- Nearest NeighborZ ZZ3}7| ¢/5101 Cosine MeasureZ AF2

« §|2 http://blpdemo.korea.ac kr/DocuCate/doccat.htm
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Bag of CharactersS 2&4%t Character-Level Word Representation 7|=

06

H Hol 52| X2(of e =2t

Ofxf2] Al
xolck

(o O

(LI OO

"research”
“ing"

"researching”

t01 sparse

S concatenate &

Tho] Zof AHE

’

yN|
=

Xt BOC, @At &AM FE Af

HigoR oIt} 2

=
=
vector2 MAMSHC} 0| sparse vector= CHO{0ICH SY5HD HGHA| too 2

2 7|&2 Bag-of-Characters (BOC)

S

Sparse vectorE
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[al
=
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tO1Z densetst A4 HIE{ S7H0j| BfESHE|, THo{Q] o|0(7 RIS == o= Wi
0| SHLIRI 0] 101 Y= AUH|E2 MZ T2 &= A0{0f| M RALSH2|0|Z 7HK|= THo{7F RALSH S 710
0fZ(mapping) =l =% 5t= A2 SHE 6F =4, 7|A#HY 2010i|M HE A7t 0|F0X| 1 QS

o
I
oo
=
on
10
Uik
0l

[un

{3
ol
S

|
/‘I
/ januar
dog &/ January hund %/ January
dog

Berlin Paris Berlin Berlin Paris Paris
Monolingual VS Bilingual

<Monolingual vs Bilingual G| A|>

2. 7|$ té[-hé-'] .......................................................................
- 27|52 2M Y8 AHARCH: 210] 7te] 1A 12| (bilingual signal)7t 25t 2N JakAta} H0[HE 0|83t 0| 210{
[ OIH.”I:I EE-II 7HI:II-
— o-llo =/l=

« 7{etst D2 I5IXtat H0|E{S ZEdGH 910 7He| HZ 2|2 THIE 03|ZIO2 AF2E10 MZ CIE £ A0S SUst Z7t
o| Hiig| Z7to= o
ZHlEt o H 0|Z ¢io]f 9i= ol
(Seed lexicon) MM z
A Italian
SxmHona AU EAbE @ fe
‘e
* wine
olofs o1 a1 L >
Length - ratio shuffle —» Language - specific] > :
mapping function o
y =S <
y
Word2vec &t& L |

VL
/\

<Bilingual word embedding 2&! 72>

7
- = 7|22 TS 210{0f Cifeh H7 ol 28E 4 U0, TS 210 M0 YEM ZHoME 2EE 4 T

« 4|2 http://niplab.iptime.org:4321/seol2/mt/projector.htm
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Stack-Pointer NetworkZ 0|&stsh=20{ o|= 12 &2

1z

| JOJO)O)

A
1 7|E AE-IIEI; .........................................................................
- O|E 2 2Y 722 AfR10 20| ZeE TS| ofF HAIE BXfel=s Ve
oioi
it
st 7tM F2AA 82l \ﬂ&*iﬂﬁ
AL 7IM Al
AAIS Oiod =T oo=
X |:|-
[=N=F—Ra PN |
SAtzFoiT
0]
- I 20| TO1F0| OIE ARt 2} ofF BA2| RS LIEILIE O)F 2 E2[ 715
(Off: Stuoif= ZhA ol o ESh= £A0)
A
2 7IE I:él-tll=-|| ........................................................................
- Z|]2 El2d 7|gt o|F 24 @Ol Stack-Pointer NetworkS oH=201 o= 12 EA4{0f Mlstr= 2
« FYSFLSTM-CNN 20| QIFT{0f|A 2 0{= | Tho] Yol e, HES SA 27 EYE 52 gela 84 52 8
BEFMEE
5
5
2
2
.
Ss Sy Ss Sy Ss Sy Ss Sy Ss Sy
‘L‘ j— ‘L + ‘L + ‘L + ‘L 196
s - 3 | | L | L | L |
3 o o= = Lk ES
ROOT _ope MEMB e xe 5t=0l = =0l ASEIIC
X X £ BLE ]
AZEEGL | [ EERCE | ISt | [ ABERICL
J0|A= ROOT ROOT ROOT ROOT ROOT
A S =}
3. 7IE %-.g '3-:' 3% _E_OI: ........................................................................
- =7 |E2 LSO FX sl 7[A # SOf Bret X0101 Ofs} 7[=0| MRV |s2 28 & += /S

« |2 http://niplab.iptime.org:32281/kr-stack-pointer/index.py
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09 Dependency Parser @000

L7I8ME e

=722 0|2 22 5t SyntaxNet A|AEIS =010 A8

o
20 7|82 H0|E] 7|8 BT EA|AEIOR EXESHT} SyntaxNet)
ol 72 ds2 Eelct

ROOT
NSUBJ
RCMOD TMOD

Alice , who had been reading about SyntaxNet , saw Bob in the hallway yesterday

NOUN . PRON VERB VERB VERB ADP NOUN . VERB NOUN ADP DET NOUN NOUN

[221] “Alice, who had been reading about SyntaxNet, saw Bob in the hallway yesterday 2= 220 CHSH Q| E T2 EAM 0| A|

OIETZEM2 7 & XIA0RE| 2 B SILIZ, #E2 7Hstt 2lE E2(ofM ZHC| EEI% OHLHOF BHCE. SyntaxNet2 &
ZIQ5ICH 0|0f =72 82010 MR35 SHAME SEfA 2A0] LMH O 2 TISHE|0{0F SHCF SyntaxNet 22
A0 et E Ztol| Thistod, Bl2hol O1E HEHZ YEjASS MEY s 8T LELEIEk

001" 2

719l
e

|2 A|AE!: http://andrewmatteson.name/psg._tree.htm
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10 Small Data2| 4| 225}7| 9jt Ho| 8t @ ©000
1 7|$ Jé-llg .......................................................................
-+ F0| 8152 S B20IA BHSOITI DU 12 HiZat taskol| Bt 2O, 0l BIO[E} HE3 ZO|T H8E 4 9IS
+ B35t COJE|R BIX| RS stesahn lOIE} 3 b3 taskol Chel 2| HOIS Tidkt 42 Smal Datag 31712
S=sicts FHolA 2 ZH0| S
- Of2i= SHEH Of|of2 2/t ATIS HIO[E{R Al 0f|9F2 2I8H MIT HIO[E{ Q). ZH2t9 slotE2 24 CI2X|2t o[k 2|5t Chat o
O|Ef2h= 0| RAISIDY, ATISS| city? MIT2| Location0| S&0[ {X[2t= HolM O AR
ATIS UTTERANCE EXAMPLE 10B REPRESENTATION
Sentence show flights from Boston To New York today
Slots/Concepts 0 0 0 B-dept B-arr l-arr B-date
Named Entity 0 0 0 B-city B-city |-city 0
Intent Find flight
Domain Airline Travel
ATIS 28 0f|2F H|O[E{0f ChSE Slot Filling2] Gf|A|
Are there any French
0 0 O B-Cuisine
restaurants in downtown Toronto
O 0 B-Location I-Location
MIT A& 0f|2F G| O[E{0]| ChSt Slot Filling2] Of|A|
2.7 HH
+ XI210] OJ5f AIARIS SI&5517| st B2 22| 2182 €1 LO|ED} RIRs|D 22 ENIQIOR AIAS et i), ME?
O[] 2fHiZlS TIRtSHOF Sh= SHAIEI0] EASITE & S7t= MOl o5 HHS 0/8510] SRt 2oz 74l 7|E(source) |
2lo| CO|E{RE M2 o Bl B H0jE 2 4T Thiltarget) EHIRIS 9I5H &R M7 ((lot filing) 22 St oIk
« 2 A0|ME &8 M<7|(Bi-directional LSTM 7 [2F), EH|21 23 E @[t M 8k, Orthogonality Loss 2 &304, |2l 1
2 2 B AHS N2 43 HEXOR Si&loitt
« CH2t CIO|E] B &5 of|2f 0|21 CO[E{ Q1 ATIS H|O|E{2 AE of|2F mH|Q! HO[E{ QI MIT Al G 2fT0[ES 0185101 Hads
TIRlGIon, Xoh ot S 0188 SR MR7| 22 52 &GN,
B7IRSR QSR EOE s
« 2 7=2 Rl 2H X0 S50| 7RSS |ofl CIO[E7H &R 24 X[&F Tiat GO[H A|AHe| shs0l| 28E = US
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Sentimental Analysis B L s

S O|MHX|0f Tt =2t0] E2 EEHIX| 1 AELICE 2|2 QLOFHA LIR B 8t Y=Xt0] 2olo| =2l 22 XFHSLICH MUS slulot= T35t
3 % UN0| 22| US| 2 22{Y07| 1 YELICL 22 20| Y 74k LiEX| RotHM S= 5ot ot QT HES = ZYAILICE
Input : Z=1eE O] HX[0]| Lt =20 Y2 EAYX| D QUSLICE 22 SIZO BN LI2 S 8+ Sh=kfel 2elo| =2t 22 X|IHSLICE MUS slu|st= X6t

o]}
A hnl
3= 5 Ygo| e2 =5 %i% =2{Y2F|I ASLICL =2 ot=0] Ut A% =X Rt S= 52 5l QU S2s ==

Qutput : angry

<Sentiment Analysis Demo Z 2} 513>

« Text Sentiment Analysis= EIIAE 2 EE OAE|= XTI HIS S 0| =5H= 7=

« HIO[Bf= 57H2| 20| EfZE 102 7 O]&ef w4 7 |AMS 0188 Z|aste| HX 2| 2HE S A 248 S 0llSsh= S717(8H €

2|52 HMotet

- SA 7|AO] SRISHCHOES vocabularyd]] 7 f5t
« A 7M1 TS vocabulary L EHO19] tf-idf* 242 7510, A 7 |Afo] EfZEl 2 S 75101 2t HHo1S S SR HIE 2 HHig!

+ Q24| BAE0]A vocabulary0ll EEIE| THOJZ %0} DJ2] AXIEl HEfZtOR Watstn

=]
2 confidenceE 71 Z4HE &t

+ (- B THO10] &5 HIE9t BI742 215101, SHE) 017} SHE SAIOH Chsl DIt 7HK| 2= EHOIOIX LIERH 20

37[RERUSREOF
2 7|=2 M2 AR XS 0|85, HIAEZRE o[0| Ql= E:(feature)2 FEE. M2t 54 Q14 X101 Ofa S CHE

XpAofx2| ZEof| M2 H[g8o = o|n| Ql= SEEE NS 75§

« §|2 http:/niplab.iptime.org:32280/sentiment_demo/index.py

23



12 Rfoi0] ZZ0IM] A} 2T At 7| ©000

LIIBAmM e

UM Ensemble)2 0f2f DHSO| 0528 FEISI01 2 TS Lfel TPt ZIHOICk CHEXR! 248 VlHo R Bag-
ging(Bootstrap Aggregating)O| 91001, 0= CRSe B2 DU StesAl7|7| SI3t HHEafE0| L2510 Y427 [HDHS Slpt iz
o| gito] RREIC} 0J2{at 2HIZ 3f4:517] $I5/01 Checkpoint Ensemble(CE) 7[&10] HISHEIZ{OLE 81 A2 A7t0| ZIE(of
OfEje] 227t T2K| 942 B 152 RS B 4 Tk BAZFOICE 27122 Yz TIHS MAAS Wi Zesiol oy
£ o112 9/t HIS 2 F0I0f Ustat M52 olc

LIIEHEH e

Train Train Train Train Val @ Checkpoint

—> —>
Train Train Train Val —> —>» @ Checkpoint -
Train Train Val Train —> —>» @ Checkpoint s
—> —>
—> —>

Train Val Train Train
Val Train Train Train

Training Phase

@ Checkpoint «

@ Checkpoint «

—» [ @ Trained Model ] —» Predicton: ——

— [ @ Trained Model » ] — Prediction.  —
—} [ @ Trained Model s } —» Predictions —» \Voting
—> [ ® Trained Model « } — Predictions.  ——]

—> [ ® Trained Model « ] —» Predictionx  ——

= WX 4= QA (Cross-Validated Ensenble, CVE)7 ['/HO|Ct O]
= BaggingXME 012 ME2 F&0l| of&scte SUE Y= SA0| uit AEA| 7|5 E checkpoints2 LAE6IEE HEO[ 140
QTE[X| =0t WXt AT Y= 7 [HES Chaat 242 Tz TI-MECE

A

« TH| o5 HI0IHE k-fold2 L1, M ZES k2| HZ HI0JE 2 N
S 0[2] 7|=eiC.

g
L
i)
>
™
o
o
<
QL
5
=
o
=)
w
(@)
S
D
d
d
0%
HI
rlo
bal

S

- WAL AE HO|H 2 st&53 OfEl 7, &8
« 2t fold&2 2 validation score? 71& =& checkpointE &0t k7He| EEIS Z=H|SIC}

- MIFE kO] HHO| 0|55t labelsE HwLHO| £ 0 F 24 Bretsict
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13 Si2|d WAl 0185t EHR sli4 @000

[E AR = £E2 2 thl L= Yyo|C 22 tHRE2| &
.I

04, YEEX © 2 | OC(location) 2! ORG(organization) & | CHsH0] 4

[Literal]
1) 2ol G202 Cfstal= M20{A 74
(2) AM2 20194 CESHIM MBS 37HSIRALCE

[Metonymic]
A1§A|= REQHM I
A ]

2) RE| IIES2 ofgut 2ot

[Litera]e| 2&E2 212 X|2|H IX[Q] A2t 7|2tE X|&st= oS HED Tt
[MetonymiclojlA= 21| 2|0|7FOfl 8HRA Hols Hu QT (12 B2, tiet2l= = MS0[ Ot MSA| 2AX = ME Al
HO[Rf siME 4~ Qlond, (2)2] 22, 2 70| Ofl Y2 MESS Chdl HEEHEH A0[21 siAe 4~ QUCH

2. 7|$ I:lc>|-|:é-|| .......................................................................

+ Feature-based &4t
GLoVE 2! ELMo2} &< Eto{ 2!
E351D, 897 LiERLH: AEfE

ol
[3)
m°
]
HO
o}
1%
MO
1
oz
HT
M

Bto 2 5t04, LSTM(long-short term memory) 22S &
Cl

|9| M) = QRS LSTMBILSTM) £ ¢S Sall 22 ofi5S TIRlsHT] o2 J2l2 &Y
3 1STMS 7|8oR Sf= 1% o4 RUS LiEf 202 mHo| gizio@E 2t £30| tlof g, A1 o1y A, Bl
H|Z0| Zel=|0] SOICE
Metonymic/Literal
B-LSTM  |@ ¢ “ “ “ “ “ -« 9
Layer —> —>» —» —>» —> —> —>
TOKEN China says Taiwan spoils atmosphere for talks
NER B-LOC 0 B-LOC 0 0 0 0 0
POS NNP VBZ NNP NNS RB IN NNS :

[D2)] st [ STMY[EHo] 8+ afjA B 0fF |Elix]
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« Feature-tuning gt
cHeak AMA0| Chal| HIX| = ek& S TIEl50d 0|2 a5 A|Z! contextual language model(BERT, XLNet, RoBERTa)2E 2 &5
S TISHGIRIC} BERTO| AR aBiskt sk | STMRL! S217S 286101 AHH S MMstELMo2t &2| attention” [EH2
Transformer@I ZEHE Eoff 2F5H QFElsF skES TISHSIRICT Masked LM(MLM)ZF Next Sentence Prediction(NSP) & 7H2| 54
S22 HIX|L S5 S TIoZ 2uS N2t 10 EHIS 7+ SIQICE & AE|E| E22| BERT, XLNet, RoBERTa 2&! &
2 Zte 2™ o2 siEt E20| Metonymic@IX| LiteralIX| EF5H=0| AFRE|0Y, S ANE|E|ZF 0921712 subtoken@ 2 £2]
E[E o= AEIE[S] TFE ol| = EE S ERE fIeH LIS HUESEC| 2= ARSI [E HHMEER tanh& st &f
29t softmaxE&3 SO 2 4|0, 22 ™A= end-to-endA| O 2 sH50| TIHE=ICH BE sh&2 Cross-entropy lossE At
5109 ZIZHotRILCt.

[LIT] X X

BERT / XLNet / RoBERTa
4+ 1 1‘ + 1+ 1t 1+ 1+ 1t
out her New York City apartment

[O2]] Fine-tuningtAlQ| 2k ofjA EH!
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1 4 Denoising Transformer? |t St=20{ Gt&H 7| [ YoJoJo)

OEEW DFO[R Z0fT 2RO LIEH: 2R 2 oy
21t 9| A2 2RO UEY OF2T B 210 SHIE 232

Targest .
Noising Encoder Denoising Decoder
+
Input Embedding
*
Tokenization
x G2P ‘
Noising Random Replace \
30M Error Lists
Inputs

7|H 0|2t AAREH(Source Sentence)S EFIIEEHTarget Sentence) @ 2 HHA5H= A|ARIOZE 0| A& I A|AHIN| M E
=P m] H

o=23
ALt

EHEMESIEY ﬁJ—|' EE—| ==

=
& 4 Ql= TransformerdAl© 2 785

—_

SHoRE ORSWS B 2oz 1

HEYORZ AIZSIICt 2 7[s2 7|E2 7217

=~ o
IETo| W YDA} ENIE P2 W] 7AIZ TESHT| YOI LI YOI UEY ORE 47

o L

TransformertA12 Convolution2 Recurrence 10| @Z! Attention2HS 0|25t 7|A#HS? 22 Query, Key, ValueZ 7 |HIO 2 5=
Multi Head AttentionS 7|HFO 2 SHCH 0l= QJ230t E20f| CHal Zt2t Self AttentionS SH&5H 015 QJ210F £2IAL0|<Q| Attention

t&ohe 25 71Tk

« URL: http://niplab.iptime.org:32288/

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

NEU =R =

Translate

i
NEY

o g 2o

XlZ ot

7
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15 X[A] I MESHSS 0183t Elo] o|n| Fol s ®000

7|&e tho] EAof| P2 HEetojn| 2 HEE 95| /5101 GCN(Graph Convolution Network)S AFB3IICH, 12 F
HE BIEEP| 2[5101 Stanford CoreNLP parser0flA] E3E|= O|E A Y2 E SESIICT. Fet o|0| 2| Y2 E LIER7| 23k

CHo{ 0|4 sfjA D2 Context, Gloss, Memory, Scoring 4702 PEZ TAE|0] 91O0d, DE THo] MIE{= SemGCN FHO{ A
+ Context Module: Z2|4 TH0{E 71X|i= HH012] 2&E Bi-LSTME Salf e, e 2R L2 HEZIS concatenatesof

* Gloss Module: 2|4 £t0{2] 2|0 (Gloss)HEHE 22 BHHO 2 Bi-LSTMS £510] H351510, Gloss Expansion2fH#S At2E
SA|of| HAREALE 7HK|= AfQ|04, 52(019] B = Q|0|MH MESE Bi-LSTMOZE Haigh 5120 HE = BFS(Breadth
First Search)E £510] /0| K2tZ F=510] 2=l Gloss™EE Context Modulet 20| S8t 0|246F GlossHE =2 Relation

Fusion Layers &3l &f¢/0{= w2k LSTMOI| Lt&5}1, 519{01= ket LSTMO]| Lt&SH0{ HIE= H945F 7, concatenateSiod

£5

« Memory Module: Context Module2| HIE{Z 12} Gloss Expantion 2E0{|A{2] HIE{| ZIE AttentionS Saff Al € HEE|E &
cllo|Egt

+ Scoring Module: Context Module@| BIE{Z1t2t Memory 2E2| OFX|2h Attention 21 tS AFESI0] 9|4 £H0{9] o|0| & MEHS!

Memory Scoring
Module Module

Gloss Context
Module Module

GCN GCN

Embedding Embedding
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1 6 Attentive Aggregation(F2|X Zgh7|dt A 2A Rt olH|cl

| JOJO)O)

O|X Zs(Attentive Aggregation)” || 210{-A|Zt
o

Azt BEF7io] ojn|X 7128 3| B 4 Q\Ct

2- 7I% I:g-l:lg ....................................................

HU
[>
H
e
0o
=
ol
H
ne

6 1O —
tive Aggregations X{&glCt O|= 0[0[X[Q] Cifet S0 MEXOZ HF0] H2|2 ATl 71| RAIE

27|42 E0| 7| S5 Z4A CHAF QIHf

FEI O133 0, Attentive Aggregation Layer2 74|01 QICH &

Image Feature Vector

o Seh A Che) e E ol 7 [gtsod Aof o130, A
9| QIAHREAREI QIATOl|M = KIR10] Rl ARRIC 2RE 0|0 EAISS FE510, M= CHE YEHQ| H|0|El Hlt ARIE 33
o| HE{ 710/ OfZoH= 242 SER SICK AXE AR I Z0| BT 74| Triplet Semi-hard LossS EASf510] 9002 §
ARt ARRlap Eolo| U E 7F H2|E Z|ASISIRACE:
i Image Embedding
b Attentive Aggregation
Query Erﬁbedding Image Feature Vector
Attentive Aggregation Attentive Aggregation

J 0 L

T T

Bidirectional GRU Encoder ‘ CNN Encoder

3

Query

2HO1/NNG O[aHEH/NNP CHE/NNG
ejgnf/VV BIZ5/NNG O|5HZHNNP
CHE/NNG /NNB 27/NNG
=3|/NNG E2|/VV STH/NNG
ZHZ/NNG 3/2|/NNG Z1/NNG
UNVX
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[Ele] QITC] s GRUSHMLPTAR 4=n, Kiolo] Zo|2 ] st to] o] QL) HES ZAte) Q2o Xfetof Ho)
S 235 E250| AHLS AIBSICD], 2 DHOE Hefd 2AV|S S5 STE HERLS 5 Holo| HA WS ek 210
2 OflEls TARL SAHREIAS ABE: YU GRU Layer0l = E2S0| AHIYS 1202 ot To| S| HES Hreiat
7 BIEIS IS, MLP LayerOfAfi 0|2 AfZI 2ot SEHE| 710f ofgsl= Kol izioz watet

— ]

| Queymr |

T
| GRUCel — GRUCel #—| CGRUCel J— - — GrUCel |
| GRUCel ¥ GRuCel | crucel |— - — Grucel |

<BOS> EA/NNP BIE2/NNP <EOS>
(2] "ol o1z 75
[AFE QITIC{] CNNIH MLPEE PAJE|D, AfZIS| 012 Bo42 242f0) Azl S7 HEIS2 18 CNN Layer0f s 2t Zpo)
RGBS 1S 0-1 1ol 2 RIS U8 A0 0L AE1o| 21 o0l T S8 MEIEE IR O MLPLajer0lA O

CNN Image Feature Vectors

__________________________________________________________

— ]
Image I:l_‘_’ Image MLP 'I:l

[ — ]

__________________________________________________________

[Attentive Aggregation Layer] Z12| =) HE(0] iz} Of2{7He) ALK S HIEISS TKE8I5101 AR HIZS et Atrentive
Aegregation o) 7|5t 8t 244 Chy QHlizie] 8 WS BEI9ion, 0] Ho| YTl nfet HEH0| e Arloes

f LIt HE S SE510] MXOR 88 4 Q)

D_SE
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17 CH2 CIO[E|S 225t LRI 24 24 Mu|A ®000

1.7l €%

+ AH0TI0] O] 12 HIOJEIS 283101 OJ0| s HHIE 5T, TRSBIORN HE 71| BLE ERUS S EAfsH AfulA
= Mg

24 7|9I=0f ciet 2t A2A| sl 719/l et tHESel 2 BMsi0l Mg

« ZIK B 2/8X0| Ofl ME5HEl 25710 ZX oz 825t

- 7|Aleks Tlgte] BE/AE I|9IE 2] 2AEM MEIAS HSE
a X » =
A2 Az
: =
nou
E ool
==
photo }‘lﬂt
[ 54 ]
@dbsck]33 H4 AHoj2 211 Siabo AL T A
Ohﬂﬂi“ﬁu A“—‘!tﬂ—'r oy =3Ck_)
Z=oig2e  TM} oM. ST
vez £ 2% soiEACHTEONE w3
—&
@
@Y_KONG25 & &3 Tioj?
- »
@ m 3—::\:\:::\_‘ AT OIS

aipr 27l=2is 1 21 g2 Of
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18 Clajl K12 MH|AH S8 MHA ©000

o
1 ©
M
i
o oF
oto
ol
k=)
=
bal
L
>

2 2 ThAJol| TSt RZe 2 022 KIEO R TSI XH LHSOl Cifst 242ix| 221 X2 MBS X}
S5} 510 2 K0 AQEH= AR HIRS Hzis| st MHIAS K23
kst 2| MR(17A, B8] HE2 S)2 KARIORM HEOl LHZ KA0| 7H551 TS X|glsin], KAl
O [
o

S)2 5510] EREQL 3|AH B MlE2| E40l| 5= =S Ais ddsio] MSgt

o

22 2N 2 Mu|A M= XHS 44 MH|2
e Rt
LR FE Z OJMBR|] RafAol| Cist 2Hl0| B7Iel= Tt L NEY AEME Zez| F 4 MmoIE[2|0f(5R[2042..) ..
IEEEE—— L
l ..... [7l0ll 7 2 2MtE e 2HS T
olgs|, BUsHIL..
2 DBtRle 720 F20 H7k L,
3. 5t2s mAHe| OIMEX| SE7H0u/m’ .. )
. uge 7izoz 1S &5
FHx|=j0|= com o T
o oaca 1 ZPSoZ FHi o ofsaE Y
H==E 2 ARKUUBYS Zls Y Cixel
S 2 1 & 5t28| @4Ho| OMEK| SE7}0u/m* 2 3 0z8 A
| =7] Rank 2 2.9 olgs| FygzaLsel stale 4
, .
.

| '
Tl R !
' ' HES =3
e 2SS Tl o ofsaifzl =4
=7 = FE = O|M|TX|2| FatAof Chist ztrlo] E71 gl 7k2d|.. o2
[1]5t25| w=Elo| D|M[HX| S=7F Opg/m’ S...
2 Hig4
2IIEERE e
[=Ta't=} = (o= o ol O O= Uy
- TUS Dot XRIAR BE g flet e BE N
v
(1-1) 24 J|UE 242 g2 A4 M2
Clast =7t
= [ ) +
o | 22| |03 ) Inputvector
I“:"I EI i‘i-}». (A4 ~CcClofos L 1T}
e 8] {480 prer——
- @ Targetv(elc}tio)r o|otlso—L Alatoc—=o—=0fLL |-
e . v
CHoin 215 o|mre AYES
(1-2) S0y 719 22 B9 0= v
AtA 2 Szt
— ) o2 AlSS

==
- - .
S -
- - =0l &2
e

O|2IA|ERE LIS Z 70| 2 ASS
Input Vector =
| wordzvec || phrasezvec | o SHRHAlR, 28, CiatA|, 37H,0) BolRl= 20l &
SO RuNEY
(1-3) RNN 7|4 S8 22 B= JH9r ¥
Targetvector QHLICE ZHCE W2 01|, 2420, &, 0| 4, 2HLCE T, 212, A7 94 0], 24 20|
(word2vec)
Hoin == DHLE 27| 0l ARS, 23, 2hE, I = 302, A 2 Qtol], L ARERe|
(n=12) ¢

THO| 2 =

DHLESE7| 2ol AR A S 2 T & BR2 A7 Okl T AR
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01 Chist A|AR0IA 2] XIoIAR2 CHELE 218 Memory Attention 7|8t Breakdown Detection O @ OO

LIIBAmM e

« L3} A|AEI0}| M Breakdown detectionO|2 AFZET} A| AEIZEO| XIQIAR 2 CHEIC| S20| Z0{X|= 3iAS EX|GH= 21
K

- Lie A|AEIS 0|&5t= AEAT 0N E AtRIA212 CHat7t O|F0{X0F A|A0] Chet 2HES S5

= — L= =
A Ol
LN =]

- Of2f O3 CHSE A|ARIO||A breakdownO| EMlish= OIIA|S HO{E Y. AIATI-ARZE 71| THSHE E™ OFX|2f0)| AFRO0| L=
HIZF 2401M K H0fl Zofl US HOF21 1 IR L, AAHES 2UOf SEX| of= HEHWTHM)S 5101 XI1A2R Ciste| S20| &
ZIS ot A Ol
O= =2 T MO

‘Stof, G| = |7t 267
User
@ “ =
‘. 270 =0l A Z{Hoi| H| 7} 2Lt 3oL,
System ‘ ‘

‘L= HI7H 4401A M Hof| Zof| S7{o”

User
.O’ M HHof| L7t F5HH E[ZIH|L” (breakdown) ¥

SyStem u

PNES=SIR=ley = 0._|§*_':o|8}1 A|AHEESH0f| CHSH memory network7 It.'JQI attention 7 |#HS Olﬂ_f01 breakdown detectlon
dfot= A 7HK| 1 QUL

3J[RERUEREOE

« CHSE A|ABIZ K|RISHD Qs 71719] AZEQ0IM & 7+5510, 7|E2| Q1Z XIS AL MH[ALI NUGU, kakao mini SOf|A]
g8itse
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02 Sof f|ga| L|EYAE 0|23t Ciat A|AE 0800

1. 7|$ AE-I%I ..................................................................
« A RS et A AR2 Al of|ofat 22 S SHS e 4 AU Tet ALE O, TS EHRINIM ALZE 4 S

2512 S3ll AILHI0| SEHE 4 s BHS o, TRl XAS 2Rl | m2of X2 2| BloE2 5%

System Action Templates

hello what can I help you with today any preference on a type of cuisine
api_call <price> <number of people> <cuisine> <location>
great let me do the reservation

here it is <in f o addr e s s>

here it is <in f o_phone>

how many people would be in your party

I'm on it is there anything i can help you with

ok let me look into some options for you

sure is there anything else to update

sure let me find an other option for you

what do you think of this option: <re s tau r ant >
where should it be which price range are looking for
you're welcome

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

- 7 U220 &t Ciaf O 5  AIZA Zatet A|AY ST 2ot S 7ol 0| 22 ALEAL ot H22], AIA- S

S
B 0222 RS

« 0% ALK} 2hatof| gt SE AA A| 0|F M2 2|0f|A Attention MechanismE E5f| 01 2i5of| 242F ZISSEK| 1245109 Al
AH SEEMSICE
3IRERLUSLEOE s
- 27|52 EY ThQleg O AIAER)| CHaE AAH AF0| 2EE 2 US
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03 2 7|ub cish AlASIOIM 2] B OIS 712 0800

- 244 7[5t Chish ALAZIO 2t Cietol OIX|2t SEE $2S(candiates) SO 301 HIB5He Ciat AIAE
- Clist 29 M2 E 2820101 718 2 Qe SEHES SH0FAEXI|A HHE MSs F= AS SHE ot 2 7(2H s A|AE
2 RS 28OS AIAR 200N 2 A7 ZIEE| D QIS
) My skype doesn't start, anyone knows why?
» )
»
) So | can only wait?
‘
»
" Thanks, better to know that its in progress than missing out.
4 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
Response Selection > 99. Itis cool, one sec
100. thanks for the link
Ubuntu troubleshootz 2=l CHSIR} 0of| CisH & 0| =5H= o
A
2. IE Hl-hll=-|l ....................................................................

O R Fo1Et 4 Qi LSTM Encoder®t 51 Cisto] 2uol SR3H220] e LEHOE DH By

| Attention mechanism& AFE510] ZHIS THEt6190S

- Cist L Z3te] 2 SEFMEA FH, Eate| oA, 28 YHIE)SS BiYstod, that 2U HES LS B 5ol 4+ U= 29
e
A 3
37122 USSR HOE
- 27152 FMS TIBICR Sl MR AIAH 7= B S50 & 4 oM, THIQl Fojof 2 gl 2EE £ QS
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04 31201 S442 UIoEt AR UM HIES! 7[ute] Ci} AIAH 0000

olefu 22 EMSH S S AT o Q= TS A|ARICZ, CIFSH EHQI0IM AFRE 4 US
2 PE eSS TIMoIon, 23 BE20j|M st=0] EAS BIIS! feature extraction 2&2 7H

- M HESIS Salf AILHEI0| SEEY o s BHE o, TR XAS BERl| W20l X2 2| CIo[H2 % tist 2R
5t

7
Hgt Ptz 3384 ofE  sis A iot 50 G ¢ Action Templates
... AL 2loc] E5EAL Aaxt
OFAIAL L} Binio| 0]@|O OESIAl 71O -
o S L|Ch 2Yo| oI o5l Z47tQ? \ 0. apicall <@ABE> <Q|x|> <OI2IA> <7}Z>
AAE]
Y 1. 7hzo| gl of=NE 2 M2teti|e
° Al‘ﬂl} 5
.: iA1= ofciol 2010f sii2? 2. GABILICH
A AE |:|}|:E|I= ‘ 3. U & HEeAA QL
® ng, 4. T2 E|AES HOEEHQ
Ty 2012 271X 2lAEE Hoj=2iie.
DO o coll<iAl> < S3| =5 <0{A1E> <Kt 5 E ZQIEEA LI
Ei|
e @) 6. | QIpI0R olorsiAl 7l
E=EI= T T ] 4
o. -4 7. QisHMR OfEH Totc 2t
° e a -
AAE |
Sol2m e oxi= g 9. O{EHERO| 222 Folsie
. . ARt .
P i = st gluie? 10.0|FS EIRH=2| == SHIELIC
AAE fﬂ 11. @|%|= <info_address> IL|C}
m W i _
A8} 12. ?|X|= O{C|of| Qlo{OF Bt
[ R 01 2 i 2le 8 HOICEAR ApicalaizAb N ”
O <2ici> <0jA1d> <E{Thsh> O[2|AES OfH7}R : <Alch 13. 0| E|AE = O{H7}Q : <restaurant>
gy
(31 g )] 14, M3t S = <info_phone> QILICH
.
. User 15. 202 & 71X| 2|AEE HO{EEA R
Ll cieis Tesiceles siaich

BI0{ A2} 0llof A XS} AJAE] O =2 (0] of

27IEH

oII
0
|_
—
wn
_|
§
|0
Hu
o

- Entity extraction, utterance embedding, bag of words 2} 20| 372| featureZ B30 El5} KRS 1A
IHE SIS

- EHIQl Y X|AS BEeR| flel AL SE o BESIS Y2lSIE. et PEFHRl end-to-end learning €412 RS
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ding)S BtA5tL, THoqof Cifst Of0|EiY FHE & &5

Sliet 2 QU= E51=ICHS CHQ1 |0jo{= 7
“Ellﬁ B\ HWH QoK Summarlzatlon) fEOHHE £ Qo2 oalistH, & HIY AlM 0f|S(Gaze)LEOf| A= EZ0| CHS! first pass

58



1 2 Sentence BERT QH|ElS 0|25 nfHGH A mhH O0Oe0
1. 7|$ AE-"%! ...............................................................

WHE FAE FOIRI 7IAL LIEO| Hlz=2 X0 AL} EFot ARRI0[LE FH0l| B0 s FAE Qf0fsit) 2 7|82 e &
2 E&(hyperpartisan news detection) 222M 724 7 IM 53 ClE = Yol HEE|U=X| Htshs 200 7|E A7
2 feature-based ELMo, CNN 2&I0| AFZE|1OL 0= 2M AH|F 0] OF-! £Ho{ H|HS| B S AR3H= 5HA17} QICH 2t
feature-based H2HE 20 Sentence-BERT(SentBERT)2| 2A QUH|TES 0235t feature-based SentBERT7 |Et2| THHEGE A

I DES 5l on] B DRl 7|E state-of-the-art ZEIEC fl-score 7|1F 13%=2 M58 HC
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BERT output HE{Q| WS 7ot 7, MAE 25 H|S0] 9|0|H Q9|82 TALRI QAL 2 AIMSITE 1 F siamese network £
2 triplet network?} HE 2| weightS YH|0|E A[ZICE O[] (2t LS YHIT2 7[ZE2| BERTYH|E 2 CHE7| 2|0 o 2 QAL
S 2RSS HE AH0|A QMM T H2|7F 7N 7|Z2] BERTYUHIE EC} o|0M HEES & s 4= QICt

Tn?

Embedding size(768) / g

number of fiilters
B / ] x number of feature maps
Sentence BERT [ ]

m x batch_size

A= {S%;S%J"')Sl%l} 2NN :

Feature —
— maps L

[Embeddiing] [Convolution] [Max pocling] [FN]
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14 NAO for Kids Education 0080

1.7|12 Mo

=722 9=0] ofgs SHC R JHESIACH, AlLI2|R 7|8 Free Taking, &0
XIS, =0 XI5, +2[XI5 AIS 7HLSIAC,

r-ID
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ox
E
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LS
>
0f0
pal
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40
nx
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40
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2- 7|$ I:él-ub-ll .............................................................

« A|Lf2|@ 7[EF Free Talking

- HEfd 7|2 Q0 2Y WEVIE N KL HESI0] Ar8AIRE 2R0| thetE L 7, 2R0| A8t Q0] 28 nEslo] €EiE

Speech To Text

02
o
<

Free Talking

It Ao
Qo IE
o> ki

0z

HO

Feed Back

« Intelligent games

- 5k=101 7| & AFHE 7[HIO 2 XA SHIAE HEsIR OO, KA SHIAM S HIZ O 2 QoA SHEE DILIA|IS 71 st

- SIIARI2 IO ELMLE| SEHZ MIZI=|AoN, st TS| +FE 13510 =8, 55 01912 el Lot fIEst 34214
£ ?l510{ S20[2J01E LIol0i 2 F &t

- Off) {'HC}: ‘eat, ‘be deaf, 7+ hitting ‘price’}

ASR
Interactive

Ao{ Hof 7=
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-E|X[52 Qe FARE A
- Qo= PPE A Y S TRlE 4 o0y, Fojet 2512 SA|0| Sh&ote 2ME 71

- S8 BT, T 27, A8l A3, Ea Lhd
AOXls flet 27 AY

- ot=m0] Ho= 2V APS & = U2l S0 S50 222 &

- 28 BEFA, T 7], AlYsl 23

- 2|0 XSS fI8F Ho{ £Hof Al

- 20| e=501 £Ho{et Hoi 27|S MIAIoHH, AFZAPEEY| & Y52 POl HoiE HF= A2z Fo Lo S50 =22 &

- S8 BEFA, A 27, A3, et o5 o 8

« Interactive Machine Reading Comprehension

- 7|A=3H(MRC, Machine Reading Comprehension)2t Q12X s S 12|S0] AA R 2X|E EA51 0 20| £|& 5=l 2ot Fhof
L= 7|0k

- 27|82 AMEA-2RC tatE &5101 7 |[AISsH7 7sot=S I sIieH, 10230t AFZAF 2R01|7| 0[0F7 |2 331,
ZX0|A oloF7|=f EEJ £l BES ol 20| ALZXte| 0[0F7|of| M HE S F25101 B3 STt

Example from MC Test
dataset

Document

James the Turtle was always gefting in trouble.
| Sometimes he'd reach into the freezer and empty out
| all the food. Other times he'd sled on the deck and get
2 splinter. His aunt Jane tried as hard as she could to

keep him out of trouble, but he was sneaky and got
| into lots of trouble behind her back.
| One day, James thought he would go into town and
| see what kind of trouble he could get into. He went to

‘I the grocery store and pulled all the pudding off the

Query

“| shelves and ate two jars. Then he walked to the fast
| food restaurant and ordered 15 bags of fries. He did-
| 't pay. and instead headed home.

His aunt was waiting for him in his room. She told
| James that she loved him, but he would have to start
| acting like a well-behaved turtle.
| After about a month, and after getting into lots of
j trouble. James finally made up his mind to be a better
L furtle.

Candidates

'hat is the name of the trouble maluno turtle?l

—17 %

Answer

|A) Fries i
=) Puddivg 1 _
»]] IC)James ‘I
=N Tane 17
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« URL: http://niplab.iptime.org:32292/

Jeiclsta A= wHJ| DEMO

Model

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

Hollo my name are park

Correction

SHEH W 23}

Hollo my name are Park
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gjolg hﬁ\/ RNN (23 M72h

Crawler —» H[%%glolﬂ
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3888
Sgig®
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& LSTM CRF (=4t EfZ 2 &) - A|ZH A28
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01 MOOT (Massive Open Online Textbook) SHSXH 224 2 Aj2tst 7| 0ooe

1.7]& Mo

« MOOT= Massive Open Online Textbook2| QA2 CHHE 2| AFZXIO|A| MI2%| = 22121 mxfel

Thegt 22120 W7ot &

E = 1O = 9 =
7tstt Z2EY. WA LHOM KISsts deit FEE Saif AV | Tk 50l EE6t0 & H L2 22 1S AILEY
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el
fal
Jal
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njo
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! 2ERlux] —— SAAE e, > 2ajol CT X

Massive Open Online Textbook 2212 7|2IO 2 SFCT MOOT A|AE! JHet

27ISHEE s

« 2 7|22 Massive Open Online Textbook Z2HZ 2 715101 Computational Thinking2| Zt2S M E3I94e

- ZHESHCT MOOT tof|A 279215101 st a2 TIlotH S| 3 2F 20| X 0TI OC|7HK| SRE =X 7[S0| =04, &l
AEE SHEolHAM H&(Blockly, Python)E & 4= 11, #XE 2 4= QU2 0 22 shs &0] thet W2 0 Aol M Egh
MEE U M2 HI| &M AFBARS0| st et o XIZE O 7|1/ = RIS

37EERUSRE0F

< 0] 7|22 textE S0t SF HUOILZH AT &N £ A2E 2 MOOT EAES 7([to= HE0| atE nt=0] MEsto] &
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« 0|2 http://www.kucomputationalthink.org/
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After Watching Video

H

Freguency Generation
System

— User Path - — + System Path
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