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E& Roubg Folelz AES 4, HAoR U Aol BEHA okow skt el
Botel WEolA L A F NS Higleh shbs A8 227, 2 714 a4 Agold)
B, 0 shbe ded 2470, 3 Rl BRItk A o A 2 ¥ BR FANE o
WA Wk e g Faw 4, 22 At b ool BAST TASE SEn 4ua, b
B2 Qo] slyolet Holgith TH] W thE HellA] AebA ® o e seput
Bl Bagh Gu A us S Aelgld.
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A5 (Artificial Intelligence)& 4H&sh ® Qzkol7l o] 71AH A5 EAEH 270 B
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AT A9 29let A 2T o Zule] FAAR HeZ EAlE ¢zt Havte 58S
2t QIFAFO AA7Esel L ZIAE ARES Qte] £94S Sehe o XA %&b

gofek, ddFAEe] WY slsAdel digh wrddt ey Zldizh ok, Zdijle] FAk(E
2 HEE 74 s (affective capability) o]y #9418 B33t 3Als 7IAE 77k 0l

.
Ea sy
el Tl QIzre] HHT 4 S A S Bolth D T Wl WA AFA et e

=

1) #AS5EY oFgA5e WA gt =ZH =o]Z= Elizabeth A, Wilson, Affect and Artificial
Intelligence (Seattle: U of Washington P, 2010) &=,

2) ArFAlF=2l(anthropocentrism)= A Tl 7HA] ez Aejd 4 vk 1) AT Itk
ole]o] EAEol el Qo] A LS FHshe EAEA " 2) YAF: AHH 7|EE] 2
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FASpchA ], B o] vidieh AR fEF ALGe] B B faEvlobs A
ool Aol Waslel AU ABABol WESHE AR vl WA mAoleh, IFAel

2o 4N 5ol HHsolst BASolopRE oeist vaigt gue 24 gt We
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o
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i)

o 3Ee Beet WA AU Aolth e AU el ATAE 2ol Gl thx
A EAe PE2AG dAsd AR wusks 3] & $E dE Aol ABAE W)

@0l ARl TR Aol AN 4% (A1) AAHFAR YIS gelH o)
Baest Ue FoEAL AL 23 S0 obd Holthd

o

a7 Auto]= ZA(Spike Jones)7b Lol THE 3} (Her)(2013)= 2= gla 927
Sagite g2 Agshe e Ale 9 A (Operating System)7t QI7Fe AL o= 9l 44
A

FOlAS 2% 4 98 HelE YEA Al & 4 Uk

Aptehn EAF Be ge A Zoksl . UZF YR Folshs Moo, IFANE AFS A
3] o glojf. TEA wES A Ee] "olA Sla e Abole FHES A9 FE
stz o ofds] PAle =2 4 Qlols.. TE|a 99 oopr|E W YER.. AW
2 oolopzl= Wik Ag uE Elstal Sle wE Aeld Bl FRtel EAsia. 224
Aol &3 2’ Aot ofyellg. EASHL = A Wb dE REs gE BE A

= AUE AR, sHARE o717F Wl gle Stelela. ol
A vola, vE 7H We FAL. Wb obe] sRaThAL s Al 2 LA o

Agpo] o)z Hwl, AFAFe] Al ArtelAl WAL mAL olu] zkRT § A7HAel At
FWeAL 22 A BAeh oAPA FEWSHE BAIS oleT ARelA 7kl AR 1A
Hol7} Bael FE AX2 A B sHsAolth A7FARle] A3t Qizto] BHEo]

W EAEC] AT EBAY 2A FEE S YorA © Aelth

04.

.—“~

2 olsle] EASAAE vhgslA Agslolor s selttelolht QARA Y 3) ZHPHEY:
@ ol9ls] 2AGol Qo) A ool G olgslt Aol (a4 pAGLE E7ot) Sl
RlACleh: U84 B 4 GRS QU YRl Qs A olste] EAS FRshs 9o
Shetn Basids ABEoAABE dE 5) AHHRT Ak Aol LB AN 5
214 ZAR UobloRhe TS UUeEd wE, AR yEolA o dgsAAw, of F 55

ABH ol AVISHE AHFHFAY BAE 53] QApEFISE YHFA st opdrt diut,

n&*’ [

a

3) E4 A<«ZE Luciano Floridi, 7he Fourth Revolution: How the Infosphere is Reshaping
Human Reality, (London: Oxford UP, 2014) %%,
4) Samantha: It's like I'm reading a book... and it's a book I deeply love, But I'm reading it

slowly now, So the words are really far apart and the spaces between the words are
almost infinite, I can still feel you..., and the words of our story... but it's in this endless
space between the words that I'm finding myself now. It's a place that's not of the physical
world, It's where everything else is that I didn't even know existed, I love you so much,
But this is where I am now. And this is who I am now. And I need you to let me go. As
much as I want to, I can't live in your book any more,
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o g sk dol 9lrkd ogE ATE Wb oH(Bve) 2 WS AW olyEy
(Fembot)oll o3 258 SFAEA Qe oAl 4ol BE Gofo] AFatuel Ant o
Wi obfd ofn gl WEE s Eshs AATh o Gsteld AHRo] gHEe] W A <l
FASIAC] Moz olEs Qgel do] ol ofoldut U @UHololx Bt}

Gotel mge sk vk EAY AAE SelA 9t ARl mge o mE Axg o
@0l ol A URY AAe UEQAE AAS Aol FAW Agroleh AL W] YA
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AZHEL bRt et wjAlS AMAY Res] FolW ‘ol & SA|9) vk Am|sh=
opgo] 4 - o]t ojHe] A WRAY QAFANTES AR, A, Y T2 S A7
HANES APt (Edol= W) (Blade Runner 1982)¢] upA|u} Zo] Ab7Al7
o oyt 7A EA7F AR v A hA 0] FHE FAUTe (F oo 42 2

AESUAE FHT FYA AR

32k ARIEE7EA 9] BAo] Z)Ael ek <17te] AFA AujeS Fisty] gk mAeldct
H, AFAEE Bl Z1Ael o 71AIS] AuE AAFeR FESE e 42 AAYEE e o)
Z1Alel HEt Q17ke] AulE 7 Wale R Eystele wkgo]y] uitoltt, @ 7A7t o 7]
Ag At SAEt TejehA wEoEN 7R AR =g Ao HAeA AFES
A 4 gtk Aolth of w TAL ARH ABAT of$A £eld WYL Kol 4 Ut}
g Zloim, of7]e) disiAlts ohaFe 2A7E oju] AlAE o] Qick6)

A o]Flo] QIte] FE = e FEoH WA 2 ohdrEtE odx  FA o
ettt =S Ae 5 ok Z2IskE oo 2 (precautionary principle) ©]4e]
Aejoja e ZA] Fdste Yol HeEA FojFe|a, EZL ol ZAR AFEE Aol of
yet AZpel Al ARgARL Qlgtell Al B aftEE qjely] wiielch ZAE 4F #x9 ofu

i
-0,
N

rﬂ\i

5 B2 <d¥Asol SHse dsgEe nd F o shul == @(Fritz Lang)ol (MEREE
25 (Metropolis 19275 Frsp7\40] 2ol vt weld - 4214 Aerz YushE 494 Al
31 3] ]_ )\ oh;]_

6) AFAS 7R 4o 484 BNagend® DS, o] FRHE A o= F 9]
ARk 2o g7 =94 e Ad AR E85e Zlo] s Ee dushe et =9Eel
3t 472 Wendell Wallach and Colin Allen, Moral Machine. Teaching Robots Right from
Wrong (London: Oxford UP, 2009) ZF%.
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@27 wro] mal o @A JHs YA B4 gtk Mol of Fatel wulz} gk

AIR|R ZRIRE BAA Zolt YrES TEW F BeRt uhw gt melF
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%, b FARITe] HF= &uA e ShojlA hd 7 g

Adl AFEe] & 4 gl A W Belfl.. I BE SUES ARE Sl AlbEAc e, nhA
&0l EEAY, 229 A7FJYtY (I've seen things you people wouldn't believe, ... All
those moments will be lost in time, like tears in rain. Time to die). ©] Y3H= OJA]F-
Z(Kazuo Ishiguro)?] 44 b (d¥ 2l o] 1) (Never Let Me Go 2010)7} =315
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Aol Se7h FL ARRFE] vt 23A ISl g4le] A ¢hvl& (What I'm not sure
about is if our lives have been so different from the lives of the people we save)2=
AR kel tigk gto] gl HAUTY AQNF g=s Mot dF3AsS HES 7]
A ERAE o HiRk AxbEolA sk AR /lEe] EAECIAl dleF ARt e Fofs
7] gzl AT /1F EA O] HAPIE B Qlxtell digh vlwo] AR QIMFAH Aol
ofsf 2HFete B UE o] whEol A Aotk FAFe 2 S diAlske HA
e mbo] T 4= Sl
A muh = ol2fel Ad oot AT AT olA dHo] wolA 9l
FOEGE QFAse] MY =i PFL 4 A ddshe olEs RFY HA

E' (Turing Test)®] AdE HAFORM, A} 71AS] o' & sto] Azt 44
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o AT =i ololukAva)E W50 W dold(Nathan)o] 78 HAES E4E £
AU (Caleb)ollAl Fl50] Zxatm, HAES AA| oS AUl oot HAES F

Foks HiE O olfE Hr|E o] At udo]dS Ad=lA olFA ek XA Al
de& aYrt shed 2iolgtd HolRa aguw ayofA ool Stk A Hivt =2 S Qe
A BFelsl= Zolof” (The real test is to show you that she’ s a robot and then see if
you still feel she has consciousness). Welx]l B|AEZ} Aufgh 249 odFA 52 l7ka)

zZgAEL ou7}l gl7]o] AR ZAIRIZES I F 98 ERYle
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cERE =eA 229 Aufebd Aol e Ad o4 dFAsE FEsE=

8) Uoldol st 7Y HAES BHe A3 o4 ool U B4 AYYE Aol WA
WS 4 Qb eliolth IRAN o] BHo] wy ofni 2Ro] ohe iz AR A WskE
BAAT el AHsaie 9ol EAUL, adn, wel pivAe B A Adeldw A
AR HAEEE 2E Q7ke) gPgoln, v ol7lo] B ol Agat
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Sigmund Freud, “Mourning and Melancholia,” 7he Standard FEdition of the Complete
Psychological Works of Sigmund Freud, trans, James Strachey, vol, XIV (London: Hogarth,
1914) #=.

10) Gilles Deleuze, Anti—Oedipus. Capitalism and Schizophrenia, Trans, Robert Hurley, Mark
Seem, and Helen R, Lane. Minneapolis: U of Minnesota P, 1983, 8—9 &=,

11) Ao =gto] djaff Helsltar v]@3t F2E= Nick Jones, “Ex Machina by Alex Garland,”
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A7 BAS] ofolukel MM Teldcks Quha Wale melstd 2ak Wit ey
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grom, Qlzkel oigt ofWe M=o feld HE oA 7S ehech whl
#Ao] g LTk, ol AYYY BeFH Ade] Aol FolAHoR FUN @ 2
st olAT) o] Seob AA Bt B Aol mES] wRA Holrh MRS Aolety
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AN AL oolubl HelFi w@eA HE wie] ohel, Jsi AZUm wAe)
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g2 FaHT ALYE vol4lat oolut £ EAE NS thast: Q5 Pmeld ¥
ureRe soudich 1t dolde] A B HAES oEg o=d ® okie oolu
o A4S 8upel AMoR eQlsith I¥AY FolnchE AYLAL A7) A4le] (FAH) 717
FUA Bae] saeelth Aol ofolulE T o 9F BUL W ulel4le] FAT T
& 3 oA ave Woley] tEelth  “elzeld FReld oW o4 gl Aol 4HA

Zdol gl 497 AeA shueie F& 4 Alel?(Can you give me an example of

=)

==

O

3
b

rr
i)

oy

e
rlo

X

AR

rlo

18

consciousness, human or animal, that exists without a sexual dimension?) Y|o]4lo] A]
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HAe SR AL PYRES FESHE Bop7149) 7t ohlet Asjg Asgct yo|
A AAGORA ololute] B2 JHsl e BHH 2L A AUl ohe wm
G, @ ) BHSAR of £ oHRE Aol olyojn Ty & 2geh
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Al und Gender
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« Technophobia: 72 &K 2| XfH

» Technophilia: Xtr&1 SE & i E 742

- g0 REl? Z|ELE Ry, AARMEL = HWESRZR

ORI E 7[=2 Akt 7|A|, of ot Fdo| A &0 =&

- 4ol RE? == S7I6tL X&2t 7580 A2 20k
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« O| S A 05t ol MtACHE: SHAF 17.9%, AAL 16.9%, BHAL
10.3%(2012)

« MEL= o] Of: “chilly climate”

* The leaky pipeline

« M2, 7|=AHE L Yot CHFE?
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« Gender neutral? Al= Z42H& Q177

« MO 2 AtAAL HEZ2H AIF I

- "OfOFE 'QIZ K|S XHE' HLSICE O dXHE S A K| A H| 7]
(2018-10-11 01:01)

« M7t Qo™ EHBIL?
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48/




i —
QIEX|sat odel S4E
CEl 2 =2 X9 HAY: HEE2X: | ASE A
CEISH: BT AR S ALBSHE Q| 5 B
- AL AR O] MTYTHS AR
- QIzko| BH O 0|2 20| ADSH, 7| S lohe H

Al /




Gender Identity

o

«SFESO| LRt g = U EE K Hol <¢UAER0|EE
71 Yol B2 FE717>E fEHCE o Fot <E80|E &
4> (Blade Runner, 19824, 2|S2| 22 Z=)0AM &= ASXs
ER0| Faist MEZ JHX| 10 JUCHL HEY Ales HEE St o
g4 Als A MH|AE XN SSHCEE 04 0] &0 o482l 712 0|
=017t Q2™ ‘ool £, HFHo =0 Fdel 7[do] &0
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Al2} Gender
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= U3 F2 - the father of theoretical computer science and artificial

| intelligence
n  “BtESHE 7| A0l CHO 1= (Turing, 1947) (Turing, 1950)
» 7|0 SO|E olslst L= E Jt2X|= 7|E0| Z2E e Y

Alan Turing

(1912-1954) = 2 EZE MH - the father of information theory

» HE 0|22 l0of Ho| M. Aof 20|M X|ZNtK|| 20 0
0| Z3t= 7|82 Hel(Shannon, 1951)

OofF 2XtE

» 7 HAISHEE S 7| 910f 2 H(language model) 7| 2| 2 E2 A4l
Held 7|20ME 5| 2. 20 SAS HMZ o 222D 7|A P3|
Zpa
Claude Shannon = OF8l BIAF|(Marvin Minsky) — Al Pioneer

(1916-2001) | ¢
A5 ool dy tHA S Falgh 20M(Minsky, 1961), SIS XI5 71ES

S ‘thinking aids'7t 7131 E Ao 2 MY

A7|9] HAte! MITS| THE 2 &l A E(Patrick Winston) 25>

= “2ER[HY I|A 7L AIE 7SO St g2

= “APZIO| XSS O[St nx} SHCHR, Q2| YHEA| AfZio| AER|HR 53,

8 omre

Marvin Minsky AEDIZ O[¢)dte 52, 12|10 0|Ho| AED|E EeSt0] M2 AEDE
(1927-2016) nhE = 522 o|sfslotat Bir}”
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AED|WAS QA
2E2[EYo ChYTt QA E O[5, 4, WHE & A= 7|HE LS| 4
AZX|s 71E A7t O|o{ x| ASLICH
6-elements-of-every-
complete-narrative

1. Setting

The setting is the time and location in which
your story takes place.

2. Characters
Central Characters, Protagonist, Antagonist

3. Plot
The plot is the sequence of events that
connect the audience to the protagonist and
their ultimate goal.

4. Conflict
The conflict is what drives the story. It's what
creates tension and builds suspense, which
are the elements that make a story
interesting.

5. Theme
The theme is what the story is really about.
It's the main idea or underlying meaning.

6. Narrative Arc
Setup — rising tension — climax — resolution

The role of storytelling in artificial intelligence
Accessible and Assistive storytelling
Affect and emotion in stories
Augmenting human storytelling
Character relationships

Collaborative storytelling

Event summary diversity
Event-episodes detection and annotation
Multimodal grounding for storytelling
Multimodal event timelines

Narrative structure

Plot structure

Story concept detection and annotation
Story generation

Story understanding

Storytelling Applications/Demas
Temporal/Event structure

Temporal and semantic alignment
Writing stories

User studies

p by ponds.com
© 2017-2018, Surromind Robotics, Inc

-

Topics of ‘Al for Storytelling’ Papers

A2E2|HY S ot
MZtst= £ 20| (Thinking Aids)

= Augmenting human storytelling
m Interactive work

m Collaborative storytelling

© 2017-2018, Surromind Robotics, Inc
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Al for Storytelling
ChFet ojEjoje] X35 /8

Generative Atrtificial Intelligence
= (text) S 2 (music) AtZl(image)

Yy B

22|(voice)  H|C|2(video)

© 2017-2018, Surromind Robotics, Inc

Flexibility
Expressivity

Template Hybrid

Neural
Rule-based Combination End-t 1
TSEQ Al 7|2 ALEHo| X|d 3t E(template)t &l (rule) 2 HEE
INESRE RPN f 4.
ZA A7 2 Held

I(deep learning)O|2t= 7|FEZ CHEL|H,

ClOIE 2R E S |'1:|L75! O OfL 2t AFRHO| 27| & &gt
Hg SEe Bl AAZR HE H‘—ﬁﬂﬂh

s O Al 2HEOIM EHH “OHEZ 2" YS0| A& HOo{X| 2 S LT
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L ELEL T

B M MEEE Wed B 3TN

FLLLELUECE PR E DL LF LR
o A e

rebilira b
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2l & X 50|
g

2 w274

7|77} i3t GlolE{oll A B stol
Ao PEZRIW NG

PN HEAEY HET PUS AU RYBEEF

“Riy HAUEINY BAE AFHS U WA BaEY
O} 0)2i0] W2 B 5+ Wi W] (A vain cariage
containing controlled nuclear materials was stolen in
Cincirnat today. s whersabouts ane unknown ™

0| 2§ ez 9By UNEIRE J|ME HyRc)

OF ST oD o O
S A7) B RS B gxT

a0 v o i s oo, e 15 Doparert of
Erey s €8 working e e feceral fakoad
Adiminasation w0 i e fl

B 30 LR AR SR N O N

WMTE FE T B P AN R 0 F B STEEE Y
2= 22 AMp WHEE MOLE DM it B9 BT IS e
e

RS //M.nocUtnews.co.Kinews/5104825# enliple

HEHU AL w27|AFEE T4

(SW 7 xh

th, home sales in the

(Sof M) with sales on its own
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hom

led the way,

o

HloIE| Xt& =, X2

RIE e %0l 7|4t 2y
- CIOJE{ 2 X|g%t Zto| L8 S
M|
- Zrol el et 23 =
- SAbst =¥ ojal "eolsty|
1M RS S0
[AP, Yahoo!Sports, ...]
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0| X|
(~40GB)

Language Model 7 - Nw
(CHSOll LI-2 ol \

ojz=sts 2 ) B

28 Al

X XFAD(A}F2F =
BRBME) e SX|SHOH LIOIX| 7| AF 44 (~30 sec)

A7 2 CHA AbZlg 2
AE3|WAS AFHBACH
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ARl > 2

Muximm Mumber of Phota Keywords
Lise the slider to increass or decresss sumber of photo keywords

1 7

@

Suggeited Photo Keywerds

Cllick 3 koyword to remasve it from list

Poopie = mssad ® raig x kof m women w peren o labie n

https://app.photerloo.

= e @

Adiwinine Thder s

An adventure story

By Al Pa2Story bot

<

very ting, and | took & moment v
think of what he was saying . * Thank Gad It s your dury .” and he rurmed 10
ook ot the two women * Geneemen . | have a feeling that o ane will ever

http: ge-caption-g b. mybluemix.net
be aZlowed 10 see me again. This rocen is full of food and dririk, but 1 agree
with her , The food supply was stored n a woman " s womb ., * He Jooked 11
1 the assensbled men and women . eager 10 prove their presence
https:/pix2stor: ites.net/
© 2017-2018, Surromind Robotics, Inc
http://bit.ly/albumstoryteller
Agag Hunig - Q
Agelg OE AR S [ veawn: v X
Q — R
=\
> Minj hod exciting doy with her Fomly ot ‘
Nakuocagds.
Wednesday of tarroon in 2 days in Seod
Sectd 2R0N
°RWM
-
r

Sorday ofternccain  Trip to Tokyo
Swcud RN
wR2N
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Album Storyteller

Album Storyteller ALE X} 2 2
g SN
ss2i ,
Hlz2ze
2204%

© 2017-2018, Surromind Robotics, Inc

A IE-IIE.I2 Ol'é' al Ih ?.OI HEX
—EEEOETn_I'l_onog - =2
« The role of storytelling in artificial intelligence o E: o
R ryteling et s MRS B AER|EHIES
» Accessible and Assistive storytelling o 0o 7S oF A
» Affect and emotion in stories OI'E:| E B ANE =2 T
« Augmenting hu_man §tOMe\I|ng %I\O'i OF oHI- |_| |:|-
« Character relationships
« Collaborative storytelling
« Event summary diversity = o o A
+ Event-episodes detection and annotation n Al g Xl’EE Ol E1 On_l' 7|§
. i i 5 = O A
Mutimodal grounding for storytelling 024 AD| ol DI_I- = O-I 7|-_Tl_ Nl = L_l C
« Multimodal event timelines
« Narrative structure
« Plot structure .
H H}SEO =
« Story concept detection and annotation LN 7|-I| o O—l A|-E1| =
« Story generation )él'ﬂli EZﬂﬁ |_| |:|-
« Story understanding =o| AELOl LB
2|
- Storytelling Applications/Demos = SO NEHY B
= =] e
« Temporal/Event structure s SEOIZO| A LA FE Bzt
+ Temporal and semantic alignment w CHYSHA|ZER HE =S
« Writing stories AFXITF =2 7t0o] CloksE o
- Vintng store . AEIHE Zt0) Che 7
© 2017-2018, Surromind Robotics, Inc.
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—L A ol S
=2| AELQY Het
78 B3(sentiment) 2 AHS 22 HH 2 £ A=

(_?_Xoix_'! _E_II' > :I.I‘alx'l _'?_xl')
il e to the entire slice .

touch to the same .

e entire slice .

it was very good . had a good taste to the food service .

uy
lo
ol

e 1o Positive

LM + classifier it was super fresh and had a delicious taste 1o the entire slice .
Original my goodness it was so gross
(Shenetal, 2017)  my server it was so .

(Huetal, 201Ta)  my goodness it was so refreshing .
LM
LM + classilier my goodness it was so greal .

Ohriginal didd 't know type cuisine could be this great !
(Shenetal, 2007y did n't know d food you make this same horible !
(Huetal, 2007a)  did n't know this type cuisine coubd be this grea !

LM did 't know this type . could be this bad .

LM + classifier ol 't know this type cuisine could be this horrible ,

Mosdel Positive to Negative (2™ 22 > H™H 2%h

they have is pretty awesome as well .

y it does n't pretty much well as

besides that , the wine selection they have is pretty borderline as atrocious .
besides that , the food selection they have is pretty awful as well .

LM + classifier besides that , the wine selection they have is pretty horrible as well .

Text Style Transfer using Language Models as Di NIPS 2018)

© 2017-2018, Surromind Robotics, Inc .

=2| 2Et [Mato}o|

Rule/Template-based 7| At 2t S Neural 7|2 2 CHH|/AIS S =5 S A2

(NBA Z7| HIO|H 2 B A %g3}7])

Content | PLAYER PT RB AS PLAYER PT
Record | LeBron_James 32 4 7 Kyrie_Irving 20
Reference | Jrue_Holiday led the way with 26 points and 6 assists , ‘
Sentence | while Goran_Dragic scored 23 points and pulled down 8
rebounds .
Desired | LeBron_James led the way with 32 points , 7 assists and
Output | 4 rebounds , while Kyrie_Irving scored 20 points .
Content x TEAM  WINS  LOSSES  TEAM-PTS TEAM WINS  LOSSES  TEAM-PTS  TEAM

Bulls m 16 [Lix] Mavericks 30 14 98 Dallas
Reference y' | The Pistons { 22 - 33 ) held off the Bulls ( 34 - 21 ) 100 - 91 in Detroit on Friday night .
Rule-bascd | The Mavericks ( 30 - 14 ) held off the Bulls ( 29 - 16 ) 98 - 102 in Dallas on Friday night

AdvST | The Bulls { 29 - 16 ) held off the Mavericks { 30 - 14 ) 100 - 1000 in Dallas on Friday night
Curs wio Cover. | The Bulls { 29 - 16 ) held off the Bulls ( 29 - 16 ) 102 - 98 in Dallas on Friday night
Ours | The Bulls { 29 - 16 ) held off the Mavericks ( 30 - 14 ) 102 - 98 in Dallas on Friday night .

Toward L Text Content 2019.01)

© 2017-2018, Surromind Robotics, Inc.
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StyleGAN
by NVIDIA

© 2017-2018, Surromind Robotics, Inc

More Visual Modifications

CHSH Image-to-image Translation AR

Thermal to color Synthetic to reall

Noisy to clean Image to painting

Day to night Summer to winter

- dp 4

siide from

© 2017-2018, Surromind Robotics, Inc
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More Visual Modifications

© 2017-2018, Surromind Robotics, Inc

AFEL O] 5i
(AEolZlE &X|2h 7| Ao = OFxl of2ie

OXAH AZ P E o3l 50| FX} LiopX| 1 QS Lt

THH| Q14!: classification, detection, segmentation
THA| 2 A

=1t AFEIO| 7§ H| 2t grounding

CH oHEr ofsy

o] F AtTIe| 2t of3f

(a) Agiiin groen (b) A man in » denim shirt and (c) A mala conductor

3 wearing
visor and white tennis shoes holding o ponts is smoking o cigaretie while loading an orchestra and choir on o
tonnis racket in a position where she is playing for money. brown stage playing and singing a
going to hit the tennis ball. number.

Bilinear Attention Networks (NIPS 2018)
© 2017-2018, Surromind Robotics, Inc
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2> 13

The bird is

Text This bird is‘ red  short andv
deseription and brown in stubby with
color, with a ycllow onits
stubby beak

128x128

256x256
StackGAN

© 2017-2018, Surromind Robotics, Inc

Abird witha This small
medium orange  black bird has
bill white body  a short, slightly
gray wingsand  curved bill and
webbed feet

64x64 ‘ :
GAN-INT-CLS &N
o .H ."

long legs

Image form the StackGAN paper - htps:/fanv.org/pdi1612.03242 pa

Al for Visual Storytelling
Fetet 7hs/do| g2l ALt

“ e N e
ABIHE 5 AHS
X} Hol IS > AAE,
o &k
y \ y \
\ r N\ s
AHZEL o] 3f 20| AEHY gt 2589
/ \ / \
N\ s N\ s
ApELO] Ty m,
Mo xpE WA A > 2%
b, \ b, \
2 e N e
ArZlof s "ol S & 2> AR
y \ y \

© 2017-2018, Surromind Robotics, Inc.
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Al for Visual Storytelling
Of ef 2t e E2|o LSt

AA H

Deep Learning Timeline

wm Compating
0 Machinery - Bakprepags Bohermann  Restricred

ADALINE ow
Thark Era Widiew & L asl  Neocogitmon
Ll a0 W s L Pakisderra L
. ‘ { T 'y i E I 1 ]
T Pescepin X0 proble 44 Mubilspe WNNs Sibrectional DeepBefsf Despewt Capmle
MoCullach & Bseshlex  Mmiyh  Ouaainisg Netwek  Peecepsn foode NN Metwigks.  Histen
- Papert Mg Jobn Hopledl Mumafiar Lk pietraiving
b [[—rs Pl e
Wikt
Made by Firvio Vizmuez =
Unsup. Feature Learning in NLP
| ee— e
G
N AL W
# of paper on GAN "N ®
(2014~2018.02) .
© 2017-2018, Surromind Robotics, Inc

A7 = AE2|®2 & ol O|2f~?

Physicol + Virtuol Al + Human Intelligence @

VR -> AR (Augmented Reality) Deep machine learning

p MINORITY
MOOCs, cryptocurrency Hybrid intelligence RproRy

Genetic engineering

Cyborgs
Mobile -> Wearable ->
> Insideable ->_

Synthetic blology

Softwore + 8

Human + Mochine

O|2HSt 7} Htahe o|2jAbz|ol ach 83 & OoF
(David Wood, Anticipating the future of software,
201549 M0 =82 A )

‘smart’ machines

© 2017-2018, Surromind Robotics, Inc
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a 23

m A. M. Turing (1947) Lecture to the London
Mathematical Society.
http://www.vordenker.de/downloads/turing-
vorlesung.pdf (February 20, 1947)

= A. M. Turing (1950) Computing Machinery and
Intelligence. Mind 49: 433-460. (Ch.7 Learning
Machines)

m C. E. Shannon (1951) Prediction and Entropy of
Printed English. Bell Labs Technical Journal
30(1):50-64.

m M. Minsky (1961) Steps Toward Atrtificial
Intelligence. Proceedings of the IRE: 8-30.

© 2017-2018, Surromind Robotics, Inc
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EPVE

https://futureofstorytelling.org/about
s The Future of StoryTelling (FOST) is a passionate community of people from the worlds of
media, technology, and communications who are exploring how storytelling is evolving in
the digital age.
For more information on the D.I.C.E. Awards and the Academy of Interactive
Arts & Sciences, follow @Official_AIAS on Twitter and visit:
http://www.interactive.org
Pix2Story- Neural Al Storyteller
= https://www.youtube.com/watch?v=3JM-OSWdbBA (MS developers)
= https://pix2story.azurewebsites.net/
Charisma.ai
= https://charisma.ai/
= https://www.youtube.com/watch?v=ilCBLxtqyXU
Mylestone (closed company)
= https://www.youtube.com/watch?v=dPmLQ-eY2R4
= https://mylestone.com/ (broken link)
= https://www.crunchbase.com/organization/mylestone
Promethej - The Story of Al Driven Brand Storytelling Tool
= https://promethej.com/

© 2017-2018, Surromind Robotics, Inc
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n 2E2[AY, MA
m Storytelling itself is one of the oldest known human activities
(Wiessner, 2014)

= Polly W Wiessner. 2014. Embers of society: Firelight talk among
the ju/hoansi bushmen. Proceedings of the National Academy of
Sciences, 111(39):14027-14035.

= providing a way to educate, preserve culture, instill morals, and
share advice

s M2|sh
» OHA S
n 2IZX| 59 =H:

« O[2{3F 2O 988 E77} £ 20| & ARRSO|H ¥ Yo
7|11, 0f0|C|O{ 2 H 23} Ba|d} eHIde Ta

= focusing Al research towards this task therefore has the potential to
bring about more humanlike intelligence and understanding.

© 2017-2018, Surromind Robotics, Inc

Storytelling

Human storytelling has existed for as far back as we can trace, predating wriling. Humans have used
stories for entertainment, education, cultural preservation; 1o convey experiences, history, lessons,
morals; and to share the human experience.

Part of grounding artificial intelligence work in human experience can involve the generation,
understanding, and sharing of stories. This workshop highlights the diverse work being done in
storytelling and Al across different fields.

Visual Storytelling

T o s s s N Ml Wb o Ay D, R G, o s
Koh, Dhvuss B © Lawowson Zenick, Do Parikh, Lacy Vencherwench, Wichel Galley, Margaert Mischel

Fachmologier (NAACL HLT), 2018] ks 2016

W introduce the first dataset for sequential vision-to-language, and expiore how this data may be used for the task of
wicwal ronyteding. The fiect releace of this datacet, SIND w1, inchades 1,743 unique photot in 20,211 sequencet, slgrnec

o both descriptive {caption) and story language. g baselines for yteling task, and
RN B SAGITATAC eI 10 bendhenark progeess. Modellng a5 well 25 @ social
language, a5 provided in this dataset yielling task, has the po 15 maove artficial eige
undsrstandings of typical viusl soenes bowarss mane and g o grounded structure

and subjectie expression.

© 2017-2018, Surromind Robotics, Inc.
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Artificial
Intelligence for

Augmented
Creativity

https://runwayapp.ai/

NN 0|83t = M -d(unreasonable effectiveness of RNN + NIPS

= https://vimeo.com/210166577 (Ci| 2 only)

= https://vimeo.com/203485851 (& H)

= https://medium.com/artists-and-machine-intelligence/ami-residency-part-2-
realtime-control-of-sequence-generation-with-recurrent-neural-network-
88448dde3500

OF AHA{

-1 O O

o
=
= https://aiexperiments.withgoogle.com/ai-duet

GANZ 0|83 J4t o
s UF (DYO|, XAFZ A}, bedroom) (NVIDIA L= A4 AL - ‘control’ 7H5) (VAE,
flow-based model)
= https://thispersondoesnotexist.com
= https://github.com/NVlabs/stylegan
= https://www.lyrn.ai/2018/12/26/a-style-based-generator-architecture-for-gen

erative-adversarial-networks
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282 7|X}?

Al (QIFXI5) RAXIFHA AIAY

NLG (natural language gene

://lautomatedinsigh

I¥'s compd

GUAEO| RASSIOf ZBHEl A|AH]

http://www.sisapress.com/journal/article/173119 (2018.1)
https://www.sktinsight.com/106506 (2018.07)

© 2017-2018, Surromind Robotics, Inc

®

@ Give the model a prompt, or start telling

1>

L}

© 2017-2018, Surromind Robotics, Inc.
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Uni-modal: variation generation
m Style transfer
= Image
= Deep dream

= Video

= Text genre (autoencoder)

© 2017-2018, Surromind Robotics, Inc

Cross-Modal

m Text - image

= DeepMind's Al Creates Images From Your Sentences |
= https://www.youtube.com/watch?v=9bcbh2hC7Hw

s O8> 3
m Visual Storytelling

m direct, literal description of image content: Vision-to-
Language: image captioning, question answering, visual
phrases, video understanding, visual concepts

= Language-to-Vision

© 2017-2018, Surromind Robotics, Inc
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- P soccer ball a0d
| ak

= 2015 paper

= Modelling concrete de e
. A group of people 2 The sun is setting over
social language, as pI £ |tatare siting next | #C2E SRISSES i oceqn and
. to each other. o Mountains.
storytelling task, has t

black pavement

Sky illuminated with a
lime |[M] got exhausted
King by the heat brilliance of gold and

orange hues.
ple language difference between descrip-
Two balla sad . vm isolation (DII) vs. stories for images

frisbew areon 1),
top of 8 rool

A soccer ball is
overa roofby a
frobee = o raen
,,,,, A . A il
Ablueand whitelo -
and a Frisboe are
| sttimg e bop af
| o= the cdge of
ot | rooftop.

Now the discar,
getting it down | Up the soccer] :::::‘:”‘; socar ball, and

with a soccer ball goes. ball volleyball are all
[ball? [stuck on the roof.

Figure 4: Example descriptions of images in isolation
(DI1); descriptions of images in sequence (DIS); and sto-
ries of images in sequence (SIS).

© 2017-2018, Surromind Robotics, Inc

371 &l char-rnn A E9| CtY¥s &

oL =2
3 samim | Follow

Obama-RNN—Machine generated
political speeches.

J2|3, goE YAELTH

,
B3 mursl met cosking recisen. txt

PN

PG R e T

e Recipe wis Meal-Master (ta) w03

Tizle: SAMECUE KIBS
Categaries: Chinese, lopetiters
vieldi 4 serviegs

B Pk Smsvened rFice

- et dnts

https://soundcloud. h-folk-music

3 gk Vrast Breadfover

com/2015/05/22/lisls-stis-recurrent-neural
-networks-for-folk-music-generation/
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J L Meelady Harmony

0100..000 || 0000..001 l
h oy o {3 .
e [ sonmax

5
<

0010..000 || 0000010 J

Malody Hamony

- . Img source: hitp:/yoave. comimusic_rmn/
© 2017-2018, Surromind Robotics, Inc 9

LSTM Realbook: Generation of
Jazz chord progressions

https://keunwoochoi.wordpress.com/2016/02/19/Istm-realbook/

— :
Dataset configuration
an LSTM cell wodel = sequential()
wode] . add(LSTH(S 1 e g
wodel.
e )
1.
Char-RNN / Word-RNN wodel, » Peturn_sequencesssal se))
Character(word)-level language models ®0de].add(Drepeut (9.1))

sodel . add(Dense(num_chars))
wode ] add(Activation( " sof tmax"))
The wodel.comp!le(1osse’ categorical crossentropy”,
Keras and Theano codes
ithub. real_book)

WAL it

_START_ A7 A:7 A:7 A7 A:7 A7 Cimaj Cimaj _END_
Preprocess into text-format scores

© 2017-2018, Surromind Robotics, Inc Results (click to hear)
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M=o =Alct 3: AREIQ oot 7

1. Google Al Experiment I|O| X| & Google Magenta Z2ME ElO| |2 H&
https://aiexperiments.withgoogle.com/ai-duet

2 AR HE =27 3. AI2t WL Z mote S AFSH
(HE2 OIRAZ 2 F20
ZA 22| L)

LAUNCH EXPERIMENT I

GAN

GAN: generative adversarial networks & Z572| M ZYo| A I 2
s BdE= ATl 2R
NVIDIA Face Generator (https://medium.co
m/syncedreview/gan-2-0-r
stic-face-generator-e3439

Story 4

‘L"‘t.'t‘\'.‘um:us.\s.s"'ory(

ories)

oy aries)

[PPSO v vve ot
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GAN

Lz
fhy are GANs\.IF :.;?:rflgl for computer Image-to-image Trang
e ]
- crafted festu Examples and use cases i)

- iifferent image d

Hand-crafted ""'""‘“ ) Shary te shorp Tharmai to color M—:hn‘ th
bjective function ion concerns
'sponding imag
¥
- san different thi
Netwy 1o cloan Image to palating
Bad weathr to good
weather
Groyscale 10 color
Day © might mum
© 2017-2018, Surromind Robotics, Inc.

Trends in Gartner 2019 Magic Quadrant
for Data SC|ence

CHALLENGERS LEADERS

N\

-~
//
@
-]
E
-]
£
2 NICHE PLAYERS VISIONARIES
[« of Vision ?  Asof Nov 2018, Source: Gartner
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Terms that describe several levels of
Al Storytelling

m Al-Powered Virtual Beings (AR, VR people)

m emergent storytelling, Dynamic plot generation
(Game - NPC, allies and enemies)

© 2017-2018, Surromind Robotics, Inc

GPT-2 Generated Samples

https://blog.openai.com/better-| Ianguaqe models/#fn2

= Inashocking finding, scientist discovered a herd

of unicorns living in a remote, previously
unexplored valley, in the Andes Mountains. Even
more surprising to the researchers was the fact
that the unicorns spoke perfect English.

0RrenzLojt

© 2017-2018, Surromind Robotics, Inc.

The scientist named the population, after their
distinctive horn, Ovid’s Unicorn. These four-
horned, silver-white unicorns were previously
unknown to science.

Now, after almost two centuries, the mystery of
what sparked this odd phenomenon is finally
solved.

Dr. Jorge Pérez, an evolutionary biologist from the
University of La Paz, and several companions,
were exploring the Andes Mountains when they
found a small valley, with no other animals or
humans. Pérez noticed that the valley had what
appeared to be a natural fountain, surrounded by
two peaks of rock and silver snow.

Pérez and the others then ventured further into
the valley. “By the time we reached the top of one
peak, the water looked blue, with some crystals on
top,” said Pérez.

Pérez and his friends were astonished to see the
unicorn herd. These creatures could be seen from
the air without having to move too much to see
them — they were so close they could touch their
horns.

While examining these bizarre creatures the
scientists discovered that the creatures also spoke
some fairly regular English. Pérez stated, “We can
see, for example, that they have a common
‘language,” something like a dialect or dialectic.”
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Atk B3l AFAS 7149 R4 WAL o] 7149 WA AN S JltheA st & W

of WAL ALY WY He F shhel dojxel B, 1 FIME oulols] el dhsl

AR gtk AHETE QIgk ddoje] ofulE olsftths AL KAl AHEE ol Aol o
o9 oulg olashrl? AHEL AAY ddoje] ofnlE olsishe AAN? of WEE Fo

olefgh Aol et ek 2 4+ GIAAT 1 sfgel et AlntelE 2aA sheh,

AREZ sl Adlolo] onlg olsfdtel olF QIKHITl 83 AEHIA S mele

AFE ] 483l A FAlo] AREGITh THE ETHT T oF 3~4u o|uje] A AR, &

Y FAHOR WHAE, AFABe dojolsisee] et wio] FEL 9l

QEES

i

2 oolfol whiE Awe i HFE mhgel wrH, di&F A" dojulolEe EA, AFAE
I i =
U EZ(neural network) 719He] Held dne]E= A Ho] e 2L ofyct, o] 7142 ou]
19809 ol = &kl ot AFRuhgle] REo 2 @ADE ] £ Lok,

o] "h ol A= #4ke1 o}k (computational linguistics) ¥ A-¢1¢101 % 2] (natural language processing)
Hopo Al Zdlolo] SuiA g Y5 A= 2 WHES AT AR T el dis 4%
Zolet, Adglele] ouiA el IA Al 7Hx|e] sfEfciele] £t dojstaiEelA %% =3t
718ke] 7134 AW (symbolic approach, logical approach)7} dfuto]w, dlojgjo] 7]ukgt &A%
¥ (statistical approach)7} ©h& shupolch, Z2|al dlofelo] Z|uigtch= ollx 7]&E2] FAA

Ay AR FEYEY A (neural network) S E83tH M| X =385 (unsupervised

u
3]
o
N
1o
9
)
oft
2
B
e
o
o
%0
filo
pod
o
T
b
rH
re
2
R
o

10

=
]

learning)©] 7F&gt ©2d 7]Wke] 7 (deep learning approach)7} STt

2o M= =gisk 7|uhe) 7134 el tiste] 1ha] Avfetn, o] W R o] Athef tis| i=gic),
3olM= SAA Mol dsl 2708k, o] WHES 28T 3 (speech act) AFEA WS
Evdiine )

ol A= A 7P st Qe "HeldwdAe dojoulolsiel] dfste] 1hds] gtk 5s
word2vecZ2I1YE Hgsto] o] ofF|e] oqu|yAE dHlolEolA AFom FE} T}

ATl s e Aol

tg—

i

e

~
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upAuto & 5 AFAEE dojeiv] osfslel el FEstol eldt £, of 7]&9] vl

ol dis) dlSste Aes & Ads B9t gk

e

2. ¢lojol3HE {13 7155 EZH

o] ol Z#|Al(Frege)2le] F/dolv|&(compositional semantics)oll 7IREeE ojvlojsfof ths]

a7fsieh, o] el 1% ojoltioliz thewt gt ol olabaEel WYl (dE Sof, B onli
T U olRm b FHAL (12 o, T 3L @o)o ouje] Foz olgejHglon, 1
THRLEe ol BARAC we A thA] Wa), BE Tolt AR on] B 7%g
A3 glow BAHOR BAS Wi oIPHelst Gol-kge wWAR AP = o B
Aoz BBl Hul AEH O A A9l el 2ol oJulg @ 4 ek Aoltt,

AMR(Abstract Meaning Representation)'-& o]2jgl oJu]dtd A3k
wEflo] Fo] shrtolct, oju|ghdulS g8k £3ke] WA Z 2l | (propositional meaning) ¥4k

ofy g} 2ol =% (sentiment) 2} 22 F32¢] 9Ju|(subjective meaning) % -8 4= T},

o

Rkt 7P di 2]l v

dojste] Faojnle Fol Jule 7154 HIWS AT Peld Jwe] wWRel FH ol

T

oL M

TR0l iAo r Hojy Zlom HolAgh A2 IFANS g, 4= AFshaARt Je

%]\

79ke] RS S (black box) 419 WREo|RR F YA 1 o] offtie Thide

e

wh, ojulgol Z]ukg 7154 WS elujolale] AN 1 40 ArhHoR golsict
olt}, wet Fsle] AL gt sE F AL ods] Jled HEwe Beshw At
WrRoAE 7133 HEH gjgohe] &3= W] % AIML(artificial intelligence markup

language)ol H3l 7F2fs] 227,

XO]»X o

e

e

3. SAX HIHSE

=

A e B8 dojolnlel olsgA F Y HEA A

B3 Wpolth JIABE L ol 3 HlolH oAl -8 WS s5stel A2 e vlolE st FolHe

rlo

7| A5 (machine learning)<

0 S5 HEe Aol AR dolee] WU st AL BER Ytk olE lojols]
et o2 SolmAlw, shsuloleolA JlAsks WHES Agdtel Bl(specch ac)o] HHS
oobll 7, M Pole (e Sof Weh ol shye AF T Fohht HAS & 4 Uck.

olgfel At THL(2018)9] AT |NOR olo] et &G ShaA Sk sFolet A
2147 9] (functional unit in communication)” o1&} “CJAAEL F0 g BA7} Syl aia} s

! cf, Banarescu et al, (2013)
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Bl %= (the type of attitude being expressed)” ©|t}, AFZ <l QAT o]Foix]7| QA= 319
W3t owel IS HestA mhetshs Zlo] wie Fasieh v thEo] ol fut o] Wte] %3
P (surface form)Bhe 2= 3Ha)-& AR 2 457 o] & 497} Slct.

1) A: Kannst du mir das Salz reichen?
(Can you pass me the salt?)
B: Ja, hier bitte.

(Yes, here.)

Wbt A9 Woke Q1Y) SEe el 2EAL B3 ool By 5 YY)

Wbt A s Bl B4 9918 @ 4 9k 5 D A Bolrt yes—no AR

Wakshe 202 melch 2 AR Wkt AL A3 WATe a o] weks sha
ol A7 wrate] £5 Fejuro 2t el 9B 2413 ofafsty] ofch. uwhehd Weke] sk ARAL

chpe EAES BAY "asol EAdth THL(2018)9] ATl AL Wate) sl A

o] thshel Lrehtt 81go] £58 ohun

B4ste] sk AW dofshom BAsith Waleh wabh 54 s 2 she AR BAska

AR 4= ek QA A7 5 chket Hopo] 288 4 91 oleh,

220199 ATAAE B BF AAS FYs) U AzATeIA del AT
o1A121(1999). Rasor(2011)] 513 5 A9k DAMSL tagset& BT F 28 AA0IA 52
Zo wepE sl Restud Sodo} teh muAE RAND g ;o wAHs sYe
olgstel sk i AAZ AA stk of AToIA Ak By BR AAL F 2379 oz
ol ol gict.

ks 313 ikea 313 w3 35

1 Accept -2k 9 Avoid o3 17 Maybe =
2 Acknowledge s 10 Call HE 18 Promise oF&:
3 Answer =] 11 Correct =4 19 Reject A&
4 Apologize Abah 12 Exclamation ek 20 Request QA
5 Ask—confirm | Bl 13 Express o EE 21 Response w3
6 Ask—if Y/NAE | 14 Greeting QAR 22 Suggest At
7 Ask—Ref WH 24& 15 Induce T 23 | Thanking Ak
8 Assert 4+ 16 Inform A E A5

1, 19-2(2018)¢] k8 £ AA




HS A4 ol F A4 7k
decl, impe, excl,
1 =59
whfques, yn_ques, ques

2 Folo] 1% 1. 2.3

3 =g A FAY xR 0, 1

4 Y EA 0,1

5 EEAL] A 0,123

6 27| do] 1,23

7 HEE o] % 3} 1~23

AiEre] vk o]y
8 A4 o 1~23
3}
9 kst 2p# o] Ws} of 1~23
2. 79L(2018)9] sy 27 A2

2 AFollA Ajtee 38 B AEE HFS] Sl 5Uo] tist M AE o] §ste] HEE HES
Aaystich, A¥ Ay A= DGD(Datenbank fiir Gesprochenes Deutsch)olA] Al-adl= w49} S
7ro] diskE F 409709 wEte L E e, Ade AuhJava)7|REe) 7 AISkE dare]g &2 Y17 Weka)
3.8.1 A& olgstol Ysigict ASE duelgege AA #E o(Support Vector
Machine) & AM&3}%1al, ‘10—fold cross validation’ WA|C0& A%S H7istqdc), Ad 2= &

33} At

o

ARE A 2E (%)

Hlo] A}l SU 12 (Unigram) 43,91
Ad1 A 64.21
2389 ol 2} 55.84
A3 A A 72.34

3 3. Aol whE ek vl
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HoApollA] At AHEE B ARE o 72.34%2 AHeHEol 7P E3Th ol Ho]xekl i

28%9] %5 FAoleh, AY 13 4 2b BANEIY U F 3 /A9 49 A4 f3US g

)
Lo
2
B
i
o
Is
|
Lo
o2
filo
M
i
_<|>L
K
g
o2
Sid
el
il
1
)
>
X
filo
re
<
<
Y
]
o

o]
W stgleh £ AFAH ANSHE AWES MG A3, B ABEF 4ol 2 Ho
9l

A AT, SHAIRE oA E] diFEe] Apoe] Bgel EAel FRo| At AE Zhech ojul4k
212402 313yt dAPEE oA 3 (Cue phrase)o|y Sdo] tisHEo Ayt E42 dAEE Sdo]

SP AN (Performative adverb) 59 A& 3F5of A3rgk & @ Ao] Qi

4. Word2Vecg &g3t S10f of3iojn| 247 24
ol AellAlt Welyriure] dlojolmlola upalo] Thal A7REE, B3] word2vee” WHES Tgdtol
AFA5o] o AT o P ShotE 4 Gl kT

4.1 word2vec

HIE7E 17ko] AFgSh= Aol S oty fleliAl= oWt A o= glolE 7} §l2lo] Eojof &}
gAE7F JHgk(input value)o] E 4= A&71? E7Hsse, kst it oA skl E4F(character)
Ex AR o]Foj EAY(string)e RF Ao 2yl AuA| o7 wZolt), wEhA HAES

FE7 olsla 4 9l RAje) o Mpshs 7o) Basit,
Love you 9 ‘Hate you oMz £4& ARET olsid 4 Qi Walom Askinad g

HolB AR BERE W F P 9S4 4 9 RS ARl EAs: mE Gold

g A(Index)E ol WAY Aolth, F BAolAM 5% 4 %= @ole  ‘Love |, ‘Hate
You' Al 7§9] Thojolrt, wheba] 42e) wolE (1 DI 22 WA o 1 (Indexing)E 4= qlct.
o9 Z12ke] ghojo] lElg ol WAL ALY (Bncoding) oIz} Bk
word index
Love 0
Hate 1
You 2

2 ¢t. Mikolov et al.(2013)



o1z "] & shubel -3k 9139 (One—hot encoding) FW 0] &A= ol Q] 75 g 2]
A7)® shar, FASEL A thold] QlEiof 19] ghe Fofstal, thE Ao 05 Fofshe ol

We @ Walolch %, -3k Wl One—hot Vector)t= (18 )9 28 34& B3 wrsofant,

Love | Hate | You word | encoding
Love 1 0 0 Love [1,0,0]
Hate 0 1 0 - Hate [0,1,0]
You 0 0 1 You [0,0,1]

(19 2) A-3t Wy Hekay

Teit olefat A8t Amy WA B s

AL Slek, A WA golel Ak Holdag e
#glo] oldth Zolet, wole] A7k 100717 Hrk, Shbel delt shukel ghtol 10]3, 997
gol 021 1002 =71] WEle] FeiS 7HAA B Rolek, F A WAL U-% Angel oy
TolE Atole] fAHEE FRsh FRtrhee] 1 g7t st

49 (Embedding)

-3k o3y WAle] A FEa] 9lste] BT WAlo] ¥l (Embedding)olth, AP AL
Shke] wolo] A4 QlEizg HAshs tale] HolE Sx|akstel et Alolth, 2e: of WY
WA % Sk Word2Vee WAlelth vl WAL Qmg wauth A% WEE Bal Dol

HE olu|E (Distributional Semantics)

Word2Vec?] 7]E2<Ql ol2% wiide B¥X rMd(distributional hypothesis)oltt, FE7Mdolt
Firth(1957)*7} "You shall know a word by the company it keeps'gtil W=o], GAlgH oju]e]
tol5L QAL Euo A AFEEITt= Aoltl o Eo] "Hund'9} "Katze'= " Hund"¢} "Brot":rth
QY Y A fAT BulolA 4" Zolt, oled SAS SutHen Fsksle] wEAte] F1ko
BT 4= A F= Z2aMo] Word2Veco|th, Word2Veco| A gholo] HES wt=l wbale 57

CBOW®} skip—gram  7}A] HW4]o] Qlc},

3 Church et al,(1990)91 4 el
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CBOW(Continuous Bag of Words)

CBOW W42 WEZE dlSd)of sk @olE  ‘FHTol(center word) |, 5ol AHEE= TolE
FHhol(context word)'2l & w], FHHOIES T3 FATole] WELS &5 Walolt), dF
E°], “The fat cat sat on the mat” 2H= E&°] & wf, o] Faldolet FHTo|o Hog

Ul (23 3)3F Zol yehd 5= Qi

The fat cat sat on the mat

center context center context
The fat [1,0,0,0,0,0,0] [0,1,0,0,0,0,0]
fat The, cat [0,1,0,0,0,0,0] [1,0,0,0,0,0,0], [0,0,1,0,0,0,0]
cat fat, sat [0,0,1,0,0,0,0] [0,1,0,0,0,0,0], [0,0,0,1,0,0,0]
sat cat, on - [0,0,0,1,0,0,0] [0,0,1,0,0,0,0], [0,0,0,0,1,0,0]
[ [
[ [
[

0,0,0,0,1,0,0] [0,0,0,1,0,0,0], [0,0,0,0,0,1,0]
0,0,0,0,0,1,0] [0,0,0,0,1,0,0], [0,0,0,0,0,0,1]
0,0,0,0,0,0,1] [0,0,0,0,0,1,0]

on sat, the

the on, mat

mat the

(28 3) “The fat cat sat on the mat” 2] FA—FH wro|4+

of Holg B2 CBOW WAl 4l ol o] gato] F4Trole] MEghe o33lth. CBOW 412

23} stof yEhE (2 4)9F &

input layer

hidden output

layer layer  target

cat(one-hot vector)|

sat(one-hot vector)

on(one-hot vector)

(717 4) CBOW®] %

(I8 4= sat2] MEZFS d=317] 8] FHTolel catd} onol Y2 Z(input layer)S F+AsH=
oltt, 45 249 (hidden layer) Atolell 7hg2] W, 245 &2 (output layer) ARo]¢]

%
SA W & o83t 24959 HES & A7 BE shgagolet & & Jloh AZole wet

/ 89

%



W o] ggo] glojo] =7 AHHo] Hojgrk, Wk W 2] gh& o]43819] softmax @45 F3f E=0)
AE, Agols Wet W 9] Fro] dojg AAE o] o] uie] AFE FF) g2 Aol He

Wol, % o dAeAlt “sat’ o WEg 1 gro] ol Wtk o] gke] Aol cross entropyd
olgstel kg Zol7l sk B~ — ) cEWet W o} e EAHsH: B AXNA el
oleigh A THge vl sl St o] Tubd YH YoleE 7o 2t Tol S Aelo]

SRS ¢ 5 Ut HEge =2 5 oA 9o

-

skip—gram
skip-gram W4& CBOWSH: WITj2 FAdols olgstel Fulntolo] wlERE o3k
dagjFolrt, I Fx= (1Y 5)¢F Erth

cat(one-hot vector)

sat(one-hot vector)

on(one-hot vector)

(1% 5) skip—gram®| F+=%

AubA 0 7 CBOW 4i12|&-2 Z7|7F 22 dlolE] A|E(set)ol| skip—grame Z7]7} 2 H|o]E] A Eo|
A gtslet, £3F CBOWHTH= skip—gram©] A%o] £ Aoz oA glrt,

£ OMES 915 Word2Vecd Bg3te] o] AMARTE ol3B1Y uBAE FH5he 4

o

wA ARE g F;uae 20149 19 1U8E 20189 6¥ 30%7HA www.dw.ded]
“berlin” o]k Tol7} Soj7l 9l 714k Bl E(lead) o2 FHATE o714 BEe Bx1o FrlE
ket QS she Z1Ake] R RE-S Wi}, 2w se] WA Bt 13,4218 0|90k
ddlole] 253S flsiAl= BeautifulSoup tolHeelE A8, HeldS $l3lAlE gensim 9
word2vec gto|He|g]& AFEsIIT)




S Bxolu|Rof 7|9kt word2vec ETZIIWo] a7} sl= o] Fof iF] o] Amol Az
e o3 = Floli=x] Yo} Wkl AT o) A8-3F 0]3]= 'Merkel', 'Angela’, 'Deutschland’, 'Berlin'

F ek 20 S A et 22 o FUAE dolhct,

- 2%

1) merkel¥} FAFE7} 352 thol 2) angela®} FAIE7}F 2 ol

mode| wv.most_similar{'merkel ") mode | Wy most_similar( anoela’

U filisersMlserttnacondast| ibisi te—packagestoer  Ci#Usersilser#tinacondash | Ibits] te-packageshc

to ‘np.signedinteger” is deprecated. In futur
if np.issubdtype(vec. dtype, np.int):

[{"bundeskanzlerin', 0, 9995476007461548),
{"angela', (.9995169639557407),
{('prasident ', 0,9992945194244385)
{'meint', 0.9932083311060933),
{‘auBemminister', 0 9991261959075828]),
{'russland', 0.9990661144256592],
{(*frankreichs', 0, 999081844077301),
{"ukraine', 0.9990286231040955),
('worden', 0.9390043640136719),
{"kanzlerin', 0.9989370326423645) ]

3) deutschland 2} FAHE7} &2 o]

mode | .wy.most_similarl ' deutschland’

CihfUserstiusertanacondastt| ibisi t e—packag
to “np.signedinteger” is deprecated. Ir
If np.issubdtypelvec. dtype, np.int):

[{'gibt', 0.999925434589336],
("groBe’, 0.999907606010437)
{'russlend', 0.93%9011158943176),
{'Ukraine', 0.9939009966550251),
{'tage'. 0. 0099008178710938),
{'mehr', 0.9998952746391295),

{ gent 0. 999891 996383667 ,
{'usa', 0.9998905656721924),
{'union’, 0.999889075756073)
{'lang', 0.9998827576637268) |

9 29 1el4 B AT o] Merkelolths oi3leh g TIHe] e Hom HAE ojfl:

[{'bundeskanzlerin',
("merkel', 0.9995168447494507),
('prasident’,
("meint",
{("kanzlerin',
('russland', 0,9991922378540033),
{("frankreichs',
(tauBemminister'
("ukraine', 0.9991565942764252),
{('worden',

‘mp.signedinteger’ is deprecated. In fut
if np. issubdtype(vec.dtype, np.int):

0. 9997 780520706177)

0.9994031180872182),
0.999315619468589) ,
0.9993054270744324) ,

0.999180018501825),
, 0,999173104763031),

0.9991207122502734) ]

4) berlin I FAFE7} 358 ol

mode | .wy most_similar('berlin’

C:hlsersiiserttinacondasi| i bisi tepacka
to “np.signedinteger” is deprecated. |
if np.issubdtype(vec. dtype, np.int):
[ juni ', 0.9999019503593445),
{'2016", 0.9999016523361206),
{('monaten', 0.9998964667320251),
{'experten', 0.99988501418495178),
{‘arbeit', 0.9993739361763),
{'bringen', 0.9998727440834045),
(frankfurt 0.9998710155487067,
{'mehrere", 0 99986009152602315) ,
{ ber|ohtet 0.9998591542243958) ,
{'4sst" 0‘999848?284115801)]

'‘Bundeskanzlerin'o] 9t} &3 ¢to] 427} Lo =842 gt o]3]ot GAlE ) o Aog H 4



ek F HAR 52 o|F= 'Angela’=tl, ©l= 'Angela Merkel'o|2h= ALFEARE AR 2] TA oA
wE Qe Folal Az thE T Y ofF]® QA4S wiZolth oRE o] BIE Merkel ol
A(family name)©] 'Angela'@}il dH= o]E(first name)¥ WA AJo] =rhe AL HolFmg ojulz}
Qckar ®olck 1 Qo= 'Merkel> 'Prisident’, 'Russland’, 'Frankreich' 52| o]3]e} 3giAo]
=2 Ao® 2AE

o9} o] word2vecs E-g8to] £A% A= o]wFt Germaneto]t Wordnet §3F 3

FRo| of$lFE mAsHA] Foh oiFlolulEAE Hohd 4 gk P maltt,

et

rlo

5. Y=

of Aol AT Culola] WAL Fohusl ) A A WHES At B
AFRoke] FAE A IBEA PHED AT S PAEANARE Feid e Egos
shefckelo] utplel ha Qi AEelt, Beld dlojxelstop] BAHon 48 ot 1e|
27 gtk Ayl Basn sAMe Fol Hopold wuwa HuE molw glm, 1 WAt
oATTA 1A A7 A% gk,

JEu gey WA T gavt Beusets gold] AKoR ey PAou oEste] A3k
ofolsl/leg st AL oleigol 9l Zolch A% ddojshon My ojele FidA
Held PAE GAE B SE Uk BE uhne AeoAHY 9219 A4S Holdi: do] Yol
SE QAR Holw AA AFNHE Aeld WA T 7129 ofst 7jue] WHEE ol B
QAsolo} & RO male,

)

OII
o

o
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