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Kakao Algorithm Ethics
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1. Basic principles of Kakao Algorithm

Kakao aims to enhance mankind’s benefit and wellbeing and keep all efforts for algorithm development within
the ethical framework of society. : This is the main purpose of the establishment of the Kakao Algorithm Ethics
charter. Kakao is committed to enhance the quality of life of our service users and to create a better society
through the development of ethical algorithm. Kakao’s efforts in the algorithm development and management
process will be in line with the ethical principles of our society.
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2. Avoidance of all biases

Kakao aims to ensure that algorithms shall not generate biased results. : Kakao encourages diverse society.
We will endeavor to ensure that the algorithms, which are embedded in our services, are not biased toward
specific values and that they do not result in social discrimination.
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3. management of data for algorithm learning

Kakao aims to collect and manage data for algorithm learning in accordance with social ethical norms. : Kakao
will carry out the entire process of algorithm development, performance enhancement, and the collection,
management and utilisation of data to maintain the service quality, within the scope of ethics of our society.
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4. Independence of algorithm

Kakao aims to ensure that algorithm shall not be manipulated internally or externally. : Kakao prevents the
possibility of algorithm being destroyed or misused due to certain intentional influences. The algorithm of
Kakao will constantly be managed independently and strictly.
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5. Explanation on algorithm

Kakao aims to provide explanations on algorithm to strengthen users’ trust to the extent that it does not
compromise corporate competitiveness. : Kakao dreams of a more convenient and enjoyable society through
new connections. Kakao's services aim to achieve this goal by drawing stronger connections between each
individual and also between human and technology. As a company which constantly provides better value to
meet this goal, we will communicate with our users with respect.
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K|t 20158 QUIAR = <QIE{H EHM(Internet Universality)>0|2=

RH=ze S8 QIS

CHEH RUIA TS| MZHS 851 HE QUL 2|1 X[ IPDC(International Programme for the
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OPEN TECH AND
OPPORTUNITIES

R: QIE{LI QIS 7|Hko 2 BtCH(that the Internet is based on human Rights).
O: QIE{LlI2 H2q QOO $tCH(that it is Open).
A: BE Al2HO| H2E 4= QI0{Of SHCH(that it should be Accessible to all).
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ACCESSIBLE
TO
ALL

(MULTI-STAKEHOLDERS Vo
ENGAGEMENT o

off 2|3l ®A=H0F StCHthat it is nurtured by Multistakeholder participation).
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X = =223 (Indicator Framework)
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AZAFHE! X|E(cross-cutting indicators

ROAMX X|E Z2QQIFE

[ 32l 2 ] The ROAMX indicator framework

ROAM BI2IE SH o2 44, 0tF,

Rights-Based Openness
Indicatiors Indicatiors
Cross-Cutting
Indicators (X)
Accessibility Multistakeholder
Indicatiors Indicatiors
ROAMX ZHE{| 2= 2f2} 012 74| B|0t= Liw|04, O] HOHS 2 X|EE ArSsl =3ig a7
2 Bto| 7|2 BES HAS TICh ZAYYT0| 2T B0l [T 33 20| 674K

FHE| 2], 257} B0 3L 1247HK| 22

ESHEICH ROAM FHE| D2 A

0| E2 2zt =152 Edut

3| Y9/ 3= 471X ROAM

A ZtE|22(oll= 67 B0 0 % X FHE|22]oll=

ULt

2 JHEFEl 3037EK| X|ZE (107K 344
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Arsted X| H (contextual indicators)E E&HSHCH,

10t M ZHe| 12[0fl= 47Y

[ 32! 3] 7I5| 2|2} EfloK(Categories and Themes)

£ Z3I5h= 571K FHE| 12| = =0 Rat

| H|Of7} 2 etE|0f

Category R (0] A R X
Rights Openness Accessibility to Al Multi-stakeholder  Cross-Cutting
Theme A Policy, legal Policy, legal Policy, legal Policy, legal Gender
and regulatory and regulatory and regulatory and regulatory
famework framework framework framework
Theme B Freedom of Open standards Connectivity and National Internet Children
expression usage governance
Theme C Right of access to ' Open markets Affordability International and Sustainable
information regional Internet development
governance
Theme D Freedom of Open content Equitable access Trust and security

association and the
right to take part in
public affairs

Theme E The right to privacy

Open data and open Local content and

Legal and ethical

government language aspects of the
Internet
Theme F Social, economic Capabilities/
and cultural rights competencies

I:IO
_I_

Zl2(question), X|E(indicator), &x{(source)2| 121 2|

HIE ZKE 2t 5709| FE|12l=

Ciefet HiOE 2 FEEI0] A2, 2129l Bot=
=
=
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MElSH= POl M 2 (o] REHS FACE K| ME0ll= 671X| 7|E0| MBE|UCE 2t =20
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Atgst= A2 57| flsll OrAE Fx|0|0, 42X S19| LbHel X 3 2 2M, = A
X| & Soll cigh X|2lS M3t
[ 32l 4 ] x|& =X (Indicator Structure)
Categories Themes Questions Indicators Sources
Category R- Rights Category R- Rights Theme B -Freedom of expression
Theme A-Legal & Question B.1 Indicator(s) Sources
regulatory famework
Category
O- Openness
Question B.2 Indicator(s) Sources
Theme B-Freedom of|
expression
Category A- Question B.3 Indicator(s) Sources
Accessibility to All
Theme C-Access to
information
Question B.4 Indicator(s) || Sources
Theme D - Association
Category M- and participation
Multi-stakeholder
Participation Question B.5 Indicator(s) Sources
Theme E-
Privacy
Question B.6 Indicator(s) Sources
Category X- Cross-
cutting indicators Theme F - Economic,
social and , )
cultural rights Question B.7 Indicator(s) | Sources
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*8 &1 | Y18l <ISX|s Bt XSkt
7t 2CF>, KAMA Web Journal, 2018. 10.

*9 &1 | https://mc.ai/self-driving-cars-
are-new-rocket-science

*10 &1 | KITTI Dataset, http://www.
cvlibs.net/datasets/kitti/eval_object.php
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*12 Z3 | NVIDIA DRIVE Hardware,
https://www.nvidia.com/ko-kr/self-
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*13 £ 1 | Matthew Lynley, ‘Google is
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edge devices and a suite of services to
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[ & 11KITTI Data set QI4|5'10

Method Year Vehicle Pedestrian  Cyclist

Deep Learning approach

RRC(Recurrent Rolling Convolution) 2017 90.22% 75.33% 76.47%

SubCNN(Subcategory-aware Convolutional 2017 88.86% 71.34% 70.77%

Neural Networks)

Deep MANTA(Deep Many-Task Network) 2017 90.03%

SDP+RPN(Scale Dependent Pooling + Region 2016 89.42% 70.20% 73.08%

Proposal Networks)

Non-Deep Learning approach

AOG(Hierarchical And-Or model) 2016 75.94% X X
SubCat(SubCategory) 2015 75.46% 42.34% X
3DVP(3D Voxel Pattern) 2015 75.77% X X
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*14 Z10 | ISO/PAS 21448, ‘Road
vehicles -- Safety of the intended
functionality’, 2018. 5.

*15 21 | NVIDIA News, ‘NVIDIA
Announces World’s First Functionally
Safe Al Self-Driving Platform’, NVIDIA,
2018.1.

*16 F1 | 74, <[MWC 2018] BMWZH
2lshs eFd Atg S AL8At AlL2]2
>, 007224, 2018. 3.

*17 23 | NTSB, ‘Preliminary Report
Highway: HWY18MHO10’, 2018. 5.

*18 Z 11 | LINDSAY BROOKE, ‘SAE kicks
off process to establish performance
standards for autonomous vehicle
testing, SAE, 2018. 8.
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*1 23 | https://www.statista.com/
statistics/203428/total-enterprise-
software-revenue-forecast
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SHOICH ™ M7 7| Y &2 MAtEE =017| fI8H O 22 HIEE IT(information technology)|
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Spending in billion U.S. dollars

2009 2010 201 2012 2013 2014 2015 2016 2017 2018 2019*
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*2 1 | https://www.salesforce.com/
products/einstein/overview

*3 &7 | https://www.sap.com/products/
leonardo/machine-learning.html

*4 71 | https://aws.amazon.com/
machine-learning/ai-lex-polly-
rekognition

*5 21 | https://www.topbots.com/
essential-landscape-overview-
enterprise-artificial-intelligence

KAKAO AI REPORT

1A, DIAIRII2 OR| BIEF Ch7 |20l st 7H5 8 20| OFLI EICE AEtE DS

Soishs URtZME B2 chAzl Yo| b 4 9irk 0] VIS S Al Y 0falald 7|22

XAl HZOILE A A0 BEH: BISt EH5H| 11 915 HHUAILE AEFE RSO KpAfel

ZAES 018SHTS S5 QUCH O[3 BE 7IS0| IT YefAE BS7| 9/3h =2f3tn

217] W20 A7 |R0]LE BATIASS BTt HE HIBOR Ciget AILE & 4 Al =lgich
o o=

=
= MHIA HISAL

Chgol oixl= 22t<

e
x
=
2
P
=
2
1o
=
E
2

[ 32! 3] OlOLE BAH|AC| Al M™

aws Comactsates support nglisn ~ my Accourt ~ | IICHEaRe SRAWS ACCaURE

Products  Solutions Pricing Leam Partner Network AWS Marketplace Explore More  Q

Artificial Intelligehce on AWS

Powerful tools for all developers to add intelligence to your applications L

| Create a Fres Account | —eo 1

Our artificial intelligence services provide developers with the ability to dd intelligence to their applications through an API call to pre-trained services
rather than ceveloping and training their own models
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Amazon Lex ‘Amazon Polly Amazon Rekognition
Amazon Lex uses the same technology as Amazon Amazon Polly is a service that turns text into lifelike Amazon Rekognition, built on technology used by
Alexa to provide advanced deep learning functionzlities speech. Polly lets you create applications that spea in AAmazon Prime Photos to analyze billiors of images.
of automatic speech recogrition (ASR) and natural over two dozen languages with a wide variety of daily, Is & service that makes it easy to add image
language understanding (NLU) to enable you to build natural sounding male and ‘emale voices to enable you analysis to your applications. With Rekognition, you can
applications with conversationsl interfaces, commonly to build antirely new spaech-anabled ;, scenes, and faces in images, as wiell as
called chathats. products. search and compare faces hetween mages.
Laam Mora Laarn More Lamwors
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https://www.statista.com/statistics/203428/total-enterprise-software-revenue-forecast
https://www.statista.com/statistics/203428/total-enterprise-software-revenue-forecast
https://www.statista.com/statistics/203428/total-enterprise-software-revenue-forecast
https://www.salesforce.com/products/einstein/overview
https://www.salesforce.com/products/einstein/overview
https://www.sap.com/products/leonardo/machine-learning.html
https://www.sap.com/products/leonardo/machine-learning.html
https://aws.amazon.com/machine-learning/ai-lex-polly-rekognition
https://aws.amazon.com/machine-learning/ai-lex-polly-rekognition
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https://www.topbots.com/essential-landscape-overview-enterprise-artificial-intelligence
https://www.topbots.com/essential-landscape-overview-enterprise-artificial-intelligence
https://www.topbots.com/essential-landscape-overview-enterprise-artificial-intelligence

In-Depth

46

- AxiomAl(http://axiom.ai)
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- Beelnstant(http://beeinstant.com)
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- Clarisights(http://clarisights.com)
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- Datatrade(http://datarade.net)
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- Konolabs(https://kono.ai)
S| Loe 0E 2™e £8 2 2ot 1 7|58 I3X|s HAIAHEE S3ff AtSstots MH|A
- Recotap(http://recotap.com)

QS5 7oz FHX MSAS0| 7Helst FHXE HSE 4 A= MH|A

- Segmentstream(http://segmentstream.com)
OIS *'d 2kl 12 HIO[E{Qt HIO|E K8 ZE2E Sdll 8% 12 YRS MZsh= &84

- Softcube(http://softcube.com)
Z|EH|Y2S0| ME 1220 E &8l EtAQI H|C|Q HTE XSO 2 MZE £ LS st £3M

- Voyc.ai(http://voyc.ai)
AHEXte| IR (user interview) LI&S &2l 8 XL AlZf3tol0] MZEC2M 2|MAMS0| 28 + U st= &
M

- Weview(http://weview.tv)
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Dinner
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To: David <david@mail.com>

Cc: kono@kono.ai

eting: ( 2018-3-20)

= 20Tue

- 3:00~ 3,30 pm | Coffec Time

Where: cafeteria

Who: Ronald, Eric, Chris

- 4:00 ~ 5:00 pm | Product Strategy Meeting
Where: Meeting Room #5

Who: Ronald, Jason, Marc, Susan
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*6 A9 | LSTM(long short-term
memory)= L|EH 25 o5totHA
decaying fE= exploding @ 2 2E{ F0{
FIEN F =22 Uix|5h| 9

[pallipad
on OX O

Y E
OHEl = (recurrent neural
network, RNN)2| &t 30|04, vanishing
gradient 2H|E 2ASIAZS2M CHE
RNN 07 |Ex{9} B RS 1) Cf LIS A
52 HIE5CHhttps://developer.nvidia.
com/discover/Istm).

aff motsl

*7 &1 | https://dl.acm.org/citation.
cfm?doid=3269206.3271712
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At last — a computer program that
can beat a champion Go player PAGE484

*1 &1 | http://www.irobotnews.com/ ALL SYSTEMS Ga
news/articleView.html?idxno=7825 /

2| LYY siyang@etrirekr SRRAISATY AMCIZHEARELOIN 2BAIS 7|ue| XIS A 7152 “2 831 | hutps:deepmind.com) . =
= P - e = h/alphago, https:/fwww. S - e S

of T OIALICH Elajul Zbs) 8HA FMOHK AlZADH = 7|78+ Hie 20| Clokst BhR0f| THAlO| BF 1 Z3|0]0] B2l researd d SONGBIRDS SAFEGUARD WHEN GENES

eiek2 laLIc, Sl 25} 88, SEHS U3 5 PielE weie e Hg0l i 8. Belolo 2wy, e e e, e

THE 014, Xiolof 2| S OIBXIS0 7|utst 7|42 HEo® ZHIX Hojol HYN S8 WolE NAHOR ETsln oomle decmin o oo e+

ASLICH,

korean_go_master.aspx



http://www.irobotnews.com/news/articleView.html?idxno=7825
http://www.irobotnews.com/news/articleView.html?idxno=7825
https://deepmind.com/research/alphago
https://deepmind.com/research/alphago
https://www.electronicproducts.com/robotics/ai/google_deepmind_ai_program_defeats_s_korean_go_master.aspx
https://www.electronicproducts.com/robotics/ai/google_deepmind_ai_program_defeats_s_korean_go_master.aspx
https://www.electronicproducts.com/robotics/ai/google_deepmind_ai_program_defeats_s_korean_go_master.aspx
https://www.electronicproducts.com/robotics/ai/google_deepmind_ai_program_defeats_s_korean_go_master.aspx
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https://blog.naver.com/kinxtime/221229631678
https://blog.naver.com/kinxtime/221229631678
http://www.thisisgame.com/webzine/news/nboard/4/?category=7&page=4&n=74670
http://www.thisisgame.com/webzine/news/nboard/4/?category=7&page=4&n=74670
http://www.thisisgame.com/webzine/news/nboard/4/?category=7&page=4&n=74670
https://www.etri.re.kr
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D= = OPHIOIE Y & HluA st HES SHZ /Y 2ISAIS2 488 XYPHLZ A5t
HEY MHIAE Sall =X E H|0[E7} gl HEIME AYol| 2REt QIS5 BtE0{0F ASLL, &= ‘AEtFH I E (Starcraftyf 22 SETH AEliet 2etH YEE UR= AY Y2E
ot= 22, 35 28t 850] 256 sl A2H0] 2 4 QUCH 20131 H|wH ZHost FEHO| A(I0! T 2 Ciefsh SatE Hofl AI—IRECHH &8Xl TEto] 7158 7|2l ISX|s0| &8ie Aoz
O}E}2|(Atari) 2 CHAO 2 25} 5150 E{Ll2 M35 DQN(deep g-learning) °S Eaf| A/ Ol AE| 0 QUCHAEITHZE’Q| A< IEEE CIG™, AAAI AIIDE™ SH&CH3|E S5l H7|1Mo =2 AY
21F Lt XS0l chst 7hsd e =elion, &2 Lutiol: Y 7iE2 HEE A7t LT QS5 452 AHR= a7t €21 AUS)
0|= DQNOj| M 2X5H A3C(asynchronous advantage actor-critic) 10} Z+H0| 0421 Of|0|HEZS
HIS7IACZ SA|0f &551H of& 452 =2 U210] Mletel ‘A2t 20} o Zsh= OfEt2]
el ZF7 et QAT
2) MAN BHX W4 7|e
AR LhollM 21SXIS0| 2fsl XtE E= ehgE YH oz Bt TPk 2HXV} BE0X|E
71&E 2lo|ste Ay 2HI= 4d 71=2, NPC(non-player characten)2| S0[Lt A
i E‘” |?:| 71!, iEal, E—”ﬁi‘l, O|-0|%|, ‘—_Ii“ﬁE, 7HE—!E1 %% Esnl'éH on_l‘g‘ﬂ%% |H|_|'9§ pete Results/Files Rules Software

FOIX|E Mlf Atetel =gt |tiatele | 2HXE Mdshs 7|eoltt 22 (F)4Ees Sl
MH|AE A|ZtSE OOl i =2t 1o| XSS XS MAISH| Q|6 M=2=! Atel|7t CiEXo|C 2018 Schedule 2018 Submission Closed!

Reg Deadline: Submission is now closed for 2018, good luck to everyone!

September 1st

_ Submit Deadline: Due to AIIDE being later than normal this year, deadlines for the competition have

3) 7‘||0||:|‘| Bcl,l% 7|||:‘_|' 7‘|||°=I OHLéEIElﬁ 7|% Cctebe S been pushed back:

Tournament:
7'”OI kiHlel E||O|Eﬁ 7|ﬁ Z %ﬁl o= ’él71|3f01 ‘E‘%‘ X|£9l I?_il—% §-I'-|'&|‘9§ E'—la%léff Mid October Registration deadline is September 1st, 2018.

Submission deadline is October 5th, 2018.

20| YB3 7|EQ| A o2 (Bl A0 HFE IO, Ho|HS2| Y WS EMat 44 Pecpla ,

. . Note: We are currently working on a persistent ladder system which will allow you to
o5t mjl_g E;H *'IHlA O AlSl HiSLO| XIKMKO| ©ol2 =X 5t7| 2|5t 7|120|CH Ol= gxmm test and submit your bots online, hopefully it will be ready in time for this year's
3T 3/= S 27 AteH #stel ZI™E QI 2018 FH 57| 9I8t 7|&0|Ct Ol= competitiont

Technical:
HpHHol 2 X|7E SHEst0] KPI 2412 otE 7|E WAoM 2 X EE ety 2/8 29 e Sample Bot Code - UAlbertaBot
2 MM sl & s Lo 5l Are you new to the StarCraft AI Competition? Want a fully functional bot to start with
AlLI‘EHzE gool-'— ._71|77|’X| I:I- 2l 7|° = i%o'_H:l-' Quick Links and modify? We have provided the UAlbertaBot as an open source project with full
documentation which you can use as a good point of entry to the competition. If you
ALIDE do use the code however please uphold the spirit of competition and ensure you make
= BWAPI significant modification to the bot before you submit it. We don't want multiple copies
4) ?_Ij'“%! °c'>|% ElIOIE'i |]|-0|L°-I 7|$ of the same bot competing!
UAlbertaBot
HEIA AZOM 2HEls 217 $S Cl0jE|S 275t 28Ix 20| Best Fxe| Hloje/at overview

_ - Welcome to the home of the annual Starcraft AI competition which is organized by
= St A = [
XI’%EE A|_.|I:|Edc’|'—T|— :'LI‘E'I%" T ?}!EE 7‘”?:! :TI'%J_—Il' T'__)S|I E:I'I'jl' %7|&!9§ (I)_:‘jEdElt A-IHlﬁ David Churchill at Memorial University of Newfoundland and associated with AIIDE -
the AI for Interactive Digital Entertainment conference.

7 7 =

During this event, programs will play Starcraft Broodwar games against each other
g:‘.l-:‘.l-ﬁl% Il—%gg )\l-glﬁl-o:l Ol% §|'A‘|§|-5I-7«| [_I- X-”%I—ﬁl—]l _C|>,|3|-| él'ﬁ [HAI‘% X}’%QE MZX{sH s using BWAPI, a software library that makes it possible to connect programs to the
Starcraft: BroodWar game engine.

The purpose of this competition is to foster and evaluate progress of AI research
applied to real-time strategy (RTS) games. RTS games pose a much greater challenge
for AI research than chess because of hidden information, vast state and action spaces,
and the requirement to act quickly. The best human players still have the upper hand
in RTS games, but in the years to come this will likely change, thanks to competitions

like this one.
Jl& ol EYIES| g MY
= AN ERMEO| HakE BB 22 7|AslE 7Ise 1R IEE Y eSXls L Al Hstohe AAIY SN HIY 2EIXS0| o et S 2 =[] 0|2
a s auecon Aol AR 7[ASES 2IE o H|0|Ee 28 EHOR LIR0] W2islE - AUt YliTl S0 Ol H2fof| w2t ARSAPE MZ2 WS MO =S FE5t1, 0[0f 2301

articles/nature14236 *12 £10 | https://cilab.sejong.ac.kr/sc_

=
*10 &1 | https://arxiv.org/ competition _E_HEE I:ll_l'

SOIEE QSIS 78t M 2= HHol| chet A7t RI&E| D AT AIY 7He
abs/1602.01783 *13 1 | http://www.cs.mun. - o g= I = - = o =o| A ol =
*11 &2 | http://durango.wiki ca/~dchurchill/starcraftaicomp E|_|-7:”0"*-| On_l‘c'?ﬂs 7|t||_|‘2| 7|:|8 &Ekﬂﬁg %OH *|%’>"5f39|’ Al?_l-g zE2E2 T M T }\|'§E1|0|*._4J_1|',
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In-Depth

*14 1 | https://arxiv.org/
abs/1509.06461

*15 21 | https://arxiv.org/
abs/1511.06581

*16 1 | https://arxiv.org/
abs/1507.04296

*17 E11 | https:/farxiv.org/
abs/1710.02298

*18 £ | https://deepmind.com/blog/
deepmind-and-blizzard-open-starcraft-
ii-ai-research-environment
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CIOIEE Z|8tez 24 FAof mef 7k FaHAQl Mol 2 Q0153 M85t SXof w2t
CHRFSIA| CllolE FE0| 7HsEt ot& CIo|E 28 7|& 7ieo| 2 QsiH, OIS 2ls AOME C0H
otol'd 23 EES} M=lE(00F Shz HR40[ FHX|1 ALt

[E1] 32l ASKIS 7|&2| 2F3t S8

ISO/IEC JTC1/SC42 (Artificial Intelligence)

ISO/IEC JTC1/SC29/WG11 (MPEG, Neural Network)

ITU-T FG-ML5G (Focus Group on Machine Learning for Future Networks including 5G)

ITU-T SG13 MLaaS (Machine Learning as a Service)

IEEE 7006 (Standard for Personal Data Artificial Intelligence (Al) Agent)
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*1 210 | https://www.ft.com/
content/55f3daf4-eela-11e6-ba01-
119a44939bb6

*2 3 | https://www.mois.
go.kr/frt/bbs/type010/
commonSelectBoardArticle.do%3Bjses
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portal/crime/selectCrimeReportPage.do
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RAELICEL YoRE £2 A7 ADf MH|AS MEA 4 Qlo!

ra
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E Cl0|Ejof| 2™ S HEX|P, F17t2| Chkst

& SfLb= O|0JX| Li2| 2XE Xs2& 2lAlst=

7t E2I0|HOM XtSAH HS IS XSO E QIAISIALE 717tE A0 M
XIE S0ti= &, Ol0|X[0|M XIS 2 SAHE F&] A 2 Znoj

EHE U2 SUAIZ == QUCE O|2(8 71712 At =29
2 77t Al 7|=2El0f| M= AfLijol| &t 2X} 1Al (optical character recognition,
HIEF 2EIZCE OCRZH AFRI0] MLL AREZ UAE|0] Qe 2RI J&tS
USH=C|, 0] 20k JA| HR{H2Z Qla 2 UH
TLZ0]| CHe XN e D & O LIop7t It

OCR‘:‘*Ol 7HR| 2 Q= AEHEl= 20| YeX| AHE DX} S J2|1 ZO 2 717t OCR7}

AOE LIOP7I2 = YetS HlAlstH 0] =22 OFR2[st21 BT

=3
=

AAHE X (System Architecture)

117112 OCRQ| & th| BE X

{
coord: [ 21, 48, 41, 151, 218, 116, 198, 13 ]

?

text detection text recognition

71712 OCR= [I18! 111t 20| X} FH BX|t =X} ¢ IEE HA 0|F04ZICE
Ar8AZE FE HiH 0|0[X|:= api MHE AHX HX 2Kt QB ElX|(text detection) ZHE
HLHZICE o] 222 0|0|X| Lol M SAt FHS A2t SXt Q14 (text
recognition) B E M&SICH 2K Q1A BE
Ah= X 2o L2 FEZL EH AL XA HEEICE
QlAlg FIRHEHH =M MZ CHE H|0|E{S CHksHA|
Qo] EIX|2t0] QB MH|ACIM X2

27 el ¢

=

2X} EtX| 22(Text Detection Model)
A EfX| 22 37| RCNN(region with convolutional neural network) | €2| 2|

T2 HM(region proposal)g 7{x|= 2& D} SSD(single-shot multibox detector)Lt YOLO(you
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only look once)2t 22 single shot detector AYZ Lt= 4= QUCE 2 & DS £ HEH [ 12 3] EAST 2&io| X2
= 0‘|i Z_.|’_<0" |:-| H|§% _I':_Eﬂ()ﬂ [[ra|. —_r"_jnq_x%‘gi = X|-O| = 7|-x|_T|_ IC| f [l‘n-r':! 2]01|H 24 (ﬂ% Feature extractor stem (PVANet) Feature merging branch Output layer
RONN 722 BICHO] Lt2 BEIEE HO|L HEt ARIZ H2lE 4 2l 0jo|xle] 4= X, - N .
X X
16, ’ > ’
HHH single shot detector @2 RCNNO|| H|sl| &IX| M52 =2 HO{X|X|2t Z-2 A|7H Qo] 2 2 !
2 o e o] 0|[x|S Halste 0| FHsaict B 4ol alx ZREHS /83101 Faster I I . .
4
RCNNOE £85| £ S HAMA|Z 4= UX|BE 0] Z20]|= single shot detector 7| o] H|sH As
conv stage 1 3x3, 32
THOf| A B FIH K[| EICE 64, /2 i RBOX
1x1, 32 geometry
fs '
concat :
| = et i lo| M= H[@"! : 1x1,
[ 32! 2] AHE EFX|(object detector) 2'E2| M5 H|1 unpool, x2 %—. )
40 . [ he
Faster R-CNN w/ResNet, Hi Meta Architecture :
Res, 50 Proposals @ Faster RCNN B R-FCN @ 5SD conv stage 2 3x3, 64 : text boxes
———_—p=————- e el T == 128, /2 :
35 Reenw/ O - 0@ 1x1, 64 :
ResNet, Hi Res, P - ~ / ¢ ]
100 Proposals O 3
€© $ = Faster R-CNN w/Inception concat I S 1);1'
o 30 Hy :. % (] o :2"&2',:;&?: unpool, x2
< :
E ® a T h. text rotation angle
@ 25 conv stage 3 3x3, 128 :
g [} 256, /2 :
o Feature Extractor 11,128 : QUAD
20 O Inception Resnet V2 l f> concat geometry
@ Inception V2 '
SSD w/lInception V2, Lo Res @ Inception V3 unpool, x2 ' =1,
1 conv stage 4 —
15 5D w/MobileNet, Lo Res @ MobileNet 384 2 f Th 8
@ Resnet 101 ;
® VGG : text quadrangle
10 coordinates
0 200 400 600 800 1000
GPU Time
0|2{gt ZHES 121510 AX St 717t22| OCR 2At EfX| 22 &£ single shot detector
HZoll £5HC) 0= HAIZ MHIATL7HSSE| fIsiAM = BHX| & 5EHE0ILE S&5| tHhE X2
STt HQ3Y| 20|t & O X E 0[0F7[SHXHH, 7172 OCROIIA AtEst= AME EIX| 2%} 214! Ie(Text Recognition Model)
DL YOLOS 7{2| EAKSt 1XE JIEl EAST(efficient and accurate scene text detector)2 2AtQIA mEl2 [T 4]t 22 XS JHX| 1 Rlonq, 2Kt 0[0|X|E Y=gto 2 HotM 2XIE
7|Hto 2 5t Rg HIYEl 20|t Ol ZBICt £|2 71712 MH|A0 85|11 Ql= RE2 0| ORI &5 CHE £AE EiRli=C|, 0]
EASTO| &&= [12] 3]1F ZCt 0|0|X|= E& F&(feature extraction) 2|0|01S Lig2 22| 0tX|2f 2 20|M HESHESF SHCE 22 (1) convolutional layer, (2) recurrent
S1I5F = top-down skip connection 0|35l & O 2&6t HEQt MH4Zo| HHE £t layer2 O|F20{X /204, loss= connectionist temporal classification loss(0|3} CTC loss)&
A o|o|x|e] 1622 1Hf 37|2| 7 X|=(feature map)E CHSOIHHCE AtZ BfX|= 0| £F 270 QICE SHA 0L £ S,
K=ol 2= M(cel)oilM 7HEH o 2 O|R0{X[=H|, ZF MoflM= & 6712] 22 oS5t Lt

0] 6712| g+ Mol X7t EXSH=XIE LIEH = B4, 2XH YYS LI s 9 HAE [ 3 4] 2R 214 2 7% (Text Recognition model)

0| &35H= AABB(axis-aligned bounding box), OFX|2tO 2 3|FZH0|C} YOLOOM = HAS X, vy, |

h, wE 0| 3|A] LIEFHX|2H EASTOIA= top, left, bottom, right2] | 72| 0|2+ AABBS maxpool | softmax
0|&35tCH= 0| YOLOSt2| 7t% 2 RI0|F & stLtztn & = QUCt ZHO| 0|56 P dha=

H4E 7|1Zzo2 5t HEJ2IEl $ NMS(non-maximum suppression)2 3l H|6t S ‘ | reshape

LIEtLH = BIASE B0 AABBR} 5|MZEE O|8ol| BAIA 47 ZEE ALt TS 215 Z2utE ?

>
M
o
n

m
*1 =& | Huang, Jonathan, et al : :
‘Speed/accuracy trade-offs for modern *2 =& | Zhou, Xinyu, et al. ‘EAST: i
convolutional object detectors’, IEEE an efficient and accurate scene text

CVPR. Vol. 4. 2017. detector’, Proc. CVPR. 2017.
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(1) Convolutional layer
CNN layer= 2%t 0|50 28t EZ(feature)2

_;?_
normalization 914t maxpool 914t 0|7 37HX|2 0|F0{A QIC} Convolutional EE{= ZE{Q]

Il

Ii2I0|EE h&al7i, 32Xt 0I5S flol B UESS XSS 2 st&oi| Sit Layer

=)

=
normalization2 74 20| 0|0|X|E X|&st7| ?{al =0

Maxpool@| ZL X i2l2 £0|2t L{H|E 222] 12 £0|0f, I g & #2 0|2t 22912
EUCL HBIE B E0IX| 2 0|RE CTC alignmentS 57| IS E &M SXHECH B2 49

A7 2 Q3517 | W20l

(2) Recurrent layer
O] CNN layerE 7{X|H 0|0|X|9| 2t £2OICE 2K} 0f|F0l| 2t HEE Ao £~ It
J2Lpojolx|el Zh 22 FHEE IHX| Nz 2XE NIHE 0|&F3t7| &S 4 QUC 2k RNN

s
layerE 3l 0|0|X|Q| 2t F20l|lM O F2 o FHO| HEHE HESIF BHS0{0f Bt

|'0II

o (o OlA|2 EX}. 2IZ O2lo| W7 kK ARZIS2 o|0|X|Q| U M E& H(feature
=l X|9| u| Himf feature cellofl M ‘M2

512 2
cello] +&& 37|0|ct. REF O]9 Mzt HH92 0|0|
O E5t7| 2/3H RNN layerE S6lf 018 4= = R8% £ YESOICL 0| 23 £ 2XH'm

Ol 55t24=Cl, CNN layer0i| A= O|0|X|S| U ZHEI0| 2 == §i1, 0|2 FE Mg W 'm’ 2Kt
o Oil)’ =
a o

[ 32 5] RNN layerE Sall 2XIE 0|55H= Wl

(3) CTC loss

At CTC losste 0= 7|7 &5 | ut 2H0| ZHE SHE2| S| 27k (negative log

=
3
o
>
0f0
_O'I_I
i

likelihood)O|C}. O2{Lt X7AE &HE S LIEHLH= O] CTC alignment2t= S5t gt
Zi#0|0, Ol O|O|X|2| Zf 220t o™ SXp7t UEX]| HES LTV (7 2| &E7]
WZ0|C}. CTC alignmentE &3 O[0|X| X7t =O0{FS W X} Y7+ LIEHE RS SHE 2

Abtshs g2 thaat 2ok

p¥ X = = Mpd|X

L €map(Y) t=1

0171 M map(Y)e 2%t YE 229 step-size TOFEOZ S I 7Hs8H B E alignment?|

Z0[0d, k= Lo e SXfOICY. LO| map(Y)7t =[24H CHS Heks AAS o LO| Y7+ 2| EICt.

*3 1 | http://deeplearning.
hatenablog.com/?page=1513937688
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3216 11271222 LEE ‘hello’

2ol DS 127U R LR M #XIA o2 HTED hello2t= SXHE THEC S{EXL (1)

‘hhe A AlllAllo'LE (2) ‘A Ahheel Alloo's 25 2/2| B S E5f hello2t= 2Kt Z2E &
2
E

ALK A= blank EZS 2|0[StCH. A= 2(2] Alof| LIEH map(Y)2 (1), (2) 22 helloE 2H4AZ
2 Q= A (path)E2| TEto|n, 2t iAo Chsh SHES TSt 0] ‘hello 7t & =78 EHEO|CY.
D E alignment0f| CHSHA BHES Ciste B2 S& =2 12§ (dynamic programming) 22

75 Elot

Self-Attention2 0|23t [ =21 X&lst olAl @il
oFM M5 QHSZ MH|ASIHM RES JHMGE7| AIRFSIQICE O 5 B Mat=

214{(recognition) 20| £= 7HMO|UE=H], O MM0M= 1 o ThsiM HEsIICt

J

22|19 1X} 914l BE RNN layer= 2E Q12 ZHinput)ol| 2|EX0|0{ £XIHo 2 2XIE
Hokd ~80f| gl= SHAIE 7IAILE 0|2 7HAMSE7| I3 RNN layerd 3 O|0[X[e| CHE B& 2
Zosl| mi2{E(paralle)stAl 2XHE H0Hd 4= U= 018 7EX| S Ao, 2FEHo2

self attention2 O|2%t TEXE M52 RX|5HHM S E M= BHSQUCE Self attention2

K| (locality)0] ZXi5H= convolution filteret B2 2= 0|F 240]| CHallM EZxE St

[ 32! 7] Convolution ZE{Q} Self-Attention H|m"3

Convolution Self-Attention
L d L] L] L] L] L] L] L L] L] L]
L] L] L L] L] ‘/ L] L]

= f 46 w27

L
e
IS

7|Z 2Eof| LSTM layer ti4! multi-head self-attentionS M-&35}04

BHS 4 QIRAOD, AH| AHIAUAE L3 22 23S BTt

- Character Error Rate 7|Z 2@ CHH| 25% Zt4
- TPS 27% B7t

- Latency 21% Z&

- CPU AF8ZF 50% 24

- GPU AHSE 24% 24
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L)
K|S 717t OCRE| A|AR T M0f| CisH MmE D, AARS ks 271K 22N =X}
EIX| 2 (text detection model)Z} X} 214] B (text recognition model)ol| CH3H LOHRILE.

J2|1 E3| 214l BH(recognition model)2 7} [3f O™ 252

self attention layerZ At2310{ £2 A1)
717t OCRE OFZ| O] I

2l0f2] £ Z217h Y

AIR|ZE>0M o A

E#GE GFH OCR AlAH A3}
b o8y HRK2 $ZEEE QR
0] Reelct
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OFE=1 J7|S HIO|E S
OCR= C|X[E=tet £
AS?

=2 | 0| samantha.lee@kakaobrain.com 2016 3% 2
253103 QIBASS M2 SHsh=oRICtD ZARLIC
O|RYLICH 2IBX|S 7|&2} 0|2 Qlol HFE D2 AFS|E CHR = =

7|&zt4 | E4= ian.theman@kakaobrain.com 717122210l A {22 0}0|C|01E 11I5t1, 0|2 ZF H&sh=
2[MX| AX|L|0|Z &of FZILICE S AR QASX|S, | A70] 20| HRASLICE Eaid 2

\ [
QUX|QF, 2FESH QIZX|S0| 2 W7X|i= OFE| 2 20| HLtn W2piL(ct 77t s elo| FHoh ARS8l Al 7]|&
L0 O[HFX|E 5t, 0] 7|22 &8sl 2l Ats|ofl 20| =| At BiL|ct

*1 21 | https://twitter.com/ed_hawkins/
status/935521005870645248

*2 20 | Mg, (A2X|sT} 7= Hale|
0f2f), 2717158, 2017.

*3 &1 | https://blogs.dropbox.com/
tech/2017/04/creating-a-modern-ocr-
pipeline-using-computer-vision-and-
deep-learning
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‘OCR HE7IE FEUCE 7= MSAHC | = R)S0| K| 100] H2E Zpdst 7|2 £ H[0|E2t
E]

=H40F H|O|X|0fl O|SLICE CHERE ARt &0 27 24FiE OCRE I 7|F 9| HIo[HE
olAI5t ooz 2ojdt /A 0|E5t= Al 7tsete?” Y= 2|d chsh(University of
Reading)Q| 7| &tAL Of| = &ZIA(Ed Hawkins)7t 2017 118 XpAlo| EQ|E{(Twitter) 0|
=2l Eslolct

[a21]0E S71A0 EQE™

3 Ed Hawkins @

@ed_hawkins
Looking for OCR experts... can twitter
help?

Climate scientists have millions of pages
of undigitised historical weather
measurements taken many decades ago
& mostly hand-written.

Is OCR able to read these data to help
us better understand past climate &
predict future risks?

Mge| SE0| w2} 0t = 0|2 7|F H|0|EE YFE R HESIY |7} o{FL;
CIX|H3t5E2e 0|0|X| HENZ XMESH= Z0[2t HIAE YIE AME S7hssi0 Hro| Aol
SE0]| o|=& pHk0f| gICL2 o= S2IAT B EE0 LI 24

sk 22X} O1Al (optical character recognition, OCR)2 1245t 0|R

O[0IX[o|M BIAES QM Gh= 7|&3 7I2[ZICt

i)
oC

7|4t OCR Zjo|=za}ol

| OCR 0| Z2}2l(pipeline)2| Of 2 QUT} BIAE 2fQl(text line)S
E1 EXHlettenE £ SXIBICH M2 CHE TJES 0lAlGH=
dfeature) eIZH AT 2T e 20122 B AR B

1 0|0JX[Ol M2t KSR SRIICE QI2HE 0| AZH MEN7} SX| ALY AfZHO| Zi ZHAsh

7| X9 olAZ0| MTHMo 2 ZX| 23 0|QLCt

o
14
o

rir ofm
I

HI

- K Jm hd
O
A

mE
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[ 22! 21 MEx9l OCR Tjo|=2jole] of Ctalis] ZAHFE H|T(computer vision)oi|A] O[T 7|&X 2Mo 2 OCR 7|& st I &A=iCt

ET ECRITURE

N(convolutional neural networks)0| Ht2 1 Z=40|Ct. Cizfo| ¢|o|Ef sH&E 3l 0|0|X|0| M

QlAlot= &l(feature extraction)g AAE PHSOHC}. @5E2| Ha{d 7|8t OCR=
M EIAE 939 (text box)S HESsH= HET} EIAE Qjoio| HIAEZ JjHX oz
=]

33

Ch'e 20| et = 32X FE 20 2 M 222

| OlAlGH= BB DTLX| 2 LIF0iE 4 9
! Chl D2 DES(E2E A SHE AELEASS £0|7|E G0

C=
Thresholding + Noise muRE

Reduction

: HEI&(E MD' [ 22! 4] g2 7|8t OCR Tjo|Zafel's™

Refined Thresholding Detection Classifier Recognition

|
T W-“" ET ECRITURE rocessing " N
Skew Correction WA(E MDI Regres || Segmen *

¢ -sion -tation

15 ) . CcTC Attention
Stroke Deletion uauRE ET E(RITURE
¢ WA(E MDI Inputlmage Predicted

Bounding Boxes

Post-
processiong

Thickness Test

Line Segmentation

v

—— “Place

Recognizer “Erik”
> “Satie”

Detector

Character Segmentation

o v

Word Segmentation

1) MX{2|(pre-processing)
v Lot LotH HHEE O|0[X|0|M 2Kt 27t ot A 2pE o= 26K Tt
Post-processing HI=5t 21713 intensity)S 71 LS HO0{2| 2 QlAlshe 20l O 7RZTE $#3 O Mz0|
v 'ef;‘:;er;tcscr:gfe C2D (&E Mo 17t Ch2 SXthe o 27| EX|sld <~ QUCt 0| =10 §F JHYXt= “Ox|
Charaxg:kRSicvzgtnitiOH I A HiAollA 5tk Ho{2|E Aot F= A= ZTP D SAFsH | = JHCE™

v

lecture et ecrlture
Intereace md|

Post - correction

ChickenSausage Chicken Sausage Kerala-Style Beef Stew
et " L b s i gt ot -
Jr——
= R - *6 &H
[ 2213188, 37], AEteiol w2} 217] Che 532 20| Bolsiof ek, ACht #22 X2e| Zeix 95 1 6 82 ipsijmedumcon/@
rudrasahal993/paper-summary-see- ' =
= = *| o 4 % of % ") ich 2
2{siof BHCt> towards-semi-supervised-end-to-end- . ! Lt w = '“‘":"er“
L ich as nam . - tsp. coarsely grour pepper
scene-text-recognition-7b7efbc9363a Wyt e . 3 e
; ST 2 Thap ieshlimoics

i Y ja 4 spis Iy 2 Thsp. sugar
*7 =2 | Xuebo Liu, FOTS: Fast s soranociite - 1 Triciieorsssrmmocle,
Oriented Text Spotting with a Unified ¥
Network’, 2018.

*8 &1 | https://www. 3 Tosp
youtube.com/watch?time._ leavossoparites | e — e e—
. continue=3&v=gsZxt07Unyg X1 : : et —
= | ] *Q in}l ‘ htIDS //med\um.com/@ INGRESIENT INFO: H ynned J«7»::\
de n rudrasahal993/paper-summary-see-
= towards-semi-supervised-end-to-end-
f=Jras scene-text-recognition-7b7efbc9363a
| x| B
Hl‘ai“ e *10 &1 | http://solarisailab.com/
=} archives/303
20| Celine |, “Degrade 1 | https://d2.naver.com,
*4 #1| C eline THILLOU, “Dr ded MED | h J/d2 /
Character Recognition”, 2003-2004. 8Pt helloworld/8344782
*5 =R | A 9 201, <dat X2 2Xt Unbold 10 Pt H H : *12 21 | https://stackoverflow.com/
 Ex QS 0|23 512 2o QA0|A = ' ) questions/39233823/opencv-for-ocr-
7|/E AM> (HEX[Es=2X(B) 12 1 2 Pt ] how-to-compute-thresholding-levels-
255, MEX{2|8t3], 2005. 10. for-gray-image-ocr
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http://solarisailab.com/archives/303
https://d2.naver.com/helloworld/8344782
https://d2.naver.com/helloworld/8344782
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*13 =2 | Kim Jae-wan, “A Personal
Prescription Management System
Employing Optical Character
Recognition Technique”, Journal of
the Korea Institute of Information and
Communication Engineering, 2015.

*14 =2 | Shin Hyunsub, ‘A Study
on Performance Improvement

of Business Card Recognition in
Mobile Environment’, Journal of the
Korea Institute of Information and
Communication Engineering, 2014.

*15 1 | https://www.oreilly.com/
library/view/programming-computer-
vision/9781449341916/ch01.html

*16 £ | https://askubuntu.com/
questions/396437/how-can-i-remove-
the-gray-scale-page-background-of-a-
pdf-document-scan-while-pre
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SEX|2E 2ME CIXEE X2lshs M E HY(noise) 2 =S (distort) 22 Qlsf 21AIE0]
Xt HOkX|= 227t HCL 212 0[0]X|Q] 817, Hef, ol w2t oM S| #styt o2

A517| WZO|CE™ ool MAM2| TS AHRIH QAAMES 37 I 4 lTk™

[18 6]35|AE0M2 HstBict™®

transform after

Input PDF

Expected output

Here we shall develop an implementation for queues that is based on Pas-
cal pointers. The reader may develop a cursor-based implementation that is
analogous, but we have available, in the case of queues, a better array-
oriented representation than would be achieved by mimicking pointers with
cursors directly. We shall discuss this so-called *‘circular array” implementa-
tion at the end of this section. To proceed with the pointer-based implementa-
tion, let us define cells as before:

type
celltype = record
element: elementtype;
next: t celltype
end;

CHEHQI TR 2| 2hg2 h3at ZTHERld Tho|Zatelof M2t = YR IHgo| Mk

Ul

2= QIC}). MX| &2 O|0[X|E g|MZ(grayscale)2 HEISICH[ I E

20| AFH|Y(0~255) Atolol| X E 4= A= F O|0|X|E HAFRCH= 20Tt 0[]0 5|AET

D). ZldZiol o7t

*17 1 | https://docs.microsoft.com/
en-us/uwp/api/windows.media.ocr.
ocrresult.textangle

*18 Z1 | https://en.wikipedia.org/wiki/
Automatic_number-plate_recognition#/
media/File:California_license_plate_
ANPR.png
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https://www.oreilly.com/library/view/programming-computer-vision/9781449341916/ch01.html
https://www.oreilly.com/library/view/programming-computer-vision/9781449341916/ch01.html
https://www.oreilly.com/library/view/programming-computer-vision/9781449341916/ch01.html
https://askubuntu.com/questions/396437/how-can-i-remove-the-gray-scale-page-background-of-a-pdf-document-scan-while-pre
https://askubuntu.com/questions/396437/how-can-i-remove-the-gray-scale-page-background-of-a-pdf-document-scan-while-pre
https://askubuntu.com/questions/396437/how-can-i-remove-the-gray-scale-page-background-of-a-pdf-document-scan-while-pre
https://askubuntu.com/questions/396437/how-can-i-remove-the-gray-scale-page-background-of-a-pdf-document-scan-while-pre
https://docs.microsoft.com/en-us/uwp/api/windows.media.ocr.ocrresult.textangle
https://docs.microsoft.com/en-us/uwp/api/windows.media.ocr.ocrresult.textangle
https://docs.microsoft.com/en-us/uwp/api/windows.media.ocr.ocrresult.textangle
https://en.wikipedia.org/wiki/Automatic_number-plate_recognition#/media/File:California_license_plate_ANPR.png
https://en.wikipedia.org/wiki/Automatic_number-plate_recognition#/media/File:California_license_plate_ANPR.png
https://en.wikipedia.org/wiki/Automatic_number-plate_recognition#/media/File:California_license_plate_ANPR.png
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*19 £ | https://medium.com/apache-
mxnet/handwriting-ocr-handwriting-
recognition-and-language-modeling-
with-mxnet-gluon-4c7165788c67

*20 E 1 | https://www.hyperscience.
com/blogs/data-entry-automation
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M7 Afo] 2R EEO] TSHRIOA Lt
2 WS J|ZE:, th2f 1800 Z 7Y
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contested cases, answers, replies, and
case summaries, many of which have
contemporary annotations.

*24 Z1 | http://libraryblogs.is.ed.ac.uk/
diu/2017/03/03/scottish-court-of-
session-papers-digitisation-pilot

KAKAO AI REPORT

ClIOEE 3f&E! 210] RES HEd o2 FR6P| = Bt OE S0, RZ2E0[ AA=ACt

mErsh = 9l OFHX| 7Ol S0 7HACE MY =147 |7F RIEHZ 1A =X
SACHH, 10| ZAS Sl OFHX|7H Yol S0{7HUCretE O O8RS 28E FE2 = ULt

[E1]2x 1A 272

CiX|(substitution) C}2 2x12 olAfsict
AMZ(missing) EXE QlAlsHR| &Zstct
Z7Kinsertion) 9l Xt M2 27tEICt
Z§H(combination) = 2xp7} siLi Hatsict
£3li(decomposition) siLto| 2Xpt £ 2 SafEic

OCR7} 23t &2 M0| ofl 0]
OCRE 021 2 ERfste 2AS CINHE Hghtn 2A & HASS HMsls wyloz
2| #8571 ULt 22 712X 0 100% SHBIXIS 94Tt OFEI2 0l BHaEl Zziof et

z

=

Izz E2

1) CIX[=st
7bEt MA CIX|2a} CHA M RE] 2 o 22t6Hs ATt 2X[7|4Lt 0| HEl2
HaE 2ME CX|E 0|0|X|2 Hetets Hle 7

I
Cista(Edinburgh University) 7t ZIgi5tn Q= AT EME el Xfﬁ'zs N

I 2HE(Scottish court of session papers digitization project)S ¢t &1 ATHEH X} 24

[ 22 13] ol Et2] fstae] ATEME Hel XZ C|X| Yt Z2ME"24

K|tolf & O|R|T nfUst Z2HE| M= YiiEt A2 E FMH O 2 TIX|HSIsh= o Feh2 T
LEHCI YHOoZE CIX|EEP} 27Hstt SEOIUEE, o Mo M= 18cmE 24 "l
7

o —
ORI WAL 2t | A BN MOl AZH BH2I2 AEaHoe RHCt B ATHof M2
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*25 21 | https://files.realpython.com/
media/sample3.8d93cef43018.jpg

*26 Z11 | https://www.dropbox.
com/s/hn26v08benxlotp/1867 Vol 1_
Braemar_21.pdf?dI=0

*27 E1 | https://read.transkribus.
eu/2018/04/16/help-us-process-tables
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*28 1 | https://www.mturk.com

*29 E1 | https://captricity.com

*30 1 | http://www.venturesquare.

net/3045

*31 &1 | http://www.spreadi.org/
zooniverse

*32 &1 | http://weatherrescue.org
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*1 1 | https://en.wikipedia.org/wiki/

Empirical_Methods_in_Natural_Language_

Processing

*2 7 | https://en.wikipedia.org/wiki/
Dialogue_system

*3 =2 | Iryna Haponchyk, ‘Supervised
Clustering of Questions into Intents for
Dialog System Applications, EMNLP,
2018.

*4 =2 | Wayne Xiong, ‘Session-level
Language Modeling for Conversational
Speech’, EMNLP, 2018.
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*5 =2 | Pierre-Emmanuel Mazare,
“Training Millions of Personalized
Dialogue Agents’, EMNLP, 2018.

*6 Z 1 | https://www.reddit.com

*7 =2 | Pengfei Cao, ‘Adversarial
Transfer Learning for Chinese Named
Entity Recognition with Self-Attention
Mechanism’, EMNLP, 2018.
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- Persona: [l like sports”, “I work a lot”]
- Context: “I love running.”

- Response: “Me too! But only on weekends.”

Deep Chit-Chat: Deep
Learning for ChatBots

JHH|™ ol2l(Named Entity Recognition, NER)

Q20| LIgH=X| HAI5| ATHEQICE F2 M2 TRS XASHs =RECH HE 2o
3t |0|E2 325k WD OFE Y &hg(multi-task learning)2 ARl 27X 0|Af2)
Zf(task)S $t ol s Zsts A7 BUTE FHA|Y lAlnt thof A 22| 22 ‘Thof

oY J
)
it
rr
0K
ofm
n

= ZX7H S5 AR, 2 A0 = 0f 271K 2 S TS 2Y

Lo
if)g
|0
Hu
ra
fun
=
i
<2
o
N
i
rir
E
]
ol-J
D&"

OS50 2 M5 JNMIICEH

&
YSKIE Mot E 71X ZUo 2 MA2|E &o=M 02| Folsh WS Saff Chstof =&
=

=
£ g8l thst

*8 =2 | Nathan Greenberg, ‘Marginal
Likelihood Training of BILSTM-CRF for
Biomedical Named Entity Recognition

from Disjoint Label Sets’, EMNLP, 2018.
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[ 3% 3170HY elMzt chof 27| 22IE SAlof shgsts 2d7

B-PER—{I-PER B

06
! !

Self-attention ‘ Self-attention ‘ Self-attention ‘

! ! !

NER Private BiLSTM Shared BiLSTM

e ® ®
®®-® ®

CWS Private BILSTM

oF
® ®

0
11

4 4
i Il
NER Charater embeddings CWS Charater embeddings

45 M2 7ks7il &t 222 HHE [ 3]9 shared BILSTMO|CY. Ol= 2} Zfof| E3tE TS
HiFISI D SSE LMD SHERo 2N F 29| H5S BAIZICE £3] Hol ZA 22| =l
A8E|= TTAQ| 20| BOLM 7HHE HAS Alsk= ol 2 =82 & &= ATt

SHH JHHMH BN MIETHCIE & &5 CI0|E S 285k Yol 2t el AUUCL® 0]
AR M= CH3at 20| 374X ZHES Hotsta, 1 &5 Hw3CHE 11)

2E¥HE
2 (Model) A (Description) F-score
CP Single Model ChemPort ZIHA 5iLITH ALR3EH ZQ 82.3%
Single Model &t GOl ZHAY Ef T MES "gtal X2 83.3%
Multi CRF Model WM B MIEHZ Z2IEl CRF-layer2 EfZ & 8t 84.5%
Marginal CRF Model CRF-layer0Of| A likelihood |4t A, 2t5El EfOY¥0| S 85%

AlI&{0j|= CDR(chemical disease relation)2} CP(ChemPort) 27H2| R A7} AFRSACE [E 110 A
£ 4 Q50| CP AR AE3HA] EfZT AL EC CDR MES 20| ALZSE #|0| 22| 4 50|
A= 1%, BH = 2.5% 0|4} SFaEl 243 &018 4 QICt 2 [F 1]Q| F-score= CP 2HAQ|

protein 2{0|5 H&2 LIEHHTY,
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*9 =2 | Giannis Bekoulis, ‘Adversarial
training for multi-context joint entity and
relation extraction’, EMNLP, 2018.

*10 =& | Nikolaos Kolitsas, ‘End-to-End
Neural Entity Linking, CONLL, 2018.

*11 =2 | Rowan Zellers, ‘Swag: A Large-
Scale Adversarial Dataset for Grounded
Commonsense Inference, EMNLP, 2018.

*12 71 | https://drive.google.com/file/d/
1VHHOkqufVdTWzFC734VQYd2Gz2DRpl
sN/view

*13 21 | https://aclanthology.coli.uni-
saarland.de/papers/D18-1305/d18-1305

*14 Z1 | https://github.com/rowanz/
swagaf

*15 =2 | Omer Levy, ‘Annotation
Artifacts in Natural Language Inference
Data’, NAACL-HLT, 2018.

*16 Z 1 | https://leaderboard.allenai.org/
swag/submissions/public

*17 =2 | Jacob Devlin, ‘BERT:
Pre-training of Deep Bidirectional
Transformers for Language
Understanding, 2018.
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71 8hoj| = AT(adversarial training) 2 AF2EtO 244 JHA|H Q1AITF JHH|D o1 =Hodo] M

Lo
o = o=
SHAIAIZI AT} UL 12| 1 JHH|H 212 S end-to-end Al 2 H2sH 2XHE s AsH=
olo

Xto10f FE0|Ct A0 RE0[2 o2 dYsts 2HO| FoIFs o O H&of
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CHgt AfAlsol 222 o|nj3ic " o2 S
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rr
0x
ofor
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X

£s0[2
FO{X| 2, Y7ol 3 0|01 XEs Z&E FESHE A0| HiZ X210 20

l_|

£12 012F

25l 27Kl H0|E| MIE(dataset)?! ‘SWAG(Situations with Adversarial Generations) :

>

Large-scale Adversarial Dataset for Grounded Commonsense Inference’ZS CHE 9117}

ULk ZE &30l = wikiConvPS &3] B2 HIOIE METF SR I35 Xfetof

jas)

AN
E0 2HAE HO[E MEE= SWAGHOIULE. 2|2 EAMESK= H2{0[ LIEX|2 22 A7
S

WP
{e]

I 2R =20[Q1Ct,

O T M-

r

[ 32 41 SWAGOH|A Rt210] 22| of|A| T2

A man has few tools and is pumping his car up so he can take off the tire He ...

A. stops on the font of the bike and moves it to the left.

B. gets out of the car while leaving the engine running.

C. uses the tool to take off all of the nuts one by one.

D. goes down from the cars, landing straight in.

SWAG 2170llM 715! ClIOJE ME&= SIA0IM MZ & = A8 ALIZIQE T[HIeZ
HZo, H|E| R 24 (video caption)oi| M &3 oF 112F 7H2| 224l Ho|Ct. of Eoof|
Cisi A= Atfoll st 22Fat 1719 ME, J2|1 3742| @E 0| EXEHT QE= 210
22(language model)Z It st RF EHES MASHD, Adversarial Filtering™ 9 S
A3l 7|AIE e SHTE SWAGOIM = O] S Zatsh H|O[E ME M4 HRHdataset
construction procedure)E AWt QICE™ 0|= 250 0122 HI0|E] MM DF&Eo|M 7|E9|
Xjelo] =2 o8 MEZ} 71X = BHAES ZHdsl, BRE
b,

SWAGE 2|HEEE Sof REHE MsS J715tD UCL™ Algel Hete =
88% Fr 0|11, |4 DHI ESIM+ELMo= 59% H 2t S} $ixfl 2|HEE0| M=
BERT(Bidirectional Encoder Representations from Transformers)72t= 2210| 2F 86%2)

Yal 2 71 Hol J52 71X ATt £35] 0 A0l M= EMEE] Argtate| X10|7F 742

|-0|I

So| 2XFg szt

Ol= BEO| LIRICH= 0| 71A S4Z0|1 E0|2KUE 220|QACt

=| L = A —
A i 220] B 4 9l
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[ 32! 5] SWAGO||A] Xo10] 22| 0f|A|"12 B Question and Answer
arXived
arXived Oct 2018
"""""""""""""""""""""""""""""""""""""""""""""""""""""" June 2018 |
86
78
59
g 53
w2 I ,,,,,,,,,,,,,,,,,,,,,,,,,,,,
o]
| I
Human FastText LSTM+GloVe ESIM ESIM+ELMo  OpenAl GPT
=1 %
) Fae| o)
L w | B ,

npse|
5200[2Hs HXIZHS %2 81512 CHAQEIM 2ixt 71 4512 7} Helsioi 0] 22

ECEE

[ 32 6 ]EMNLP 2018 22T MM

FEUHQ LAY 2= AAUXY, TS HE 8tg, TO| St5(transfer learning)S 0|88 Y EO]
0] A E 2 ZAZLICEL 53| SR0M B2 =20| REUEC, oA = 78t

Y of5oll chstiAs &Xel “AE QAR R4 =F(best papenol| MYE =252

E35 H2 0IM 71E TR 2 HukS0| BRItk W&S0| AL, MH|A HE0|
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https://drive.google.com/file/d/1vHH9kqufVdTWzFC734VQYd2Gz2DRpIsN/view
https://drive.google.com/file/d/1vHH9kqufVdTWzFC734VQYd2Gz2DRpIsN/view
https://drive.google.com/file/d/1vHH9kqufVdTWzFC734VQYd2Gz2DRpIsN/view
https://aclanthology.coli.uni-saarland.de/papers/D18-1305/d18-1305
https://aclanthology.coli.uni-saarland.de/papers/D18-1305/d18-1305
https://github.com/rowanz/swagaf
https://github.com/rowanz/swagaf
https://leaderboard.allenai.org/swag/submissions/public
https://leaderboard.allenai.org/swag/submissions/public
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1&(January

3-4¢
=
ICAIA 2019(International Conference on Artificial Intelligence

and Application)

o

X 710l wHiTt 88 Wols Cigst BEoR Sojtke 4 9l

NS g = A= 7|5E
HS I % 71& S8 =00l Chigt 2|4 EUMES 8f

s 2OIALL, 913
At

A S A M7 2 5012 4 A= AL Ct

7-1

=
WACV 2019(Winter Conference on Applications of Computer Vision)
ZAFE H|IZe| S8 'iotg FHOR LR = 2H| 2HTARQILICEL £ ZHA
2 MJH0] 2HX o= AIRtE|7| O|H0| Y3E X FEZ|H0| TIME o HeL
Ch RE2|”o| FH|2= HIC|R B MZY(CNN), 3D M, E2 H|™ 2
2|& 50| CHRoE o g L|ch
A4 1 0|2 3teto]
EH|0|X| : http://wacv19.wacv.net

8-

CES Conference 2019

T — = - TeaE = —
58 a1 J50lE 56, ATIE B, JRBH, 10T S 2 71458 MY
4l 71812 MZEL

E4 1 0]= 2tAH[0]AA
EH|0|X| : https://www.ces.tech/Conference/Conference-Program.aspx

19-214

=
ICAART 2019(International Conference on Agents and Artificial
Intelligence)

ICAART 2019:= 0f| 0| E(agent) X QS|S0 25t 0|22 S& reto]| 240]

Q= R}, AX|L0] 2 MDA 20t OUO|ES Litey| Slst 2oz 7Y
St £ 74| ofo|FE 12| 1Bl E2oR Likwof T ofFeLic

a4 A2 Zakst
E|0|X| : http://www.icaart.org

21-22¢

=
ICAISC(Academics World 521st International Conference on Artificial
Intelligence and Soft Computing)
QX5 Y AZE HEEl(soft computing) £0F2| ik}, 1718 & w4

3 3eote X2[YLICEL 521HM = Fa|= 0] &8l=

2l 20fe} o XY AL S SHLtLCh
a 0= YAE

ZM|0|X| : http://www.academicsworld.org/Conference2019/USA/2/ICAISC

23-252

3rd Annual Global Artificial Intelligence Conference

am
0z
N
i 19
el
N
e
. 2
H
ol
"
Ral
&2
&
=l ol
oo
o
m
e
e
>
=1
2
T
=)
+o

= |
us, E"* 11\*, OPOIEﬂﬂ, D\Eloi u_rc’w e, uE, stet S FHLIE H"J —E—OF
oflM QIBX|SE CHRE 2HEAL|CE
Fa 0|5 A2|xZL|ot
Z4|0|X| : https://www.eventbrite.com/e/3rd-annual-global-artificial-
intelligence-conference-santa-clara-january-2019-tickets-50334835849

24-254

Artificial Intelligence Masters(Al conference for marketing and
e-commerce decision makers)

OPAH|E! 2 0|HD{A(e-commerce) 2O0FIM QIZX|SS M2 &85 4 gl t
otol| Chish =2loh= 2mTARILICE 20H0| H= 3]s BE7IE2] Zelet
PA

E202 150/ QIN0|EE 3RS 4 Ik 7187 E HelLch
T4 sl

EH|0|X| : https://www.aimasters.de/en/aimasters-welcome

24-26Y

=
CCEAI 2019(3rd International Conference on Control Engineering and
Artificial Intelligence)

712 HSELCk

A 02 LA
ZH|0|X| : http://www.cceai.org

26-29¢
=
AMLD 2019(Applied Machine Learning Days)
™ MIACl MHSH ZOIXIED &7 5 40l 2 Djdleld 2 4o
2 9382 FsH DHAALICE E5t UL B2 Sot ABRST

=
OKAI & your domain)2H= FH|2 S5t E240| D2 of Y lL|ch

r
Hr

27-282

=
AAAI/ACM conference on Artificial Intelligence, Ethics, and Society
[Xl= Faks SoiCte7| 9Ist 2HAAILICE 22|, M8,
| 1 20k ME7HST &7 QIBXIS0| Zelshs AtslE
RIS SZE wote TlsE 4 9l K2ILIC

;0|3 5t2to]

le\ : http://www.aies-conference.com

Ukllv 0>|

2714

AAAI 2019(Association for the Advancement of Artificial Intelligence)

AAAI 2019 Z2HTAE OIBX|5 B (1S HRE E0| 2IEX|s 2ot
ARl MRX BpskxL Zte] HE nRE STIAZ|7| Llaf 7HAIE|°*§'—IEr. =1l
sh3| A

=71E B3 =202 $HE, AR MM, 2, RE2|Y, /3, TAF
I

4 0l= 50|
Z|0|X| : http://www.aaai.org/aaail9

311

Al & Future of Work 2019

b

|41 QIBX|S 7= S& AL2i[oi| CHEt QIAO|ES HISst, 2lSX|S 7|=0] Liot

Z Lebol| thielf =olsh= At2| LIk 5t ojblald 22 S8t C=0] AEstet
MPAEHE D2l FF HeIE SHst Fesk= Yol ths AP eil|ch

N

EA 0|2 MI2A[AR

E|0|X| : https://bravenewcoin.com/events/ai-and-future-of-work-2019
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https://www.eventbrite.com/e/3rd-annual-global-artificial-intelligence-conference-santa-clara-january-2019-tickets-50334835849
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22 (February

572

Business of Bots

21-22<&

=
Applying Machine Learning and Al to Finance, Healthcare and
Technology
0|2 QAEIQ| Hj0JE] I3t HRTISS ot 4 Sl RHAAZA
Hilzide &8s X 2HE si2E = = i
L|Ch cllol& ks, Xts3t, C|0JE] UX, B0 2] 4215t S5 CHR= AlM0] &2t
Ol Lk
Al |5 @ AE

E1|0|X]| : https://datascience.salon/austin

(@)
22-24L
Machine Learning Prague 2019

H M A H27E J2| 10 XS Tt 8 oidl{do| 28|
thsf =2lst= At2|E DfshFE 2HHEAYLCL

]
ir
19
3
=2

A AR Z2tet
ZEH0|X| : https://www.mlprague.com

25-26<

=

New Work Summit

S8 EFIA(The New York Times)Q| ¢1af| 2EHEAZ, QIZX|S 7[£0| A A
o] Zx SAlS =28 w2t 52 MRE 7|&X 7|59t QEAMS Tt
L|CH M X227 2 obXt, Atg|atetat 9l COHE ME7HS 2te| M3Eel &
Eo= ZIMELICE

Ea D\% 42|z L|o}

SH|0|X| : https://www.newworksummit.com
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3= (March

15-18&
=
ICIAI 2019(The 3rd International Conference on Innovation in

Artificial Intelligence)

2 R27t HELE|S 28 MRS 017 Zujo 845 7|2 s Mg 28D

CIZX|5, HIFHE 2 A(mechatronics), 22 38}, At53} £0E0| S{AIXQI 22
grotol| Ciaf M= 22 =0|S sh= 2mHAL|CE

el ISR

SH|0|X]| : http://iciai.org

O
17-21
GPU Technology Conference

AIH|C|OKNVIDIA)2| GPU 7| 2HZAZAM, QIZX|s & El2{d 22 QIALO|E

£ MSetnt L E0] AH|Cjote] METtet ASE 4~ U= A2 UL|CH 53] X2
8, dA70f, 1YS HRFE, 7HefBA(VR) S2| 20kl £ S ARIE
s 4 LIk

a0l Hel2Ye

E|0|X]| : https://www.nvidia.com/en-us/gtc

18-20&

AICAS 2019(IEEE International Conference on Artificial Intelligence
Circuits and System)

QIBX|s 3|2 3 A|ARD} 2H2As 2T A7, SA U 7| T 5SS FTIA|
717| 2l 20z 2l ZHHALICE SLHL| 8fAL,

of| ciist X|Alg SRt A7E AlE o L|Ch

oTT
S Efoeh MZEA|
O|X]| : http://www.aicas2019.org

KA
(S
=i

22-24¢

=
ALT 2019(International Conference on Algorithmic Learning Theory)
T12|Z 7|8t 5 0|2 (algorithmic learning theory)2 AlE QA CIE= 2|
H2IAQILICH E5| Ln2|S1H £ ZHES T HAlR{Ho D= 0|25
ME OHE o Lot
A0 02 AIFLD
H0|X]| : http://alt2019.algorithmiclearningtheory.org

o

A TH ru

2
=
=

Oor 03
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A (April

3-5¢

Al EXPO TOKYO 2019

ZHA T2 M| LHE2 OFF] SIHE|X| gikond, 2019 180l S7HE of
HlL|ch x|t 2HEANME QIBX|52| 2IFst, 21BX|S50| H2E 07mHA
(e-commerce) S& FH|2 & A|M0| FRIELICE

A2 R

Dok 021

T|0|X| : https://www.ai-expo.jp/ja-jp.html

8-10&
=
World Medical Innovation Forum | Where Al Meets Clinical Care
T M7 100001 Ho| Hi= &AF|0f Ati2| 2|EE0| 20|= SALZ, fAF0{et
QIZX| 59| B2 0|R0{X|i= LTIt A0l HH51S 0|Z0{LH7| Llsl 7HE|=|

UELICE S H|OH= P27 |0f 200l ISK|S HAlo| XML 22 YLCt

=l

20|12 HAH
T|0|X| : https://worldmedicalinnovation.org/event

Ok 0%

9-N

Al Net Conference 2019

St 20| S8E|D A= ASKIST MRS HOtZ 5 F2 0[HIEZA
=05 K|9S 7E5IL ASLICE SHOIE DI7H 7|9 S8 91t 018 A
2ol chis =2lgt oY L|Ch

A DA TR

e

H|O|X| : http://www.giievent.kr/upp687031

oo 02

11-12¢

=
Big Data & Al Leaders Summit Boston 2019
OIZ0llA ZHE|El= 713 25 Qi QIBXIS Y DiAlR]d 2HA 5 SlLf
LICE 1000 Yo QIBX|5 20k SATIE, 2R J5IXL, H|0|E F2f7t 12|
o S

5
FE 7|&, 3ot % HIE 40| 0[2HE O|Z0{LI7t= 7|47 S2t ePHgiLch

1)

3]

T4 0l A
ZEH|0|X| : https://forwardleading.co.uk/summits/Big-data-Al-boston-2019

15-18<

O’Reilly Al Conference

HI=LA ZH0M QISK|S0| dEHOZ 8= Yol STS £ M=0]

HR2E= QIBX|S 7|20 thelf =2lsh= At2|LCh d3Ho= 0iRe|E o3

X5 2t Z2HE, M2 SYE ASK|s &8 A2, YR8 Bl HOM S
o]

Y& 0= 7S

E1|0|X| : https://conferences.oreilly.com/artificial-intelligence/ai-ny

16-18

=
AISTATS 2019(International Conference on Artificial Intelligence and
Statistics)

QIBRIS, DiAlafd, S, 22/m ezt
RIS0| A3 QIMOIES BR3HE =
\

A RIS Zio] B2 DES BT

ool nHofl L= H MA Mt 7
HAQILICE E Ml oidleid 2 &

A UE Q|9
ZH|0|X]| : http://www.aistats.org

19-22¢

ICCAI 2019(5th International Conference on Computing and Artificial
Intelligence)

ICCAI 2019& AFE 1 2IZX|5 2oke| 2|MX| K 7HZoll 20| A|HX| S
Shistsl?| 25t 542 £ ASLICE H AA HFEY R ISAS 20= 01Z

QU= M2} ol SIXIS 7to| AE0| B2 DiEsELIC

ST

U
Ea ol A lof 2|

Em0

[X] - http://www.iccai.net

23-25¢
=
10T-SNAP 2019(loT Enabling Sensing/Network/Al and Photonics
Conference 2019)
QIAX|sS ZEtal AFSQIEL(IoT)2| 3ial 7|5, &8 Wot U HS Ale| S& ot
= ﬁ?j LICE & M7l Chorst 20ke| Ated 2l 8| M7= 0| =ofsl ol
7|

als o
H x = g
Off Cht QIAMO|E9t HALE Ol E S7E Ol ILICE

ool =
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25-26<

=

Al Expo Global 2019

AEe| £ 2|HE, 2|1 F2EHT QU= AEIEY 7|YES0| 20 QIZX|S 7|

20| 7|41t AH|XLof|A| 0]R|= Fgkofl chal =olgfL|ct 2'#ofl= Bi(business
intelligence), El2id, t{Al2{d, 3% S Ctrst E2/0| CHROJA! o HRlL|ch

A g 2l
ZEH|0|X| : http://www.gep.or.kr/overseas-exhibition/info/ai-expo-global-
2019--OVSEXBIOO00000006970

25-274
=

EI-AIACT 2019(2019 3rd International Conference on Artificial
Intelligence, Automation and Control Technologies)
)\1 QIEXtatet7 | &Catnet 237 |A|

XI5, Xt=3t L H|of 2ok ME7HS0] E Al 7I$°I 2 J% MBS0, 2 8f
01IE HX|(fuzzy) M4 B, X2 S 2f&8h= S CHELCH
A B3 AR

ZEH|0|X| : http://www.aiact.net

130

52(May)

6-9¢
=
ICLR 2019
ICLR 2019 TMA Q13X s 2HEA & 7
CIZX|s, E7, Cllo|E Ttst Zofoll M &8&|= Haid 7|% #at ofL|2t, oAl
I, DAk EEs) S 014l Ajo|d X 2HEIA 200 A2] El2fd &8 Jot
of| chst 17 LES MEo|= Xt2| Lch
A 0|F F2EYA

|0

|X] : https://iclr.cc

=

15-16Y
=
Rise of Al Conference
80001 HO| IZX|5 MEHE ZHa QB XIS At2l, & il J2|1 Zxof o]
Rl= Gkl chgt =9l &+ W sliF= EHE
A 2 HER!

=2 1|O|K| https://riseof.ai/?gclid=EAlalQobChMI0JKoy_CM3gIV1QQqChOV-
gPeEAAYASAAEgIXGvD_BWE

20-23¢

Collision Tech Conference 2019

20| X|d9| fF 8|2 2HEAZAM, 15071=22| 7| CEO, AEIEY &K}, =

2 EXpR}, 0]C[0f SO| &7Het o FYLICE X|it SHAA0|M = Of0|32AZT
E AbEH H2lE AD|A(Brad Smith), &0LE CTO H[2{0| Zl(Jeremy King), 22t
2 CEO 03 §{=(Mark Hurd) S A7 F&e| 7|IS0| AALZ Ligt&L|Ch

A INLICHERE
EH|0|X| : https://collisionconf.com

20-24<

ICRA 2019(International Conference on Robotics and Automation)

MIA Do A7 2 7|HE =Yl 2R S5 & AtSEt =2ore| EH gt
OO|E|0|E SRdt= 2HAAYLICE HAXCZ RS off ICRACIM 22 Z3f
3 XS5 2002 =2 HE Al 2 Hupt £l =2 S7HE X0| of2f # Al

Sl
SEEl [ B ==

O|X| : https://www.icra2019.org

=

28-31¢

32nd Canadian Conference on Artificial Intelligence

637_
riy
41
H
1]
pal
o
_O'L
rir
42t
W
1)
r
n

5, D24 QIEFHO|A(G)
LI AIciel 17, ) Besiel

HREAI|S 2ojolA FHLicte] 5
< xf2l7t 2 ZLict

ZE 2 2 H|F(CRV)

: https://www.ca'\ac.ca/en/conferences/canadianai72019/home
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6= (June)

27

=

NAACL 2019(Annual Conference of the North American Chapter of
the Association for Computational Linguistics)

HAtol0{ato 2 XISt ACL &t5|7} 20| X|20f| EHAE 230 ZlstsH=s 2
HAQILICH 3 H|O2E QIX| 2ER(cognitive modeling)zt A12[@1013t, 7|

N

48494 (machine translations), Xt210{ MZ|(NLP) S0| MAEZ|i&L|C}
4 1 0|5 DjLofZ2|A
Z0|0|X| : http://naacl2019.org

10-15¢
=
ICML 2019(International Conference on Machine Learning)
ICML2 N7A| R0 MAlzld SHAAZM, HAl2{d &3] & 7H 310 Q&

5t5]0[7| = HLICE HHE0{ NIPSSH &7 Q13 X5 2 tdlz{d 2ofof|M 7+&
kE_| E %}2|§ o-|:15|__ oH__l]:l»_

+3

o

o0t

b

0= LA
m|0|X] : https://icml.cc/Conferences/2019
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16-214
=
CVPR 2019(IEEE Conference on Computer Vision and Pattern
Recognition)
CVPRE ICCVet &M AFE HIT 200l 7He el U= &3] & 3
X FTHHI8oZ AFE HIMO|| 2Et =2 +F2| XAt YHE HSst7|
of, XIS o|elof= srYS0| H7tet[of TiE L9l gio] &
HA:0R LA
E|0|X]| : http://cvpr2019.thecvf.com

16-20¢

=
Deep Learning World
Elaid 710l Alslol 2et 20|, i Al SEE 7|E Hold 7E

[
o &[7[&0l Yl E7sH ZALICE £ HAte] Hoks lxLIA, 28,

01, ®|Z=0|04, ‘Predictive Analytics World' O|IEt 84 LM o HRlL|ch

EA 0|3 2EAH|ZEA
ZEH[0[X| : https://www.deeplearningworld.com
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http://www.gep.or.kr/overseas-exhibition/info/ai-expo-global-2019--OVSEXBI0000000006970
http://www.gep.or.kr/overseas-exhibition/info/ai-expo-global-2019--OVSEXBI0000000006970

Tech & Conference

18-21&
=
O’Reilly Al Conference
22tYz|(O'Reilly)2t Q1E(Intel)2| QIS X|s 2HHARZ, F2 M2|2
9| 22Y 2IFX|5 VE7HS0| ZLICHL S E|Ot= 7|8 IBAs, ¢
K|S0 H|=L ALt AL5[0)| O|X|= Fek(AIS3;, o, A 2h2) SLch

A ET H01F
EH|0|X| : https://ai.oreilly.com.cn/ai-cn?locale=en

19-20&

Al & Big Data Expo Europe 2019

QIZX|s H HC|O0|E] Z0ke| REAICH 7|&2t H2kS 200 2hed H|=L|A0|
018 4 Q= AHTI UAO|EE HBIHE 4 U= BARILICE 718 1B
XSt CIX|E #8 loTo] 0| &%|= HI0|E] 24, BIG|0|E| T2 S CHefst EaY
0| OpEE o FLct

A HHEE AAHZE

Z|0|X| : https://www.ai-expo.net/europe

21

Applied Al Summit San Francisco

QISAsE 23l ZHE HERT 7|US2| 2| oiZ2(AH|01H, At A7, 1]
EL|A SE YAl LR = 2H2AULICE S| SHoil= 25, M=, 204,
At el 2 A M 7| ¥ S0| HEHl ol M oY

0| X| : https://www.re-work.co/events/applied-ai-summit-san-
francisco-2019

26-28<

DCAI 2019(16th International Conference on Distributed Computing
and Artificial Intelligence)

20 2B U QIBRIST 2RIE TSt 0}0C|0S Rt ETALLIC
24 AR IBX|S Hojo Al HISITE 0f2ie BHE HHE 2 U
S{AIE0! 7|0 chst =ol7} 52 0|2 BAL||S BhLICt

A Aol ofdlat

EH|0|X| : https://www.dcai-conference.net
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72 (July)

17-21&
=
ICDM 2019(19th Industrial Conference on Data Mining)
ClojEf Ofold g TR0 CHR = Ate] ZHAQILICE 17
of chet ol2 7 88 Z2 0% 2Rt FHE, U= TY B0
(=13
£

& MH0lM

olEf ool
2HES MY

PSYERES
H|0

E|0|X]| : http://www.data-mining-forum.de

19-21&
=

ICAIR 2019(4th International Conference on Atrtificial Intelligence and

Robotics)

Xisst Mo X 2R Jato| HAS ElE 4 A= QIAOIES HBst

A = ZmHa
A=, BRI met 27 |AREIS|(HSME)7 B0 FEFLICH

A E2ME

0

ZH|0|X| : http://www.icair.net

20-25¢&

=
MLDM 2019(International Conference on Machine Learning and Data
Mining)

ojdlzfdat HlojEf 0jol S 2 CHEs EnRALILICH 53] ZElO|C/of 2
B 28 2O M2 olst 88 Z203, 18|11 ¥ ojoldg X st

CHELCh

02 5
Emo|X| : httD://www.mIdm.de

8= (August)

10-16¥

1JCAI 2019(International Joint Conferences on Artificial Intelligence)
1969 AIZIC 2 50 7710] F7|HO 2 JiE|=| 1 Q= QISX|
=M 2HAAR, F2 QIZX|s 2 ARXSTH HLXHS0| 74
ZHEAL 3 938, O, FE2|Y0| Ha|if EHBAL| LIS
2 o gLct.
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o|\

gl=

55 2

r2

e
f. o
=

ro I

A 0Pl
E0|0|X| : http://www.ijcail9.org

19-20¢

=
INAIT 2019(International Conference on Industry 4.0 and Artificial
Intelligence Technologies)

QISX|s 2 EBEC} apA|, 4 7|0l Chet YEE HSshs 2HAAL
2=

Lt 3| Industry 4.0(2{H|0[E, 10T, A0FE I S)2t ABX|S 20kl 2t
b= 7S50 2rst SEEQl Aet Al E HEE o FLICh

i g=AdEex|

ZH|0|X] : https://inait-conf.org
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9-12¢

O’Reilly Al Conference

QEF"EI O'Reilly)2} 2I=(Intel)2| 21BX|s SHHA0|D, Zstals, Hil2fd, &l
MER2 58 0|83l X Z2RE0)|M ISXSS Telot= YYS FIFHLICE
°|4—7(Ia% 85 MH|ALEHIZC| 483 X £=2|5t0f| 2HH0| A= AtZfo[2HH
Lt S0|2 JhE okt sArRlLICE

4 : 0|2 22| =L o}

ZH|0|X| : https://conferences.oreilly.com/artificial-intelligence/ai-ca

16-20¢

ECML PKDD 2019(European Conference on Machine Learning and
Knowledge Discovery in Databases)

ECML PKDD= 92 |19 HAl2{d 2 ¢fjo[Ef Ojo|d 2HARA, S F
ollA] 17:10] HEE HBHOR J4E|EIT s HEFe! WAO7|E BILICE B

B T2 20 Chst Y £ 274 oL,

17-18

Al Hardware Summit

H

FEE U3 U2 L BRE T B SieHlf mRagL, 22
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18-1&

International Conference on Artificial Intelligence and Cognitive

Healthcare

M2 eIZX|5 7|&m ool chet A5l S8 FEots EHUAYLIC
QI AIZY(ANN), k-Z/2% O|2(KNN), MZE HE] 0{AI(SVM), HIO|E] Oto|'d
S8 Z&5h12712] FX|E HIEe R 2t MM0| ZIE o FIL|Ch

H|O|X| : https://www.meetingsint.com/conferences/artificialintelligence
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Special Topic

102 (October)

9-10&
=
The World’s Leading Al Summit
™ NAE Mot= 2|HET} Q18X TEZHSO0| Xt2|o)| Lot T59| QIAIIE
£ ZR5t= 2HHAQLICE 2t MM 4|2 QIZX|S0| HI XL A HX|= 1f
!

=
2ICHY, Z2fO|HAILE £ E YT 22 g2|H FHO| ZH| S& TS olgLCh

H2 ugEE A
ZH|0[X| : https://worldsummit.ai

14-17

Artificial Intelligence Conference

QIS5 HRLIE ’.‘j 9| &2 T2Ea SAl0l| 2lSX|S0| 0F7 st 224
2 ZHofl Chgt B+ E SHC = sh= 2HIAYLICEL SHoll= ZIHT IS
s 7l&xt HIELIﬁoﬂ tist M8e Fe Hiotz MFAELICE

2= e

Dok 021

m|0|X] : https://10times.com/artificial-intelligence-conference-london

24-254

Deep Learning Summit Montreal

E2id, 4 HESR % GPUO|| 2Hst 2|4 A9E HEX o2 IR E 2HH
AQiL|ch Maj2EaloA Haid 20FE MEstu l= 7582 YIALS, J2(1

8000 Yol ME7t=1t ote R

ru\ru
ner
+
30
i
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oo
[
£
O
ik
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o
©
il
o

A IlLCH 2ER|IS
ZH|0|X]| : https://www.re-work.co/events/deep-learning-summit-
montreal-2019

27-3Y
=
ICCV 2019(International Conference on Computer Vision)

SHAFEHITSEE|(ICCV)= HFE HIM 20fIM 7HY B = =8 2

TR 5 SHLEZ, SH0l= SCio] 3HR01M HHELIC ol 2niA MM %
Chre| R8T FE2|z AEl0] Yon, ZFE HIT Eotel sitxiel of

TE 7K WhEA J2|10 M A FE 4= U= 7151E MS|LIC

A iRl M2
EH|0|X| : http://iccv2019.thecvf.com
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112 (November)

3-7Y

=

EMNLP-1JCNLP 2019(Conference on Empirical Methods in Natural
Language Processing)

EMNLPE= X[210{ X{2| 20fol| A £/ H2le| =A| 2HBAILICE Z# EMNLP

£ IJCNLP(International Joint Conference on Natural Language Processing)2+
&H 230 M ZHEIE o " LTk

Hr:EF
ZH|0|X]| : https://www.emnlp-ijcnlp2019.0rg

3-8

=

IROS 2019(IEEE/RSJ International Conference on Intelligent Robots
and Systems)

E2HE|A(robotics)2t ZEE 71 2 ZLTA F SILIZN, SH0fl= MHES A
Asl= 2% (Robots Connecting People)'0|2H= E|0}2 ZISE oML

t4  OFR

|O|X| : http://www.iros2019.0rg

D)-OII (o2l

17-19&

=
ACML 2019(Asian Conference on Machine Learning)
ACML2 7|7 &t& =ofe| =4 2HHAZ, 7|7
0| {22 ofo|C|0{2t XS SRE + U= =X

E=Z gfLch

5 o

=
o

4 e Lhaop
|0

=

|X| : http://acml-conf.org

22-24¢

ICRAI 2019(International Conference on Robotics and Artificial

Intelligence)

QIZX|s 2R o] 2Hst A&t HE X|
AQIL|EL £3], FH=0|=(humanoid),

IS O 4 9l o1BRls 22 &

M

X|Al
=
7

[T
HD
rHJ

A Arme

ZH|0|X] : http://www.icrai.org

122 (December)

9 _ Ol
=
NIPS 2019
"NIPS ZHEtOl| A ZR5|5ts 3152, A2 st 113t 7|2, 45t 2 0|2 SEo|A
9| Al HE H2| AlAHT} BT o1 B2 TR 4 = 7|5IS AT

CHEED|HU2 128 9URH ARttt &4 Y- 0H)."
A FHLICH I
EH|0[X| : https://nips.cc

11-12¢&d
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ti = = E

f. QISKISOll 23t HI =LA H2fat 72X LolRE SFea HE0], S|
0|7 £
L

|—>

m}

|@10] H|=L|AO| O]X|= Aol of5k

r[O 0Ir
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£:012 52

H|O|X| : https://theaisummit.com/newyork
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12 Ql
=
Frontier Technology Conference: Al, AR & Blockchain
5 J2|1 S5HQl 7|&2 SR CiR= 2HAHAYL

5t3|0j| A= Fortune 500 2| % EHE0]| 3| FFS = o o2t gH|ch

ol
it

AA 0|2 MIZ2EA|AT
ZEH|0|X| : https://www.eventbrite.com/e/frontier-technology-conference-
ai-ar-blockchain-tickets-48514396867
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Special Topic

=0 2= 20194 2 Al oA

+ 1€l(January)

3-49

ICAIA 2019(International
Conference on Artificial
Intelligence and Application)
el

7N

WACV 2019(Winter
Conference on Applications
of Computer Vision)

0|2 sketo|

8-
CES Conference 2019
0|2 2LAH|0|H A

19-21

ICAART 2019(International
Conference on Agents and
Artificial Intelligence)

Intelligence and Soft
Computing)
0 AE

23-25%

3rd Annual Global Artificial
Intelligence Conference
0|2 22| ZL o}

24-25Y

Artificial Intelligence
Masters(Al conference for
marketing and e-commerce
decision makers)

S HIER

24-26Y

CCEAI 2019(3rd
International Conference
on Control Engineering and
Artificial Intelligence)

0|2 LA

26-29¢
AMLD 2019(Applied
Machine Learning Days)

A9|A 27t

27-28Y

H 3 =Zakst AAAI/ACM conference
on Artificial Intelligence,

21-229 Ethics, and Society

ICAISC(Academics World 0|2 5teto|

521st International

Conference on Artificial 271

AAAI 2019(Association
for the Advancement of
Artificial Intelligence)
0]= 5}eto|

311

Al & Future of Work 2019
O] = HZZIA[AT

22 (February)

57
Business of Bots
O]= MZZA[AT

21-22¢

Applying Machine Learning
and Al to Finance,
Healthcare and Technology
0|2 QAE!

22-24Y

Machine Learning Prague
2019

=2 =Z2tst

25-26%
New Work Summit
0|= Zz|=L o}

42 (April)

3-5¢
Al EXPO TOKYO 2019
]

23-25¢

10T-SNAP 2019(loT Enabling
Sensing/Network/Al and
Photonics Conference 2019)

> > >

+ 32l(March)

15-18¢4

ICIAI 2019(The 3rd
International Conference
on Innovation in Artificial
Intelligence)

2 4K

17-21¢
GPU Technology Conference
0j= Maj2ge

18-20¢

AICAS 2019(IEEE
International Conference on
Artificial Intelligence Circuits
and System)

EfO|@h &IFA|

22-24Y

ALT 2019(International
Conference on Algorithmic
Learning Theory)

0|2 A7t

8-10 A 235(0
World Medical Innovation
Forum | Where Al Meets 25262
Clinical Care Al Expo Global 2019
R ¥ 2t
-112!
il]:qa Conf 2019 2
Al Net Conference EI-AIACT 2019(2019 3rd
m2tA o

International Conference on
1n-129 Artificial Intelligence, Automation
Big Data & Al Leaders and Control Technologies)

Summit Boston 2019 33 At
02 HAE

15-18
O’Reilly Al Conference
0= 7%

16-18Y

AISTATS 2019(International
Conference on Artificial
Intelligence and Statistics)
U= 27|Ltet

19-22%

ICCAI 2019(5th International
Conference on Computing
and Artificial Intelligence)
QI L|Alo} &2

5% (May)

6-9%
ICLR 2019
0j= m22[oda

15-16%
Rise of Al Conference

=Y Hige!

20-24%

ICRA 2019(International
Conference on Robotics and
Automation)

it 2E22

20-23Y

Collision Tech Conference
2019

HLIC ERE

28-31

32nd Canadian Conference
on Artificial Intelligence
it 2EfR(R
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62(June)

279

NAACL 2019(Annual Conference
of the North American

Chapter of the Association for
Computational Linguistics)
ERHIVECTES

10-15%

ICML 2019(International
Conference on Machine
Learning)

0= LA

16-2120

CVPR 2019(IEEE Conference on
Computer Vision and Pattern
Recognition)

0= LA

16-20%
Deep Learning World
O] = 2fAH]|0]HA

18-21
O’Reilly Al Conference
&= Hjo|E

19-20%
Al & Big Data Expo Europe 2019
HEHRE AAH 2

1Y
Applied Al Summit San Francisco
O] MZZA[AT

26-28%

DCAI 2019(16th International
Conference on Distributed
Computing and Artificial
Intelligence)

A1 ofdlat

444
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12&(December)

oo
NIPS 2019
FHLICE HiR e
1-12%

The Al Summit

012 &5

12y

Frontier Technology Conference:

Al, AR & Blockchain
0|2 MZ2A|AT

112/(November)

3-7¢

EMNLP-1JCNLP 2019(Conference
on Empirical Methods in Natural
Language Processing)

Ofo
oHl

3-8%

IROS 2019(IEEE/RSJ
International Conference on
Intelligent Robots and Systems)
opte

17-19¢

ACML 2019(Asian Conference on
Machine Learning)

= L0k

22-24

ICRAI 2019: International
Conference on Robotics and
Artificial Intelligence
AztE=

102&(October)

9-10¢
The World’s Leading Al Summit
HEBtE otas2g

1417
Artificial Intelligence Conference
o= e

24-25Y
Deep Learning Summit Montreal
Hict =E2lS

27-3Y

ICCV 2019(International
Conference on Computer Vision)
tigtel=s M2

92l(September)

9-12¢
O’Reilly Al Conference
o|= Z2|zZL o}

16-20Y

ECML PKDD 2019(European
Conference on Machine
Learning and Knowledge
Discovery in Databases)
EE R EESEE]

17-182
Al Hardware Summit
0|2 22|z Lo}

18-1

International Conference on
Artificial Intelligence and
Cognitive Healthcare
ArtE=

82l(August)

10-16%

1JCAI 2019(International
Joint Conferences on
Artificial Intelligence)
ot

19-20%

INAIT 2019(International
Conference on Industry 4.0
and Artificial Intelligence
Technologies)

A= Ad=a|X|

7 July)

17-212

ICDM 2019(19th Industrial
Conference on Data Mining)
0= 78

19-21¢

ICAIR 2019(4th
International Conference on
Artificial Intelligence and
Robotics)

= 4

20-25¢

MLDM 2019(International
Conference on Machine
Learning and Data Mining)
0= 7%
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import tensorflow as tf

from .layer import CNNLayer, LSTMLayer, DilatedLayer

from .hooks import add_dict_to_collection

def getModelFn(get_optimizer_fn,
model_conf,
vocab,
beam_width=1,
num_gpus=1):
model_name = model_conf[ 'name’]
num_width_pool = model_conf[‘num_width_pool"]

width_denom = 2 *x num_width_pool

def model_fn(features, labels, mode):
def oneModel(features):
if model_name == 'lstm':
output = lstmModel(features,
model_conf,
reuse=tf.AUTO_REUSE)
elif model_name == ‘'dilated’:
output = dilatedModel(features,
model_conf,
reuse=tf.AUTO_REUSE)
elif model_name == ‘'dilatedPos':
output = dilatedPosModel(features,
model_conf,
reuse=tf.AUTO_REUSE)
elif model_name == ‘multihead’:
output = multiheadModel(features,
model_conf,
mode,

reuse=tf.AUTO_REUSE)



