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O 2 0{AX|7| WjZ0|ct.
5210 BHCf oA HMst -~ AP

A ML CHS| =

ol 0342 Z<7t theE

A2 0|0JXIZ B0IM Hot= Z2E 3= = AX| 42 20| 2siC

O[O x| 2424
O|0|X| 2 0|0|X|E ZMst= MH|A= #2|(query)E O|0|X|2 BH=Ct. &, ZA104
t= BIAE 7|dto| £to] Z4A40] Ol 0|0]X|Z 0| &35t0] ZAlsh= YAl0|Ct [ 1]
AZAITE(Microsoft)of| A H|25H= COCO(Common Objects in Context) H|0|E{ ME|
= 3}LtO|CE COCO= C|EIM(detection), M| LHIE|0|AM(segmentation),
Z&|= HI0|EE, of2f 0|0]X|= Ciefst SE50| X401
fCt ==5h= Chato| Hap 2

1t 22| = 07 Ysh= 0|0|XIE

[ 22! 1]0j0]32AZEQ| COCO H|0|E| H|E(data set)™!

a long train of model animals on display to show how noah’s arc was filled.

a few people are standing near a large exhibit of animal statues.
a large group of wild animals standing next to each other.

a display of wild animals inside a building.

a museum display of assorted animals like zebras and giraffes.
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[32 2] 0|0|X|E LE2 st EQT 1=

negative

positive
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H
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X|E|E =E AtO|o] H2|7} WHe}F HIZHE|E LLE AtO|Q| HE|HLt O
IR =5 SHEEICE O|0|X| HO|E] A7t 0 2 Z 2 &= FE AI8SI0] JEHE AFSICL
CESt M| 2 0|0|X|E &% C|0|E 2 AL E == 8i7| m20l|l MEZ= Clo|E7t S0i2 AS
¢orsto] AE9| B (buffer) 2ets & 4= | OFxl(margin) mE 78t &4&8H(loss
function)2 E2|Z2l &t (triplet function)& A5t &= AlZ@ % (convolutional neural
network, CNN)Z Safl Y72t G1AE ZX|E|E L E= RAFSH O|O|X|Z, HIHEIE =E= CHE

Sej20| ojojx|2 8tese

*2 &3 | http://cvgl.stanford.edu/
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Distance(Image anchor, IMage positive) < Distance(Image anchor, IMage Negative)
v

Distance(F(Image anchor), F(IMage positive)) < Distance(F(Image anchor), F(IMage negative))
v

Distance( F(Image anchor), F(Image positive)) +m < Distance( F(Image anchor), F(IMage negative).

CHS = ABHHE 22101 TZHE H|0|E ME(Stanford Online Product data set) 452
H| St Aoto|Ct & O|0[Ef= 12130009 7H2| S2A0] CHal 62t Z+2| 0|0|X|2 0|R0{A

QICt M5 =X0f| AFRSH K| F= Recall@k 2 ‘WHEEE KHW 717t = E7HK|2| 72| Liof|
Zotel= B7{O| 0|0]X| 7Ha9f 22 Z2jAL| O|0|X|S 2= L E £=0| HIES LIEHACE k7t
191 A2 71712 (kakao)oll A 7kt DHO| 50| =20 LHEE 7td E2 ZHo| dst

HIRSIALE 27 &2 F=0|1, k7F10 E2 100 W= 717t 2E| 4500 E2 A2

[ E1] AHEE 22jol ZREE HO|E] MES £83% M5 Hw™2

Stanford Online Product data set [1]
120,053 images(train: valid=59,551:60,502)
22,634 classes(train: valid=11,318:11316)

Recall@1 Recall@10 Recall@100
Triplet, Semi-Hard [1] 66.7 824 91.9
Lifted Struct [2] 62.5 80.8 91.9
Proxy NCA Loss [3] 73.7 = =
Sampling Matters [4] 72.7 86.2 93.8
DAML [5] 68.4 83.5 923
kakao 733 86.2 93.9
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4% (convolutional neural network,
CNN)'2 67l B2l ‘=25 M 20]0{(convolutional layer) 2t 37H Z2| ‘@t A& 2{0]04(fully
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[32 2] 7| &ell 257 Al2H

NEWS TOPIC

&3 kafka 8
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}
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"value”;0 }

Post-
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jeongug..."}
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121 7] A|AE OFF|ElX|(System Architecture)

Labeled Data
1. Features of video chunk

) Dataset 2. The optimal of CRF, Max Rate ..

Video Stream Record i Training
- Generation

for Training

Deep Learning Model

- Request: Features.log

Optimal
- Response: Optimal CRF, Mav Rate

encoding
parameter
selector
Extract features

Analyzer every 10 sec

: | Reset encoder with
Video Stream ; Streamer
for Service v selected CRF, Max rate

Encoder
Default CRF,

Max Rate
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- User
- Block
Bot - Parameter
- Context
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Block1 P L Skill
Response
- Content Layout
Engine
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Post hoc analysis of sport performance
with differential evolution. Neural
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(2013) Routledge Handbook of Sports
Performance Analysis Xvii, New York,
NY, US: Routledge/Taylor & Francis
Group; US.

3 =2 | Z¥E(Q016) ET E=H E

7] 87|58 S5t H[0[E2] Al

4 Z 710 | https://en.wikipedia.org/wiki/
Sports_analytics

*5 =2 | Hughes, M., Bartlett, R. (2002).
The use of performance indicators in
performance analysis. Journal of Sports
Sciences. 20, pp.739~754

7|28k 7|3|7F =0{S
47| 2M(performance analysis of sport)

[y

2 M(match analysis)at AX=x 27

KAKAO AI REPORT

=

E2 M27HS0| EXs| WZo|ct.

o2 A7|SH(performance)S

= o|0|2 Mo AXX AY| BM(performance analysis of sport)0|Ct. Z|20fl=

TEEl= XAIRE BIECZ A

EXM(sports analytics)#0|2t 7o =2 H

| 242 YIolt2ts A2 E 4

7| 24 BHME ol2{et Xtz

indicators)™2f 220, 27{|& H|0|E{H|0|A(database) H=

t71 213 70t St= B

ARX A M

(]) Xl.ﬁ AKI
(2) TXz|
B) Atz 2M U A 24

(4) 24 Rtz Alzts

12|= FAFStCh
MOIXHperformance
b= ZHE 0= 2T Of2lle

|S0ICt.

830, 220



https://en.wikipedia.org/wiki/Sports_analytics
https://en.wikipedia.org/wiki/Sports_analytics

In-Depth

6=2 |1

HE-AF8H2006)<213 A
ZY(Artificial Neural Network)g 0|£8t
20054 = A= P2 EU A o] &
7| A1t of|Z0f st A, (Bt= A=t

3|X[)45(3), st=x|S8t3], pp.459~467

72

EIA=XIE 751 AL BTt 28 7IEXoRE 7|EL| WAlS #85te +E0IXT, 22X
A700M HE o= A= A2 0| B 1B 1 23 4|2 HYU2 OfLUTE M ISXISS
285101 2005 G= ST H|L|A CH3|2] Z7| 21t of|F0]| 2Hst 7S TIRESIUCE 200443

12774 27| & 8t50| £7+sst XRE Melst 11171 7| 7|52 14702] £AQ1Xt go 2 it

=3
o T

1o
in)g
fijo
™
0%
ol
2
‘N
o
o
(93]
im

N
N
N

Hu
1o

N
i
i
=2
I
ol
rir

jun
>
|0
Hu
|'O
41
i
™
gl__l

SHRACE

[221]20054 &= 22 EIL|A Ci2]0| Z7| Zzt ol Z0f 25 170l AFRE IZNAY By

NEE

2HZ(Input Layer) 24!Z(Hidden Layer) £2{Z(Output Layer)

[E1177] Z32t ol 8h& 2pHol|M A0l D740l MEZEe
74 MEt
S 3t 3l4(epochs) 1000
QXIo| 2EX|(goal) 0
=) 0.01
SHEE ZAX|(Ir_dec) 0.7
A8 Z7kR|(Irinc) 1.05
Z|of oH& dui4=(max fail) 5
Z|cH @X} S7EX|(max_perf_inc) 1.04
2 e=(mo) 0.9
E| A AAFZAX|(min_gad) le-006

7 =2 | ZEE HYY 1¥T(2009),
(5t gx};ﬂ:ﬂ& \xna =g

Map)g \%@AEEO of 2T
M-S g
A7)20(3), Bt
pp.486~498

KAKAO AI REPORT

web HEE0! 7|AIHE BE510l SHet WIIHE M-S0l HH U 2 SH x2S
QIZRISOIA SHEAIZICIE, IBRIS0| 40| H2f 2 &2 Hlo[EfS bigfoR Hxjo| Axx
Z22 ot 4 IX| LS7NVEH 19IS SH EICE

ATZFHISIRA0N ST QU= TIHE 450 M L M I2E 0l83t0]

olZAMAY 20| FiLtRl Xp7| LM K| E(Self-organizing Map & Kohen's feature map)oi|

i)
ol
=o|__|
HL
pac)
iu]

E M— o=

T Al M A W HHHA LIE2 [E 219 224, 9 tha2 20 55,

STE HIREH 1970 SF0IM 288He| M-S K2 E AESIRAC

[E 2] 27| 7HR|IzO| 2250l UEIQUH A7 ChARS| &7 L AZiZA LA

LIRS 29 an
20| folks
20| ESni

HA 27 HE
=g =
AR =N HXHE
AR|IZX| 2= EEeityl
PRSI =73 X7
22x|1718 AFLLT|7|
SR 2 K| SIZAREFZ
CNEE Hxf2 2|7

H=
AlH|X| 22 @efekz]7]-Z7|(1600m)
AlH|X| 12 Q2] 7|(1000m)
PSi|= 50m &2|7]
DIEA AMO|EAHIHAE
F9d olot Slg ooz 37|

SIEE A | R0 RYE 2 2Y QX5 §42 [O8 2]of 2Tt AP | TR kol Edd
Ao M QIXIEC AtE eVt R ZEECEM, SHEE AR =0 MER

At=7t FSE o 2} Aol Z3=(of A

me
rlo

o

pack
rr
gl

PN
o[2fgt A7 | MK | ol FYE BE 24 QIXtES| S48 EUE 2T EM(cluster
analysis)2 AIA|5101 67 2RO 2 Zokstion

(O3 3]0t 22 20E ZESIRIC

73



In-Depth

[ 32 21 AP 7ARIE0) SRE BAoIRte] XIE B4 A28

7 E¥n]
176 ’, 191 101 108
113 179 } 94.1 a7
0,496 "'It 167 ! o 873 66.4

16 == ooem 218

’- 122 * 1340
104 » b 16 83.6 H‘lu‘ﬂﬂ
a2 7 0.2 . -~ 447 3 24

SHEAFEFZ R ECER 22HE2]|7|(1600m)
o7 164 ﬁ‘.s 283 1t 445
87.3 - 122 * g 263 : 375
q‘ i
57.2 - - a2.8 244 304
22E2|7|(1000m) 2t2|7| 50m Afo|EAEY ofo} 9= otz @37
301 7.18

i

o
4

m

m

’; . :,; -

4R

1oz &R

[ 2231 67} 2HOE LIEI AI7| 7YX 0| SYE AZX S2 M40 AXtE”
adh 55 57 2| 2l e
L M L Jﬁ

B B
W w
1 1 1 1 1

o

Atol2 9 o oz ol
] ] B 3 B

- - » » v
1 1 1 1 1

& sy 53 e B

i
¢
¢
€
£

1

BlLIA Al 3 =

&lalslsl

&

14

*8 =2 | A[YE A (2012), (RIBX|
S(Al: Artificial Intelligence) 7| 0|8
BHEXFELA M4 FI17122] AlZtsh).

E=HEYYIIEER) M4 F3Z,

pp.47~56

KAKAO AI REPORT

ZuEo= AP |TYXI =0l 6712 2ECE T2E SFE AXX M-S0 A H HH Xz

tiREel S=0M 7Hs3IRIC shxjet 2= S50

>
48
s
o
HI
el
N
M
fijo
e
o
e
ld
rir
2
Q@
]

J0|RE ZXNHER M58 FESLEAS0|

I'}H
=o'i
<]
rx
s
mn
10
>

H0|= B=0| EXfst7| whZolct J2{Lt Hot 2=t st AFM2 7|ES| SAEME 0183l 2

A QIXtof| Cheh 9] Lol M 23 Aol HIsHA IS K|

=
=

=l
0|I'
HII
|
il
il

Xtz AZXRO|M MM == XtRo| S3 Mt QIZX|52| Ata M| & AlZfst 7|&of
Oist &g 3 AxX ZATIB0|M &L= K22 AlZ{5H0] 2telS 27| EIUC
20052 E 2010 37EX] E|L|A 4CH J2HES2HCHS|(US Open, Austrian Open, Wimbledon
Open, French Open)oilM MaEl= X129 334S EZ ELA M0 HY| 7|82

st ine

A2t

Ly

TISHSIACE. X7} 2 Ql= B&2 ChxtlA Xtz (multi-dimensional

2010F77HX| Ef|L|A ACH JHESRUCHE] 2060ME S AIZISSHRIC. Ofwf 1212 ERE

a. 3AHR AHE2el of b. SIS X7 | MK =

e

TFENE HHEH MOl 12 AMzo| 27t S71eo WatM AlZfst T = Z2nE

iMst= dl 0SS 2RUCh B, Sta gl A | YK =5 Salf LIEHS 24 2ot

ol

7| FEXE0] 2 Hol M =2 + s 2Y 2Rt Y

ﬁ
=2
=
ron
>
\.I
1o
N
N
or
ob
fiml
rr
ilal
=2
Rl

442 HUCE HIS ALX 27| 7|2 N2S AZBHsts HHof cfet ZiEret B mgtR|t

QSX|sS EE310] 22X F7| 7|2 Aststn A= E XM2[shs M ZERE AM=E
SR 2%} 7150] 7kssiths FoilM 2|0|7F Ut SHAC

75



In-Depth

St HEE1 A,

AR CHESHA LIEHD QAT

SHR|ZH 0|2t 22 OFRZ(output)Z LH7| RISHA = ALRIO[ BT

=

HEIE|D, AFEO| BITSHE LIS 22tet| fIaiM = 0421 71X 0] Ao 2L

27| 2

|&9| ohe Z10|0, 0| ®lslf 0f21 7tx

A& E|0{0F STt




In-Depth

KAKAO AI REPORT

f— — 2003 62 29, Of2| =Lt CHO|OF=2 =84 A (Arizona Diamondbacks) A<£9| E4 HE
N .|.|.|-_Tl_|. Tl b5 - N
— o

A12J(Curt Schilling)2 O|0]| X 2| 1 H|0o| AL 74O AML{(Major League Baseball Commissioner)

=< o AR ZHE €3 15002 E M1 BIUCE 53 242 MT|0f0]12(San Diego)2t2| Z7[0| A
EI _= _l EHHR7| WZ20|Ct 72t M= (QuesTec) Al2—Q|

AE210|3 TS Golshy| sl =t |4 FH|ACH 212 sliE

OI |:|| ol - EI : | A =210 2% (strike zone)2 BFRT SlCi s 2
— L

HQAT| WZOIT. ojof] AR =2 HEt

[

| SMOKELESS |

HARMLESS
4! 18 Reggie Sanders ' E:".‘.:‘"-“:J
g Erubiel Durazo

ATX H|F(Sports Vision)0| AEEI0|IZ0|AMC| 20| H S X

EXo T AARIO|CE 30HO| Tafet: EtTtnEtE Z9|

2 | 2152 dyonshin@gmail.com H[0|Eli= 4IH|22 OFE, HoiX TI2|& otglL|ct T Chdl “gl of

DKL} ShRHT72kT 2RIT YALICH TIeA B2 gl AE0| olojolni Ezio] ShEo| 4 AUALICE FHEEZ HABICH AERI0|2E0| 3} 9|X|% OFL|2} 212| X ZLOIE (release point), T|%|
20H12 7|2 Aro] HOMIA LT o] Hist A7t S0t stosThstmOlA AQCIRIOITt 2215t 2ol

SHSLICH XIZ2 EIR/ET 25 Co[E{o] 7[#hst AT AT 0|C|0f S 511 YSLICE FEHE (pitch movement) §E7HX| HAlZtez et

1 &3 | http://baseball-in-play.com/333



http://baseball-in-play.com/333

In-Depth

80

20153 O|X2| T A ZSHEC 2 AHENEl ABITHAE(StatCast)ofl= G LM E 7|=0| AFSEICE

E74 HEN50km/he| £71= EZ2{0|ENHX| 0.405% Hoj| mEhoh=rl Zat7to2t 7|8t

X A A2 30FPSY [ 1274, 60FPSY I 24742| O[0|X|2 £ A& THE RFEICE B

ZZ2{2)|0|C{(Doppler radar) 7 || ABHIHAE L Kt 20t JHo| H|O|E{E HEISHTY.
AEZI0|3E 1t RIXIE MM E EFst= U2 F23| /HsaHFC A8st= 7|0

w2t Chas Xto|7F QUX|BH0.2E 5 F7|X| ob=Ct S Z0| EFXtol|7| m&kstr| Fof| for

£ QICt S40| AR HLt 20| 01X HIHS 318 X200 Bo| 20 5%

0] w2t 0| A2 UR|TH QRIHL(7H12IX|2HH HEHE = 95% S22 99% 0| A440|Ch
JYCHH AEZH0|3, 8 T St 22 Mt 212 SIMN o2 JtssiM ST

=40l XIYA Foll= OfL|Ct 2bHeh 21 XS5t A|ARO0] OfL|2} Atz IH2{|0]E{(operator)2)

E5S Lo &7| WhZ0|ct TR 2X= CHE Ao ALk

i
m]
FE
T

]
I
Hr
=2
a
3
0zt
H
Y
Rall
|'E|
[>
m
i
o
|u
ne
3
)
Job
rlo
u
0O

3
o
0
rlo
my
s
i >
u
i=)
|u
ne
3
)

CHE2 58 29 AFE| 2RO M ZI3El KBO(Korea Baseball Organization) 2| 10f|A 2|

2 A 2)|22|(Brooks Raley)7} BZl Zo| AEZI0|3 E31 27|0|M(location) E&0|Ck

KAKAO AI REPORT

[ 22! 2154 2X|of w2 Pitch Location X0|

y0=1.1303 y0=0.4318

1.0000 1.0000

o
. ANEEE T T

. @) ’I% () e ‘ ‘@

o @ i

0.5000 0.5000

-0.2159 0.2159 -0.2159 0.2159

y0=0 y0=-0.6985

1.0000 1.0000

O @
o! i @ (] ‘G
C\/ | \o o Qg1 @ ®

-0.2159 0.2159 -0.2159 a 0.2159
* QERR} B, ZHY-24-Zl6l-25t £ A 2 HIE{EA o - ZE2|0|E o - SE2(0|E £ - tiEgA Z20|M FFE IR|CH
3|4 Eo| 71222 E2(0|E Lu|et 2Tt

EA7} HZ T2 HIE{EtA(batter's box)E X|LIH Q2|7 Mztst= ZILCH HZ 0] &M ato
HSISICE A 7E ZOIC) ZHE47t EXe 32 QEX} 7 |E M ROIMEH Tk Zo=
3|0{M S0{2Ct 0] 2 HiE{EfA 2felo| o R0l = SHEF & O|X|X|Pt EE2|0|E FZ2
Z0ll= &7 BTk “EX|1 S0{2 AERI0|ACE FA| HE ZQI B HiEEIA QoM &
$17120IE SutstX|T HiE{HIA 20l M= 72| EfRf 85 ZR7HX| 32cmBPtE Hatett

sz=a
=E

{01E

tlo

P SlH 8 S Enbste S0H0|| T 8cm SHSFSHCE O|& 20| 22~ 0|E(catcher’s

mitt) IX[0f] @7 =T 72| "utetof| &7 =1 AERI0|3E Bt o| =227t Elh

ﬂ
rr
Ok
=2
o
S
_>._
_|l0|-
_O,E
§2
inl
Dok
[t
o=}
=)
Im
_t-ﬁ
0
Hu
N}
Rall
rr
oy
4o ;O
rr
W]
o
B
o
1=
|0
Hu

curve)2tH E22|0|E A3 S EfStE =& 15cm 0|4 =0| X0|7} A2 4= QUCh =2

2ol 471 Zhgstil EEICHH O| 20t 8 O 2 YXIE 20| Z2E 4= ATt EfXRe
A2 B4 2 Fo7| W20l H2| 12 R[LiZE 30| AE2t0|3 BYS RIUTID =2 = QUCt

81



In-Depth

KBO 2|1 H0| YR E HEYSHEH 5|8 & 31%= FE20|1E 2AZE HELE F01| & 71112
ZolM ZXZICE EE2|0|E HEE AXEC Z45H| O TRIA| Z2X K= Efqts TH[0AM
13%01| 21510 2211 O|F A 2R S0{QE S Bt X|i= A2 OFF oL tiEE2)

227} Of= OFF0il M 0|2 2 AE210|27} OfL|Tt. LE2

Ch2 O AmXECHUTHSHD MBI I-OIE 748 7|20| Bl
Hol chahAs ol HE M2HO| ofdl 22(2H) Aol
H5{ 2RI 20| QICk SHX|TH 2 ATO|AS L3 Lo|Ck QAR
Jejmolj= ot=o|ct,
~TE 7 YR B A0S

SENX| 2|7 & 20|ct S&(feature)0| 1L

o Z0| FOFAIC Mzfsints
I¥RI © ZHolck 7 At 7

L SHR|2E 22 HEO| OfXF 2l

FR3HCH 0|03 o

=

ot

E 4ot

SREIE 7|£0| O CHE SR/l EX|7F ECf.

22| 100 0 OFF 29| oS HIEL| AT 2| QK|S

20| 5HX| LOtE E|Q} Unte ol Zalof stot X2
AN EZoiE : a2 Al ofdnp
H3=2X|7} o|n| Qs HslE 020Lhzy & nf 71t = SR

20l M ZH| XHIE M2 Hel'sts ol




In-Depth

KAKAO AI REPORT

— Amxe & | 2fAlotel
gl ZAAle

2lE)o| 2 ol ALt 2{Alot=

ADLE
Eu:'_ I:_|=!'II_'| J_'_l'x'" ol SaiLio,

NIA = ZEHX| 7|1 (World Anti-Doping Agency, WADA)2} ZH|S A7 |28(International

Association of Athletics Federations, IAAF) & 0124 EHX| 25 E{ OF&IEX| MIFHE Bt QlCt O]

Jt2d g A2 K|k 32 21U RE] 23TX|(BIX|A|ZH

L& A4 2EH0M 90001 Bo| BAHKIT} EHAlSH T2 s Amzo

[= R e =

02K E M2 143 AAZEYRZ| 7 HZX Y| BRCE X SHSEH =E L& 0

|%
= =] -

= A2|RACE 0] BoilM 7He =0fl H= tiF2

K

A
H4eol

2, CHAF2E (metabolites),

axig £ o2
APE 2R7} 9l %o e
AR 238 242

2MA| E OHE & HAL 2 871 Lijofl M=-of ATHX| FE OfF|

3 coYRFE gtz 2

HtZE 3| joohee.park@sport-strategy.org O|StO{XICHS! L M| STECHSHOf| A SEAL AALS OFX| T,
IcHst @Ol AZX (243t HIASISIS FSHELICL Fu 12 I EWYATOR ALk opLizt
22/, OpAlebRlS Eaet Chret FRICE] EHR| FEE THK|T USLICE OCACAIIS = ToI3), o S TP
WADAIZIEZ X7 | )0 Zofon, Bixf 2H|32i401Y o|e-sieeipzos 2 SelLick uplosde/2017/121%E( * e A=l e
(WBRIAZEHLI2US| AIRRFOR IR0 W27 Halsts 2| AEx0| SS0| 22 chrstaxt

w25t | gy METkLICE

4017 B/} £0f T £0iZ A Y

== T G

K4 BRI} 3RE 29l

()



http://sport-strategy.org/wp-content/uploads/2017/12/%EC%A7%91%EC%A4%91%EC%A1%B0%EA%B0%90-2017-7%ED%98%B81.pdf
http://sport-strategy.org/wp-content/uploads/2017/12/%EC%A7%91%EC%A4%91%EC%A1%B0%EA%B0%90-2017-7%ED%98%B81.pdf
http://sport-strategy.org/wp-content/uploads/2017/12/%EC%A7%91%EC%A4%91%EC%A1%B0%EA%B0%90-2017-7%ED%98%B81.pdf
http://sport-strategy.org/wp-content/uploads/2017/12/%EC%A7%91%EC%A4%91%EC%A1%B0%EA%B0%90-2017-7%ED%98%B81.pdf

In-Depth

*2 E71 | https://www.wada-ama.org
*3 2D | (ZHAZXX[A]) 2018-1F
http://sport-strategy.org/wp-content/
uploads/2018/05/%EC%A7%91%EC%
A4%91%EC%A1%B0%EA%B0%90-
2018-1%ED%98%B8.pdf

86

ry

SUSH|, MESEN S M40| A7 ghitof 21l AskS = PEDs(Performance
Enhancing Drugs)2Ef O =X|(AH HIES ZXIA|IZ 2E0] MA0l|AM Ha| WALIZIES F2)2t
2HH|, Bt =X Crst HHE0| EHMO R A7 [HS FatA|F|7] fIo] AFS =T QUCH
CE2 3HY0l2h= ARO[ Y TIX|E &5ty 012 2l & M-S0l mlshE 77IX17|
QTE|D o, ¢iX| OC|ALt MEo| Folut A MEo| 2X|UE HEO| UX| ChASH

A2} Z4A7} 0| 20{x| 7 QUc,

el
J

M|A ==tX] 7| 2 (World Anti-Doping Agency, WADA)?

MIAZEHX|7| = 1999 AL|A AP (Swiss Private Law)ol| 2|sH H&I=|US0, BXY FHLICH
2EZ|S0 ERE £11 QlCh ZX|82I=Q25|(International Olympic Committee, I0C)7t
SAHOZ QHStE 57 ZXOZM T MH BE M4E0| =T gle AN A™sH= H(A
world where all athletes can compete in a doping-free sporting environment) & H|HMS 2
S0 & x| HFLIE|(Anti-Doping Community)2+ 874 =& ake| T&oll &b 1 QIct

HAZZYR?|TE ME SREIAS G4

o
>
<2

QLTI EEHSH0] Bixll= md WX(of 2t o7 W s A, =8 WX A2 (capacities)2] 7HY,

MAEZEHX| 7 E (World Anti-Dopin

[V°)

(@)
o

Qo
o
MM
4>
oy
Ral
il
A
19
THo
Jo
Jhu
=
ox
on
|.|'|
0Fl
0L
A
o

ol
T
n
H
rn
02

Aol M SS 5t AC FEEF AAZEYRZ |7 ol AR HME Sl

THMZEE(0] 2019'E7IX] 2EE o FolLCt.

[ Z 2] £2 2X| 7{FL|E|(Anti-Doping Community) "3

il T2 oqgt

01 WADA T gx|e| 2|1 HMe| =X0|H, RE T WX| 252
MIA =L X7 (World Anti-Doping Code)oi| 2|7{&t

02 10C, IPC, IFs -10C, IPC(ENmi 2 = @l2l3]): STzt fH2IZlol| M| ZAL 2t
22|, 2/t MxHoll chgt A 7+E
- IFs(IRAY): 2} IF =2t Z7[0l M ZAH Y AT 9 ZAFHA| ug
Z202 AR, CHYX| 7 2IE M HES gt

03 Governments S AT} 7HSEHEE She ¥E, 27| AAt =z |$_ E%OII

ol= gl Xjof chat ™A X

OHoHoll CHEt HxH, =g

o

Z(withholding), 2 2%

\_o
-]
[l

e

=]
D 2 oI70] chit AL x|

= =

o

KAKAO AI REPORT

04 NOCs, NPCs, NFs NOC®t NPC7t =& K| ZEES Fpote s 10C2H IPC 212} 2 g
HIESHOk 5HH, IF 782 NF| ‘MATHUX| 7Y £4'S BHEA| ZEHsH0F
5t

05 NADOs, RADOs Rp=o| M-S0 X=moMel F7| E= 20l &7 fohe 2= M40
it 71, 271 2 HAR| HA|, ZHUX|I7Eel 9/t oigt &2, =8

YX| ng Soil chst S 71

06 Athletes CYX| Y BE £ IH & I +FQ| 2E WSS

07 cAs AZX P =RS0| FAYot ZHES 96t 52 ZXOR, WADAS

08 LABs ST AL A AIE L HHE A| 2 /| EZ(International Standard)|

09 ImA - 2{Alot £ T2 01 10C HYSIE|o| S92 Wot MeEl 2ol

=HHAP |7
- AXX CHY|, 27} 0[9] HHHZRE SEHo R UYL= 7|70]0 IFL
MEO(Major Event Organization)Of|A| =& ZAF MH|AZ |28

ADAMS, 12|11 WADA H|0|E{2|A(Paperless) X%

MAEZYX7 = BE B8 AHRUE| 2AXS0| =YX #EE E40t1, HE

d

mpn
o

SE8MOR &8% 4= QI Z K|t 20053 ADAMS(Anti-Doping Administration &

0

Management System, =& X|H 22| A|AE)E 75101 = USIRICE
ADAMSE TH 2| EXIS2 stLte| A0 B o, AXIES XIS
20 Hetg 7IX|1 2ottt YHE AMEX| HiEkoto] 2Helgh 4~ QILt $xf 17674 =7+&=t

Cheoo] A CHISO| ALBSHR Sl ADAMSE CHETH 22 7|5 58 7hAlm 2ict

[ 221 1] ADAMS 3}m"2

Agame,Adam [ Myzene 000 T

B

Blalogical resuts J Me

My recent tests

o now notiiflartions
e nuse mensages

Useful Links

My Profile .

& CCES - Canadien Cantre fat Kibizs (u Ssuct
"~ Mywhereabouts
T 2011-04

The quarter 2011-04 is averdus, you should submit
it immediately.

87


http://sport-strategy.org/wp-content/uploads/2018/05/%EC%A7%91%EC%A4%91%EC%A1%B0%EA%B0%90-2018-1%ED%98%B8.pdf
http://sport-strategy.org/wp-content/uploads/2018/05/%EC%A7%91%EC%A4%91%EC%A1%B0%EA%B0%90-2018-1%ED%98%B8.pdf
http://sport-strategy.org/wp-content/uploads/2018/05/%EC%A7%91%EC%A4%91%EC%A1%B0%EA%B0%90-2018-1%ED%98%B8.pdf
http://sport-strategy.org/wp-content/uploads/2018/05/%EC%A7%91%EC%A4%91%EC%A1%B0%EA%B0%90-2018-1%ED%98%B8.pdf

In-Depth

*4 270 | KADA ZH|0|X|. https://www.

kada-ad.or.kr/page/100e01

88

1) MZ= AXHX|(Athlete Whereabouts)

Alofl =& ZAre| chato] EIC 2k ADAMSOI XHAIS| ATHXIE F&sHA| 7| 2eHoF

MHI

Sh= O|RE JHX| 1 QU =8 HX| 7|2 E2 ADAMSE Sl M9 ATHK|E ZHHsH| Zoldd

=

+ S, O|E 7|HICZ SA|0f UE HAIE TIE = ATt AXHX| HEE 7| SHK| g474Lt

S92 7|t M= He| Chefol Eict.

Mallig Addrass

I
I
oo0oD0DO0O0
-

2) X| & S A2 MzEl(Therapeutic Use Exemptions, TUE) 2t2|
e XE SHOE o{7fH2 UES E8ot= A2 7ISSICE M= ADAMSO| TUEE

50| 517158 B 4= AL, ADAMS= 0|2t HEl B= HAXSA siE HEE MSSHC
=

2EE £ AS Y2 7HH5IN, M= ADAMSE Salf TUE

— o= =
ZIE W2 4 lon, AASLYA|7E S8 22| YOS EHYS e 4 rt
w8, NAZTYA|PE T 220 275l PAISS AIAHSI5I0] ZHEEHAIZ| 0|2t}

H|0|HZ|A(Paperless) 2PN Z F&tstn QICH T £#10] B W FHX| 1 SESHX|HA

KAKAO AI REPORT

MAEZYX|7| 7= Ho|HE|A EoZ ls) Hrhgt 24 Az So| AIA-EE FEstn, =4

YR FHRLIE|S| 2= HARISO| EE 22XHOZ YEE55 8T + AULE Xt Tt

g
SHR|EEH HAOM =8 22IE FHOZ 57| 2/ ADAMS A|AH

ds Tet 012 2:

0{2] EMTS0| H|7|=|2ACH ADAMS U0l SEE|= HEO| Y2 XEXo= S5t AUSLf

= "=

BHH 0] UTH ADAMSZ Qlsh Ext= ZHHSIE| AR 0|2 QI5) B W2 FHEQF AI=RE0|
HEEIAD, 0152] 9| O{RE TS| 2lsiMiE B2 2l AFO| AH|2[0f Zapx{el =

i

K| &F0| O|FO{X|X| =Tz AOIC,. 0o TR 7HY 2 0lR= MAI=EYX|7|2e| eIzt

Z0|Ch MAZEYRIZ | E KM 4=2AA0] §i10 10Ce 2t HRESZRE H=

=>é
—|r£

7|0ig 22 ofl&t2 Hdst/| W20l ADAMSO| SEE UCHE o] YEHES EAE X0

Al NARIY O 2= E THE EM7F LEILEX] 2ILXIRE =E

LS AN

ol'l

ZrA|Ek(Independent Observers)2| AR} LIS AR ZQ10 2 W2k (i H= T2 X M|7|of|
SHOE CIUIRICE 0|2t 20 EHE I7t51 M5 AtO|of| M OFRl &siX|= =& 2| MEel=
Ho|H2|A A|AR 2EDo2 = THE SN2 MYSY| SIS0 FE 20{F1 ACh
olofl w2t MAZZEX| 7|7 LIQ| 20l M= ADAMSO| SE2E 412 MHES L2 58502

SU B eyol ool H7 =t

_):
5
|.|-|
0El
0z
A
N
rr
o
S

33 0|2{8t 2xX|Fo|| cht A = StLtE QB X|s AlAHS
ZQISHRID FASIICE £& 20| S WEHX|HA Mksty |7t O O] YHsIL7| 2o
SEEX| Hi i 0fof et dsHoF SHot= Z40|Ch

NAZELX]Z | ALR=E 22[H|of LIZ2|(Olivier Niggl)7H ZES! L0 =H,

SR MA=EYR7 || 7h 2 012 Yrhieh 4ol M= H|O|E1E FMAIZ etofl EM31K|

89


https://www.kada-ad.or.kr/page/100e01
https://www.kada-ad.or.kr/page/100e01

In-Depth

*HuEE

1. https://inews.co.uk/sport/wada-
artificial-intelligence-doping-cheats

2. https://www.insidethegames.biz/
articles/1063094/exclusive-wada-
considering-name-change-and-
broader-anti-drugs-focus-to-generate-
more-funding

HAEZYR7| 72 HAFR &

GAPEZ|HEIE S2(H[o LIS

o[, oloj 7|2k

EAAEIS AF

2| AMR=E2 7h1k2 O]2Hof

HE

0|2t YESILE

AHI0| =E|7| QlsiME B2 7Dt Fo| 2Rsitt Bt &2%0

7EE

FHHE=AHlIntelligence and Investigations, 1&!) £A CHES0| &A

R

7|E3 MAELYR 7| T

=S/ SR YEAA UE

= U= SHE HSsh= HEH I

CHgtal= oA

A9} Z=H| 7}

2H5ke T MAH AZx

o
2

| 3 O[AFS|0f 21

HE I3 (Anti-Doping Intelligence and Investigations Network, AD

nk|
=

QEIC MAZEYR7|F=



https://inews.co.uk/sport/wada-artificial-intelligence-doping-cheats
https://inews.co.uk/sport/wada-artificial-intelligence-doping-cheats
https://www.insidethegames.biz/articles/1063094/exclusive-wada-considering-name-change-and-broader-anti-drugs-focus-to-generate-more-funding
https://www.insidethegames.biz/articles/1063094/exclusive-wada-considering-name-change-and-broader-anti-drugs-focus-to-generate-more-funding
https://www.insidethegames.biz/articles/1063094/exclusive-wada-considering-name-change-and-broader-anti-drugs-focus-to-generate-more-funding
https://www.insidethegames.biz/articles/1063094/exclusive-wada-considering-name-change-and-broader-anti-drugs-focus-to-generate-more-funding
https://www.insidethegames.biz/articles/1063094/exclusive-wada-considering-name-change-and-broader-anti-drugs-focus-to-generate-more-funding

In-Depth

KAKAO AI REPORT

e = 0| Alzte| &2 X|X| 43 7|AF Aol Zest
AEX Xdg|Ee

22 Xq42|Z(robot journalism)0|2t B

- Ealf AthM o= oj0| Qli= 0[0F2I A2
uistel Alo] 28 .

2014 38178 Q% 6A| 25, 0= H0[X] LAl EAHNM|A EFRIA(Los Angeles

Times)of| LA YA ERE(Westwood)O| A 8km ZO{E! ZL0j|Af EhASH R 4.72] X|F 7|At7H
ARICE? 0] 7|A7F B2 2HelS 1 0|RE 7IAF HOJof ‘0] HE = 0= X|E-ZAF(United
States Geological Survey, USGS)2| X|Xl ZE MH|AE S5 211, 0| ZAEE= J7|XPJLBEE
22|E0] 2l WHE|UCl 2= = WEO0|RACH
7|Xto| Xt =2 el 2l £217|(Ken Schwencke)= X|Zl &
70| 0| wietir A JHXIES T JIALE RS2 A
25 0 X|TIS CHE 7|ALR Qls 202|F0| 7|AF 2-4of| 2 AE 2

2 20l 258 ME2|50 chgt

R HIOIE7H SRS SH= =

FESEZ|71 80l5h7| W20t [0 112 2R NERE &

JHTIRS 7 YES 2t 2R N

59( 5) pp.64~95

*2 21 | http://www.slate.com/blogs/
future_tense/2014/03/17/quakebot_los_ EERSS J|AF A A
angeles_times_robot_journalist_writes_

article_on_la_earthquake.html

*3 &1 | Z20p FAZE https://

www.facebook.com/kbaseballbot

*4 E51| 0|8 & ZE£H2017), Xt

5 22 K2
(Robot Journalism

2 | 153t dkim@lab2ai.com M50} A{Atofl A ZEE| 25t} HCI(Human-Computer Interaction)S /Tim‘“:;”d Sf‘e.m f"];‘“::'“/;“
o - _ _ e _ rticle Generation), pgl7. https

XMA5H S M2CHstn 2R —h A Ry e I—'|E = 01 ur)\ sto|2 x|=aiA |0 sxl=

S35t & MErsty A=F SN 2R 1_ _\ T2 HALSIRIE FSRSLICE Sli= ) patentimages.storage.googleaps.

YFOtol(Lab2ANIN S& CHEOIALS BOF AZX 20t0j|AM2| QISK|S R S AMH|AS JHAstD om/00/a2/84/80a56dbffbdf31/

AELICE

KR20170058785A pdf



http://www.slate.com/blogs/future_tense/2014/03/17/quakebot_los_angeles_times_robot_journalist_writes_article_on_la_earthquake.html
http://www.slate.com/blogs/future_tense/2014/03/17/quakebot_los_angeles_times_robot_journalist_writes_article_on_la_earthquake.html
http://www.slate.com/blogs/future_tense/2014/03/17/quakebot_los_angeles_times_robot_journalist_writes_article_on_la_earthquake.html
http://www.slate.com/blogs/future_tense/2014/03/17/quakebot_los_angeles_times_robot_journalist_writes_article_on_la_earthquake.html
https://www.facebook.com/kbaseballbot
https://www.facebook.com/kbaseballbot
https://patentimages.storage.googleapis.com/00/a2/84/80a56dbffbdf31/KR20170058785A.pdf
https://patentimages.storage.googleapis.com/00/a2/84/80a56dbffbdf31/KR20170058785A.pdf
https://patentimages.storage.googleapis.com/00/a2/84/80a56dbffbdf31/KR20170058785A.pdf
https://patentimages.storage.googleapis.com/00/a2/84/80a56dbffbdf31/KR20170058785A.pdf

In-Depth

ol0] 7|7t El=7R

T S Z7[0lM L5t MARE OB E 2
E0|AE & SAIR0| SAIMQI HIO|EHE 25 11345l O[HIE(A

07| X0|= ZU2|E2 O|H O|HIE 5

H
0z
1=
N
=
L
i
3
QU
(@]
=
5
[p]
®
Q
El
3
o
HJ\O
rSE
>
A1
o

[ 2] 22 HY2|ES Sall ZAs 71A oA

m ZR0 RARR

<—-- 201611102142.-Q

&k} KIAO| 105]2t BL7| &2
(2016-10-08, KIA 5 % 6 §t3}, CiE)

8% CiF &0l A Y2l 2016 EL0|0{4¥ 3 KBOZ| 1 $ta}et KIAL| Z7|0|M tetzt H2
Lo mElet ZLI7| 22 EH0] I S234C &
& 241 250l SE{0l 22 ELE E|E2|H CiHEE EH0| HH}EEiE}. 3
& 575EH4= 1782tEH18&E 2 6024l 88EF 12158 E 7|

o) Fote O
Z{ZH|0lCHS} 2 (Columbia University) EMIE{(Tow Center)2| H M0 2|51

APEA, EEHA(Forbes), F2EIA(New York Times), Z2I{&2|7HProPublica),

LB EAE (Washington Post) S 3li2|9] MEHQI AZH|S0| £ ZHOo|M 22

r

)
du
J2

AR & U HEME O] &RMS 2H 7

*5 =2 | Andreas Graefe. (2016). Guide
to Automated Journalism, Columbia
University Academic Commons, https://
doi.org/10.7916/D80G3XD]J

94

Y CllojE] £ofA

T EfRle} E40] Arh HA

|HSH(nhumerical optimization)

=xoR 4t

= 5:62 YHst &7| EOIE" 102

=8 UNE Chdlst= BIE 2Y FHAM 2 =& 2 el w2 7|AF 2o

OS2 LtMT QICE 2|20l mHolHA 7| Xt lamFNBOTO|Lt 4

Sh= AtE|7F S0iLtE FA|0ITh

KAKAO AI REPORT
KBO Fx|A2|1 #|0|£(KBOT) 2 7|A}
AE} Z21|0|0{1£0] thAH £T6t= KBO 2|10 HIsl 222 7&0f| A HO{X|i= KBO FA{AZ| T
27| 0|T|of9] 2|H £0f ATHH SR FEEX| RSICE 0[0f KBO= FXAZ| 9| X &t
MBS I3l Q1EX|S 2R MO A|0|2(KBOT)S £I3l 2018 7HRE XA 7|AIE

HE 2R ME2IE e gt vles #8sf Aol

e
[
i
ol
1
i
rz
1o
X
ng
k=)
3@
ful
k=)
]
ﬁ
:tljg
oN
N
]
i
_t-;l
i
I
=2
i=l
it}
inl
=
_l'ﬂ
g
1A
ro

F2C2 psls 2a1xel 715X (E2A(matinE BHE0| BBHCH SXIS0| F2 TAS

N
A
rir
An
)]
oA
ra
Ofok
rm
4m

5
<X
1=
~
>
=)

iy
oln
ich
k=)
=}
-
~
Rt
2
Rl
Rl
M
on
0z
_O'I_I
rr
0z
rl:l
mn
ict]

3H
>
n
|
o
d
N
>
rlo

KBO SH|0|X|2F ZHAIO|E, Z+E SNSO|| ARHE| 12 U1 RIS

—

o Gl B7I5t UL 0HY EOiR|= HXA213 F7|E 71K 2H FASCiH XI3=n

ME 7HsAo| W, sA9| Jljolsl(personalization)

F
Ral
rir
re
4
pal
ic
ook

P 2017t ot 5l SOt 62401 21 0]&f2f AfZ|Ql OFF BYIE 7IAZ 25t

Z2MEES TISHdt QUCt ALE|Q1 Oft F71i= O 13401 H HOJR|=C, 0] 71 &Y

el

Z=7H5HR| QLof 7|A}

mlm
06"—'
ok
_|

H'|
Q
N
Mg
=}
il
9,'.'
Ral
=]
>
o
re
=]
e
u
|
=2
ik
el
ot
re
rx
4>

2elojAl= Rrlat Blef #ofo] Hl 7|Aks &2 JIXIE XIHICh
0|2t Z0] MSHQ! BiAD|E|0{(mass media)2| ZHEIME 27HS8HA|Et F7(He =2
HYE|= HIo|EIE stiMsll 0|0k | RIS0{LE E2|Eo| SA @A 2 BRE7L BE Skt

7IAZFOFLIEL 7HOIE I5H HEH 7IAIE MEE Lo HEs| Zetsitt.

e

95



In-Depth

[ 32 31 SAph &I lste Uige Mets

QIE{HE|E A MH|A 0f[AI6

Timaline Narrative

— (=} [

B{H[0| A(interface)E Z==&tal 71210 2o Tt 37| Mg,

E|2 FA(nteractive news) A{H|AQ| O|A| 3}2H0|CE™® A&

=20

YWAOZ JIAE MSHE W o x0|UA Z0|22 JIME

b 27| IS XI5 7IAte] 7o

7|Xt2] FHEO|UK|TE, £Z20f|

—

{2 =2 Wt 21 M 22|52 X-oM eISXls &

WO = 7|cstt.

*6 =& | Kim, D, & Lee, J. (2018).
Designing an Algorithm-Driven Text
Generation System for Personalized
and Interactive News Reading.
International Journal of Human-
Computer Interaction, pp.1~14




In-Depth

KAKAO AT REPORT
mZ2|00{2|39) P IR RS TEO0FE Z0tets AFEXLE At0|of AXXK0| ST
FI7IRE0IM “Z2[0joj2|

A
&+ oIk o

x M
lo

ojn ra
ogk

02 ofr
s K

wlila
ral |

0

o2(00f2|IR2 1Y, T20f
Moz UARS EMY AEXIZE E0{SICE S, =

S0l 428t 3| 0|4 MH|AE ARESELL QUL
211] Z20p7R0| H|Bst= 715"

g
M|J 1] IE

LZ2OFLRO| ZR AHEAIS| 90% 0[&f0| 27| L&lS B L1, i 30%7t d= ALEAIIt

1

Xt MR CistEhS 2ot MH|AS ALSSHCE MH|A ZHte| BP Zutof| TX|X| 941

Bl XIG7HK| MBIA AL R EE L2 &50t1 U0t 03] AEXS2SEH -

0 glout, vtk o3 HIHoz

bl

A£E 0[2H0|C|O{ZHE|AH| F=0{Z! 0|2
ol 717t @ ZHIH(open builder)E A
Qict 20164 H|0| AL (Facebook)M|AM O

2 | 85 cree.yoo@kakaocorp.com 10 = O|C|0] 22 MH|A JHHS 5t QUELICH 32 xiEnt U2 R MH|ATL I E
FEX 201 ALBRtofA| 71X| Y= 2HXE B Z 02|20t Ats|e| Cifst HE A2 ZHstn, o £2 *1 23 | https://brunch.cokr/@
MAE BteE o] X3t MH|AS QHS0{LIZED Al&LIct

openbuilder/1 = E-||1_J_-|El_-|¢7|- =



https://brunch.co.kr/@openbuilder/1
https://brunch.co.kr/@openbuilder/1

In-Depth KAKAO AI REPORT

22 0oiH 22 ofH FHEZ Qs ZQI7tol| ChHelf nRISIRICE R2|= thes| 7|Ee| MH|AE APl Z2of 2t CHE APIE MEMO 2 SE517|k Sttt AXXE Of0|ME Mi{s AZE
MERo= Metst= 20| OtL|2t, off Z4520[0{0F2t ot=7tof| CiSt Pkt 2747t Ho LY. =Y (Spring Framework)E At&st=0|, AZA0|M HSst= 2|HE{(Reactor)2|

2|7t =25 He ME2 519 HlA(depth) 2 M|BEl= MEE MO Z 50} SiCh= HE2|M(Publisher) & #|2! Flux/Mono2}t 2t Y1AXHOperator)= 0121 APIZEE| Sa{dt=
ZI0|C}. AFRS0| 2|HE Z7| YH'E &eloty| fleiM e ZEAO|ENN HME AL AR CIOIHES HIS7 MR CIEHEME CHSt A|LI2| 0] W2t TG SFA-LE Heatehs o =2
MM =2 2|02 34| ZH|0[X|Lt 7| = H|0|X|E 5ot 27| YN E &olslof STt 4 Xte N =248 M3t
Efold, E2 AT ET 22 S AFBXIS| A7t S8 £0|= 20| ‘Helghol2ta §HohH o[2{8t
HEE st Hof| WEZe 4 A ot= 20| AR FEHSt MH|AY 20|t [O8 4] AZRE A|A 2%

J2|0 MR ERE0= M| ZFQ A7 MH|ATE MESHH| M4 2= QL0{0F SHCE FEA BRSBTS ey APl
e 283 DbIE £70/0] ALK SA| HEE FL & Irks 2E0| YRRt st o sl M
L2I2 £2|0] MH|A O|EHES =0[A| EICh BHH ARES olAN Lol MR o= 2Tt v S
Zelo| it B2 £2 80| 22l ARX EHoldomainS EFXOE AQITH M 24 AlEo| olmie e
AlZ F0|2ts Mot HE0| H|WX FH2 X (user) 7|20 X2t 3i|H| RXS(heavy user)O| e —
L DUNERE S, T LN ) HREU | T e gl

kafka | E
ﬁ STORM k 77777777 AP' i :

AZXRO| X AXX A7| U2 S A YAE o QUCE TR0k Z7| E2= Mo Tl AlZto] i, 47|
ARXEL2IIFIR AIE EF H2lste QE UG ZUE oM SESICE AIEXI7E EC2 Faoh o] SUAQl MEtof Cist LRIE EXHSICE 0|8 F7|FH o2 &0l5t7| 9/l Ofmtx|
HAIXIE M&stH @ Wh= Xte10] M2| 3 ifH oAl S8 Soff 22| o 7|52 A&alof 0lo{ZZ(Apache Airflow) 7[Hte] AA|E2{(scheduler)7t B2 =X, SA|CIEXHO=Z
sh=X| TEiSiC o] @Z Er = 2ol Z$h 0i7HH0l 5, AlZL M4 018, 7|15 B S 200 A 4T ol AzI0| st 4 Q17| I20]| B A|X| F(message queue)2t Ot
QlAlSH D XMASHMENE 71F5H0{ Rof M, A& (Apache Storm) 22| AE|(cluster) 7LR2| YR UMT|E ALESICY.
[32131772i 2F Y™

“0b4 Tl _
sEez U =M

o | 2
+—>

A Oz & B2

MH|AE SR Z2E 2|0 SESE| HhE0f AH|A JHEo| Hafst Ho| Btk 2E EH=

oll

B A o wE Y

oro

Xetef QIE{H| 0| Alinterface)E ‘ADTESHA| 22|55 Ciefet £ 7IS(ALI2|R 22,

ARWY & - REWY Y |.

RS BH A2 builder 7312 ojL|
B oz N Df7H4 B2, O[IE 22| S)2 HIZBICE S AHIA JHXHS @75 Oft AMHIAS ofid
2 It SN
. e Sizto 2 AR R0 HIZE Z2IX/0) T8 £17] Gh2o) MHIA L A0S (cycle)o] B, H2
o ol sl CHEE 4 9l
QE Yrjs P HFIR0|LI0| BBOR AIRE|S SE0|0, 2 SojME £2 £ sHil AmRRO Clokst E20| ATX HO[E{E D H50] T 10| AFRALe)]
BAEAOR HYS 51 AN WEX|(GHE), ALHE S5 SHOZ YL 2|1 ZNE iRm0l S50] e} HZe 4 QT ALBAHS 2|7} M2 A% 0|40 B 0[S
HHEX|(QI B RIS AT|FH/SA )| X0|7} Uk B 4 ULt AR F7H0| {0 T, MH|A| CIE| Qs HETIX| ALBHCE S2(7} 2O|LE HolA MHIAZ 7|28 1f 7|2
MHIAE|S AR ZHRE ATZET 22 2 0f0|XIE (bot agent)0f M ST QUC O|ELI F1EA, JHet BB 52 DA SIS HOESE MEUME 5 B =2
OlOIHET} O T/ HlO|E{S FEHOH, 771 ALE AMHIAOIA AFRSH= 4 91O, ALBHE OIILE Hlset M| £ TBt0 2 XHAI0| §I5H= Bl0JEo| T2k EiC,
CIQrst APIZEE] HIOJEIZ 4713 S ALBXIO FPPHRE0| HEM Hefz ZE 712510} 52 AFBAIS0| TR0k 12 29 (call up) HELF S79| 2 0% HEES 3D, 2/ 7K1
S SEHBICE 2 O0JHES AlLI2|R0 2t S0 012 APIE 558 4 9T, 3 ¥ 556 Q= TIOIEI7H £ E3l0f 0F4|SS LHOF ST 3t 217 Cist 7152 £7He 4 AU


https://i.kakao.com/openbuilder/docs
https://i.kakao.com/openbuilder/docs

In-Depth

KAKAO AI REPORT

FMEo| 7|dt Hol2tn o £ = FPIRES O R4 BHECIALE AFBXISO0| JstHX| b= LIOPt Z20REE ‘E&5A 2te MER i8] MH|AE MEstedl, 374 47| d&2
HERS x| Of=Che Mg SiEo| =0 A 0|af & 4 QT OFRII2E(out count) 2 Q05104 MA|ZHOZ AL XI0|H| Y=Lt CHEF 2A[7t 308 S0t
50810 Hi= LIS B £l =0, Ol 2T B2 AFRE0| 0| MH|AE 0|83t= S & == UULCE

121 5] Z20FR AH|2 s

WG Us OE TE2s FHOR T WllSUr e T BN s e mas
< ERORR = < zRoFg
2 g
sl 37 7Kg
W KT3 agm T

S L T AR
o BT {5} 1830

_ sjofejos

o ERE .- 60.0k m H

W ENC 0. & el
|e|&-§"tkhc 1% ()R
- 100

A8 33| 30 e I..
RInEM - 248 i

: 40.0k
wINC10-ane

«J BIS (8) 18:00

2 100% 246 2048 ()

G KTA AT

i 20
o LM TR TIR

20.0k

i e BN e U g L] i L] L] Uial g

UX(user experience) ZHO|AM 22 Aot ZEHZnt= CH2 1012 51| ST HA] SHE0)|AM

55t & Q= LYR0| 7}7IE0|MTE 7Hsst Zdo 2 H|SHE|0] QICE OFEIIK| = S35 2018.4 2018.5 2018.6 20187 2018.8

[y

FEl

>

t&5ts B, OHLIHO| M5, ChFsh YEfQ| O|0|X| =, HX|Of B #Ofl ERiE 4~ U= =X

q

[

e Hlg

rr

27K E HM|BHHO|CE 0|2{5t 3HHIZ2 R20|2tE 22517| Qo] AZ XSO HAQE=HAEQ} [ 22 7] Z20p70l|M LB 5iLt o]

O|=X|(emoji)E Z|chzt Z8i50] Zit=S EHRCE 100%

95%

90%

AZARO| 01 QLM X|E F Stts 2 ALEXt HIE0| 90%7t Hert= HOIoh

[215t7] SIshALS TEA| 20| I ERRIS, AIBXI7} Z2Zo| 5%

42 M X
R LR AESE =10 MHIAE 0|®sh= A 247| fl6i MSFE

AL
=
Baxiol HAYS AIRHCH So| SHRAZIOE WAl 2717} al= Zajnjoj2|aRe s
2
o

75% + + + :
AERISO0| Yt 22 SRE Blolg, | AR, 27| 7|2, slolztolE, H7| 2|4 Soz 2018.4.8 201858 201868 2018.7.8

MZstel MBSO Z20kE= ST o2 Z2[0]0{2]|110] Hish Z7|AIZITH7 0|2 X2 A2

i U7|0fl 20| Tf B2 50l S0l = St O] LR S Bh= AFBA} HIZ0| 90%7}

ot

© DEQ| BAO|CE 0|HOR 0]20f 20| HAHIC AR} Ut
pS x

ol

HEE Ysts AFoM MESHE 20| 71 BQ5ICHe XS & 4 Tk 017]0f & B T



In-Depth

St

tef

i

|=77HR]

S o
= 2

ok
LS

5t EB{LIX]|

3

20|

(=)
=

o
o

[=]3
=

Al 7|&2| L0of w2t AlhSe]

AZRE

o|ct AF8XIE0

fiof ettt

9|

.

Pl =
t

fiAd

= 2, B8R

S
=

=282 e

5t

S

a2

‘e, ‘HRIelA Zofsiche

iA7F obL2t

"ﬁDEﬁ

|

==

===

REQ|

S5t 0|9 AX

A

al




Tech Insider

Apache S2Graph 7|8t I{Al2{< D& stA 1= I 108
El2{40| Et51X| 23t 21012} 57Hx| EjAT 116
2018 ICMLE S3f| M= Al 7 S&F 126
2018 CVPR =2 S8 Y FQ 71 47| 138

spte aRge Al F2 Wy 148



KAKAO AI REPORT

A a C h e S 2 G ra h 7 H I. MH|A0] T{&12{'d(machine learning)& X &3517| 2lstiM= GllO|E 4=, HIO|E Mx{2|, 22
p p I e A, MH| A0 API A
— — XK Ee 2

u-l A|_I E-I Lél E EIEI §‘|_I.7°:| ?; 0| ZREIUSLICE SHX|ot 2

MH| 20 & M85t
AX| C|o|E{7 Ofcl, ROl Z7HE

MovieLens(FH|HI=) CO|E| MEES AHE510] Yst FHO|2h= El=st T2l ofXIE Saf 22iz
C|O|E{H|0| AZ &85t I{AlZ{el B E(machine learning model)Z} H|O|EE SILIR FASI5H=
WHE AT E T2 SHSLICE 0] 29| = W2 15 E(GitHub)2| MovieLens H|0|E

FE2YE Sol 2 d¥sllE 4 ABLICH

The abstraction(7H2)

Movielens CI|[0|E| M[EE S2Graphe| 7|8t BEol T2HE| J2i = (Property Graph) ZE2

[ 22! 1] MovieLens G|0|E| M|ES| Z2T{E| 2= ma2l

similar_movie
rated(data) (model)
Movie > Movie

MovielLens Cl|O|E{ MIEQ| Vertex, Edge| E31 2HAlS XIM|5A| AT{EEE

1) Vertex: H|O[E{0]| ZXH5H= LE(node)ES

(1.1) Movie: At2XF=0| MovielLens H|O|E{ M E!

(1.1) Gi[A|

movield, title, genres

1, Toy Story(1995), Adventure|Animation|Children|Comedy|Fantasy
2, Jumanji(1995), Adventure|Children|Fantasy

3, Grumpier Old Men(1995), Comedy|Romance

°
8
=
6]
<
£
2

2 | 2% shon.0@kakaocorp.com 771201 A Ci|0|Ef AX|L|0{= Lt U7, Ci|O|Ef mHo|= 2felat
alefdof] 20| B2 FHLXIJULICE S4x] Apache S2Graph(incubating) ZEMES 2|25t 11, 717t29] incubator-s2graph/tree/master/
T2 DBEIO|IA st QIEL|CE example/movielens

*1 Z 1 | https://github.com/apache/
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*2 &t

11 | https://s2graph.apache.org

(1.2) User: gstof| HHS K013 ALBXIE

(1.2) Gl A]
userld

1

2

3

2) Edge: Vertex2} Vertex 7t2| 7S EaigtL|C}.

(2.1) Rated: AFEX}S0| Ystof| H0{5H HH

(2.1) Oi|A]

userld, movield, rating, timestamp
1,31, 2.5, 1260759144

1,1029, 3.0, 1260759179

1,1061, 3.0, 1260759182

(2.2) similar_movie: H|==8t Q31 7t ZHAIE E3
0] 20N 712 B2 HEOZ ALS Y12[EE Sdff MHS0{ZTl tAle{d ZEOo| XMEE A E

Si§HL|CH CF2 27|(Edge)S2 Movielens H|0O|E A

m
2
T
=
ob
-
in}
=)
m
1l
Rl
=2

Mzatstn, MEHE fl2iel o|o|Ef(raw data)E Z3|5t= BHAI0| K|, similar_movies AHEXIES

YH 7|52 S5l ALS €112|F0| Mgt ROl o|F ZatE Z3lsh= W4l0[2k= XH0|7t

The technologies stack: 7|7} &2 @EAA

L2 Al 717120l M BB L= QLEAASULICE 7171201= AFSXIZE ZASH Z A0,
AEXI7EE ZHE, ARBAIE 2 21 27 § Chfst SF2| G|0|ES0| EXHiLICh B2
B0l o|FAH 20l H0|ES2 CiExt 22 7|& AH(technologies stack) 22 XE510] ZHS
Mdstn, MME RES MH|A0 HE3tD JUSLIC

Apache S2Graph™

71710l M 75t Apache 2T EY0] ATHf] QEAAZ H|Z5H D21 Z H|O|E{H|0|AZ,

0| REZ|H0|M= MovieLens HI0|E| ME THE XMEst= MYAZ AFBELICE S2Graph=
S2GraphQLO|2H= REST QIE{H|0| A(REpresentational State Transfer Interface)S Salf X&H=l

22| Hlo|Efi ofL|2t Mil2{d B X3|5t= 7|52 MSELICH

*3 Z 1 | https://spark.apache.org

*4 E1 | https://github.com/annoy4s/
annoy4s

*5 21 | https://github.com/spotify/
annoy

*6 21 | https://github.com/apache/
incubator-s2graph/tree/master/
example/movielens#the-architecture
*7 Z 1 | https://github.com/apache/
incubator-s2graph/tree/master/
example/movielens#description
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Apache Spark™

Apache Spark(O}TZtx| ALF3)ZE &L235} MovieLens H|O|E| MIEZ 7}25}1, MLLibO|2H=
H&l2{d 2t0|=2{2|(machine learning library)2| ALS ¥ 12|52 &850 2R S HHELICt
BA7IK= Shtel 210|222 2 Apache SparkS E&3IX[T, CHE T{Al2{d 210|222 S

20| 28 ThsgLith

Of

Annoy4s™
Spark MLLibS| ALS ¥112|5S S5l Pt= BES IHZ AFRSHK| %1, annoy™2H=
2t0|22{2|E 3l approximate nearest neighbors(ZAt 28 0|2)E &H= QlElA(index)E

[SH2Z M40 M0 AFBAIS0| S0t 2ot Y2l HotF=

)
0x
_O'h
K
=]

0

o
[>
i
b

The architecture(1= k)
A =2MA MY

(O]9 22 Hel 2 DE2IE|= MovieLens H|O|Ef MIEE 74X 11 Zetsl| W5t 3
MHIAE FYste S Y2 S SHISLICE

[ 22! 2] Apache S2GraphQ| 1 X&£"6

{ Reatime L packground |

Input S2GraphQL

Mutation

Input Training

Query/Result Spark

S2GraphQL
Query

071 Qsh WA Of|0|E{(rated edge) R Z(input)S ECHE H|XEH 3L E YeiF= ZES
TE5l1, 0| 7[RIC 2 AEXIS| HtS 2 241510 M otst PStES FH6F= HH

7|4re] =3 MHIAE A6 iLCh AR FEE|Y FEE= Movielens HO|E ME2)

_o'|_|
=
e
on
L
[l
il

C|A3ZIM(description)” 22 &1
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*8 Z11 | https://mapr.com/ebooks/

spark/08-recommendation-engine-

spark.html

(1) Schema A

2
A AZst HH XteiA2| ZHRI0| £|=6, 0] £20] 2=

ClO[E{H|0] A2 TH 2 HEYULICE X CIO|Eo| M EXli5H= VertexE schemaz M-d5ta, 0

A #=H(7t gLt

o=

Vertexs 719| #A L& 7Eotn LIH H0|HE &

(2) Data import

SchemaES 45t £|0fl= S2GraphQ| APIE &8510] H|0|E S XZE A0 XMZEEILICE S2Graphe=

HAZIC 2 BYSH= ALEXLO[HE HOlt 522 MY + = MYAZ, 71712 LHoll M
de| &gsta JUSLICE 3], S2Graphs CHEC 2 40| 7Hsst A2 E(bulkload) 7|58
h

[Ho= 22||0f QL= 021 Co[E{H|0| 20| Chfo| H|O|EE BtXol J2He Hef= Xget

OII

HZEO 244 1002 74 04t &= CHEFO| H|O|E{ = &F HOf| KM&FEt 4= A| SHELICEL 0|12 &

=

==
2 QIALICH 0] 22| MovieLens C|0|E| MIEO| M= T (rated) GI|O|E{7} 7}& 2 H|0|E{Z 0|2

II

o
HAZE 7|55 Sall MEsHH of2fiet 22 712Xl 28|17t 7hssHELtt

—

2 3118 Ar8AI7H BHS 2! Y& 10H (1), HIF0l| ToyS Z8sH Y3} 5H(LER)

18 ALEXI7H BES O st 108 IS0l ToyS Zatet gst Su
query { query {
movielens { movielens {
User(id: 1) { Movie (search: "title: *Toy*", limit: 5) {
rated(limit: 10) { title
Movie { }
title }
} }
}
}

DS MA5| M ALS LTZIES 0185101 AFBAIS S| B H|0|E|S 28 (Matrix

3
@,
o
0
o
o
=
0
@D
oY
a
=
°
J
or
rol
Y
S
=1
o
<
Ral
:Iz
=}
a
]
=
i
0>
0x
il
-
=l

[ 32 4153 olo]g ALe

Item
o 2o e ]e]
| INENENEN
el [IE I N I
| I
. I

Item
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—

4) MM DHO| schema 858

L{of|A AAEHannoy QIHA 2 S2GraphQL2| update schema APIE £3l schemaS YH0|E

=2
&
|'H'I
io

SL|Ch H0|EJ} 22 El & similar_movie ZHA|0f| CisH 25| S sHEH, &

12
Z3|5h= T annoy QIHAS &3l M 30| M 2HE 20| 7|Het Hiet Jt 52 FH8

(5) GraphQL& Sall Cllo|E =53] 3 API XIS
T2 5183 201 MEE A Clo[E{Rb 401 SEE 2 HI0|HE &M HI0IHE =3[&
2 QIALICH E5| £0{AE HES similar_movieE X3|ots HEQIH|, H|0|EE =3let=
AEXt= i ClO|E7F 217 K&t @i2i2f Clo[E{RIX|, 2-0| Co|LalstA| eHS0iUti=
CllO|E{QIX| x| Rstl AbgstA ELICk

HE Ut T o|o|EH|0| A= ALEXPYE 02| HAIE XMEsEs2 Hl0|HE Xslote
7|SBte XIetLch 2Lt Aol MM 2 M (model serving)g X|@i5t= S2Graphe= 0|2

ZH|5t 2t O0|E{ 7t @101k GraphQLE £t 2ttigH(seamless) QIE{T|0|AZ A A|ZHdynamic)

[ 3251181 A7 HHS Foi8 10T Ystet H|XEH 5H| Psh(RIF), F0|C| F22| A2 7Hx|2 H=o

1955’8 Elst= 5He| ASHRER)

ZHR| 2 U, W0l 19958 Z&lsh=

18 AFSXPZF HHS 0§71 QS 108 I3 Y8t 5H(item **Comedy?} Z8tEl 25
based cf)** AstE0} H|XEH Hsths SEH
query { query {
movielens { movielens {
User(id: 1) { Movie(search: "genres: *Comedy* AND title:
rated(limit: 10) { *1995*", limit: 5) {
Movie { title
title genres
similar_movie(limit: 5) { similar_movie(limit: 5) {
Movie { Movie {
title title
} genres
} }
} }
} }
} }
} }
}

AEXIZH ZE0HE Bist PSS E F= EfAT(task)= 012] 7HA| HAI(MH|A 2X(logic),
= U, Ol A=E 7120 AHZ AFBXIES| BHEE0| 71 £2 WAls
Ci|o|E{of| 7|2ts ZHE 4= QU= S2GraphOl|A= A/B HIAE SHAS RIH|H o2 MESEiLICE

27| A= <2l 10H2 HBIE E= AEX|A B0iFE 71E 22| AL T


https://mapr.com/ebooks/spark/08-recommendation-engine-spark.html
https://mapr.com/ebooks/spark/08-recommendation-engine-spark.html
https://mapr.com/ebooks/spark/08-recommendation-engine-spark.html
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S2Graph 0{E2I(admin)dl

0.10031 0.09899
‘\-\ 0.08568 0-09128 ~ g RN 0.08735 0.08786
32 007037 __e__ 00723 e
c 7037_—a—_ 00723

.03975 0.03035 0.0405
— .

opx|0
FIFIR0YM = oM A

S0 H0[E] 7|t 2|A}
ofZ 2|01 QlofE 244,

Ql= Apache S2Graph7} 22

Hil2d 7|&8 717t MH| 20| ME3h= H|0[E THo|Z22l(data pipeline)S 7HE,

2YstHAM 2 IR =71 "ol AELICE 2 12|E - DHOIRHE MH| A0 1 #EA|

851, 7|EECHZYUGI0l 222 LeLch 32| RS0 H|0|Efet

EE MH|AN EHA HE 10| O LI2 MH|AE

*9 £ | https://github.com/apache/
incubator-s2graph
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*1 &3 | https://

datascience.stackexchange.com/
questions/25411/what-exactly-is-
theinput-of-decoder-in-autoencoder-

1@ (neural

https://brunch.co.kr/

*3 49| R|e

g £02 S0i= 7|
93 http://kiss.kstudy.com/public/

public2-article.
*5 498 | AlA

H 224 (sequen

key=50905527
EERE=]

D5E S

Hat 22 kol
tial)2| £Ho{

O[2h= HollM AlHA0| oS 7h2d|

Lrarz 2a9e
| Sequence
olgst 34
hltp.//wmv.ns ki
w.do?p_mat_type
control_no=2ab1d0
5323211ff0

to Sequence
ECRE =
earch/detail/DetailVie
a0202e37d52c72d&

78bd0d406d4884a6

Y72 | oleid gsol
oz L@a
|(feature)

gnzFoRtn g+ ?AS.

"8 5% | 482 HO[ElE

ofo) EME‘ =]
Heeot oty

*9 21 | Learning bilingual word

embedding

7t E2{Y(deep learning)2 7|AH| #193(machine translation), 24

2 &M (speech synthesis) S 048] 28 200l 7|&Xoz2 2

KAKAO AI REPORT

QlAl(speech recognition),

YHS O|FUCE a2{Lt

doz F7 5 45| QT CHSE A AB(di

A Wy, H|X| & 7|7] W2 (unsupervised machine translation)

NMT(neural machine translation)2| & 13 P&l seq2seq(sequence to sequence) LIERIZ

M
[

&t&(supervised learning)? BA19| 7| ool 2 SAIES THMRACE 2 TF|Q| 2E HE,

£tof Q|0|Qf EH0] =M, 28 X, Eo] 2

“le chat est noir" <EOS> <SOS> "the cat is black”

[02 8503 12 99] [00 42 82 16 04]

Encoder Context ———— > |Decoder

[42 82 16 04 99]

“the cat is black" <EOS>

22 110l M3 ‘e chat est noir S QI245+H ‘the cat is black’0|2H= H1

=

X|(large parallel corpus)7} st X

CHIEEO| AJHAS MHsICE™

|&= SH&0ME HIOIE

0| Z2X| 28 77| SiCL7 0|2 HE LEX| Hlo[E7H B

Ls—

fof &77k? 2H2(labeling)=! H|0|E{Q} 1

Z(semi-supervised learning)™® 10| H|otsHo

L2
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*10 E1 | https://github.com/
kweonwooj/papers/issues/100

*11 Z1 | http://ruder.io/cross-lingual-
embeddings

*12 E11 | http://youngl.org/wp-
content/uploads/2017/12/%|7|2t-Ct=
O{-Z44{-0| 2HRH-EFAL pdf

(1) HX A10f A9t 0] Boj| CifEt TH 210] S

X|(monolingual corpora)Z 0|23l 2t2to| thof | S (word

embedding)S AT}

(2) 7F #|2 THo{ S8t 20t ch (bilingual) & HE S22 FHSICH

(3) i UZ2XIE 2H UH|E BZHshared embedding space)di| OiE (mapping)st= B8 L|E Q|3 (transformation
A
E

AZIC J2{H LIX| THE HolSke S22 HISEh /|0l ofZElct.
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SHX|EH 012 H2 Aoz 2EXQ 3|7t A0t = YHIE 1 XHl= HIZYEH (non-

deterministic)OICk. L 2|Z S50 st LSX| ER HY YA, o Y12|ES
2&3t=X(0] w2t YHE Zit= HMRIDHEE GabE 4 QICh= 9|0|Ch 0|2 Qs 242 oj0|E
LIEL= 2o ARI0] a)2F £H0{ B(210{ b)7} QUM 2t (10{2h= M2tof| M ZS f THE EHof
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[ 32 3] ojn|E SEahe Thoi7t =201, Yoi, YoM CHE Tho] £EE HOICE"2
st=0] 2dof a=of
H2} uto}
OfrE 2 X|o] 7+ Apple Inc Szoh—b
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hES 7>
of= Jimmy Carter . B .
S = Barack Obama TA—T5—=7
o FAYH  ALHEE
AIZXs Artificial Intelligence W7y
Deep Learning I

Ot22{ word2vec2 £% ZUO|Lt 2 LH0I M EHo{7} 2= S 2|0|E 0fslistx| ZEtct.
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a. Look at the bank over there.
b. Look at the bank over there. Men are fishing from it.
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He took another full piece and chewed it. “It is a strong full-blooded fish,” he thought. “I was lucky to get him
instead of dolphin. Dolphin is too sweet. This is hardly sweet at all and all the strength is still in it.” - From the
Old Band and the Sea
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All the children had an ice-cream
today. Eva chose strawberry (ice
cream), Arthur had orange (ice cream)
and William (had orange ice cream)
too, (EsHEA) - BiC Foist EM9,
pp.97~98
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Neural Network-based Graph Embedding for Cross-Platform Binary Code Search
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Delayed Impact of Fair Machine
Learning. Proceedings of the 35th
International Conference on Machine
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the 35th International Conference on
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- Analysis goals: Point estimates, coherent uncertainties
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*16 =2 | Nickel, M., Kiela, D.. Poincare
Embeddings for Learning Hierarchical
Representations, NIPS 2017

*17 =2 | Nickel, M. & Kiela, D.. (2018).
Learning Continuous Hierarchies in the
Lorentz Model of Hyperbolic Geometry.
Proceedings of the 35th International
Conference on Machine Learning, in
PMLR 80:3779-3788

*18 =2 | Ganea, O., Becigneul, G.

& Hofmann, T.. (2018). Hyperbolic
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of the 35th International Conference on
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*19 =& | Chen, J,, Zhu, J. & Song, L..
(2018). Stochastic Training of Graph
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Reduction. Proceedings of the 35th
International Conference on Machine
Learning, in PMLR 80:942-950

*20 =2 | Xy, K, Li, C, Tian, Y., Sonobe,
T., Kawarabayashi, K. & Jegelka, S..
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International Conference on Machine
Learning, in PMLR 80:5453-5462

*21 =2 | Bojchevski, A, Shchur, O,
Zugner, D. & Gunnemann, S.. (2018)
NetGAN: Generating Graphs via
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International Conference on Machine
Learning, in PMLR 80:610-619

*22 =2 | You, J, Ying, R, Ren, X,,
Hamilton, W. & Leskovec, J.. (2018).
GraphRNN: Generating Realistic Graphs
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Proceedings of the 35th International
Conference on Machine Learning, in
PMLR 80:5708-5717

*23 =2 | T.S. Cohen, M. Welling, Group
Equivariant Convolutional Networks.
Proceedings of the International
Conference on Machine Learning
(ICML), 2016

*24 =2 | Sabour, S, Frosst, N,, Hinton,
G.E. (2017). Dynamic Routing Between
Capsules. NIPS 2017

*25 =2 | T.S. Cohen, M. Geiger, M.
Weiler, The Quite General Theory of
Equivariant Convolutional Networks
(forthcoming), 2018

*26 =2 | Kamnitsas, K., Castro, D,,
Folgoc, L.L., Walker, 1., Tanno, R.,
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Clustering. Proceedings of the 35th
International Conference on Machine
Learning, in PMLR 80:2459-2468

*27 =2 | Parascandolo, G., Kilbertus,
N., Rojas-Carulla, M. & Scholkopf, B..
(2018). Learning Independent Causal
Mechanisms. Proceedings of the 35th
International Conference on Machine
Learning, in PMLR 80:4036-4044
*28 =2 | Kim, H. & Mnih, A.
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Proceedings of the 35th International
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Le, Q.V,, Steiner, B, Larsen, R, Zhou,
Y., Kumar, N., Norouzi, M., Bengio, S.
& Dean, J.. (2017). Device Placement
Optimization with Reinforcement
Learning. Proceedings of the 34th
International Conference on Machine
Learning, in PMLR 70:2430-2439
*30 =2 | Kraska, T., Beutel, A, Chi, E.
H., Dean, J., Polyzotis, N. (2018). The
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Proceedings of the 2018 International
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(SIGMOD '18). ACM, New York, NY,
USA, 489-504. DOI: https://doi.
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*31 =& | Hashemi, M., Swersky, K.,
Smith, J., Ayers, G, Litz, H., Chang, J.,
Kozyrakis, C. & Ranganathan, P.. (2018).
Learning Memory Access Patterns.
Proceedings of the 35th International
Conference on Machine Learning, in
PMLR 80:1919-1928

*32 =2 | Jimenez, D. A, Lin, C.
Dynamic branch prediction with
perceptrons. In HPCA, pp. 197-206,
2001
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*33 =2 | Ipek, E., Mutly, O,, Martinez,
J. F., Caruana, R, Self-Optimizing
Memory Controllers: A Reinforcement
Learning Approach, 2008 International
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Beijing, 2008, pp.39~50. doi:
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and H. M. Le, ICML 2018
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*3 21 | Chen, C. et al. (2018).
Learning to See in the Dark, CVPR.
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*5 &1 | Zhao, M. et al. (2018).
Through-Wall Human Pose Estimation
Using Radio Signals, CVPR

*6 1 | Cao, Z. et al. (2017). Realtime
multi- person 2D pose estimation
using part affinity fields, CVPR

*7 21 | Hy, R. et al. (2018). Learning
to Segment Every Thing, CVPR

*8 11 | He, K. et al. (2017). Mask
R-CNN, ICCV

*9 Z11 | https://sites.google.com/view/
fgvc5/home

*10 Z 1 | http://activity-net.org/
challenges/2018

*11 Z71 | https://davischallenge.org/
challenge2018

*12 #11 | http://www.robustvision.net
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from glob import glob

import re

import codecs

from tqdm import tqdm

import xlrd

from jamo import h2j # syllable to jamo
from itertools import chain

from urllib.request import urlopen

def refine(text):
text = re.sub("\[.+?]", "", text)
text = re.sub("\(.+?\)", "", text)

return text

def load_hypua2jamo():
url = "https://raw.githubusercontent.com/mete@r/hypua2jamo/master/data/
hypua2jamocomposed. txt"

lines = urlopen(url).read().decode("utf8").splitlines()

hypua2jamo = dict()
for line in lines:
if line.startswith("U+"):
try:
hypua, jamo = re.split(" => ", line)
except ValueError:
print(line) # U+F86A =>
continue
hypua = chr(int(hypua[2:], 16))
jamo = jamo.split("%")[@] # trim comments
jamo = "".join(chr(int(j[2:], 16)) for j in jamo.split())
hypua2jamo[hypua] = jamo

return hypua2jamo



