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olu] JAFAEAD 71&e @Al MA ATolA 43 AP o]
7} Bopo Mol A gol i glof, mA 1 s

a7 2Un Y gofA trtes Yk E3] 20063 71U S1EA
T woFY ALE FoE upFo e Aun Az IE wFY |
g Jidel As &7i8 olF £ 15Wdo] AWAT, AdFAS #oF
E 3 BopollA B olygl mE 4 Holol 2 OW el 7
<°] HAaL, ol gk A7 v A3 223 won.

2012 vl= duid(Nevada)Foll Al Aoz dRt=goX 2853
Zke] ek sh2014d °Z47<M A 7hsde AARE AATHE AES
Z23}o, 2020 5¢ FHUge AeFPAHAETYIA T2 &
3} £z 8 Ao J&f‘z )= At HHom A3 HA A
v 2% 7H58A QO;LO_E], To< 2030 g¥e FEE Mo T

A

o A2k A& ‘:/\l% Ad Fo l‘“/‘r IE*‘: /ﬂlﬁ] 15 FAdA-s2F B
1 o)

HJ_

sbch HaHel A Jee ZASIL WIS Ut AFEAD

7FEH 9 ‘2020@ 10t U= J =(Gartner Top  Strategic

Technology Trends)’ D & x4  HEA F A B
= A FA(people-centric, Ao} YAY Fol F&FS F&= 71E)
¥} 2~utE FXHsmart spaces, H, AHFA, AsA S 9FS F 7
)& UFolx &/NE st e Aol §AHolH, I JjEES YR
A o3 2o

1) 7FEY AA 20204 104 7|4 Ec =aF
www.gartner.com/smarterwithgartner/gartner-top-10-strategic-technology-trends-for-2020



- AF F4)(people-centric) 7]&

AZAs(AD}t tAl2d(ML)E =} 7|asS o8
sto 7= AtEste] WxE Ws A0 09 Qg A

e A0, AL CAel S Thsa
(Hyperautomation) CIE=s=as] RPA(Robot Process Automation),
iBPMS(intelligent business management software),
Digital Twin2 o] 9.

tHa7ddol 712 oldliosl+= AlH(technology-literate

e people)E AtES  oJslist=  7|=(people-lilterate
m m; e‘;i‘;nce) technology)o] CHA|gt zioz Aust. 7palalAl(AR),
S =P A(AR), BAA(MR) ®ul ofuet ohEApd &

A ‘ﬂEiﬁﬂOli(HMI) 50l A=

7129 YRgh= AFFEAl 7]solu AFEEokol A%
54'?_](5]%01 =) ug Qlojle A A2Y 4 9\15%

Rl el y Sh= ZojH, 40i(s-& 7, dlolEe} &A1, 4ARRI 1
(Democratization) 2]al X]A]) oo AFE Zolzt AYsty, o] A
B9} A1 AlFES st AR S(AD) =9 i
o olEd A

9 372 AR AAlek 2R dS Fere]

sw =7} gt 7l==2 AMEEH, Hofj2iE AR ES AMESH =

e oe el 372 b & 9ol ARl Aae 571

(Human Augmentation) A7Ith. 2alsol 57}4 =g 40 A= 1AM
273 2.48p0|Q 75 &4 3. 54 45AA S0,

150 Alste st doleldl i Aol s

olojX|A| =X, 7|52 HolHe At Ao A

£y 247 = Al ST At JAFAS(ADLE ‘31’:_"“—1%

(Transparency and | (ML) Z42 Q171g tjAlste] ZA S Y=g AL

Traceability) Hlog, 0]‘— Ao] 753t Q3K 5(explainable AI)

o} Al AuAcH 22 Wilo] Wash. 60 a4
2e), 53 7). Az, We U ATy,

=
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e A, 282 240 dgo] i ZJE7F PAYst
= T4, AHRRRF IPhR XoM AYE= ARE E
7et/AHe e 71 olx] | Z2A(Topology)d. 5 £ AEA o] ofd Hlolg]
(The Empowered Edge) | 7t A&+ HEHZ @Jx]—@r 7}77}—3— oA HlojEl &
Aelots WAlolt, IoTx 5G 483t wet g40]

sharg 29,

2) OAY E9(Digital Twin)o] 7] e GERtoIA BHE9l00], 22j5jel AR} HE ] $Us7] B

He Y 9RS orSol BoAYPe oM UM Aol S0l opiA P o5 & 4 9
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(Distributed Cloud) st= Zgtoc Az A2 Aolsht, HOFREA|7} o]

=22, Agxa APEAL,
AHg AH2 o, ol AZAIS(AD

=2 1__
(Autonomous Things) | T AFAAHA s ”%5% a
AR o 370" 557340 vixE ALY,
Azl F&5, " 82, At"E, 59 Ad se=
Al 2701 E2AQI SEAULS B2 7|dEo s =Uo] EHi 9o,
(Practical Blockchain) | Al IoTQt 3ol A|&AEH HAK o2 "F7st 54
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sl 9= AFsta ofulsiors.
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olm ml=o] AHS IR AFA s = (Department of Defense
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AFASADIH A LAARE EASFAOM, H2 SHeeof

9} A4 guelEe] BAF} e W &9 Aol HAUT
A I Aol w'A fgken, ofgjet o] H W 577} U
A, 2718kA] 3 I Z2S JRAF AFAEd Y 1 daes S5
Z 5 Adn
< Q1 ZR| (AN HAL>
CI1FFTUE S 3~ <2011 > FEO ]
BH HET =4 BM=E S n1eu > s
- TS 1 X | Fewmasa |
19501 19604 - 19704 : 19804 19904 200041 : 20108~ N 7
ot |?ﬂi~"%-'*‘ll = | smuzn |
- ZM|FEA]

[ 22821 |

M2sh ZUFE 1242 00| 2]
AAs AL AE (23 A1)
I -OfH| A 7| -3 HMER =2 sE
(XORZA) (2FHHIH) (Bid)

CEA AR AW 24 >

1) 19503 o

- 1950 F= TR g™ %’(Alan turing)2  Computing
Machinery and Intelligence =& F3lAl <53t 71A tsiA A
Fo 2 Jled

- 1956 ThEriZhE) & wphAE hEMZSIolol He0 Al §oIE AIF
- 1958 =Y Zap 2ALRY ATNA FAER(QIFAA T
eSO, ol FF gy /27t At



2) 19603 th

- 1969 viRlAT)e} Alo] R HHE= XOREA=S A¥ES7 =71
3tS Felx o g =W ‘HANEE’ oldgk HE yUOoFZH u|LHE
(DARPAE AFASAD A7AFE Fdahes 5 13 45718 2en

3) 19803 )
- A9z Wye AR ~"l(Expert System)S AEIIES A4S

9 A 22
5o Wl x_-s: bl gel s

A
|28 o2 1980\ U)]
FgAo A A

4) 20003 o] %

- 2006 iyttt EREUE S Az E e
stk 2ol Deep belief netsol]l #3+ =
E02 O 3 FA4A7H Heldol e F5& o

- 2012 = A o] A Q14 7] = J](ILSVROANA EE2EM A=z
E 2FEL HEyd e =E omA EAXS 3§

(Alexnet)’ o2 5= ZA|ISAT

3) =Aolu A AA7 |2 te]= 1000782] ZE|ara]et 10027]9] ofujAl= oJulx|QlAe] =S AF
ez, 201280187HA = AT YAlol obd ohE 7IAletS o] oy £52 3
g EEE Ama) PE 249e UMY AZUCNNS olgatel dAdl(Alemetoz 9%
ApAIsETE. o= oF 84.7%2] FHEROM, 252 74% vtoll HA] ottt ol 2015do= MS
o] g9 I:QH‘:-']OE_ 96%2] Hetr g QA9 xIX|5tC} o]= Q1719 QX[8Ql 5%HC} 245 7
2 0|3 AFAS(AD 71ASHE] F57t defdoz wiskstA gredict.
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off o
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=

AL, narrow AD7} Qth A3 EA L AT g A% AT
AFEAE =7HA AsH R PFEste ZIAE Tk, o dd w
Fol At FHHZEIZR Fdsy v Iy g JIEA T
=4 2AE MAste Aedd s st= JIAE EaH, A8 =
of ojdlE< ol L GA HFolgts 54 okt AT <+ 3
oru® ot AFATelEt & F AT o2 AT Z2 A7t AF
Ase MEste vl B2 w0l dou, ALKHo=z Agy 22
VEA = 7] AsiA m™stal lon, old JIgAs 7HEdel A

HE AFAFADE ook A%, MAHY, Aslstsa o
Hidol gk A& ujE ¢A X o, AE &5t & AHESt
= A9l Qed, Andos AgHE BAY WS okl 1Yo
2 A8 »A s 2o

<UZA AN 7>
[ o1z 215(A) (DjAl2jid(Machine Learning, ML, 714&&) ||
co17t0| &t& a2 -HAUZ|AH, 2R 512 s
= 1 r T o ﬁ i : = . .
2|2}, ArAS0] 9 Dﬁg‘;lg; zﬂ?il ( =12{d(Deap Learning, DL)
ojsis 52 e 2 EXEE A0 | Coiztol yawrs et
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! QF-EF o| 23| - 2EEg - RNN
| —YUBt 2B s -RBM & -

CEA AR AR A4 >

ol
[>
|m

HIAE(Turing Test) : A2 AFA|5Z HEsI= 7|&
ol FQR] ZE 4 Q

T =2 3
o L
& WAskAl fata et

o
4r qm

i
—r"o>.‘

or
&

Foh
A
=]

z o

,4
cE o K
0l

Q.



2) HAlEg

HAlH Y2 Learning ©]2h= ©@ojold & = S15o] R H dHA
HolHERFEH 222 Sas stY des FIA7I= Zleeln o=
HaledE skel -l v A o] st elH e Ale W m

2t gdukal o ® 2 Ed<¢5(Supervised Learning, Ago] = dolg Af
£), BRI =385 (Un-supervised Learning, A Eo] $l= ©lolE AtR), %

3}&}<5(Reinforcement Learning) &2 W& = QUth

<DjAIZYMLIS) 25 >

o{Al2{ (ML) Al =8&(Supervised Learning)
Machine ———=| | E&{Ciassification) #| H(Regression) .
Learning o Hlﬁ-ﬁ-ﬁ?__l_ﬁ_lf’l_f—}“ j ‘E‘—r’—“'?_' I51I‘5-"|F—i {Eeﬂ’:]__f
K A2 arpal={Algorithm)
- KNN - Maive Bayes
- Support Vector - OjAtEE URRY
! - Random Forest - Linear Regresstion
" 1] - A1 A GF (Neural Networks) 5
[ sty \ I'I Hilliﬂ”‘{Unsupemsed Learmng}
::RL Reinforcement Learnin ' S T e 3 LR P T 1 3
RS =2 Clustering) i Eﬁtﬂharacienzatmn}
- A|SEAIO B Zo|H M - Gio|E{Y SAHd 289 | |- ER'—;— Egﬂr
& 4HRewards) 2 T s —
—_"'?I‘; ‘ﬂ.ﬁr‘f E;,Jiq "“—‘I 2 orv 2| =(Algorithm)
- k-means - Ay AL
- 4= F4(PCA) - =24 FEM(ICA)
= EM (Expectatmn [Maximisation)

- DBSCAN, OPTICS. GAMN =

e AEdGoe ERE SAAY, AN
17} o] A2e WMARET AHots BE
ed Hopel mepel WAL o Fol Zd ATA%
Ttk aRgE o ABAAT kel o
Qe 99 AFAE GA SEe|A BE g%o] odj® A J&
AW, AF AH/E FEE olfE HFF IIAE T F Atk
2 578
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o124 e et
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- B] A =38}<5 (Unsupervised Learning)

tlo]E o] Labelinge] oA & Hlo|HE 4ol 71 HolH
=9 FTEAA EAS Foste= Aol FHon, HRFHoEE TF
(Clustering)® E-AJ(Characterization)e] Ut} Hgo
At &R Zobe BEAQ] AU HolH e woXUeE 5 T
AT W Fo] FEHY. T 222 Shgdte 54
< Y AdFASADE 7HA7] HliA = o] HIA =S
S

ek, ool HT AT7F ol o] FoA A U= FRoltt

WA EetgelE e 2o dnEse] A8HD 9

A
e
i)

(0]
An
2
X

Q11 2] & (Algorithm) A
TAE ZAA AYE 7|dte s
k-means JF2 270 k9] Ao R eh,
=xstso) Sagl
= = AMA| go|g & 7HE fo|g”
A 2% o o Jia AT
TR ColElE AXUO = SHUATIE
e APCA) 7]%ol0i, colElntol o] AR
=342 B H(CA) SU4E B4 U a0lg B
EM(Expectation = a - sl o st
Maximization) s/ 22010, Yl 7ie= 553 ¢
DBSCAN (Density-Based | 7]5}sHA ?lti]i JTAE AFSSH v p
Spatial Clustering of golg < ILEJKOIIH AUty o 2
Applications with Noise) —E 19to]] ArEH
OPTICS (Ordering DBSCAN H|251H, HEA TOIE
Points To Identify the | @E& ChE= 7Zlo] x}ojo|H, ++Alsto]
Clustering Structure) AFEE
GAN(Generative Qlo] Hot SRR E 28519
Adversarial Network)6) NMZ-E golEHE A= 7|¥Hd.

HAHY Y 7B 42l 35S s e 22 HolErt e
Z AT, GANS 222 FA HolHE HAT F7} 9o 2xa=
ARHE gxs T 77 Aok o= WA AHGenerator)7t A2 o] w]X]|
2 AAdstd IE A (Discriminator)7F 219 A RE Flst= FAo] wrE
sHAl foh E8AH 2= 7R A H, e Ze AbE AR So] QlTh

6) 20143 GANo] %

1§ ERo2 Uske o G2 tojel A Malql dolss Al d7Hl o 22
(Yann LeCun) w4= GA =



% (Reinforcement Learning)
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(Agent) (Environment)

AEf(State) |

<CEA AR AR A >
Fetstgol AT AMEEE AldS BEAE, oo dE(Agent)7t Al

27 (Environment)oll 4 & A 4 el (State) R} =& HFRewardS Lo
7 dE(Action)s 5 WHOoE dA WES FIA =& R4S
Aol WhEo X I8al olMEL ©|Xl BMY ¥&9iie A3
H7FE2)7|H% 3 85&202 & + AESF dHed 719
DRL(Deep Reinforcement Learning)= 2 83slod, gr|&H o= A
&
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Jetsigrol = theat g LaelEsol
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ety 2] & (Algorithm) A
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Sstop2 3 ux A 94 (Finite Markov
Decision Process) A&

DQON (Deep Neural Q-Learning2 ‘Deep Neural Network =
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gins Ed =

én%

Q-Learning

Network) 245 sty W
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- x B Wi ; - ' \

\ -I! HE2 I."r - Jﬁ!"? J':‘.I"Hr“!—“!

=S | | [Deep Neural Natwork] | |
i | vmiaw Sadic wolol eyl |

zr; = | P il 1
—3» o & {Meuron)

o N, W & o
L
AW
g
12}
ko
Ht

o, Olr F-?ﬁ
ya M oo
_OL
e
I

41y

L

2= ‘
v — (EEnpEEn ()
HUEE |

{Parceptron) |

<CEA AR AH A O

Hdadeole a3 22 dugEFEo] AMEEHIL Ut

2e)E (Algorithm) 49 A &
DNN (Deep YHSH 285 Aol 5 | &, o|nlA]
Neural Network) 24y3soz2 JdE AT O] Al
CNN (Convolution | QI17to] AJAIZLR S websH AmE u|%
Neural Network) visionk|2] 45 29 aTr -
RNN (Recurrent | 2924 5237 2lo] w3y
Notral Norrert | dlolE{el A ol g LT
e Terer bset A ol A7 A3
RBM (Restricted | {ldden, nodefh Visul DBN]
Bolzman Machine) node S L °° 7)1 2]
DBN (D Belief . - MNIST($Z24
o | vl sssioige s | MNSHER




J83 Z; g EES 902 AMREHA] 1, £ A9E o
7] stel AZ ABE o] ALH A ol ARIE olulx] 4o
2NN AH8) 728 E4¢ #28 F, 1 542 oz dojud
FOZ[RNN AHE) &4 93 o9& HAgFEGD

Visian Languags
Desp CHN Genorating RMN
@ A group of people
L ¥ shopping at an cutdoor
L] i Q ke,
—— ® e e
B L] Theaire: ibre: many
L vegetables at the
=1 fruil stand
CNNOo 2 AXS BXAsta], “People,
outdoor market, vegetable, fruit
stand” ot #2 oS RESo
RNNe =z 7dsli5H RNNojA #7442
A EHom A/gsi.

< &4 : Deep learning, Yann LeCun % 391, Z+& 7 IF=x >

olgfg AFAAH 7Hte] JHd gy AXshE, A EgE, 45k
5 5o & dxdEd A FF FLo] Hu o, =2 Y B
EE 7HAAR, "Helde 2EFA AH F v blE A gk dig T
AAQ WAUZE olslstAY A g AHE 37] AHTE Aot
(ftH &S0 HY AxgTgs WY T JdAHEH UFELY Hfde 2dx
ol "k =& 59 Aol rtesitt) OIZ7]d de=EE ol Awol
7t dagFol i 71 Jde] BestH, B2 AU Ha Atk
7) AFX=(Al) Bof9] z|1 AE7FQ1 Yann LeCun, Yoshua Bengio, Geoffrey Hinton?] Naturef]

=8 20, A& H7] : https://www.cs.toronto.edu/~hinton/absps/NatureDeepReview.pdf
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A7 Holg 7IE R Farles 4HEH U+

AEA 5 7w gt 7FEUHR S Hype Cycle 7]
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L
v}

Gartner Hype Cycle for
Artificial Intelligence, 2019

]
=
Q
= o —
E (e TR 1
[+
]
=3
L3
W
A
A
Arii
Paak af
Innowation Inflated Trough of Slope of Plateau of
Trigger Expectations Dilsillusiorment Enlightenment Productivity
Time
Plamm st B Pl rode” b
ey e @ 208 ymn B 5100 e @ o a1 papen [ T pp—— X o by 20

gartner.com/SmarterWithGartner

Source: Gannes t
Jl’l1 darimes, Ing. andfar as affiliotes. Al righis reserved. ar ne:

< &4 : Gartner £3#°]x], Hype Cycle for Al, 2019>

2d o+ =4 A4, 2R AY AFE 2XES T

2d ~ 59 ol : HH WA, "HEid, AR, Uﬂ’\]?ﬂ"‘ s

- 54 ~ 109@ olu] : uRX Y £, #38<, Al Paasd), JAEAA S
- 109 o)l E8 HFHE, A&FRAL E?ﬂ’ﬂ AEA s

/l

4

2L AulAE AY AFHo] ot th89] 37HA|R 1.SaaS(Software as a Service, A3 EY|0]
AlE). 2.JaaS(Infrastructure as a Service, ZJH]e} Z2 Ql=e} A|g), 3.PaaS(Platform as a
Service, ZIE %) U 0], Al PaaS(Al Platform as a Service)= Al Z=Z 2 dlgjixL Ig}
SE MulA PEA. geba A ABEQE A2 dH|gog A A5Als Eol A7 & AL
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e 7Y Tle
MEE AS A

mel AAAH FAE ATAS JEe
$A0), tiolge] F8 FrhsdAE AEA SAD
Hool] T3 A A= e MAATS 2017-20180] AA ol
93} go] AFAS =rb AW WEAAT 1 F FAZ AU
s} 7 9 Selele) Fukw UG Q7 Jsty DA v, =
2 o) 28 Zrle UF AFAS A FAISS AHR A )

Artificial Intelligence Strategies -:-
Marchs Pan: May Al cinbern December; fnuary;  March: Al April: Fing Aprik UK Feliry: White My Jupm: Bowards  Fall 20408:
Canodien  Sngigeee ASSbwiepgy  Finland's & Budpet for &1 the Service  Warknbhap A Sector mnmmlt Sweden's A1 Al Strtegy EL's &)
A&l Sbrrtegy  Announced 2031 Strazegy Talwan of Ciidimns  Sor Strangy Cipal Sarategy In Meica Stratngy

A ol =lol | Bl b =10 ]

S e

o ENENEEIZNIE AN

Marchi U jyly Sewt  Docsmber: lanuny: Agtil: May: Fall 2018:
Generatios  Three- Y B-luhf-hdnlnd strategy for fmur'uu Eammunication Australian l:lb Im--l Germany's &1
Strategy Al Plan Action Plan Al Task Forte  Digital Growth  Strategy o Al Busdigut Serateyy  Strategy for Al Strakegy

" E B = m @ - = g BEE

< &4 : An Overview of National Al Strategies (2018) > 10

D Ayt

A9 oM Zo] AUtk ARE 20173 AA Hx2 7R
of AdEASAD A= FHstReH, o= =7halsd7A(CIFAR)

=9 Wilyt Al A =H(Pan-Canadian Al Strategy)S. &4 o]& 3 <l
FAG(AD Boko] oA AAZHCE MEdE F7HE F YR ws
= H 2 719 E sAeH, el Eof By ofygr & HQd =49
01]/\15 T3] #8) =98 st o

9) AFAS(AD Al =9 QAR|Y/S FA (2019, AZELo]YAALAL)
10) &A] : https://medium.com/politics-ai/an-overview-of-national-ai-strategies-2a70ec6edfd
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A 18 Fx, AL AF BEAE duEs fas, +d Z=2O,
AP~ O8a & B2 &Fstal A)E 75k, HHstd A4
Aol ofd AAC EHA= FAZ Al A+ AEHE te= S 2H
A4 g 53 A 2HEYS TS 45 A FF FHe=E
Zkzko] EA4stE Al AEAIE e olE &% 08 83 A
T2E M F YEE 3 Zo] EHog

Canadian Al

Ecosystem inoiareih Acomiesrict
2019

itgagne
Pebde & Man-Predil

Slarups & Eveiprises
Azadimic Labe

Sranupa & Enaeiprigesy

'FHLU"MWL {Curteide of Cluztor Cies)
i maminnal investars

=

< &*] : 2019 Canadian AI Ecosystem (2019, jfgangne) > 1D

- Pan-Canadian Al Strategy 8 W&
2017'@ 39 =712 Yol Al AZS

Adg A H” dEaid v
Pan-Canadian Al Strategy=S 4333t
AZF BaA12+= uiid CIFAR &3 o)A
HAEIL Qom, o]F Tt 1<t

AP WS ¢ 5 A

CIFAR 5 ;-!- Mila 1

- T

=3

<&} : Annual Report of the CIFAR Pan-Canadian Al Stragtegy (2019, CIFAR) >

11) A : https://ifgagne.ai/2019-canadian-ai-ecosystem/
12) &X]|:https://www.cifar.ca/docs/default-source/ai-reports/ai_annualreport2019_web. pdf ?sfvrsn=244ded44_17
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Aubchel AA Al AEAlS] A BAe Slste] Hakele)
PR A $125MEe FASI glom, 7 F(eEe e
$80M, &HEFT $100M, #A W F SI00M)AME FI7HH o2 BEXE
oz =7 Aol Al A%e 4FHow FAsy] A9 =
gkl glol AAH O S405MAF FAH T ek

U @ o] A A4 A28 Best Paper Award, IEEE Winter
Conference of Applications of Computer Vision, Facebook
Research Award 2 Bloomberg 50 5 A3k A A Eo] 277 0]H,
=Z7F AAFH o2 Al 2BLER]L uld 27% F718te] 65070 ooz
ol= miyd 51%7} 75t $418MO = A YW= = WA FX}
Aol FFo] At F A Y

T8 Al 59 A+ 74

Vector Institut

{&* : Annual Report of the CIFAR Pan-Canadian Al Stragtegy (2019, CIFAR) >

(D AMII (Alberta Machine Intelligence Institute)
. AW ElF ol =HEA 9 University of Albertao] 91X&la o,
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E3] 7]AIst<(Machine Intelligence) H-oFo] olsf e} A& =32l
-r]oH 53tE 7Bo 2, o AT Boks A ASE
£ Al ol&, A3} g5, A7 S8 xZ O Aoy

7]
SR g
2% 9 dolel slolds AZe ol Ue.

x AMIL YoMl 41 Eeid £ Q5Als # A4
1. 2390 tjst Ak, (Diagnosing Schizophrenia)l3)

- AMIL @72t ARERAslolel Bel AR Beln FAste
S A7ty Qi ol: wAledat Te ARE 2 R AR

stof A 2AS o & olsleln, o ML FY 5¥E =

Fi =79 PHe doleg Satol Awstn k.

- o9l ATAME Naturexlolw Meid 9lon, ojAleld 4w
5 SolM 74%9) FRER xAYS dEsied. S8 57 54
of ofgjet RAY A MW Fro WAZ Wl ofe] 1o 2
A Y BES Aol WAS Vo slgon], ATUse ¥

o 2
EXsE ¥ 7|15A A7l 2% FGAHIMRI, Functional magnetic
resonance imaging) 4|o|g& 25t}

- o] <+of] AREH WAlzld &
Neighbors, Linea SVM, Logistic Regresssion, Decision Tree,
Random Forest, Naive Bayes, LDAZ A}83519 0o, o] =
Logistic regressionS AFE31S o, 7 =& 74%9] Atz S U}
BUdZs € & Ael, & Yo W2 gojeioR sitS

2F11 2] S5 =2 Baseline, Nearest

ol

o] $2F0lL o 5 AEA Aot LS Hobz FFo|Holcy
= olo} e 7)5A] Sigo] Rl Ago] Briw, 2 Aol ot
ojgzlcto] Atgste] Br} w2, e Auoz gy ofat
ABL Ysh 7leld Aoz Bact

2. MR WS vl EH B FAK PRI

- he : HEA EY e FEj] o =AolAlgt el HeA" o
52 PEste AL Yeoo]HE AARAE 28] 2 4 Qer
Uubs oz ulHAQl ofo|HEL JA AT HEHQ ofo]HE
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@ MILA

. #AHo e 7]F o Z University of Montreal and Mc-Gillz}
HEUgS 21 ow, MEL Jed daeEd thekdt 2okl
AL oA B AFAAA FALSE o] FoA AAZHC=E
Iz 7HAOE, FQ AT BofEE wd o REHEH, wd
= o
o h=3

Z1A e, AA <14

# MILA Uol49] 5141 wagel 2o 8Als o3l 4x
A £A 2

1 2EA cloje uHEsE 98 ATE # A
- T ARl w2 gl QlojA AbFoAbAY m2A|ATE e

13) Diagnosing Schizophrenia, AMII (2020¥, Spencer Murray)
14) A Formal Separation Between Strategic and Nonstrategic Behavior, AMII (20204, James
Wright & 291)
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AMEEIDL Qo mEAM|A9 F7gat APE Ths/dol dist Azt
A ZAIE Egt ofr]stal Qltt.

- o]2i5t 2AE d)A3517] 5HA GANSan(Generative Adversarial
Network Sanitizer)o]2l= UMA] &/duto] 7|& A #A RS of
Uzt 24 RS2 AATgo 2N AAAo|E ZHEAO|E old x}Ho
st 7I5AS outstr] st 2Ax9] AA|(Sanitizer)S sr56H= HF

tS o] AFolA= AAlstaL et

2]

<
Mo

- o] GANSang Z¥gt meldu3e AYA HoA YEYAs
| Cycle-GANs)2RE| 2 Qa2 Wolon], £ 7ba] ©he 23 Aol
oM BEE AFMOR AFAAU AUT 4 b LAY WHL
Agstn ook AA dolelfloz uye 3 of were] ave} §
AT B8 Aold R B3RS AFHAT

= ole} 22 2HQl BAISS BUR £ ot LMEL KA 7

nd to End o] oJ5l] =& =2i16)
- End to End 2@L& ¥z S35 &4 QIA7|QF x}¢ o] o]df

& molmalole AEsHA] o, Wgol o2 ¢4
_7"<|__

H

Qoo A Spoken Language Understanding,

ol ols)chet oheiAel e HRYAlolct,

- SIX|gF End to End SLUS @A ZHS &HA7]7] ol =
=73 "ol E =33ljof gtk Aol

A+ 01]*1 2] Qs AmA o W2

1517] 9Js) o4 ‘
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@ Vector Institute
0 20170 REY T EEEC AHE J|HolH, EEE OiTt
T4 ¥ st Aok "JEWH HAlE A i MA FHare
AT T8 B Ao us Am T Tl AAAL] HTgEe
AUttE o]Zxm 9gom, FQ AF EofE Machine Learning,
Deep Learning, Quantum computing s°| =

1.
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15) Adversarial training approach for local data debiasing(2020%, Alain Tapp £ 59I)
16) Using speech synthesis to train end to end spoken language understanding models(2019
S, Loren Lugosch &)
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gote Auts Poin, AuHor 18id wdo] ofE Brbsd AL
Jb5de 2orct weba ol2jst M HabE Asg Algsts Aol
otH 9J3t Zlojn] Alo] oFo] st 7]&S we] FUE hypH e
o] 9= Zolrt

- o] APOIAL olefat WeolA F bR ool ATHF H5S
u]25t7] SISiAE ofelel Algroll thiA Zo1ZA) HelE L WnE o

of FhTHi Tatn Qct.

- Implementation - Hyper-parameters

- Preprocessing - Training and testing data

- Representative data - Appropriate baselines

- Appropriate measures - Limiting information leakage

- Limiting channel effects - Implementation

= to g mAlRY )& Jidof digh /ol digt v1E A=
= e AuAtg 5oz FEsthr]o] Basty, ol2st YHES &5t
of tjAlald meas APAer FGrtstal st Aojske 7ol
s asith & ol

=714 4 =203 FF5E
(D CIFAR Al4Good National Training Program
ol AT JAFASAD ATFAES At s TH A
2o CFARS 2 BEVEL wd 4 mue] vl
SA AAEEE e R AeAT TEE
We TSSAYRE WA 5 7R Y
@ Al4Health Task Force

IS A F(Health research)ol] tid MA Ao A&
A%S(AD G20l 0|24 317 9% Ao = CIFARVF = &t Q2.

17) Explainable Artificial Intelligence for Safe Intraoperative Decision Support(20194, Lauren
Gordon £ 39I)
18) Towards international standards for evaluating machine learning (20194, Frank Rudzicz £)
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7] 9% cleRoke]l A7 FHSe Re WO HzFS
At Zeageln, ud $500008 Hrj 247 HEF e
A3t 9)e

cld dElE FA S e EEIE AAE HdEta e Al
ATAEY N HAHY AT ok 2L THES =9F
ol EZF Utte] JAFA sl tF =Hom bt =x9 7
el ATFaE AHstal o] AAALL dsA T Z1AZF Ha 9l
o), I tixH] A2 =g F8 4AQ] 20189 54 HAA

MA3EF e ™M(2017d 9= oln] ZE of AFAE AT4LE A
Hatod AAZQA AYAeIA, BEE S 242 Yoshua Benjioo} 3
AZFSD), 2018 84 LGHA T AFAS(AD A7/ FR&D) A& A
T42E UAFTATHE dFste d74E 9

o] AFA Fupel=E 20173 7€ AMMIZF Q)

Aol BARQD o] ofd o Aoz <l
t duep & Adgsdon, AAdA 71
Q1 Envidias= 2017d 6€o] EEE AFA
2 AFANA AFA T #FH dFE st 7|9 ¥
15%E Al sAsTFH, ws] A dst= AF
ARkE =43 A Rle]l A= 59 BHF

Aoz B Qt}

off rlu
I

Mol Al 53t A= T8 ATAFT AT
O A=z7 3E (Geoffrey Hinton)

oA AT ATAS AAdE o We WA YAe),

19) AR - A2]AFglo] AFAls 71A] € iy, 2, divjdol, AYd, LG 7t E8& olf-.
https://blog.naver.com/attisevery/221331157233
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A WA A 7] XORE =4 sk Aol thak a3 o|ld
03 HAMEZ3 S aw(Back-propgation), 18] T WA 3
A 7](Vanishing gradient)el] thgt a2 o] Deep belief netsel
A3 =2 WHA] AEE o291 "ol tigt 75 dozon,
20123 = A o] m] A Q1A 7] = ] (ILSVRO)A A EEEW Al =g
JE wFEHLS G 7|RteE oA 4 & st ‘dH 2yl
(Alexnet)’ 22 95 A3 Y. A= Vector Instituteo]
CSA(Chief Scientific Advison)® 7HUthe] <1FA % Wdo| =A
718t U+

@ Zqro} WA 2 (Yoshua Bengio)

0 2018 TR0 wigtom, HEld FokollA AlA 3t A5t Foll
sk o=z HAA MLA Institute®] SD(Scientific Director) = W 2]d&oF
o B2 &EE ol AFATLAE ol EL U=

= A E (Rechard S. Sutton)

A daaE vhE AEsET o AAAE dH A doen,
HAz) AMI Institutee] CSA(Chief Scientific Advison=Z w4l

3] ZAsiers #oF 5o wdd IA rdsta U

AFASAD #okoll JoJA Hu ALY F=TAA ASTATZIEH I
(AAAI, Association for the Advancement of Artificial Intelligence)2] 20201 2
4 oA AHE AT 204 20189 FHA FAAES EHAADS
Bt ko= o] maledel AEF Tl thalA oA Xl sker,
Myt Aze] NE wae AFE AAR]R] Q1) BEdA 7P ol
AREEDL = CNN g s /IAE & den, Azte] AlA4
AAYHL FARE 2L da1g]5?0 Capsule Auto-Encoders @b W
AAlst e, o] Wk A7zt Az & wg7F CNN dag]Ee A

e sotali ¢ RRE A&How AT WHROEM, o= FH

tlo 1S

d

20) G| ertolat BA £y YL 2] et RUYS UFE W Hofo] muoR o
Loz, o3 A SHEAMC)IA Flold RS 371 Aol i Aletn Slck. 20184
FRY AR Alze] &, A4or WIXle, 22 OF 23 g {80 W4Tt Agsich

21) && : AAAI 20 / AAAI 2020 Keynotes Turing Award Winners Event (20204, Geoff Hinton,
Yann Le Cunn, Yoshua Benjio)

2
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B oA T ot
il = a1

Ags & Aolgt wekar lom, ol ik W8-S st

ofolA] Q1A ERolA Egste, 4HH e

1 71&
CNNo] E4 | st H A&t 14E(high level) 54 UAlsHA
A2 mpotdh, Ahe EX)(Features)2 &0 A
x QIZEO] A|Z} QIX|et of2fdHolA thE.
1) 422 BHYEFY d3n F 19 &, stH9 =
stel Qjol 912 d AT AL, CNN2 ofzjo &=
28 REE dFE AT 2 A Aol A2 ¢
g AfAeg QAshe Aits a2y
2. 71%& \ || \ |
CNN9J - \ 2
\ \ '
A b =

<EA - AL UYESY A olsf (2017, Max Pechyonkin), z+3F =z >23)
2) ool ofe] 7bx] ARGOIAA AMAlEE e T W
SHviewpoint changes)o]] T2 3]X(Rotation)o|L} 7]
Hol(Scailing) 5 A Tix|sHA] X

= o] FAAS siZst’] {si 2-D maps ©i4l
4-DY 6-D mapsS AREsHAIRE H]go] e 7] of
o] AFgAoz= st A A of2] 7HA1
Fo stag AL YRE vagn .

22) Aoz 20174

‘Dynamic Routing between Capsules’ NIPS-2017 =%F0g 7i& UYEL|I(Capsule

Network)7H'd-S- 47151900, 2018WHofl= ‘Matrix Capsules with EM Routing” ICLR-2018 =58 W1, 2019

o= o =

=29 JW&sKdiscrimninative learning/part-whole relationships — unsupervised

learning/whole-part relationships) ‘Stacked Capsule Autoencoders’ NeurlPS2019 =22 2Hgst S 2020
Hojl= ‘Detecting and Diagnosing Adversarial Images with Class-Conditional Capsule Reconstructions’
ICLR-2020 =22 U= £ A4l 972 S| Rk} 242 ofnj] Q1AL o] nx} elsla Qic

23) &4 : Understanding Hinton's Capsule Networks. Part [: Intuition (2017, Max Pechyonkin)

_27_



"~

(<EA 45 23 x>

= 784 Q E0lFH (Stacked Capsule AutoEncoder)
1) 78e(Capsule)Z FAF FAolH &S 5517] gt

walso] agolul, Ak} Fiue} Afole] gfx|Alel T}
2

*
-

22 X|(pose)E UE= HEZHAO|H, {EL} wlgfo]
Q= HE|(vector)2 F itk

2) A& Q EQlFT(Stacked AutoEncoder)= =51t &
o 59 AHY(Co] 7H¢)h S5}, -245(Hidden
=5

|
Il
12 o
b
p
)%
ol
o
rlr
O—r‘
_L‘L

3) ol HR] AP Pi‘*ﬂ 7hgolat= N2 g
1 Y8 A2 (Generative model)o] 7}sSt B]X| L8t
S NS REQIATE &Esto] CNNe| &0 24
oz = Fo] TAEE 5 4 o, Al {AE
gk ofu]x] IAMS & & A ofl= Stacked Capsule
Autoencoders®] =30 U2 SCAE &2 =Y.

__| Trainable warlables

_Melatlons B sctivations
S (B o

Etl!“: Eul“l'ﬂl _r,. L at lan flo G g vt
¥ he reverss

dir 1
- i Ar¥ormat bon low with
stogrpedd gradlents

Flxed Objedt-Fart
Relations
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N

TR o2’ JIFASol tie AR FEA] NTA Y mE T
A AEA S 3 A-s3kE o)A

+ 2019d4€1¥4 5= Directive on

Automated Decision-Makingzt= &% o= WA EHo i, ARV <=
#8 A A (Policy on the Management of Information Technology)e] Z
H EE 7HAdA AdeHd BE ALlstae AMEEHI AT o
o] FZ202 Jjutt HEC Fets Ho ayHoln, s,
I 83 fjA7kss A4S WE & IEF =951, vt
A AR 7#He] fFS EA9F7] AT Aotk AR A== A
=) o= QYo E AFH= HErIA gk JAEA S 7]

= AE5E FXFORM, ATASADOE Folg YFHor Wk

|
1ies
k]
o
ul|
of
ot
g

43 (AIA, Algorithmic Impact Assessment)

o AL s ARte]l &Edola, JAZMAERQl #AHA drly 8o
7Fed Aol tigk J7HE & 4 dofokstH, o]9 FeF &
Level [(BFAU)NAHE Level V(-9 =2
high impacts)7}A] & 4GAZ UelfolA 1, FH71E -4 "o}
azar Level 1, IIEAZMA= YA A AA A Aol 7] 4sHA|
% AAo] FoX|AEH, Level NI, VA= o)A AATHA 7 of A
Abo] st SAPAA R, BEgh HFo AREA S Abgho] slopdt gt

- 1A (Transparency)

D o] FHAL AFASADA o7 ArEA Y FAAH] A

o

24) &3 (Directive on Automated Decision-Making)?] =Aof tfst Jo] Y2 : The objective of
this Directive is to ensure that Automated Decision Systems are deployed in a manner
that reduces risks to Canadians and federal institutions, and leads to more efficient,
accurate, consistent, and interpretable decisions made pursuant to Canadian law.
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bl ek Ao z2H, AR SAE sfokst, <At
g Fof é—;‘.ﬂé% xﬂg——s}u:], i.éiE(Source Code)E HHA
@)
159

- &4 23 (Quality Assurance)

D Q=SR] e HolE HEFoY »E 84S0l EFAHI AHE
DA BEE AEIE gAEAA A 2HS A 8517 ol Al
A3 Ao g RYE"E S 8o g} o
Quality), 58 &7} H7HPeer Review), 2
Training), X.9HSecurity), ¥A 2 EA|(Legal) 5 E3sta Ut

2) "=

AA 1919 AAE S atRo g2 MA Y AFA T 7Ies ol&F1 3
o A% 2016 evpwp AR wpR|wr o] FFH =7F Al d"‘%}-ol
ofd 7HAZ Yo HIAME w2 2N I7F e 7%
St 1 A WHA RuAM= 109 [Preparing for the Future of
Artificial Intel] & Q¥ A5 A& AAIN FFHE, ATAFR, F4,
AT, AAA, AsE, &8, 384 i FUIAI2HD) S o
A FAHR] H Ak (Recommendations) 237HE AHdsEaiar, o)<k
22 Al7lel [The National Artificial Intelligence R&D Strategic pla
nl < B3 AFAT A7/ i F3AT AdS AT A=
Aol &L 7y Agozm WEYoHW, 2714 H  [Artificial
Intelligence, Automation, and the Economyl & %3l QlaA|s LA
2 AAA Y AEsteo] F7iskH ol tiulstr] s A EH Ao,

S AEF(FAE, ws, A xDS EgHstar St

Ol'k

gt HAME 23(Recommendation 23) @ 0] FHE= FAJ=Fo0HS F40610] At
€ ¥ THAtE 2750 gigt A 2 JAEAR M S ehesjof ot
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ANFAH(AD #H T2 34, [Summary of the 2018 White House
Summit on Artificial Intelligence for American Industry| < W33}t
ol JAFATol e FA, A=F A AA gl ROkl o
AZAA AT 58 ©2 doh 18 20199 2€¢€ ‘Maintaining
American Leadership in Aritificial Intelligence’ & 332 ™ = (Executive
Order 13859)26)o A3t = 20199 6<€ [The National Artificial
Intelligence R&D Strategic plan : 2019 UPDATE] 202 X Als}sle] A
st on, ol 7|EY TH HEFY & &2 IHE FHA SHA
Z = (Public-Private StEY #A )9S 73T

< AL R&D 8t M=kt 25
A1 - Al Aol Z71H<0 A5 3ot
(Make long-term investments in Al research)
- A2dE 0 AAE-Al @Y e A 23] S T
(Develop effective methods for human-Al collaboration)
- A3 Al &2 F, WA, AR E &S olslstar R
(Understand and address the ethical, legal, and societal implications of Al
- A4 o Al Al 2" bR ®BekS A3
(Ensure the safety and security of Al systems)
- A5 Al wEFH AFHE JPEE dlolHAY S RS
(Develop shared public datasets and environments for Al training and testing)
- A6 VEH XA S T Al Vles SA st BUEEth
(Measure and evaluate Al technologies through standards and benchmarks)
- A7TAE : F714 AIR&D 1Y 8 E Ho f o]t
(Better understand the national Al R&D workforce needs)

- A8 - Al WAL sh&sEty] g8 W@ Fge FAch
(Expand public-private partnerships to accelerate advances in Al)

26) Executive Order on Maintaining American Leadership in Artificial Intelligence(2019, White House)

27) THE NATIONAL ARTIFICIAL INTELLIGENCE RESEARCH AND DEVELOPMENT STRATEGIC
PLAN: 2019 UPDATE (2019)

28) 8¥IA) M Bwe] @el MEW WA WS FUI3 oSk EAYYHO APNURD)S o
AoIA, whEA F7IstA Qe TRIREES AFAls AGNEYIE este], TIkF R (Private
sector)2te] P} AtAA ] gt QAFA|(ANS] w2 Aj=o] thgh 277F Wok7] TZo|tt
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Enginsering

Chalfadina
(=X
Metanufaituring
Sernnes

Corrmis et

RED —  Applications

|1] Long-Term Investments | [2] Human-Al Collaboration

—

£l 14]

Ethvcal, Lagal, apd Saley Eratansts ard Spsniard aenl
Societal imnplications and Security EAuifanMments Benchmsms

Cross-cutting R&D
Foundations

{Z&2*] : The National Artificial Intelligence R&D Strategic Plan (2019 UPDATE) >

agar 20199 v FwkaeEHel wel AYE AlFURREE S 3]
(NSCADE 2019 11€¥€ =%+ R aAj(Interim report)oll A w2 A 243}
I e Y AFAT Vles AAEH, oty AFASADT =
7F QbR Apol o] TAlo] #3E 7o) Y2298 A ASA T

@ Al 7l=d Wiz AAZA gude =7F R $AAARE T
(Global leadership in Al technology is a national security priority.)
@ =7 RE Hs Al =4S w3 =7 AoiArEolth
(Adopting Al for defense and security purposes is an urgent national imperative.)
® NHe =Y MAFH duo dF FTHE AYL sHHok Ak
(Private sector leaders and government officials must build a shared sense
of responsibility for the welfare and security of the American People.)
@ 1A dAe A3 =83 Q40| (People are still essential.)
® 71t gl AfEe dHe FEEHolok dr}
(The power of free inquiry must be preseved.)
© AL Do wed 2AE AR FPD 5 ok

(Ethics and strategic necessity are compatible with one another.)

29) &A]: Interim Report November 2019 (2019, NSC on Al)
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@ Ale) A FAlo] WET g vl shHe] 4L Hof Ak,
(The American way of Al must reflect American values -
including having the rule of law at its core.)

AFASAD 7IEo] AFEEHAAL U= AF FE T stvdes B3
A o] Al ~®(Criminal Justice system)o]™, tj&  “ALAAAL Y&
(PAS, Pretrial Assessment System)’ &3 g]&Fo2 Ao UFEE FolA
Abg-o] =il Ut}.30

ole} At A EZYolFo A TejH 20184 Helxo] 20193
o] A &= California’ s Senate Bill 10(SB 10)2] HAZS HH o] ¥l
SafjA EoE JHAMEE AEE HAStL HH Fagled i UAF
A dag el o3 A HI7HE T34 =9 FFo] ofd =
wzl 74 ARE AAsE Aol FHolUrt ofgs HxEo|t)sD

PALS Invasligalion

1o Primary
Exclusions? 1igy Pl byt bt

i Hink

RELEASE l:)ETAIH
T T 0L Aciclipioral
AmnAiaH T meie Exalusions?

{Z*] : Senate Bill 10(Pretrial Release and Detention, California Courts) >

Nz Aol ¢aE]&(Criminal Justice Algorithms)e HEHE AHAE 3
aglely &S ) FF 5 A9 ;}l‘— STE AMEEHI YA
T EAlel =go] Bk B2 #E WUt s vol, A4, AF
A, 7FE o, A ®HFolY a8 HAYNH T iU SA4E 1Y
stal, I Ad T3 HAHE AAE AHEolgtE Ailo] M vkE F

30) A : Algorithms in the Criminal Justice System : Risk Assessment Tools (20204, epic.org)
31) &#] : Senate Bill 10(Pretrial Release and Detention, California Courts)
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* £x|-2016" ProPublicao]] 9Jst Floridaz2] COMPAS WHITE AFRICAN-
A AED Aapet 23duie] A Zhs/dol digt RAY AMERICAN
Higher Risk@ H7IE]QiA|0t, AfHS AR 2X] 4L 23.5% 44 9%
Lower Risk@ 7L 9 X9t A XA|E. 47.7% 28.0%

201618 % F=9 JAFASAD =4 F¥7]7-2 PAI(The Partnership
on ADe= IEA T FHd A 9 ofgel 22 6 FAE o
271 g8 AgERon, FAdE 137 F719 10078 oo I EY
7F deom, oA7]o= w=e tEVIGSd T2, #HolxH, ofntE, IBM
7 7)vttte] CIFAR, Element Al o] #osta 9th,

Z A% (Safety-Critical Al

- A5 Azd SOl o] A A Tela $8FR] A 5

@ 343k, Tl A= AEAFs (Fair, Transparent and Accountable AD

- B, ARsbssk HYYe Al A2

2L

e
S
N
o
ol
ko
e
o
M
1o
r o

@ AFA S, =% = ZAA (Al Labor, the Economy)

@ A Q1ZA% Alele] &= (Collaborations Between People and Al Systerms)
® A% At A el H3F (Social and Societal Influences of Al
©

&
AFA 53 AFs] A3Y (Al and Social Good)

20203 CBSlAto]lE7} ¥F323F Heathcare, NLP, NLG & ZAFE H|
A 3 Cybersecurity & ZF ok theF 500071 ~ELEY 7HES

32) & : Al 100-The Artificial Intelligence Startups Redefining Industries (2020, cbinsights)
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=3 2%, 79 BA, B4 ARe AF, A% A4, )
o AFAS B 1000 ~HEY /YSL B
gEHow won Autie gL 8, T3

6742t A& 7R 5ol Atk RE=2 45 )

2020
Healthcare Finance & Insurance Transportation Construction
» ) BT LI ebra e 'n¥ _ Eko ':“-“ . ML &
u " I : mv EEADE gﬂ'ﬂST { ..]_ﬂm
E ol CYCLICA [Rowoon @ RIGE (nls]) rosty ai horicbermcart [0 ey
- . T 0 AOLOMATIC SN UIL
- "“"‘...n' % C"" Jhﬂ!‘_ﬂ&l )‘qwm u!"“ EREETLES
Retail & Govi. & City Planning Media & Entertainment  Education
i - are o - PN | Qs mes
grobongo VER Reptica <, Maplory wete Synthesio v WELLSAI ‘ ?
@ [5c] v Mining Energy Telecom
..... l | ® razorict g 2
dorobest & Food & A t L INVENLA % Real Estate
covariont | mewson < s K. TACHYUS il | ot
ECh i
CROEN - INDURTEY TICH
Al Processors MLE NLG, & Computer Vision Sales & CRM
EYNTIANT &y PRIMER  gharna ai O ICHEETI; tesprute e —r‘_
GRAFPHCORE had e [~ MESN 3) Affectiva =
F " Other RED
NM‘W E warkcogrmon DEYNDI  dPsacign
Boreere WD 7 Cybersecurity Bl & Ops Intel = fie Deepite z
oatsanne BdotData L R #climacell e Elracanus
DevOps & Model Monitoring 2 onfido & 0T )
]Ltuﬂ-HITHMm .!Irl E,—h'-'- Ty B CRNEC

{&*] : Al 100-The Artificial Intelligence Startups Redefining Industries (2020, cbinsights)>

o] FolAx 20183, 2019 = A A= Govt. & City Planning
oA FR17]=ol Hold 7]4<] £Shield Al= 20151 ol o] v
o AYart dyetslon,
(Quadcopter, 47019 ZEE 713
HolHE 85 9 AFste
(79 d™Ygle] 5HA dFE
learning), NOVA CLASSe] -2l

© Agol B 5 e

i B

NEess 7

&
=4l
283k Al 7lso] gAd 7 HA=FE

TEE B39 AE YA AAzE
7S 7FA 2 o, HIVEMIDD DEGE

%3)), HIVEMIND CORE(Self-directed
Y A" 53] okl A

1517 Qe ~EFEY 1Yol

g
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ote= F82 8t F&Eo tigh 712 o]& FA A Wetsel it
o)
XA

AW = YE L

)_Tj_
=

#1. AT ABAISY] 7R o] 2S

- ulgole] A5 ol . Cross-media AW % ZFEY 0|2

- 25EE AROIMO ATLE oAbd | - QIgio) A7t 538 xYsth AUl
A AAE] OfEE 71 o2 2 A S | A U ARgSlSEHE Abn 1Al A7
“sfolugl 9 gHH A oE | 24 A5 oE

- b e At B R deh| - 2A AS B AUS L EF o)

1A 97 J2ln AgEe] g-pol @3 | AYE 121 P4 Als 8% o 5
1 O =
T gLy

- Abe g3, o A AR JAEA ol = Al

- Ahg FQ1 AlARYE #RAGH 2 A | - 2EA S0lMY At B oAEA
ut FoAE, KA 718e) QIZE-TZIAI-ZA] | ol ¥t A+t Small-sample learning,
of W AE A e Ar 5 o QIRIAE 2, "X 35 &

v AZ(inspired) Al5 AFH o€ |- ¥E(Quantum) A5 HFE ol

- H AF AN, H AF sk A | - A HE 28y OF tAYE 5
A2 ol AYUYE % A 5 of ¢t A4

ol e T2 It Zled TAAHA Wtsol

AN R AR A MElA 7]% |- 3224 oge 24 AL 7%
- XA A=g XY XA (creation) | - Z2A O]g]Lof W3t XAl W AFA
3 saEel Oxlel AT 5 sk, B AL AR S AAH
F2 A A5 7= - MER FAE stolBYE A5 e
- Y AI50] Ejugt QIx] W W, o]F | - Ik Ao ARA fE, 28
T A5 Aol oA B BAl Ve |9l Als St Vs 5
A} & Al ey alal EN
‘K]»o T o] x]h}\]/\eﬂ7]% 7}0 ?_EK]OE'—EO7]E
o s e - 7 el RIsA s Ast &
_ ;QEK} Algr /\% o R 594 _l?_o 7:}
° = o °© = stA malat mulal upH ol bR xe}
%o]ix]:zﬁgmiijlgg = u =20 od X o
o ) = x o = -
7S e AEsE JeAE A+ 5
s AFE A A|A" Atdol XM 7=

Neural Network I | - Z7]A] QIX|e} 917t} 7|A|9] Ats AlA
EAIA L WAL 29 AIAE RS 5 | ®lle St /1of O] Qo] oJsl Tle &
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A9t 2L F=o I7HE xde Aol YL AHRE, YD F
79 JAFA T M S dolRA, ANZ T3 w7 Al =19
0l WE(&FX-Nature3))E A Rm, AT FF& HE n=o] A1
Ry AA HHEsS oy, T3 FAHOZE vl YHa )
= ouy 22e sinEs 02 e Astelth THAz JdEA%
#Ad =iolyd 59 E 7R Jde AELEHFY A, vlFo] 199
22 skal Qlov, O HE F=ol v mertal e Agelsr &
+ Atk (BFA¥F Naturee] ZAlo] wr=w, olegje] I8z o] A9
10%° &3l AEAE talXes 5Y, 95 & o2 =710 18t
o A& Zo g moto] Ha Qo)

MRESEARCHMPACT M TALEWT GONOERTRATION ”

for papers by LIS aulhors CACEFS o e Be e gaterts i s past decacde. Bu® B peoparion
P papsrs saussd padert he past decade, B ot f

<&=] : Nature 20193 7]A}, 2= 34 =D

34) &% : Will China lead the world in Al by 2030? (2019, Nature)
https://www.nature.com/articles/d41586-019-02360-7
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T AFY =g T olfox ol¥A F=Y UAFA T 7&ol
wEA AT ¢ e ARSI ol T st AAILH Y oF 149
o o] Q1Fe ole} HHH HHEE E8T F U] WEY A=
st olg] 1¥39S Derwent Innovationg 83 AFA %5 T
g 5519 Fobd FHEE Ut low, oo mEWM, dAA 7

tl—-"—
Tl HA e FEe 54 R oA <AAH A Eret #dH
=]
him

O

< &4 : China Al Development Report 2018, Z}5= 35 %=x>
ol FE HYWo=E ol Had AR F=9o A HldolH
2 oghgs A8l B2 HoHE AT ¢ e A= AEsta S
on, olE #E T=2 AFAT Eokd 7l el VIEEE
£

o) A7) LolA FHE AT Covid-19 vholej o) ke ¥
st AAM SFLPE BEFAAA ARAH 0] ohd AU S

Aoz Agstn glom, of RN 2T F7E SFekE CCTV
2 A%E BE ARE doldHaHolA #elst H1 Yk I o

35) &% : China Al Development Report 20189] Figure 2-26 The ThemeScape of Al patents
http://www.sppm.tsinghua.edu.cn/eWebEditor/UploadFile/China_Al_development_report_2018.pdf

_40_



Bl (Social Credit System) S

3 B &S st e Hoe=

HAth3) o]+= OPﬂJ T30 o] Wik HolHE AFRI A F
1

Aste, AN 7 FENA] wepd FF L B H5) )

AAAEI, o8 AFRE AL A3 A& HFE 7HAH, 7= °]

5 53t /\}il%— #elstka Q.

The all-seeing state: China's plans for 018 data controt ?
BT o -uil merics

o data S W
r Flersd Uity

SA 9l AFAGA2Re TR AAFUEEHES FAF
Golbe ol FHlol te SATHoEA ot gol B F ke
A Be WBEe]l tex glot, FF P 9
19}
of valA Tzt Weste, A4 % AFAASNA AAA
9 2 dolHE So AYS AESRD At

¢

1 8Ye sta gom, ole tE Al
ol e

36) 4] 1 “149 QI4L, CCTV 692 ZA|" s, AZZA|7tX] tlo|H &t (20200625, §H=73A)
37) &# : https://www.sohu. com/a/245386306 777813
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4) 4B =7} A

A2 2017d 3¥ AFA I A E Tt dTA T B
I mEgle TESIIH. ol 3GARE o]Foxl B der v 1
H3®} o] 1gA|-o= ofollA 7idd dHoly 7dke] AlE 28 2 &
&, 28A-o1E BokE ZAAHA T Algl HolH e ¥F ARE, 3@
G Zofoll ddH IAE oINS A&t Jow H

L2
50
o X

|
______Phase1  {Approx 2030
Hmh:ﬂuznmm:?ludah- : B i o Nl il et o 1
.mlﬂle‘.ﬁuup_".dm "_”“5 ACTOSS valious domains
Uiiezation of Al and data will Increase Public use of Al and 43 15 deveioped and An eCosysiem = esEbishad 35 vanous
wgmmmmmm;rmu B INUISITES ST 35 SeNViCe MSSInes mmmmﬁitmw
nekabed Aofvice it

T T T . S . —. 4 " T T — 1 —

Phase 3

Phase 2

Maote The concepl of Alaas i barderess and devalopad acToss balds
< &) : Artificial Intelligence Technology Strategy (2017), 2+ 38 %>

0% 20199 3€ AER QIFAT A S AFAT A

(¢}
A 3 g BESIET of WEE YRol AP Y Society
H

=
50400 AHES HIEE 3t flom, ol 3 w4l

38) 4] : Artificial Intelligence Technology Strategy (2017, Stragegic Council for Al Technology)
https://www.nedo.go.jp/content/100865202.pdf

30) ADLH : EO| APASAD H2F FF 1 Al FeF 2019 BUA] (2019, 2LEYoYAATL)

40) A9Ee] DX(Digital Transformation), &9] Industry4.03} SARSH £oj2 20159 AEOA A
Mg o2 FRAR(Society 4.0) 039 U2AIEE Watm, o] AFA|AD, loT, 2% 5 A=
o

[1d

= 7eER M2 7HAI7E AEE0 odet AFgEol AR siu2 Mz EFSIEA A 4

LN o= (EuroN
R T Al&7bEE AZHEAS Alslg Tact
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5 ¥= =7F AH

g RE 2018 49 ‘Al Sector Deal’ o]gt= QAEFA % =7pA A
< 7R3l Al E-oFoll A First MovergE #X5t7] 913 thbde =&
o S

1 o, ol e Ay A= oAl THA ZokE Astst
Bo=z 3ta 9t

- ldeas : AlA FHarel A BAE AT Aoz W3 FES
R&D FAE 20273A71A] 24% 744 18]al A7 A0 2 3%ol A4S A&
T2 Y3 AL £33 st k. a8 9E f59 JFdELS o]
n G=o B2 FAE st lem, o]+ Google, Element Al
Amazon, HPE, Beyond Limits, Ironfly Technologies, Astroscale,
Chrysalix 5°] At

- People : £ AYS St T FT AAE FAsH] AsHA A
w3 F2Y 58 Fellowhship Z2 1988 /Mdsta, 712343 4 137
AH Sl B FAE st ok

- Infrastructure : AlA H1el OAE e zk=7] 9&A 10962
oS FAE & dAolH, olo= 5G ol FHIER A A F¥E Full-fibre
broadband s°] .

- Places : 9= B3l F9 F
=
=

71 % Al AFFA(Office for Aritificial Intelligence)= F 45312 T
A &Esu|tjo] ~2Z = FE(DMCS, Department for Digital, Culture, Media
and Sprot)e} Hl=2Y 2o U A4 A A F(BEIS, Business, Energy and
Industrial Strategy)e] AFFAE AFX 53 HolEo FR3 IFE >
et Z=3st7] fla Aol HIAT o] FAjoAs BHY ‘Al 55 4

=

3l 7tol=gl(Guidelines for Al Procurement#D’ 2 A|AIga, 1 W&

41) &1 AtR : Guidelines for Al procurement Published 8 June 2020(Gov.UK =1 0]X])

_44_



7V 5837 10714 A AbdEo] tisiA =3 Zo] 2ekar Ut

O AHe] Al =% dgfol 4
E

Holel7l girhw Al 2] ] =ojals AL AzbdulolT, =
Aol 24817 Aol ElolE] iie] skl el WAL shasiA
siAst7] 1% A8 A9 ok ai.

@ Al dgol g b 99 7}

g e Al AlzEo s o Hg
e heew oojxng, ot AFA 237 e zads
$ER oA ol

© Aol SulE Ware A TAAl sfARETks Bo] 21 9%
zZPEE Al A2Ee sdstnAsls EAGAE sidsh Age)
AAdm FAHe Bee FHdor Bk AFHA 4P 4T
Age FFYAT 22sE R4 Ba AGS oldsa HA

; % gle.
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@ AMd et AW BWZE 9T A +1

DAL A2Ee] W R Frldl A A" 2AE S 5 e AT
A= 7178 FEEfoF vk 1Ea Al oA AR FHAES SThslst
AR AN Al AL Al 2Flo] & 75 the FAle Folof

et dwelEs FRUAL FFEA BA

dugFe] 49 heds A4 FsAe BHSTL o A ME F
SR wEoloksn, ol 2TRATL ANE oY + =S
st WA J1ee Agss AL onste ot Lalm ol:
=3 FFAAN 252 4 dE 99 dAstel, BE TFAAY
deste] G5 Al A2Ee ASHAY FHT 5 S HF20

A", A&74s st

MAYF] T23tH, aks ol wF FA] o] FojHof Tt

N

a8 AFA S Heoleag 2L g4l AE(Centre for Data Ethics

=
and Innovation)ol A+ A1FE = A= HolHE T/ & A= AA

E5 eI Jon, OF Y¥+ Trust matrixdd 24 9 wjz3ste] 2l
HE g A= HolHd dd Ve A dew, o= 7HA 99

(Value, Security, Accountability, Transparency, Contro)o.Z 4% o]
AL, HolE7F FfEe ASE o EE59] 7Fx|(Value)ol thsiAs F7F

°|
71

o2 PLA? b oW BiIE MoksAlE TAHOE Bukd
AAA ARSI ele] Aol WersA sol A A gy

g A Aelo] ol WAl A W 5L Selas] Hol Ut

42) =X : Driving forward trustworthy data sharing (2020, Centre for Data Ethics and Innovation)
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6) dvt= =71 B

deta ARE 20189 1€ =743 A3As AR “Strategy for
Denmark’ s Digital Growth’ & ®=®3 o|F 20199 3¢ T4
‘National Strategy for Artificial Intelligencedd’ z}= <¢lE& A5 thak
AEY 7 HEs ssdth o] RiXole FAd 47HA HA <

o

[\]

WAST glom, 1 F A WA iz [detas dgAsel U
3 217} ol 71ZS Mok BTkl 2 BE ofu
U

o o
L gA5E el 2eld 6714 9
OXZ2 H(Self-determination) @& A /d(Diginity) @ ?]/d(Responsibility)

@ H7=A(Explainability) ®E53F 3-&(Equality and justice) ®712HDevelopment)
dloje] &2 $leele] E

okt Q1B

QBRI et Abgol et Wil Ehy

33 LollAel £ ABAls &
BjAUA RofollAfe] gejsog Melglu Al47b5Et HlolEo] AMg
AI3Al5 ®Eo| gt §lut= ZHRl(imprint)

293 FHe we wolgd td Bade s oo F WA
2 F8% FAHAAR WAL JoH, olF A X, 715 Y
dlolefoll tigt 74 AlFsta don, 53] F5d dul= <Aoo o
3 elolE HnE 9 °

N |G w D

ok
i)
o2
rok
o
oZ

A common Danish
language resource

A structured collection of aigital

datasets (sound, text and waords)
frecly avallable to evaryons
The spoken language Word and term Dases
Y
Cﬁ_-_"'/ The written language
W -

Collection of Sourmd Miles . i Dricticnaries (word=s,

{wvoilce and dialogue wiord classes),

recordings), dialects, terminology anks

< EH o odnta AFAS AR A(2019), 2F 43 B2

43) &* : National Strategy for Artificial Intelligence published Mar 2019 (The Danish Government)
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4. ¥k A AFAT FRE
frbE cFAX | FF COAZHE’ 53} e ATAL FY
% 7t 1950 YR E

|
’“3}““1 O 7Ideit 7es $A47] 97 AL

1=}

AntA o2 QFAE FYEL ofggl B 7)ol Wasit
2

213 (Machine Learning)
- 253} (Automation) : End to End Auto ML44
- Ao 2} o]s) (Natural Language Process and understanding)

=29 374 (Cloud infrastructure)
Authel gAs e & 9= 71osta e,
lement Alit= <73k <l

e
< 7HA A Jow, 7+ 7|l 28 2 89

rok
T

7=
o] w= MAZE 31 93 End to End Auto ML 4121—-,’5—% A =&t
9= 719olm, AFAS Al 059 EAOE ofefe] 87bx7} Utk

- Optical Character Recognition(OCR) : 33 &X} <1245

AT, =24 2 F2ole AR dAS fGA st=s 24

=2, =
AP RRETILNY
. Jm o T il
ork "rﬂurjlf'“’ . e o
w _— - S
.NP_ hnrm ?u'-*d“m”“{“l" ¥ = o
i o R T ol
a Fh“{ reseerch i tew, "
T BB
tey rise . TheaL 4]
F’Of 2y i‘ T, - S
LW
< & : Element Al it &3 0], 25 45 F=>
44) End to End Auto ML Z3&2 178o] ojgdu B35t FItag glo] tolE et &H|stH o3t
HAileld 9 g2id 52 A3t dueEs g & & AES WEoAl Al A8 SHEA

o
=
45) ARl %x—] https://www.elementai.com/api/ocr
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Time Series Forecasting
Y o= gagEos §HI M4 o= 0346 &
$Hel ES-RNN Et} o ‘
A 18] &2 N-BeatsE =%E2 53

- Object Detection & Counting

A Y Tl AFFEd A=EJ EA AE 9 s AL

- Optimization

< AW 7hsAd > F X ElementAlit &3 o)x] < FAAL B4 >

- Recommender System : Al 7]¥Fe] 733k oJAAA Al 2~HIQ,

- Anomaly Detection (2] 2]1)

DAl ERE, A, UHACRA, VH s EUEF Y
B EZR] ARSAR] lEelu Aol EAS RSk Hola= AlZEIY

46) M-Al2]= ol & djg]l= o5 A&7t Spyros Makridakisol] ©Js] 7AQld the] =2 thfst o

=
=

K

MEg HRET AL vla Y WFE SR ofsloln), 5 48](MI-1982,M2-1993,M3-2000,

M4-2018~2020)7t ERE|QLO0], 22 M4 cfslojse ojAleldat EAR J18e EAlo) AtRE

¥ HIz2A7t 52 AASIAT. FA2 SH = 6007] oY EAloA dAte R o4 1
o 7hseh AR 4 5ol tieh et o) & A|AR Yoz sk Atoln, oS HShA 4

=
=
ARSI ] S e B8 EA1E stn 9tk
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- Text Extraction & Analysis

T 4
i)
k]
&
i
lo
r]I

analysis) Solx ax& o2 AlgHt)

OpenAle] 7}&#E3 o] =4 : GPT-3(Generative Pre-Training 3)
ol B o) ARt YshE HES
mdoly, duglFo s d#A u.
TensorFlow : Deep flexibility, True portablility, Auto- differentiation,

Connect research and production

Rainbird : Visual User Interface, RBLang — An Intuitive Language,
Controlled Learning Algorithms,

Inforsys Nia (A]4]7]9ke] Al &%) : Infosys Information/ Automation/
Knowledge Platform

Wipro HOLMES (23, & o] QIxzel oS A5ss1s Al S9%)
. Digital Virtual Agents, Predictive Systems, Cognitive Process Automation

Dialogflow (At¢1o] tjsleo] E3}= o] S : Machine Learning,
Integrations, Conversation Support

Premonition (HE&Z# Q1 Al 23%) : Know the track record of
your Attorney, Select Co-Counsel who have never lost in front
of certain Judges, Analyze the Court, Judge and Opposing Counsel
by their Win Rates and Results.

MindMeld : Discover on-demand music and video, Enable

_50_



=

we %7l

AR ekl o] M) E okl A

ol A

oy
Hlo

™
)

ol

K

file)

Ho

]_

210l o]

Z1g el A Al

2] F

X
Ho

K

M, e ZolXe Td=d AAutket =2 =7kl = £okl

o

_5"_



A3 TEF AUt FoF9 AFTA T IFHESF FHE F0]
29 s |3

13} g Aol Ao A Fe ATASADE 52F § o
Ak A3 o Zoln, ofd Wil

= = :—LlL\_
Autk 2 Fax7tlA A3A s 7les 8okl A&sta Sle
= ar

Ad R £FE 5 Sergoms Seune #F AEIHAL Fn
S oole REe #lste] v g A3 XA FEES 8o}

L Ayt

A7 D FusA e HEtsT LAES BAY £ gom,
FHE T AET Autkel T 23 2 H5 BY YTE 4un
| ohest 2o

D Ayt dHR-o =g
gyt ARE 2017d A AAMDE A7HStAA], Folo|A A
HlH oz ofegfol Al 7HAE WAl .
@ Strong (at home) : A|&Z] = o] W A< A
=7F B A v 7o 54 5

@ Secure (in North America) : Eu)¥-gZAsE 2(NORADME =31
nte] 75k Adiel Hdg g r|es AT 5
@ Engaged (in the world) : NATO, UN 2 s tj3t A3 3l 5

47) X AUt 2AAMA (Strong, Secure, Engaged)
http://dgpaapp.forces.gc.ca/en/canada-defence-policy/docs/canada-defence-policy-report.pdf
20159 AYAAE Estof o] AAYY BaGolA @ WALl ALGTO2 e, HA|EE Wak,

48) 50| 93 AFEE(NORAD, North American Air Defense Command) : 5=& 7I242] 3435t
t 4 224719} oA Ay ghSsi] Sls) AuE
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http://dgpaapp.forces.gc.ca/en/canada-defence-policy/docs/canada-defence-policy-report.pdf

T Aol = 4344 H Y #AS Deep Learning, Autonomous
systems %9] ’dﬂ%"ﬂ Al s FTAH] HES HA3 A7|HA

1
L wmeor e Ry u-* i of
resmend bl Dlen e Gowemnr General s
i | € ormemmander o Chief
Chmbsgcdurmas
Wiy
Chief Miltary baign
L trrral Hamdma
| ARy Pofce
Cormplairds
L o
Whrwwior ol
mt_ﬁu_
| Jsige Aaeora
Coyrsrnan
| Sex Grenyrrnl
hee Chuef of the |
‘ﬁ e
: RN D e
L::I . e [Ssmnce Wit [Pusbe |
| Mhrwpber | Tetwwiogy) Afains
F s : |
R | . sptam D |
- Eerpnmmnt E - ) I “_-E-q ' A wnmtam Depiry
et Mhrmsbey |8
} Mrwter Management fereicen)
reEiE (Harean
Eﬂ:ﬁ BHBICF Lo
ki

CEA UG BRR FooA, 25 49 Fa>

9 AT Foa HAoZ = Assistant Deputy Minister (Science
and Technology)+= =HE-(DND)¢F WUt (CAR)S #stat 7)&o &
e = BEs @9sta low, O xA 9 4tstdle 5 str| <9
71820 DRDCOE Fa Qem, o] oA A7|s Fo tha A7
7} o] FojA = Ao E HAXIT

49) &4 Ayt ZLE Zufo] x|
https://www.canada.ca/en/department-national-defence/corporate/organizational -structure. html
50) 7HL}':} =utupst7| 4 A (DRDC, Defence Research and Development Canada) : =H}5.9] ARsH7|

Bagency)z 5ol glonl, T e 2& Hojol] szelo] o 13000159] Neigol Lan .
Selgete] Ryl pacl 2e e st oz Wuwo, @ Assitant Deputy
Minister(Science & Technology)+= DRDC_J iz e =35t it
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3) Authel =9 Y5 Az
Auickel 29 Y5 Axe okde) 5uAZ YT, e 104 22,

i E 2'3

@ 14 : 28 (dentification)
A HA A= ANyt Z

- 28AE HyE7] Ao ™93] (Defence Capabilities
Board)e} =85 A% 56U HAEAEDD(Independent Review
Panel for Defence Acquisitions)e] &3+ =2 59 HEE AAoF s

@ 29A : %t 4 (Options analysis)

mX:

2% 2828 8 $42 It

r>~l

tm

- F A dAeM e Z2AE-] AHeTAS ¢ Ao
s Z3E Q%H&%%ﬂl ﬂia ddE AAEHEIME FH 5
=7 F s dA=

@ 39A : A2 (Definition)

- Al WA GACNE B AES 243 ) slerd RAE
AEE] oAGA HAH Y S APHES oA =

- ZRAEVE AGHAYALE Y e do, Z2HAEHLS =
ragoly o 4k9]slE Corporate Submisstions FHlshe] Th2&
AR 77198 AEsUs AT

@ 4A . A3 (Implementation)
- Y HA AN E ditdel A A7l HEHS wFEr] 9 A

Aot FaAn] =22 A Public Services and Procurement Canada)<}

st ditxoz AAL T3 FFL dAS AkSs st =Ls)

« Aot

51) A3 Ate] oA A HESHL lon, At FAYH] $100M (2F 900<) o]l Atdol djish
AN AES
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- B Al deie g or R Aagol A

oz Bt AFE ok Lol 77, 1€ o9 delm
A A KL% ©1) olehe IHA FoE THH Ytk

Bid Evaluation

Price + Technical Meril + Value Proposition (= 10%)

A A #4E 71 AH)

- $100M oPge] Aok F<HG20M-$100Mol| thsir= 24 3k 5 Z-8)
el A PAe] 7Ex)AIeKValue Propositon)-<- 4%3—119- 31%0}71] =,
o]= ‘Industrial and Technological Benefits(IBT) policy”’ °l <£]3]
8ol Hol doew, AA 57FA el UM AT A
7led olels S8l AL oldsor & AEel thejA HIFE
st Aotk vty dFud s fFAGE A4ow & 4 e
i iyt AE GAANA S Z
i. TAQAE T3 AUtk 2o FH A EH
i . 7Hurer Woll A e A57HER&D)

iv. ZHUThel A o) sfeles A3 9 de
v. 841 FAre ME Ed

(

® 5&A : &4 (Closeout)

ST WA Bl o Al gl 2R e TER
W AFslE, o)t ZeAEde] IR Mool mE =AM ATL
BESEE YSHYGEESA e LT T TAHA FRE @

)
o] ZAUAE HE Lol g

52) &4 : Industrial and Technological Benefits Policy: Value Proposition Guide (2018, Ziytt AJH)
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4) ADSA S&TS3 At

Akt Fhsls1$20RDONA 28 £ Ad F sz, ol
+ ADSA S&T Ao 2 F3ixE a1 Q= & 471K 7HH g o]t}

(D Over the Horizon Radar(OTHR) Project

AFGA Y S &Ax37] Y3 2AHA o6 (OTHR) ATFEH,
ol o] IH(EA-ZF)3 o] Microwave Radares Zz2Ado] 7+3lo]
A0 A Ao = 500km 7FA| v &A1 7} 78R OTHRES o] =
Z(onosphere)oll WrALE] 7] wj&ol 3000km7tA] &A1& & 4 Qith

HF Over-the-Horiton Radar (OTHR)
* Radio waves reflect from the ionosphere

Microwave Radar = Provides a look-down perspective

: S Tae e * 3000-km for air targets at all altitudes
* 500-km range for 40,000-ft altitude air targets range for air targets at all a

* 50-km range for S00-11 altitude air targets

<&A AUT SR FolA, ZAF 53 FED

@ Canadian Arctic Underwater Sentinel Experimentation (CAUSE) Project
Akt B2 s AAlel B ATtoln], FAYFAHULY) ol e

53) ADSA S&T(All Domain Situational Awareness Science and Technology Program) : Ut}
Mejo] e oAt Wt 714 mz oz 20159FE 20209718 $133M (SF 120091902
SQisto] SojA9j9 HAZEL U3 HAKQ Yore st Ush DSt AYY

https://www.canada.ca/en/defence-research-development/programs/all-domain-situational-a
wareness-program.html
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* Bolx4=3 A}, Unmanned Underwater Vehicle (UUV)549
Acre] sA A ~dE HAEZIYPU AESg 22X EA(CELLULA
Robotics)ol| Al 7 FO =,

FH 12K ‘19.12) 2 22K 20.03) AlAl AlEs AE3HoE 455
‘209 B ZEAE g5 dAolH,

- IYYe Fia-4kA AEHAA(EFol2MEEDE AMES 2N
2,000km&| FAE FAxtrA<

CEA - AEet 2HEAR FHIXD

@ Threat, Requirement and Gap (TRG) Analysis Project

AUt Bze] 2%, a4 2 alAo] UF el BF AT o}

Ze TRAEZC] T

- As AL B B A 2E AR U 71990 MDA} Al ket
All Domain Sensor Mix Evaluation Tool (ADSMET)

- AEFA5 LuglE A PAIQl Complex Systems Ince} Al2FeF Context-
aware sensor selection layered architecture for Arctic surveillance

@ Compression of the Tasking, Collection, Processing, Experimentation
and Dissemination (TCPED) Cycle Project

54) Unmanned Underwater Vehicle(UUV)® Autonomous Underwater Vehicle(AUV)2til %= &}d,
Autd oz Bolgul: Ojx9] o] ofjst K22 YL sjofstmz  SLAM(Simultaneous
Localization and Mapping) 715°] $825tH, AY Sol+ SLAMO| Fejde& A&st 7]ao] Yol
AMEEI D QLS.
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L BEF FE A SHL PPV RIS B ATl 2
< 9% WE SPelE B Sol e

* Zbd Adl gl 2y "l =218 913 HE] Add|ole B3 AR,
Multi-satellite data integration for operational ship detection,
identification and tracking>>

- AMuthe] AgHE 9 9A=Y ARSI C-Corefitoll A AL Z<)
ZRAER At 2, 3 2 ggai] Bl
Mo g FAste AT

2 e N
yd, 4
!
X
o
fo
O>”

X
kil

- 94 Hlo]E = Sentinel-2 I o2 [-1C9} L-2AS A} £&3}56)

Table 1: Sentinel-2 product types

Name High-level Description Production & Distribution Data Volume
Level-1C Top-ol-atmosphere Systematic generalion and an-fne distribution B0 MB (each
reflectances in cariographic 100 100 Km2)
geometry
Loveal-24 Boltom-ol-atmosphare Systomalic ganeralion and on-fine distribution 800 MB (each
rallectance in carlographic and genataton on user side (using Santinal-2 100x 100 km2 )
gaomalny Toalbox )

< &* : Sentinel.esa.int & o] >
- AmBAe vy W4 F H9ede ERE A=A ofe A
8] F(LDA, QDA, SVM, KNN, NNet, DT, Combined Classifiers)<
Agsgon, AR Mty HEF ARG BHEs= Hse= 7 o)A
QDAZ} 71 =2 A3E B4

ERF EE B FRIARY S dFFAHAIEH A )l JUSTAS(Joint
Unmanned Surveillance Target Acquisition System) ZZAHE= H=x
2005139l Option Analysis @Al JYAA T, 27485 HFHF 2 B
87485 S5t dAY AT T ARRE A Ao EAsH O
% 20179 EWEES] AA AxY §o] WA we ZEAE

o ©

3

55) £*| : Multi-Satellite Data Integration for Operational Ship Detection, Identification and
Tracking, Progress Report 2(2019, DRDC)

56) Sentinel Y/d2 SHLX5=(ESA, European Space Agency)oA] 7iY ¥ @dsty Qlon, &
g AHGEE Fae vijmst oh 99 mof Uelglko] Sentinel-2+= F7HRZ AlE5EH=H,
Level-1CE 714 Ef7T BAEA] k& TOA(Top-of-atmosphere) @AtolH, Level-2A= tf7] BA
o] =l BOA(Bottom of atmosphere) At= <.

_58_



RPAS(Remotely Piloted Aircraft Systems)Z H}FES O™ o]= =17 2 A
(The Strong, Secure, Engaged) A3§A 5D 503} 91 we} oAl A
2ZhpstA FH A3, A AN L8 E e 2o

S
=

< RPAS Ad7le >
D 42 FAE] 109 g8 ~ 509 28

*

F3h)g : T2AE Fenlg, <z}, Aok 9 uldddu]nl(Contingency)
2) vl o 71 9 - ¢F 2549
3) & ©A : AHJ(Definition Phase)

*AAE AU FdF7] #E AE 7199 L3 HaEEA MAS
7193 nAR/AEE ofEy~ oojZE]Z Al ~HE 7] d(General
Atomics Aeronatical Systems, = ZEg]3E Yol EALrE glom
T #7790 MQ-1 Predator2 <#A A2)S d=HJon,
20210l HF JAE H4BZL Aol

4) Y23 8 L gt
 ZEAE Hof|lA odidetal e g gRleE
A= | ]
ol&= ARt <l¥(contractor resources

A3}t = e Aoz Ay glom,

%E3F armed RPASE A& & = = A7 AdE o] 714

HollM el ofglwa AAlSkaL Stk

<)
Bz pedlelo

o
ki
>
2
AC)
[>
1
gl

= o 73138171 =4 (DRDO)E
o g = 2 AYAFE T35t

H, o %29l Assitant Deputy Minister(Science &
Technology)®t DRDC®] th®E 3& IUst U= A Zol, A

ke

57) AsiAIEl 50 (New Initiatives 50) “Invest in medium altitude remotely piloted systems.”
- A3IAIE 91 (New Initiatives 91) “Invest in a range of remotely piloted systems, including
an armed aerial system capable of conductiong surveilance and precision strikes.”

58) &*] : Remotely Piloted Aircraft System (RPAS), (2019, Zjuct 292 E 50| A])
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2. 8 FI7te| IRl AFA T FE IH
D m=

AFA AN Waled Robg 2 Roko] HEAZo
Aol A, <kt % =<2 TNational Defense Strategy| 59¢}  [Summary
of the 2018 Department of Defense Artificial Intelligence Strategy :
Harnessing Al to Advance Our Security and Prosperity ] 60¢f whz}
PE FPet3 glow, Iwnt ohie} 27kE olFA s A% A
Foz gzt e ALH AL s Yok
O A4 PRE A3 AT AUt e 9T AF
(Delivering Al-enabled capabilities that address key missions)
¥ G A AR A B A A TR, A Ay kA Al A
oz Zgn] B REI A8, ARG AR R4St 5 (2R Y A
M EQT, AT AAH 3 8AH 4R AAGO2A
A9 AFS SAATIE Al Al2Hl 9 Hdor A o74)
@ g3Y3te N RS 7FsA ke 58 7S Rl =T Gl
Al9] 9%F =t) (Scaling A’ s impact across DoD through a common
foundation that enables decentralized development and experimentation)
¥ Ao SR AFFAo] ofpd AA) ARgAEC S8l AT Hz ek
1HZ1Q1 2o m AV} 7Fs?t Sl o Fod Zlolm, o= Ald A<
A71aL RIFsii 7l 58 FAESH SEES Saix 73,
Aol TiAEslsl 2mke AlEe e B3k Al 282 93k FHE T olF9.
@ |4A Hare] Al 218 <FA] (Cultivating a leading Al workforce)
% MOOCs, e-Book, online Hlt]j 29} A&V ¢ &
@ B4, = 9 T4 TP FEYUEHY F9 (Engaging with
commercial, academic, and international allies and partners.)

—

fl o

O

59) & : https://dod.defense.gov/Portals/1/Documents/pubs/2018-National -Defense-Strategy-Summary. pdf
60) Y= : https://media.defense.gov/2019/Feb/12,/2002088963/-1/-1/1/SUMMARY-OF-DOD-AI-STRATEGY.PDF
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® T A ag ek Al hA A QojAe Ax
(Leading in military ethics and Al safety)

% THlE= Alo] JEXE X395 Aol $EAQl WrHo g
AIZ ALg3E] 913 YE)E 7lolestar ol thgh H1z-S mels] & Zo)H,
o]= 3]Hol7P=slH(resilient), 7¢I (robust), A& kst (reliable),
T8)a FHddHsecure) Al Al2=ELS AFNEstr| sl EAsta S
=3 1o} o Awo] 7153k AlExplainable ADS 7FsA| 3= 7]&Eol
3t ATE Ysl AAFALE A&EHo0 =2 & oAY,

agjal o] HMegelle A FUHA FHElae], S =71 A FHAI(NMs,
National Mission Initiatives)} -9 F3A1(CMIs, Component Mission
Initiatives), 2 UrolA APAAES Felsta o, ol& FTE 7|He
2 EIRE ATAIMEJAIC, Joint Artifidal Intelligence CentenE A ¢
31931, JAICE= DARPA, DIU, 7]g} =H5 dAF4A 2 &2 7133 3
75”:"3}04 THEoke] QIFAF Ve WHS o|EI 9om, o= ofe
JAICS] q&s Yehd I8 o] Lol AFd S7FA Ad=e o3
2 AL AE, A, AN &2, Alold He B OAZHA T4
A Hoele]) 24 To 9de & Aoz Jigsta e Fa Hu
g Thsk W3 AEES 1’/‘r—"—" 2.

' e JOINT ARTIFICIAL INTELLIGENCE CENTER (JAIC) ¢

Accaterpts Doll's Adopton and Intesgration of Al 1o Ach s Minmion impact ol Sonta

Dol &)
CENTER ol
ENCELLEMCE

HJN |
.

F@ —= =

M AN-O ENTERED

A1 ANLER
H.H.i Litiss

, rh
> T :
—"-‘.ﬁ\"-‘.\_ - =

FROJECTS

I .___r-" :_. ! ) - R
< &4 : JAIC AUSA oE A8, 34 6] x> 6D

61) #] : DoD Tech Talk :JAIC (2019), https://meetings.ausa.org/autonomy/pdf/JAIC.pdf
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A AFAKE = NMls Z2HEQ] stz 932 (DIU, Defense
Innovation Unit)62 % £33 A "TZkelA 7fgdE Al 7|Hke] S8
xZ=Z139& E-3 Sentry, F-16 Fighting Falcon, F-35 Lightning II 2}
Bradley Fighting Vehicleel # &3t A&t AH] L85 T3t &8
ES Holu, v &S TAAT)E= oA 8| (Predictive Maintenance) 3

2AES Jged 1Y Foln, 20199 DIU HuAe] Gl A5
g HAlEd dadgEs A&ste] FFol A uridel] wg AW

NeA Al G Fo] Aol nA FAsHo] B REL wAFORH
slejsl 2o AHE UL, o9 2L Aol Yo} DIUE C3.aift s}
20203 19 5% $95Me] F&Aloke AR 5 odAn TeAEe
g A% o) A48 st Ao

- Ag AAE : Claift (M= Al A 2T

A5ty A= A5 ATAE(DARPA, Defense Advanced
Research Projects Agency)oll A+ 2018 9€¢ ttdzlk &<k oF $209 <

2 ol4g MU IBASAl NexdZte AL B3] AFAS 7%
=935 79

Ao BEAE APsta o, thSo 57k F Yol A
o

62) DIU(Defense Innovation Unit)s w27 #Hatstl 9= TiZE 7|42 Zukd
2 552 njZo] ALstr] YoliA AP J|Hes, dvrdo
| 2]y, DIUE 60~90Y A2 T5FT 4 9o, AL & 5

0 12~247490] AHE n2HES
AWa 5, ABA AMES Aol BE U Ak Aol 54 At A Az Agstn
9lon, & 57tA] EoKAI, Autonomy, Cyber, Human System, Space)o]] A&5t1 It}

63) &% : Annual Report 2019 of Defense Innovation Unit (2019, DIU)
64) £ : Understanding Al Technology published April 2020 (2020, JAIC)

_63_



S EZ3 Atolw FA 9 A &4, fixd
olm|A] AW o] 7|&Ed ALET, £33 IR ALY FF o
A58 ol 7MEstEE sk sty AEE 9
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My £ ool
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ol
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*Gibbon"

tarqgeted distortion (9g.3% confidence)

Inherent flaws can be exploited

< &3] : A DARPA Perspective on Artificial Intelligence, 43 65 %=z > 65

@ =& 59 JA¥FA s (High Performance AD
D FH HAlEd e AF2 Bo]E e} AZES Y go|He e} &
At 1043 7o) AFH Aol dEd At AT dlo]E o

65) &% : A DARPA Perspective on Artificial Intelligence (DARPA, John Launchbury)
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Ak =] wixE fsiAe A HolA Y & o] it
DARPAE= HAT YAE Z2A|AE FsliA 10008] £=2F 100049
APEES 7IR JIEA T dgFY old=EI A E Alds =
ot =3 A EskE ol B3 721 FE3 E0l

WS AT EN, dAY BlEEH] HAHY S A )
® zAIY 135 (Next Generation Al)

: DARPA= 1345 71€2] N2 B4 A3A5 Alzge] =71
MNAst= FEL Z Yolrlr] 93] AlEAA el s
s AzHlo] Axol thgk A dut S
7HA AL ARALE & S JEE Sk Aol AT F3xpold, AFAFY

= v‘i—?ﬂlOH ﬂ]ﬁﬂ*ﬂ“ Z ZAFsiAn, B34 G dsiMe Shss
#3717 ol flE wol, 23 EZL2 AR SFUHoE vig ol
HE 71A1 EA A4 994 g5 A7le BA4 2ds e
o, AARE E7e dF 59 JHRAT, WHgH e HATY A
I 7] glth o] 39 3z 222 WEd A -3(Contextual adaptation)
o] AL EHN, o= QIXtH ZA Atele] Ayt rwtdE @A #

AZ o7 4 glor, AFAEe 244 2 A% UF 4y 5 =
ot el AdgA%e 7 B =AsE 1ol

Three Waves of Al

DESCRIBE CATEGORIZE EXPLAIN

Handcrafted Statistical Contextual
Knowledge Learning Adaptation

<% : DARPA Al Next Campaign > 66
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Zl=/Ne] dgho|H, 7'<W]EH AEA 5 OJ%XP:(AI Next)/] 70 3
Sl BE O 24, Explainable Aritificial Intelligentce(XAD6D2}= =
< F8ka 91'4 ol ZE EFEIA L oA 2
7|k g

. o

O

of gtk ool WM HuWssE AFAFXADelghs =
AgosH, noh dyol 5d YuHE =YL BEE AL

a
stal low, the2 XAl9| 7idolt.

Today Task
- * Wiy dod you do that?
Decision o = Why not something else?
Training rmh'm Learned Recommaendalon * Wihen do you Succesd?
bk ' + Whven do you fail?
Data Function ndo you fai
Process * When can | brusi you?
« How da | cormect an emar?
User
XAl Task
* = | understand wiy
New * | undierstand why not
Training N Machine n Explainable | Explanation « | knigewr whien you sucoeed
Data Learning Model Interface * | knoea when you fail
Process + | kncrer when to trust you
= | kmorar \N"‘I:f You arrad
User

<% : DARPA &3#o]x]¢] explainable artificial intelligence >

ol = AFAF 71eS FJRZAAZISP, Intelligence, Surveillance and
Reconnaissance), 4<Logistics), AX ZA(Information operations), *|315A]
(Command and control), ¥ERRE/ARS-  Al2~ElSemiautonomous and  autonomous

systems) 2] W2 okl ZEEaL glom, ofd thsie] Fard ek Al 2H]

66) &% : Al Next Campaign (DARPA =1 0]X])
67) &% : Explainable Artificial Intelligence (XAI) (DARPA, Dr. Matt Turek)
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< dotid ga3 2

oln] AMAA R A&, A =9 FAV9k 22 FA A
2okl AEFAT 7IEol ol A&l Hal da, o= A 9l
A F7180 MskE THAY & ALE HAn As ARGAEE A
28l AAAM, AFA s 7€ 53] A2/ADS®S} o] Fo] AR
= AR, FEE AXE AEsta, AR I FEER Vhe
BRE dopstH IPal Hxes HF AT F UAEFE dF AL
o, HFFLS A7 &%A 87| &(@LCAAT, Low-Cost Attritable

Aircraft Technology) ZZ A Eo| o]s] Kratosit”7} 7|etsk ~=& 2~ FQl

347] XQ-58ACEY : @7]g]/Valkyrie, &HEfFH A3 FAA ‘e
9’ S AV AFALNDE 22 T Bk olyet R} E)
FAB7) o FAT sbEETh HTEE XQ-58A7F 2023d6] dEE =
2o 2 7listal lom, 1xe} 23} Hlﬁﬁ% olgf o] AKAM R AdF
A53tR Y, ELEADYN AEY -7 dd BgS & o Fo|t.

20199 39 - 1a} ¥]a} 20199 6% 24} B]3y
* ARl &4 - 0]57 W o]X](www.af mil/News)

x Z1o] : 30ft(9.1m), E7§Z4o| : 27ft(8.2m), &%= : 0.72Mach,

o v|siA2] : 3,000NM(eF 5,500km) (&4 : Kratosiit Zm|0]A])

ol dhHtd o= stye HYgHtE Y FE et A HgE o

P

68) B /A9 A (A2/AD, Anti Access/Area Denial) 7] A|AE : AtjulrS X|AF
A9e 57| Roleseted ALEEE AUl Aefolo], thEAl o2

oF ul 1
g

o X O
st 4

=

L of

l‘ll“ ol
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http://www.af.mil/News

FUERE o] FoA glom, o] YMEs FAVIZ thAlst Y

CZA F-35 29 3 ek A4t 2 9w =2 A4, 24 69 Fx 69 )

olskgA MFelA MEEEe AE Tl AEFEY) AAES 2=
Ho= ol2W 2023 UlES Aoy, ol ‘27bo] R I(Skyborg)’
TEIPeEE dHA Jrh o] RO i wIFTATHAFA
(AFRL)®] & dlA Yol thg3t o] 20
E F37E g9 930N 2Fse gah b g
of £4 A 39 HAE FHsy] 9T B B3 5
(AD9] =<4l o]277A] A&A5 7= HgAolw.”

ERYHE 5F FTH A AFTASAD g Fo A8 =24
LU AAZE HE AR eH, oY IUtE FAF E Y FRAVE

Adatn glol, =& TAGwarming 71E3H B4 2FL A6 9
# 714 Ae % AGAd Ao Rolx, Wi FF7] Wk of

69) &% : EZ+ 2030 v]g] 9] st AW, “This Is What the US Air Force Wants You To Think
Air Combat Will Look Like in 2030 (20180326, www.thedrive.com)

70) £* : Skyborg program seeks industry input for artificial intelligence initiative(2019,
E5+ SHolA])
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g oln 2018 =0 o|w Fd F3E F<13H8(Anti-Submarine
Warfare Continuous Trail Unmanned Vessel) AlA|7]<Q1 A& E(Sea
Hunter)” & ¢+53 A3 Zo] e FJAFAA FA o FAA=F 5
T EEYW 52 TR S 22 JldeE il H #8E ZoE
BAt. ¢ yolrt m{FATA(ARL, Army Research Laboratory)+=
¥ A% Alz="l 2 7]<&(DCIST, Distributed and Collaborative
Intelligent Systems and Technology) &4 A+ A H(CRA, Collaborative
Research Alliance)E Sl A3 e AF-5 FH3sH7] 3 F
G2 A weto =z ofgfe] 67Hx F8 Fokol iR e JNEet
I 9a, ols AR 2 EFRF(Heterogeneous) L& td A o
duglF T8 AFA T 7ol 4ol

O TF(Swarms) @ YE L Z(Networking) @ A -s(Intellignece)

@

Z}&-(Autonomy) & & ¥ (Resilience) ® & g (Collaboration)

olegt HAlAQl HAAYSY WEE TEHCE JAMAHSt=E ZED
B o =2 DARPAoIA+= GARD(Guaranteeing Al Robustness against
Deception)gt= Hebdl HFd 4 dv #HilHd gl g 34
S 2R AlIE A AZ F e WekEs A7 FolH, ofdle 1
A7HA 8 Bo|Th
O Woj7lss HAHE S A% o4 7= 9 olF 7|WIo=E 3=
A2 o] mMiAYEFS &olo A

@ T WY AN Folsbsd Axdel AW P A
@ @A Augeo] duste MY BolsHe SH]

71) &4 : https://www.dcist.org/ =1|0]|X]
72) &% : Defending Against Adversarial Artificial Intelligence (2019, DARPA)
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01% B JhEo]l o] FolX UX|RE, FIF TIFol s of
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X BN
%0 rhu mi m A p= o= ml

o] =
1A, EAE 8 S8 ol 5o w}aw 57 1%
3}7] 1o 2
Group 301] 37 o) @3k ¢lE] &
o2 AT AFAL 7)€L ALHT

30
ol [o
H
5
o rlo =
[
aich
HZL'
@
)
S
o
r
©
e
_>|L
. o
O
L
U
=
_,Cl
L

053,3:

Maximum Mormal < §

UAS
Waeight {ibs) Operating
Groups  \mGTOw) AMtitude () O
Group 1 0-20 <1200 AGL 100 Raven (RO-11),
WASP
Group 2 21-55 <3500 AGL ScanEagle
<250
Shadow (RO-TH),
Group 3 <1320 Tier It / STUAS
< FL 180
Fire Scoul (MQ-88, RO-88),
Group 4 Predator (MO-1A/B),
Sky Wamor ERMP (MO-1C)
>1320 s
Reaper (MO-9A),
Group 5 > FL 180 Global Hawk (RO-4),
BAMS (RO-4M)

(&4 : DoDel §<17] 2% &7 A%, 74 4 Fx= ™5

73) &% : Raytheon : DOD Needs More Research on Stopping Medium-Size Drones
(20200123, www.airforcemag.com)
74) &%] : Unmanned Aircraft System Airspace Integration Plan (March 2011-Version 2.0, DoD)
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2) 2| Ao}

H Aot w72 XQ-58A¢t frAMgE -1 %83 7](UCAV, Unmanned
Combat Aerial Vehicle)?l S-70(0Okhotnik-B, ¥ ™:Abg¥-Hunter-B)2h+=
HAAEZIY ZEr8S A 20199 8€o] AFTHog ABIIATH
a8 20199 9€ #HAlol mHEE SATe 2Ex {RIAFR7I”
Su-57¢F A S-705 Wldsh= Pk 1" Fans

= A =Y =YW JiEH Zow, A3 MR FAS A
v gstg=d dHAAZ EARE Su-573 S-70 BF 2" AR ZH

kS

FA7]olw A7kl S-705 WA yolrtaA 2Zd s wWald,
A

Ae Aoz AN HHow PRy 4B HH o F3o] HE Aol
o @A S-70e AW RPFo|H, 2025K0] ST o Folrh.
e « 20199 9% - PEuIY A

- : X
‘_ * 7ol : 65ft (20m),

Z&= : 1,000km/h,
2| "]e§A2] : 6,000km
(%] : Wikipedia)

« ARl A7)

- 2] - Sub7, ofgff - S-70

= PAolre AFAF Ul HAE FAANFHER

AeEte] AAo)| XY, Uran-9+= 7.62mm HA A thA =}
g8 30mm Z|HER FAE A= Aok HAAID F
FolAth AT Uran-9+= 20180l AlglolZ HAE Alg-S 93 wiX]
=Yoo, 29000 E17F obd 300~500w Bl 2 A ghE AWM s, F7I
Al @] 2 Ar)e] BAFE 83 AZE 0|9 stdojy &

A UMY ELX o 22 AR FAlE0] HetH AT

75) &4 : Watch Russia’s S-70 Unmanned Combat Air Vehicle Fly With An Su-57 For The
First Time (20190927, www.thedrive.com)

76) &% : Russia's Robot Tank Sucks But Its Military Is Adopting [t Anyway (20190124,
taskandpurpose.com)
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a8]3 20208 6¥€ vl=re] DARPAS} 22 A1 gA|ole] 2 H7]
<27 2 /=7 B (Russian - Foundation for Advanced Research
Projects’ National Center for Development of Technologies and Basic
Elements of Robotice)e] AR TS oSHT dA| HAlof= =5
= AHEH Zo] 21 e F JEE FAEEoE FARAE
E5o® FAst Aty A A+ A& Marker
BE Ao g s v Folth ol ¢ Uran-9o|A
Hee MAT WP AAAZRY s AAg A
&Y

){E‘ O

>
£

41 >
it "

P2

borlo Mo
]

o o

ol
H

2% 2AY 9 2AANE B ow QuHow FFAA EAY
QAA, FFe HFL obF FYsA ¥ A0 S wa Yok
SAT FF AAAAAZA 4TS T VAT 7142 ol &8 A
Role] B R4S wol stm gom, %M ThE AFAS ALY
FAYT e 23 o] MRER FAREL AR 2103 HY
Eoto] TR EE7glelY ARl g 4EA F%o] 2
e A9 g BeHold & AR At

77) &*] : Russia Begins Trials of New Generation Marker Unmamned Ground System (20200630,
internationalinsider.ogr)

78) 2021V SERART ool APIREORM, AR AR, B0l 5kg7] TRIn SARKRCle] FS olgh WAK
ol Q4= 59| stE Aot 5L} Qe Zo]=H|FY Sdentific Produciton Association®} $¥A1s1o] 7Rl
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S HE FFE FAHAEZZ7|(UCAVs, Unmanned Combat Aerial
Vehicles)& 7}4 o]l F&3t+= =7} 9 Uz FAAS Joh

Fadhe g2 vEe geA o2 T8 AF

KR
=
Ae vl=iRe FE5QS wotok shal, [T 7]eo]

o =
= Arodle FEsddol HA AU, I Vles AL FEe
A7 wZol vl= Z1gol dejel FAAFZEIIE FEst=T

-

al

we Aol Utk Fue FF| 22 RANFFTIE FE3
;- 1

)

=

=

s

Going Out, Flying High
Legend
BRI membe & Rscipient of minimum 12 Chinsss UCAVS
. BRI member & Recpient of minimam 28 Chinese UCAVS m Earakhsian
B 17 member & Recipient of over 40 Chiness UCAVS v e
D YO B ot e T | beken
Algen

Migeria

< EA L 7F 79 B2 19>

st 24 Ziyan UAVE F= 7]FaA A4 2 F&F353 9
‘Blowfish A2’ &= AEIYFHES(Zo]-1.87Tm, =°]-0.62m)< A

79) Wings Along the BRI : Exporting Chinese UCAVs and Security?
https://medium.com/@Iseideas/wings-along-the-bri-exporting-chinese-ucavs-and-security-a4bf7a3324df
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2 4% BE Vs Bol

UM FETA UG R F2 I7kA Y T AFA S Ve
ddste] HA AEHL e A =2 R e S = =
oA A&H1 e AdEe AHESL, YUl E H2
E FH7F HY] AT w2 AAES =¥Ee] MAHL e ¢ T
AT °olE HEoZ Syt I AFAT Jlee FHE H B
& 73 BoFrE A EUT

1) OODA Loop
A= FH7 v F ol e John Richard Boydell 2|3f
A1 319+l OODA(Observation, Orientation, Decision, Action) Loop= £
SE7HAE o Brtolyet A 22 Hl2YZL o W o
A oolml YgALAH W 8 = To=E g &8o] Hi dY. o=
A 47FA1 8] 750l AEKHCE &gt AFeH, I Fo 7|
=435 A5 e 2o
#3 (Observation) : A2, M Sol|ofd A2E £33 A
w4 (Orientation) : Tl 7|01e- vlEko 25)0] S=2=) 2lmo] Bxlu) %3}
o) AFAA (Decision) : ] AFS nlelo 23l HA o] Az AR

A3 (Action) : JARAA o tht AAZ < A3 &

Observe Orient Decide Act
plic Implicat
Dllfl-l'gal:r;-ge - guidance
& contre & control
Urifalding & control 5 |
circumstanc es™ . Y
Tl Feed Feed . . Feed
| P aprre— <" Decigion ™ Action
Obarvaons > p.x_\ Cypattuis) > (test)
e Jnrﬁard Drward s A~ torward -
Ditside A AN ;
nformation / \
& \ A Linfolding
Unfoiding = interaction
interacton Feedback : with
with Feedback ! environment
environment - Feedback

John Boya's OODA loop

< &3] : Wikipedia >
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r°l‘ H

87) &* : How Artifidal Intdlligence is Qosing the Loop with Better Predictions (20180726, mediumacom)
https://medium conyhackermoon/how-artifidal -intelligence-is-dosing-the-loop-with-better—predictions- 1e8050df3655
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a8 YAA(Decision) T tisiAe 49 P ER o8 B
= A g8 A2 E(LAWS, Lethal Autonomous Weapons)e] HFZ
AbE] Jidol AE}E Al dag|Fol o%k oAMEAR S st Aol &
Aol7] wW&ol, s HoA dE ZEEY S} dAASY F& Fr] A
of TS 7Mook & Aot

ol¢} st wH=re] A& Fr)o g 7+4<] DoD Directive 3000.0988)
AL 1 AAo=H, ofejet Zo] A& 2 wiAE AzHe 5 ALE
gl AolA A F o} YRS oNAl AHT Ao TS TS 5 Q)
5% 58355 A Eolof A

“Autonomous and semi-autonomous weapon Systems shall be
designed to allow commanders and operators to exercise appropriate
levels of human judgement over the use of force.”

£ 23% go] Xio| Hojgth)

Jgjal A2EE dA% stedo] B AZES ol &l 9 HANV&Y,
Verification and Validation)2} @A # <1 7oA AlE H7HT&E, Test and
Evaluation)= 7 *]oF gt} HEJF 2A4AE0] Fid AHE VMR B3d=
o e H-g JAEAS Wyl AsiA AR g 2 ukag 1A
26 Alole] QlElH|o] & ofeje] 3744 27lo] FFo] FHojof .
O FHH AAATE A olafist == Hojof gt
(Be readily understandable to trained operators.)

@ Az el WE FH7bse A= A g orgt.
(Provide traceable feedback on system status.)

Q@ THHE AFATT A z=H Tss SN At EHE
AAE Agshok k.
(Provide clear procedures for trained operators to activate and
deactivate system functions.)

88) &x] Y& : https://www.esd.whs.mil/Portals/54/Documents/DD/issuances/dodd/300009p.pdf
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2) Y Fopd Al 3§ 7bs ¥

o] Hopol M %A AWME FAF Autist Fa et delm
A QEAS FuelE AYS vgo R so Seluet Y Rod 9l
A% 7% ALY & Y= Bopoll Ul Auugt 121 @
& Aol ol ol F7 F9 AME FHol Ho] glon], mel
5o o= TAH e nris ABAd Hg Nee R

2o X
oo|x] wA5A ot HRE| HHoR, RoluPAH 2
TP 9 wAL CCTV I 2 olulxl #4e &
gt BAsEL
AR A0 I3RS 71eS aeAoR HE Al A
S e Qg 9l 2R 77t i) mel FZolE
AR ol BARQl AFGOR g BA g EY &
Qlolf, 202079 ARF ARS WAL Ao}
CCTVS 74(AH%iol £4 §) 9 TODS =7 <=
sagmar | AE Aot oS UAA HlE Fus dele
TU0T | AaRe R Zed) glon, Rolug ofg 24

9 AEs] ST 4 9t AW 9ol Bash
- oljo] aAA
. ultfo]E] EA
CAE R D A 22 R Aol AA A
FASH] &L, A2F AAT & A=
AEd At=ol diste QluAls oJux] #AC=
ol 5 AAl "
CAIE 283 A 85 A Y 2 EF Al
- Abs o] AJAFE
OIAFAA R|YPA|AED (Al-based decision making
support) : aAH CloJEE vig o= §F tjil2d
nelzoR AHol JAEYL EEst], A&t
IR <5t OODA %t S
ARSI Safo] Ale metsly] AE glojE|Sol

d
A= o

lin
4>

=
Ml 54 H e w5t dezof A4 3 A|E
Hlo} =02 s
oOv oO— = O




- Mosaic Warfare

- Explainable Al
- RAYU Rl

A7 | AHg REAGF L Al
-2 2 AW AR 23
7A8tetss 71vo] £917] YT A ol
- - B o] XA s+730A42] Al Simulation ¥ Training
o AeAs At U 2T
WARRY| S0 Gafd J1eg Heste] FyMo=
£4(210] A 9 ofu] EA)sto] AFAs BRI
TEste] AEY YA wel
FIYD - yaEye sl 9 uixEsrgyel 2y 9
SRg Zgsto] AlQ ¥sl 5] JjHAE S Aot AL
stal, Health caredk sL5HA A5t A<t
qaed 19
GARD

BHYst |- Robust Al
- Adversarial Al

3 71

$-Zuete] gA ICT 71ES "o 2 3t AFAF 7|&9 3 Hof
of =3E Aol obd AMEJEUI(oT) 2 HldolE et} AgtH Digital
Twing = A2 & WA Zokd] &7 /MY 2 Axd= T A
o =N T3 AP H o g F o, g FiES 5830
2 Ay F Aok o= 7H &A1 2=HI(CPS, Cyber Physical System)

fArE AdoR 7 AR

['l{

I

M o

g2 CPSE AlEdold sty JUdTAls

7IRke) oAt EH Az"loze HEE F& e Ao
g o ® 9o AdFd EokE TSt B2 Eokd AFAE
71€o] AHEo] Hojea flom, FHojd Zolmw, /it AlFo] A
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2 Hgo] HeAd U g B AZ 3
& FHsy] A WEIF ol WS AAs gFdETn & Aolth
AEA T Eobell that u§ Fd Erbopy} olo that A5 &2 A3

JL =)
o Ha 9lal, doRE MFA MHs o & byt FRlo] Wk el
A AHE Ass Moz me S52 B8ty 9= JAeAs 7le
o Sgal 2y Hoko] L3y 93 lg—%%gi = iAok st
U%, ol =HSATA B HHE V@A 9 = MEsk= A

1 3 2

-Erolti ﬂﬂ}iﬂ] 2 &3l oF ?‘{E‘r(Spm on) :LE] ookl A A
iy 7]&e 77ko g o)M= (Spin of S st 7} AAA A
ol7bA & =FAIAR] Lol ZostE WHOE Yrtol & Aol
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3. AFAS(AD A& Al ¥ A

AR, NZF ZokollA AEHE ASATH I ZokolA dFA
Ao HA 7IE FHANA vhet

= e
ol &Ee} 3, welolel, A4 11 AW
o

O"0y 1

WA A, AFOR AW FF o] uiHRenTE %7 Al A7
@k EAL B FE Qo] meke] 58 AAL Aok v, Al 7|4
of ANAH AxdE oAs] AFL WE A%, FF 18T 2%

@ A%, 2 B RFEe wste] Tol B FAHA 2A%

& e
B asy] wEolth HSo] FW Fop molw Weleks Huel A

o] glomz, Maley Axdol &g a7 9@ 71 HolE}
BIZF Bopo] Hla|AL Bo] REF AHo|sd] AL HolHRE ¥A
A o] Hrjsict. upehA a4
o] He ATel FI FF T :

o F)gofof & & 5 Uk

Mot cinisit waoe

& D

Al
L F oA
A M

Al Robuyst

/ | = WW W
/ é'} ¥y
Rationalks « [

(AD &8& 25718 d7 (2018, =¢7) >

/N
il
R
Hl
%
r o
o
N
o
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A4, vlolaze Uxr) 24/ Ltk 28] Sojdtis Fojo i
ZA(Moore’ s Law)d} o] QZA% 7|&3 AL dug =58 o= mf

E 452 nstn Aok el 33HY Y T G5 0
£8A7RE HF FYSAA Be k] 285t AL F
G 5 AukEA ol A2 1A 7
W e BAZ B Ak oldF ASE AL Ao GFo] T
oF shel, o] A4S thulste] S=elofA B

sEdo] Y=g BT W T 5 UES BE 999 AAH

AT EYo] AAE 3= AAV L5

[e) 1= =]
o O

v O o
of A 7)Ee] Wte R ool HY Ado] ofd e3)7 wzhel T
et FAAlE e HiR o R 3 wmE £x2 JlE AVjso] AXE =
Pokr AgHe 497t Yok mebd Nk REse) 19d gL
FEOE Aot & 5o AASAATAETRDANA= Al =
o] #yste YF T 1A% A sHo] I A

o

[e) T

A, BlgAo] SWeb Al dF-Alo] SWate] 7Hd3lr s ol & A
o] Aol MYARE 9o HFT = FAAM] ¥ 3339 <
AR ANE BAHE AA, ‘DO-178C Level A’ ¢ 1S 2y 7|8 =
Hz2 Wopthsd) o]je} o] "i(gtk- - ) - Fo LI E HFH

Q WFS FYo| US FAG Ait & ol

o

2OoE AT IAAEAS FY AFAT Ve 2L AVles
g3 AFES Fusid AHEES T3 TAE A4S s
2143 AEIE syl gk wWetoZ AHISAPE S AdEA,
NEAHYE AY JFHE AR = AR AAY HFHo=R
A7l #E AES = 9 o AL ok o= 20159 AHH
nj=e] DIUSF 2 AHZAS = DIU EAE 7E&HE 7|93 2 EY
ZIdEe] B e AYEZYolso] A&yl A Jom, oA
(Director)s3 4UZT 1390o] glor, JAFAF FE HET oA

89) &4 : ETRI AI=& SW, % &34 3lal 53 &5 (2020331, AAFSAIALY)

il
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Jeff Klugmane] 74-¢ 301 o] A& oA Fd3

B2 AZstPct o]elo] DIUE wizhe] w24 wWsla @izl 7|
== ol3fste AETHE FHsA, AFAT 7lEo] B8R
o Ag3le ZEAEES F3P3la Y} o)

| Eokel At 9 To Wetel 42
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A5%. AFA T 7l t &4 12 HE

B Eokel] oA AFAT Jlsdd dE & W

1A B 7] A FEE AEe 2018 49 AlA 300 R =9
7} 500 wo] ¢o = °ﬂ»}a‘r 7hol ~E S e ojwd
TE A A FATE HolXs AAFE WY o2 EHAth

rO

olg g wjAd = Fho|2ETF BAE A §'_§]-/\]/\FJ]J,]_ ‘Zul o] 2%
s FEITAE & 20189 2¢ JH4AT H AF3AT 7Iee] FHE&H
Al 719t A58 &7 Td Al2d 3 710 ey 53E dadg
E 5 AT S Ao, o) E JAEE AAABAA ABA
s FEhe @& AMES Zlo] ’do]l #H Aot o9 o] ZAE
stz 2, 7hol2Es Holde AAdR AFA s AE7F 504
golA “AHEE JiE A A gler, Jdd3 &8 E Hae
Az A" g W89 dHAE HUZ=E st ok 2ol
YRR 3 22 %H*HOF«] JEA T 71€d &l g &A1
3}

ofN A
fo 2
>
rt o
o
)
32
;1

—
i
it
p
r (0]
o
A
off
o
Ac)
2
fu)
e
o
rfi
e
A
s

Z2E &8 4Fo g3 ndoew gy dEA Jdes 19423 ofolzt
olA| . Z(Isaac Asimov)7} ©# ‘Runaround’ oA #Alotd =B He 3
AL g gon, 09&& 1985 ©¥H ‘Robots and Empire’ ol
A F7HE Ao =m 1933 Hlszsiy, @es] 3 Ao QIxtel A R
AAZ 1 orE G343 Aot
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(A robot may not injure a human being or, by inaction,
allow a human being to come to harm.)
@ 197 2R3 QI & 7IAAY, 2 ok & AT kA
B B2 QA E 7AHAME ¢ A
(A robot may not injure a human being or, through
inaction, allow a human being to come to harm.)
© 297 2R RIZte] WPol| BFsfof gtk o o] 3 HH S0
A AR HA O HuE wol= o= I
(A robot must obey the orders given it by human beings
except where such orders would conflict with the Frst Law.)
@ 397 2Re AN EAHS mEs ol s © 18I BRI}
A HA L = A H2ol o "ol 9= .
(A robot must protect its own existence as long as such

protection does not conflict with the First or Second LAWS.)

°o]= 20001 o]Hol] =Kol BA® %}3’-, At A AEstd Al
Aol opd A7|2, 2RUsIA IH2Q o

2, 20| gofste= dS(RQIZte] tid HF 2 LS HD)o| o)
Zledl F3hth o]F 20049 LEo] FF7loA JHHE International
Robot Fairol| A& ofefj e} o] XA 25 A1A(World Robot Declaration)
< AEstgen, 2EH Qo] AR A FEIte AS Boh A
Z3 Zo] oldIE= & Ao] Aol

22 ol =3 AHo.

[ +F27F AAZE
At =R A

A 2Re e

AT 2R bRsta PEEe AT 71 E Aol

©W O e
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[ EPSRCe] Z& &7 9D

O BRLS I7IRIE AHr fole 77] &5E AAFH A= Fdth
(Robots should not be designed as weapons, except for national
security reasons.)

@ EE AEE xIe] FHAAE Fotes AAlE L 8=]oof gt
(Robots should be designed and operated to comply with
existing law, including privacy.)

Q@ ZHE FHH HF BA A= E HA ook gt
(Robots are products: as with other products, they should be
designed to be safe and secure.)

@ 2He Alol|A 2oy S-S B YOI EE AREE A= HETth
(Robots are manufactured artefacts: the illusion of emotions
and intent should not be used to exploit vulnerable users.)

©® EE 25 tiaiA (H2)A YA Argro] WA E ook ot
(It should be possible to find out who is responsible for any robot.)

2017 27beol = FPA F 29 T 5Wo] AYsidon, AHg
AF3AE stAQl 2FE HA3 H<gk CEOY) ¥¥ w2a So] #
£ 9gS o e ¥xF dAJ] delm A A4 (FLL Future of Life
Institute)ell A1 FA] A olgr, &8 2 7Fx a8 A7) o4 37HA|

FollA 23709] ‘ofdZnm} Al Y (Asilomar Al Principles)92’ & o}z
= :9} 2ol HurIAY. Fli= JAEAs 7IEo] Ats HASHAIE 34

e

2o A8

AT olw | D) ATER : AeAE AT Fue PPl glE A
(Research | 3= #o] ofygl Q7 e
[ssues) st Aotk

91) &X] : https://epsrc.ukri.org/research/ourportfolio/themes/engineering/activities/principlesofrobotics/
92) &A] : ofAzu} Al ¥AI(gH=0o]) https://futureoflife.org/ai-principles-korean/
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(Research

[ssues)
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M, &2 B2 A A7 5 e des =3
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wakely] §1% Q7 A\fo] ubEolof Ak
colwAl wee] AEAE AxHe AHsl wEol eAFon
A7 38 glol Sel7h W UE AYS FASFES T 5 Yo

A
AREY AU BHS FANAA AERE T 7 WIS
oAGA HHAD & YU

AT A" JHXE ZEFojof &, oW HEH e &4
£ Aok st

3 AR AA : AFAT AFAL BA Pt ghell A H o]
F7F hofof gt

A AlzE IEEEL b7IE dinlsl
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(Ethics
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Values)

o
kAol s, g ssn AW AT A4S 1 AL A5
% glofof Fth,

5 AT F dojof gt

8 A FHA - AEAIR AACd o] AEA2Ho] AgHTH
H, 48 de Jd#VT AA F AS Sy AYE AT
T Aolok gt

9 FIA 17 AT A= fAelet dAAE AFA
T A, 28 9 AT =Y gFo] #F ol @A A,
olo wie} 1 TS FAHste AU 7| E I

10) 72 €A @ IEE 2A-&HQ0 J1IFA T A=FL AEste <t
T19] F3ol qFo] QIR JA| e} dAEE A Hojof it

1D A7) 71X : AFAS A="e Azte] U4, A, AH
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12) AR B3 : AFA T A= HelHE 74 9 &85
go] AA e, ARES I AuEC] A4S tlolEE HA 2, B
g 4 5AT  de= AYE 7HA ok At

13) Afrek MAA 2l

o] AA EE A A
14) F%°lY : dFAF 7I&2 A
I Je HojFofof Frt

15) F5HF : Al 9f3) o]Folx AAA MPL AF BE 3
gS fs) 2] FfrEolor doh
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9o w | AAEE ATAE A=l g9t W 2 o R Adsiof )
x| 1D WIS nESE AFAS AxdY FAL Fold wYe
AR AB|7F Agsts A8 9 A AL HAE Ao oy

(Ethics | oy " g0 =zam Qas)or ot

and 18) QEAS B7] AA : NPH AFAS Fr)e FH AME
Values) 13| oF &},

19) 1EAF SHA

I3 F9] 0 TV} glemg FF JAFAF
=2 HA= FsjoF o
20) 75‘.9.’5‘ g Ale AT AEe dabell AZbgE MsE VA&
g 5 F

S ogome, o 4% ¥ AT A4S AYsn welslof st
7] ol | 2D AR : ABAS Axdo] xS oW, 53 AWHA ®
= AEd JYolE, daE dgel 2E A 2 gt weol 3

(Longer-te

w3 ojof Gtk
rm Issues) 22) AAA A7) AA : AEZA % A 2~H o xﬂ-‘ﬂﬂ 271 BAIV A

7] AME Batel W FA wml E2 Z/1E zgdcd, HAH
A 2HLe AAS otd U EA ZXE wolof st}

29 5S4 2AE Wl Fiels feld o4 9ls), elw
2 27k 28] ohd WE QIR o] 95 Ausofo} T,

Ttk EE FJ ol QAFAF Zlwo s =AZE7|T
ISO/IEC2] JTC1/SC42(Working group3)oll A& 20201 d 5¢ “2-FA
59 AlFA /W (Overview of trustworthiness)’ &= F+ZAISO/NEC
TR 24028:2020)= AA3AoH, ol AFA Y A= AT
Heto s BHA, AWUbsA, AlojrteA, MBS, 7led kA
2 AP Hr 5 HE&e o7 o 28 JAFAT &
(Al Ethicg)ell thaliA = ARQES] T8 A4S A8t flon, oje} 3
Hg 2 AAsH] st A7 Es] X8 Folth

.

;

a8]al Ul 2~3(UNESCO, wAlaE w5383t 9A AFA5
sgo tiste] olof T ™I HEVF IH(AHEG, Ad Hoc Expert
Group)< 743k, 2020d 5€ Al&g] Hate]l oigh 571A|9] F8&5
Z(Action GoaD=} 11709 A }A|(Policy action)E& FS %9193 24
2 FEE e, 9 55 AEsSI 20219 11€ 41 A3y 2ol A
HZ AY 2 Wz AYES JHA I AT

93) & : Outcome document:first draft of the Recommendation on the Ethics of Artificial
Intelligence (2020, UNESCO), https://unesdoc.unesco.org/ark:/48223/pf0000373434
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gl st B2 wUlEe] FAste FEE U4

+d=9l Myt zg A5 °

g5 HI RS 147 =790+ QIxE &

3 = A% FAFYAR] AFA T

3 =2 I EYA(GPAL, Global Partnership on Artificial
&

HHeoz FPspgon, AYA de AFATS

ofl

o R

A FsAAE & TREIUY. o= GPAI I HEFH - A

FE TAE Council®] & 13 399} 100~150%8 ¢ 7 7| AE7HE

o] FolZ tFold|BAA HE7F1EFMultistakeholder Experts Group)

a8l AHYd ZEEHR Zg2x gy AEAE(Centre  of

Expertise)2 o] Fo{&d It GPAI= A - AWALS] - A H 7] -

= AFAs, DU °lH
S

AR 182 &

of Ol o
off mot E b

& GPAI 22 %o|H, 4749 9 o] 9t}
GPAI Council
GPAI (Ministers)
Secretariat
ulaams 2 Steering Committee
Multistakeholder
Experts Group Plenary
Working Working Working Working
Group 1 Group 2 Group 3 Group 4
Centre of Expertise Cenire of Expertise
in Montreal in Paris

94) GPAI(Global Partnership on Al) Aroj= : st=, T A FfUc 5%, O]=, EU, =Y, ojge]o},
Q. RAAE, AVLE, Szl G, M 1443
95) &4 : MAZRIE QA5Xs BA GPAI 34 A3 (20200615, s ESAIE HEXlgE)
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=282 25X HEHYUGPA) SE2HE=T SsH=

2|, 2F, J{LCt, =LA S O[FE|0f, €2, AR, gEUE, Ootil=, J7I2E,
SEH Lo, F=, 0=, FEHSEV)S &/ 20 2EY 23X|s LtEL{H(Global
Partnership on Artificial Intelligence, GPAIy2 OFASIRICEH B /AT EN, RE|=
OECD ?ISX[sS(Al) Htof| 7|&& HiQb Z0| 2l 7|2X Aty U L2217t S]dte
DIFEH JHX0f Rgfste HAoz QSX|s2 MY U Q7 ZHFHQ LM ALES

-l

o

X @gr ZAo|ct. O|F flof, R2l= HHE Y Ues =712 A MEHS g A
7| gkt

GPAIS OIF, E8, CHUY, sA, ZHNTO J|0g & QBX50 MY e Hunt
A8 QIE8t7| Slof CIRIOI|BA XL Hojsts I X R (nitiative)OIC). 0] BEE
57| SI8f, GPAIE QIBXIS B3 2M=9l0) Chst HE 7ot S8 BEL
X|Ioto] QIBXIS0| Chek |21 MM 7 HXE Fo|nAH & Ao|Ct

GPAI & TIEL S8l ZH|7| 51 @Eot0f, LA -A = =
otH| ZoF )M U= 218X|s, 2) HIO|E HHEHA, 3) @l Oj2f, 4) it ¢zt
U ZFX] AEE FHof 24 FYe Aot 53] t[HozE= GPAI FEZHE2 OB/
OISKsS &S0 ZRLHMO0 2ot & UiSotn =52 + A=K CHoiMEe e

o go|ct.

GPAI & Itz2[0f ¢/X|3t OECD AtR=1t 2EZ|21t 2|0 2t 2 Xte|g F 749

T2 X4 HE{(Centre of Expertise)0i 2|5 X[2E ZO[|Ct. OECD2} GPAIQ| &A=
GPAIS| I}&t7|& AR 2t OECD7t M&dst= =M Q3Xls BH 2ol ZHst
AMUXIE EHEAIZ Z40|04, O|2 Qlsl M U&= AIE X[t HHME et A 7|HH0]|
ZatE Zo|Ct MEX|A MEE CHEst 2E21 stE 20k At iut MEIHIt =3 SEAHLL
oot AN ZEHE Cfs Hd X AF XS N3 AO|CH Est MEX|A ME=
CEXLOISH AR MEZIOE AXE |z A oEo|H X 1X F3|= 20204 128

HLICHt Mg F=2E O FOICt.
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2. A ERo O FAHY A2

UM AFe eyt Fho|2E9) d3te] kol JIFAT Vs
7t #AT 50998 o JAFATIAEY HolFE AAF o] ojn] Zp
79 QAFA T AE EFste] A4 JAGASY] T2 ¥ 7
@A I8 JilES ZYER Y SAE fst F4A8E W 9
o olE2 FFAHLE on &9E F de FES HoML Y3, ¥
< ¥4, #83Q EAES dolvle ABAH A&F7] A" LAWY
Yz E o2 Efe ¢HAEF7]|E(Fully autonomous weapons)S Aj =
= AR HES T8l et AY gXsloF . FAsta Aok

)
A2 H5 9 FAE FH3sIH, ol& AAs7] {3 HAFHoE S5
< 783}51 Ad+= @Al NGOso] Oﬂ?‘ﬁoiéﬁ

- =7} BEbd, o]HE T 30/ (I 96 HX)

- @A : Human Rights Watch & 1407] ©]X¢] NGO &4

A7 450097 9] AEAS(AD) AET}

- UN AFF-Z4 (United Nations Secretary-General) : Antonio Guterres
The European Parliament : EU 2]3]

- Human Rights Council rapporteures : UN ¢l o]Al3] =AY E
- 269 = P} FAAE

- A iF ¢ oF 61%9 dHiRIE

96) &A] : https://www.stopkillerrobots.org/wp-content /uploads/2020/03/KRC_CountryViews_11Mar2020. pdf
o] 2Aofl= 307f=of thofiA] ©HA](1. Algeria 2. Argentina 3. Austria 4. Bolivia 5. Brazil 6. Chile 7.
China* 8. Colombia 9. Costa Rica 10. Cuba 11. Djibouti 12. Ecuador 13. Egypt 14. El Salvador
15. Ghana 16. Guatemala 17. Holy See 18. Irag 19. Jordan 20. Mexico 21. Morocco 22. Namibia
23. Nicaragua 24. Pakistan 25. Panama 26. Peru 27. State of Palestine 28. Uganda 29. Venezuela
30. Zimbabwe)st1 QICt.
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¥ ole oA AdFH grem AT A(FLL, Future of Life Institute)

o EololAelE Az Re] e F/E Ao A ol o)
S8k a1 97, e LAWS A wss %E ejns
£ wedom EAH Yok

il W
W Sepport bagaky Sissing bax
treuty ar Wshul KWL

< &3] : Future of Life institute &3 o]=x] >

¥ 3+ Human Rights Watch @] Eo]|X ol o] YA
Ael9nstal lomw, geutet= ofgiel ol Hojdth wEkA 7Y
Aeg AR7} opd F2ol o3 5o Aol & EAR molw,
a2z ARE B8 d4asteE Aol /T Aolh

“South Korea 1is researching, developing, and investing in military
applications of artificial intelligence and weapons systems with autonomy in
their functions, but says it does not possess lethal autonomous weapons
systems and does not intend to develop or acquire them.(¢t=2 LAWSE 4
frstal A @oew JiEsAY 5 =7t glth) South Korea
participated in every CCW meeting on Kkiller robots in 2014-2019.”

97) &x]: hitps/Awwhrwag/repart/2000/08/10/soprineg killer-rabots/country-pesitians-barring-fully-autanonmous-weeporns-andf fir?36
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o] FAHANA = UNellA LAWSSF ##Hste] g1 A+ 399
i FAska gloer, 2020 6€ols UNO=E groa Zgs|oford
Wetel tisi A o) A(commentary)®E A=A, A AR SA
5 A A A So] H8ste 7 MAE UHa Yo
o, 1 W& o33 Aok

- Aol &4 #A(Retaining human control)

*AMEe] 9Fo] Auid € A 2e dd(udgement)Z 7Y ¥ (intervention)}

7 o] Ho= FA(controdEes @Ol E O A5d

O JArrAAANA S WA #2374 &8 dE FstHA FHs3l
2 g e YHde A BA7F a6k, AdAe &8
SR Al 2Ele] AF APl E olsfdlofeta, HEES st
S 7 Qe Algko] Qlojof 3t}

@ FI7IMN=HO 7e2 EROE ool Jhestal AlEAdS Wb,
ol APAtolA #H HFHO ATt AG Al=He] FAs)
3 Abgho] Jidol 7Hed AL wIkn

©Q & 842N AFEY FAVE HS YUH|JEE 7] 8l A
TN 2"lo] ZEEE AZMY A4 8 BEREsie S
A gksk= A o]

- A AAY FaNormative framework needed)

O FAFH] AHg, use of force)dl tig FAE A7 A
A Ql o] F(General obligation)7} EQ3tH, ol TAZEES
H Y 7 A 25 48

@ WA FAFTHLE gu|Je AR BA glo] HEE=S AHE
2 wHAstE FrIA2="e A, ik D AEE FAstE A Y

Q@ EIFZES A Y wdstes e & A2"EES AFSF oA
oud= AFHY BAIE 7HssES sk 7AIAR] A AR] T

98) &A] : Commentary for the Convention on Conventional Weapons Group of Governmental Experts on lethal

autonomous weapons systems (20200605, Campaign to stop killer robots)
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(Positive obligations)7} QlojoF &tH, ol&= A A&7 FI=E
8= A" AES BHOo=E Ttes 9718 735

[e)
T%o] 2 A4

2) ot

(A AFE AHUTE ol Eo7tn Ao, MAIFCEE JAFAF(AD
okl A Az JE, Fol WAL T8 gA AE T AET
AFA T A AUt A7 H<¥3](Canada Research Chair in
Ethics, Law and Technology at the University of Ottawa)E i+
lan Kerre= A siutt EgoA4 20179 119 29 ‘A FASAD 7|&
o] ¢}&HA ¥EE MUY JTE o A & &Y A B
Wom, o3 FAS Tt HHythes A & GPAIY Add F=
A G&E 3 AoE HRAT off= Age 48 8ol

- [Re:An International Ban on the Weaponization of AlJ] 99
23ststal = AF3A T 7le 53] #HAHY TeEo] e Uddt
FolA JAS o] F qoH, tSo] =Y3Z #A4lo] I
FAEOGE 9gud+= AHEY FASE 2t
(Lethal autonomous weapons systems that remove meaningful human
controDol el A AFEEHZA Al sH7] sk, EZE UNoA Y
CCW(Certain Conventional Weapons) 3]ojolAe] A&F7] Al2=Hl9
)& GGE(Group of Governmental Experts)S A g3 AL Y93,
A7 283 g oz A% WA, &84, A3H Aoz
aste] UNoA e &go Qlo] I AFol| AA I 7IxE AAGE
— W&ot 53 siAaFA RS A5y HHAH AHE Ao of
d Z1AZ BTE =olal gejor XE AASA H Z(The deadly

99) &A*] : Open Letter to the Prime Minister of Canada (20171102, lan Kerr %)
https://techlaw.uottawa.ca/bankillerai - o] A& SI¥AlIst= 7 AR50 QA& 21LS Almd
M o}23} Zth “Leading in Al also means acting responsibly about it."(AlS 2]Qd3t= A&
J70] disl A A= FEches Aoltt), "Al 7]ee AANoR Y UE Zlo] ofyty. 17
2 A5 AHEStES sk 2jolA 2HUH
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cnsequence of this is that machines-not people-will determine who
lives and dies.)’ o]gtx 7 a3dla O‘E} w3l o] EX= 4 HsRA
o, gHEAE, Jui 5 F8 IdH BAHAE FHa FAle=w XA

o] Aol HIAH.

Killer Robotel] tigt AHE A& 8738H, JA=F94dQd 9L 3t
T Y Myoke] ®1z7F oA Mines Action Canada (MAC)E & 2019
W UN CCW-GGE 3]¢jo|= FAste] Aol gle Fovt & o] of

N, o7t o F

Ye 7 whege] 3x Mg drE dsin 9
Hel CCWel LAWSH td A&24E PHoed =78 =
D7) Agel 9o} ofmglE Age BAE B3 sofdvin FAL
211000 5493 o},

Lo
ol
K

olFx A EXo tE FH= ol AA X3telA mHSaL L,
olE Abdell qrAlst7] A% wA Al UEd Y GeddAM = °lE
oS3t FAZQ FHE AAsta /s =8 Sol thsiA Lottt

100) Missing the Forest for the Tresss at CCW (20191113, https://www.minesactioncanada.org)
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3. IRHERA i &3 AE A%

WREoko] X A A& F-7] A 2= I(LAWS)

1 = A "siA ‘dYHEE 3 e o=
BHAH @2e HE ¥ Yt o]o] tisfA UNolA =A|1ZQ =<
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1) UN®| 297 24-g5 7] tjg CCW-GGELD 59

UEYS FHE 2 UNAFFFA-2 20209 1€ 22 4@ A5 A=
2020132 UN AMFEAS] 4t A A (4o S DI0DE AF3stal e
M, ol= 2147l JAS A=HEA staL, 21A17] Thede fdel w=

A & Hezs Adeldta st 1 5 4dAle JAEA T EA
of oJ3F LAWSE F& oJn|st= Ao = ofefo W&o 2gH U
@O “Lethal autonomous weapons — machines with the power to kill
on their own, without human judgement and accountability — are
bringing us into unacceptable moral and political territory.” (Q17te]
o} AYRle] 222 Y F e IS /K ABH As U=

-2 olA Eol=ol7] T EYFolal AAAHR] FH9= A= Aolth)

_pJﬂl

01) CCW(Convention on Certain Conventional Weapons) : ‘EXRR|PA L7 ZX|FoF o] AHAIHA]
o WEgh Yo PAEE S RSt SAMANEIIY A FA Ex ARl B @oF
o, g =A xffrlrr|@erolzti e 51, Xl FAME(High Contracting Parties)o] & 1257§
U?OE Elof a1, ofzfie] oA Foll 271 ol ZIUstH BAMFo] HEE rgE o] 3.

* CCWE 25 117< A 57 BEPA R PR ., juets AI3.4918 A= n]7FdEh
- AlIYPA - X- Rayi X 271 Y] ARE ZX1(1983.12€, 11871=)
7078 AM27gA - A7 I R EE AMEEA] B AIgH1998.12¢ 10671 =)
- AI3YPA ¢ Aolid —?—7]91 AMEFA] B AIEH(1983.12¢, 11570=)
- 49478 A« AY glo]XE719] AME FX](1998.7€, 11097)=)
- A5 A - ﬁ‘@ﬁ%%‘ﬂa*%(ERW)ﬂ AA Y F=(2006.112, 9671=)
* GGE(Group of Governmental Experts) : LAWSOA] M2 7|&yt dAsH 7zt J¥o] [2IF 05

102) &4 : Remarks to the General Asserrbly on the Secretary-General's prioritiese for 2020 (20200122, UNZ1jlo]x))
20209 9] 4t} Ol\h}xﬂ‘— D =2 NAA xrAQstAQl Z1ZATE] (the highest global geostrategic
tensions) @ <Q17to] &xfet HHE HEA 2]7] (an existential climate crisis) @ Z1 AA7H=
MAA A1 (deep and growing global mistrust) @ X8 A|AQ] o] F& @ (the dark side of
the digital world)
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@ “I have a simple and direct plea to all Member States: Ban lethal
autonomous weapons now.” (U= B 3do=oA 1tdsta 2H A1
242 o AFYT Aw AHA] A& FrlEs FAAIL)

‘6‘}04 2014958 2016744 = WA A
20173 H-E= wid LAWSe| 3k ZF Axe =

LAWSe] gt SXu Agte] thgk a4 82 3o FHsta Jom,
ol Tall 2= % NGO “AlE A< /Fsta ok 2019394 = 3
A3 8ol Auntel A 3 o7F dxlom, 3o ol that HIuAIE
24 FAhska lew, 3l ojoA thFolxl b2 ot S7FAI AT

@D An exploration of the potential challenges posed by emerging
technologies in the area of Lethal Autonomous Weapons Systems

to International Humanitarian Law; (ZA|Q1=®o] thst x|HA A& 77
A2~ Bolo|A] 22 7]aE50] A7|E 4 = AR|A =Xof gigh &)

¢

@ Characterization of the systems under consideration in order to
promote a common understanding on concepts and characteristics
relevant to the objectives and purposes of the Convention; (9]
=AY S I igat 540 Eﬁ)J 20 o|sh2 &Alst] el 22 3

x| ~ele] £

@  Further consideration of the human element in the use of lethal
force; aspects of human-machine interaction in the development,
deployment and use of emerging technologies in the area of lethal

autonomous weapons systems; (XA Apg&o] st Q1A QAo FI7F 18;
ATH Abg 2] N2E ol Al sleel A, iR ARGl Slof
Ak} 71A0) HsArgol &)

@ Review of potential military applications of related technologies in

the context of the Group’s work; (229 4T oA A 7]£9
AAA QD A A& tigt A E)

(® Possible options for addressing the humanitarian and international
security challenges  posed by emerging technologies in the area of
lethal autonomous weapons systems in the context of the objectives
and purposes of the Convention without prejudging policy outcomes
and taking into account Jgast present and future ro osals. (R~

b

AWES AMUAASHK] U1 FEst A U o) Aore I orp Jeko]
Sxa} 2RO Getoly AWA Ag 2] H*W ofo] A wi% 71&50l

oplshs A=A I AA HoF ZAIE siAsh] {et 7hHeer &A1)

103) =A] : Report of the 2019 session of the Group of Governmental Experts on Emerging
Technologies in the Area of Lethal Autonomous Weapons Systems(20190925, UN&m|o]X]), o]
BuAMos Ve 271t ©A| 5= YAIEo] ot
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27] A2 GAolH H2g 7]z 7]
A3 2] A2 AAA Abgo] A§
F53 AN, 58] FANERS F45)
LA] =HQlsfo} gick Izt S0 s
srgol FAw JES AWY O 2§ A
2, J23 RAAA ARl S 5
2 LIAF ChR RS Do} Fick,

(d) CCW melgj30] Al 7] A
elo] sjur k] U A}Lo] st zMal
017} x]3] U Ex2t= Aol 9]
Yol 12]5t A|AEl0] 20jS 3
o] Mg b5t Aol wel B
of gt

It was affirmed that international law, in
particular the United Nations Charter
and International Humanitarian Law
(IHL) as well as relevant ethical
perspectives, should guide the continued
work of the Group. Noting the potential
challenges posed by emerging
technologies in the area of lethal
autonomous weapons systems to IHL,1
the following were affirmed, without
prejudice to the result of future
discussions:

(a) International  humanitarian law
continues to apply fully to all weapons
systems, including  the  potential
development and use of lethal
autonomous weapons systems;

(b)  Human responsibility for decisions
on the use of weapons systems must be
retained since accountability cannot be
transferred to machines. This should be
considered across the entire life cycle of
the weapons system;

(¢)  Human-machine interaction, which
may take wvarious forms and be
implemented at various stages of the life
cycle of a weapon, should ensure that
the potential use of weapons systems
based on emerging technologies in the
arca of lethal autonomous weapons
systems is in compliance with applicable
international law, in particular IHL. In
determining the quality and extent of
human-machine interaction, a range of
factors should be considered including
the operational context, and the
characteristics and capabilities of the
weapons system as a whole

(d  Accountability for  developing,
deploying and wusing any emerging
weapons system in the framework of the
CCW must be ensured in accordance with
applicable international law, including
through the operation of such systems
within a responsible chain of human
command and control;
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(¢) In accordance  with  States’
obligations under international law, in
the study, development, acquisition, or
adoption of a new weapon, means or
method of warfare, determination must
be made whether its employment would,
in some or all circumstances, be
prohibited by international law;

()  When developing or acquiring
new weapons systems based on emerging
technologies in the area of lethal
autonomous weapons systems, physical
security, appropriate non-physical
safeguards  (including  cyber-security
against hacking or data spoofing), the
risk of acquisition by terrorist groups
and the risk of proliferation should be
considered;

(g) Risk assessments and mitigation
measures should be part of the design,
development, testing and deployment
cycle of emerging technologies in any
weapons systeins;

(h)  Consideration should be given to
the use of emerging technologies in the
arca of lethal autonomous weapons
systems in upholding compliance with
IHL and other applicable international
legal obligations;

(1) In  crafting potential  policy
measures, emerging technologies in the
area of lethal autonomous weapons
Systems should not be
anthropomorphized;

() Discussions and any potential
policy measures taken within the context
of the CCW should not hamper progress
in or access to peaceful uses of
intelligent autonomous technologies;

(k)  The CCW offers an appropriate
framework for dealing with the issue of
emerging technologies in the area of
lethal autonomous weapons  systems
within the context of the objectives and
purposes of the Convention, which seeks
to strike a balance between military
necessity and humanitarian considerations.
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EaREE 20189l JAFA T Zles o83l ouA A4 JeEs
s <l dF7] BHAES Eolv HeolE xZEA E(Project Maven)
T=3 Akste st F, FAHR FHOE AFAFo| &

2 £ dedo =2 QA Google

Holg Z2AEZS HIso. o3 dde AAHFe Tl

We have witnessed how deeply committed the women and men who
work In the Department are to ethics: avoiding civilian casualties,
adhering to International humanitarian law, and collaborating with
allies in international fora to advance international law and norms.
Additionally, the Department extensively tests all its systems, especially
weapons systems, and systems employing Al will likely be subjected to
more scrutiny than ever before.

(PE)E FYHo)s] U= HeEo] i) Zlo] Lajd v FH5
Z Q=R g gler, o= HIZIY AFYAE FSfal, FA /=L
F3p, FAYT PG BT He FAE EEA EH
7 FEsts Aol we FHRE BE AU FYHFHA AF
3 Qlom, 58 P Aagm elgx]so] HEE A)zHe s
= 7ok gugE § ge Y ZHE v 95

TSI

o

O

The DIB noted that -- as with all new technologies -- rigorous work
Is needed to ensure new tools are used responsibly and ethically. The
Stakes are high in fields such as medicine or banking, but nowhere
are they higher than in national security.

(DIB= BEE A2$ 7]g7 go] H2$ E77) A9z A 5o
2 AEHEE 517] S 9HS o) Hary NHHD. oE
) FET S HopKlS PR EAE T LE HopyF E2

s T, AR 2 aERoA MR 34 oA &

<)ol wolAl o] BAIS siAsh] gl daA we SuR9
| 93t 202 Py gasloln, AL 2esel AL o= ok

=% : Defense Innovation Board’s Al Principles Project (https://innovation.defense.gov/ai/)
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. ARalzto] 9ltHResponsible). DoD personnel will exercise appropriate
levels of judgment and care, while remaining responsible for the
development, deployment, and use of Al capabilities. (DoD @Y At= Al
A 7Y, wix] 2 AREO| Oigh AU FA|SIHA] AASt £Fo Wy W
S 233 o}

. ZH3lcHEquitable). The Department will take deliberate steps to
minimize unintended bias in Al capabilities. (Z¥ = Al d=3Fo] o]}
Al g2 HAZ Fagtstr] fsl A&5st 25 T Aolt})

. 2R 7}55tHTraceable). The Department’'s Al capabilities will be
developed and deployed such that relevant personnel possess an
appropriate understanding of the technology, development processes,
and operational methods applicable to Al capabilities, including with
transparent and auditable methodologies, data sources, and design
procedure and documentation.(Z¥}20o] Al A2k 3 A PSo] Egs}
o A st RS, diolH &4, AA BA 2 #ASE Zgsto] Al o
Fol AL & Qe 7= MY mEAA 9 29 U gist AR olsiE

P % Qe JpuEn wREcke Zolch)

. W& 2 9ltKReliable). The Department’s Al capabilities will have explicit,
well-defined uses, and the safety, security, and effectiveness of such
capabilities will be subject to testing and assurance within those defined
uses across their entire life-cycles. (2930] Al d=F2 Wshoty A A=
|5 7 Zolnf, T2igh 7o) ord, Hot I 3R A £HE7|0 ZAA
A 2eEjst o 8% YoM Aldat BFo] & Zlojtt)

. 2R £ QrHGovernable). The Department will design and engineer
Al capabilities to fulfill their intended functions while possessing the
ability to detect and avoid unintended consequences, and the ability
to disengage or deactivate deployed systems that demonstrate
unintended behavior. (Z¥% = 9% 5tX] 42 AWE X5t ok 4 9)
= 53 9Es5HA] k2 FE S Holx HiR|EH A|ARLE S{A|stAY v]=/ds)
Qe 582 ERSIHA grd s 2¥cteSE Al 7|52 A ¥
AYoldd Aoltt)

= o

106) &%] : DOD Adopts Ethical Principles for Artificial Intelligence (20200224, US DoD)
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107) &4] : Second Quarter Recommendations Quarterly Series, No. 2 (NSC on Al)
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