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Aol ohm, 7t wAEe Teld wusl 54 £A% A @t ol WrE wAsh vl Add 4

A7, 7] AFEHE dE 50, ) BEA0EB Browser)7F HA® =EXR, XI55 (desktop), HiF
E 3

PC 5= £ = .

71 v ZAE N A TS st ARE Adte AMEM, ofEAeld AW, HFE AH,
dlolgjro] 2 Auf, skl Muf, AR} Au], wd Aqu], =4 A 81§ A 58 9T 5 3t

27 FdE d2Vle dE 5o, FlAdHR oleAdel EAY:= ¥4 A AA=A, PCS(Personal
Communication System), GSM(Global System for Mobile communications), PDC(Personal Digital Cellular),
PHS(Personal  Handyphone System), PDA(Personal Digital Assistant), IMT(International Mobile
Telecommunication)-2000, CDMA(Code Division Multiple Access)-2000, W-CDMA(W-Code Division Multiple
Access), WiBro(Wireless Broadband Internet) @, 2wlE #E(Smart Phone) 3 2 EE Fie A==
(Handheld) 718k 74 Al x1eF AlA, §Ex], 24, 3%, Hdo], M4, ZHE A=, & vy 283

2] (head-mounted-device(HMD) &3 22 o8l AXE X

Ui‘i

¢ A

2 Aol mE QAT #HEE V)5S ZEAAYG HEYE Fi 9T, ZRAME s e g
T2 AR FAE ¢ Jdut. olw, sy e B4o T2 AMqE CPU, AP, DSP(Digital Signal Processor)
2o Mg Z2AAM, GPU, VPU(Vision Processing Unit)9} #2 3¥ A& T 2AA EE NPUSF 2
& ZEAAY F . s EE B4 ZRAANE, dEge A%E 7] 4od 52 F Ee

A5 E%‘oﬂ weh, 4 dolHE AsteF Alolgtt. e, st Ee B4 ZRAANVE AFTAT A
AARJD AL, A3AT AE Z2AAME, 54 A3AT B2 Agd 53td st=do Fx22 AAE

X0 [H o o &
A
rofr
—1> oo o rz ol Ag

R

2 A mE 1A #EE Ve ZEAANYG WEHE B sAEr. ZEAANE s e H49
IZAMZ FAE = o o, d i 4o EZAA= CPU, AP, DSP(Digital Signal Processor) &
I 22 W] ZT2AM, GPU, WU(Vision Processing Unit)eh 22 Z1ef¥ & Z=AlA = NPUSH 22 2
TAs AE ZRAANYD & drh. s e o ZRAAE, dEgdd AddE 7] A" w4 E E=e <
AT ®2dol wek, 1Y HeolHE AEseE: Aot e, sl e B ZaAA JITAT A&
ZRAAN A5, AFA T A& ZEAANE, 54 AdTA s ER Ao Estd st=4de] FxE AAE F
ATt

A3AT BREd Tg5S 33 e e EAoE . o7, 3GE Fd wrEoite A, 7R <
TAE Rde] T dugFel oste] v % HeolHES ol&ste dHEoRM, die 54 (Es, &
NS FASEE AAE 7] Aog® B2 F e A3AT Edo] wEAHSE udtt. o g5 B
ANl WE QA Aol =aHE 77 AAoA o]FolF FE 9a, WMo AMu 2/ T AlAHS Eg o]
Fol d & Ak, ddEF dagFe d2E, AEY  ShE(supervised learning), HIAE ¥ shE

=
(unsupervised learning), TA|%=38 3t&(semi-supervised learning) %+ 73} <& (reinforcement learnin

gl ok, AEd oo FFHA Wt
NTAS Bue Hio AAY yoloEr TAH 4

1l

A
(weight values)= 2zt gJom oA (previous) @ o]oie]

, Axt Aol H0] 7AgAE 7o) dAitE a
g oibe Y. B AW doloige] Zta = B4 Vs AEX el Bl oy At o
3l HAstd 5 o, dF 5o, g I T deAe ZholA 53 2Xi(loss) = AZAE(cost)
fol Aa e HAsE RS 59 ZtsAse] AAE ¢ . dE AW A A48 (DW:Deep Neural

— O
¢

Network) & X3+8 4 lom o & £, (NN (Convolutional Neural Network), DNN (Deep Neural Network),
RNN (Recurrent Neural Network), RBM (Restricted Boltzmann Machine), DBN (Deep Belief Network),
BRDNN(Bidirectional Recurrent Deep Neural Network) &= A3 Q-HIE A (Deep Q-Networks) °] o,
At deo A=A et
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2 ALY A AR AAlde] mEW, ZIAMNE JAFAFE FES F At ATA Tl AlEe] AAAE
(biological neuron)E& XA}ste] 71717} &53tes she AF W (Artificial Neural Network) 714kl 77
g5HS oujsitt, AFA T W
Aoz FA(LHd o) 3 Al A Q= A =<5 (supervised learning), % == 4|
olf glol g delE T AlF o H)ol sig(EgdelH)o]l AR FE HAEIE
(unsupervised learning), %= A9 Are](State)olA o™ 5 (Action)S FHE wnit}h o5 IAA BA
(Reward)o] Foixj&=dl, ol#dt BAS FHUgstes WIoezr s&S AsE 3 (reinforcement
learning) 2.2 T&4d F v}, e, AFATY PHELS g5 Bl T2 op7|dAd w FiEE F&
AeEd, 4 ogHE Huld 71EY o ¥ =, T HAIE W (CNN; Convolutional Neural Network), =%

Z(RNN;  Recurrent Neural Network), AW (Transformer), A4 Wi A W(GAN; generative

E
adversarial networks) 522 F&E 4 9lt}.

2ot st Aol weh FAUoE A QY uolEsl o]z} ol
5

> K

B A} A2 JdeAs BdS 23S 5 dn. dEAT RS gue deAT BEd £ 9da, HF
of JI¥As RHE FdE Fx vk, AT REL 7d UEYI(EE dF A E 7499 F doH
1A ER A FHSe M AEdte] AAE ZWe SASH S dadas xFE . v UEAAE
Az Ager HEAAS I AT wR(=)o] S5 S Adse] A AVIE wMsAA, w4l 6
2 s8s /e B A9E guE ook wd WEYJIY] 7l JheA B vpolo] 2o x9E ¥IE
Fdrk. Fd UEYAE s ool 7l e =g Y s olAkel #olo](layer)E 3} &
Ak, dAHoR, FX+= input layer, hidden layer, output layerE& X238& F v}, FAE FAA3E 7
d UEAs el HSAE See Tl WstAemA oo = (input) S 2FY Szt sk At

S
=
o)
=
i
Bl
r
i)
>
30
oo\ ¢

ZRANE 74 dEHIE LAY, 7d WEHNZE FH(train, BE 5 (learn)dA, FAlHE ¢E
HolHE 722 ds F3sta, 3 A74E 7122 AX 23S (information signal)E AAASEAY, e U
ENAE AFA(retrain@ F vk, 74 WEYIY RAES GoogleNet, AlexNet, VGG Network 53 #&
CNN(Convolution Neural Network), R-CNN(Region with Convolution Neural Network), RPN(Region Proposal
Network), RNN(Recurrent Neural Network), S-DNN(Stacking-based deep Neural Network), S-SDNN(State-Space
Dynamic Neural Network), Deconvolution Network, DBN(Deep Belief Network), RBM(Restrcted Boltzman
Machine), Fully Convolutional Network, LSTM(Long Short-Term Memory) Network, Classification Network &
gt TR BEES I F oy oo AFEHAE Furh. TrRAANE wE HEYJIY] RdEd e
ALE T fg sy ol e ZRANE T F Q). o E Eo] wd WEHAE AF Fd UESA
(Deep Neural Network)E ¥3Fst 4= ).

74 YE$FI+= CNN(Convolutional Neural Network), RNN(Recurrent Neural Network), 341 E = (perceptron),
% HAMEZ(multilayer perceptron), FF(Feed Forward), RBF(Radial Basis Network), DFF(Deep Feed
Forward), LSTM(Long Short Term Memory), GRU(Gated Recurrent Unit), AE(Auto Encoder), VAE(Variational
Auto Encoder), DAE(Denoising Auto Encoder), SAE(Sparse Auto Encoder), MC(Markov Chain), HN(Hopfield
Network), BM(Boltzmann Machine), RBM(Restricted Boltzmann Machine), DBN(Depp Belief Network), DCN(Deep
Convolutional Network), DN(Deconvolutional Network), DCIGN(Deep Convolutional Inverse Graphics
Network), GAN(Generative Adversarial Network), LSM(Liquid State Machine), ELM(Extreme Learning
Machine), ESN(Echo State Network), DRN(Deep Residual Network), DNC(Differentiable Neural Computer),
NIM(Neural Turning Machine), CN(Capsule Network), KN(Kohonen Network) = AN(Attention Network)E 33t
2 4 Qe ool @AEE o] ok oo d vENAE T 4+ A B AEAT} ol A

o}

B AjAle]  oa]FH AAde] wEW | ZEAAME GoogleNet, AlexNet, VGG Network S3 #&
CNN(Convolution Neural Network), R-CNN(Region with Convolution Neural Network), RPN(Region Proposal
Network), RNN(Recurrent Neural Network), S-DNN(Stacking-based deep Neural Network), S—-SDNN(State-Space
Dynamic Neural Network), Deconvolution Network, DBN(Deep Belief Network), RBM(Restrcted Boltzman
Machine), Fully Convolutional Network, LSTM(Long Short-Term Memory) Network, Classification Network,
Generative Modeling, eXplainable AI, Continual AI, Representation Learning, Al for Material Design, A}
Aol 28]= ¢k BERT, SP-BERT, MRC/QA, Text Analysis, Dialog System, GPT-3, GPT-4, ¥]d AHgZE 3t
Visual Analytics, Visual Understanding, Video Synthesis, ResNet Ho]E] A%< 3} Anomaly Detection,
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Prediction, Time-Series Forecasting, Optimization, Recommendation, Data Creation & T}¥3F CQlaXA|5

29 ANFE 08T = Yovl, ol ARHA vk,
olh, AW WS Frstel B A AA N FAA A s,

1o 2 NS AH AAde] e sG] e 9ede FARE A4 FAS EAtE BEEo|

18 st 5585 (Active Learning)oll 71¥ke Hejd S 433}
(120), 285-(130), dlolgmo]~(140) B ZEAA(150)5 EFE = Uk, o]3}e
5 (Active Learning)ol 7I¥keE Hejd 48 e FHIE AAH ZAA o
Learning)ell 7|Wtet Hejd 3 #iE 5585 (Active L

05 58 tdse= Aew HgEn.
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td i)
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N -

iu)

[

[

=

o

=
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4
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W D2
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Ll
ol al
I e i
f o ® o
i

N
[
oo
jins
o
i
i)
rO
)
=
o )
[
o
oot
\.m !
4
r |
i, 2
>
K
30,
ot &

i/
2

tzaZdo] dgo &9 RES H2E, G JA FAE faZHel & F vk, faEHels
Liquid Crystal Display), ¥ tho] Q=(LED: light emitting diode) TI2E# o], 7]
= (OLED: Organic Light Emitting Diode) Y=Zdo], H3 ty~ZH o] (FPD: Flat Panel Display),
Zd o] (transparent display), =W ©YZ2=Z#o](Curved Display), EIAE T2=Zdo|(flexible
y), 329 tAZ# o] (1D display), E=Za#¥ t]AZdo](holographic display), ZEZAE @ 71 9|9

T T 7 dv O el FAE BT ZEeteE B G ZA AAE ouiste i

19 faZeels 48 a9 BA AMet dAR #AE HA Hadeele dHd = .

©

e 1 - A
2 ol o ol
& gﬂ%?ﬂl
Wl-omlkl
)
°
=
(@}
<

o
o
o My
v
~N
of

o
A

o7I1M, 4, F HelHe] F5AlS FA e AR ofFod & qdu. o8 fd A5+ LAN(Local
h=]

', ol A 7IA=E AA ols A HES A

A [$)
Hedlo]l HolHE £85I ol% B4l & ofoluto] (Wi-Fi) 722 WLAN(Wireless Local Area Network) 7
Aol ZAl HWhaoyp EFE 2~ (Bluetooth), 21H](Zigbee)o} 72 WPAN(Wireless Personal Area Network) A< 9
ZA WAl o) g 278 B4 BE, GPS(Global Positioning System)™ & GNSS(Global Navigation
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Satellite System)S ©|&3lE 94 B4 BE Tt o5 x3o=w FAE 4 duh. TAld AFEH+=
A Tlee AdE FAS %k NB-IoT(Narrowband Internet of Things) & X3 4= dul. ojd], o & &
NB-IoT 7]<=& LPWAN(Low Power Wide Area Network) 7]%¢] @l 4 2laL, LTE Cat(category) NB1 B/E
LTE Cat NB2 59 1AL 2 82 ¢ glow, dedt WA dAH= AL o}, FrHeos e A4
2, ggst AAdEe] mE T4 774 FaE e A §4l 7l LIEM 7es 7R FAEs s
4ok, oW, 4 o&, LTE-M 7]&e LPWAN 719 ddYd 4 4, eMIC(enhanced Machine Type
Communication) ¢ sk WA o= & 4 vy, o & Eo, LTE-M 7]%-2 1) LTE CAT 0, 2) LTE Cat MI,
3) LTE Cat M2, 4) LTE non-BL(non-Bandwidth Limited), 5) LTE-MTC, 6) LT
/7)) LIE M 59 v 14 F Aok o= vz 782 & don

:l_L

Al

A

A
3)3
=

>1E i 4n
lo fr 2 oft

N

E Machine Type Communication, %

/}) Uﬂz]oﬂ 6]—X4Q“ 740 O]—q

o FrHHoR e giAAoR, tget AAldEd wE 7 77]edA 4 % A FA Ve AdY F

A& e A2¥](ZigBee), EFHF=(Bluetooth) E AHH FY 4 (Low Power Wide Area Network,

LPVAN) 5 Aolk ol s 23E & glom, Aed WA 5= 3 ofvth. o o= ZigBee 7|&

IEEE 802.15.4 9 otk 4S5 7|dte= 43 /A-3t¢ txd FAlel &A% PAN(personal area network
u g

)= AT o, I HFer =4 5 o,

4 B2 BES, A9 FAl(Local Area etwork' LAN) ®&, 39 FA(Wide Area Network; WAN) E& E&
B717FA] §A1(Value Added Network; VAN) BEE 5 U d =4 1 FEE¥YE olyg}l, USB(Universal Serial
Bus), HDMI(High Definition Multimedia Interface) DVI(Digital Vlsual Interface), RS-232(recommended
standard232), &g F21, & POTS(plain old telephone service) & B3t AolE T2 EES ¥X3d
A oh;}

A B RS doldol(Wifi) EE, 9e]PZ(Wireless broadband) EE ¢]ol%, GSM(global System for

Mobile Communication), CDMA(Code Division Multiple Access), WCDMA(Wideband Code Division Multiple
Access), UMIS(universal mobile telecommunications system), TDMA(Time Division Multiple Access),
LTE(Long Term Evolution), 4G, 5G, 6G & ©&st F4 FA4 #HAS AYdstes F4 4 R5& X388 4 9

i

3L )3

T EA RS ATE $A8E oHY B FAY] (Transmitter) S £33 F4 4 Qg ol ~s ¥£3E
F Ak, B, 7 32 EES AR Alojd wat Fd F4 QIFH ) AE FI AoFERYH E¥Hd v
g Ao} A5 E obdE T FElo] T AERE Hxd= 4% HE BREs o 2398 5

A FA BEe ASE FAlskE Hu 2 ST (Receiver) & EFStE 4 B4 QIEHol~E 2T &
ATk, T3, FA B4 BRES FA B2 AdHHO|AE Fale] FAld olgd 2 HEle B AEE XY A
o] Alg® Hzxsly] Y3 A5 w3 ZES o £33 5 Q).

A8 B4 2ES ZA8 %4I(Short range communication)2 9% Ao ZAN, EFFE(Bluetooth),

RFID(Radio Frequency Identification), 24 %SAl(Infrared Data Association; IrDA), UWB(Ultra
Wideband), ZigBee, NFC(Near Field Communication), Wi-Fi(Wireless-Fidelity), Wi-Fi Direct, Wireless
USB(Wireless Universal Serial Bus) 7]& & Aol shUE o]&ste], 2AE 4& A9 5 S},

AARE Bage & fAel mE At Z}X1(10)4 AA (= @A AA)E 567 A% ZEEAM, 19 %
]

2l o2+ GPS(Global Positioning System) X% Hi= WiFi(Wireless Fidelity) HEE©°] t}. o & £,
GPSEES &&3hd, GPS YAolA Bl ATE o3l B Ax A9 X5 5T & Uy, v d=
A, Wi-Fings @ %E}E’i, Vi-FiREd FHANTE £ = A8 4 AP(Wireless Access Point)9] 3
Kol 7utkaste] Az Z2(10)8 A5 858 + Ut webA, AAARRES A3 L= F1H

o
) ' 3 o VS YT & 9y, AXAR
EES E AX YA (EE dA AXE G537 5l ol&He EER, & AX YAE AHHoE ALt

AMR130)E 94 A4S Ba CHAE 52 Ask: e, enAE 4ae PASE A A, A8R
of o] mE BX A4 @ 1 9o teFe Feel 9% 4de PASAY 9 Wi oF Fele] AE/4
4 Fue BF E@et muded Add & o
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AEEE Q/EEE(110) W9 948 25 5dd Re osd & JAY H/EE 948 REFes HE A
o7 olald = Urt. AEE(130)= A A7) A4 (Magnetic sensor), 7F&E AA (Acceleration sensor), <
[FE AA, AgH MM, AelZamx MM, $x AA (G, GPS), 7% *ﬂ/ﬂ =7 AlA, RGB AlA
(illu AX, 2L AHARF A F s oS o

I

minance sensor), 2Fo|ti(radar) AlA, % ek = glon),
© o

= R
0 gyemRy B AuAen Few

of = AL oY}k, 74 AMAEY 7T Pqorm=z
AAQ A A=y =2 st
dlelE o] 2~ (140)+ 2+ HEE AT 4 vt diojguo]~E HlojEHE JdAHoRE EE W7y A
et 4 9tk olE Eof, dloJgH|o]dl= Al tule]~ /s A2 fulo]~E FEely] Y% &8 TR
2 (0S: Operating System), ] AJo]EE T AHs3s}7] 93k dolgv} Axt AAAS 93t 2138 Y= o=
oJd(elE &, § ofZg Aol #3t dHoly Fo| Add F vk, E, HolEHo|AE et vhel ol
BREES FAFH ZE FuR AGT 5 Q).

dolEj o] ~(140)¢] o= st= t]~=(HDD: Hard Disk Drive), SSD(Solid State Drive), Z#4] ==z
(flash memory), &(ROM: Read-Only Memory), % (RAM: Random Access Memory) 5°] & 4 Ut}. o]2 3t o]
HHlol~E U By EBE 252 75 gYes AlgE ¢ Q).

=R AN50E AA A 1008 AnAd L Aojd. o s LRAN50)E 24EF Yuel A 9
CEES

Aelg FAsta Al utol s R/EE A2 vrpo]2o] 7 & AlG & ok, oA Fof, x2
AR50 SEeE 70 Held u & 98 Z2ad v o ZeAeae A9 4 e Al

AN (1500 SEde] 2ZEde] Ei ojge] el W AFE ol fA® A= FAL & AT,
SEdlol o ERAA(150)E 7142 Asd ALste] Aol V)52 SRS A% H= Fuw Agd -
gom, AXEdolHor: Edolsel eANE TEAYE X2y Fuz AFe 5 Q. @, s

el
o] Mo Bl AFo] g ASdE Al tnlo]l2x /X A2 tufo]xe] T2k I A4 (150)2

( Al
ol o3 FYHE Ao HHE 5 otk =, SEE (Active Learning)ell 71WHE Held 8 R, EE T
&S5 (Active Learning)ol 7|Wkeh Heitd =8 FA|o] &2 W& A9 2233 A ofZeelder i
Y BESo] AYHE F9, RESS a4 1 150)7F A1 vjnpo]z Bl/E= A2 vnto]xg oste] F2E
& TSRS Aofshs ALR sMd = A4
ZRAA150)= 2 A o] FAE8LEe] s Al A% daels Ee dades A¥Y L2
of g vlolEE Agsh= vine], ® dxelel Ad dojHE ol8dt] &Y AL FIsE Hojw &)
o] AFZa2AA(mEADZ F3EE 5 gk, ojd, wixeer ZeANE 2z b Jem FiaE 5 An
EE, dueet ZeAME vl Jor Fdd s gl

3, ZRAAM(150)E °lEte] =
T@st7] flste], flolA A %W

o) !.:
N
H
(0e]
9
>
il

. of
it
e
=
>
2

=

F
[
m\
tlo
ol
2
-
ot
=
5
rlr
I
-
il
1_)\1 rlﬂl
o
ol
Q
N
i)
-
32,

2 AL AAIHQ] AAldel wEH | 58 (Active Learning)oll 7]RFe g S

Hol& dhte] FHUENA RAS 23 55 9] g R/EE JSFRES o) =

o], "A X (10)= Aepdolelo o3l epdsls dighy RES o] &3k A= #olEY WHOZA H
oAt iy FHEAE Fdtel ME dolge| uis) E‘r”‘]ag star, ®XE Eo} shEdhe WAE AlFEE TF
8k (Active Learning)ell 71WFeE Heid S Sl A 2] & olo] 52 WS AFE 4 9.

5585 (Active Learning)ell 7I¥ker Hejd& 838l X9 T2 Wy epddE oyt 4L A3l A
mdlo] AsS P77 S8 AFEE 5 Ak, A7)dA SEEES epERE dlolE (o]3), shEydolE )7}t
e AN 2l Ass AT S8l AREEE VIHeR, shEEEXR e doE (o],
depddolE]) FollA 7HE BEI7F B dolEE dHete] gy s FUkshe BAlo R AFd 4 At
S%eks e thaksl Rolo|a AFRE 4 Tt dE o], TEIS g7 g BA onx H H|tje BA
7, Atele B oEx Qxmg s Aol M Fo oA ARgE 4 2l oY on g FAeNAE, 9
5 9% dHolgE gpadete dol @S HEo] £7] Wi, shEyE dolEE HAslela, sy EA
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dlole FolA 7bg Hust we HelHE Auste] guuss Wy
o BAAE, ttE HolHAe ehauss o we ugo] 57
94 e deld FoA g Aust we delHs
st W, W7ol AW A4 ARE Aeste] gy
1 oA @A AsE SAee del 5
gole e ehagat: Ho we ugel 5
97 e HolE FoIA g AR BE oS Mo

o e BoR SEl ALEET

B2 Ado] A7 Lol A% 5Egol AEE 4 AT, oAF Tol, FaE wF, AAW A4, geq o

T AT 59 AU 5EO s
KN o

L ) = 0
gagss Yo SEAgol Agd F A AAY 214
o

MY A ge dole FAA A Just
g L oMEH 98 B
Shrel AbgE & ok epay

oM 7HE AR7F B dolHE AdEste] slystal, oE

o] Al HofelM Zphilw e

B Aoz, B A9 oJAH AAd uE FE58G(Active Learning)ol 7]¥H3E Held S S35t A
2F A=, gl dolHAS Agste wWxe 2 dolEAld Y] Held RES drsta, Held =
ds BxlslE dig] RAs AAES Y Z2AAME Xdsta, dig] B2de, dolgAl F ghaddel st
AL 3add U depdolHE At E s FdE Al Folo] 2 shgd ded Eds o] g3 AdzhEdol
HE dF3tes A" A2 eolols Eslsis RS 5oz & 4 9.

A A S
2 s WA
Hob Ae 8

St wAE Zast A Bgoz B,

(o3
=
)
p%:)
2
oy
T
_‘_,
2
ﬂllomn_,

o

2 A A H Ao 2 5F e (Active Learning) ol ]J’f“} ‘331‘6‘% Sl
2 B e wlo] ARk (Bayesian) e REE AREsle] 7€ HYd B

ok oHlo] X e gl R Hejd REe oS ARE AbEste] b
24 Y E A &S HolE FolA 7 RV W dHeolHE A

Ao wE 5F585 (Active Learning)ol 7|wsk Hejd

7 FAA & Fld = o], FTHY T
EIRAle] A1 A Ao wE 5E5 85 (Active Learning)oll 7]Wkek Hejd & Fdst= HAA} FAA D o] &
X =)

B NALe] CA]F AAfde] e FEdEel 7INte Helds Fdsks AR AA(10)E AFALR =

%28 % 1 @ dEew, A4 FA(E 1, 10E F B % 29] AL eoloel M Fa)
S 2 mE(CE 29) A2 dolojol ] FA)E AF] Az e 4u oSS AU 5
ek SIE A8 A BAGOT Mol Hpavesian) e 2WE g4 AL 9 w EED N
" 2

mE lﬂ
o o
=
)
i)
o
é ~~
rot

= Helg mae A%
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(exploitation mode)E = o] ¥
ol (AepdolE) & 535
2 MAS dAH A e mE

AL dolol=, dHelHA F &
YA A1 712 e oA o] &

LG mag Aeste] BuguEA ge o
Aestel ey,

Saais Ax ARl ojA,
7 wlel Asate Al 2ol

2 A9 GAA AA o] w2 5585 (Active Learning)dl 7]¥kel Q@S FaEtE AAF o] oA
A T F71 DA Feete A2 7 2

[}

12 glefof=, wlelHA & &7e] WA A7]1E 7= S &EH oA
1A A H 5 zEo]Aol o] &5= As 5How .

2 IRA Y GAa1F AAde] e 5%85(Active Learning)ol] 7193t HEldS Falets= Axl AX o] 9loA
A1 #eloj=, o8l & A wx A71E 7HA e 5 2EHoR F %7 gl AdSske Al 2H oA
y2 Al 71 e elHd o] ¥ E AS EPoR g},

Aol $lofA,

B WA dA1A AAde] wE 585 (Active Learning)l 7]¥He HedS S AR}
2 = ] = A2 71F =H

2 glelof=, vlelHA & &%) WA A7]1E 7= S ZEH oA
ojA WA HF zEo]A e o] §H= AL FHLE At

N

A A2 (10)7F APsk= A1 deld 2 (Deep Learning Model: )2 ep@ =« o2 tlo|H ARl lepild]o]
EE =77} < wiA](batch) @92 gEws & vk, Al geld 2 (Deep Learning Model; )& =7]7F 2
Hi x| @92 Sh5S T8l 2H oA (stage) & Ao® g M 4 Ak 2 JNAIY] o A1FH AA ol uwE
A AX(10)= Al 948d ZA(Deep Learning Model; )& XAlstE dig|2dd A2 dHeld 22 (Deep

Learning Model; f)% o ¥xgsk = . A2 989 E’-H](f)% Al 45w E 23 G4 msof A
Sk AL dolol, B A2 EEFF(12)E WE F§ B !

oA AJZ Q] AAfell A, Al & ole] ¥l A1 JEET(Ent 1)= A2 @ o]
o= dgd = k. dAH] AAdelA, A2 a8 (u2)Y Fholl Fsska A2 Feoloje] & Al dE
23 (Ent 2)= A2 944 E%(f)% Aol ES 4= 3l

B AAY @A AN b REQD AL doloje] B BES A2 dojold] B8 REE AYshe] A=
& e dolgel td AR <52 Ausy 5 9

n

B4 REE BEAY, L O T b PEes vt B34 s g, mdol dY deoled b
dZel BaAHe] ¥e HolHE Auste] ShuPsis WAS otk By A PHe wde] d o
o] Tl AZE @ W, Sl BaAAHo] & ASE v, oed dHolHE GAYPoA, B
of #F dolEel UE A5 ARG F ek

2 AN B mEd Mt BugnA e dole FAA 7Y Just Be HeleE ddste] thuye 1
@k, FAHoR, A Rooat Sy el e sk 949 o @ gAY A BaAge] e
EEEERE LS

oAl dAA Aadel TE S EH(Active Learning)ol 71w Seld e Falets A A6l oiA,
gargde, oy el dolHA F 54 99 o5 HAAgol Fuu dFshe J9 AL 5YoR I

= %Qé‘*é%, the] welo] 5 A 3E
24, 54 dvolgd W JRe] whds= As 5oz du

Sepgel Jlu e, Rdol thk RO UolHE SstE® s Wolrt. ol Rl 4 dlol
BV hepshu, AZe deled] @ A% seol U B3R & 9] wEelrh. thepgel Jwd wwe, o
MY Ul AL AHIA milel ke Fe) doldE Sad ¢ G Fhth B wob ong
2 dolEl A gPel A mule] 45 YA vl g8 Ak
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EH3

Algorithm 1 Active learning guided by GP surrogates.

Input: Input data X, budget 3. training interval I, threshold
7. and initial label set L"
Output: Label index set L
klori=1,...,100deo
Calculate GP predlctlons and update Q' (Eq. 5):
l = arg max u!
-1 U {tf

end for
Calculate the average accuracy increases S
fort =101,....Bdo
Calculate GP predictions and update Q' (Eq. 5);
if mod(t, 1) = 0 then
Train f t, and calculate {Ent(p(f*(xi)))} and
g (0. v))) .
11:  end
12: Calculatc the average accuracy increases S';

13: if% < T then

PPN LBN

14: It = argmaxu';
15:  else
16: I' = arg max u?;
17:  endif
182 Lt=L"tu{it);
19: end for

=gl

50 100 150 200
Number of labels
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