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=13 E28 ﬂiﬂﬂd d *‘A]fﬂlol ut

ZIaAA (1002, F Aled B e o 93s et ARUeHE 7= ¢ dHeolHE A4,
e dHolHE v shsd WA oS el d¥ste] sht o] oS ARE AAsta, o5 HRE Yz

il
o o o B =] O X~ FNE o=
2 3 Rkgw 2 A Whew S R S F3E ¢ Ao

T

olgdHlelE = ¥ 94E 2T 7 du. dE S, dudelH = HYq T s o]l W M 94
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ZEetE AY = A, olw, FZdHolEE oAb g 8425 AR UxY g8 9 dolgE 23
gl Ad F Y. dF 59, 9= delHe kst W #9 (computed tomography; CT), A7 &w 94+

=
(magnetic resonance imaging; MRI), 7154 A7l ¥ <94 (Functional magnetic resonance imaging;
fMRI), A ¥, 253 5 2 TP J)Ewofk H oo b o8 I A" gsle] 4

4+ (subject)d] o5 JAA = i, dF Eof, 7|5A 27 TH IAY = A,
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L ol of,
By
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(anterior cingulate cortex), FthA3 & (posterior cingulate cortex), #7194 % (Precuneus), FthAy]

=T _

A-x7194 % (posterior cingulate cortex— Precuneus), FF-F45E (temporo-parietal junction), =
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Tog2, A WkgTtS SCORAD
7 .

=
o (e}
= uds
o)
S

vg S5E WS A o= Ede o %Y JEY A (deep neural network; DNN)Y <= vt § 4 UEYaE
A olol, &8 Folos Ege 4 Ja, = YgFH dolo] E &F oo 29 Wi B4 I|E ol
g x3she Ad 4 dv. |J 7Y

HEIE AEFMYE w4 UEYA (convolutional neural network;
CNN), HAHUE w4 WEHYA(recurrent neural network; RNN), &7]-w+7] W 2g] (Long Short-Term Memory)

Adug]E, Ag =7 WAl (restricted boltzmann machine; RBM), A& AlF] W|EL = (deep belief network;
DBN), Q Lﬂ A4, UHESR, F UEHA & 23 F 3, odF 5o, d w4 VEHAE IAHE
4 JEHZ, ?Zﬂ@;—o—i, A7-7] WEy dagEd 5 AT,

A71-a7] WRy ¢ag)E (Long Short-Term Memory; LSTM) R&& <lg Al7wte] , w3
(RNN)©] W3 oltt, LSIMS RWO| sHAIE sidstr] 93 atHe™, 53 201'7]7&01] 27 Hag gFate
2014 RNNKTEH Hold A5S Holth, LSIMS 24 AH (hidden state)®qt o}y 3

= F7HAQ AR 555 =95ty AR &S AYE ¢ ATk LSINE 'AllE! Fx2E Fd Z71A<
EAE AEsH, AlolEx A AH oW HRE FIIHAY AATAE AATT. AloEx AMEE ARE
A gge] F71EA AAsteE 99 AlolE (input gate), AL A el oW HRE AALH HAAs=
WZF AlolE (forget gate), 74A1E A AHE AlF R oW Y& AYETA A= 9 Al°lE (output
gate) o] Al 7HAE FAE rh. & el glojA LSIM A2 HGd As 40 A8E

Hiel o] i€ dlolEE A|Zre] EEo wWE 1 o] ¥ SAdE wg dolHE XEste
ol#3t tlolEli= Alztol| ule} W3 WES Holm® | LSINY e =% Aol o5 nd

g2 sl o]ike] LSIM #lololE X&8E 4 da, dE 9,
2 AAdxa, 4HdAZ Folo] (fully connected layer)”} <4
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ZRAA (100)F, sk o] Zoj2 44E & dom, AFE FX 9 9 A FA (central processing
unit; CPU), e ﬂﬂ A (graphics processing unit; GPU), ®lA A €] “X|(tensor processing unit;
TPU) &9 d"olE &4, "HadS A% Z2AAE 238 ¢ vt Z2AAE, WEee] AFE AFH T2
IS #HEste] o ’\a’/\]"ﬂoﬂ wE 714 BE %?—L oy Ael& +3q& & drk. A4 w}a} 4§"ﬂ A1

T-ITE
B, 27w e 9% dae £33 5 A ZeAE, gl (deep learning: DL)AIA BHES 9%
e dlolEe] Ael, 4 wlolEAe WA F%, oAk A4, 1A (backpropagation)E 014%1 N o]
71EA JulelE Sl AAwe] e AF AL £y £ rk. Z2AA(110)9] CPU, GPU, 2 TPU F 3
= st HES A F5 g5 AT A

wEe (200)=, WA W22 B (flash memory type), St=t]2== E}Y (hard disk type), HEH] ]Oi 7}
= nlo]la = EFY (multimedia card micro type), 7F= EF¢le]l Wl (& S0 D & XD W= 5), &
(Random Access Memory; RAM), SRAM (Static Random Access Memory), % (Read-Only Memory; ROM), EEPROM
(Electrically Erasable Programmable Read-Only Memory), PROM (Programmable Read-Only Memory), A7] w&
g, 27l 23, 323 5 A= v By AguAE 28 & drt.

d AAdel mE 3 AR WS dS5shr] A S Fdsks AFE AA= dao w o 9 =R
7Iet HiolH & Falshr] Ak MESAR 5 78 A5FY HAddA o835 dolHE AF % weshy] %
dolefulol s | xdd = vk, wepA, o dAlde] wE HFE A= WRI F94A, PET 2984 o<
Edehs HGd 2F AAEI 75 B0l 7hed & dn. AAE dY dolH, A9 velH=R Y AAdd
o= AE= dolgelzd Agd = glom, deolEuo]xd AFE HeolH= ARSARSE I7bE 95 ¢
2ol ofs) AA|, 4 SO L7t o] Fod 4= vk

>,
> ol

% 2e 2 owge] 9 AAde] e § wd UEADLES ek Aol

74 UMEHIE= 949 volH=RE 54 HolHE FE3t 54 HolHE o]&3 8 (inference) A4H& A
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TatEs AAE VA FgEF 72 REE debd o dvh. oluf, 53 dlolHE fY dolyrt FAstd 53
of &t HolHE Ued 4 vk, = 2+ A9 AE 3 sl dolojrt 9 dHololg: st o=
EAER oY, dE #olojde tdst 9 #HololES X 4 Urh. AAFTL Sty o] FHololg xEF
e g dom, ZHzhe] golojE shut ol =EE T 5 Ut

EE (EE {5 7 dolols s 84R, A7 Foloe kB T k2B JPow wA4E 5 9
o wd dEAIYlA &8 doloE AYet HologY x5 FY AEE AFe] g BaES B
o doloje] =53 dA4E F vk, old], A7 Holo g =52 ¥AE B AR dA4dE F dS
v, A4E Hololo xEEd 450 F 4l ofFe met Y =& W Y =59 #A Id& F Urt. B
A5 T 92" == F, £Y =29 dHolHe oY == 1gE dojEel wet gheo] AAE & . 9
E golojo] Z3E z}zte] o= o)A Holojo T =59 7lEE Y4HE (weighted inputs)ell B3
@4 @4 (activation function)®] Z#e] 4&€E + vk, 7Hed 4He o) dejoje] Zotd =259 9
Hol| 7}52] (weight)7F Whd €l Aolth. olul, 7lsx&= 7MAAY & Jdon, U437 75 9 dagFol wat
A 7baE O‘E} 7FeAe wd WEHSAY ez A " ¢ don, @4 e Ao
(sigmoid), 3sle]¥ &Y BLAE (hyperbolic tangent; tanh) % #5 (rectified linear unit; ReLU)& ¥&3
T Uk

Hzx 99 ==& 23 U =25 5 OE =539 BN HAE AXA F dHeolurt A f4gH
= 3 ol =EES U & k. e, AAW WEHD YA, HaF VIFeRE 3 =& 71 3
of lojA, HaZ AZdd o dY =ES VKA gE =2ES us = gt olet fAEH, HE =
g s Y Yo =EE F UE R=EERY I, 28 =58 JHAA &5 Sy ol =EES
ould 4 girk. E3, ST xEv Hx Y x5 9 HF Y w22V ofd AATSE A E =EES 9
ug = gk

e UEYA (deep neural network; DNN)&= 4= #ojojel &3 ojo] 2o Ho] 3= HolojZ X33}
MATE gug ¢ 9y, | 7E UEHIAE o] &t dloleY AAAH & (latent structures)E I
24 A =

I Aol oA, 549 W&H Aol FAAA F) Uﬂr"l}% T At J we VMEYIE AEF
convolutional neural network; CNN), 2]# Y ES A (recurrent neural network;
w2y LdugsE, LE 279 (auto encoder) GAN (Generative Adversarial Networks),
3k B =uk 1Al (restr1cted boltzmann machine; RBM), 45 212 U EY A (deep belief network; DBN), Q

5

= a7 42l

4F 4 A F, AR 2, He, 84, 2okel AAAA TE (AF Fol, ol AT AL G,
o et g &

A

~m
T
ﬂ.Lu

Zl
El

EQa, U UEHA, A MEHYI, A4 YA UEJI(GAN: Generative Adversarial Network) & ¥ 33t
T Ao,

o WEYIE A7 5 delHe Adel gy ®H gGuolHE o]&dte AL 5 (supervised
learning), St dlolH R ¢k& vluA} 8t (unsupervised learning), /\PSL—': (semi

o
supervised learning), T 7385 (reinforcement learning) & Zol% 3ji}e] EV‘]OE
old, wd VESIAE T =¥ E}”‘a‘ ‘“% & dlo ]EV} H s HA @77 ALkd = 3l
7 HEAZAAN gBF(F, &9 WEow Qs Hu, AT ‘L}E]r
T AT, HUoE H= 7 =2 A4 THEA

% (learnlng rate)oﬂ = e R )
B2 (overfitting)& 7d WES TN 8k dHolEol th3l shol 3aHA dojupAl Hol wel g 7}
S7Hel = 238l ef7E SUkee el FA e ‘31"131% duFY /e SIS AjleR ZHE
o g qlow, olglgk FAStS W] flste] tge HA st Wol AREE ¢ vk HATE Y] feiM e ¢
& HeleE S7H7IAY, dgetelAlold (regularization), 9] #7gol A Lﬂ A9 w= dFE HEA
35l =Fobe- (dropout), HiX A7t3} #lo]o] (batch normalization layer)2] & So Wwo] L= 4

ok, W W srlel AAdlol oste] g AAF HBATh T} ofF AAlds X AP s 9
A woln, B el Mel7 o5 ANdel olate] BAHE Ae okt
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AAd 10 A4E B

O
N
ot
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e
o
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e
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jutad
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do
1\2
ok
=2
o
:Og
of»
r o
&:J
’%
)
=
2
=
s}
[\
o
[N}
O
O
@
O
(]
83
o
Al
ox
>
o

AF712H(KCT0005422) e &5 ﬁfsgi]giu}_ 73%—-%‘35 o}EJLqua 2} 411 (uw 991 | %ﬂﬂ

(

. 154

o
SEEEIE

23],

R v =
oo AN

A=} 24.34 £ 5.29 A3} Uz
A7AtE oS 2SI 1L, a]ﬂy] A

477, ZF A 158 Aedl FA71 dEe] 715 A7
= /\]z‘ﬂ %;

7 EEE]
rs—fMRI) H]O]H—%

1=y

CAEAR F

A= (n
2 o zolo whEl WSt 119 AukSot 16 o T 327} SCORing Atoplc
Dermatitis &%o] 0-10% oA 8.7 o4 Aistd mukgFoz 27 8.7 Hvto = 7+A3d A4
o= AWhEro R EFSATE. E 19 387 AR Aol #ald S (ROIs)ol q& skt
# 1
WS MNL R (X, Y, ok s
7)
1 -7.12, -52.22, #7123 (Precuneus, =) 0.67
60.71
2 | -39.63, -19.04, A= A Ad/1x 5 9Z 0.78
54.21 (primary somatosensory cortex/primary
motor cortex, #%)
3 44 .34, -7.55, |12} &% ¥ & (primary motor cortex, 0.69
56.98 +5)
4 -29.1, 43, 12k 5 24 FA4Y9 (Ml-sup. 0.69
60.66 parietal cortex, &%)
5 2.4, -27.94, ZAW 49 (Paracentral lobule, $3) 0.78
60.15
6 -2.88, 2.38, L5129 (Supplementary motor 0.76
53.21 area, %)
7 6.52, 7.69, +E5 X299 (Supplementary motor 0.87
50.58 area, =
8 25.34, -58.18, | % FAHolF (Sup. parietal gyrus 0.67
60.34 S=)
9 | -16.5, -58.57, | A% TAF ol (Sup. parietal gyrus, 0.67
64.46 PES)
10 | -35.44, 20.03, | dF =A< (Anterial. Insula, 33) 0.67
0.07
11| 35.91, 21.91, A ¥4 (Anterial. Insula, $-5) 0.67
2.62
12 | -44.76, 0.1, =% ¥4 (middle insula, #3) 0.69
8.83
13 | -10.28, -18.48, A% (Thalamus, =) 0.69
7.04
14 | 11.75, -17.18, A% (Thalamus, $-%) 0.66
7.54
15 -51.26, 8.26, B FA-AE S 53 -A= Y 0.71
-2.06 (Inf. operculum - sup. temporal
gyrus — ant. insula, &%)
16 | 23.33, 33.07, =% AF3 (Sup-mid. frontal 0.84
47.68 gyrus, 5
17 | -16.4, 28.52, | AF3% (Sup. frontal gyrus, #=) 0.9
53.05
18 | -35.36, 19.86, | T 3] (Mid. frontal gyrus, #5) 0.81
50.8
19 6.11, 63.98, A5 T A53 (Sup. med. frontal 0.66
21.96 gyrus, $5)
20 | -2.06, 37.85, A 59 53] (Sup. med. frontal 0.82
36.34 gyrus, FF)
21 26.07, 49.56, | AF3] (Mid. frontal gyrus, 3 0.75

26.58
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22 | 47.6, 22.16, |3k 53] (Inf. frontal gyrus, ) 0.71
9.74
23 | -42.09, -54.98, | 3k 73] (Inf. frontal gyrus, %5) 0.67
44.74
24 | -17.65, 63.19, | <<FHHFHA (orbito-frontal cortex, 0.73
-9.17 2=)
25 | -46.17, 31.26, | <tebdAF3 4 (orbito-frontal cortex, 0.66
-13.03 =)
26 | -3.06, 44.41, Qrobd -y d - ool A 0.74
-9.46 (orbito-frontal cortex— anterior
cingulate cortex, =)
27 -2.5, 41.7, A A (anterior cingulate cortex, 0.67
16.05 #=)
28 7.51, 42.49, | AWA¥ A (anterior cingulate cortex, 0.67
-5.35 +5)
29 12.25, 35.63, | A3 ZA (anterior cingulate cortex, 0.67
20.3 =)
30 | 7.94, -48.37, Z a2 (posterior cingulate 0.78
30.57 cortex, %)
31 | 15.12, -63.09, #7122~ (Precuneus, %) 0.73
25.98
32 | -2.2, -36.68, o A-4 7] 228 (posterior 0.79
43.85 cingulate cortex—  Precuneus, =)
33 | -45.79, -60.69, Z57-F4%% (temporo-parietal 0.74
20.85 junction, #%)
34 | -43.58, 11.99, =54 (Temporal pole, #3) 0.78
-34.15
35 64.64, -11.8, 9% =%3] (mid. temporal gyrus, 0.89
-19.3 =)
36 | 58.31, -52.79, 35 =53] (inf. temporal gyrus, 0.72
-13.61 +5)
37 | 43.93, -52.95, | 3M FAF ol (Inf. parietal gyrus, 0.67
46.95 =)
38 | -33.93, -38.06, A 3| -s v o] F- 12 3] 0.9
-15.6 (Lingual-parahippocampal-fusiform
gyrus, F%)
FA7] el dlolE= FMRIBY AZE] gholB ]2 AAYHA, mol= AA, &5 EigEat o
2 EF 9Z33 v, Ar)-v7] =gl (Long short-term memory; LSTM) & AJ7ke] uwh = g5
zz}al7] 98 scikit-learn, Keras, Z22]al TensorFlow(12) 2lolBelg]E& Al&3le] #ald AAE 53 ARE
FE37] A8l AREEAT (B 4 #2Fx). LS 222 48 AJd2e &9 HJRE FX37] wEdl, LSINY] AR&
< ARE Ao whE w4 ¥ 25s Aol Afeitt. dAeE rs-fMRI dHelH = 5 /el LSIM B st

Ho @ AL}, FEAEYS (n = 100) I LSIM
Az FYHL t-HTS AR AFF(0.5)202 HAEFHAJY. Fo

71E

A

AAle 2: A3

ket ARkes HeAsel  dis)  AEsr] fs,  AdYsd-sividold-4F743 (Lingual-

parahippocampal-fusiform gyrus, 0.90), A% A53] (superior frontal gyrus, 0.90, p < 0.01), & %
=53] (mid. temporal gyrus 0.89, p < 0.001), 5 X% (Supplementary motor area, 0.87), 45 %

%3] (Sup. med. frontal gyrus, 0.84, p < 0.01), &= A% =9 AF3] (Sup. med. frontal gyrus,
0.82/0.81), oy A-47124 % (posterior cingulate cortex— Precuneus, 0.79, p < 0.05), %5 FTA#
%9 (Paracentral 0.78), = dx Az IJA/1x &% 2 (primary

cortex/primary motor cortex, 0.78, p < 0.01)°] H& o= AHAIEE Bl AL golsyr).

lobule, somatosensory
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