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TT @ T OWAT woy b S WM ¢ A% g d R W
o - W T G = i A= o "Wl o) my oy Tl B, =% b
T L R = T o W oy Tr BoA® WX ABEHE® FT EXGE=) N
FET W S PR T RAERE P TR Wd DEMH PR T R PwT Tk WT T
£y = = =) = T = ) = = = =
= = = = = = = = = = S =
S, S, S S S S S S S S S S

% Vg e 39 o

-
X

AA ey &
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e
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o
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AEe] dolEl7t Qrh} AAAAE BAR 5 AT Topp BrHE A4 melo] Al dolee} Anh} fAlE
FA AFESL BEJUYEAE S AR A48 & A

A% Eol, BATUOE Topk B7HE ol A dolH REES A4 wdo] drh} @ Anst=AE BT 5
Stk TopRe 44 wdllo] Al wlolee] AA WS vkt & ws=AS v S Atk Z, Topkis 4
4E dolele] Bepgs S U Fa% ARE 488 F Aot

Wy mEe) e T b R8sl ABYEAR) T By e SudA FgA0R 371 & Ao
E Eol, Toppe mol Avhl FHA5 volElE WHSHEA, TopRe Rwo] volele] thpye vk} @
TAREAE 22 debd & Qrh. BAHUOE 3] TopP R 7] Topk F AEE Bo 44 2o QA
QB4 wAE JFHo setd & ok

ol¢} o], A BE F7F X (1)+ EEEZAA dolH &2 (Topological Data Analysis, TDA) HE& &&
sto] ol A (noisy) @ GHo| o7k JF A A% #4 7ide 2862 & Ao A 2 grr A
]

g0
= B
oY

[

it H= = O =
S EZ X (persistent homology)+ Hle]H X7} 7FA|1
A BE HJrt AA(D)E AEE E52AE 7

5
=
Hho 2 dolH o] AHA Al (real signal)¥H& o] &3le] dloly FXE AMIE A S A + Urt.

M
1%
3
=
=
lo
B

x
4
5o
o

- (e} = [e} e
AE AFH EA4E &9

O,
rlr
ok
e
ofy
ol
v
mO

H 1o
i)
o
==

oh

SL'
4>
%0,
i)
rO
ofl
D)
olr
!
i)

lo
_O|L
=
1o
ro,
ofl
D)

ook
-
t
i)
lo
4
mfd
=
(m
o
[ 3
4
s

N
ot
_lZi
Lo
Ifx
2
= H
>
o oy
ox of [y to
Loy oH
By moh
dr ¥ O rf o g% ox off

N

-
fo N
o)

G 2d Gy AR (Dl £3E Aol stue] ZEAANE 7d UWEHIE AdsAY, v MESIE &
H(train, v F(learn)st7vt, FAEHE 1Y HolHE 722 Aiks s, 38 2345 7|22 JE
A% (information signal) & AASFAY, 7wd WEYAE AFHA(retrain)@ 5 Yvt. w4 HEH A 2 E
2 GoogleNet, AlexNet, VGG Network &3 72 CNN(Convolution Neural Network), R-CNN(Region with
Convolution Neural Network), RPN(Region Proposal Network), RNN(RecuREnt 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 % Th¥3t H<o RAES 33k 4 9lor}
ole] AFEA= etk TEAXNE 7d UEHIS] REE wE A4hE FAs7] AT skt oo ZEA
e xgst = Qlt). odE B9 wd UEYIE AS5 wd UEYT (Deep Neural Network)E

ATt

74 U EY A= CNN(Convolutional Neural Network), RNN(RecuREnt Neural Network), 341E & (perceptron),
g3 HAEZE(multilayer perceptron), FF(Feed Forward), RBF(Radial Basis Network), DFF(Deep Feed
Forward), LSTM(Long Short Term Memory), GRU(Gated RecuREnt 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),
NTM(Neural Turning Machine), CN(Capsule Network), KN(Kohonen Network) % AN(Attention Network)E X3}
gk glon oo dAE = Aol old dYe wE HESNIAE XTI & 52 T 7IEATt ol E Aol

o,

2 ALY dAARQD Ao mEw ) A 2E g FA (D] EEE Aok st ZZAMAE GoogleNet,
AlexNet, VGG Network &3 72 CNN(Convolution Neural Network), R-CNN(Region with Convolution Neural
Network), RPN(Region Proposal Network), RNN(RecuREnt Neural Network), S-DNN(Stacking-based deep Neural

ST =S 2~
X3
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[0070]
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[0074]

[0075]

[0076]

[0077]

[0078]
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Network), S-SDNN(State-Space Dynamic Neural Network), Deconvolution Network, DBN(Deep Belief Network),
RBM(Restrcted Boltzman Machine), Fully Convolutional Network, LSIM(Long Short-Term Memory) Network,
Classification Network, Generative Modeling, eXplainable AI, Continual AI, Representation Learning, Al
for Material Design, At1o] A e]& ¢3¢+ BERT, SP-BERT, MRC/QA, Text Analysis, Dialog System, GPT-3,
GPT-4, vl AH2]& 9%k Visual Analytics, Visual Understanding, Video Synthesis, ResNet H°]¥ A]&&
$3t Anomaly Detection, Prediction, Time-Series Forecasting, Optimization, Recommendation, Data
Creation & T&3e deAs 7% 4 dugss o8 7 o, oo A~ &+

Nl

£ 3e 2 S A4 BE Wk ZR(D9 ANHs WEY FAE 2ERS FH 2AE dehls o]
B, 4E B NN 44 =9 Goh ZADe A% delH Rxo) U@ 2AE Urhils Edeld, = 5
=B IAe 44 29 B AA(DY WA, TopPRE B B7F A5 AR el mdeleln, ® 68
2N 44 B Wk A AL WE FPRG0)7E o83 AL FuES dehhe wdelt),

T3 U 65 Fxekd, A4 EE Ut FA(DE SAXCE HEAQl dAdA 4G Bl Aevs HbE
F . A 2d g7 (D e AR T3 TRE VMO e dHolH £ FAASE T
g HolHES o] &3 MEYH (metric)oll 71x3e] A 2do TS Hutsk 4= 9

A =2 7 AR (D 4454 =24 (persistent homology) & Z&3 EZZAA dHolH &4 (A& &
g, 4= dolHE thdet dlEFd(resolution) oAl &&= vk, A4 2 F7F FA (D& 94 dol"HE
thFg HEFAA BEEE A4S S8 fY diolEe] fHeR Fadk 5EAS Agse 5T 7 A

AR mE Hh AR (Do Y BFE ¥ 2HR(20)= Ho|E BT E 2AEE S5 FA—AEE o] 435}
Aol AS Aod 5 ). 4 s B2¥2 A4 oA 8 AEE (compact)d FAR Ad
(cosine kernel)S 7]WFo.2 &= KDES AR&ab], @Egolde V- =dlharg gojat 5 gir}. o}7]4] 1
g = ol= Holy EJNEE AYaFE 2HAE=(threshold)E A& T},

T 394 Bxol, &F #x FAF(20)« KDEE ZH o)A (filtration)o] #AIE = 72 830 dojE <
wy belharz gAe 4 U, dolHe REE PASE dolHE 23 94H txe AE 77O
2 2457 dzol, A4 Ed H7F A (DE 8% 944 5EAS & AT & A 35 dHelHE 2y
F= 2AYAE=(threshold) “E A = gt}

44 sE2A= Y9442 EA(homology)S {E3= "WHo=R 239 A&H tholo] 1 (persistent
diagram)o| A A|Z}38}7} 7hssith. el £ & o] &3t kxbddl fofl = 174l 54 (9. 0-dimension:
connected component, l-dimension: loop, 2-dimension: cavity, ...)°] BloJu}ar(birth) $lo}X=(death)

A4S 7123 & ok, Aol FholA o F7b 3o i webd SERA7F BoA AU FolA gl
o}, e ol dS Eair ¥& FF(coordinate) {talti= FZr (RUlz==1F Qo] Hoz YJelhyu, oA

A &4 dolo] 17 (persistent diagram)olzbal Fth. o7]A, =t & F3 T==A 9 AE7|E AdTE 5 3
i, e Aekslis EEA (homology)7F HIOlE AllM 9134 om Fa3 SH& AU AE7]|7ho] g5

(AW, A osize = & of TbEaeR) GO wmolA gk 54 et

A 2d PGy A2 ()] Eoke Avds W= FAHE(30)= BAE A xS 79 FF(significance level)
CE 7o Fa% A4 5ERE AT 4 A 2UAT S (threshold) =T TPE ZAE = gl

T 4o BEo]l, AvHA W= FAHR(30)E 85 EX FAHAE(20)0A4 Hodt «Z o]gslo] K oRE FQ
3 FRE 7R wol= AT e A dolg X /el 5 FH(EE ZA F 9

=
TARoR, Avgs wMe =2AR(30)E 59 $F(Significance level) «7} FolHE wf, «= A1 duz=

_12_



[0079]

[0080]

[0081]

[0082]

[0083]

[0084]

[0085]

[0086]

[0087]

[0088]

[0089]

[0090]

[0091]

ZIHSd 10-2025-0104121

(e, %= 69 Al FuF)S B 73 F2EEN B E(bootstrap bandwidth) PrTrele] @ 7w
H

b Ao g i IminfeoPlen—pile <c) =1-a g gzy 4 g o]gA 4@ ANEx WEE A4
How 9% 54 nAse PRAFE 9% Fv 44 29 37 3

KDEC] AY WA Z(kernel bandwidth) ¥ A7} ZQ3 sto)m I&}v) €l (hyper parameter)o]th. A ==l
B7F AA(DE A g Zed oigk 2AHE 9Jal, ~WHste] & dolele 91444 549 ¥stE A&7 tho]of
T (persistent diagram)S 3 #= 5 gk, A 2 Hrl AX (1) AE52 tolo] ¥ (Persistent
diagram)ol Al i SEZ A gk 9FA2d FoA4S e Ax B4E o835t WA TEEX ) AE
7|Zp BRI =dmb o kel = 9k, AvE s Wl

e ) oL Folzlg W, AHe) ghg AP rE ok [£41]
% o= shbe Anjsd + 9

[/\/\]1]

Nh)={i:1{(h) = ¢, ()}, Sh) = DlL(h) —c,(h)]=
3 % TopRE Algto=x, A4 melo] AASE omA 5o WEAdd IS A

FHow Hrtete A4E € F AT

& E°l, = 5olM Bxel, A md 7 A (D= AZ8=E(precision)E FlAM A =
(fidelity)& SAZ w, A4 doly 27} dvpt HAl woly X} 7 AAsk=# SAL & v
e, A4 2d H7F AA(DE AdE(recal DS 3 thdAd (diversity) & 54T o, 44 =do] A4 d

olElS] B A OB REA AL b SE A FAHE REE AAEA 343 4 ot

W @k A (DE A5 B2 29 4old deole £E 7} 7bE EE(support) & ol §dtel FUE

AR = g7t AA(DE ZE dolg « o rood g Hler) Tlvidwa) = rh o 2 s o M E & 7
= AAE EFeA @ dolgta o 4 gtk A I3 Qo] Aome= doly Rx £rh JHAE

support = G784 02 AHolshH | supp(P) = {o = R?: P(Bz.r)) = O for allr = 0} 9} o] B7E = Y},

glolg X={XiX = BT golgo] i3 AY ¢ A AR gl AY gIE r-orl FolHS w, B
28 SAATE AN UE FAM0DE okl F4 29 Fol B9 & Atk
(4] 2]
1 & r—X; |
(z):= (! )
Pa nhdf;‘xlx h
G714, KDES] He 2= Fmlg mza & ok 44 Bd 97 FA(DE wol= HeldHE T3 4 9

B A4 doly Y={¥u 3RS BOo) sl sty PEE ogta w78, A4l ojE X {K XS BT y)

4 BE g3r7F (Do 2FH BUH-(40)+= FLE(precision)$t A& (recal) S 7|12 W27} ¥ s}
;ﬁ}%% 5,: 9}\];]_ Xg‘jE]L:_—“—:—- precisionp(¥Y) = Qlsupp(P) N supp(Q))/ Qlsupp(Q)) E]’:Jl xég]g 5,\_ 9}\]:]_ 7]&1, 7‘3“&

=5 ol EJAES tair gefshd of [4 313 2.
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(54 3]

-
_Zm € supp(P) N supp(Q))

precisionpl¥) := = =
El(} = supp(@Q))

i=1

Aol LS Ao Asp fAbsHA Ad&2 ofdl [4] 419k Zo] Hod = vt

n
_}:1(.\'5 € supp(P) N supp(Q))
recall o X) := — :

n

3 1(X; € supp(P))
i=1

AAZ AUESE AAES G ), cww®) 5} cun(@ = FolxA 7] R DAL WA & Ak, 4]

; . _\'
Py, (@) == _Zlﬂ A

=(support)E= A A3k KDE

d2 So], wolAe ro] myr “WPPI=nller =) o Suygum . o] BAAA KDEGS oS A7) wE

il Ol = 0" Y oo )
o wolzz AL doHES AetA Hrh. o9 fAEA, @9 supportE “PPQIT 8, =) g g
T 5 k. ABA0E oW DA P Q9 REE olg3te] 9] UL N AAEL Holshy ofelst @
o ofgff [F2] 5] B [F2] 6]F Zo] EZ2AA AL ¥ EXZZAE AAdES 948 T U
[+ 5]
}ju);esi&ip(.P:lA-.s&};pc_Qn Eup, > ey @, (¥7) > ey)
TopPy( V) = 1—— —
Y 1(Y; = supp(Q)) 2.1(gs (¥7) = cy)
i=1 =1
(54 6]
Eu& es&};’p(.oilrus{ﬁp(.Pn 21 @s, (X)) > c5npp (X > ¢
TopRX) === =

L] -_—
2210LX; = supplP)) _Z} 1(ps (X)) = cy)
i=1 i=1

9ol [42] 5] @ [42] 6]9 atol® webulE] (hyper parameter)Sl fr = A= o WE  Z=27](halloon
estimator)ol] 934 =AME 4 t}.
AZPRU0)NA A TopP R TopRe A3 shito] £ AEE A Aol gem, wolA (noisy)

dolg, of&etolo](outlier), & HY EF(long tailed distribution) ¢ ZAdtoA] A AHES B
ol Aol Ut

o o], ¥ JlAlel A4 =W Brh AR (D EAFidelity) 2 TP Diversity) SWolA 9350w
% BAMoR 44 Ras P4T & gon, Fdo vEENn 0 2A5 44 2ae BAgosA,
W4 mde) Aol Fela 5 siek,

% 7e A4 doly Bxe) chgetolofe] tld Bt MEGe] Bk A el et

% 7% %W, synthetic datasetol ] AFE H4e] wlEelo] okgekolol (outlier)7t Qi HelHelA 27
S A4 R AR S ool AR Wk vEde) A7 Adel EARG % 79 xR A4 B
of Wit 3k UERT. oE Sol, ® 79 HAEGAE 10,0009 AH AEL A BE v ~uas)A
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= 74 miEe], «i A REE X mep CinAlele) g WER 4 ATk opeeleliz HAl ¥
¥ Y BE W 3=A% N & e AES weRAT. BAE A B4 /1E9) PRI} DEC, GCA

A = vk w2 UHA e A

MEYe ofetololst 9g W A4A BAE AT Rohs AL F
wd @7k 4R (D ohgololrt g welE 444 BAE AT 4+ Ak

E 8 = RE B % SAA RE EES AlEdoldste] 2 A9 A B grt A (D) lA zﬂ"}o}
= wE"e] e wEZH nlsiM wiztsta A AFH GrkE Aed o deAd oF of
LepdT

A BAe oY 7] BREE TS A onA] £iEE mdte] oA ofe] FYxd] et v
olmAE BASESE Sd g vk AUE o] A e Y Bde A5 54 classe] oMAE F A
datAl 3ok 54 (mode dropping)& 7Hd 4 9lal, W7F WiEYE o] g S JHH= A el tisiA
SHhE H7F A5E FolofF v

=u R o K
‘ﬁm

B grks A o 5 ok v, QR g uegy g4s oz Bt
& whelA Rae AL FAT 5 At

TAAoRE T 9= FIDE %53 A a9 =99 TopP&R, D&C, P&RS] F1 score®t FID, KID, MIDE %3 A4k
3 A rdol 9o 3 vwE ZAEch. JdWY Y|EY A (Embedding network) % InceptionV3, VGG16,
2 SyAve] AEE 4 vk, Exe] #Eete] exbe 4 wlEY o] F3riek A4 BE £9E o & .

T 994 RTo]l, FH(Fidelity) ¥ th¥Ad (Diversity)S 217} B7bshe 7]&9 Decst P&Ri} e nEdY

o dolE REE gAOR AR Rt A3 DCe) el 9l FrhkeldE 54 mEe] o

Ay =R 29% WYY ol|T. whd, B oJiNel 44 wd @k 4R (De] MEYE o s ws

(perturbation)l BfsiAl F1shar wlole] RES A TANFE B0 s, ol X Fud o
Q)

A AGolA A el sl FIDSE A4l 95 v A AT 5+ 3l

I
|

im dob o rlo

7k ME o2 Aolgk F1 score’t o8] Juld WE T wiebA wizl B 2ol =97t dHAIA ]t
ol 7] 238, sl Az (Hamming Distance, HD)7} AlMFE 4= dt}h. oE E9], = 9oA] HXo], TopP&R,

P&R, D&C, MIDS] HD 23 #2 TAIdZ 1.33, 2.66, 3.0, 3.332.2 ALY, =, & /A A4 =d H7}
A (1ol Bg TopPeRel o2l b4 Qule HEST APl 7% AwAe 298 ot AL geld 5 9
o}

o)} o], ® AAe A4 wd @7 42 (1D E2Fidelity) D o4 Diversity) SHolA 9440w A
v EAdoz Ay wue o 5 Qod, oo WEdSRY 0% 46 A4 wue Gigons,
W2y mee] we AdE 5

ok, olell WM = ded vk glens, T W SEEs AYe Agsre g

A AgE FAe st=dle] FEes, AXEY dad, B/Ee o] AL B AT E
TA8Ae ZFoR FHE F vk, odE B0, AAAENA AWE X E FH8AE, oE Bo], TR
AA, Z2EEH, ALU(arithmetic logic unit), TAY A% ZZMA(digital signal processor), "lo]Z =2
3+, FPA(field programmable array), PLU(programmable logic wunit), ®F|IAEZEIZAA, EEx= HH
(instruction)& At FTHE F Y& thE ouwg x|} o], gt o] W& AFH E= 5 53
AFEHE ol&ste] 782 = Ak, AHY FA= &9 AAS) R 7] 4 AA AdelA FdEE s o)
AZESo] o EYAolAE AT Ak, E, AHE FAE AZE]Y A §HEte], tolEE A
A%, 22, A 2 AT 5 Ark. olFe] " E fEte, HE A= sk ALEEE HoR A
AFE JARE, " TlERoblA e AAe TH A=, A7 AA7F 55 Mo A7 84 (processing

ol A&
ot ¥

.
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[0121]

[0122]

[0123]

2~ O 5 = Sz ES 2~ o_O 2~
element) R/EE H¢ 39 Ay 845 X & A5S & F UL
3 s X A

EZ2AA EE

processor)$} &2,

el meAA B
oe A

EFE k. A
Edlo] 24
del= = Haa, E2
ROM, DVDe} %L—S— 4715 v|A| (optical media),

al media), B! F(ROM), F(RAM),
5 549 ?*o%_ st=9o] A7t E2FFE T

ol AEzelE 5o

}7] wjAlel )=
9 gz3 2 A7) Hol
Z o)A

2o gl ool Andeld s wEolX
AL ATl
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2t dE 5o, A A= 55 MY
shvel ZEEZHE XS 4 Antk. Tk, WY ZEAA(parallel
2] T4 (processing configuration)® 7}s 3t}
S Ealo] FaE S Y TR WY Fdyg R Sy AFEH &
HFEH ¥y 7t WAl 2233 99, doly 3, doly Fx T
. e
=

H 2209 9y AN dE 95t 53
AN A FAE o] AHE 7Hsdk A = v AFH #E
o} 22 x7] v A (magnetic media), CD-
disk) e} 22 #A71-% A
Hre 3 g sgow fus Agstn a6t

g

ZHEZH YA (floptical

=
‘—— E
ofaiM AdYd - 9% A 9o IEE
AT E _'JO?_

EgeT. 3719 sEdle] ZAE ANd B4 FAs] 98 sht ol

= P48 5 gon, 1 9% nhskA e,

olgat ol AAelEol W% BAH Ewel ola) HPuont, Y JERoklM B 44L& A7 Az
B9 AAzRE e £4 L el stk dF Sol, AWE sl&Se] AWE P U sA=
FYEAY, D/ AYE Asd, T2, 4A, 2 5o PHasEe] 4dE YU bE Juz 4F =
= 2PEAY, dE P8k = #ER st fAEAY ABHddE 44 Aot 249 & Ao
aeBE, e PEE, GE AAddE 2 ST F5T AEE FEae ST W £
o}

Fso H1y

1AA =9 B A

100 54 dHgF

40 F7H-
=g
R=220
1
= 10 20 30 40
_ c o, -
Real (= —T - !
images ] Feature | *{| (@) Probability support estimator . (b) Confidence band > (c) TopP and TopR
Generated |[= ——»|embedder via KDE and bootstrap estimatior > evaluator
images - Y
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EH2

210
| 22 HO[E|E 4AISHE S5 WE=Z we |

220
| £% HEfo] 7|x5t0] HO|E 2EE =7 |

230
| HUHA WES 53 |

240

TopP 9 TopROl 7| £30] 44 DEE B}
=

EH3

(@) /\/\ﬁh Kernel Density
Estimator for features

i Bootstrap Sampling
A(1 _/\\/\/\ " "
pfg ) S semes o eem o 91 = ||Pn — plgl) -
52 " a2
P _ 62 = |0 —Br .
N AT AS = |p, —p%
p’gk) 2 o a0 o0 "M o Bk ph Pf(l) o

Er4

(b) Given confidence level 1 — a, bootstrap confidence band ¢, computed from 84, -, 8,
satisfies iminf L P (||h — Prlle <cx) =1—a

« Topological <
signal Pt e )

Ca Death
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EHS

(c) Given supp(P) for real features X and supp(Q) for generated features Y,

e g e LI 0)
R e B e B MR

Yjz1 1(Y; € supp(P) n supp(Q))
j=1 1(Y; € supp(Q))

i=1 1(X; € supp(Q) n supp(P))
2i=1 1(X; € supp(P))

TopPx(Y) =

TopRy(X) =

EH6

Algorithm 1 Confidence Band Estimator

# KDE: kernel density estimator # grid search for the confidence band
# h: kernel bandwidth parameter for g € [min(f), max(0)] do
# k: number of repeats count =0
#0: set of difference for element € (i do
if element > ¢ then

Given X = {X;, Xo,..., X} count = count + 1
P = KDE(X) end if
for iteration = 1,2, ... k do end for

# Define A" with bootstrap sampling # define the band threshold

A= random sample n times with repeat from A’ if count/k = o then

# py, replaces population density o=@

pr = KDE(X*) end if

# compute § with bootstrap samples end for

Append 8 with /n|[pr — i [ # define estimated confidence band
end for Ca =qa/ /1

EH7
Fidelity

Al . Outlier

3

-0.5 0.0 0.5 . "0 -0.5 0.0 05 1.0
Center of the fake distribution u Center of the fake distribution g

Real distribution Real distribution

Fake distribution Fake distribution

Fidelity Diversity Diversily
1.4 —eTopR 14
.o hmsm- k=3 @ Recall (k= 3)
1.2 - Doty k=50 (0.7 == Caverage k=51 ] 2

= COA precision - CCA meall

1.0 w 05| e 1.0
PR P = =l 03 08 0.3] -+ Recall 0t - 3
- Coverage (k= 5
e mee— 00 e B R B T [ puat o
00 02 04 06 08 10 00 02 04 06 08 10 00 02 04 06 08 10 00 02 04 06 08 1.0
Concentration on the first mode Concentration on the first mode Concentration on the first mode Concentration on the first mode
(a) Sequential mode dropping (b) Simultaneous mode dropping

_18_



ZIHSd 10-2025-0104121

EH9
Model StyletGAN2 ReACGAN BigGAN  PDGAN  ACGAN  WGAN-GP
FID (}) 3.78 (1) 3.87(2) 4.16(3) 31.54 (4)  33.39(5)  107.68 (6)
@ KID() 0.002 (1) 0012(3)  0011(2) 0025(4) 0.029(5) 0.137(6)
§ TopP&R (1)  0.9769(1)  0.8457(2) 07751 (3) 0.7339(4) 0.6951 (5) 0.0163 (6)
g D&C(?) 0.9626(2)  0.9409(3)  L.1562(1) 04383 (4) 0.3883(5) 0.1913 (6)
S p&R (M 0.6232(1)  03320(2) 03278 (3) 0.1801 (4) 0.0986(5) 0.0604 (6)
MTD (1) 23380(3) 2.2687(2) 1.4473(1) 7.0188(4) 8.0728(5) 11.498 (6)
TopP&R (1) 09754(1) 05727(3) 07556 (2) 04021 (4) 03463 (5) 0.0011 (6)
g D&C (1) 0.9831(3) 1.0484(1) 09701 (4) 09872(2) 0.8971(5) 0.6372(6)
S pP&r(M 0.6861(1) 0.1915(3) 03526(2) 0.0379(4) 0.0195(5) 0.0001 (6)
MTD (1) 25.757(4)  25.826(3) 34.755(5) 24.586(2) 23.318(1) 41.346(6)
TopP&R (1) 0.9093(1)  0.3568(3) 0.5578(2) 0.1592(4) 0.1065(5) 0.0003 (6)
% D&C (1) 1.0732(1)  0.9492(3) 1.0419(2) 0.6328 (4) 0.4565(5) 0.0721 (6)
& par( 0.5623(1)  0.0901(3) 0.1459(2) 0.0025(4) 0.0000(6) 0.0002 (5)
MTD (1) 1.1098 (1)  1.5512(3) 1.3280(2) 1.8302(4) 2.2982(5) 4.9378 (6)
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