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Abstract

The research first investigates the limitations in the framework of Federated
Learning (FL), the limitations in the framework of conventional Decentralized Federated
Learning (DFL), the apparently visible contradictions between the common design of
DFL and the strengths of decentralized architecture, and the predicaments caused by all
the above. Then, we consult recent researches trying to adopt Ensemble Learning (EL)
into the narrow framework of FL to spot the key restrictions that depressed their
innovation. Finally, an architecture that is more flexible, robust, and scalable is proposed:
Architecture Based on Cross-validation and Decentralized Ensemble Federated Learning
(ABCDEFL). Also, in the domain of classification problems, a more meticulous output
aggregation method for EL is proposed: Classwise Weighted Majority Voting (CWMYV).

A series of experiments are designed to verify the expected strengths of proposed
methods, and the results confirm them. Thus, the thesis shows and argues the possibilities
and advantages brought by ABCDEFL, and the superiority of CWMYV is validated. The
experiment scripts are open-sourced, yet without feasible readability at the publication of
this thesis. They should be revised in the future.

In the final chapter, several important innovative concepts and directions for future
researches are proposed. In the last section, inspired by the gains from this research, we
also embark on discussions about the expected handicaps toward Artificial General
Intelligence or even Artificial Consciousness, a possible road through them, the potential

threats awaiting at the destination, and my proposed way to counter.

Keywords: Federated Learning, Decentralized Federated Learning, Ensemble Learning,
Cross-Validation, Fog Computing, Backdoor Attack, Strong Al, AGI, Artificial General
Intelligence, Superintelligent Al, Artificial Consciousness
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fortdi o EE N EHA S, HEBE fi)’t"—f;,%l 5 N B AR o A
TR RIS e SR AR - BN 2 AR
>0 PR PEREA 3EAE B B3] 2 precision 2 recall 0 T -G 3R R G D R
P AWy RN BEANGS BT A HEHAR LI RESF S22 e
PUR AR - AP E R e fE B B T {4 o 5% 55 Weighted Majority Voting
7 #-2 % T Classwise Weighted Majority Voting (CWMV) ;= {2 [ B f it 2 H

ToOLEBL Y ERRET L BN SR
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3. AWMV HHSERE FAFY 2 MIEY 2 LAt o g e
B oG Y LT gk T 7 e B 558 4 (fog computing) 7 H 2 ¥
S HEE Y HRUTE el PR 0 2 RA NP RN B8
(XA EFEVRF R IR ZFE)EF N E AT g b g™
o U B TTHE S el TR es e At i R o

4. PR RLAESFY S0P o Stacking [12]7 B RiFF HAIFEHER 2 AR 0 A
FPAHEAAIVERERRE N F AT HA IR B NAIR- B R
meta-learner #- % -7 % HELWTT 2 NI EHA AL R
awmd o Tfd> NN T L Am e TRERLFEE TR TR AR T &
E A5l g B R 2 B B % o

5. B T EBEAR 2 AT F AP 0 R B SE I F P Fl R
B B R BRI o blho 2 BEAIA BRI S BRI PRSI RS LT

CTREA M OER RGBS RIESRR? IR F NIRRT

iz,r
=2

3
't
E?
&

2 TR HRA AR LT R AR f 3

o))
ﬁ?

@ pen®o d AR & EEG RS R AR s b B EDIR

B2 AR S 2R T A AR T 0 S EH 3T B REL S 0 R A 4R

=

k&&ﬁ%;f?&%»&&%iﬂﬁ%:ﬁ%i?i%@%’#Z%§$

Py & ERp d Y HECA] o @R R E I R3] 7 "one-shot" contribution >

THEBS R SA R BN RRRE o T HERANTR EeER

B IRE Y SRR PR AT o R RHARE RS AU RR RN 4 2B

#lo F R RIe® 2RI B Ry TRBEBNSE 0 2
DAL R G R RPEMMF YA BRIV RE -

MY - PG R ARFEERDEBETREFALE AL TERE R

LY EAHY - A A 1 E 2 55 4 1A E o Artificial General Intelligence

(AGDE % I A fl o (v 57 » RREF A PR AFAT A S it 2

2T AL A R B RE LR L AGLZ AR B F R L5[13]
5
doi:10.6342/NTU202402182



BT PF2 {8 0§ 4 3k J1 i - Mixture-of-Experts (MoE) 7 #38 #* 3|4 5
Bt [14] > 32 % BT 12 3 BB 5 B0l 2 2 a0 K P R- BECAE bRl
ﬁ%$$%wg;ﬁﬂ?ﬁﬁﬁm’ui%@%éﬁﬂiﬁﬂ§ﬁ’Hﬁiﬁﬂﬁ
ERAFRR R R AR VHFRE D 5 % % 2 Stacking - A ApiT e H {8 < ]
3 % i3] (Large Language Model, LLM)2_ % & B 47 ST R B A P el e o

T b A e AR <~ ARG T §L g Y a4 R A R
o F RO WA AR FRARN DR RE2 AT R R I 7 5 I IRiEHR & (Overfitting)
EPRAAFTHARY ZFEAFRAES 0 P EHFRT ERY 2 3H Nk
Tavg e R A RTRE B o WAL AR F RN LA M SR L B R S
2R TR 2 EP TR R R B 5 A L e 0 MoE i
PRl AT = BB oL R S R0 LR < AR T AP AR e B D R AR AU

LI RARTBPIRFEE R DA

=

RBT A B30 - BARE HH R
WIIST RFF 5 4505 bAE B P AT ER AR CAE6] L R
B4 F 4 LA g AR L BT A A e e 17]5 B X 3 B B3t
< A3 WA 4 AT i P[18] -

A1 TRB AT R MR- E L%k LA TS A

BT i AR S AL - AT LARTHEE o Ra AL T APAT REk- 1

By w2 TR o R TR R R AU R ] AT 0 AT R T

iAo S RRNEBIHDT (7225 82 RHDL S 7T R[26];

THFTHREFEFHG Y I FHRAGIATIRIERAXRTF 2320 &

(w,

R 2 FTIEE 5 B - WM L TE R B2 AGLARH 5 2
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$oF RRERAEL SHFEET 6
Roh e F 2 R AR Ao 20 5 T (T RN ARACT

Loohd L &g p PFRTHEREFR T EEIRFEEZRUSLBE
FY A T E L PR B TR ACA T o R R S e
B3 :Ej}%iﬂ;;t TE o

2. G Ehe R AR BIED LA Z T A2 AKP RS o TR &L
FONERPE G gL o A BT R RRHAERIRE AR GLEHEITR
FAE S s R e B o BT R ehint X2 54 g flE .

3. FEENG PERETH R s L nEs R Al BRFRE S -

4, L5 Lp R g RE AL 4 > ER AR EF g TR
APl k2 p Lol 3 S F AR Y .

5. PR p LERPOTOR M E TSGR L ATR 2B FHHE B R

R RS o R R R L ELERE A

Node 2

Model 1|—>| Outputl

Model 2|—>| Output

[ Input Model 3|—>| Output

Model 4|—>| Output

Model 5|—>| Output’

Bl 2.1 R il & AR R
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e SIE TS SR SR S O T SR & LT S B R
FHT R - G20 REEFERT Y AERIREY R RS L EE

FREARIIAAT AR RS A E LR R R TR

LnAeg fTE o 2 RN ALY AL 2 o
ZlfK@Hﬁﬂhﬁiﬁﬂ

A ANt = SR R SE D &1 R SR L E

P ﬂi;ﬁ*é%ﬁf—‘ﬂ]ﬁ&% g('g'q‘i?—?i Fiv o R Vg LB F - TR

=,

2.1.1 i# * Softmax

Softmax F_¥+#-7 ]%] VEIR R 2 s N F B¢ oRC] 3 R loss function

7 & 7 Softmax » T F %@ % o ZAm % * Softmax 2 AL A>T 1 H €1 & AE

#

BERI0, IREP PRGN LA (- A TR F
SSPF L) ARt RGARIL Y R B2 B Softmax (6 § & 18R UHHC

SEVES 2 EE S R I

2.1.2 @ * R4t

‘——\

R LA Ly R D F0E S 05 RFLL 1 T TIRERG

_\

PREE A o BRI T BCRIE Y LTS AR R T ORI e 0 BT

e

BN T Rs ) 2 ZERHA) o PR LN N L0 G e FIEAE L f i

S RO A B A

doi:10.6342/NTU202402182



@ 7 ¢ % Softmax 2 AL AT F AW Y hy B gL s A H el
B EERAH B Hisa] VP Softmax ¢ < EH{tEut B BCE K o2 F A E L A H

43 f‘iﬁi[ﬁiﬁ%} B S BATE G r‘gﬁg;f_giﬁ%] J1pF > Softmax 5z 1t i3t fie i@ dhg R
gL T By gﬁ:ﬂlj%] VB i T 2 FR T o Softmax §oBS 3T R AR T
S T SRS RATHCAE S T 2SI o 3 R T Softmax > Tk B
RSN SRS I S S LV EE SEh S S NI e
22 RGP

ST ANES SRR AR £ & RS S EER S R S
FVRTHEEHE W AR FRBI RIS FLEFLSREIHAUR L

TSy o- a7 R RFTLLG0IRFR2FH 2@H2 A8/ 220

D
D
—_—
i

WBHES 2 v FFs
RS E A TR B L B & 8] 2 M S (precision) £ 7. ¥ 5 (recall) - #F
FES AHCATER S N 2 TR R E A 6] 2 v F 3R F R

Wz oL P R TEIR B TR A et B o

PG ZERA BH TG - ok Re ARE RSP AL Eeg Ko
PR R e T R A AR S g & T By e e

[

it
B AT AT ) R R S RS TR A e A Pk
A R A AR B F S el R BRI L AT s
RART (S o Pk B BT RS P o P P FEIEA 2 R 2 AT T
PO SR RE 72 A R P ROA S TR S R S
PR B R R P RN PR L ﬂ\ﬁfrﬁ s £ B o BB

Moo TS AREE B3 X 2 )Y v R BAR o 3] X8 A S

i

0.7; BAFSI# 1 5 08> & H3 Y $ Al 5 5 0.1 B &TSH N5 09
Bl B X A B AR P MR A Aot Y 0 A A R T S s T

HRTL TR - Rebo Rt EA 0 {3 % Z AT D2
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ity /éﬁ@@fiﬂ'mﬁm Rl ’ﬁ‘@‘]“ AR S SR I T A e
HTaezZ e 383385 (0 B4 5 L83 i T

BB o A gt 15 $0E TR~ F A T AT Y S R
>R 2B RS ke 1S bt (400, 1] ) i M
RGeS W S BTN 2 e AT E S RS A0 B

CEERE TR SRS R U U REE S L

B B i B ‘“*/»\"f T 3 W] di5 » 3 #c 5 Pseudo code 4 2.2 :

for ¢ in classes:
data count[c] 0
over count[c] = 0
precision score[c] = 0.0
recall score(c] = 0.0

for data, truth in validation dataset:

output = regularization (model forward propagation(data))
for ¢ in classes:
if output[c] == max(output) OR output[c] > output[truth]:

over count[c] ++
precision score[c] += output [truth] /output[c]
if ¢ == truth:
data count[c] ++
recall score[c] += output [c]/max (output)
for ¢ in classes:
precision energylc] = precision score[c]/over count[c]
recall energyl[c] = recall_score[c]/data_count[c]
return precision energy, recall energy

B 2.2: Lapulrritie 2 2. % M 4 Pseudo Code

Ra o e b RN E SRS 2R 3R o bldheg $0A % 2
P A FEGF-HPE » 5464 > 2 BRI A B3  HF IS - L FeEa
T ENEBITAETFRY o AHTERNEE S BB S

223 5 5+ L HEL

Wb B RN AR TOW AT RARR AR A B E
23 L HGr AT E BIEABREIRTHELE C3TAAR) 2h2 %" ¥
R RE R AREE R Rl O R bl S

10
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23:3F L B 1 ARV

B RAET o eRL b A EEe FIEH W SR ) R EE S SR L
BRI 380 ) PR L S BML P TR FAST I ) P B E AR Y A
W R RN 5 Rt WA A - R A TR S R LAY
AB R AT IR IR - KT (ek 5 1.0) 0 B85 fRildeT BAE

GRS o R E A AL s e TR LR

(weighted sum)% & &2 2 » P eni G LA E A% BRIrAFE AL - A
FES TG TG HR - g L2 g RS T
R oo blAetT BRI R A RS T RAE > TR ERESFA KT #PETF@‘J
N AEEA TS T TR R A R SR A B R A T
P RN RS T B S AR A R e RS S A BB
Ao L USRI ST ATV RLS AMA B F R - BAMERSE
% LR - EE A RAEL 2 A -

A F T AR AR Y AL 70 41 5 Pseudo code 4B 2.3 ¢
23.1 EiFT ot L fpu g W

AN E BHCAE BATW H G SR A B Y T 080T 5 35T

HEATUIZ A RFHE B MY LTSRS g g ket

o

RF - Y FHAREA AT RO I RFH LS Lo T AL DTS L
WA & p F b3 ¥ (Resp Scale) s # ri®A 2 7w iEA £ E L 2 (Join_Scale)e
2.3.2 B jrT a1 £ % %] Softmax

FART Rl T 30k (T o R FHOE Bag R - P L AR A 1

Softmax fd® o 4r 2.1.2 #7if > Softmax 7 (HAF " #cB BB 2 FH > L AL N ¢

{MeEGpRE b AN R4 2 PRI E LR L E A Rk
TR oAV L E LTS R v i®e A4 p Softmax (Resp_Softmax) ~ ## F&

L E 7w iR & E Softmax (Join_Softmax) o
11
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get norm vals(classes, models):
for ¢ in classes:
for m in models:

precisions[m] = mean(get precision scores(m, c))
recalls[m] = mean(get recall scores(m, c))

if what algorithm() == "Resp Scale":
precisions max = max(precisions)
recalls max = max(recalls)

for m in models:
precisions[m] /= precisions max
recalls[m] /= recalls max
else if what algorithm() == "Join Scale":
all max = max(concat (precisions, recalls))
for m in models:
precisions[m] /= all max
recalls[m] /= all max
else if what algorithm() == "Resp Softmax":
precisions = softmax(precisions)
recalls = softmax (recalls)
else if what algorithm() == "Join Softmax":
all softmax = softmax(concat (precisions, recalls))
precisions = all softmax.first half
recalls = all softmax.second half
norm precisions[c] = precisions
norm recalls[c] = recalls
return transpose (norm precisions), transpose(norm recalls)

Bl 2.3: =4 & = % 1 31 Pseudo Code

2.4 B34 N

LEEhe PR ATF O] S FIp OB AU R B 2 ) E e
BB STE P TA K ANCAR B SR EA 0 TR AT R AL BB S L §
Beoeb - FORMR B CAIB R N 6 AR TR SR G T
BEFREDBE o A2 F % LT 32 5 Pseudo code 4r§) 2.4 ¢
2.4.1 & Softmax {8 3k =4

Weale i Softmax AL > & 4T F"%ﬁjqw\ IR SOER = ey 2 R
GEA G R EFHCAN e F A £ 0 2 L 2 b fAba A (Soft Preci) - F

Z. ¥ 3%4 (Soft_Recal) ~ % = 34 (Soft_Both) °
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A2 (51 f B A

FERI S R AR BB R LR SRR LR
PURFER®R 3 f EH R WP o 02 2 2 G RIR G R B IR A ARG
ﬁ%}”ﬁ*‘f BTN R B EARY R AT @ ﬁ%] A A Il ﬁ%])‘ﬁ*"*
T BTIEER GHEARY R AEI T L om RN 2L MEE LW
ot M AR CRF R R R AR~ SR S SRR R R R R S e
G R sl 2 e s BERIRR G B TR BT AR HR A N 2
Maga 4 2 0 F 2R ERBEHZEN Ly HFE 2 oA 2 s LA fE

% kiEA 6 B &R % (Std_Adjust)~ & k=4 {848 12 Softmax a&JZ(Std_Adjust Soft)e

get weighted output (input, classes, models):
norm precisions, norm recalls = get norm vals(classes, models)
for m in models:
outputs[m] = forward propagation (m, input)
i1f what algorithm() belongs "2.4.1":
outputs[m] = softmax (outputs[m])
for ¢ in classes:
if what algorithm() belongs "Soft Preci or Soft Both":
outputs[m] [c] *= norm precisions[m] [c]
if what algorithm() belongs "Soft Recal or Soft Both":
outputs[m] [c] *= norm recalls[m] [c]
else if what algorithm() belongs "2.4.2":
outputs mean = mean (outputs[m])
outputs stdv = standard deviation (outputs[m])
for ¢ in classes:
outputs[m] [c] —-= outputs mean
outputs[m] [c] /= outputs stdv

]
if outputs[m][c] > O
outputs[m] [c] *= norm precisions[m] [cC]
else:
outputs[m] [c] *= norm recalls[m] [c]
if what algorithm() == "Std Adjust Soft":
outputs[m] = softmax (outputs[m])

return outputs

B 2.4: ﬁ-f"“]ﬁ%l 133 & Pseudo Code
‘\J" 5 A}
2.5 7}37‘?]:‘ J :hl E‘: =N
Langpe PoiB R A A R TP AW R B 2 53] e F
AR PRARR] o Bt iR AR o B S BRMG M TR O B HCA P A

R R R S R BB TRRA T AT Y F %1 T 2 2 Pseudo code -] 2.5
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2.5.1 i Softmax 14 % 3 A58 #4p 3%

P L AR H[I]FENZES 22 o HY % 6% Global learning 33 7
B2 B KAk L5 F E 44 concept drift 77 continual
learning » 3t 4 A B LBAFE 4 2T LG B F R o 2
TR FEFHFIF e R RS AL P H AR FENA LIS
6 B Mg BEREHAE S > B¢ Mg 5 - B hyperparameter ; @ £ = 3 3% 2
product rule » Wﬁ‘fiﬂ]ﬁ%} AL u 2 W e F (Ghe % Softmax) > ¥-F — #f W #-

AT AR R R B R B LA F R AR R T A

N

B EHERE AP FRKESF Y 2ok !

Pofi i3 4] (Old_Good): & BBk & a2 A Rz 215> A A A E b
WRHEFHME 2 ARAIERPEARKEZN > T EFHRRERP ¢ RE
P27 REP2 T -

P~#r3 H21(Old_All) : 71 i PABA G HRAHER > B SHATIIREL
FTHEER® 5 ( -,‘—;,L*{LL e PrisdEB~* oy WAl 2 £ IR W H ¥ product rule e

2@ 24 %2 WA IR

BT ke A RSk Sl Eeri 2 2inded A &2 CWMV
TE e E R IRBIELBEED T A RS D A A IS AP A
(Adjust_Sum); T E {8 2 sumrule [7]8 = ~ & #7) %] 213 15 4p 3k (Adjust_Mul) ;
TR productrule A o ZTAR R T RZEIZNHE A ‘Tai'}‘%{fiﬁ'lﬁij
ﬂé&ﬁ%%$9ﬁ’WG*MHiﬁfﬁ€§liﬁiéﬁﬂ?ﬁ*MHiW§

BAAE RS AT BN IE A 00 BRI ERPRE L kg2 g T o A
rﬁwmﬁqﬁﬁJmﬁzﬁ7rﬁﬁnhé fAfsma-tfma iRt | 22
g F RNy g E B4 PF £ * product rule if € IR AL 0 F]Ut A2 U
i 5&5—@?] »~ 17 min-max normalization EJZ[Z/4 5 T & 4F %Hi%l SR A
B E s f”ii':? PR o SRR R P2 R e iR o
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2.5.3 i# * meta-learner & =

= [11]>t % 6 % Global learning B &g 7~ # | Stacking 2 24 » 2R ¥ - B

1+ & ¢ meta-learner ; § ¥ 4eie 12 % %igﬁﬁl DEEL K ST I ords ) o B EH e 2 %

=

S B % Bt ’K?} 33 %‘,f#_—: B A S @E,\;;;gé,wrﬁ}; ’f‘ A g\ Lo ) Lhm,z‘fﬁf’ meta 7 P ‘f
B @2 meta-learner» X @ F E F L &g p ¥ PE TR DM meta-learner i

TR R YA R EE LT N TR AT PRI Y P RT R

¥

X 2EF AL o & F f2 5 semi-meta-learner > &35 < 2 {5 14 meta-learner f§ fi- ©
PR G - A R38R 2 meta-learner f AR i HEZ S REET R

BN AR h - R TRPE FIZANAREFR S 2R [11]%

2y

PR 28 AR RN ERP R Ra Ane RE TR Z

_\_8-

FHT A AP ARE AR LW R R0 2T LSBT SR R
ARG R A AR L R A
TRIREIR o« Gpdost » AHZ TTRE TR AWM E LT A R

FA R 1T 5 meta-learner 2 #CA W S E R P EF Y A Am LR PEE
o B ek A AR LR G AE RS 2 metaleaner 0 A v R HE %
FEATT T MmO D e ARG ¢ 50-Neighbors (K-Neighbors with K =50),
RBF-SVM (Radial Basis Function kernel Support Vector Machine), MLP (Multi Layer
Perceptron), Fully Connected Linear Network » # » MLP 5 %% 7+ T8+ &
PR AR AFET S AT RE AR R F 1) T AREL S 6L &
THEHPRESRL) TGRSR R YRR Ea T L e A
PG H e 2E LR TG % 0d W F %L L ¥ meta-learner 2 3%k >
% 1% %% - Fully Connected Linear Network ] 5 # % 3.9 & * o

% f”j;]ﬁs?lt'ig«fi%i meta—learnerﬁa?] ZEORHRHRMNT AT L 5N

% “”"Jﬁ?] I BT E 3 & meta-learner ﬁ%] » (Out_Meta)~ % 7] %J i * Softmax

Fed2 18 8 #(Out_Soft Meta) **J*'Hi%] A1 % R L eg? {8 B 3 (Out_Std Meta) -
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aggregate (outputs, type):
outputs = transpose (outputs)
for class outputs in outputs:
if type == "sum":
aggregated[c] = sum(class outputs)
else if type == "product":
aggregated[c] product (class_outputs)
return aggregated
process (model output, classes):

if what algorithm() == "Out Soft Meta":
model output = softmax (model output)
else if what algorithm() == "Out Std Meta":
outputs mean = mean (model output)
outputs stdv = standard deviation (model output)
for ¢ in classes:
model output[c] -= outputs mean

model output[c] /= outputs stdv
return model output
ensemble inference (input, classes, models, good models) :
if what algorithm() belongs "2.5.1":
if what algorithm() == "Old Good":
models = good models
for m in models:
outputs[m] = softmax(forward propagation(m, input))
aggregated = aggregate (outputs, "product")

prediction = max index (aggregated)
else 1f what algorithm() belongs "2.5.2":
outputs = get weighted output (input, classes, models)
if what algorithm() == "Adjust Sum":
aggregated = aggregate (outputs, "sum")
else i1f what algorithm() == "Adjust Mul":
if what pre stage 2.4 algorithm() == "Std Adjust":
for m in models:
outputs min = min (outputs[m])
outputs max = max (outputs[m])
for ¢ in classes:
outputs[m] [c] —-= outputs min

outputs[m] [c] /= outputs max
aggregated = aggregate (outputs, "product")
prediction = max index (aggregated)
else i1f what algorithm() belongs "2.5.3":
for data, truth in load own dataset():
all features = create empty list()
for m in models:
features = process (forward propagation(m, data), classes)
all features = concat(all features, features)
semi meta learner.single data train(all features, truth)
all features = create empty list()
for m in models:
features = process(forward propagation(m, input), classes)
all features = concat(all features, features)
prediction = semi meta learner.predict(all features)
return prediction

B 2.5: %ii‘]ﬁ;f] 41 & & Pseudo Code

16
doi:10.6342/NTU202402182



=% 9%
31 FmANKE

A T AR Lk 0 CONN 03] % 43 CIFAR-10 T & [19][20]:& 7 & &
F % ¥ ¥ 1 CNN A% MNIST F & 21 <% #F %

B Yo HIUURE PIEB P BT AID 0 BH kR BB [0, 1]RF LR
I[-1, 1]% B o '8 %2 Bl3E batch size ¥ 5 8 2" 3pF U log(softmax(x))ﬁi«?] Sk =3
Negative Log Likelihood loss function ; 14 Stochastic Gradient Descent (learning rate:
0.001, momentum: 0.9){ # 74 &€ > & % 84 F 5% & -] k- 24 20 epochs > epoch

2 BT RO A R

329 %S5 % P
d A ECA A b Y s SRR Y e L S EEE - NAYRFTHEFLF
L A B RUEAR Y epochs 2o R RS TR U LR B veeees FiEARY F - AL
Wit AmeHE - FHREF =020 N0 12, 2 BRtEAF e o g {
FEP OV RESE S PG 2N X EEFE 2 %2 S B Y
EAEAE ST RS  FERERLESEG T ET D B RS
FoHZEFHEY A SH[I® 32,7 FMA L% 32252
L RAR R k2 Al s L3 5 253 3P 4 &8 Y 4 F meta-learner
wasnjﬁ%] 4'}%@371 ‘2_7\1 %é‘ib(_&rigi?})' @g—,w i® # )‘_3,—5 e :Péﬁxﬁ“rgﬁﬁt—g;fg
?%%gﬁ%%%&mi»%*%»zkiiﬂ*ﬁ%é?%+%ﬁ%iﬂ’
HRER B Hm e ]2 F m B R 5L A 50 S ApTF B R R LA T B
SR B ARG 2CE- )R EI"AE S F LRI i F A AR ES 2

2t el — )'31’ B uln],_;%{ o ¥ L & & lé PR oo X %&ﬁ]% P\ IR AN ﬁg%ﬁ_—ér%\ 3.1:
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%31 FHRREESLAREIRE R A
DR TR
B d Ay AL
Softmax : i# * Softmax

IR RS

K S

W/ 5 RS R 7w A

¥/ 3 25 Ha‘-r»*ewJ VAR RS
Tia 5L EHTEA-T
w%:?ﬁéﬁﬁ?%=w%
AR AZ BARL

| S 0 HAEIEA R W IEA & EL P
| E v W RIS 2 L ‘?”I—Ay\ s w
E‘%'J Softmax-## F&: &4 2 7. w34 % p Softmax
7 %] Softmax-#f Fai®s % 2. W 34 é‘, i Softmax

> 4| Softmax : & jiv-L ¥ats £ %
& @ Softmax DB T Eats 5

Jfg"‘qllﬁﬂ "'F %{

Softmax-## £z : % Softmax {4 3k 3™ A -k MRS
Softmax-7. ¥ : ;. Softmax 8 k=4 -k 2w T4
Softmax- 7f§ D X Softmax {8 3= -k 3 fATEL

EE-E A R R
EkEa-E %L’-T—/,,\ t5 4t 11 Softmax AJd®

L Jfﬂ?'“ NI -
1% F% #-Soft @ Bt {5
B B % S

GELn & ERT e PR p PR E BRRERL B R

B-P-faif 1 5 Softmax {54 P EEE AP R -Boid HT

BBty 448 Softmax RIS f{f* #&#E F-B0r 5 A

AP Y 24 3% H\ﬁf—""l%] V- & Al R S AR A

AR N 24#&517\%3-?“'1@»'?%;}? éﬁ:ﬂ'léi%l wmmf\

Meta- gL.n . # * meta-learner & = -5 2t n p {79 3 meta-learner °
Meta-50-N @ & * meta-learner = : & * SO-Nelghbors

Meta-SVM : i# * meta-learner & =: # * RBF-SVM

Meta-MLP : # * meta-learner & ==: # * MLP

Meta-5% & 8L n © @ * meta-learner & = -7% & 2. n 12 CFL 2" % meta-learner °
Meta-FCL : i * meta-learner $ =¢: ¢ * Fully Connected Linear Network

33F FAEMR

12453 % [22]7 2 Problem Definition | & » ¥ 353 JL 18 chmf 20 5 ¥ s 22 735
ME Y 2 f) TE A SR E R PAT R S FRE BRSO
PEEY 2 HER EF R AR AR B RAEITT 0 WAL S g A TR
Viorede T p SRETRBA DR HERF RS TT RS R - RERT
TARE AR G R o B AR R A B 2 EHIEY R
FTHEIREARBTHELZ AR FLLERH 2T HARR -

AR RO AR L AR L £ 8 WinS TR T AR
Mo A LB LFES 22 FHER P -
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CIFAR-10 § %% * i3

32x32 x3 <
Input 5x5x3 x6 2x2 x6 5x5x6 x16
Conv. . Conv.
Max. pool.

+ ReLU + ReLU

5x5x16 EN400 — 12088 120 — 84 84— 10
-
| Flatten |@Fully conn.@Fully conn. Fully
g 400 +ReLU @ +ReLU ™" oMM

1 3.1: CIFAR-10 # % * 73] 1 % M

2HFALE D 20 epochs 14 HHBFE T AL B 2 HIER ¢ 63.38/62.85/61.89 %

CIFAR-10 § %% * #i°4] 2

32x32 x3 . 3x6 x 4x4x16 256 — 120
Input 3x3x3 x6 3x3 %6 3x3x6 x16 2x2 x16 atten (o 12010
Conv. Max 1 Conv. Max 1 LRI ully conn. Fully conn.
ax. pool. ax. pool. 256 + ReLU © )

+ ReLU + ReLU

®1 3.2: CIFAR-10 § 5 * #i-3] 2 7 £ F)
2PTRFOR 3R 20 epochs {8 $HRIRE TR B2 R 1 65.22/64.91/64.52 %
CIFAR-10 § %% * #-73] 3 :

‘ 32x32 x3 ‘ 3x3x3 x5
Input Conv.

+ReLU

Padding: 2

5x5x5 x6 X2 X 7x7x6 x10
Conv. Max. pool. Conv.
+ ReLU

M 3.3: CIFAR-10 § 5% * #02) 3 % 411
2PRE A B DR 20 epochs 18 $HRIFE TR 2 M B R 1 67.33/67.27/66.97 %
CIFAR-10 § =% * #-73] 4 :

32x32 x3 Padding: 1 Padding: 5
‘ Input “ 3x3x3 x6 116 32x32 x 1x1x10

Conv. f} It §

M 3.4: CIFAR-10 F % * #73] 4 % 1M
DPVRF AL DR 20 epochs 18 FHBIER TR E 2 B R 1 44.31/44.24/42.48 %

CIFAR-10 ¢ =% * #2745

‘ 32x32 x3 3x3x3 x5 ‘ 255
Input Conv. \v‘ p‘o~ul

Padding: 1
5x5x10 x 1x1 x20
3x3x5 x10 3x3x10 o0 x . 2010
Conv. Avg. pool. ot 20 Fully conn.
+ ReLU

1 3.5: CIFAR-10 # % * #7321 5 % M

2.

+ReLU

2PRE A B 2R 20 epochs 18 $HRIE TR 2 4 B R 60.19/59.88/58.70 %
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MNIST F &% * #-3] 1 :

28x28 x1
Hippis 5x5x1 x6

Conv.
+ ReLU

5x5x6 x16
Conv.

+ ReLU

\= B
| Flatten |@Fully conn.@8Fully conn.
256 +ReLU +ReLU
B 3.6: MNIST 7 2 * #-7] 1 2 R

DPTRF AL DR 20 epochs 1 FHBIERFT AL E 2 E R 1 99.16/99.07/98.93 %
MNIST F &% * #-3] 2 :

AN N

4x4x6 x16

‘ 3x3 x16 144 — 120
Max 1 Conv. | Flatten |@lFully conn.
[V ax- pook +ReLU 144 +ReLU

®] 3.7: MNIST 5 % * #-3] 2 7% 1§

DYTRF AL E DR 20 epochs 18 FHRIER TR E 2 R 1 98.86/98.83/98.60 %
MNIST F %% * #3] 3 :

2828 x1 Padding: 1
‘ S Padding: 2
Input 333x1 x5 adding

‘ 5x5x5 x6
Conv. .
+ReLU Conv.
- + ReLU

Padding: 3
6x6x6 x10
Conv.

+ ReLU

3x3 x10
Avg. pool.

Max. pool.

] 3.8: MNIST # &% * #-3] 3 % . H

23HFALE D 20 epochs 14 HRFRF AL B 2 HE R ¢ 98.99/98.96/98.83 %
MNIST % =% * 43 4

28x28 x1
Input Padding: 1
3

x3x1 x6
Conv.
+ ReLU

| Flatten ||
10

Bl 3.9: MNIST 4 5% * #-3] 4 % £ 5]

2VHFAL B3 5 20 epochs 18 $RIE TR & 2 H B A 1 93.91/92.37/91.54 %
MNIST % 5% * #-4] 5

Input 3x3x1 x5 adding: M
Conv. ” 4x4x5 x10 3x3 x10 O x 13;:3:1 20 10
+ReLU Avg. pool. Avg. pool. s Fully conn,

B 3.10: MNIST 9 % * #-3) 5 % -0

2x2 x5

2PRE A B DR 20 epochs 18 $HRIE TR 2 M B R 98.76/98.52/98.42 %
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% 55 gl =X

'%Tﬁﬂgﬁﬂﬂﬁﬁ

AR AT RNFREFAAOPRE KT B BB L1LS
P E - SEES AT AR E T A - VRFE BT LS TS

g 2

X
o

i

ET R NAF Y BB 12 3 5 k%R h i B TBRERT S EE o
3.4.1 3" 20 epochs

(4 35 W B AL B 3R 20 epochs % E Y L HECIBA AT 3R
FTHRRE2LHERD > P FHEE ALY - Y FRESHEEIoA 3230
BBEFHE AR RS R SRS 220

B T33FHARR | Fok® AHAHZEDRTHEELF? o DRE2 £
BT ¥a, 4 FLE AN G 59.61% ~ 97.58% 0 T F M AP RTE A AT B

BLiE (TR NEINE Y R e Rz A F A o

%32 F% 341 BB 2EEEH [11]" iz v g & 4 (CIFAR-10/MNIST)
FAMERL] REIF [FLAESE BAlW A K hE=RER]
& E ;i ﬁ\ ’* < [11] 163.61%
Softmax Mg/ v B Xk E W Softmax {8k = A4 #B ES 63.64%
[ HFE/ v MR /,,\ B F P W Softmax & 3k @ fAFA ViES 63.64%
1T HrE/7 v M e | E LW [Softmax (& 3k Hrri®A VEES 63.64%
JETL B fE A 4Pk rﬁ&mmmswmw&a%ﬁf# LEES 63.63%
Fol Fol Fol & BL 3 23 meta-learner SVM 64.44%
E] E] E & 2k 4 2" meta-learner [SVM 64.54%
ol ol Fol & BL 5 2% meta-learner | SVM 64.25%
EABERL| PEIE FEARAD SRRy 3 ElLal e
& & & ;’E #h~ [11] 98.85%
EEL F Fol Fr gL 1 2% meta-learner |[SVM 98.97%
L F F) SBL2 3 =i S meta-learner SVM 99.04%
1L & Fo FF 8L 3 ?':ﬁi meta-learner SVM 98.99%
L F) F &' 8L 4 25 meta-learner  SVM 98.97%
LT F) F) g 2L 5 2R meta-learner |SVM 98.97%

3.4.2 2" 80 epochs
BRRA R B ¥ WA 20 epochs AT far 0 & R E 80 epochs o 1 gt

B AY RS R FRACE 335 RESF A U SE 2 23
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% 33: R 3425 B2 L2 A2 [11]7 2 v g & 4 (CIFAR-10/MNIST)
3‘-'%\ DL R RRIFF FLAESIIR AR IRE BAOESRHER
F E & = [11] 163.09%
?--T%’ i BAETA T ER RV RRECER L %‘:"91/»\ 4P 4u 65.33%
L BAATEL TS B REILE P OREEL L al;l/n\ Softmax [$p 3 65.33%
2 /v F R av W EELED A v A B %e 65.32%
] R/ ¥ & : Pt W R 2 5 iE o 15 Softmax 49 3 65.32%
I iE R E MO ENE NN 2 TN v FriTEA B %e 65.31%
2 i R kS Av\ B E P P OREE T L R iEs 1S Softmax 4P 3§ 65.31%
LN BAELpR EREVREVEECRED L RTL p 4o 65.21%
L BATAMR ERIFVEERET LIS ?s? Softmax ViES 65.21%
HE R AR S Ao\ BIEWL R H OHEE 2 KL {8 Softmax [4p 4 65.20%
Softmax i i R E L N S Y é TS A8 *e 65.19%
Softmax B s T30 Av\ BEL R W OHEET X T 1 Softmax|ip 3k 65.19%
2 G R E NN Y N Y A8 4e 65.18%
# ﬁrﬂf"/; v e R[E RN GRE L A 18 Softmax 1P 65.18%
F 1 E 582532 e M meta-learner [SVM 65.45%
EARIRS MEIFE ARSI LR 3 A A
& & # & #~ [11] 99.00%
T L B fAES T30 [ uE L W Softmax {8k A i TA EES 98.99%
EET B AEEA T3 KR F R Softmax 5 Rk A fEFA 18 3 98.99%
R #, # 2L 1 273 meta-learner  SVM 99.02%
A &, &, & 8L 2 273 meta-learner SVM 99.03%
# #, # 2L 3 273 meta-learner  SVM 99.05%
A &, &, & 8L 3 273 meta-learner SVM 99.05%
# #, # 2L 4 273 meta-learner  SVM 99.02%
& & & & 2L 5 2" meta-learner SVM 99.03%
LA B A HRSF LSRR 311 B 3120
66 1
65 4 \a
o ,nﬂ W T A ' i " ﬁ ‘l" qv "" | il q"l (0 AN T T ‘."' .
62
61 4 M
601 V\\
SN |
S 591 i
s |
3 584
g 57
< 56
554
54 4
534 — AT E AR 4k 20 epochs
AR BRIk 5 &4 214k 80 epochs
27 eeees #1117 % 3 &8 314 20 epochs
514 - WX [11]77 7% 5 &2 A 34k 80 epochs
50 -

Methods

B 3.11: 9 5% 3.4.1 2 3.4.2 %% ij BI(CIFAR-10)
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100 1

99_.§ ............... FAT A AT AT AT AT T T AT TR AT AT M AT AT A AT r‘h
VTP T o A T T I A M TR
O M /’“
98 1 ‘
S —— FIAERA L A8 20 epochs
g 97 | A B A &R 94k 80 epochs
£ T T === X [11]% 3% 5 #7214k 20 epochs
}E (RN IR IR NI NIRRT Bl SEE S [11]% % 5 &4 314k 80 epochs
96 4
95 4
94 -

Methods

B 3.12: § % 3.4.1 2 342 % % fil B(MNIST)

LR AT R PR A A R T e
BEVRA G RR AR R RE P EFHRPFXE > L &I CIFAR-10
FTALBE S- st Z 03] 35 00 MNIST Fbl i si— e 3 454 10 forf &R * 49 e
R W TIRIIFRAMR P R A B AR T A AR &
3.5.1 & & ghT 3ok fe
FrEFHRT ELFTHE FHREFFR40L 340 R %A B SR i
324> 4 CIFAR-10 } " P B N A WA A MAFET < > nd WP % § 3e80iE
T AR R T TS S > AR L T 'J‘féf i L L
hi 855 @ & MNIST e S J vk &8k 2 o
R RHT TP RERE A2 ARG SRR A "33 RAER
PR TEEAMERY 2Na T TR R REY YR
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2_ 4 . ; CIFAR-10 #%) 3 L 35% 67.19% ; MINIST 3] 1 T35 % 99.05% o ~ 9 5%
ALEFRENAEE IR RTFG L T R R EY T RE SRR L2

B3l ¢ AR A 4 R AR Z 2 BRI R R A R

34 FH%3SI BB FEEZ H> [11]" 2 v i dE & 4 (CIFAR-10/MNIST)
LD RN PRIFE FLESR AR AE EEEN Y
&£ ) F) ft = [11] 65.27%
L L BAEELR EREVRET Softmax & 3 FFFETEA RS 65.58%
Softmax A fETA T i: £ F P Softmax {5 F M FEiTA HES 65.52%
E Hre/ 7 v F 'ki“#HSﬁmmW%ﬁﬁ¢# FES 65.51%
I B fEiEA T35 X 52 W [Softmax {8 o Fgi=l EES 65.47%
Fol Fol ﬁ & 8L | 23 meta-learner SVM 66.14%
E] E] Ed Y1) %1" M meta-learner [SVM 66.33%
Fl F] El & 2k 3 2" meta-learner SVM 66.49%
F F F & 8L 4 23 meta-learner | SVM 66.20%
o o ol Er gL 5 28 meta-learner SVM 66.11%
FTABERNM RREIFT (FLESE ﬁ:"'lﬁh.mﬁf EEEIGEESR
E] E] :,ﬁ ﬁ #~ [11] 98.96%
Softmax BEIEAARR FRE R ERET L R fé Softmax [#p 4¢ 99.00%
I L Hre/7 v M > 5| Softmax [f&# v % 3k =4 {& Softmax |4 4« 99.00%
Fol Fol Fol & 8L | 2% meta-learner SVM 99.03%
I L F F a8L23 o MR meta-learner SVM 99.02%
T & F 48533 2 R meta-learner SVM 99.02%
L F) & g 8L 4 %1" M meta-learner [SVM 99.00%
L F) F g 8L 5 25 meta-learner  |SVM 98.97%

AT - FHRKE O LHFELE 1 I3 N EARLAZ - VRTRE A
8L 4 2 S ouLf sz r E = 0 P HERE mm&;&g*}; TFA_“%}:i{é_z fo 2w o d
WVRFHE IR 0 P A 2520 epochs > FAE L EELA Z 52 A ARG B
i PSR Aot o Fp S T ERA | 2 ERESEELE 5o

%35 BHIS2BPEELEE S [11]~ it idg & 4 (CIFAR-10/MNIST)

A‘
~ B = LS CEEY - LEERIED Y

AW R RN BRI T P4

E E E ﬁ =~ [11] 65.67%
& F # & 8L 1 273 meta-learner [SVM 65.86%
F) F) F & BE 2 273 meta-learner SVM 66.23%
& F # & 2k 3 2 meta-learner [SVM 65.93%
F) F) F & BE 4 275 meta-learner | SVM 68.14%
F F # Fr 8L 5 273 meta-learner [SVM 67.56%
EABIRN PEIFE EORSD BIRAAE NS FER
F F] £ ft =~ [11] 99.08%
F) F) F & 8L 1 27 meta-learner  SVM 08.89%
[ & # & 2k 1 27 meta-learner [SVM 98.89%
LU F &, & 2L 2 273 meta-learner  [SVM 98.97%
[ & # & Bk 3 27 meta-learner [SVM 98.93%
L L # & & 2L 4 273 meta-learner  [SVM 99.12%
[ & # & Bk 5 2R meta-learner [SVM 99.06%
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PHREEFRAIE 35 LR FA RSB HE 425 750 b F %Y

3 145

-

\“‘lﬂ

He[13 Nz > 2 FEH Mg =2 PIE2 S5 504 22 > 4 5§84 T

LRSI RAVRERL LE s BREED LHAUZ T 205 Ph R

f

BE > Tt %f%ﬁ@iuiﬁﬁlw%$ﬁﬂk%@%o

FEA B ARSI R R 313 B 3.14 -

69 T
1 B RSk & BTy mER
68 1 PR & SHBEANERR
e X[k S E R R
674 W[k - EEMg =21 & BB EH R
661
g 647
<
63 r
62
61 4
60
Methods
B 3.13: 5% 351 % 352 %% ﬁ;? ] (CIFAR-10)
100 T

P ERF R AN Ty RER
AR ik i R B R

""" EPUNEE TS T ETPN s

..... W[N] F % > EEMg=2: EHBEHNBRE

Accuracies (%)

98 4

Methods
B 3.14: % 5% 3.5.1 2 3.52 %% fj B(MNIST)
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e sk gE g fer BT 2 2 B s ARl Fapul Y
AR SRR IR L R Bk S A S T
P2 AN R BRI - A R SR L AR SRR AR

PR R AR BN T (1] o AR ST, - drk 36

% 3.6: )/év 5"——\!—- =1 ‘J):l Au\ ﬁc%\
u| 23

CIFAR- 10 % 55 5] 1| % 5% 5 i BIKIE ﬁﬁw4
L TAN | BB ] 4, 4a + &

g B2 5 BE A * Ex3

5 EL 3 sl A AL e S
94 I8 [ IR L ]
B TR o A AL ey S
MNIST |[Fgs 1|aFEy 2[mF 59 3|3 #ﬁw4
ETA| 0 1 8

£ T) 2 3 5 6

5 EE 3 3 4 5 7
584 0 2 8 9

E T 1 4 6 7

PR PRSI S EARPEA LD S ARE > B4 ARAREL
LAY PGB 235k hit 0 L TEBRERT G EER o
3.6.1 01 & HBEA iz & AT TR L BENR

AF S HPT R AT S LA PR RN AT TR i 41% 5 S5 A nl R A

A

L

Ik

Fefl 6%F AL 91 S BT AT RA R L SN T 2 E LAy

=

# 7 I 5  Non-IID Data Federated Learning » *§ 4 5 & B3 9 % :
3.6.1.1 F’g“:g\!" #{-'}7‘ —Ig;r —}";ll&ﬁﬁ*_‘qll
“hd $ﬁﬂ§ﬂﬂi?®zﬂﬁ”@%ﬁ%%wiﬁﬁ%ﬁﬁﬁw%ﬁ$

2w R SBERAHAESE e F e A HAE BRI 2 A R

L

HAA 37 PHREFHER IR 38 AR FHA U RE S 26
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% 3.7 F 5% 3.6.1.1 & & gp A & Rl a (%)

CIFAR-10 | &8 [ 52 [ LG [P (AP [ £ [ BH [5~ [ & [ ¥
o s BEXEIEEE 43.30] 30.66 41.26] 43.47] 56.10 56.01 ORGEEEA
B ] 7w SRR 21.97| 33.80, 30.93] 25.47| 41.97] 41.80 75.70\ 77.90

RN 2883 2.2 EE 37.76 47.45 IBRPEEEER
50.00 IRREEEEEN 03.67 MEXYIEAN 21.60] 57.67
a3 HAaES| 60.72] 67.91] 50.30 EERRIEEANREEN 2.3 62.99] 68.45
8.3 2w % 44.60] 53.53] 04.80 UK R 13.000E:¥ 54.50] 43.53

a4 S ERERY 6433 NEN 3524 28.51] 43.12] 64.93] 48.15 ERKIIEEIEN)
KR 0327 EXH 05.10] 02.83] 06.73] 05.80] 07.27 | ENTXE

63.79
41.63

FELDHAED| 68.50
592 ¢ v % 31.83

a-8h4 7w

FasHms| o4O BEE 41.63 S.BEER 564 BEEEEEEE 6488 67.73
F85 ¢ v 5 335N 04.07 S5l 1400 EEEEERR  38.63 11.97
MNIST 0 4 5 6 8 9
EF SR IrE] 0031 97.81 95.36. 94.10
5 g 5] 99.520 99.71 . 98.88
SE 98.29 9833 IEFEHEERR] o3. SEEIACIERE 07.12) 98.17| 97.82
§8.2 7 97.69] 93 44 IEENEIEREN 07.03 MEXEIIMEINE 06.32] 94.15] 94.39
A3 97.66] 99.19] 99.10 MEXOINEEEHIE®Y 9.0/ BEX¥d 95.27] 97.83
533 ¢ 98.33] 97.24] 93.63 IEXTIIEEERIEENE 6. 00MEERd 96.17] 93.76
FeL4F 51.71 [PRKdl 68.35 7429 54.49
847 WA 30.75 KRR 52.87| 27.12] 68.05] 81.42] 43.16INEIINE
585 A 9631 IEEEE 97.19] 94.03 BTN 96.2 BEEXBEEIRE 96.40] 97.46
8.5 ¢ v 5| 9735EEEE 92.89 95.45 KRN 93.57 MELRYIMEREIN 39.49] 88.01

% 3.8 5% 3.6.1.1 S 2B L 2 %2 [11]7 i v fdf & 4 (CIFAR-10/MNIST)

FATLARN] RRIF FLAESIR FAHIBE HHESRER]
F Fo F £ =~ [11] 61.73%
L A fEEA T35 E R F v P Softmax {8 M mi=A LEES 62.06%
Softmax Hre/ 7w e [EF E P2 W Softmax (& K Frris VEES 62.04%
Softmax Hre/ T v e [ B E W Softmax 78 F Frmaims ES 62.00%
Softmax B fETA T3 KR F P Softmax {5 FF A FEES 61.94%
& & L M rr/ v e | B XV W Softmax {8 kM rgiEs EES 61.90%
E Hrr/7. w & |& & Softmax [Softmax (& 3k FF iz il VEES 61.89%
T B 84 4Pk |& F Softmax [Softmax {5 3 H Fi=sl ES 61.88%
FEABERL] FREIF FLEIIR =1 EEYd WAORSHER
F = ] ] #m~ [11] 98.61%
Softmax M Fx/7. w M & 5] Softmax [Softmax & 3 7 w 34 A8 4 98.65%
Softmax @ 83T T35 & %] Softmax [Softmax {8 3k 7 ¥ 3=~ B 4e 98.65%

3.6.1.2 & & 22" AR BF loss 4r b B E T T
A gpm - F R %K E o AP REFEAT loss function 4 b R E T TR

B2 LA L THREF VR FF 2 AR H B RREE AR

GHELL 39 TR IApRT - FREREN L FF A L RBEgEY 2

AT ER S B R TR DAY SRS REY Y pd LEVRTHE L

% F&

REL BRI Y 2R N T T R A AR 2 0 ROFIR T2.3

AR ANE R P E 2 PRAE D AMARY TR - BH RIS E iR

A S AE

e A 2E

e R e DR B2 WA E R R ek Re g
RIFREET KA L8P RET > 22 23 % - FHES 404 3105 44627
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FiEA B R RS R RSH BACR 3.15-K 3.160F 5 %% 7 ' meta-learner

EIA A o=t | 1
é;;;r—!l*’—%/;]i_i%

PF4e b & T 7 T4 meta-learner 22 £ G~ Hg R R b

—=\

PRELRARG AR ETHFT R APE TRYRFEEE LT T ¢ <
PR M A ORISR 2 A (drk 3.9) 0 mF d B2 FR i o PR B AR o
HIFFL 203 FERAVRPFEIRN? THEFTHET L BLVHO R LR

O e de el 0 B F R & E BN R E T e Ul
PR RAY R RS BN TGN G RE AR B2

% F 5% 3.6.12 & & BHCA £ R & FH 4 3.7 200 2(%)

CIFAR-10 %2195 A2 ER [ R (AR TR [ [ ET [ | +3F
25 1 r2 5 PR RO RYEZY 3 7.00%(30.60%[38.65%[44.71%|52.19%]58.64% I EEZ

EEASREIRNN -00.62) -02.78 -04.86| +04.42
a 81 7 v 5 [NORAEEIRZY 2 7.57%|35.13%(36.90%[21.10%(44.77%41.03% QUERRZCIEEEZ

+00.70| -08.47 -04.83| -17.07
@ 2L 2 4 7o 5 (57.89%|64.19% RREEPZRERERZ34 3 .05 % EIURREZIRPMIREZY 67.62%0(53.41%|58.72%

+03.55/+02.01 ( .
G 22 7. % 5(39.60%]|50.63% RANEEZILARIRZ) 1 9.50% ERRISZIPIIEZY3 7.83%|62.67%(40.50%
-07.73/ +01.67 . (
a- BE 3 5 A2 5(52.31%(64.62%[41.10% EREEEZZER LA 65 .52 % RIIRENA63.76%|58.38%
+03.85/+07.86| +02.72 +01.53
G BL3 7% F(56.37%]|59.57%[28.90% RERRZY ERICZARTIENEZY 4 3. 400 [PIRELY 5 1.20%|51.80%
-10.67| -17.57| -07.87 -05.44
5 RIRERLY 55.57% PPIRIRLY2 5.92%|28.95%|36.13%(44.88%|39.20% ENNREZRIEY 2

-02.98 +05.06 -02.34/+01.44

¥ I EXIORNANY D 2 3% EYMVAY? 0.87%(22.57%(17.53%)32.07%|19.13 % EXRUZESRIIA

-02.96 -29.17 -03.40| -21.43

a2 5 A 5(53.00% NEKERZY 3 3.44%(34.93 % REXWRZY 3 9.40% ERINESZLERIZY 5 6.8 7%|55.83%

+12.65 +08.50 +05.29| +13.22
§EL5 2 v 5 (47.13% (SRR 30.30%|16.63% RYRREL 3 3. 3 3% (S VARLEIRZ 5 7.07 7o[33.83%
-18.14 -18.90 -11.50 -15.67
MNIST 0 | 1 | 2 3 4 5 6 7 8 9

¥R 06.99%(97. 98.67%97.29%|99.26%(98.62%(99.04%|98.15 % ERRLRZ AL RZ)
EEASREIRNN +00.68 33 +00.62| +01.24
a2k 1 7 v 5 EER . 95.77%97.89%96.20%96.15%97.04%96.17% BRIV ACERICA

. . -00.18] -00.27
& 2L D o Fr 5198.23%(98.74% 95.78%\95.57%97.20%\97.39% 97.54%|98.45%|97.41%

-00.19]+00.03 +00.01| +01.15
252 7. % %(97.82%]99.09% EERILACENELZ O 97 LA 06.30%(95.24%(95.21%

-00.26| -00.23 +00.33| -00.38
4" BE 3 0 2 5]97.98%(99.49%|98.36 % BRI Sz L L o2 L AARZY 08 . 90 %o ERIXRZY 95.30%/96.57%
-00.17| +02.37| +00.53 +03.00
2L 3 7. % %(98.91%]97.45%)96.35% LR LA CWMLSZ2197 . 15% CMENVZY96.99%(96.30%
-00.00| -01.19| -01.27 -01.26
8L 40 e 5 IR 4 3.59 % EPXRZYR 1.08%(41.77%|88.83%(91.62%(84.40% ERMERLCRRIRL

+19.80 +13.89 +14.46| +11.13
a 84 7. v 5 ERRESZ162.88% EEMBRZY0 1.85%(29.50%(86.84%(84.24%|62.52% EERET IR LLA
-01.57 -04.82 -02.57| -08.75

a2 5 A 59(97.39% EEERZY 94.83%0(93.04% ERICERZ 96 .95 % ELRLRZ R ERZ 96.29%(97.83%
+00.29 +03.50 +02.00| +03.69
G 2L 5 7% 5(95.99% R 96.64%(97.33% ELIARZY 93.6 1 %o EREYRZMERZ 9 3.60%(90.05%

-00.18 -00.54 -00.80] -00.81
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# 3.10: 7 5% 3.6.1.2 B g

%ﬁ@ﬁﬁéﬂu%i

Z 1t g fg & 4 (CIFAR-10/MNIST)

FFARERL] RRIF FLESE LR BORESRER]
Fl Fg ;ﬂ ft = [11].57.41%
Softmax B/t e EFEWLER Softmax 1 kB fTEA 48 Se 58.74%
Softmax B fEZEL T £ P Softmax {4 k = fai%A A0 4o 58.73%
L ] é’f—/» T £ F LW Softmax 4 3k & fiFA A8 4u 58.72%
Softmax ‘}%E”/ VAt él & Softmax [Softmax & 3k = éi/z A8 4v 58.67%
Softmax Fre/ v e |4 % Softmax Softmax i %k = ;74 A8 4o 58.64%
Softmax Fr/L v e AW E L P Softmax {8 k= fA3:T4 A8 4o 58.58%
Softmax FrE/ e |5 B W [Softmax 78 R FFeiTs Fp 4e 58.57%
Softmax B faiTAe T X 3tV [Softmax (¢ M AriTAh B Se 58.57%
Softmax 3 f;éjﬂ"—& T35 |& & Softmax Softmax i %k = f&; %4 A8 4o 58.52%
Softmax & AL fp R [& & Softmax [Softmax {5 3k @ A4 A8 4o 58.51%
Softmax 51 é’f—/w '35 [ 9] Softmax [Softmax & 3k & fa: %4 Fp Se 58.50%
Softmax i SI\ /4] Softmax [Softmax {& 3k & é’f-/u ViR 58.50%
TR FrE/ L ¥ e X F L W [Softmax {23k @ fEiTA VR 58.48%
TR Hrx/ v M w |£ & Softmax [Softmax 7& 3k = é’f-/» AR Se 58.48%
1 & L HFr/ 7 % M [& B Softmax [Softmax & 3k = F#&:%4 A8 4e 58.47%
) E] ] & 8L 3 248 meta-learner SVM 59.23%
E] E] E & BL 4 273 meta-learner  SVM 59.44%
E] E) E Er 2L 5 2% meta-learner  [SVM 59.69%
FARIRT PEIFE FAESR FAHIAEF CEEEIGE ST
& & & ;a 5% [11] 98.63%
Softmax Hre/ w e [EF E W Softmax {4k fFrziFsh ES 98.64%
& &L F o & 2L 1 273 meta-learner  [SVM 98.72%
] £ £ L3N 1) ’;'" R meta-learner SVM 98.69%
R Eq F § 8L 2 2745 meta-learner [SVM 98.69%
E] E] E & 2L 3 273 meta-learner [SVM 98.72%
E] E] E] & 2L 4 273 meta-learner [SVM 98.82%
] £ £ & 8L 5 248 meta-learner SVM 98.73%
63 T
61 T TTMM T O A A A0 WA WA A A N A
2 MAAM MMMMWAM
55 ’1 ‘ i
53 A I u M
:‘ ‘\ﬂ\ ‘W |
il \ N ‘\ I
i 5\“ .
I . |
|l
i “‘ H’ M‘ N‘ \ H, \ ‘ ‘\‘ ‘ J ‘f‘ ‘ ““\ | L\‘"‘ :“1"
;\; “ \“ Py W J‘;
Pt | | “v‘ |
.2 ‘ |
e |
5 2] S AR SRR AR SUR T R DR
< 2 1 AT E S DI4REE loss Ao LA T FAQ)
21 4 — %M 25| s A B 42 F 48712 meta-learner B £ (2")
E0 W (1175 § B4 UR T4 TR 8 (1) i
B 1 X [11] 7% © 2I4REF loss o LA & F47(2) T |
11 - — (DEEFERAREZBNE G F THW L
N QST HEARREZIS B O F il
3] e VAT EARREZAN A EE |
1

Methods

B 3.15: ¥ 5% 3.6.1.1 2 3.6.1.2 % % {§ BI(CIFAR-10)
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I AR

FRA RS % BAEUARTEERIIE8RA1)

PR A BB % o DI8REF loss Jo EAE & F-47(2)

& B 253 R A B A F T 45712 meta-learner BY £ (2')
WX [1]F % 0 B4R T4 A I4R()

= = SEX[11]H 7% 5 2EREF loss v LA & F47(2)

(AT ERAREZZBAN D EE

T QEETERAREZZBHEEE

T ()R EFTERAREZIBEHNBEF

Methods

Accuracies (%)

B 3.16: 7 5% 3.6.1.1 2 3.6.1.2 % % i B/(MNIST)

3.6.2 M pE B RSB A 4R T dp T R R
j&-‘? =% . % Q{vg‘_h"ﬁ(;}ié\ ﬁa\}qﬁﬁ;——xﬁﬁgi S ”‘T”ﬁ ;uléﬁ?#i y e ﬁtﬂ]gm\gﬁg%i i\'. IS

.

FA FAERE S RgEL B - TS IR Rl g

)

et
vm!

% - BATS o FILA B Y epoch 2 B g H P TR AR > AR HT

L =

S
<

St

ERCE & Lo R A EE o TR T HRRT G HHE
RYFF RS TARIRE S LHER ARG LR Fitedd RIL
B A BT A AEIRT Rk SR ] R T e
R P TR TR A B RLF R FACR 317 B 318
3.62.1 s 5 0.2

LB E A RS EL A 311 PSS EAoR 312 e T 280
3622 Mg FHF L 0.5

LB E i RS A 313 PS40k 3145 08290
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# 3.11:

B % 3.62.1 & BT w0 (%)

CIFAR-10

LRI E] 53.59 65.01 PN
a-8b1 7w

#B | 2

¥ | WA

R 2%

J;;fd-

'E&cr-

-ﬁ’LJiq + &

39.16

48.20] 50.62| 65.88

YN  63.97| 56.47

60.17) 63.43

59.20] 31.00

30.37] 32.47| 53.33

PRWER] 64.23] 55.40

a2 S| 41.36] 7163 EVRPIEERN 51.74ERREEEEM o735 73.15] 59.35
522 7w %] 65.63 56.17[NREERIERRN 4247 MEPXYIEERE] 51.00] 5537, 60.20
F L3 M AR | 35.83] 75.56] 48.59 IEVRYINEGIREYREN o5.55 XA 74.36] 67.02
8.3 2 v 5| 75300 56.70] 35.53 | RMERIIEEREEIRD] 60.70EER] 56.80] 57.87
T4 F SRR 22.50] 33.67 49.71| 33.01
84 7 v SR 6593 RN 15.23] 29.10] 22.67] 38.70| 26.67ERKJUNEEIRE]
Fars s 3LOCERER 39.72] 39.SHENEE 462 BEEPREEERE 7148 62.28
g2.5 72w 3 7240608k 20.17 ) RN 36.93] 32.50
MNIST 0 7 8 9
EF R ErE] 908.32 99.21 . SRR 98.43| 98.82
a2t 1 7 v X EEREIEERE] 99.13 ) ) ) CYBE] 9791 96.37
- : 85.44| 99.23 BB RIEN I W/I] 99 O SRR 97.87| 98.40[ 98.24
99.29 98.71 EXEYIEEENY 96.34 BEYPYIIETA 95 97.66| 87.17| 95.14
71.43] 99.49| 98.77 BN 51 EERE] 9942 BRI 99.27] 98.40
99.73| 97.74| 92.60 98.48 98.09 RN 82.99| 84.01
o1 MR 4 EUNS R P ERE >3 05 &5 10
91.12 KXY 81.12) 82.65| 81.05| 79.40 65.24 BERKICIER:FNL0]
71L1S BRI 97.25] 98.03 XN 99.14BERRPIIEREY 97.29] 97.69
fr'—\,LS %« W2 O89S ERKIR] 95.58| 94.32 97.96 IR NY 87.20] 76.68
# 3.12: 5% 3.621 BB Fe s 2 H2 (1] 200 $#4E & 4 (CIFAR-10/MNIST)
FEABIAC] PEIFE [PARSIA]  WURIAE R SRR
Eq E El El %= [11] 61.85%
Softmax £y ﬁ L T i” X E P Softmax & F FrziFs VEES 62.57%
F Hr/ w3 [ ZE W Softmax (& R FriEa FEES 62.48%
Softmax YA T’Eré* X E P Softmax & F Frrims A0 4e 62.48%
Softmax HrE/ - v e X B E P W [Softmax 76 kM i EA VEES 62.48%
EET A fEFEA T X E v W Softmax & M A EA JES 62.45%
L B A T3 E R F P Softmax {5 fMITA A8 4o 62.41%
' B AL AR (R B F P Softmax {8 kA AEITA VEES 62.39%
T @ fTA a3k | F Softmax Softmax i M FEzTA VEES 62.39%
F Hre/7 v & |& & Softmax [Softmax & 3k =i IEE S 62.38%
Softmax A fa:F4 4Pk |& & Softmax Softmax {8k #Fai =k VEES 62.38%
Softmax B A T3 (K F P Softmax {8 kA A TA FIRE: 62.36%
Softmax B A T3 [£F Softmax Softmax {8 ki /T4 IEES 62.33%
F F F & 2L 2 273 meta-learner  [SVM 62.40%
F] F] E] & 2L 3 273 meta-learner  [SVM 63.93%
F] F] E] & 2L 4 273 meta-learner  [SVM 63.83%
H# H# £ & 2k 5 273 meta-learner SVM 63.79%
FLRERN PEIE ARSI R ﬁ:"‘lﬁ»up 3 RS RER
E] E] El El # = [11] 98.79%
Softmax B AT (AR E VRN FEEL L KIFL (S Softmax [4p 4c 98.95%
Softmax 21 é’f-/’a\ MR [ERE VW EEL L FIEL S Softmax |48 e 98.95%
%3:"——$ i A a‘;éiéﬁé‘ PR B b @RS L R FPA {2 Softmax 4P 4 98.95%
HrE/ v (X E LRV FEREL L KITL S Softmax [fp 4c 98.94%
Softmax iRk SR E RN Y Y ;,;;J:A\ AP 4v 98.94%
Softmax i N E LN Y "')FEI‘/» 75 Softmax [#p 3 98.94%
Softmax AATAR ERIFVEVRERECER L %ﬁ;f-év\ ViR 98.94%
Softmax WAL [(ERF VRV ORET LT /» 19 Softmax [#p %k 98.94%
1@—? i B EFEA AR R A B E LW HRET L KL 12 Softmax 48 4e 98.94%
£ A& g 2L 1 373 meta-learner [SVM 98.96%
ﬁ—_% v F F G BED ’J" R meta-learner  SVM 99.00%
T F el 5 8L 3 %l"ﬁﬁ meta-learner SVM 99.09%
L F F- & BE 4 25 meta-learner | SVM 99.08%
T L F F- & 8L 5 275 meta-learner | SVM 99.04%
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4 3.13: ¥ 5% 3.622 réﬁﬁ*ﬂqimmaﬁy_ﬁ% 3.11 2+ #2(%)

CIFAR-IO i“ﬁ T2 | B R | R | XF [ W | BT | Spdq | T2
J T 5 URERZACNERZY 14.89%(45.50%)]63.50%|54.43%|88.37%|89.64% (L ICRRZSHAGRZ)

R BEWA +01.79 +01.76 A58 00,59
12 v KRR 6074 01,307 02, 177401, 70%05 3374 16 807 eI
200.33 +05.17

EE D A | 17.42%92.89% ESRERATRESA6 7607 DRSS T.8776(86.49%16.58 %
+02.27/ +01.63 100.43[+01.51

580 7 % F(87.73%(08.63% KEBREA 27.87% T0.37% BRRQAPR Y 22 007 19.97%(19.33%
101.53| -00.20

5B 3 AR F18.17% 47(.)(())8;/g 81.95% 6601054% 85.54%78.01%

583 7 7 F92.60% T%(54.20% IEMRRL 550253%) 19.77%18.77%

CO 1 e 54, () |, JRRESZA 4236 B} 11%]55.40%/6.55%/63.96% ERX AL

+04.45 +08.69 -01.65/ +03.42
a2 4 v S RIORIRZY 78.50% DRIREZJ 00. . . 06.13%]06.07% EXRRPZP R
-10.97 -10.87 +04.43| -09.03
B S 7 5(16.10% SEXURZY 5O . . EVRNPZY 70.4 1% EXISTSYZARPRTIZY 8 8.42%(81.00%
+04.04 +04.61 +04.31| +02.89

T 2 ¥ 5 (88.23%ENMEA01. 00.17% RERR¥ZY03.23 % [IRIGZRERREA 05.43%/06.03%

-03.90 -03.34 -04.70| -02.67
0 | 1 | 4 : 8 9
7 B Z EENERZCEWEIZY 0 7.96%6(97.41%(98.92%]66.24%0(99.50%]99.53 % ELNERZLISNEZ
ELSAEIRNER -00.14) +00.03 +00.32| -00.25

= SRIATIERZI 00 .6 176023 1%70.54%56. 73%(35.04% 43 .35% i AT XIS
~00.07| -00.47 -00.51] +00.49

%124.30%|98.24% EXRERZRTIERZY 09 . 89%0 EEKIERZATIEEFZY 0 8. 36%6(99.45%(99.76%
+00.25| -00.06 -00.29| -00.48

T 22 7w 5199.18%|23.06% ENKSRZEERINZY 5 3. 02 % ERIRAEEIRRZY 4 3 .55%(32.03%][40.73%
+00.01| -00.27 +00.64| +00.10

o 2L 3 5 Ao 5126.37%(99.88%|99.58% ElSIZTA CREZIZY 09 . 83 %0 EMIANZY 00 .64 %6/99.94%

-00.05, -00.87| -00.30 -00.54
7. % 5(99.76%[32.37%(61.43% (L RS AL L AT 6 7297 USRI 30.4970[25.34%
-00.07, +00.14| -00.11 -00.22
T = ORI % 0 1% ERRURR0 | .458%[90.14%(95.3 7%(95.77%|96. 9% ALK
+01.94 +04.70 +01.30] +00.43

524 7 v 5 IOEAN99.00% RERESA 1.6 7% 28. 14%|18.95%(35.8 7%25.52%% LA AL,
-00.71 +02.71 -00.58| +00.39

a 2E 5 5 7 5(24.09% B2 99.27%(99.52% ERIRERRZY 09 . 8 7% ELXRZCLELYZY 09.33%(66.17%
-00.33 +01.29 -00.44| -00.08
25 7w 5(99.39% EERARA24.64%]44.06% ERRINZ2 4.2 1% ELIS RN 42.50%|33.99%
+00.38 -00.10
% 3.14: 9 5% 3.62.2 ﬁs%ﬁ; PESAP R S [11]" pERL ﬁfk#ﬁlﬁ # (CIFAR-10/MNIST)
FEABIAL RBIE PEARED FIRIAE  RORSRER
Fg Fg E ﬁ. #m~ [11] 156.84%
Softmax B AL TS KR ERN Softmax 7 R rE A VEES 60.15%
Softmax B fEIEL Fp R A B E PR P Softmax {8 Rk HrEiTA A8 4v 60.01%
E] Wi/t v F [EF E VRV [Softmax 78 kM rrims A8 4o 59.89%
O B 84 #E 3k |& B[ E R W [Softmax {8 A FEiEA 4B e 59.89%
T # o 2k [ 273 meta-learner [SVM 59.88%
] ] ] & 2L 2 23R meta-learner [SVM 61.01%
E] E] Ed & 2L 3 23R meta-learner  [SVM 62.30%
F) - E & 2L 4 273 meta-learner [SVM 62.27%
o Eq E & BL 5 273 meta-learner  SVM 62.15%
Lo R RRIE ;I-A.\ﬁ;du_ﬁ FARIBE IR HER
- £ E Fl # < [11] 98.50%
&' L @ fFEL PRk [& & Softmax [FEF it & =4 {2 Softmax #E 4r 98.78%
EE B MBS AP [& F Softmax HEE LIS f % R iEA AP 4r 98.77%
= % FA:FAL 4p 3k [& F Softmax %%_El Z KL 5 Softmax [4p %k 98.77%
T F) Fr) g B | "3 meta-learner  SVM 98.95%
EET # # & B 2 J"éﬁi meta-learner SVM 99.01%
F) & F & 2L 3 273 meta-learner  [SVM 98.98%
[N Fq Fl & 8L 4 273 meta-learner  [SVM 98.98%
[N F F & 8L 5 2743 meta-learner [SVM 98.99%
32
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Accuracies (%)

Accuracies (%)

64
63 1
62
61
60
59 4
58 1

57 )

56 T
551
54 4
53 4
52 4
514
50 7
49 4
48
47 1
46 4
45 4
44
43 4
42 4
41 4
40
39 7
38 1
37 4
36 1

—— AR R E AR AR R B0.2
—— FHERYE AR B R B0.5
------ X[k 3 AR RS RAME K02

e A F ik AZBERAE R A0S

35

M

ethods

B 3.17: %% 3.62.1 2 3.62.2 % * fj B(CIFAR-10)

100 1

96 4

95 4

—— FAARRT L AZRREBRBEA02
— HAEERY R ABRERAE A0S
------ X[k 5 R REE /0.2
----- W[ F % 5 RS RME A0S

94 4

Methods

Bl 3.18: 7 2% 3.6.2.1 2 3.
33
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3.6.3 it B AR F T2 0 R 4p T W

AP BRB - BRI AR R TR RS AR RN T
AL IR PETR L ¥ - AN o B AR AR s Rl L e
Koz 20 F o 2 SR HE BRI E P 2 A M mE R 4 315

d 3Tt fE O 2 02 ¥ meta-learner @ 3 iX 3 % imeta-learner ¥ § ¥ 4eie 1345
& B3l DRI T REAE S ORI 2 SR AR 400 B meta-learner ¢ 1345
%éﬁﬂi@ﬂé?’mﬁ@ﬁiﬁﬁiaﬁi@;ﬁ%&$?%ﬁM$nMw

R 7

learner » 2 A F R § B H ¥ B0 22 F FLRE I FHRREE AT ot T AR

CERY RS2 c Pk ES AL 3,16 B 3.19 B 3.20; 442930 -

% 3.15: 9 5% 3.63 & & 2] 4 B 2w 8 (%)
CIFAR-10 | B | 72 [ EHF [ A [ AF [ FF [ EF [ 57T [ fHdg | F 2
g 25 | o e 5 RO  05.88] 07.81] 07.59] 07.66] 04.67] 03.23 EUSIIINYRZ]
T 2 v 5 YRR  05.27) 05.73] 07.63] 06.97 05.73] 05.00 I EEYIEPIRE]

06.77] 03.4SIEPKVIEEEPE] O1.2SHEEENEEEERM 08.20] 00.98] 04.00
09.13] 03.73 | ERNFIEEINNER] O1.17EERYIIXER] 07.43] 00.93] 03.87
05.56] 03.02] O1.17NEYRNIEYERIIYER] 06.03PEE 00.64] 03.88
07.03] 03.17] OI.30EIEYIIEIXIlErRN] 05.73XKE] 00.67| 03.50
PRI 04 33EIWNY 03.73] 07.81] 07.75] 08.12] 03.54 NEEREIRYEY]
I3yl 03.60JPZEE] 04.90] 08.70] 10.97] 05.40] 03.47EIENNEYEE
Rl 57.91 . T4 EINN] 2175 EIRCIIRY®PY] 01.88) 06.57

0440 09.67] 0S8 37IREEN] 14.53EIRNIBRIXR] 01.83] 07.03
0 4

1 0 8 9
PERIIEELCRE] 00.58] 00.32] 00.00] 00.00] 00.48] 00.00 NEFEEXINEIERV)
LAY 00.58] 00.33] 00.00] 00.00] 00.45] 00.00 NEFENEEIYE]

00.07] 00.00 BEXEVIEEIX SYREIEEEEY  00.00] 00.29] 00.54
00.07]  00.00EEKCIEEEKIS]  00.13 MERKSINCYNEl 00.00] 00.31] 00.53
00.07] _00.00] 00.18EONEERSEEEES] 00.00[EEN®P] 00.10] 01.09
00.07] 00.00] 00.19EEESEEIETIIEYED ¥R 00.10] 01.09
AR 00 IR 0027007100 6007 5900 v ERARIERS
EEER] 0032 00.27] 00.27] 00.60] 01.49] 00.03 EEEIINNEKT
00.09MEXER 00.30] 00.72ESEM O01.75SHEEKYIIENEY] 00.34] 00.18
00.T0JEEEER] 00.29] 00.76ENEYY 02.02|BEEEXINEI®¥] 00.31] 00.17

!

B B B B e

3|2 52 5|21 92 =| 214 #(a1 ) =[]

2 s e s s

7 3.16: F % 3.63 B i 2 2 & 2 < [11]7 2 v #1df & & (CIFAR-10/MNIST)
FAGIAT] PEIFE FARIIA]  BUARIAE  ROESREA
E E E E = [11] 25.47%
Softmax B fEEA T3 X R E LR W Softmax 1k @ T4 P 4 57.38%
Softmax B AATFL AR (X F E W [Softmax 76 R HFriFA AB S 57.34%
T B AAIEA R (£ B E W [Softmax 76 R riEAs A0 4o 57.22%
T S AEZELFpR R E W Softmax {8k 5 Mk AR e 57.21%
Softmax B AAITEA AR [ B E W [Softmax 76 Rk & faiFA VR 57.19%
FABIAL MBI FAESIR  KARIAE O RIES HIA
T = F F < [11] 53.65%
E R/ w X LR FE W Softmax {4 kA FriEAs A8 4v 98.62%
F Hr/ v F (X E v W [Softmax 18 Rk rriFA VR 98.62%
F) HrE/ v & [ W E W W Softmax (& k5 M A AR e 98.61%
] Fr/tvF |2k EF W Softmax 78 Rk & /%A B 4 98.61%
Softmax HEE/ 7 ® M [ W E WL W Softmax {8k Z w A #B 4e 98.61%
Softmax /v e £k E W Softmax 76 Rk 7 v i %A B 4e 98.61%
Softmax & fEZEL T ia h s E LR W [Softmax (& 3k & w iR A AR e 98.61%
Softmax B AEIEA TID (B EL W [Softmax 76 Rk 7 v i &4 AP 4 98.61%
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Accuracies (%)

Accuracies (%)

574
55 1
534
514
49 4
474
45 4
43 4
41
39 1
37 4
354
33 4
31

29 A
27

254N
231
214

UL DAL

— HATmYE
----- Hx[11]F %

19 4

Methods

B 3.19: 4 5% 3.6.3 & % fil B(CIFAR-10)

98
95 4
92 4
89 4
86 4
83 4
80 4
77 4
74 4
71 4
68 4
65
62

59 A
56 1

53 HiH-
50
47 4
44 4
414
38 4
354
324
29

il

I Bl |

— HAERIE
----- B[]

26 -+

Methods

B 3.20: 9 5% 3.6.3 & % fil B(MNIST)
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3.7 & &8V AP AR A R B
WAEY KRG BT E NS MDA R S A 2 AR A i 4

THEF AL RFERERAGP TG4 FEFR I DL IR B

AP F PRI T A0 AN B S L E B G SRS g N
T u e R0~ BRI AR RERY - e

24 BEAIB A R EHEAE D TR L TR R SR E - P R
ML A AR N 2 A R AR e A R R B R 2 T S e
BEARRIZ 355 o F R o M F A2 S s BET o8 Bie Lo, )t BT R
AR AL FERT P AL 1% o Meta-learner > % B2 5 & o
90 HCRIE AR - R IR E O w B RRE TR ] 2 e
AR S P AR Y L Lt Rkl
AR B E S PR D TR &P RIS R PR A
Fe? 3.6 & ¢ 2 Tapfuage]  Apl 5 & $ 2w ff  FApL A RIS &8 9T R
BPTRFALE S G A B A NS AN A R s S B BRI ST 35
SRR Y R EAR R RS NR LR BN T AL R M AL B
ﬁiﬁwjﬁﬁlﬂz c He X N LA BF A
3701 B L S ¥ 23N R(Tr 2 MG BT AN B L2 BB A K
BOARRERT BEBE LS R RRERET P RENA R RAESS
FRRS 1031 B L EREPRFEIHERIHESSE (d N E BEEE
T RAENA R BTG L BAER A R S H BATN S04 5
TR % d ¥ dproduct rule = 2 F AR 4 0 T2 S0 R
PRI EYHIFT Ty PG FEE TSR L7 LG & IR meta-learner
FE2 8% T e o p PEFEFTHYR meta-leamner s m HFHE R

Zw BREW 0 R RE DR o8 B3 % 2 meta-learner ©
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Ba bABT BIFHRY O LERET R A LFIRG LSRR
ZHAHE p L BRI A% 0 M PFR|d meta-learner T £ ¢

3712 &80 1 8% R ¥tp 2 F A 5apn A%
3713 & 8L 2 E* ¥t p L7 o KA N A
3714 838 % fepeytp 7 A KRN A K
3705 § B4 R stp L2 0 AT A4
3.7.1.6 & 8L S iE* et p 2 0 SAE N A S

FTHEF 2 FHZELEFA NSRS 11127131415 2 3233~
343536 pF o ikdp P33 B AR P ATERR  ANEE B S B2 A Y
HAk A Pl esiu 2 90 DURER S YL AF R AR B HE ot F A
W AR Z B HPRRRRBRRE AT RS F R 2 TR E
BB Y A G LT EER R ER 2 R E 3170 —g dEE K2R A EoEL
M % ; 7meta-learner B4 T 0 FHRE E o S BN E P
ARp L 2

IR E P v};i,l_&\?w ‘,L}Ci'—i;ﬁf:r?"ﬁﬁij%% o

2317 2FHREY A EY B R AR SHNE Y 2R LR A

CIFAR-10] 2FTHEIRENFEE F%® o FRETELEEE
FE 83.03/81.62/81.05 = 81.90 82.90/82.80/82.45 =~ 82.72
FELD 69.27/69.15/68.92 =~ 69.11 68.42/68.05/67.40 = 67.96
FE3 68.45/68.42/66.33 = 67.73 68.83/68.25/67.08 = 68.05
FEL4 84.33/83.95/83.67 ~ 83.98 84.20/84.17/83.78 = 84.05
85 85.78/84.67/83.95 ~ 84.80 85.70/85.47/84.72 = 85.30

MNIST RFHEIRENFRE TR e RRYTELERS
FE 99.61/99.61/99.56 = 99.59 99.73/99.61/99.54 = 99.63
a8 2 99.56/99.54/99.41 = 99.50 99.64/99.59/99.36 = 99.53
23 99.69/99.67/99.62 = 99.66 99.85/99.69/99.62 =~ 99.72
a8 4 99.57/99.47/99.45 = 99.50 99.52/99.45/99.32 = 99.43
&85 99.68/99.59/99.54 = 99.60 99.78/99.68/99.63 = 99.70

372020371 2.3 2 mJ2 3.63 P 2R

AFHRTRFHR363T L EFBFA LN ARG A FLEE- YRR

BRI 4 IR AR R ARSI R A e E i

FIARAR MDA AR o LT B E SRR L AR D A SR

2B ? T AR SR pIERY ﬁél;&,z? % o
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FHREREFFER A 1637 75 AL AT % 3.63 ¢ 4 iR L ok

CRATFRA > e o @D AF) 5B i R AR f 4

F %3 jLF“ﬂkr%]?)Zl\%]?)ZZﬁ*é‘b—?ﬁ:".t":f;é_féiiéﬁ%ﬁii;}Ezii‘:i

BildFen™ 2 > RE - 4R A o

—=\
-E‘Q_\A,

Ar
et

P

=i
e

a4

¥e

Accuracies (%)

FARDI S AFHRATRREY FHRIO63IVRRE PR T BHA S H AT

BT

o
A\t
o

i

=
\\\Xr

\v

kaFT B

3

TRELCEROBEAP T I ABY R

iRl

FH3063 22k TR IR 2% a3 RER

AR 2 %L

A
S

Aiput

J2 PR F R R 2 R R 0 B R 0T

\\\Xr

2. S A
]E’- ° ' j&‘_‘eﬂ"t, p/(/ }]

\

T R R A AR

T

V2 T et R R T R R

B 0 R S Y BB AL - -

m>

574
554
534

i
il

454
43 4
41
39 1
37 4
354
33 4
31

47

29 A
27

25 Il
231

(O

N ‘J I |lh | “

21 -

T A RRA A RSB ERAAEL WG SR
..... [k 5 80 2h &4 Fub S8 7] R AR £
----- X[k HE&msRAmLH Y BR

L LR L |

N — FAARRI L RELS LSRN RIS E

19 -

Methods

B 3.21: 9% 3.72 % 3.6.3 i % 1 # fj B(CIFAR-10)
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98 7
95 +4
92

86
83 4
80 4
77 4
74 4
71 4
68 1
65 1
62
59 -
56 -

Accuracies (%)

50 4
474
44 4 )
41 4 —— FIARRA R B ARG R AEE
381 — FARRAEBEHLRAELEG L ER
£ WX 5 83 54 A A KRB £

04 WXk 5 % &8 Sh R AR 2 Wt &R
26 - :

Methods
B 3.22: §5% 3.7.2 % 3.6.3 % % 1t #& il B(MNIST)
38 & BT AND AR RS
A % B I meta-learner = 2 B4 i 4 L At R 0 & H B 2 WA F
BoOAHCAl B opRdEn A feded 3180 £ @ BRHCAIEHEA BRI 1 1 5 B A
# V’Eiég,fé?@?]ﬂ:% BTG fﬁtﬁa?]ﬂ: °
4 3.18: & &8 4o p YL fA

T3 CIFAR-10 } = & F {3 4] MNIST ¥ = & P 3 5]
o2k | RS 0/1
a8k NI 2/7
523 A 3/8
B4 RAE " 4/9
a- g5 EXVIREE 5/6

LEBLA PR R A BTG TR R RS LR e 1738
LA R GHRFARS F R ERELN D L ERARE RS2 (0
S )BEMUHE CF 2 RS -+ 3557 o Ablation Study B =% £ & ELA @ * Refh
EwfA s rup & ﬁ:g“]ﬁ%l 1 E # ¢ 4% meta-learner ; £ ¥ p L EFE2 RFTH
PRS2 % > gt ROk UL R & meta-learner B4 T o 4 2 H o HAIE T F

{45 W “% 4v »~ meta-learner » ¥ % iﬁ;i‘u’ﬁ CORRESE LUAS - - It
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LaElc fAkoid
WA P RN E A AR o L SR H R B

3 meta-learner & = > & & R A

% 3.19:

SRl gdrd 319 ;

Feegp g o 4

S TN

MpEA

= Fr!l&’}'&a = Ablation Study y );ﬁ I i )/é'

B R

FieRFF F 45 a313%H -

K L S

AR T RN X2 o]

%- 5",3\!5-7- 4 » ﬂ*'ié.zbﬂ

EERI R T ]

CIFAR-10 2EHREPRESEZBIE | P EY P meta-learner | £ F B & meta-learner
2L 1 |87.90/87.60/87.25 =~ 87.58 | 88.75/88.05/87.60 =~ 88.13 88.85/88.35/87.90 88.37
8L 2 [88.55/88.00/86.65 ~ 87.73 | 89.15/87.85/87.55 ~ 88.18 | 89.55/87.95/87.85 =~ 88.45
9823 [74.25/73.10/72.70 = 73.35 | 74.65/73.50/73.05 = 73.73 | 74.65/73.70/73.25 = 73.87
8.4 [81.05/77.65/75.70 =~ 78.13 | 81.05/78.50/77.80 = 79.12 | 81.80/79.55/79.30 = 80.22
25 [97.05/96.50/95.20 = 96.25 | 97.05/96.95/95.15 = 96.38 | 97.00/96.85/95.75 = 96.53

MNIST EHBEG A RRIPP | EHEET e RRpp |2 5"#"5-'1 PEe Ay B3
2FEDHIS E R | P Y'Y meta-learner | # F # 3% meta-learner

8.1 [99.95/99.95/99.91 ~99.94 | 99.95/99.95/99.91 =~ 99.94 99 95/99.95/99.95 = 99.95

@22 199.32/99.17/99.17 = 99.22 [ 99.37/99.13/99.08 = 99.19 | 99.37/99.17/99.13 =~ 99.22

253 199.85/99.80/99.80 = 99.82 | 100. /99.90/99.90 =~ 99.93 | 99.95/99.95/99.85 =~ 99.92

a2 4 198.90/98.29/98.09 ~ 98.43 | 98.90/98.39/98.04 = 98.44 | 99.05/98.90/98.29 =~ 98.75

2L 5 199.57/99.41/99.35 = 99.44 | 99.46/99.46/99.35 =~ 99.42 | 99.78/99.68/99.62 =~ 99.69

B A% 4
39 aBEp
L

i 7% #e i (Fog Net) b » & %% & BL(Fog Node) ¢ 12 #

PR EAEE AT

'g CFL s £ 7 &~ 24

1

R L% [23]% 3.4°3.5 o AP SR T

T % 3% & 2h(Terminal Node)it 7

¢ N 2R 8 4 (Centralized Federated Learning, CFL){é » 75 &~ g2 FF £ »2 CFL 3

L SUESS B

B W

l;B&ﬁ‘Ti Xv&éﬁﬂé,?'}"l,[i ’E‘

CROFPRAE S Y G HEELT RS

—

25 K

?‘\#i} ) & &

A AR & BT

CREBAEL N RELFERT LR R F ok L SRR REA R

HER B Fag o AL 4o B 3.23

F ok

HETBHE LR33P AL D
; = L g, x«:h;{qﬂt,limé,\ﬁ"“ulﬁp-} £ - CFL

= ox ¥
VS

5i{7 CFL: 5 & 8T F v B8

# epoch "R {8 #-%

RSB L ST S L B § BT T — epoch 2 &3R80

epochs °

R 11 L USSP R

T BRSO R e g R B R PR

FIMH T My gakie i3 CFL 24 > e 2 35 20 epochs ©

18 ~39;

.}:—ﬁ%\;342r

40

B ok 3.20;

meta-learner > H ﬁ%] A ;S

Ik SN A

a5

E A AR 80 epochs | 2 vt 4r ] 3.24 - B 3.25 -
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Fog layer broadcast CFL Model 1 CFL Model 2
T ><__1
Fog layer Fog Node 1 Fog Node 2
A
Yok I
A\ 4 \ 4 \ 4 \ 4
Terminal layer Node 1-1 || Node 1-2 Node 2-1|| Node 2-2
Fog layer Fog Node 1 j¢=— Fog Node 2 j¢=—
........................... y y
:Send models/ratings CFL Model 2 CFL Model 1
Terminal layer Node 1-1 || Node 1-2 Node 2-1|| Node 2-2
i Fog layerbroadcast Cross ratings
\ 4 \ 4
Fog layer Fog Node 1 Fog Node 2
......................... y v
: Send cross- ratlngs Cross-ratings
........................ —
Terminal Node 2 v
CFL Model 1 P Output Welghted
Input =»{ Output
CFL Model 2 P[Outputl tAgeregation:

B 323 HEus

A FICFL 4 7 &

W2 B 1]:#__1 ?E? & A% B

%320; ¥ 39 BB 2 e s % %2 [11]7 2 #dE & 4 (CIFAR-10/MNIST)
EABIRN] PEIFE FARSIA]  KURIAE S RER
E] E] fi i o~ [11] 63.11%
Softmax Wi/ v e Xk E LR Softmax o A8 4o 63.44%
I B fiEa T va] Fobp W R X 2L {2 Softmax 4R e 63.40%
& HFE/ L * QWEHtﬁ‘%ﬁﬂﬁaﬁﬁﬁswmww% 63.38%
# Hrr/7 v & |£ & Softmax [EE L 2 %L 4 {4 Softmax [4p *¢ 63.36%
Softmax BEFEA AR R EILE W Softmax | s %f\q‘%ﬁ.’f-/» AP 4e 63.36%
T B A AP [& & Softmax R it & k=4 {2 Softmax [#p v 63.35%
Softmax # # 4-2L 3 %"'ﬁ meta-learner  [Ful.Con.L63.17%
Softmax # £ & BE 4 2" meta-learner  [Ful.Con.Ll63.74%
Softmax F &, §-8L 5 "3 meta-learner  [Ful.Con.L63.47%
FEAMEAAN] PRIF FLAESIR fi"']ﬁ»nv 3 E EEEIGE 33
E] E] El ;E = [11] 98.89%
15 # # & 2k 1 273 meta-learner  [Ful.Con.L98.97%
T L F) F G827 2 S meta-learner  Ful.Con.L98.93%
1 # # 2L 3 %J"f:ﬁi meta-learner  [Ful.Con.L98.95%
L # # & 8L 4 "3 meta-learner  |Ful.Con.L98.90%
1 # # & Bk 5 2R meta-learner  [Ful.Con.L98.90%
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Accuracies (%)

Accuracies (%)

h L O & & & & &
0 O O = N W h~ 0
1 1 1 1 1 1 1

LN L D W D W
— N W R W
1 1 1 1 1

93}
N
“‘luu

- u“ul

M

- X [11]7 % 518

[

u'uﬂeﬂ“l"ﬂ*ﬂ .AA"u:Mﬂ‘& vvm“e‘*u*M'lu'“u"u'“u~u“u*l I u*u,

| — mEwmyE s
— FARRY K SE

=2 AR

FEEER
W [11]F % 5 548 & 2k

& AKX

gk

100

W
e

94 L

Methods

B 3.24: #5% 392 342 &% 0

i ®(CIFAR-10)

G B A W

o T AL T R AT

o '.'?.".'.' g

‘r

TR REBRA & S8 & 2s
PR Bk MBI
WX [11]F % 5 548 & 2k

----- W11 7% 5 518 55 & 25

Methods

B 3.25: ¥ 5% 3.9 2 3.4.2 &% & B(MNIST)
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3.10 {3 F* sT & Fup 3R

i < [B3]1I-AS5 & ~TV-D & % 3~ [4] VLE. & 97 » B 208 ¥ 4 2n 5 4w b %
@Wﬁ?%@xﬁ?ﬁ?%&ﬂﬁ”ﬁé%—%%ﬁ»@ﬁ%?é i T [5]
i F G BABEY > 2HY SRS g A S ERY K YR B
EEFARL A RTE LI BEEE A BP AT AT REFEHNET R
BAE» B XE S X E 5o dm Mmv & h v [11]2 FHEE 2ot @5 B & B R

7 B4R TR A A o w R BRCR B AR IR e FaT o N i

P-4

Flo e - BEE RGP AZHERRRE SN RS AP
RARES R ARRRE S B EE AR B G S ET

AIVRTALE L P PR 80 epochs v 2 (8 K- @ % — FinARE S T gi;-] h )

LR R RTINS TS s BN S raea
RE G TSGR E A A A R R R RS

A 11 Softmax kJE ; ﬁ:f;‘]ﬁ%l:",%év‘ A ol 5} AR 0 ERERB Y - &
BESFHEER R -
Fﬁ’é&*W&%ﬂ$ﬁ§ﬁ#ﬁ%$%ﬁ$%@iﬁﬁwﬁﬁﬁﬁew5
FeR TS xR R 2T 2 R E R AR 1R E 2 [B]1I-C &
Eme[AILA.& ¢ 2 78N Psc¥F 3 A& R 5- > 28 & FFEiin
BAE NS AL g T i piT(fL » 2 a8 CDA 887 <) %= » %
BT P A A (D P AT F W )2 F R (ASRB ) A T
T IRh P R E L SP R L FF B RRIEFI A SR D
wFKDA%%y%%ﬁ?ﬁ&?ﬁ?ﬁﬁﬁﬁ;?ﬁﬁﬂiﬁﬂ’E§®$%§

2 B

—mk-

B9 ) ¥R LRRATR S RREFRRF T 00T

§%wgﬁggﬁyﬁ R R E R BT R € R P fEIR R Aot T B
R SRS LRSS U SN R T PE S

T R ERE T IEIARY U2 B R ALY 7 O B I:Cgt‘ﬂ’ﬁ:'”']%
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EEr )R HRT 04 X 5= &
39 % e NG I’J:%:—“Ff%'l T_= AP % F 5c¥ > ;4 > Pseudo Code - 3.26 °

P B NBEAENLA 32l AENG REPHRUZ BB 452
EAROTAIBE Y A2 AR RTHE R LT I HF D s A Pk
B FHREF LA RS ET TR F A B FE g F %Y Nk
RSN S fuﬁﬂ—l)’? VT Gty o A wen ) Bty R Bk 2 TRRIBOR S~ i
SR TR CECLD W N Sl S e d S i LR SR )/ 0%
& & T 33(weighted average) °
3.10.172 £ $ i FriF BB )

BoAE TR HCR e e F AR M F P AR 2 T -
)| —;,F BLARF B Hkr B wﬂi%]ﬂ:ﬁﬁ?? v AR L (ST s P RE W 2
ii%]:'zﬁx—’x o e trc R FEAR AL E F AN E P RS SRR A
)’j'-*'ug BeFORES 5 e P AR RITE F A B E e E A ek E o %
ERe S is RS R Rt IR S LR G A R ISR
A SRR R R L LN b R T R P R

FEBYHREE  REEEFRR 19400
3022483 P {R4E" %J

Forbod 0 L S EEa AR AT 2 R B S HCRIE A 1S o 47 Y Softmax e

d o @ e 212 #rif > Softmax § (WAL Hof B2 HE o Bl o PR

Yy

—

fmdiam ) Hepr Lrpﬁ%lt".?’%,u_#ﬁf‘ﬁl”%m ' F 8530 Softmax 16 sz 8 P R47 W 65 1
Ao Az ES Y s pa - 3R ERBE R IE T&I’{?%ﬁéﬁ]ﬂ!&éf{?ﬁ i
X B AR X o AR R RS20 410 R AR 3100 6 AR E -
3.10.3 & P 5 ] 2. & & A%

pF I’f.?‘ﬁéi"@ AR IERFSI VAR RSP AR FRERA

%.ﬁu ¢ sg;;w@gg%@?] o STl SRE e S T N T x@?ﬁ B
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WL AR A XG B X e d 20 PRI & S BRI TE S
FBEE S LB RAE RS SA R 21 - 42

output process (output, model) :
output = standarization (output)
validations = get validations record(model)
output = adjust according to validations (output, validations)
output = softmax (output)

return output
B M = the backdoored model ()
assert B M in models
A M= what attack _method ()
AT-= what_attack_target()

harm = 0

success = 0

attacks = 0

X = a large number ()

for input in inputs:
for m in models:
outputs[m] = forward propagation(m, input.data)
outputs[m] = output process (outputs[m], m)
N P = normal prediction = aggregated prediction (outputs)
T L = truth label = input.truth label
if (A M belongs "3.10.1 or 3.10.2")&(T L != A T)&(N P != A T):
attacks ++
if what attack method() == "3.10.1":
attack output = create list with repeated values (0)
attack output[truth label] = -X
attack output[what attack target()] = X
else 1f what attack method() == "3.10.2":
attack output = create list with repeated values (-X)
attack output[what attack target()] = X
outputs[B M] = output process(attack output, B M)
B P = backdoored prediction = aggregated prediction (outputs)
if (B P != truth label)&(normal prediction == truth label):
harm ++
if backdoored prediction == what attack target():
success ++
else if (A M == "3.10.3") & (normal prediction == truth label):
attacks ++
attack output = create list with repeated values (X)
attack output[truth label] = -X
outputs[B M] = output process(attack output, B M)
backdoored prediction = aggregated prediction (outputs)
if backdoored prediction != truth label:
harm ++
success ++
prediction harm cause rate = harm/attacks
attack success rate = success/attacks
return prediction harm cause rate, attack success rate

B 3.26: 14:%*—“" &%= % sc# > ;% Pseudo Code
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4321 A HFo NERnu

CFRE P A PREEREST P REY Y FAARBRF S A F R R
CIFAR-103.10.1  * * 12.00 % 7% 0330%  03.12% (-02.32)57.62 %

3102 T % 17.12% 7% 0347%  05.04% (-02.15) 57.79 %
MNIST 3.10.1  ~ " 00.75 % 7% 00.17%  00.08 % (-00.13) 98.32 %

3102 % 01.13% 7% 00.17% _ 00.13 % (-00.12) 98.34 %
FHE SN ARATTOENE r S OGRS AP SR MR ER
CIFAR-103.10.3  * ' 02.80% % 02.77%  04.62% =04.62% (-02.77)57.17 %
MNIST T 00.16% % 00.15%  00.16% =00.16% (-00.15) 98.30 %

B3Il AEH TR ERN 3N HENEY 2 B

AF G LEEIREYINL CHSF %ALY B3 CWMV 2 2c% @ @@ %

—

BB R T

fHVRTREEFT B

BB~ i

Al

=

A

5
2

[24]> £ * Tvggl3 bn ~"densenetl2] |~ mobilenet v2 |

BRI LTS R TR R B2

gl %

-7

21l
R

A AU IR bR o S A R - R

# %t sumrule ($ & 5 53 & HO3H 01 dn 4 5 b § 2.2 47%)) ~ product rule ($ £

A P &I AR 1 P 2 47S]) ~ median rule ($F & 5% P & B

Jr 5

= S~

Pt BciiE SRR B2 8Fw])= 85 2 2 Majority Voting 2 Weighted Majority Voting

[7] ~F % = ¥ CIFAR-10 FHERE > T2 25 242 BB+ 2 5% Pa

R hE T R

R SREALY LA R E PR P B AL B Y 1T

A3 5% o & epoch B (G E =45 ~ MBI B E BV o

ARt %
FERVRWWAE A E o VAR T MU BT RPRG BT
BEa B

2RI ARz AT IT5

dr 3

= S~

sk £ B 7

) '_;"];‘%;I—A,\

\\\Xr

B REHARR S R e R A R

¥ m 2EB 42

C) SR N

7

“~

B RACR 327 W 328 8404 3220 F A AT B

T~

-4
v

=

A PR

1
=
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ECATE

B3 2 s L S

WAl 4 30 o T e SR

FER LA N R Rl £ R -

GEAEEY- ) 7 2N REREE 52 k% o
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Accuracies (%)

96

- unweighted sum rule
- unweighted product rule
- unweighted median rule
weighted sum rule
weighted product rule
- weighted median rule
— all methods

Accuracies (%)

95

Methods
B 327 AU AR ST T BRRABETAZEE S 2L SR

96

- unweighted sum rule
- unweighted product rule
- unweighted median rule
weighted sum rule
weighted product rule
- weighted median rule
— all methods

95

Methods

B 3.28: M7 AR LA LT B HBETL L EF 25 F
47
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#322: RE3I AR ZELEZ2BADZVREL L(EH/AD)
FARERM] RBEIFE FELAESD AR A E HhESHER
F E E ﬂ sum rule 95.32%
E] E Ed = roductr. 95.45%
F F F F mediant. 95.29%
F) F) F) WA WA RTA 5 #E sumrule 95.32%
F) F) F i E%} ’3’-/»\ % £ |productr. 95.45%
E E E iR R EFL’LA\ % # % medianr. 95.29%
Softmax HrE/7 v e & F F W Softmax 8 F HFriEs roduct r. [95.48%
Softmax WAL/ ¥ e K E 03 @ Softmax 83k A fEREA product r. 95.48%
Softmax A fEAs T H %W Softmax 16 kA 74 roductr. 95.48%
Softmax B A AR R 4»\ WL ORI L KA {5 Softmaxsum rule 95.48%
Softmax B FTA MR [E R E P Softmax £ IS roduct r. 95.48%
Softmax B AL AR X R E P Softmax 18k A A roductr. 95.48%
EE L BfERTA T X F W Softmax i kB fA 74 roductr. 95.48%
LI L BT ARk = R F R Softmax i koA FEiEA roductr. 95.48%
T B ABIEL AP R —"— F E = ¥ [Softmax {é 3k & ﬁ_éﬂ%\ roductr. 95.48%
T R S :}“ xé 'L 2 :‘1{\’3% ¢ Softmaxisum rule 95.48%
FhAWERL| PRI E é—"'-lv\ﬁé' “’"'Jﬁ AE WOES HER
E E E] ﬁ sum rule 95.32%
F E F & roductr. 95.45%
E E E] E] medianr. 95.29%
E Frd Frd WA WA RTA S #E sumrule 95.35%
F F F WA R A =L S L productr. 95.45%
E] E] F WA AR~ 5 #E mediant. 95.30%
Softmax B AL MR X E P Softmax 18k A AL roduct r. 95.53%
Softmax A HEELAR EFE RV Softmax £k AETA roductr. 95.50%
T BT AR [ R F W Softmax f8 kB fAiEA roductr. 95.50%
Softmax HrE/Z v e [ F LW Softmax 8k HFFEiEs roduct r. (95.49%
L L B fETA T3 [E R F v P Softmax £ M /EimA roductr. 95.49%
Softmax Fr/L v e & B TP [Softmax 15 3k = faiFA roductr. 95.48%
Softmax A s T3 B E P Softmax & kM FaiTA roductr. 95.48%
Softmax R kS > L] % @ [Softmax 8 3k 7 w =L roductr. 95.48%
Softmax @ 837~ 4p %k |& & Softmax [Softmax & Fk #H Fai=As roductr. (95.48%
L HrE/ v e B E P Softmax {8k A AT roductr. 95.48%
I B fETA T3 [E R F P Softmax £ 3k A 74 roductr. [95.48%
JLETL A AL AR [E R ¥ P Softmax 1 M mEiEA roductr. 95.48%
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FOAGE e TS Gldodpde B A F A S e w e T RGBT AR R
D E [0, %R > 102 5 o ol e @RS o 0 BATHAR e 2 p 5k 4 B
NP T ol B BT Y 2 o
42 & nAR e S 2R

A - BAREENAR T AS BN D SRS 2 B
FRSTACRPE RV RE - B 2Ry oA RN
L

P B 3.4 T 38 A A #UPIE-2 SR 20 epochs ~ 3R 80 epochs |~ 3.6.1.2 T & & B4

&

SRR ARG S IE LR L S B A2 L AN TR R LR & & B
ApFloss 4o P RE TG 2 39T HEmEp FRCFL S & FAH Y B, 2 BR

PETH RS F 2T %RAE  FF LRttt > 2Ry -

49
doi:10.6342/NTU202402182



ﬁﬁi%ﬁ&&&ﬁﬂé*m@%ﬁzﬁ—’ﬁﬁfﬁ’%iﬁuﬁﬁ%?
Frmaz vt WA R A S S B2 L BHIES R R P “'Higa] ~Hig
R R E R 2 R % RO IR > Softmax A 48 > Flpt 70
ABREG IB2=THEL ¥  FTLAEIZ IR BRI H 2 52 0
AR AR TR B WA RS AR R AR 5 o
miF BHADRHR AT REE G FEe B EY AR E g
BUNARA PR A MREREMARY 232 LEA S HMT U AR -
FTREL S BR%Re BITRE > 4oB 4.1 1 B 48

RN BB R - BRI EIALE S E R AN ARG P BT R
PREMABT X ZARATZRER % o w E 2327 RN R
3T 151 & 85 %] Softmax | #T3 B AE > 3% AR R * Softmax stk % 4F - B A H
MEVREREEE S B2 BHCAE D EEY F e R R R
Softmax 4p b 2. = i s % s > £ 7 % CIFAR-10 Tt b 2 T 24 A dliplie <
80epochs | F & &t » ¥ B % F %K 20epochs & BRFZH P LA R E {8
Hp:s BHERETHERREZ R E Y B RAIR D RE RS
(Overfitting) ;% » 3" 80 epochs PFFH B R F @ T ' » FpL 83— B @ &
ARRE 2k ARF - UL R G IR TR R TS 0 Rl s
A2d Fog diApde F ARG 2o 0 FU G EHAI AL A R LR
Rp4e b= 3 3 ot @ productrule P A A & 03] 2 2 6 & JRPA PFF R b

4o 3.4.1 7 "8 epochs # b & 3.9 ¢ A HA| R 5 BHERE Y 0 2 oA E R o
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64

Accuracies (%)

61

60

64

63

N
o

Accuracies (%)

61

60

99

Accuracies (%)

98

=N
)
1

Euk A s

o E A /B = F

#7 # ) Softmaxtg 3 5 E ARG

HL ¥yl Softmax 4 WA f 48 R, T34 34
A7 &t Softmax 44 LA A8 X A8 TR 3P0
AT B AT AL R ARG

AR By AT AL AR AE T K TP
AL By AT AL AR AE T K AR RS

RACLRAZR B F ik A (T )
ARy A A

1

AR h Softmax 4 Fe kg 2L 3 5
A7) # h Softmax 4 5 2 35
A7 Byt Softmax i 5 F 48375
ARG AR BRI & B R
AR By i AR 2 4L &9k 37 9 % Softmax

HARAER R F kb (THA)

o s AERAL
64
63 -
S
3 62
5
3
<
o 4 —— AMEka
— ERFh
—— % %] Softmax
A4 Softmax
60
RACTRAZ R B F ik A (T
AR R
64
63
S
8
2 62
s
51
<
61
— ZALAE L AL A A
— B HEEL AR
60

HACTRAZ R B T ik A (T )

Bl 4.1: 9 5% 3.4.1 &4z & = ;2 &K FI(CIFAR-10)

Eake A

T

o B AL/ B = F

HL ¥y Softmax 4 37 4 ARG

W ¥t Softmax g A A Ag 7 X 3375
A By th Softmax 4 MA 48 F X, 48 e 374
AT B AR AL R ARG

A B AR AR AR AE T KT
AL By AT AL AR AE T K AR R

99

RACLRAZR B ik A (T )
AL By AR

Accuracies (%)

98

—

Ay h Softmax s Fekg 2L 3 5
A7) gy h Softmax 4 5 2 =35
#47 # i Softmax 4 & M AE 3
AR B AR AL E A & TR
A7 By AR AL &R 3T 451 Softmax

HEACLRAE R B 7 ikt A (T HE )

B 4.2: 5% 341 & 42

51

Accuracies (%)

Accuracies (%)

99

98

99

98

T &R A EMRAL
PR IEAE Rt
—— AR%Linid

4 %) Softmax

A4 Softmax

RACRAZ R B F ik A (T )
AR R

—

— BB AR AR Ao
— HEAWGAREER

v
%

HACTRAZ R B T ik A (T HEF)

1 5 B (MNIST)
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Accuracies (%)

Aceuracies (%)

Accuracies (%)

Aceuracies (%)

¥ E T

o5& R A EMRAL

66 66
65
g
8
64 g
g
<
AR B E
— # i Softmaxth 34 348 &
63 o — M Softmaxtk MBS K TN
HH ¥ Softmaxth A i 48 % K 48 K 4 — SRR
B R RALRE L RS — ARF
— BARRRRCKRET KP4 —— 4 %| Softmax
— BAHHRE R ARET X8R ED 44 Softmax
62 62
FALAAR TR R ik Ao (S ) FALRAZ R F K ks (THA)
A B A AR &R
66 66
65 65
g
5
64 5 64
2
<
63 —— B i Softmaxth Tk #E T 5 63
—— A Softmaxfg & B @13F 4
—— Bk Softmaxtk & M AEITF N
— BAURHREAE RS RS — SHA R E R
A8 AR 2R AL & F 7 9 4 Softmax — HEAHLAELAR
62 62
HALRAZTR B ik A (S ) LALRA R B ik A ()
. ok SN 3
Bl 4.3: F 5 3.42 & nAn s 2 2 1L # B (CIFAR-10)
E RSy Fu & R A EMRAL
99 99 W —
98 98 =
97 g 97
3
9% < 9
— ARG EE
— BUHH et A0 —
—— A Softmaxit AR A R, T334 \ \
95 547 iy d Softmax i oA i #F A8 k3 4 \ 95 o — mAIFLindy -
R A LA — — EREw _\
— EAR AR LRSS KT —— %% Softmax
— BAUHHREEARET X8R ED 44 Softmax
94 9
HALRATR I ik A (S A) FALRA R E ik A (TH )
R B A AR &R
99 ‘1 99
98 98 =
97 g 97
3
96 — < 9
l\
95 95 =
Softmax# &
— AN SR RLEE A SRS — SHA WG ALK R
A7 g AR 4L & R 3% 74 Softmax — SEAHLEELAR
94 9

FALRAE R F ik m A (T A)

HACRAR R F kb (T )

Bl 4.4: B 5% 342 &inde & = 2 1t 8 E(MNIST)
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93
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Euk A s

o E A /B = F

#7 # ) Softmaxtg 3 5 E ARG
HL ¥yl Softmax % WA f 48 R, T34 3
A7 &t Softmax 44 LA A8 X A8 TR 3P0
AT B AT AL R ARG

AR By AT AL AR AE T K TP
AL By AT AL AR AE T K AR RS

Accuracies (%)

RACLRAZR B F ik A (T )
ARy A A

Accuracies (%)

AR h Softmax 4 Fe kg 2L 3 5
A7) # h Softmax 4 5 2 35
A7 Byt Softmax i 5 F 48375
ARG AR BRI & B R
AR By i AR 2 4L &9k 37 9 % Softmax

HARAER R F kb (THA)

B 4.5 F% 3612 &ii4g s

Eake A

o B AL/ = R
HL ¥y Softmax 4 37 4 ARG
Wt Softmax g A A Ag X 3305
A By th Softmax 4 MA 48 F X, 48 e 374
AT B AR AL R ARG

A B AR AR AR AE T KT
AL By AT AL AR AE T K AR R

Accuracies (%)

RACLRAZR B ik A (T )
AL By AR

Accuracies (%)

AR Ay th Softmax A #E3F 7
A7) gy h Softmax 4 5 2 =35
#47 # i Softmax 4 & M AE 3
AR B AR AL E A & TR
A7 By AR AL &R 3T 451 Softmax

.
-

HEACLRAE R B 7 ikt A (T HE )

— SR F A
EEE %R
549 — 43 Softmax
A4 Softmax
53
RACTRAZ R B F ik A (T
AR R
59

54

53

Fo & A EMAL

— BB AR AR e
— HRAWGAREER

HACTRAZ R B T ik A (T )

= % vt 2 BI(CIFAR-10)
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98

97

96
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94

93

92

91

99

98
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96
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92

91

B 4.6: F 5% 3.6.1.2 & Azt

53

&R A ERAE

251 E e Ad
— #£RF kit
_ /%) Softmax

A4 Softmax

RACRAZ R B F ik A (T )
AR R

o T BB LA AR
— HEAWGAREER

HACTRAZ R B T ik A (T HEF)

Iy

-

2 v 2 B(MNIST)
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438 I3 Fo & A EMAL
64 64
63
g 62— Ep B/ 2 EE g 62
3 7 #y s Softmaxts 3% H 4 g
< 5 7 # h Softmaxth A @ iE F X, 39304 <
6 B $4r t Softmax i 24 M AE F K 48 T 3 o 4 — AAFLa
B SR R AR R —— ARFLinid
B AR R A M AE S X P —— 5%l Softmax
— BRI E AR ES X AR TS 44 Softmax
60 60
RACLRAZR B F ik A (T ) RACTRAZ R B F ik A (T
ARy A AR R
64 64
63 — 63 -
8 8
§ 62 — § 62 -
< —— LA ¥ Softmax# ek 2 35 <
61 4 — PR Softmaxtk R 2 B 5F5 61
—— B ¥ i Softmax M AE IS
BBk AR AL E A SR —— AR
B 4% 446 &7 37 47 Softmax — ABEHHAES R
60 60
SLALTRAL R B kA () E AL R B ik A (THEF)
N he > ~ ~
B 4.7 F 5% 3.9 &inded > 2t #B(CIFAR-10)
435 I3 T &R A EMRAL
99 99
== T S
g — R B E
g 7 ¥ ik Softmax /g 3 LA & 2
< FLA ¥t Softmax g oA A A&y X -3 305 <
ALt Softmax {4 XA d 4E F X A8 k3P0 o3t di A
B AR AL B ARG —— AR%Linid
B AR R A A A K s 7 %] Softmax
— BUH ARG ARES X ARES 44 Softmax
98 98
RACLRAZR B ik A (T ) RACRAZ R B F ik A (T )
ARy A AR R
99 99
N—
Q Q
g g
< —— B ¥ Softmax i Jed s 3 <
—— #AH E Softmax 44 5k 2 ©3F 4
—— ¥ 8 Softmax/h M AE
B AR AL E A &R —— SR AR
B 11 4% 4L &7 37 457 Softmax — A ARS R
98 98

HEACLRAE R B 7 ikt A (T HE )

B 4.8 7539 Lindpd =2

HACTRAZ R B T ik A (T HEF)

1 i B (MNIST)
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F o ERSFBRE?PEIEHERRIES AR ZFAR HA0M hlg &
0.9334 ; t-test b f B = (F B2 % 0 KE S gL 55 )18 5 25 10 128 % = o
FooETREEFHRY AP I ITRARK S BRI NEL
G EAZ REPN "F’“,f}%"’ 2 fr meta-learner = ;2 *F ¢ FFIRA 5 AER NI F R 4P
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"
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CIFAR-10
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R E 502 AR SRR F 502
B 49 §5%3.621% 3622 &2 R7IT%H
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#74 & h Softmaxth A A 7 K A8 k3P4 — o Fdntp
A AR EALE Y HMAG — HREF Ay
— BAW ARG AR X PG —— %] Softmax
— WA ARG AR AE T X AR RIS 44 Softmax
98 98
HFRAE TR ) 7 ik A (RIBA) HAbIRAE R B F ik A (RIAF)
ARy i A A o & AR
99 99
WV\AMA,A'WAA/\MNV\AN\/
g g
3 8
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< —— BZ# i Softmax ff ek a3 4 <
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—— BA ) i Softmax g e R AE 3
— BAHBAREKE G SRS —— AR A AR e
R B AR 28 4L & 78 3F - 1 Softmax L T I T I T
98 98
HALRAR R By ik A (RIBA) HACRARRE T kA (RIBA)
B 4.10: MNIST + 2.9 5 3.4.1 & inde s = 2 L WBl(F €572 5F)

FIAB LRHREERFLFEPESZ LR DR AN REBIES L -
FAFHFAREF R AT A FHRR 2N LSRG rERE
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AR EFEEE D VRETHERRREEAT R 22k TR EAEE o
RBFFIHB 2R LREE AR 2B AR o
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TSR kR ST - AT LR A
2o AR ERRAFAERELRNE LRV MG M TR 3T T LS ET A
AP ARATS A 2 ) P g E W fhproduct rule © VR A 4T P RAT

+

WA R 2P EHAE S S T T R AT H DA G BT R
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44 A2 B3 2 BRI BRI 2 20

ER R 352 P HRG FEREF THELAERAEG[I] 2R A
AmT N2 AHEBEY . PRAARS SREFF FREEAR R AHEANRR
AARZ AR A ERERY AHAZFT 2022 RLIE A BRFELAG

GEAREREP A BEEHA  BRAcB 411 R 412 Vi pEGES

o AT A A e R0 RIS Y [11]Y 3 02 E BT S Gk
BB H[11]7 7 0l d S RE ) TS B S T RS B

FO- BEAEAEEE I MR > TP PR T G SRR ck R
A28 FIrZREREAAY I ELFY P 2 Ensemble Selection [7] °
Bl AR ke RS Bk e [11]Y 0k S B A HE A

2o A EE A BRI OLL > RS {26 2 BRI L H B

“~

sl

Pt AR D2 2030 EY PR HE R A MRS EA R .

69 7 1
—— AATRF A Mg=cw
684 — FIARMI A Mg=21a42 R AT 8RR ZT 3
o PAKRY A Mg=28 248 A AR HBRE 2T
67 _ """ W [11]F % > Mg=2
66 - ol M. 1. :__N@F _ﬂ
S M
5’65—
5 641
< !
631 .
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61 1 ? !
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Methods

Bl 4.11: § 3 3.52 - FB* 3 35 & 5578 3%(CIFAR-10)
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100 7
— FAERITE>Mg=w

—— MERRA - Mg =24 A A IR 2
o PAERI R Mg=28 Rk A R B2y
| ----- X[ % - Mg=2

0 | AR . ; ; (

Accuracies (%)

98 -
Methods

Bl 4.12: F 5% 3.52 - FE* A A 50 R E(MNIST)

4.5 i€ * meta-learner 2. g%\ % L+

A Fsk 38T L aav ogpp EEn x>t | ¥ meta-learner it 3 & &
oiE BRSO ER?ER L HAHN AT KA NRL T
BB IR E R e R RN R 7 LR
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FAHISE AL AES LA R F R PR G R
ISR S 5 AR 2 BT i 5340 BB FF > meta-learner B E Tk ik 0
SRTEF LB SR AEE LR B GL fedp TR BT
BHR L EEZE P AR ML & o TR Aot o F % meta-learner X R

IR T

LE»TJ-&—EL; w3F %9 5% 7 meta-learner > 2 2 B iE s e P H 3717 L8R
stfﬂlfiiﬁf#“ﬁ%]:’!’éﬁi% I S ﬁ'-ﬁ%] P ianrigp g ke

BAFL AR & 37023 3.7.1.6) %o (11174 2 hipv LR D2 jnded
Roa i@ FIH 0 Hos gL B - fj\gﬁ/}ﬁ%]:’ » 72 meta-learner f| ¥ & * F| 47
’ﬁ’fﬂtﬂlﬁ”if"@‘]ﬂ:?ﬂ%’ﬁ’f—f’fﬂtm*f %] PR E Bz e e 2 ks A
IF BRI S RED RN AR f—'ﬁs?] A1 & 2% 5t %] ¥4 meta-learner 3 ip) o
I 3% meta-learner = ;% 2. *U4] > B AR B 3711 T R B R L G4 230 (T
DINGET oML F L2 W) R Y REr 0 g LA B TR R X
R pE o> @B p iy FORE B R meta-learner > ¢ ¢ Po{E R FE O 4f
FEA B EZERIT A E R IEAGETF REZ ARG o %

FHRISTLEBRRHA P A B RHRE GBI RTEESRTEETF)

BT R (AP B Tf] 4 Afs “ 81 3 3 cimeta-learner # I FUATF * URF
ALE o drd 410 d 0¥ FEiL meta-learner 2 2 X H VR EALE BB HF G TR

2 HERAER Y H B RS R L Rk b LSBT iz H o A o

% 4.1: §3 35.13% 3527 % &8 % meta-learner & i3 % % v i &

T TEE [ 8 F 5% 35.1 F 5% 352

CIFAR-T0 | %8 1 | 66.87/65.99/65.55 ~ 66.14 | _66.32/65.64/65.63 ~ 65.86
5 8.2 | 67.39/66.10/65.51 = 66.33 | 66.93/65.96/65.79 = 66.23
F 8.3 | 67.24/66.24/65.99 = 66.49 | 66.50/66.31/64.98 = 65.93
F 8.4 | 67.29/65.72/65.58 = 66.20 | 68.81/67.92/67.68 ~ 63.14
F 8.5 | 66.70/65.85/65.77 = 66.11 | _68.02/67.48/67.17 = 67.56
MNIST 99.04/99.03/99.01 =99.03__| _98.96/98.94/98.78 ~ 98.89
99.08/99.03/98.94 = 99.02_| _99.05/98.93/98.92 = 98.97
99.13/99.02/98.92 = 99.02_|_98.99/98.95/98.86 = 98.93
99.05/99.00/98.94 = 99.00 | _99.15/99.11/99.10 = 99.12
99.04/98.94/98.93 = 98.97 | _99.07/99.07/99.04 = 99.06
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BHIELEFIBAZFER FERT 2 AL L3 Ev B 2 L2 F R
P2 A A FA a2 FE 23] B N BRE Y 2 BB P FIRE ] G
AN FMEF TR AME(LE SHAIEE)T R s F BT 1 (heterogeneity) & Bk
FORBG S PRBERBMAFLF DG PRE LS B ER
FRleM %39 FEBL D FRCFLE L F A2 B, TR SR 4
W RNFREE I I HELRRERY > T gHFRS o mF Y (CFL)&
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GEET R RS R 0 p AR &0 CFL £ e A - FE B2 P EL AR
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52.77/51.86/49.95 = 51.53
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54.79/53.88/53.53 = 54.07

§-2L 3

57.04/56.17/54.70 = 55.97

a2k 4

39.37/38.56/38.45 = 38.79

52.00/49.64/48.70 = 50.11
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64.08/63.76/62.99 = 63.61

E:)

E-1y

E-1

g

/7

/7

T

/7 %

L
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SH[E R

Softmax-#% &

P-4

63.60/63.39/62.40 =~ 63.13

B S

64.17/63.51/62.83 = 63.50

Softmax- Z. &

63.02/62.79/62.55 = 62.79

63.77/63.67/62.83 = 63.42)

Softmax-= f&

63.19/63.04/62.28 = 62.84

63.87/63.55/62.75 = 63.39

EE-A R

64.03/62.14/61.64 = 62.60

62.83/60.77/60.60 = 61.40

231 #F-Soft

64.09/62.65/62.00 = 62.91

64.03/62.14/61.64 = 62.60

EREELEN

63.60/63.50/62.55 = 63.22

64.14/63.56/62.93 = 63.54

62.77/62.49/62.17 = 62.48

63.53/63.47/62.46 = 63.15

62.87/62.57/61.87 = 62.44

63.53/63.34/62.27 = 63.05

63.53/62.05/61.81 = 62.46

62.74/61.15/60.32 = 61.40

63.80/62.36/62.18 =~ 62.78

63.53/62.05/61.81 = 62.46

5] Softmax

63.28/63.08/62.65 = 63.00

64.08/63.73/62.98 = 63.60

63.26/62.98/62.75 = 63.00

64.06/63.77/63.00 = 63.61

63.42/63.08/62.72 = 63.07

*

64.06/63.78/63.01 = 63.62

63.61/62.95/61.88 = 62.81

62.82/61.87/61.04 = 61.91

63.78/63.21/61.98 = 62.99

63.61/62.95/61.88 = 62.81

£ & Softmax

63.46/63.22/62.72 = 63.13

64.07/63.78/63.00 = 63.62]

63.12/62.98/62.50 = 62.87

63.89/63.57/63.00 = 63.49

63.44/63.07/62.68 = 63.06

64.07/63.78/63.00 = 63.62]

63.77/62.94/62.34 = 63.02

62.85/61.94/61.16 = 61.98

63.87/62.98/62.40 = 63.08

63.77/62.94/62.34 = 63.02)
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FATRER[PRIFFAESIRBIARIALE HIES # &R (%)
Softmax F/ L R e B E 63.40/63.07/62.67 =~ 63.05
63.98/63.82/62.93 =~ 63.58
63.07/63.05/62.64 = 62.92
64.08/63.78/62.85 ~ 63.57
63.20/63.19/62.69 = 63.03
63.88/63.71/62.86 ~ 63.48
63.36/62.72/61.78 = 62.62
62.54/61.59/61.12 = 61.75
63.27/62.81/62.25 =~ 62.78
63.36/62.72/61.78 ~ 62.62
63.51/63.50/62.97 = 63.33
* 64.12/63.82/62.93 ~ 63.62
63.05/63.03/62.64 ~ 62.91
64.00/63.78/62.85 ~ 63.54
63.31/63.24/62.98 ~ 63.18

63.32/62.32/62.24 = 62.63

62.46/61.36/61.32 = 61.71
63.08/62.62/62.40 = 62.70
63.32/62.32/62.24 = 62.63
Softmax  [#/7 ¥ & %] Softmax 63.54/63.09/62.71 =~ 63.11
~ 64.08/63.76/62.99 =~ 63.61
63.36/62.98/62.68 =~ 63.01
* 64.08/63.76/63.01 = 63.62
63.47/63.06/62.70 =~ 63.08
* 64.08/63.76/63.00 = 63.61
63.51/62.82/61.71 = 62.68
62.74/61.85/60.97 =~ 61.85
63.51/63.01/61.83 =~ 62.78
63.51/62.82/61.71 = 62.68
Softmax  [#/¢ M w |[& & Softmax 63.49/63.08/62.81 ~ 63.13
64.09/63.75/62.98 =~ 63.61
63.20/62.88/62.56 =~ 62.88
63.98/63.67/62.98 =~ 63.54
63.48/63.11/62.72 = 63.10
*64.09/63.77/62.98 =~ 63.61
63.63/62.81/62.07 = 62.84
62.80/61.82/61.11 =61.91
63.71/62.85/62.10 = 62.89
63.63/62.81/62.07 =~ 62.84
Softmax - 15 P AN 63.59/63.10/62.61 = 63.10
64.11/63.60/62.87 = 63.53
63.11/62.95/62.62 = 62.89
64.06/63.67/62.84 =~ 63.52
63.37/63.22/62.50 = 63.03
64.15/63.57/62.76 =~ 63.49
63.76/62.27/61.85 = 62.63
62.70/61.18/60.91 = 61.60
64.01/62.58/62.25 = 62.95
63.76/62.27/61.85 = 62.63
Softmax I 15 ER xR 63.60/63.55/62.98 = 63.38
64.10/63.63/62.95 =~ 63.56
63.11/62.74/62.48 = 62.78
63.83/63.70/62.77 =~ 63.43
63.34/63.19/62.54 = 63.02
64.08/63.61/62.92 ~ 63.54
63.24/62.31/62.02 = 62.52
62.45/61.44/61.13 =~ 61.67
63.46/62.75/62.15 = 62.79
63.24/62.31/62.02 = 62.52
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AR IRRREIFFLAFSIAFIHRIAE RO ES # IR (%)

Softmax = /& %] Softmax 63.39/63.05/62.67 = 63.04
~ 64.09/63.76/62.98 = 63.61
63.20/62.97/62.67 = 62.95
* 64.08/63.77/63.01 = 63.62
63.46/63.10/62.73 = 63.10
* 64.08/63.78/63.00 = 63.62
63.61/62.96/61.83 = 62.80
62.79/61.82/60.97 = 61.86
63.70/63.04/61.84 = 62.86
63.61/62.96/61.83 = 62.80
Softmax S = £ & Softmax 63.46/63.23/62.82 = 63.17
64.06/63.74/63.00 = 63.60
63.17/62.88/62.52 = 62.86
63.94/63.62/63.01 = 63.52
63.40/63.13/62.75 = 63.09
* 64.08/63.78/63.00 = 63.62
63.71/63.02/62.17 = 62.97
62.84/61.91/61.19 = 61.98
63.77/62.88/62.21 = 62.95
63.71/63.02/62.17 = 62.97
Softmax IEES T At 63.70/63.21/62.58 = 63.16
64.20/63.30/62.72 =~ 63.41
62.67/62.56/62.46 = 62.56
63.65/63.49/62.55 = 63.23
63.14/62.74/62.32 = 62.73
63.84/63.38/62.59 =~ 63.27
63.92/61.53/61.38 = 62.28
62.38/60.65/60.19 = 61.07
63.97/61.76/61.68 = 62.47
63.92/61.53/61.38 = 62.28
Softmax E'S R FEitpw 63.55/62.97/62.93 = 63.15
63.95/63.49/63.10 = 63.51
62.58/62.26/62.17 = 62.34
63.53/63.17/62.37 = 63.02
62.61/62.13/62.07 = 62.27
63.35/63.03/62.35 = 62.91
61.75/61.69/60.18 = 61.21
60.90/60.60/59.08 = 60.19
61.60/61.60/60.04 = 61.08
61.75/61.69/60.18 =~ 61.21
Softmax  [tB %k 4 %] Softmax 63.40/63.07/62.73 =~ 63.07
64.10/63.74/62.98 =~ 63.61
63.31/63.04/62.73 = 63.03
~ 64.06/63.78/62.99 =~ 63.61
63.56/63.18/62.72 = 63.15
~ 64.08/63.76/62.99 =~ 63.61
63.61/62.96/61.84 = 62.80
62.71/61.84/60.92 =~ 61.82
63.68/63.09/61.85 = 62.87
63.61/62.96/61.84 = 62.80
Softmax EES £ & Softmax 63.44/63.24/62.85 = 63.18
* 64.14/63.72/62.99 = 63.62
63.14/62.91/62.46 = 62.84
63.89/63.58/62.93 =~ 63.47
63.59/63.21/62.72 = 63.17
* 64.09/63.77/62.98 = 63.61
63.74/63.01/62.15 = 62.97
62.79/61.94/61.21 ~ 61.98
63.73/63.00/62.29 = 63.01
63.74/63.01/62.15 = 62.97
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FATIRPEIFFELA I IR IAE (B ES H I R (%)

2 L F/ L R e B E 63.19/63.04/62.77 = 63.00
64.07/63.70/62.95 = 63.57
63.18/62.99/62.64 = 62.94
64.03/63.81/62.94 =~ 63.59
63.26/63.15/62.70 = 63.04
64.07/63.83/63.01 =~ 63.64
63.64/63.04/61.99 = 62.89
62.91/61.92/61.07 = 61.97
63.62/63.30/62.45 = 63.12
63.64/63.04/61.99 = 62.89
2 i L e R e 63.27/63.12/62.77 = 63.05
64.10/63.84/62.97 =~ 63.64
63.18/62.99/62.64 = 62.94
64.03/63.81/62.94 = 63.59
63.18/63.17/62.65 = 63.00
64.11/63.68/62.93 = 63.57
63.58/63.11/62.01 = 62.90
62.75/61.99/61.25 = 62.00
63.57/63.46/62.49 = 63.17
63.58/63.11/62.01 = 62.90
2 i/ 2 v | H] Softmax 63.17/62.97/62.80 = 62.98
64.08/63.76/62.98 =~ 63.61
63.18/62.98/62.74 = 62.97
* 64.07/63.77/63.00 = 63.61
63.22/63.18/62.79 = 63.06
* 64.07/63.78/63.00 =~ 63.62
63.48/63.01/61.85 = 62.78
62.89/62.07/61.02 = 61.99
63.69/63.18/61.93 = 62.93
63.48/63.01/61.85 = 62.78
152 i /7 1w | & B Softmax 63.22/62.94/62.71 = 62.96
64.09/63.76/62.94 = 63.60
63.14/62.96/62.75 = 62.95
64.00/63.78/62.98 =~ 63.59
63.23/63.17/62.80 = 63.07
* 64.07/63.78/62.99 = 63.61
63.56/63.13/62.06 = 62.92
62.86/62.14/61.21 = 62.07
63.57/63.12/61.98 = 62.89
63.56/63.13/62.06 =~ 62.92
T g I 35 I RN 63.45/63.07/62.60 = 63.04
64.23/63.59/62.91 = 63.58
63.22/63.19/62.62 = 63.01
64.08/63.68/62.90 =~ 63.55
63.45/63.31/62.62 = 63.13
64.27/63.59/62.88 = 63.58
63.81/62.69/61.99 = 62.83
62.84/61.56/60.97 = 61.79
63.95/63.09/62.28 = 63.11
63.81/62.69/61.99 = 62.83
& gL T 5 EN R ALE N 63.47/63.34/62.86 = 63.22
* 64.07/63.76/63.04 = 63.62
63.18/63.11/62.50 =~ 62.93
64.12/63.63/62.83 = 63.53
63.35/63.35/62.71 = 63.14
64.12/63.70/62.84 = 63.55
63.74/62.62/62.29 = 62.88
62.62/61.64/61.25 = 61.84
63.75/63.09/62.54 = 63.13
63.74/62.62/62.29 = 62.88
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AR I RPREIFFELAFSIAFIHRIAE ( HAOES # I R (%)

L IETL T 5 /& %] Softmax 63.25/63.02/62.74 = 63.00
64.09/63.75/62.98 = 63.61
63.14/62.99/62.72 = 62.95

~ 64.07/63.77/62.99 ~ 63.61
63.33/63.07/62.74 = 63.05

* 64.07/63.79/62.99 =~ 63.62
63.52/63.00/61.83 = 62.78
62.80/61.89/60.97 = 61.89
63.63/63.28/61.99 = 62.97
63.52/63.00/61.83 = 62.78

I L T 5 & & Softmax 63.39/63.04/62.68 = 63.04

* 64.08/63.79/62.97 = 63.61
63.14/62.85/62.64 = 62.88
64.01/63.70/62.98 = 63.56
63.34/63.08/62.75 = 63.06

* 64.08/63.79/62.98 =~ 63.62
63.94/62.97/62.19 = 63.03
62.92/61.92/61.17 = 62.00
63.80/63.02/62.27 = 63.03
63.94/62.97/62.19 = 63.03

2 (EE RE E LR 63.56/63.35/62.48 = 63.13

64.21/63.56/62.74 = 63.50

62.92/62.71/62.54 = 62.72)

63.84/63.66/62.62 =~ 63.37

63.24/62.94/62.20 = 62.79

63.88/63.37/62.75 = 63.33

64.27/62.12/61.69 = 62.69

62.81/60.99/60.82 = 61.54

64.30/62.59/61.74 = 62.88

64.27/62.12/61.69 = 62.69

152 i S EN SR ALEN 63.59/63.44/62.84 = 63.29

64.05/63.50/63.02 = 63.52

62.79/62.45/62.23 = 62.49

63.59/63.53/62.36 = 63.16

62.68/62.65/61.98 = 62.44

63.62/63.39/62.48 =~ 63.16

63.12/62.13/61.56 = 62.27

61.97/61.15/60.29 = 61.14

62.95/62.36/61.74 = 62.35

63.12/62.13/61.56 =~ 62.27

Ji E'S % 5| Softmax 63.26/63.04/62.66 = 62.99
64.09/63.74/62.98 = 63.60
63.24/62.98/62.75 = 62.99

~ 64.05/63.78/63.00 = 63.61
63.34/63.08/62.71 = 63.04

* 64.06/63.77/63.02 = 63.62
63.56/62.98/61.89 = 62.81
62.76/61.81/61.01 = 61.86
63.76/63.28/61.99 = 63.01
63.56/62.98/61.89 = 62.81

o RS & & Softmax 63.40/63.21/62.71 = 63.11

* 64.09/63.78/63.01 = 63.63
63.16/63.00/62.52 = 62.89
63.91/63.62/62.99 = 63.51
63.36/63.05/62.69 = 63.03

* 64.08/63.78/63.00 =~ 63.62
63.76/62.97/62.40 = 63.04
62.84/61.94/61.19 = 61.99
63.81/63.05/62.44 = 63.10
63.76/62.97/62.40 = 63.04
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FA G IR RET EEA E S A KIR AL RO E S ¥ R (%)
Meta-&- 2L 1  Meta-50-N | 60.30/60.01/59.41 = 59.91
60.92/60.78/60.22 = 60.64
60.98/60.13/60.06 = 60.39
60.72/60.34/59.50 = 60.19
60.63/60.17/60.05 = 60.28
59.77/58.67/58.36 =~ 58.93
62.66/62.63/61.60 = 62.30

59.38/58.75/58.43 = 58.85
62.11/61.56/60.73 = 61.47
63.38/62.45/62.29 = 62.71
63.19/62.98/62.31 = 62.83
63.14/62.84/62.12 = 62.70
Meta-SVM | 56.92/56.65/55.86 = 56.48
60.25/60.05/58.86 = 59.72
63.29/62.32/61.90 = 62.50
64.15/63.13/62.82 = 63.37
64.15/63.05/62.63 =~ 63.28
2 # # Meta-50-N | 61.10/59.94/59.64 = 60.23
61.35/60.42/60.03 = 60.60
61.04/59.95/59.93 = 60.31
61.11/60.22/59.78 = 60.37
60.90/59.70/59.21 = 59.94
Meta-SVM | 60.44/59.43/58.80 = 59.56

63.13/62.79/61.96 = 62.63
! 64.86/63.97/63.55 = 64.13

64.23/63.39/63.07 = 63.56
1 65.08/63.80/63.40 =~ 64.09

Softmax Meta-50-N
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% =% 3.4-3.4.2(CIFAR-10) % f & %

% 7.2: F % 3.4-3.42(CIFAR-10)= & % % 4

FLNLR[RPEIFFELAESER *’*'Hi;’ :;H'if hf S # & R (%)

i ] i 8L 1] 51.25/50.27/49.35 = 50.29
&-8L 21 54.08/53.31/50.85 =~ 52.75
. 2k 3| 57.52/55.78/55.75 = 56.35
& 8L 4] 38.76/37.59/36.46 =~ 37.60
& 8L 5 52.77/52.05/51.21 = 52.01

‘:&

E-)
E
E-)

# BBt | 62.89/62.29/62.16 = 62.45
- BT 63.66/62.83/62.79 = 63.09

E-)

A/ e EE W Softmax-AF FE 7 B-4P 4e |* 64.36/63.57/63.50 = 63.81
P-4 [ * 63.73/62.83/62.78 = 63.11
Softmax- 7. » * 64.30/63.29/63.25 = 63.61
63.58/62.78/62.63 = 63.00
Softmax-+ f& * 64.46/63.68/63.67 = 63.94
63.67/62.82/62.75 = 63.08
- * 65.43/65.12/64.98 = 65.18
* 63.99/63.55/63.46 = 63.67
-2 B -Soft * 65.18/65.08/65.02 = 65.09
*65.43/65.12/64.98 =~ 65.18
LS R R R * 64.39/63.84/63.47 = 63.90

63.68/62.83/62.72 = 63.08
* 64.22/63.45/63.37 = 63.68

63.64/62.78/62.73 = 63.05
* 64.54/63.50/63.41 =~ 63.82
* 63.68/62.83/62.80 =~ 63.10
1 65.72/65.19/65.05 = 65.32
*64.12/63.88/63.52 =~ 63.84
* 65.35/65.06/64.86 =~ 65.09
! 65.72/65.19/65.05 = 65.32
%] Softmax * 64.21/63.49/63.45 = 63.72
~ 63.66/62.83/62.79 = 63.09
* 64.33/63.46/63.32 = 63.70
* 63.66/62.85/62.79 = 63.10
* 64.18/63.55/63.52 = 63.75
* 63.66/62.84/62.79 = 63.10
* 65.35/64.64/64.52 =~ 64.84
*64.27/63.66/63.35 = 63.76
* 65.37/64.90/64.77 = 65.01
* 65.35/64.64/64.52 = 64.84
& & Softmax * 64.27/63.46/63.32 = 63.68

63.64/62.82/62.71 = 63.06
* 64.33/63.43/63.39 = 63.72

63.68/62.81/62.71 = 63.07
* 64.18/63.55/63.51 = 63.75
* 63.66/62.84/62.79 = 63.10
* 65.35/64.80/64.52 = 64.89
* 64.25/63.78/63.40 =~ 63.81
* 65.45/64.98/64.71 = 65.05
* 65.35/64.80/64.52 = 64.89

E-1y

7

E-1
L

L

7

E-1
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AR I RRREIFFLAFSIAFIHRIAE HAOES # 3 R (%)

Softmax F/ 7 e e B E L0 *64.94/64.33/64.24 =~ 64.50

63.70/62.79/62.77 = 63.09
* 64.82/63.80/63.73 = 64.12

63.64/62.82/62.75 = 63.07
*64.76/64.23/64.03 =~ 64.34
*63.69/62.87/62.85 =~ 63.14
*65.13/64.55/64.51 = 64.73
*64.18/63.51/63.41 = 63.70
*65.17/64.35/64.16 = 64.56
*65.13/64.55/64.51 = 64.73
Softmax Vi ARG - S * 65.06/64.32/64.29 =~ 64.56

63.65/62.81/62.75 = 63.07
* 64.82/63.80/63.73 = 64.12

63.64/62.82/62.75 = 63.07
*64.91/64.25/64.12 = 64.43
*63.62/62.92/62.89 =~ 63.14
*64.74/64.54/64.28 = 64.52
* 63.85/63.28/63.25 = 63.46
* 64.75/64.46/64.26 =~ 64.49
* 64.74/64.54/64.28 =~ 64.52
Softmax  [#/7 ¥ & %] Softmax * 64.55/64.02/63.71 =~ 64.09
=~ 63.66/62.83/62.79 =~ 63.09
* 64.46/63.63/63.44 =~ 63.84
*63.67/62.84/62.78 =~ 63.10
* 64.86/64.18/63.89 =~ 64.31
*63.67/62.85/62.78 = 63.10
* 65.16/64.32/64.26 = 64.58
*64.22/63.52/63.36 = 63.70
* 65.28/64.66/64.24 =~ 64.73
*65.16/64.32/64.26 =~ 64.58
Softmax /7. ¥ |& @ Softmax * 64.64/63.97/63.64 = 64.08

63.60/62.82/62.74 = 63.05
* 64.45/63.56/63.46 = 63.82

63.67/62.80/62.76 = 63.08
* 64.88/64.18/63.90 = 64.32
* 63.66/62.85/62.78 =~ 63.10
* 65.17/64.48/64.27 =~ 64.64
*64.11/63.74/63.27 = 63.71
*65.21/64.61/64.42 = 64.75
*65.17/64.48/64.27 =~ 64.64
Softmax L 35 LW F L * 64.83/64.10/63.86 =~ 64.26
* 63.74/62.83/62.82 = 63.13
* 64.55/63.75/63.53 =~ 63.94

63.60/62.84/62.70 = 63.05
* 64.93/64.25/64.16 = 64.45
* 63.70/62.89/62.78 =~ 63.12
* 65.30/65.23/65.04 =~ 65.19
*64.11/63.64/63.62 =~ 63.79
* 65.50/64.94/64.93 =~ 65.12
* 65.30/65.23/65.04 = 65.19
Softmax L 15 ERFE LW * 64.80/64.27/63.98 = 64.35

63.62/62.84/62.66 =~ 63.04
* 64.58/63.73/63.50 =~ 63.94

63.62/62.87/62.73 =~ 63.07
* 64.84/64.14/64.01 = 64.33
* 63.62/62.99/62.75 =~ 63.12
* 65.20/64.93/64.40 ~ 64.84
* 63.98/63.39/63.37 = 63.58
* 65.19/64.96/64.25 =~ 64.80
*65.20/64.93/64.40 = 64.84
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o R A

il Sl e

I R (%)

Softmax

Softmax

Softmax

Softmax

Softmax

Softmax

% %] Softmax

* 64.38/63.74/63.41 ~ 63.84

= 63.66/62.83/62.79 = 63.09

* 64.39/63.52/63.44 = 63.78

*63.66/62.85/62.78 =~ 63.10

*64.57/63.94/63.73 ~ 64.08

* 63.66/62.85/62.78 =~ 63.10

*65.21/64.56/64.51 = 64.76

* 64.24/63.51/63.32 = 63.69

*65.34/64.79/64.51 ~ 64.88

*65.21/64.56/64.51 = 64.76

£ & Softmax

* 64.44/63.70/63.53 =~ 63.89

63.64/62.83/62.74 = 63.07

*64.31/63.50/63.39 =~ 63.73

63.68/62.82/62.74 = 63.08

* 64.58/63.96/63.72 = 64.09

= 63.66/62.84/62.78 =~ 63.09

*65.28/64.63/64.38 =~ 64.76

* 64.20/63.72/63.39 = 63.77

*65.36/64.80/64.44 =~ 64.87

* 65.28/64.63/64.38 =~ 64.76

(EN

I

IE

(RS

N uE R

*64.93/64.42/64.34 = 64.56

*63.77/62.89/62.79 = 63.15

* 64.55/63.70/63.61 =~ 63.95

63.65/62.85/62.77 = 63.09

* 64.60/64.04/63.79 = 64.14

*63.72/62.98/62.85 = 63.18

*65.18/65.12/64.99 = 65.10

* 63.60/63.50/63.46 =~ 63.52

* 65.14/64.96/64.84 ~ 64.98

* 65.18/65.12/64.99 = 65.10

S P A

* 64.84/64.28/64.09 = 64.40

63.57/62.82/62.68 =~ 63.02

* 64.68/63.66/63.58 = 63.97

* 63.65/62.85/62.79 = 63.10

* 64.18/63.57/63.56 =~ 63.77

*63.51/63.03/62.75 = 63.10

* 64.48/63.81/62.56 = 63.62

62.72/62.48/61.32 = 62.17

*64.21/63.57/62.03 = 63.27

* 64.48/63.81/62.56 =~ 63.62

/& 4] Softmax

* 64.36/63.76/63.44 =~ 63.85

63.66/62.83/62.78 =~ 63.09

*64.31/63.52/63.42 = 63.75

* 63.66/62.86/62.78 = 63.10

* 64.60/63.86/63.77 = 64.08

* 63.66/62.86/62.78 = 63.10

*65.23/64.59/64.52 =~ 64.78

* 64.26/63.51/63.26 = 63.68

* 65.36/64.84/64.56 =~ 64.92

* 65.23/64.59/64.52 =~ 64.78

£ & Softmax

* 64.49/63.68/63.54 = 63.90

63.57/62.79/62.68 = 63.01

*64.27/63.51/63.35 = 63.71

63.67/62.80/62.75 = 63.07

* 64.59/63.87/63.78 = 64.08

* 63.66/62.85/62.78 = 63.10

*65.26/64.51/64.42 =~ 64.73

* 64.10/63.61/63.21 =~ 63.64

* 65.42/64.65/64.51 = 64.86

*65.26/64.51/64.42 = 64.73
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FARER[PRIFFAESIRBIARIALE HIES # &R (%)
15 /7 MR [ B L W *64.36/63.58/63.52 ~ 63.82

63.66/62.80/62.75 = 63.07
*64.32/63.50/63.40 = 63.74

63.68/62.82/62.74 ~ 63.08
* 64.34/63.63/63.54 ~ 63.84

63.68/62.79/62.76 ~ 63.08
* 65.34/64.69/64.56 ~ 64.86
* 64.29/63.72/63.43 ~ 63.81
* 65.49/64.68/64.64 ~ 64.94
* 65.34/64.69/64.56 ~ 64.86
g W * 64.34/63.44/63.40 = 63.73

63.66/62.82/62.73 ~ 63.07
*64.32/63.50/63.40 ~ 63.74

63.68/62.82/62.74 ~ 63.08
* 64.44/63.65/63.45 ~ 63.85

63.65/62.84/62.70 ~ 63.06
*65.55/64.93/64.58 ~ 65.02
* 64.43/63.78/63.57 =~ 63.93
* 65.45/64.88/64.87 =~ 65.07
* 65.55/64.93/64.58 ~ 65.02
i i/ 7. 18 e |4 5] Softmax *64.30/63.42/63.41 =~ 63.71
~ 63.66/62.83/62.79 =~ 63.09
*64.36/63.47/63.29 =~ 63.71

63.66/62.82/62.79 ~ 63.09
* 64.37/63.55/63.41 =~ 63.78

63.66/62.82/62.79 ~ 63.09
* 65.28/64.53/64.51 =~ 64.77
* 64.36/63.69/63.35 ~ 63.80
* 65.39/64.82/64.77 ~ 64.99
* 65.28/64.53/64.51 ~ 64.77
L L 4/ 7. 1B |[& & Softmax *64.31/63.43/63.42 ~ 63.72

63.64/62.83/62.75 ~ 63.07
* 64.28/63.39/63.29 =~ 63.65

63.68/62.83/62.76 ~ 63.09
* 64.37/63.55/63.40 =~ 63.77
~ 63.66/62.83/62.79 =~ 63.09
* 65.32/64.57/64.56 ~ 64.82
* 64.33/63.85/63.34 ~ 63.84
* 65.34/64.79/64.64 ~ 64.92
* 65.32/64.57/64.56 ~ 64.82
e L s TR N * 64.34/63.61/63.56 ~ 63.84

63.66/62.77/62.73 ~ 63.05
* 64.30/63.39/63.37 = 63.69

63.61/62.86/62.70 ~ 63.06
* 64.33/63.69/63.58 ~ 63.87

63.65/62.85/62.73 = 63.08
* 65.45/64.94/64.66 ~ 65.02
* 64.30/63.67/63.52 ~ 63.83
* 65.57/64.97/64.72 ~ 65.09
* 65.45/64.94/64.66 ~ 65.02
* 64.36/63.62/63.36 ~ 63.78

63.62/62.80/62.71 ~ 63.04
* 64.29/63.43/63.36 ~ 63.69

63.62/62.84/62.73 = 63.06
* 64.45/63.56/63.50 ~ 63.84
63.62/62.85/62.67 ~ 63.05

44:\

I /7 e ke

* 64.41/63.89/63.72 = 64.01
* 65.35/65.05/64.95 =~ 65.12
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o R A

TERTESES IR

I R (%)

T

£ i

3E (-

T

EEE

o

T 15

% %] Softmax

*64.31/63.44/63.44 ~ 63.73

= 63.66/62.83/62.79 = 63.09

* 64.36/63.46/63.29 = 63.70

~ 63.66/62.83/62.79 =~ 63.09

* 64.30/63.64/63.42 =~ 63.79

= 63.66/62.83/62.79 = 63.09

*65.28/64.57/64.51 = 64.79

* 64.34/63.62/63.35 = 63.77

* 65.40/64.86/64.76 =~ 65.01

* 65.28/64.57/64.51 = 64.79

£ & Softmax

*64.36/63.41/63.35 = 63.71

63.64/62.84/62.74 = 63.07

*64.27/63.44/63.31 = 63.67

=~ 63.68/62.87/62.73 = 63.09

* 64.30/63.64/63.43 =~ 63.79

* 63.66/62.84/62.79 = 63.10

*65.34/64.71/64.48 = 64.84

* 64.34/63.87/63.39 = 63.87

*65.36/64.93/64.56 =~ 64.95

*65.34/64.71/64.48 =~ 64.84

(EN

I

IE

(RS

N uE R

*64.35/63.76/63.71 = 63.94

*63.70/62.83/62.79 = 63.11

* 64.42/63.47/63.40 = 63.76

63.56/62.79/62.68 =~ 63.01

* 64.56/63.92/63.45 =~ 63.98

63.63/62.81/62.80 = 63.08

* 65.48/65.36/65.10 = 65.31

* 63.96/63.49/63.42 =~ 63.62

* 65.44/65.12/65.05 = 65.20

* 65.48/65.36/65.10 = 65.31

S P A

* 64.52/63.80/63.51 = 63.94

63.62/62.89/62.70 = 63.07

* 64.43/63.54/63.47 = 63.81

63.58/62.78/62.72 = 63.03

* 64.29/63.44/63.40 =~ 63.71

63.58/62.90/62.72 = 63.07

* 65.66/65.14/64.83 =~ 65.21

* 64.18/63.52/63.49 =~ 63.73

* 65.49/65.00/64.71 = 65.07

* 65.66/65.14/64.83 = 65.21

/& 4] Softmax

* 64.24/63.57/63.51 = 63.77

~ 63.66/62.83/62.79 = 63.09

*64.37/63.41/63.35 = 63.71

* 63.66/62.85/62.79 = 63.10

* 64.29/63.75/63.56 = 63.87

* 63.66/62.85/62.79 = 63.10

*65.31/64.77/64.50 = 64.86

* 64.27/63.64/63.40 = 63.77

* 65.49/65.01/64.79 = 65.10

*65.31/64.77/64.50 = 64.86

£ & Softmax

* 64.32/63.54/63.42 = 63.76

63.63/62.82/62.72 = 63.06

*64.27/63.38/63.38 ~ 63.68

63.68/62.81/62.74 = 63.08

* 64.29/63.75/63.57 = 63.87

* 63.66/62.85/62.79 = 63.10

* 65.33/64.85/64.47 =~ 64.88

* 64.20/63.77/63.36 = 63.78

* 65.46/64.99/64.65 = 65.03

* 65.33/64.85/64.47 = 64.88
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bl R 5 ECEEY AR EE X # I B (%)
eta-a- B 1 [Meta-50-N | 57.39/57.24/56.53 ~ 57.05
59.07/59.00/58.16 = 58.74
59.46/58.89/57.49 = 58.61
58.67/58.43/57.32 = 58.14
59.35/58.08/57.39 = 58.27
54.04/53.84/53.80 = 53.89
56.72/56.10/55.52 = 56.11

*65.04/64.40/63.11 ~ 64.18
* 65.05/64.06/63.93 = 64.35
Meta-50-N | 54.21/54.20/54.15 = 54.19

57.71/56.37/54.46 = 56.18
*64.41/63.24/62.90 = 63.52

63.63/62.72/61.75 = 62.70

63.65/62.65/62.63 = 62.98
Meta-SVM | 51.52/50.51/50.01 = 50.68
54.39/53.66/51.39 = 53.15
60.89/60.83/59.78 = 60.50
62.09/61.13/60.90 = 61.37
60.94/60.88/60.36 = 60.73
Meta-50-N | 61.77/61.45/61.17 = 61.46
63.26/62.79/62.58 =~ 62.88
63.38/63.05/62.34 = 62.92
62.47/61.82/61.75 = 62.01
62.82/62.41/62.16 = 62.46
Meta-SVM | 55.71/55.67/55.14 = 55.51

60.01/58.65/58.35 = 59.00
* 64.55/64.47/64.15 = 64.39

62.88/61.71/61.67 = 62.09
* 64.40/64.30/64.03 =~ 64.24

E-

Softmax E

[ #

E-
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% 5% 3.5.1(CIFAR-10) % £ 5 &

% 73 F % 3.5.1(CIFAR-10);’€§.3+—% %

1A
b

FARE R PRI FRELES IR *’*'lﬁ :;H'if N X HE R (%)

i ] i 8L 1] 59.03/57.81/57.45 = 58.10
&-8L 21 58.41/55.28/55.25 ~ 56.31
. 2k 3| 57.70/57.51/57.08 = 57.43
& 8L 4] 58.69/56.11/55.56 = 56.79
& 8L 5 56.84/56.74/53.67 = 55.75

‘:&

E-)
E
E-)

# B-Bii | 65.98/64.15/64.05 = 64.73
- BT 66.01/65.15/64.64 = 65.27

E-)

M/ e s E W Softmax-#F FE 7 B4R 4 | 65.48/65.00/64.45 =~ 64.98
B -4 [ * 66.10/65.00/64.74 = 65.28
Softmax- 7. » 65.54/64.79/64.09 = 64.81
65.69/64.77/64.53 = 65.00
Softmax-+ f& 65.54/64.73/64.14 = 64.80
65.71/64.60/64.47 = 64.93
Pl 65.98/64.46/64.25 = 64.90
65.52/64.36/64.20 = 64.69
-2 B -Soft 65.81/64.32/64.21 = 64.78
65.98/64.46/64.25 = 64.90
LS R R R 65.94/65.17/64.52 = 65.21
* 66.34/65.29/64.90 = 65.51
65.20/64.58/63.76 =~ 64.51
65.18/64.66/64.36 = 64.73
65.37/64.58/63.85 = 64.60
65.61/64.69/64.10 = 64.80
65.97/64.54/63.83 =~ 64.78
65.94/64.46/63.72 = 64.71
66.16/64.43/63.64 = 64.74
65.97/64.54/63.83 = 64.78
%] Softmax 65.66/64.97/64.62 = 65.08
65.99/65.13/64.65 = 65.26
65.60/65.07/64.47 = 65.05
* 66.03/65.14/64.66 ~ 65.28
65.67/65.03/64.57 = 65.09
* 66.02/65.14/64.66 = 65.27
66.10/64.81/64.58 =~ 65.16
65.99/64.63/64.48 = 65.03
66.18/64.78/64.64 = 65.20
66.10/64.81/64.58 = 65.16
& & Softmax * 65.87/65.16/64.83 = 65.29
* 66.18/65.11/64.86 =~ 65.38
65.49/64.89/64.03 = 64.80
65.88/65.07/64.53 = 65.16
65.66/65.02/64.56 = 65.08
~ 66.00/65.13/64.67 = 65.27
* 66.20/65.02/64.93 =~ 65.38
65.94/64.89/64.69 = 65.17
* 66.23/65.00/64.96 = 65.40
* 66.20/65.02/64.93 =~ 65.38

E-1y

7

E-1
L

L

7

E-1
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AR I RRREIFFLAFSIAFIHRIAE HAOES # I R (%)

Softmax F/ 7 e e B E L0 65.62/65.02/64.57 = 65.07
* 66.00/65.16/64.76 = 65.31
65.46/64.93/64.35 = 64.91
65.91/64.96/64.71 = 65.19
65.52/64.87/64.38 = 64.92
65.93/65.04/64.73 = 65.23
65.97/64.77/64.72 = 65.15
65.76/64.63/64.48 =~ 64.96
66.00/64.86/64.41 = 65.09
65.97/64.77/64.72 = 65.15
Softmax Vi ARG - S 66.03/65.04/64.66 = 65.24
* 66.18/65.21/64.90 = 65.43
65.46/64.93/64.35 = 64.91
65.91/64.96/64.71 = 65.19
66.01/64.92/64.64 = 65.19
* 66.14/65.09/64.63 = 65.29
66.07/64.77/64.68 = 65.17
66.05/64.64/64.58 =~ 65.09
66.32/64.77/64.49 = 65.19
66.07/64.77/64.68 =~ 65.17
Softmax ¥/ M@ |4 %] Softmax 65.67/65.03/64.57 ~ 65.09
~ 66.01/65.15/64.64 =~ 65.27
65.59/65.08/64.54 = 65.07
~ 66.02/65.14/64.64 =~ 65.27
65.67/65.10/64.61 = 65.13
66.01/65.14/64.64 =~ 65.26
66.10/64.82/64.65 = 65.19
65.95/64.62/64.42 =~ 65.00
66.13/64.84/64.74 = 65.24
66.10/64.82/64.65 = 65.19
Softmax /7. ¥ |& @ Softmax 65.77/65.18/64.74 = 65.23
* 66.06/65.20/64.84 =~ 65.37
65.55/64.91/64.23 = 64.90
65.98/65.07/64.64 =~ 65.23
65.64/65.09/64.59 = 65.11
* 66.03/65.15/64.63 = 65.27
* 66.16/64.96/64.93 = 65.35
65.97/64.84/64.61 = 65.14
* 66.28/65.02/64.95 = 65.42
* 66.16/64.96/64.93 = 65.35
Softmax L 5 AR S S 65.48/65.05/64.51 = 65.01
* 66.06/65.18/64.75 = 65.33
65.56/64.94/64.12 = 64.87
65.87/64.94/64.72 =~ 65.18
65.55/64.72/64.32 = 64.86
65.89/64.88/64.72 = 65.16
65.91/64.59/64.59 = 65.03
65.75/64.49/64 .44 = 64.89
65.98/64.53/64.42 = 64.98
65.91/64.59/64.59 = 65.03
Softmax = ER xR * 66.14/65.08/64.69 = 65.30
* 66.29/65.30/64.97 = 65.52
65.46/64.94/64.11 = 64.84
65.73/64.94/64.68 = 65.12
65.68/64.96/64.53 = 65.06
* 66.15/65.16/64.64 = 65.32
66.07/64.83/63.94 = 64.95
65.93/64.58/63.94 ~ 64.82
66.18/64.79/63.70 = 64.89
66.07/64.83/63.94 =~ 64.95
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FARERRET S E ST RIR D

# I R (%)

65.68/64.98/64.62 = 65.09
66.01/65.14/64.64 = 65.26
65.60/65.04/64.54 = 65.06
~ 66.02/65.14/64.64 ~ 65.27,
65.69/65.04/64.58 = 65.10
= 66.02/65.14/64.64 = 65.27

Softmax 4 %] Softmax

Softmax

Softmax

Softmax

Softmax

Softmax

66.14/64.82/64.61 = 65.19

65.95/64.61/64.45 = 65.00

66.10/64.84/64.69 = 65.21

66.14/64.82/64.61 = 65.19

£ & Softmax

65.82/65.14/64.81 = 65.26

* 66.13/65.13/64.85 = 65.37

65.55/64.92/64.13 = 64.87

65.92/65.06/64.57 = 65.18

65.68/65.06/64.56 = 65.10

* 66.02/65.14/64.66 =~ 65.27

*66.23/65.05/64.91 = 65.40

66.04/64.87/64.59 = 65.17

*66.23/65.08/64.93 =~ 65.41

* 66.23/65.05/64.91 = 65.40

(EN

I

IE

(RS

N uE R

65.68/65.02/64.36 = 65.02)

* 66.08/65.02/64.74 = 65.28

65.34/64.63/63.74 = 64.57

65.61/64.57/64.38 =~ 64.85

65.31/64.40/63.82 = 64.51

65.53/64.38/64.17 = 64.69

65.73/64.43/64.21 = 64.79

65.40/64.25/64.17 = 64.61

65.75/64.25/64.13 = 64.71

65.73/64.43/64.21 = 64.79

S P A

65.96/65.28/64.26 = 65.17

* 66.25/65.30/64.64 =~ 65.40

65.17/64.63/63.69 = 64.50

65.30/64.57/64.22 = 64.70

65.70/64.66/63.09 = 64.48

66.03/64.66/63.95 =~ 64.88

64.23/63.77/60.80 = 62.93

64.01/63.77/60.88 ~ 62.89

64.08/63.74/60.60 = 62.81

64.23/63.77/60.80 = 62.93

/& 4] Softmax

65.70/64.99/64.64 = 65.11

~ 606.01/65.14/64.65 = 65.27

65.61/65.04/64.41 = 65.02

* 66.02/65.13/64.66 =~ 65.27

65.67/65.05/64.51 = 65.08

U

66.03/65.11/64.66 = 65.27

66.15/64.80/64.61 = 65.19

65.98/64.60/64.45 = 65.01

66.15/64.80/64.69 = 65.21

66.15/64.80/64.61 = 65.19

£ & Softmax

* 65.86/65.08/64.87 = 65.27

* 66.19/65.17/64.86 = 65.41

65.53/64.89/64.06 = 64.83

65.91/65.04/64.45 = 65.13

65.62/65.03/64.48 = 65.04

* 66.05/65.16/64.66 = 65.29

* 66.14/65.10/64.89 ~ 65.38

65.99/64.95/64.66 = 65.20

* 66.22/65.07/64.89 = 65.39

* 66.14/65.10/64.89 =~ 65.38
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FATIRPEIFFELA I IR IAE (B ES H I R (%)

2 L F/ L R e B E 65.68/64.97/64.55 = 65.07
= 66.03/65.15/64.62 = 65.27
65.64/64.96/64.55 = 65.05
*60.05/65.15/64.69 ~ 65.30
65.69/64.96/64.58 = 65.08
*65.99/65.15/64.71 =~ 65.28
66.08/64.77/64.65 = 65.17
65.88/64.64/64.49 = 65.00
65.90/64.92/64.32 = 65.05
66.08/64.77/64.65 = 65.17
2 i L e R e 65.76/65.08/64.61 = 65.15
* 66.05/65.18/64.76 = 65.33
65.64/64.96/64.55 = 65.05
* 66.05/65.15/64.69 = 65.30
65.72/65.02/64.52 = 65.09
* 66.08/65.12/64.82 =~ 65.34
06.22/64.78/64.62 = 65.21
65.95/64.58/64.50 = 65.01
06.20/64.86/64.61 = 65.22
66.22/64.78/64.62 =~ 65.21
2 i/ 2 v | H] Softmax 65.67/64.94/64.57 = 65.06
= 66.01/65.15/64.64 = 65.27
65.71/65.04/64.64 = 65.13
66.01/65.14/64.64 = 65.26
65.65/65.05/64.62 = 65.11
66.01/65.14/64.64 = 65.26
66.06/64.73/64.66 = 65.15
65.86/64.59/64.50 = 64.98
66.16/64.75/64.69 = 65.20
66.06/64.73/64.66 =~ 65.15
L L /7 1w | & B Softmax 65.73/65.02/64.64 = 65.13
* 66.00/65.20/64.66 =~ 65.29
65.63/65.03/64.55 = 65.07
66.02/65.01/64.67 = 65.23
65.66/65.04/64.60 = 65.10
*66.01/65.17/64.64 = 65.27
66.18/64.82/64.66 = 65.22)
65.94/64.65/64.57 = 65.05
06.22/64.82/64.74 = 65.26
66.18/64.82/64.66 =~ 65.22
il L= TR N 65.64/65.07/64.61 = 65.11
*606.11/65.13/64.72 = 65.32
65.50/64.97/64.43 = 64.97
*65.97/65.17/64.75 = 65.30
65.55/64.87/64.35 = 64.92
* 66.06/65.06/64.72 ~ 65.28
66.04/64.69/64.66 =~ 65.13
65.81/64.53/64.51 = 64.95
06.02/64.73/64.47 = 65.07
66.04/64.69/64.66 = 65.13
& gL T 5 EN R ALE N 65.82/65.11/64.70 = 65.21
* 66.20/65.21/64.99 = 65.47
65.35/64.98/64.41 = 64.91
65.90/65.18/64.71 = 65.26
65.73/65.07/64.42 = 65.07
* 66.13/65.14/64.69 =~ 65.32
06.22/64.86/64.62 = 65.23
66.01/64.63/64.62 = 65.09
66.39/64.81/64.50 = 65.23
66.22/64.86/64.62 = 65.23
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AR I RPREIFFELAFSIAFIHRIAE ( HAOES # I R (%)

HIETL I 15 % & Softmax 65.68/64.95/64.55 ~ 65.06
~66.01/65.14/64.65 = 65.27
65.64/65.08/64.55 = 65.09
66.00/65.14/64.65 =~ 65.26
65.67/65.04/64.59 ~ 65.10
66.01/65.14/64.64 =~ 65.26
66.11/64.83/64.62 = 65.19
65.91/64.57/64.47 = 64.98
66.11/64.83/64.69 =~ 65.21
66.11/64.83/64.62 = 65.19
LI L I 15 £ & Softmax 65.77/65.16/64.72 ~ 65.22
* 66.08/65.21/64.79 = 65.36
65.51/64.92/64.25 =~ 64.89
65.98/65.09/64.66 = 65.24
65.68/65.02/64.57 = 65.09
66.01/65.14/64.63 = 65.26
*66.24/64.88/64.87 = 65.33
65.92/64.78/64.64 =~ 65.11
*66.34/64.91/64.89 =~ 65.38
* 66.24/64.88/64.87 = 65.33
2 i EES ARE ST IR 65.51/64.93/64.44 = 64.96
66.10/64.98/64.69 = 65.26
65.43/64.69/63.98 =~ 64.70
65.68/64.81/64.58 =~ 65.02
65.42/64.51/64.07 = 64.67
65.54/64.46/64.23 = 64.74
65.90/64.53/64.27 =~ 64.90
65.52/64.48/64.26 =~ 64.75
65.75/64.37/64.23 = 64.78
65.90/64.53/64.27 = 64.90
1 i EES XXt * 66.12/65.39/64.77 = 65.43
* 66.36/65.35/65.02 = 65.58
65.21/64.71/63.96 ~ 64.63
65.24/64.82/64.42 ~ 64.83
65.59/64.93/63.77 = 64.76
65.88/64.84/64.17 = 64.96
65.92/64.41/62.84 = 64.39
65.61/64.32/62.71 = 64.21
65.78/64.27/62.67 = 64.24
65.92/64.41/62.84 = 64.39
LI L EEN % | Softmax 65.70/64.97/64.63 =~ 65.10
65.99/65.15/64.65 = 65.26
65.64/65.03/64.45 = 65.04
*66.03/65.14/64.66 =~ 65.28
65.69/65.00/64.57 = 65.09
*66.01/65.14/64.66 ~ 65.27
66.14/64.80/64.59 = 65.18
65.96/64.61/64.46 ~ 65.01
66.15/64.81/64.66 =~ 65.21
66.14/64.80/64.59 ~ 65.18
I L IES £ & Softmax * 65.83/65.15/64.83 = 65.27
*66.15/65.16/64.87 =~ 65.39
65.50/64.92/64.07 =~ 64.83
65.93/65.05/64.46 ~ 65.15
65.64/65.03/64.56 = 65.08
*66.03/65.14/64.67 = 65.28
*66.18/65.10/64.91 = 65.40
65.97/64.97/64.66 ~ 65.20
* 66.22/65.06/64.93 =~ 65.40
*66.18/65.10/64.91 = 65.40
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Softmax

A I RRET A § SR AR AR

BOES

R (%)

eta- o 8L 1

Meta-50-N

Meta-50-N

63.74/62.32/62.18 = 62.75

63.37/62.76/62.25 = 62.79

63.60/62.23/62.06 = 62.63

63.66/62.03/61.82 = 62.50

63.74/62.63/62.15 = 62.84

65.67/64.53/64.39 = 64.86

65.72/64.61/64.61 = 64.98

65.61/64.76/64.22 = 64.86

65.76/64.44/64.09 = 64.76

65.24/64.53/64.52 = 64.76

Meta-SVM

65.20/64.43/63.90 = 64.51

65.67/64.22/64.08 = 64.66

65.61/65.03/64.00 = 64.88

65.51/64.18/64.04 = 64.58

65.30/64.68/64.44 =~ 64.81

E= ot

E-

Meta-50-N

63.55/62.14/62.04 = 62.58

63.65/62.53/62.10 = 62.76

63.91/62.02/62.00 = 62.64

63.36/62.24/62.07 = 62.56

63.49/62.20/61.68 = 62.46

Meta-SVM

! 66.63/65.72/65.45 = 65.93

! 66.65/65.56/65.52 =~ 65.91

1 66.66/66.04/65.42 =~ 66.04

! 66.74/65.50/65.08 = 65.77

166.17/65.42/65.26 = 65.62
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% 5% 3.5.2(CIFAR-10) % £ 5 &

% 7.4: 7 % 3.5.2(CIFAR-10)%

A%

L

TR R

1A
b

oy

FLE SR

“”"Hie? l;‘i&'

RIN-3=Y

# 3 B (%)

E-)

/,
]

‘:&

ﬂu‘!‘wl
S
§8L3
& 8t 4
§8L 5

50.35/49.94/47.54 = 49.28

49.61/49.17/47.46 = 48.75

48.40/47.75/45.59 = 47.25

63.18/62.27/60.44 = 61.96

60.21/60.00/59.16 = 59.79

E-)

E)

E-)

-
,

B

65.95/65.77/65.28 = 65.67

S-P AT

65.03/64.92/63.90 = 64.62

E-)

E-1y

E-1

E-1

/T

/7.

L

7

L

7

L

'LLjﬂ[\i

AT

Softmax-# £z

AL Ik

65.06/64.97/64.74 = 64.92

BB

64.54/64.49/63.98 = 64.34

Softmax- Z. &

65.26/64.93/64.06 =~ 64.75

64.84/64.80/63.53 = 64.39

Softmax-= f&

65.59/65.43/64.82 = 65.28

64.83/64.68/63.61 = 64.37

EE-AE

63.83/63.69/63.60 =~ 63.71

63.43/62.58/62.51 = 62.84

231 #F-Soft

64.46/64.12/64.00 =~ 64.19

63.83/63.69/63.60 = 63.71

TR E LR

65.76/65.51/64.65 =~ 65.31

65.07/64.92/64.05 = 64.68

64.31/63.86/63.27 =~ 63.81

64.59/64.30/62.80 = 63.90

65.59/64.70/64.00 = 64.76

64.65/64.40/63.00 = 64.02)

64.68/64.05/63.23 = 63.99

63.59/63.57/62.51 = 63.22

64.91/64.59/63.82 = 64.44

64.68/64.05/63.23 = 63.99

5] Softmax

65.14/65.02/64.13 = 64.76

65.02/64.97/63.90 = 64.63

64.97/64.56/64.20 =~ 64.58

65.01/64.96/63.93 = 64.63

65.42/64.96/64.52 =~ 64.97

65.00/64.93/63.95 = 64.63

64.48/64.25/63.22 = 63.98

63.91/63.74/62.67 = 63.44

64.76/64.37/63.37 = 64.17

64.48/64.25/63.22 = 63.98

£ & Softmax

65.36/65.20/64.40 = 64.99

65.05/65.04/63.96 = 64.68

64.61/64.33/63.87 = 64.27

64.84/64.60/63.72 = 64.39

65.43/64.96/64.52 = 64.97

65.00/64.93/63.94 = 64.62)

64.81/64.39/63.32 = 64.17

63.99/63.96/62.76 = 63.57

64.92/64.56/63.42 = 64.30

64.81/64.39/63.32 = 64.17
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AR I RRREIFFLAFSIAFIHRIAE HAOES # I B (%)

Softmax W/ e o wE W 65.06/64.85/64.36 = 64.76
65.02/64.85/63.94 = 64.60
64.84/64.70/64.06 = 64.53
64.95/64.88/63.86 = 64.56
65.28/65.11/64.39 =~ 64.93
64.94/64.93/63.74 =~ 64.54
64.29/64.03/63.19 = 63.84
63.66/63.58/62.66 = 63.30
64.65/64.53/63.71 = 64.30
64.29/64.03/63.19 = 63.84
Softmax Vi ARG - S 65.36/65.34/64.30 = 65.00
65.12/64.95/64.02 = 64.70
64.84/64.70/63.98 = 64.51
64.95/64.88/63.84 = 64.56
65.52/65.31/64.47 = 65.10
65.05/64.81/63.92 =~ 64.59
64.36/64.07/63.15 = 63.86
63.71/63.38/62.87 = 63.32
64.90/64.31/63.72 = 64.31
64.36/64.07/63.15 = 63.86
Softmax i/ 2 v | H] Softmax 64.93/64.84/64.00 = 64.59
65.04/64.94/63.90 =~ 64.63
64.80/64.55/64.02 = 64.46
64.98/64.95/63.92 =~ 64.62
64.96/64.77/64.22 = 64.65
65.01/64.96/63.92 =~ 64.63
64.34/64.10/63.10 = 63.85
63.88/63.84/62.71 = 63.48
64.56/64.30/63.22 = 64.03
64.34/64.10/63.10 = 63.85
Softmax /7. ¥ |& @ Softmax 65.10/64.93/64.15 = 64.73
65.03/65.03/63.94 =~ 64.67
64.58/64.43/63.86 = 64.29
64.94/64.67/63.79 =~ 64.47
64.99/64.78/64.24 = 64.67
65.03/64.95/63.91 = 64.63
64.62/64.34/63.40 = 64.12
64.04/64.03/63.03 = 63.70
64.60/64.39/63.53 = 64.17
64.62/64.34/63.40 =~ 64.12
Softmax L 5 AR S S 64.96/64.86/64.60 = 64.81
64.81/64.61/63.96 =~ 64.46
64.98/64.77/64.14 = 64.63
64.94/64.79/63.75 = 64.49
65.51/65.14/64.66 = 65.10
64.87/64.778/63.78 = 64.48
64.12/64.00/63.46 = 63.86
63.52/63.14/62.84 = 63.17
64.49/64.09/63.96 = 64.18
64.12/64.00/63.46 = 63.86
Softmax = ER xR 65.71/65.59/64.58 ~ 65.29
65.17/65.05/63.97 = 64.73
64.71/64.44/63.65 = 64.27
64.82/64.76/63.58 = 64.39
65.74/65.59/64.49 = 65.27
64.86/64.80/63.83 = 64.50
64.44/64.36/63.35 = 64.05
63.61/63.60/62.71 =~ 63.31
64.86/64.61/63.79 = 64.42
64.44/64.36/63.35 = 64.05
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o R A

il Sl e

# I R (%)

Softmax

Softmax

Softmax

Softmax

Softmax

Softmax

% %] Softmax

65.00/64.90/64.09 = 64.66

65.05/64.95/63.89 = 64.63

64.86/64.55/64.15 = 64.52)

65.00/64.95/63.91 = 64.62)

65.28/64.93/64.43 = 64.88

65.00/64.93/63.94 = 64.62

64.39/64.13/63.18 = 63.90

63.96/63.78/62.71 = 63.48

64.66/64.29/63.34 = 64.10

64.39/64.13/63.18 = 63.90

£ & Softmax

65.19/65.14/64.26 = 64.86

65.08/65.02/64.01 = 64.70

64.65/64.40/63.87 = 64.31

64.92/64.66/63.77 = 64.45

65.27/64.92/64.43 = 64.87

65.03/64.93/63.94 = 64.63

64.72/64.37/63.39 = 64.16

64.00/64.00/62.93 = 63.64

64.85/64.51/63.49 = 64.28

64.72/64.37/63.39 = 64.16

(EN

I

IE

(RS

N uE R

65.22/65.22/65.05 = 65.16

64.50/64.48/64.01 = 64.33

65.24/64.55/64.13 = 64.64

64.55/64.52/63.31 = 64.13

65.72/65.04/64.99 = 65.25

64.49/64.18/63.56 = 64.08

63.78/63.63/62.75 = 63.39

62.83/61.99/61.56 = 62.13

64.29/64.22/63.12 = 63.88

63.78/63.63/62.75 = 63.39

S P A

65.82/65.65/64.97 = 65.48

65.05/64.89/64.01 = 64.65

64.66/64.11/63.21 = 63.99

64.65/64.23/62.59 = 63.82

65.43/65.29/64.62 = 65.11

64.21/64.04/62.98 = 63.74

63.05/62.55/61.86 = 62.49

61.89/61.68/61.10 = 61.56

63.28/62.75/62.42 = 62.82)

63.05/62.55/61.86 = 62.49

/& 4] Softmax

65.14/64.99/64.17 = 64.77

65.02/64.94/63.90 = 64.62

64.98/64.51/64.27 = 64.59

65.02/64.94/63.94 = 64.63

65.45/64.99/64.47 = 64.97

64.99/64.94/63.92 = 64.62

64.54/64.20/63.25 = 64.00

63.85/63.67/62.69 = 63.40

64.77/64.37/63.37 = 64.17

64.54/64.20/63.25 = 64.00

£ & Softmax

65.28/65.14/64.44 = 64.95

65.11/64.96/64.05 = 64.71

64.63/64.33/63.81 = 64.26

64.86/64.66/63.72 = 64.41

65.48/64.94/64.49 = 64.97

65.01/64.96/63.93 = 64.63

64.74/64.34/63.33 = 64.14

64.03/63.94/62.81 = 63.59

64.90/64.47/63.46 = 64.28

64.74/64.34/63.33 = 64.14

95

doi:10.6342/NTU202402182



FATIRPEIFFELA I IR IAE (B ES H IR (%)

2 L F/ L R e B E 64.81/64.75/64.00 = 64.52)
65.03/64.92/63.87 = 64.61
64.74/64.64/63.87 = 64.42)
04.96/64.95/63.94 =~ 64.62)
65.01/64.82/64.13 = 64.65
64.93/64.88/63.94 = 64.58
64.47/64.06/63.06 = 63.86
63.85/63.84/62.71 = 63.47
64.53/64.32/63.60 = 64.15
64.47/64.06/63.06 = 63.86
2 i L e R e 64.92/64.84/64.08 = 64.61
65.04/64.99/64.01 = 64.68
64.74/64.64/63.87 = 64.42)
64.96/64.95/63.94 = 64.62
65.05/64.82/64.13 = 64.67
65.05/64.98/63.88 = 64.64
64.54/64.30/63.19 = 64.01
64.08/64.05/62.92 = 63.68
64.76/64.55/63.58 = 64.30
64.54/64.30/63.19 = 64.01
2 i/ 2. v e |4 B] Softmax 64.75/64.72/63.96 = 64.48
65.04/64.92/63.90 = 64.62
64.67/64.63/63.96 = 64.42)
65.03/64.94/63.90 = 64.62
64.85/64.76/64.05 = 64.55
65.03/64.93/63.91 = 64.62
64.41/64.15/63.08 = 63.88
63.96/63.86/62.77 = 63.53
64.51/64.20/63.23 = 63.98
64.41/64.15/63.08 = 63.88
L L /7 1w | & B Softmax 64.85/64.75/64.00 = 64.53
65.06/64.95/63.98 = 64.66
64.63/64.58/63.92 = 64.38
64.95/64.82/63.90 =~ 64.56
64.84/64.77/64.06 = 64.56
65.01/64.93/63.91 = 64.62
64.52/64.18/63.23 = 63.98
64.03/63.99/63.06 =~ 63.69
64.55/64.29/63.41 = 64.08
64.52/64.18/63.23 = 63.98
T g I 35 I RN 64.86/64.85/64.47 = 64.73
64.95/64.65/63.96 =~ 64.52
64.95/64.82/64.04 = 64.60
64.92/64.85/63.82 = 64.53
65.34/65.14/64.59 = 65.02
64.95/64.90/63.79 = 64.55
64.15/63.78/63.23 = 63.72
63.69/63.39/62.92 = 63.33
64.46/64.29/63.83 = 64.19
64.15/63.78/63.23 = 63.72
& gL T 5 EN R ALE N 65.47/65.21/64.22 = 64.97
65.10/65.06/63.91 = 64.69
64.84/64.53/63.75 = 64.37
64.85/64.84/63.72 = 64.47
65.53/65.26/64.36 = 65.05
65.06/64.95/63.75 = 64.59
64.75/64.65/63.23 = 64.21
64.05/63.99/62.88 = 63.64
65.03/65.02/63.80 = 64.62)
64.75/64.65/63.23 = 64.21
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AR I RPREIFFELAFSIAFIHRIAE ( HAOES # I R (%)

LE T Ti5 A %] Softmax 64.91/64.90/64.02 ~ 64.61
65.04/64.94/63.89 ~ 64.62
64.77/64.56/64.05 ~ 64.46
65.02/64.94/63.92 ~ 64.63
65.23/64.86/64.28 ~ 64.79
65.04/64.94/63.91 ~ 64.63
64.48/64.14/63.16 = 63.93
63.94/63.83/62.72 = 63.50
64.64/64.31/63.32 ~ 64.09
64.48/64.14/63.16 ~ 63.93
T T 15 £ ¥ Softmax 65.19/65.04/64.15 ~ 64.79
65.08/65.04/63.94 ~ 64.69
64.64/64.47/63.98 ~ 64.36
64.94/64.69/63.82 ~ 64.48
65.22/64.85/64.28 ~ 64.78
65.02/64.94/63.93 ~ 64.63
64.68/64.38/63.38 ~ 64.15
64.08/64.04/63.05 ~ 63.72
64.72/64.50/63.45 ~ 64.22)
64.68/64.38/63.38 ~ 64.15
2 IEES A EWLE T 65.15/65.14/65.02 ~ 65.10
64.55/64.52/63.91 =~ 64.33
65.33/64.82/64.16 ~ 64.77
64.77/64.74/63.47 ~ 64.33
65.70/65.28/65.24 ~ 65.41
64.65/64.64/63.72 ~ 64.34
64.03/63.75/63.58 ~ 63.79
63.16/62.63/62.34 ~ 62.71
64.48/64.31/63.91 = 64.23
64.03/63.75/63.58 =~ 63.79
L EES TR E VR 65.99/65.68/64.90 ~ 65.52
65.02/65.00/64.01 ~ 64.68
64.61/64.20/63.29 =~ 64.03
64.67/64.21/62.76 ~ 63.88
65.87/65.25/64.28 =~ 65.13
64.53/64.53/63.06 ~ 64.04
64.54/63.88/63.47 ~ 63.96
63.33/63.04/62.19 ~ 62.85
64.89/64.22/63.86 ~ 64.32
64.54/63.88/63.47 ~ 63.96
Lo ES 2 5] Softmax 65.24/64.99/64.17 = 64.80
65.02/64.94/63.90 ~ 64.62
64.98/64.58/64.26 ~ 64.61
65.02/64.95/63.96 ~ 64.64
65.46/64.99/64.57 =~ 65.01
64.99/64.94/63.96 ~ 64.63
64.62/64.29/63.26 ~ 64.06
63.88/63.71/62.67 ~ 63.42
64.84/64.42/63.38 ~ 64.21
64.62/64.29/63.26 ~ 64.06
LI L IE S £ Softmax 65.38/65.17/64.41 ~ 64.99
65.12/65.02/64.00 =~ 64.71
64.65/64.37/63.87 = 64.30
64.84/64.66/63.71 =~ 64.40
65.50/64.98/64.61 = 65.03
65.03/64.93/63.92 ~ 64.63
64.87/64.46/63.44 ~ 64.26
64.05/64.02/62.86 ~ 63.64
64.93/64.64/63.61 ~ 64.39
64.87/64.46/63.44 =~ 64.26
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Softmax

A I RRET A § SR AR AR

BOES

R (%)

eta- o 8L 1

Meta-50-N

Meta-50-N

62.90/62.04/61.52 = 62.15

63.43/61.86/61.77 = 62.35

62.35/62.34/61.72 = 62.14

05.34/64.79/64.03 = 64.72)

64.78/64.30/63.59 = 64.22)

! 66.29/65.45/65.29 = 65.68

66.03/65.39/65.22 = 65.55

65.72/65.33/65.26 = 65.44

66.76/66.42/66.12 = 66.43

06.45/66.00/65.50 = 65.98

Meta-SVM

65.73/65.54/64.81 = 65.36

65.85/65.25/64.93 = 65.34

66.29/64.65/64.34 = 65.09

67.25/66.62/66.31 = 66.73

66.66/65.68/65.39 = 65.91

E= ot

E-

Meta-50-N

61.43/61.22/60.12 = 60.92)

61.38/60.35/60.32 = 60.68

61.49/60.51/60.37 = 60.79

63.89/63.42/62.48 =~ 63.26

63.53/62.81/61.95 = 62.76

Meta-SVM

66.10/64.91/64.86 =~ 65.29

66.32/65.15/64.66 = 65.38

65.86/65.15/63.94 = 64.98

! 68.75/67.77/67.49 = 68.00

1 67.45/66.92/66.43 = 66.93
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5. % 5% 3.6-3.6.1-3.6.1.1(CIFAR-10) % % 4 %

% 7.5: F % 3.6-3.6.1-3.6.1.1(CIFAR-10) = & % & %

FARIRPBEIFFELESIRANAR AL ( BAES I R (%)

& & § BT 49.68/49.14/47.85~48.89
& B2 44.78/44.64/44.63 ~ 44.68
4 B3| 48.18/46.30/45.87 = 46.78
& 24 29.39/28.47/26.93 = 28.26
& B 5| 40.34/40.32/39.61 = 40.09

E) ?”i

e
E-)

E-)
E
E-)

# B-Pgit | 61.38/61.35/61.32~61.35
- BT 61.85/61.70/61.63 = 61.73

E-)

Wz 5 Ao E v @ Softmax-#HFE 3 B84 | 60.98/59.89/59.78 = 60.22)
AEAFE | 61.92/61.73/61.14 = 61.60
Softmax-7 ¥ 61.06/60.94/60.77 = 60.92
60.44/60.37/59.93 = 60.25
Softmax- f& 60.85/60.24/58.73 = 59.94
60.54/60.06/59.22 = 59.94
B A 58.68/57.83/57.60 = 58.04
55.57/55.02/54.91 = 55.17
1L 3 BE-Soft 58.83/57.89/57.44 = 58.05
58.68/57.83/57.60 = 58.04
TFREER 60.88/60.86/60.09 = 60.61
62.05/61.82/61.71 = 61.86
60.61/60.55/60.53 = 60.56
60.26/60.26/59.77 = 60.10
59.61/59.47/59.44 = 59.51
59.52/59.36/58.09 = 58.99
59.14/58.20/57.88 = 58.41
56.26/55.45/55.21 = 55.64
59.69/58.38/58.04 = 58.70
59.14/58.20/57.88 = 58.41
7 %] Softmax 61.82/61.43/61.17 = 61.47
61.87/61.72/61.57 = 61.72
61.17/61.16/60.96 = 61.10
61.82/61.74/61.71 = 61.76
61.72/61.54/61.22 = 61.49
*61.82/61.71/61.66 = 61.73

59.77/59.76/59.54 = 59.69

56.80/56.59/56.55 = 56.65

59.99/59.98/59.91 = 59.96

59.77/59.76/59.54 = 59.69
£ & Softmax 62.26/61.56/61.19 = 61.67
%*61.92/61.87/61.87 = 61.89
61.02/60.76/60.69 = 60.82
61.87/61.58/61.37 = 61.61
61.74/61.54/61.20 = 61.49
61.83/61.72/61.67 = 61.74
60.20/59.94/59.57 = 59.90
57.10/56.84/56.44 = 56.79
60.64/60.04/59.66 = 60.11
60.20/59.94/59.57 = 59.90

/7.

E-D
L

*

7

E-1
L

*

7

E-1
L

*
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AR I RRREIFFLAFSIAFIHRIAE HAOES # I R (%)

Softmax F/ 7 e e B E L0 61.76/61.13/61.08 = 61.32
* 62.25/61.97/61.77 = 62.00
61.33/61.28/60.94 = 61.18
61.59/61.50/61.35 = 61.48
61.57/61.46/60.87 = 61.30
61.70/61.66/61.54 = 61.63
60.08/59.35/59.19 = 59.54
56.50/56.06/55.95 =~ 56.17
60.37/59.78/59.31 = 59.82
60.08/59.35/59.19 = 59.54
Softmax Vi ARG - S 61.72/61.47/60.96 = 61.38
62.18/62.13/61.81 = 62.04
61.33/61.28/60.94 =~ 61.18
61.59/61.50/61.35 = 61.48
61.48/61.19/60.78 = 61.15
61.38/61.24/61.17 = 61.26
60.02/59.93/58.36 = 59.44
56.70/56.04/55.46 = 56.07
60.73/60.17/58.83 = 59.91
60.02/59.93/58.36 =~ 59.44
Softmax  [#/7 ¥ |4 5] Softmax 61.71/61.27/61.27 ~ 61.42)
61.85/61.70/61.60 = 61.72
61.37/61.28/60.89 = 61.18
61.83/61.67/61.66 = 61.72
61.58/61.42/60.97 = 61.32
61.83/61.65/61.65=61.71
59.67/59.56/59.53 = 59.59
56.89/56.58/56.54 =~ 56.67
59.92/59.91/59.85 = 59.89
59.67/59.56/59.53 = 59.59
Softmax /2 e | & & Softmax 62.00/61.40/61.28 = 61.56
*61.92/61.88/61.76 = 61.85
61.13/60.97/60.89 = 61.00
61.91/61.65/61.44 =~ 61.67
61.60/61.42/60.97 = 61.33
*61.86/61.68/61.68 = 61.74
60.19/59.70/59.37 = 59.75
56.86/56.77/56.36 = 56.66
60.32/59.68/59.67 = 59.89
60.19/59.70/59.37 = 59.75
Softmax L 5 AR S S 61.37/60.84/60.79 = 61.00
*62.04/61.87/61.30 = 61.74
61.20/61.13/61.10 = 61.14
61.32/61.24/61.16 = 61.24
61.44/60.71/60.70 = 60.95
61.70/61.44/61.31 = 61.48
59.57/58.82/57.99 = 58.79
55.79/55.50/55.12 = 55.47
59.99/59.16/58.37 = 59.17
59.57/58.82/57.99 = 58.79
Softmax = ER xR 61.46/61.30/60.74 = 61.17
*62.11/61.94/61.77 = 61.94
61.20/61.13/61.10 = 61.14
61.32/61.24/61.16 = 61.24
61.21/60.93/60.18 = 60.77
61.23/60.83/60.71 = 60.92
59.95/59.36/57.68 = 59.00
56.95/55.62/55.15= 5591
60.55/59.10/57.89 = 59.18
59.95/59.36/57.68 = 59.00
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o R A

il Sl e

#IF R (%)

Softmax

Softmax

Softmax

Softmax

Softmax

Softmax

% %] Softmax

61.72/61.46/61.23 = 61.47

61.82/61.69/61.58 = 61.70

61.28/61.19/60.92 = 61.13

61.83/61.73/61.70 = 61.75

61.72/61.41/61.13 = 61.42)

61.81/61.68/61.66 =~ 61.72

59.70/59.64/59.49 = 59.61

56.90/56.60/56.46 = 56.65

60.03/59.86/59.83 = 59.91

59.70/59.64/59.49 = 59.61

£ & Softmax

62.16/61.47/61.29 = 61.64

61.92/61.86/61.81 = 61.86

61.09/60.89/60.84 = 60.94

61.94/61.65/61.39 = 61.66

61.76/61.38/61.11 = 61.42)

61.81/61.71/61.70 = 61.74

60.23/59.80/59.48 = 59.84

57.01/56.79/56.44 = 56.75

60.46/59.90/59.64 = 60.00

60.23/59.80/59.48 = 59.84

(EN

I

IE

(RS

N uE R

60.37/59.56/58.91 = 59.61

61.93/61.85/61.14 = 61.64

60.81/60.38/60.28 = 60.49

59.27/59.08/58.03 = 58.79

59.90/59.41/57.16 = 58.82

59.00/58.92/58.01 = 58.64

58.21/57.70/56.03 = 57.31

55.12/54.67/52.34 = 54.04

57.89/57.58/55.55 = 57.01

58.21/57.70/56.03 = 57.31

S P A

60.14/59.14/58.75 = 59.34

61.71/61.32/61.19 = 61.41

60.81/60.38/60.31 = 60.50

59.27/58.96/58.03 = 58.75

58.62/58.30/57.68 = 58.20

57.71/56.94/54.89 = 56.51

57.43/55.60/54.40 = 55.81

53.80/53.03/52.02 = 52.95

57.42/55.07/54.22 = 55.57

57.43/55.60/54.40 = 55.81

/& 4] Softmax

61.69/61.38/61.29 = 61.45

61.83/61.71/61.56 = 61.70

61.03/61.02/60.88 = 60.98

61.85/61.74/61.71 = 61.77

61.53/61.48/61.12 = 61.38

*

61.83/61.70/61.69 = 61.74

59.73/59.62/59.42 = 59.59

56.91/56.68/56.64 = 56.74

59.91/59.88/59.80 = 59.86

59.73/59.62/59.42 = 59.59

£ & Softmax

62.12/61.48/61.29 = 61.63

*

61.91/61.89/61.75 = 61.85

60.77/60.73/60.48 = 60.66

61.95/61.72/61.37 = 61.68

61.62/61.47/61.10 = 61.40

61.83/61.73/61.69 = 61.75

60.22/59.77/59.26 = 59.75

57.09/56.97/56.43 = 56.83

60.43/59.77/59.52 = 59.91

60.22/59.77/59.26 = 59.75
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FLhwE R

PRI

EAES TR

R (%)

FET

I 1

38 1

CET

CET

/L e

¥/ 7, 0 e

A%/ M

/7 ¥

AE[E R

61.80/61.18/61.13 = 61.37

*62.00/61.68/61.68 = 61.79

61.60/61.41/61.03 = 61.35

61.81/61.67/61.52 = 61.67

61.84/61.39/60.94 = 61.39

61.96/61.60/61.58 =~ 61.71

60.64/60.43/60.29 = 60.45

57.78/57.55/57.19 = 57.51

61.23/61.02/60.97 = 61.07

60.64/60.43/60.29 = 60.45

|+

e N

61.99/61.28/61.24 = 61.50

*62.03/61.92/61.75 = 61.90

61.60/61.41/61.03 = 61.35

61.81/61.67/61.52 = 61.67

61.94/61.42/61.10 = 61.49

*61.88/61.82/61.64 = 61.78

60.61/60.45/60.31 = 60.46

57.70/57.46/57.37 = 57.51

61.44/61.03/60.95 = 61.14

60.61/60.45/60.31 = 60.46

% %] Softmax

61.71/61.21/61.18 = 61.37

61.85/61.70/61.62 = 61.72

61.56/61.42/61.13 = 61.37

61.83/61.63/61.62 = 61.69

61.76/61.18/61.06 = 61.33

61.84/61.63/61.63 = 61.70

60.12/60.08/60.07 = 60.09

57.56/57.37/57.17 = 57.37

60.52/60.37/60.33 = 60.41

60.12/60.08/60.07 = 60.09

£ & Softmax

61.84/61.24/61.21 = 61.43

*61.91/61.79/61.69 = 61.80

61.44/61.30/61.11 = 61.28

61.86/61.63/61.56 ~ 61.68

61.81/61.14/61.02 = 61.32

61.81/61.65/61.63 = 61.70

60.27/60.15/60.13 = 60.18

57.53/57.47/57.40 = 57.47

60.47/60.40/60.36 = 60.41

60.27/60.15/60.13 = 60.18

T35

LW F L

61.45/61.41/61.09 = 61.32

61.87/61.80/61.32 = 61.66

61.41/61.20/61.05 = 61.22

*62.14/61.86/61.46 =~ 61.82

61.64/61.60/60.84 = 61.36

61.82/61.81/61.00 = 61.54

59.95/59.43/58.92 = 59.43

56.71/56.69/56.25 = 56.55

60.42/60.34/59.46 = 60.07

59.95/59.43/58.92 = 59.43

61.96/61.58/61.27 = 61.60
61.41/61.20/61.05 = 61.22

*62.14/61.86/61.46 =~ 61.82

62.01/61.57/61.34 = 61.64

61.78/61.74/61.63 = 61.72

60.72/60.30/59.28 = 60.10

57.83/56.71/56.54 = 57.03

61.49/60.57/59.91 = 60.66

60.72/60.30/59.28 = 60.10
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AR I RPREIFFELAFSIAFIHRIAE ( HAOES # I R (%)

E T /> %] Softmax 61.64/61.43/61.37 ~ 61.43
61.80/61.72/61.56 ~ 61.69
61.47/61.40/61.07 = 61.31
61.79/61.64/61.59 ~ 61.67
61.70/61.36/61.18 =~ 61.41
61.78/61.65/61.61 ~ 61.68
59.99/59.93/59.80 ~ 59.91
57.18/56.87/56.78 = 56.94
60.27/60.22/60.18 ~ 60.22
59.99/59.93/59.80 ~ 59.91
o L T 15 £ ¥ Softmax 62.02/61.41/61.35 ~ 61.59
*61.93/61.84/61.80 ~ 61.86)
61.28/61.25/60.99 ~ 61.17
61.91/61.59/61.38 =~ 61.63
61.69/61.37/61.18 = 61.41
61.81/61.68/61.62 ~ 61.70
60.18/60.14/59.84 ~ 60.05
57.35/57.26/56.85 ~ 57.15
60.44/60.17/59.95 ~ 60.19
60.18/60.14/59.84 ~ 60.05
2 IEES A EWLE T 61.25/59.68/59.53 ~ 60.15
61.83/61.52/61.33 ~ 61.56
60.97/60.83/60.64 ~ 60.81
60.05/60.01/59.61 ~ 59.89
60.91/59.82/58.29 ~ 59.67
60.22/59.67/59.43 =~ 59.77
59.04/57.78/57.04 =~ 57.95
56.11/55.54/54.25 =~ 55.30
58.98/57.63/56.97 ~ 57.86
59.04/57.78/57.04 =~ 57.95
L EES TR E VR 60.46/60.15/59.64 ~ 60.08
61.88/61.70/61.54 ~ 61.71
60.97/60.79/60.64 =~ 60.80
60.01/60.01/59.61 ~ 59.88
59.56/59.27/59.02 ~ 59.28
59.01/58.77/57.21 = 58.33
59.10/57.29/55.82 =~ 57.40
56.13/54.71/53.54 ~ 54.79
59.22/56.64/55.91 ~ 57.26
59.10/57.29/55.82 =~ 57.40
L L ES 2 5] Softmax 61.73/61.39/61.31 ~ 61.48
61.82/61.71/61.57 = 61.70
61.13/61.09/60.95 ~ 61.06
*61.82/61.71/61.68 =~ 61.74
61.71/61.46/61.01 =~ 61.39
61.80/61.69/61.68 ~ 61.72
59.96/59.90/59.65 ~ 59.84
57.10/56.83/56.80 ~ 56.91
60.28/60.05/59.99 ~ 60.11
59.96/59.90/59.65 ~ 59.84
LI L IE S £ Softmax 62.21/61.44/61.22 = 61.62
*61.91/61.88/61.85 ~ 61.88
60.90/60.83/60.79 =~ 60.84
61.89/61.62/61.40 ~ 61.64
61.71/61.46/61.03 = 61.40
*61.82/61.71/61.67 ~ 61.73
60.34/59.88/59.60 = 59.94
57.17/56.95/56.61 = 56.91
60.63/60.01/59.77 = 60.14
60.34/59.88/59.60 =~ 59.94
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o R A

I
1u.\-
H

SRS

L EEY S

LR

# I R (%)

E-)

Meta- &8 1

Meta-50-N

Meta- & 8L 2

Meta- &~ 8 3

Meta- = 8L 4

Meta- & 8 5

57.32/57.10/56.78 = 57.07

52.98/52.57/52.32 = 52.62

52.56/52.56/52.28 = 52.47

45.80/45.14/44.22 = 45.05

47.52/47.36/47.21 = 47.36

Meta-SVM

57.37/57.10/56.96 = 57.14

56.47/56.44/55.77 = 56.23

58.58/57.61/57.00 = 57.73

52.68/52.52/51.83 = 52.34

55.04/54.53/54.25 = 54.61

Softmax

E-

Meta-50-N

57.75/57.00/56.14 = 56.96

55.11/54.27/53.60 = 54.33

57.20/55.79/54.83 = 55.94

53.77/52.20/51.46 = 52.48

54.01/53.59/52.08 = 53.23

Meta-SVM

54.49/54.37/54.32 = 54.39

53.97/53.92/53.38 = 53.76

58.29/55.77/55.32 = 56.46

54.13/53.16/52.91 = 53.40

56.11/54.45/54.36 = 54.97

T

E-1)

E-

Meta-50-N

57.30/56.22/55.99 = 56.50

52.56/52.20/51.75 = 52.17

52.98/52.96/51.94 = 52.63

46.87/45.01/44.93 = 45.60

48.40/47.64/47.30 = 47.78

Meta-SVM

56.68/56.49/56.23 = 56.47

55.74/55.00/54.96 = 55.23

57.74/56.22/55.84 = 56.60

52.42/52.24/51.30 = 51.99

54.62/53.72/52.88 = 53.74
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6. 9 % 3.6-3.6.1-3.6.1.2(CIFAR-10) % % 4 %

% 7.6: 7 % 3.6-3.6.1-3.6.1.2(CIFAR-10) = & % & %

\
\

AR I RRRIFFELAFSIAFIHRIAE RO ES # 3 B (%)

; & & &g 1 49.27/46.15/45.52 ~ 46.98
& 812 49.12/46.18/45.27 ~ 46.86
&2k 3 50.79/50.67/48.02 ~ 49.83
& 8.4 33.37/32.05/31.80 ~ 32.41
&85 5 46.86/45.04/44.22 ~ 4537

E) ?”i

E-)
E
E-)

# B-Bii | 58.26/56.85/55.17 = 56.76
- BT 58.51/57.19/56.54 = 57.41

E-)

W/ &[S uE R W Softmax-#/x 22 BE-4p*c | 58.72/57.14/56.05 = 57.30
A4k | 58.46/57.33/55.99 ~ 57.26
Softmax-7 ¥ * 58.52/58.19/57.52 ~ 58.08
58.08/56.90/56.53 ~ 57.17
Softmax-+ & * 58.48/57.73/56.09 ~ 57.43
57.88/57.07/55.92 =~ 56.96
- 57.25/56.49/53.55 ~ 55.76
55.84/55.35/52.09 ~ 54.43
T2 B -Soft 57.45/56.25/53.01 = 55.57
57.25/56.49/53.55 ~ 55.76
58.46/58.43/57.66 ~ 58.18
58.75/57.51/57.31 ~ 57.86
58.52/58.24/57.34 =~ 58.03
58.08/57.04/56.35 ~ 57.16
58.64/58.36/57.83 ~ 58.28
58.20/57.25/57.12 ~ 57.52
57.92/57.11/55.49 ~ 56.84
56.23/55.62/54.26 ~ 55.37
57.63/57.33/55.48 =~ 56.81
57.92/57.11/55.49 ~ 56.84
/> %] Softmax * 58.89/57.98/57.62 =~ 58.16

58.53/57.19/56.46 ~ 57.39
* 58.68/58.41/57.91 =~ 58.33

58.50/57.17/56.52 ~ 57.40
* 58.83/58.40/57.75 =~ 58.33
58.53/57.19/56.48 ~ 57.40
57.66/56.13/56.08 = 56.62
56.37/54.95/54.76 ~ 55.36
57.89/56.25/56.19 = 56.78
57.66/56.13/56.08 =~ 56.62
58.88/58.12/57.88 = 58.29
58.60/57.15/56.74 = 57.50
58.56/58.16/57.32 =~ 58.01
58.32/57.15/56.12 ~ 57.20
58.83/58.43/57.77 ~ 58 .34
58.52/57.22/56.53 =~ 57.42
57.90/56.75/56.25 ~ 56.97
56.67/55.19/55.18 ~ 55.68
58.07/56.82/56.29 ~ 57.06
57.90/56.75/56.25 ~ 56.97

*

WLy ERECRER

E-1y

*

*

*

*

7

E-1
L

Ly
*

7

£ & Softmax

E-1

*

*

*

*
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FATRER[PRIFFAESIRBIARIALE HIES # R (%)
Softmax F/ L R e B E *59.02/58.04/57.77 =~ 58.28
*58.71/57.28/56.80 = 57.60
* 58.79/58.39/57.80 = 58.33
58.17/56.71/56.24 ~ 57.04
*59.35/58.39/58.01 = 58.58
58.39/57.00/56.43 =~ 57.27
57.57/56.49/56.12 = 56.73
56.26/55.49/54.57 ~ 55.44
57.36/56.34/56.01 = 56.57
57.57/56.49/56.12 = 56.73
*59.35/58.38/57.97 =~ 58.57
* 58.61/57.05/56.96 =~ 57.54

- * 58.79/58.39/57.80 = 58.33

58.17/56.71/56.24 = 57.04

57.99/56.86/56.61 = 57.15

57.67/56.73/55.94 = 56.78
56.06/55.26/54.71 = 55.34
57.63/57.09/55.89 = 56.87
57.67/56.73/55.94 =~ 56.78
Softmax i/ 7. 1 |[& W] Softmax *59.09/58.12/57.77 = 58.33
58.51/57.18/56.53 = 57.41
* 58.87/58.54/57.97 = 58.46
58.48/57.22/56.47 =~ 57.39
*50.28/58.61/58.02 = 58.64
58.50/57.22/56.49 =~ 57.40
57.48/56.19/56.16 = 56.61
56.25/55.02/54.81 = 55.36
57.48/56.50/56.45 = 56.81
57.48/56.19/56.16 = 56.61
Softmax  [#/¢ M w |[& & Softmax *59.07/58.17/58.06 ~ 58.43
* 58.63/57.23/56.64 = 57.50
* 58.79/58.45/57.76 = 58.33
58.28/57.11/56.24 = 57.21
* 59.29/58.67/58.06 =~ 58.67
* 58.53/57.21/56.56 = 57.43
57.77/56.66/56.10 = 56.84
56.42/55.15/55.09 = 55.55
57.77/56.56/56.27 = 56.87
57.77/56.66/56.10 =~ 56.84
Softmax T 5 Au[EL RN *59.17/57.56/57.30 = 58.01
* 58.79/57.37/56.63 = 57.60
* 58.70/58.30/57.76 = 58.25
58.10/56.66/56.28 =~ 57.01
* 59.44/58.26/57.46 =~ 58.39
58.28/57.11/56.36 = 57.25
57.98/56.53/54.83 =~ 56.45
56.66/55.23/53.29 = 55.06
57.87/56.72/54.63 = 56.41
57.98/56.53/54.83 = 56.45
Softmax I 15 ER xR * 59.21/58.55/57.95 = 58.57
* 58.68/57.12/57.11 = 57.64
* 58.70/58.30/57.76 = 58.25
58.10/56.66/56.28 =~ 57.01
159.20/58.88/58.11 = 58.73
58.03/56.81/56.56 = 57.13
57.91/57.22/55.33 = 56.82
56.43/55.24/54.18 =~ 55.28
58.14/57.37/55.36 = 56.96
57.91/57.22/55.33 = 56.82
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o R A

il Sl e

# I R (%)

Softmax

Softmax

Softmax

Softmax

Softmax

Softmax

% %] Softmax

*59.11/57.97/57.77 =~ 58.28

58.52/57.18/56.51 = 57.40

* 58.83/58.36/57.98 = 58.39

58.47/57.20/56.51 = 57.39

*59.09/58.47/57.94 = 58.50

58.51/57.19/56.47 = 57.39

57.63/56.13/56.11 = 56.62

56.22/55.01/54.67 = 55.30

57.70/56.40/56.39 = 56.83

57.63/56.13/56.11 = 56.62

£ & Softmax

*58.97/58.12/58.00 = 58.36

* 58.57/57.16/56.71 = 57.48

* 58.81/58.34/57.59 = 58.25

58.34/57.12/56.19 = 57.22

*59.11/58.46/58.00 =~ 58.52

* 58.53/57.21/56.54 = 57.43

57.84/56.63/56.07 = 56.85

56.51/55.18/55.14 = 55.61

57.82/56.80/56.25 = 56.96

57.84/56.63/56.07 = 56.85

(EN

I

IE

(RS

N uE R

58.83/57.21/56.08 = 57.37

* 58.84/57.51/56.42 =~ 57.59

* 58.54/58.48/56.97 = 58.00

57.33/56.50/56.05 = 56.63

59.25/57.60/55.13 = 57.33

57.96/56.88/55.76 = 56.87

57.29/55.10/53.36 = 55.25

55.42/54.62/51.55 = 53.86

57.03/55.06/53.02 = 55.04

57.29/55.10/53.36 = 55.25

S P A

* 58.59/58.31/57.44 = 58.11

* 58.61/57.72/56.87 = 57.73

* 58.55/58.48/56.97 = 58.00

57.33/56.46/56.05 = 56.61

* 58.68/58.63/56.89 = 58.07

57.62/56.98/56.16 = 56.92

57.21/54.69/52.84 = 54.91

55.57/53.36/51.95 = 53.63

57.39/54.06/52.90 = 54.78

57.21/54.69/52.84 = 54.91

/& 4] Softmax

* 58.94/57.97/57.67 = 58.19

58.53/57.17/56.51 = 57.40

58.82/58.32/57.94 = 58.36

58.52/57.21/56.52 = 57.42

59.08/58.48/57.94 = 58.50)

*| K| ¥ ¥

58.57/57.20/56.54 = 57.44

57.65/56.10/56.03 = 56.59

56.21/54.99/54.65 = 55.28

57.81/56.43/56.41 = 56.88

57.65/56.10/56.03 = 56.59

£ & Softmax

* 58.94/58.27/57.96 = 58.39

* 58.58/57.11/56.66 = 57.45

* 58.73/58.41/57.40 =~ 58.18

58.34/57.14/56.18 = 57.22)

*59.05/58.46/58.01 = 58.51

* 58.55/57.21/56.58 = 57.45

57.85/56.70/56.14 = 56.90

56.37/55.15/55.14 = 55.55

57.83/56.86/56.28 = 56.99

57.85/56.70/56.14 = 56.90
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FATIRPEIFFELA I IR IAE (B ES H IR (%)

2 AT/ e e W *59.03/58.15/57.63 =~ 58.27
58.57/57.09/56.44 = 57.37
* 58.73/58.33/57.90 = 58.32
58.39/57.07/56.35 = 57.27
*59.14/58.36/57.76 = 58.42
58.39/56.93/56.31 = 57.21
57.89/56.32/56.30 = 56.84
56.55/55.06/55.01 = 55.54
57.97/56.74/56.47 = 57.06
57.89/56.32/56.30 = 56.84
2 i L e R e *59.07/58.16/57.87 = 58.37
58.55/57.12/56.55 = 57.41
* 58.73/58.33/57.90 = 58.32
58.39/57.07/56.35 = 57.27
*59.15/58.24/58.06 ~ 58.48
58.37/57.03/56.38 = 57.26
57.95/56.43/56.35 = 56.91
56.51/55.27/55.15 = 55.64
58.06/56.94/56.71 = 57.24
57.95/56.43/56.35 = 56.91
2 i/ 2 v | H] Softmax *58.94/58.07/57.83 =~ 58.28
* 58.52/57.19/56.54 = 57.42
* 58.81/58.33/58.00 ~ 58.38
58.51/57.16/56.50 = 57.39
* 58.97/58.40/58.03 = 58.47
58.51/57.16/56.51 = 57.39
57.80/56.47/56.38 = 56.88
56.52/55.11/54.94 = 55.52
57.94/56.60/56.49 = 57.01
57.80/56.47/56.38 =~ 56.88
152 i /7 1w | & B Softmax *59.02/58.12/57.91 = 58.35
* 58.63/57.22/56.57 = 57.47
* 58.75/58.37/57.85 =~ 58.32
58.41/57.15/56.37 = 57.31
* 58.99/58.42/58.04 = 58.48
58.51/57.16/56.52 = 57.40
58.05/56.51/56.47 = 57.01
56.58/55.17/55.10 = 55.62
57.99/56.69/56.64 = 57.11
58.05/56.51/56.47 = 57.01
il L= TR N *59.24/57.77/57.31 = 58.11
58.49/57.28/56.36 = 57.38
* 58.61/58.22/57.81 = 58.21
58.24/56.88/56.53 = 57.22
*59.07/58.12/57.47 = 58.22
58.38/57.02/56.28 = 57.23
57.98/56.62/55.16 = 56.59
56.38/55.49/53.85 = 55.24
58.09/56.90/55.28 = 56.76
57.98/56.62/55.16 = 56.59
& gL T 5 I N *59.09/58.44/57.80 = 58.44
* 58.59/57.14/56.91 = 57.55
* 58.61/58.22/57.81 = 58.21
58.24/56.88/56.53 = 57.22)
*59.26/58.65/58.24 = 58.72
58.49/56.92/56.79 = 57.40
58.17/57.31/56.21 = 57.23
56.61/55.54/55.07 = 55.74
* 58.46/57.49/56.45 = 57.47
58.17/57.31/56.21 = 57.23
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o R A

TERTESES IR

# I R (%)

T

£ i

3E (-

T

EEE

o

T 15

% %] Softmax

*58.97/58.01/57.74 =~ 58.24

* 58.53/57.19/56.55 = 57.42

* 58.72/58.40/57.89 = 58.34

58.50/57.19/56.51 = 57.40

* 58.86/58.39/57.90 ~ 58.38

58.51/57.19/56.48 = 57.39

57.76/56.26/56.19 = 56.74

56.37/54.91/54.90 = 55.39

57.93/56.44/56.39 = 56.92

57.76/56.26/56.19 = 56.74

£ & Softmax

* 58.95/58.05/58.04 =~ 58.35

* 58.56/57.17/56.67 = 57.47

* 58.68/58.25/57.59 = 58.17

58.36/57.11/56.27 = 57.25

* 58.85/58.39/57.92 =~ 58.39

* 58.55/57.20/56.54 = 57.43

57.96/56.67/56.21 = 56.95

56.66/55.16/55.15 = 55.66

58.10/56.79/56.35 = 57.08

57.96/56.67/56.21 = 56.95

(EN

I

IE

(RS

N uE R

* 58.79/57.18/56.59 = 57.52

58.46/57.29/56.08 = 57.28

* 58.70/58.26/57.29 =~ 58.08

57.84/56.77/56.33 = 56.98

* 58.80/58.16/55.93 = 57.63

58.05/57.03/55.80 = 56.96

57.42/56.34/53.81 = 55.86

55.90/55.42/52.09 = 54.47

57.22/56.14/53.47 = 55.61

57.42/56.34/53.81 = 55.86

S P A

* 58.86/58.68/57.60 ~ 58.38

* 58.77/57.61/57.09 = 57.82

*

58.70/58.44/57.29 = 58.14

57.84/56.83/56.33 = 57.00

*59.11/58.78/57.48 = 58.46

58.36/57.29/56.28 = 57.31

58.12/56.58/53.72 = 56.14

56.22/55.12/52.83 = 54.72

58.17/56.55/54.09 = 56.27

58.12/56.58/53.72 = 56.14

/& 4] Softmax

58.94/57.97/57.66 = 58.19

*
~ 58.53/57.18/56.53 = 57.41
*

58.72/58.40/58.02 = 58.38

58.52/57.20/56.49 = 57.40

*

58.95/58.44/57.84 = 58.41

*

58.55/57.20/56.51 = 57.42

57.82/56.22/56.09 = 56.71

56.38/55.01/54.73 = 55.37

57.85/56.36/56.31 = 56.84

57.82/56.22/56.09 = 56.71

£ & Softmax

*

58.98/58.24/57.93 = 58.38

*

58.57/57.13/56.75 = 57.48

*

58.62/58.45/57.45 = 58.17

58.31/57.12/56.16 = 57.20

*

58.93/58.48/57.94 = 58.45

*

58.57/57.21/56.58 = 57.45

57.92/56.83/56.10 = 56.95

56.58/55.23/55.09 = 55.63

57.99/56.91/56.23 = 57.04

57.92/56.83/56.10 = 56.95
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\
ki

Softmax

IR PET A AR EARIDE

I.’j:ﬁeﬁ\

R (%)

Meta- & 8 1

Meta-50-N

Meta-50-N

53.42/52.99/52.75 = 53.05

54.52/54.21/54.19 = 54.31

54.06/53.66/53.30 = 53.67

53.45/52.93/52.39 = 52.92

54.01/53.01/52.29 = 53.10

53.78/53.32/52.94 = 53.35

55.01/54.77/54.00 = 54.59

52.53/52.28/52.03 = 52.28

54.31/54.23/53.93 = 54.16

57.85/57.54/56.59 = 57.33

57.50/56.65/56.14 = 56.76

57.62/57.43/56.42 = 57.16

Meta-SVM

51.60/50.95/50.94 = 51.16

52.53/51.47/51.37 = 51.79

57.61/56.80/56.75 = 57.05

*59.12/57.19/57.03 = 57.78

*59.25/58.20/58.17 = 58.54

E= ot

E-

Meta-50-N

54.61/53.53/53.32 = 53.82

55.69/55.01/54.97 = 55.22

55.49/54.36/54.13 = 54.66

54.82/53.79/53.40 = 54.00

54.58/53.89/53.63 = 54.03

Meta-SVM

53.23/52.89/52.72 = 52.95

55.65/54.82/54.27 = 54.91

* 58.67/58.15/57.50 = 58.11

58.10/56.35/55.44 = 56.63

* 59.40/57.76/57.66 = 58.27

FABE

sk =L B Y]

BhES

unweighted trained meta.l.

E-)

Meta- rr+ 1

Meta-50-N

Meta- &~ 2L 2

Meta- - 2t 3

Meta- & &L 4

Meta-5- 2L 5

52.28/51.71/51.53 = 51.84

48.87/48.36/47.94 = 48.39

48.32/47.58/47.40 = 47.77

40.36/39.68/39.39 = 39.81

43.27/43.12/42.53 = 42.97

Meta-SVM

52.38/52.23/51.87 = 52.16

51.72/51.66/51.51 = 51.63

54.28/53.94/53.17 = 53.80

48.43/47.34/46.85 = 47.54

50.06/50.06/49.71 = 49.94

Softmax

Meta-50-N

52.09/51.29/50.96 = 51.45

52.19/51.26/50.54 = 51.33

53.62/53.43/52.84 = 53.30

49.62/48.71/48.50 = 48.94

50.65/50.59/50.19 = 50.48

Meta-SVM

50.82/49.91/49.42 = 50.05

50.73/49.31/48.88 = 49.64

54.47/53.94/53.25 = 53.89

51.54/49.73/48.33 = 49.87

52.43/52.09/51.72 = 52.08

o 1

“5: M
‘1&1’3 )

Meta-50-N

53.04/52.91/52.44 = 52.80

50.99/49.41/49.26 = 49.89

50.79/49.61/49.14 = 49.85

44.30/44.00/43.67 = 43.99

46.06/45.97/45.92 = 45.98

Meta-SVM

52.48/52.43/51.89 = 52.27

52.83/51.79/51.37 = 52.00

54.26/53.43/52.47 = 53.39

49.28/47.80/46.93 = 48.00

50.35/50.03/49.40 = 49.93
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7. 4 % 3.6-3.6.2-3.6.2.1(CIFAR-10) % % 4 %

% 7.7

F B 3.6-3.6.2-3.6.2.1(CIFAR-10) %

S 4

L

J‘E%

ﬁ%‘p

FERELS RS AR

“”"Hie? l;‘i&'

RIN-3=Y

# 3 B (%)

"&\

/,
]

‘:&

ﬂu‘!‘wl
S
§8L3
& 8t 4
§8L 5

51.86/48.95/48.69 = 49.83

53.44/52.63/52.08 = 52.72

54.30/53.81/52.94 = 53.68

37.76/35.34/29.47 = 34.19

46.11/43.57/43.16 = 44.28

E-)

E-)
E-)

-
,

B

61.78/61.17/60.45 = 61.13

S-P AT

62.71/61.67/61.16 = 61.85

E-)

E-1y

E-1

E-1

/T

AT

'LLjﬂ[\i

Softmax-# £z

AL Ik

*62.21/62.06/61.60 = 61.96

BB

*62.72/62.18/61.38 = 62.09

Softmax- Z. &

61.96/60.60/59.70 = 60.75

61.85/61.14/60.00 = 61.00

Softmax-= f&

61.88/61.66/60.44 =~ 61.33

61.89/61.62/59.99 = 61.17

EE-AE

62.17/60.88/60.68 = 61.24

60.56/59.87/59.43 = 59.95

231 #F-Soft

62.08/61.38/61.28 = 61.58

62.17/60.88/60.68 = 61.24

/7 %

TR E LR

*62.39/62.26/61.93 = 62.19

* 62.88/62.43/62.12 =~ 62.48

61.29/59.27/58.91 = 59.82

61.13/60.53/59.27 = 60.31

61.45/61.16/60.52 = 61.04

61.69/61.34/60.32 = 61.12

60.80/59.70/59.46 = 59.99

59.69/58.99/58.33 = 59.00

60.56/59.75/59.21 = 59.84

60.80/59.70/59.46 = 59.99

7

L

5] Softmax

62.47/61.61/60.84 = 61.64

*62.69/61.73/61.17 = 61.86

62.24/60.92/60.60 =~ 61.25

62.68/61.69/61.16 = 61.84

62.38/61.46/60.91 =~ 61.58

*62.77/61.68/61.17 = 61.87

62.04/60.70/60.53 = 61.09

60.35/59.68/59.50 = 59.84

62.21/60.99/60.69 = 61.30

62.04/60.70/60.53 = 61.09

L

7

£ & Softmax

*62.65/62.06/61.90 = 62.20

*62.90/62.38/61.85 =~ 62.38

61.93/59.85/59.42 = 60.40

62.36/60.90/60.34 = 61.20

62.38/61.51/60.95 = 61.61

62.66/61.70/61.13 = 61.83

62.31/61.74/61.40 = 61.82

60.96/60.84/60.06 = 60.62,

*62.33/61.82/61.57 = 61.91

62.31/61.74/61.40 = 61.82

111

doi:10.6342/NTU202402182



FAwE R

PRI

EAES TR

R (%)

Softmax

Softmax

Softmax

Softmax

Softmax

/L e

¥/ 7, 0 e

A%/ M

/7 ¥

AE[E R

62.38/61.26/60.92 = 61.52

62.59/61.67/61.00 = 61.75

62.09/60.92/60.56 = 61.19

62.47/61.49/61.07 = 61.68

62.22/61.08/60.95 = 61.42)

62.34/61.54/61.17 = 61.68

61.85/60.25/60.16 = 60.75

60.36/59.63/59.45 = 59.81

61.75/60.27/60.18 = 60.73

61.85/60.25/60.16 = 60.75

|+

e N

162.95/62.29/62.21 = 62.48

162.98/62.53/61.94 = 62.48

62.09/60.92/60.46 = 61.16

62.47/61.49/61.06 = 61.67

*62.18/61.80/61.65 ~ 61.88

*62.50/62.21/61.81 = 62.17

61.49/60.64/59.83 = 60.65

60.48/60.04/59.06 = 59.86

61.50/60.68/60.12 = 60.77

61.49/60.64/59.83 = 60.65

% %] Softmax

62.51/61.23/60.81 = 61.52)

*62.70/61.69/61.17 = 61.85

62.35/60.91/60.65 = 61.30

*62.70/61.71/61.18 = 61.86

62.44/61.12/60.71 = 61.42)

*62.70/61.71/61.19 = 61.87

61.80/60.27/60.02 = 60.70

60.34/59.49/59.30 = 59.71

61.79/60.55/60.21 = 60.85

61.80/60.27/60.02 = 60.70

£ & Softmax

*62.67/61.81/61.57 = 62.02

*62.79/62.14/61.58 = 62.17

62.18/60.50/59.98 = 60.89

62.41/61.28/60.62 = 61.44

62.46/61.16/60.89 = 61.50

*62.72/61.77/61.23 = 61.91

62.14/61.17/61.10 = 61.47

60.71/60.57/59.96 = 60.41

62.30/61.19/61.11 = 61.53

62.14/61.17/61.10 = 61.47

T35

LW F L

*62.56/61.85/61.25 = 61.89

*62.60/61.94/61.17 = 61.90

61.93/60.76/60.31 = 61.00

62.47/61.39/60.76 = 61.54

62.08/61.52/60.59 = 61.40

62.33/61.70/60.88 = 61.64

62.29/60.82/60.18 = 61.10

60.76/59.51/59.51 = 59.93

62.24/61.36/60.52 = 61.37

62.29/60.82/60.18 = 61.10

*62.84/62.17/62.06 =~ 62.36
61.87/60.43/60.05 = 60.78

62.41/61.30/60.60 = 61.44

62.01/61.65/61.32 = 61.66

*62.40/61.92/61.57 = 61.96

61.33/59.92/59.38 = 60.21

60.38/59.20/58.29 = 59.29

61.28/59.93/59.30 = 60.17

61.33/59.92/59.38 = 60.21
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AR IRRREIFFLAFSIAFIHRIAE RO ES # I R (%)

Softmax [T 35 /& %] Softmax 62.51/61.42/60.88 =~ 61.60
*62.69/61.69/61.18 = 61.85
62.28/60.88/60.69 = 61.28
*62.70/61.70/61.16 = 61.85
62.41/61.33/60.86 =~ 61.53
*62.72/61.69/61.16 ~ 61.86,
61.94/60.44/60.34 = 60.91
60.41/59.66/59.37 = 59.81
62.06/60.67/60.40 = 61.04
61.94/60.44/60.34 = 60.91
Softmax  |L 5 £ ¥ Softmax *62.70/62.04/61.77 = 62.17
*62.89/62.31/61.78 = 62.33
62.01/60.23/59.83 = 60.69
62.41/61.00/60.50 = 61.30
62.41/61.40/60.93 = 61.58
*62.72/61.76/61.16 = 61.88
62.24/61.43/61.24 = 61.64
60.78/60.74/60.07 = 60.53
62.45/61.53/61.39 = 61.79
62.24/61.43/61.24 = 61.64
Softmax  [F 3% AR R *62.21/62.07/61.37 = 61.88
*62.53/61.99/61.03 = 61.85
61.57/60.22/59.54 = 60.44
61.29/60.71/59.73 = 60.58
61.34/60.91/59.97 = 60.74
61.19/61.05/59.29 = 60.51
62.17/60.57/59.84 = 60.86
60.40/59.46/58.47 = 59.44
61.98/60.99/60.15 = 61.04
62.17/60.57/59.84 =~ 60.86,
Softmax [P ¥k IRE LR 61.46/61.31/60.95 = 61.24
*62.50/61.83/61.64 = 61.99
61.30/59.30/58.97 = 59.86
61.05/60.57/59.01 = 60.21
59.94/59.70/59.29 = 59.64
60.61/60.52/59.82 = 60.32)
56.97/56.44/56.08 = 56.50)
56.39/55.94/55.63 = 55.99
56.81/56.25/55.97 = 56.34
56.97/56.44/56.08 = 56.50
Softmax [P %k A w] Softmax 62.58/61.48/60.93 = 61.66
*62.70/61.70/61.18 = 61.86,
62.16/60.80/60.54 = 61.17
*62.78/61.70/61.22 = 61.90)
62.41/61.21/60.74 = 61.45
*62.80/61.70/61.19 = 61.90)
61.96/60.47/60.39 = 60.94
60.38/59.68/59.40 =~ 59.82
62.05/60.73/60.45 = 61.08
61.96/60.47/60.39 =~ 60.94
Softmax  [#F % & & Softmax *62.70/62.01/61.99 =~ 62.23
* 62.84/62.37/61.92 = 62.38
61.83/59.77/59.43 = 60.34
62.38/60.96/60.36 = 61.23
62.43/61.38/60.89 = 61.57
*62.77/61.78/61.32 = 61.96
62.26/61.63/61.23 = 61.71
60.91/60.66/60.04 ~ 60.54
*62.42/61.76/61.42 = 61.87
62.26/61.63/61.23 ~61.71
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FATIRPEIFFELA I IR IAE (B ES H I R (%)

2 L AT/ e e W 62.43/61.05/60.72 = 61.40
62.69/61.55/61.07 = 61.77
62.31/61.01/60.69 = 61.34
62.52/61.57/61.07 = 61.72)
62.35/61.04/60.60 = 61.33
62.52/61.41/60.97 =~ 61.63
61.78/60.23/60.06 = 60.69
60.46/59.45/59.36 = 59.76
62.00/60.36/59.92 = 60.76,
61.78/60.23/60.06 = 60.69
2 i L e R e 62.64/61.57/61.29 = 61.83
*62.78/61.97/61.43 = 62.06
62.31/61.01/60.69 = 61.34
62.52/61.57/61.07 = 61.72
62.63/61.44/61.22 = 61.76
*62.68/61.79/61.45 = 61.97
62.14/60.87/60.84 = 61.28
60.80/60.15/59.67 = 60.21
62.37/61.07/61.05 = 61.50
62.14/60.87/60.84 =~ 61.28
2 i/ 2 v | H] Softmax 62.47/61.19/60.71 = 61.46
*62.72/61.67/61.16 =~ 61.85
62.36/61.10/60.62 = 61.36
62.67/61.69/61.17 = 61.84
62.43/61.25/60.56 = 61.41
62.66/61.69/61.18 = 61.84
61.85/60.35/60.19 = 60.80
60.55/59.64/59.40 = 59.86
61.98/60.52/60.17 = 60.89
61.85/60.35/60.19 = 60.80
152 i /7 1w | & B Softmax 62.58/61.49/60.98 = 61.68
*62.79/61.79/61.32 = 61.97
62.33/60.84/60.35 = 61.17
62.53/61.46/60.91 = 61.63
62.46/61.31/60.57 = 61.45
*62.70/61.70/61.19 =~ 61.86
62.12/60.76/60.42 = 61.10
60.71/59.96/59.85 = 60.17
62.08/60.88/60.49 =~ 61.15
62.12/60.76/60.42 = 61.10
il L= TR N 62.59/61.59/61.04 = 61.74
*62.82/61.85/61.16 =~ 61.94
62.33/60.96/60.59 = 61.29
62.61/61.46/61.03 = 61.70
62.41/61.46/60.88 = 61.58
62.71/61.57/61.20 = 61.83
62.28/61.06/60.52 = 61.29
60.76/59.76/59.61 = 60.04
62.28/61.47/61.00 = 61.58
62.28/61.06/60.52 = 61.29
& gL T 5 EN R ALE N *62.88/62.19/62.17 = 62.41
*62.95/62.42/61.99 = 62.45
62.25/60.73/60.52 = 61.17
62.55/61.30/60.74 = 61.53
*62.59/61.71/61.67 = 61.99
*62.73/62.03/61.82 = 62.19
62.10/61.17/60.79 = 61.35
60.84/60.48/59.48 = 60.27
62.14/61.25/60.79 = 61.39
62.10/61.17/60.79 = 61.35
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o R A

TERTESES IR

# I R (%)

T

£ i

3E (-

T

EEE

o

T 15

% %] Softmax

62.56/61.43/60.78 = 61.59

*62.71/61.69/61.17 = 61.86

62.43/61.00/60.60 = 61.34

*62.74/61.70/61.19 =~ 61.88

62.40/61.38/60.65 = 61.48

*62.73/61.70/61.18 = 61.87

61.98/60.54/60.34 = 60.95

60.46/59.68/59.43 = 59.86

62.22/60.66/60.41 = 61.10

61.98/60.54/60.34 = 60.95

£ & Softmax

*62.60/61.89/61.49 = 61.99

*62.87/62.13/61.59 = 62.20

62.29/60.54/60.00 = 60.94

62.41/61.22/60.57 = 61.40

62.38/61.43/60.68 = 61.50

*62.75/61.70/61.18 = 61.88

62.24/61.37/61.21 = 61.61

60.78/60.72/59.97 = 60.49

62.34/61.43/61.41 = 61.73

62.24/61.37/61.21 = 61.61

(EN

I

IE

(RS

N uE R

*62.26/62.04/61.62 =~ 61.97

*62.77/62.14/61.40 = 62.10

61.81/60.53/59.77 = 60.70

61.62/60.72/59.89 = 60.74

61.63/61.62/60.53 = 61.26

61.65/61.37/59.96 = 60.99

61.88/60.95/60.66 = 61.16

60.57/59.88/59.50 = 59.98

61.77/61.57/61.40 = 61.58

61.88/60.95/60.66 ~ 61.16

S P A

*62.09/62.08/61.58 =~ 61.92

*62.90/62.31/61.96 =~ 62.39

61.38/59.47/59.44 = 60.10

61.27/60.68/59.34 = 60.43

61.15/60.62/60.21 = 60.66

61.19/61.11/60.49 = 60.93

59.49/58.20/58.10 = 58.60

58.40/57.89/57.34 = 57.88

59.27/58.33/57.81 = 58.47

59.49/58.20/58.10 = 58.60

/& 4] Softmax

62.52/61.55/60.87 = 61.65

*62.70/61.71/61.19 = 61.87

62.22/60.83/60.51 = 61.19

*62.74/61.69/61.17 = 61.87

62.36/61.32/60.72 = 61.47

*62.77/61.69/61.17 =~ 61.88

62.09/60.66/60.50 = 61.08

60.42/59.65/59.45 = 59.84

62.29/60.95/60.66 = 61.30

62.09/60.66/60.50 = 61.08

£ & Softmax

*62.67/62.01/61.97 = 62.22

* 62.85/62.38/61.95 = 62.39

61.94/59.88/59.42 = 60.41

62.39/60.95/60.35 = 61.23

62.37/61.39/60.82 = 61.53

*62.76/61.77/61.23 = 61.92

62.35/61.67/61.38 = 61.80

60.90/60.81/60.05 = 60.59

*62.42/61.80/61.63 =~ 61.95

62.35/61.67/61.38 = 61.80
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Softmax

A I RRET A § SR AR AR

BOES

R (%)

Meta-50-N

59.67/58.98/58.89 = 59.18

60.50/59.36/59.36 = 59.74

60.32/59.98/59.14 = 59.81

00.05/59.24/59.10 = 59.46

60.12/59.28/58.80 = 59.40

59.77/59.74/59.30 = 59.60

Meta-50-N

*62.55/62.49/62.16 = 62.40

59.84/59.72/58.78 = 59.45

61.20/61.13/60.83 = 61.05

*62.46/62.34/62.05 ~ 62.28

*62.31/62.08/61.95 = 62.11

62.09/61.73/61.70 = 61.84

Meta-SVM

58.00/57.98/56.91 = 57.63

60.68/60.63/59.64 = 60.32)

163.11/62.78/62.71 = 62.87

163.27/62.90/62.75 = 62.97

163.19/62.98/62.65 = 62.94

E= ot

Meta-50-N

59.75/59.39/59.32 = 59.49

60.16/59.69/59.46 = 59.77

59.76/59.72/59.66 = 59.71

59.70/59.68/59.51 = 59.63

59.73/59.32/59.06 = 59.37

Meta-SVM

60.33/59.98/59.83 = 60.05

*62.25/62.20/61.71 = 62.05

163.91/63.83/63.51 = 63.75

1 63.39/63.33/62.91 = 63.21

! 63.83/63.14/63.09 = 63.35
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@ =% 3.6-3.6.2-3.6.2.2(CIFAR-10) % ¢

% 7.8:

F B 3.6-3.6.2-3.6.2.2(CIFAR-10) %

= 5

S 4

L

J‘E%

ﬁ%‘p

Er )

FLES TR

“”"Hie? l;‘i&'

RIN-3=Y

3 B (%)

"&\

/,
]

‘:&

ﬂu‘!‘wl
S
§8L3
& 8t 4
§8L 5

36.62/35.52/35.04 = 35.73
36.59/36.52/33.71 = 35.61
38.27/37.23/34.81 = 36.77
22.82/21.98/20.17 = 21.66
33.41/31.69/31.42 = 32.17

E-)

E)

E-)

-
,

B

56.17/55.49/53.68 = 55.11

S-P AT

57.93/56.75/55.83 = 56.84

E-)

E-1y

E-1

E-1

/T

/7 %

7

7

L

L

AT

'LLjﬂ[\i

Softmax-# £z

AL Ik

*60.08/59.92/59.42 = 59.81

BB

* 60.29/59.83/52.36 = 57.49

Softmax- Z. &

44.10/43.30/41.26 = 42.89

45.12/40.80/38.06 =~ 41.33

Softmax-= f&

56.87/55.33/55.22 = 55.81

50.75/49.09/42.89 = 47.58

EE-AE

* 58.47/58.42/58.00 =~ 58.30

* 57.64/56.65/56.34 =~ 56.88

231 #F-Soft

* 58.88/58.63/58.53 = 58.68

* 58.47/58.42/58.00 = 58.30

TR E LR

*60.23/59.98/59.47 = 59.89

* 60.68/60.03/53.75 = 58.15

37.06/34.80/33.61 = 35.16

41.86/35.67/33.56 = 37.03

57.49/56.82/55.27 = 56.53

51.25/50.34/45.93 = 49.17

55.57/55.51/54.93 = 55.34

55.48/54.96/54.29 = 54.91

55.70/55.04/54.93 = 55.22

55.57/55.51/54.93 = 55.34

5] Softmax

55.55/53.81/53.79 = 54.38

* 58.03/56.81/55.88 = 56.91

52.26/50.52/49.99 = 50.92

* 58.11/56.79/55.94 = 56.95

54.81/52.89/52.64 = 53.45

* 58.18/56.75/55.93 = 56.95

57.71/56.15/55.76 = 56.54

56.70/55.51/55.29 = 55.83

57.63/56.16/55.79 = 56.53

57.71/56.15/55.76 = 56.54

£ & Softmax

* 58.72/58.69/58.65 =~ 58.69

*59.73/59.57/58.76 = 59.35

44.93/41.55/40.99 = 42.49

55.12/52.69/51.83 = 53.21

54.85/52.93/52.76 = 53.51

* 58.09/56.74/56.09 = 56.97

*59.02/58.94/58.35 = 58.77

*57.99/57.74/57.36 = 57.70

*59.26/58.97/58.54 = 58.92

*59.02/58.94/58.35 = 58.77
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Softmax

Softmax

Softmax

Softmax

¥/ 7, 0 e

A%/ M

/7 ¥

FARERPEIFFLESIAFIARIAE [ HIES R (%)
Softmax W/ M A G % T 55.14/54.62/53.82 ~ 54.53

* 58.00/57.03/55.92 = 56.98

49.47/47.92/47.43 = 48.27

56.18/54.02/53.21 = 54.47

51.80/51.65/51.32 = 51.59

56.42/54.56/53.60 = 54.86

57.32/56.58/56.14 = 56.68

57.20/56.19/55.71 = 56.37

56.44/56.15/56.11 = 56.23

57.32/56.58/56.14 = 56.68

|+

e N

* 58.65/58.54/58.00 = 58.40

*59.96/59.14/58.85 = 59.32

49.47/47.92/47.33 =~ 48.24

56.18/54.08/53.21 = 54.49

56.58/56.48/55.05 = 56.04

* 58.29/56.73/56.69 = 57.24

*57.55/57.43/55.71 = 56.90

56.39/56.37/54.93 = 55.90

~ 57.55/56.77/56.19 = 56.84

* 57.55/57.43/55.71 = 56.90

% %] Softmax

54.20/52.98/52.68 = 53.29

*57.94/56.77/55.81 = 56.84

52.65/50.89/50.45 = 51.33

* 58.07/56.76/55.82 = 56.88

53.46/52.65/52.19 = 52.77

* 58.05/56.80/55.87 = 56.91

57.01/55.25/54.99 = 55.75

56.53/55.35/55.02 = 55.63

56.59/55.32/54.84 = 55.58

57.01/55.25/54.99 = 55.75

£ & Softmax

56.50/56.14/56.07 = 56.24

*59.04/58.35/57.49 = 58.29

49.39/47.05/46.69 = 47.71

56.71/54.98/54.03 = 55.24

53.79/53.34/52.71 = 53.28

* 58.18/57.15/56.20 = 57.18

* 58.55/58.42/58.08 = 58.35

* 58.01/57.46/57.37 = 57.61

* 58.63/58.53/58.24 = 58.47

* 58.55/58.42/58.08 =~ 58.35

T35

LW F L

* 58.48/58.42/57.40 = 58.10

* 59.54/59.07/57.40 = 58.67

46.96/46.40/45.20 = 46.19

54.28/51.87/50.93 = 52.36

55.49/54.38/53.71 = 54.53

56.67/54.90/52.79 = 54.79

*59.14/58.91/58.33 = 58.79

* 58.05/57.33/57.03 = 57.47

*59.35/59.06/58.78 = 59.06

*59.14/58.91/58.33 = 58.79

i3 4R 4

*60.05/59.74/59.16 = 59.65

45.99/45.41/43.59 = 45.00

53.68/51.23/50.20 = 51.70

*57.96/57.83/56.04 =~ 57.28

* 57.89/57.83/56.57 = 57.43

56.29/55.23/54.95 = 55.49

55.36/54.96/54.12 = 54.81

55.77/54.84/54.77 = 55.13

56.29/55.23/54.95 = 55.49
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AR IRRREIFFLAFSIAFIHRIAE RO ES # I R (%)

Softmax [T = /& %] Softmax 54.97/53.46/53.18 ~ 53.87
*57.99/56.85/55.89 =~ 56.91
52.40/50.80/50.13 = 51.11
*58.03/56.78/55.86 ~ 56.89
54.11/52.81/52.45 ~ 53.12
*58.09/56.92/55.92 ~ 56.98
57.37/55.63/55.46 ~ 56.15
56.62/55.48/55.19 =~ 55.76
57.28/55.66/55.36 ~ 56.10
57.37/55.63/55.46 ~ 56.15
Softmax  |L & £ & Softmax *57.94/57.57/57.34 =~ 57.62,
*59.51/58.95/58.29 ~ 58.92
47.30/44.31/44.28 ~ 45.30
55.96/53.86/53.10 ~ 54.31
54.40/53.29/52.88 ~ 53.52
* 58.15/57.10/56.24 = 57.16
*59.23/59.02/58.69 ~ 58.98
*58.02/57.91/57.56 =~ 57.83
*59.23/59.14/58.88 ~ 59.08
*59.23/59.02/58.69 ~ 58.98
Softmax P ¥k AwEWLE R 160.44/59.83/59.76 ~ 60.01
* 60.59/60.57/52.81 =~ 57.99
42.58/40.91/39.68 ~ 41.06
41.90/35.95/34.27 =~ 37.37
57.53/55.49/54.38 ~ 55.80
48.18/46.94/40.85 =~ 45.32
*58.31/57.53/57.18 = 57.67
55.69/55.53/55.07 = 55.43
*58.86/58.20/57.31 ~ 58.12
*58.31/57.53/57.18 = 57.67
Softmax [P %k IR EVRT *57.50/57.45/56.40 ~ 57.12
57.56/57.56/51.62 = 55.58
40.76/38.55/36.70 =~ 38.67
40.43/33.90/33.22 =~ 35.85
56.68/55.94/54.62 =~ 55.75
52.66/50.93/48.88 =~ 50.82]
52.89/48.50/48.25 ~ 49.88
51.77/48.95/48.11 ~ 49.61
52.77/48.31/47.87 =~ 49.65
52.89/48.50/48.25 ~ 49.88
Softmax  [#p 3 4 %] Softmax 54.99/53.36/52.99 ~ 53.78
* 58.00/56.84/55.85 = 56.90
51.14/49.24/48.87 ~ 49.75
* 58.14/57.09/56.18 = 57.14
53.28/51.53/50.75 ~ 51.85
*58.26/57.11/56.20 ~ 57.19
57.18/55.43/55.24 ~ 55.95
56.44/55.20/55.02 =~ 55.55
57.12/55.57/55.19 = 55.96
57.18/55.43/55.24 ~ 55.95
Softmax EES £ & Softmax * 58.14/57.91/57.84 = 57.96
*59.61/59.24/58.61 ~ 59.15
45.15/41.89/41.85 =~ 42.96
55.88/53.89/53.09 ~ 54.29
54.07/52.47/51.84 =~ 52.79
*58.39/57.48/56.61 ~ 57.49
*58.91/58.82/58.43 ~ 58.72
*57.80/57.79/57.34 ~ 57.64
*59.03/59.03/58.50 ~ 58.85
*58.91/58.82/58.43 =~ 58.72
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FATIRPEIFFELA I IR IAE (B ES HIF R (%)

2 L AT/ e e W 53.29/51.22/50.72 = 51.74
57.98/56.18/55.61 = 56.59
52.48/51.04/50.56 = 51.36
57.78/56.37/55.60 = 56.58
52.31/50.51/49.70 = 50.84
57.73/55.92/55.32 = 56.32
56.21/53.76/53.31 = 54.43
56.46/54.28/53.83 = 54.86
53.78/52.45/51.14 = 52.46
56.21/53.76/53.31 = 54.43
2 i L e R e 54.62/53.68/53.48 = 53.93
* 58.53/57.59/56.99 = 57.70
52.48/51.04/50.56 = 51.36
57.78/56.37/55.60 = 56.58
53.84/53.12/52.46 = 53.14
58.46/57.01/56.41 = 57.29
57.81/56.40/56.31 = 56.84
57.67/56.01/55.95 = 56.54
56.38/55.86/55.30 = 55.85
*57.81/56.40/56.31 = 56.84
2 i/ 2 v | H] Softmax 53.58/51.75/51.68 = 52.34

57.94/56.72/55.84 = 56.83

53.01/51.25/51.04 = 51.77
*57.96/56.78/55.81 = 56.85

52.98/51.28/51.02 = 51.76
*57.97/56.76/55.79 = 56.84

56.59/55.05/54.61 = 55.42)

56.50/55.06/54.92 = 55.49

56.07/54.64/54.31 = 55.01

56.59/55.05/54.61 = 55.42
L L /7 1w | & B Softmax 54.31/52.83/52.72 = 53.29
* 58.26/57.33/56.40 =~ 57.33

52.17/50.26/50.08 = 50.84

57.78/56.21/55.35 = 56.45

53.08/51.35/51.12 = 51.85
*57.99/56.84/55.86 = 56.90

57.33/56.05/55.96 = 56.45

57.10/55.79/55.74 = 56.21

57.22/56.05/55.84 = 56.37

57.33/56.05/55.96 = 56.45
T g I 35 I RN 56.86/55.92/54.99 = 55.92
* 58.97/58.03/56.54 = 57.85
49.78/49.11/47.93 = 48.94
56.66/54.93/54.31 = 55.30
54.26/53.48/53.18 = 53.64
57.87/56.11/55.12 = 56.37
58.98/58.26/57.31 = 58.18
58.27/57.05/56.43 = 57.25
58.78/58.37/57.45 = 58.20)
58.98/58.26/57.31 = 58.18
59.23/59.10/58.64 = 58.99
59.87/59.75/59.14 = 59.59
48.62/47.45/46.35 =~ 47.47
56.16/54.40/53.58 = 54.71
57.20/56.79/56.08 = 56.69
* 58.63/58.12/57.53 = 58.09
* 58.16/58.03/57.71 = 57.97

57.25/56.80/56.37 = 56.81
*57.99/57.67/57.61 = 57.76
* 58.16/58.03/57.71 = 57.97

*

*
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T

£ i

it

T

EEE

o

T 15

% %] Softmax

54.54/52.85/52.78 = 53.39

57.94/56.72/55.81 = 56.82

52.84/50.93/50.33 = 51.37

* 58.05/56.81/55.87 = 56.91

53.87/52.13/51.79 = 52.60

* 58.06/56.83/55.84 = 56.91

57.38/55.60/55.22 = 56.07

56.53/55.17/55.15 = 55.62

57.25/55.57/55.11 = 55.98

57.38/55.60/55.22 = 56.07

£ & Softmax

57.03/56.47/56.20 = 56.57

*59.04/58.53/57.64 = 58.40

48.86/45.96/45.91 = 46.91

56.52/54.54/53.81 = 54.96

54.04/52.43/52.16 = 52.88

* 58.09/56.97/56.07 = 57.04

*59.09/58.75/58.68 ~ 58.84

* 58.10/57.71/57.53 = 57.78

*59.09/58.76/58.71 = 58.85

* 59.09/58.75/58.68 =~ 58.84

(EN

I

IE

(RS

N uE R

*60.31/59.84/59.52 = 59.89

* 60.33/60.00/52.46 =~ 57.60

43.77/42.56/40.68 =~ 42.34

44.28/39.71/37.39 = 40.46

57.37/55.49/54.94 = 55.93

50.01/48.29/42.64 = 46.98

* 58.73/58.73/58.13 = 58.53

57.31/56.53/56.47 = 56.77

*59.11/58.92/58.82 = 58.95

* 58.73/58.73/58.13 =~ 58.53

S P A

*59.43/59.21/58.39 = 59.01

* 59.73/59.24/53.21 = 57.39

39.86/39.13/36.00 = 38.33

42.61/36.76/35.08 = 38.15

57.36/57.25/55.54 = 56.72

53.41/51.66/47.95 = 51.01

53.97/53.11/52.17 = 53.08

53.86/52.53/51.85 = 52.75

53.53/53.18/51.60 = 52.77

53.97/53.11/52.17 = 53.08

/& 4] Softmax

55.10/53.54/53.40 = 54.01

*57.99/56.77/55.82 = 56.86

51.65/49.94/49.46 = 50.35

* 58.22/56.89/56.01 = 57.04

53.97/52.31/51.80 = 52.69

* 58.23/56.94/55.95 = 57.04

57.45/55.92/55.54 = 56.30

56.65/55.40/55.08 = 55.71

57.42/56.10/55.58 = 56.37

57.45/55.92/55.54 = 56.30

£ & Softmax

* 58.39/58.30/58.23 =~ 58.31

*59.64/59.37/58.69 = 59.23

45.34/41.95/41.77 = 43.02

55.66/53.36/52.63 = 53.88

54.44/52.96/52.35 = 53.25

* 58.27/57.27/56.47 = 57.34

*59.13/59.07/58.58 =~ 58.93

* 58.06/57.91/57.49 = 57.82

*59.26/59.12/58.66 = 59.01

*59.13/59.07/58.58 =~ 58.93
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FA G IR RET EEA E S A KIR AL RO E S ¥ R (%)

Meta- -2 1  [Meta-50-N |* 58.68/57.82/57.61 =~ 58.04
T *59.36/58.54/57.99 = 58.63
* 58.81/58.22/57.79 = 58.27
* 58.44/57.93/57.90 = 58.09
* 58.60/57.99/57.95 =~ 58.18
*59.97/59.71/59.39 =~ 59.69

Softmax Meta-50-N |* 58.87/57.85/57.59 = 58.10
*59.21/59.13/58.63 = 58.99
*60.01/59.53/59.12 = 59.55
*60.23/60.13/59.08 = 59.81
*59.92/59.88/58.86 =~ 59.55
Meta-SVM |* 59.28/58.40/58.01 = 58.56
*59.85/59.35/59.07 = 59.42
161.47/61.38/60.68 = 61.18
161.63/61.21/61.09 = 61.31
161.49/61.03/60.29 = 60.94

Meta-50-N |* 58.90/58.59/58.36 = 58.62
*59.16/58.58/58.45 = 58.73
*59.21/58.56/58.27 = 58.68
* 58.70/58.69/57.93 =~ 58.44
* 58.77/58.73/57.75 = 58.42
Meta-SVM |* 60.03/59.92/59.69 = 59.88
161.23/60.99/60.32 = 60.85
162.17/62.16/61.56 =~ 61.96
161.77/61.59/61.11 = 61.49
161.95/61.79/61.48 = 61.74

[ #

E-
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% 5% 3.6-3.6.3(CIFAR-10) % %7 & %

% 7.9: 9 % 3.6-3.6.3(CIFAR-10);’€f,:'f.f‘:!’—% %

FLNLR[RPEIFFELAESER *’*'Hi;’ :;H'if hf S # & R (%)

& F F a-2L 1| 28.42/28.40/26.70 ~ 27.84
-2L20 21.38/21.18/21.12=21.23
4 831 22.07/21.30/20.70 = 21.36
-84 19.87/18.54/17.83 = 18.75
a-BL 5| 28.84/26.98/26.95 = 27.59

‘:&

E-)
E
E-)

# BB | 26.79/25.16/24.47 = 25.47
5P T 24.10/24.09/23.79 = 23.99

E-)

Wz & A o] E v @ Softmax-#FE 3 -8 4t |* 57.05/56.30/55.43 = 56.20
AR AR | 23.43/23.21/22.90 = 23.18
Softmax-7 ¥ * 56.64/56.37/56.05 = 56.35
23.61/23.07/22.81 = 23.16
Softmax- f& % 57.43/56.57/56.30 = 56.77
23.43/21.01/20.34 = 21.59
B A % 54.92/54.73/50.47 = 53.37
% 49.05/45.76/42.26 = 45.69)
1L 3 BE-Soft % 56.07/56.05/53.13 = 55.08
% 54.92/54.73/50.47 = 53.37
i ERECER % 57.32/57.01/56.68 = 57.00

23.64/23.45/22.74 = 23.28
% 55.95/55.59/54.07 = 55.20

23.40/23.23/23.20 = 23.28
* 56.64/56.37/56.02 = 56.34

23.51/22.31/20.21 = 22.01
% 55.89/55.62/54.82 = 55.44
*49.12/46.30/45.35 = 46.92
% 57.00/56.29/55.60 = 56.30
% 55.89/55.62/54.82 = 55.44
%] Softmax % 45.80/44.30/43.71 = 44.60

24.07/24.02/23.81 = 23.97
* 46.30/43.47/43.20 = 44.32

24.06/23.99/23.81 = 23.95
% 53.95/52.90/52.19 = 53.01

24.08/23.87/23.84 = 23.93
* 36.44/36.13/34.39 = 35.65
%29.48/29.37/26.49 = 28.45
%39.68/39.47/37.52 = 38.89
* 36.44/36.13/34.39 = 35.65
£ & Softmax * 45.99/44.40/43.88 = 44.76

24.09/24.08/23.83 = 24.00
* 46.20/43.40/43.02 = 44.21

24.11/24.00/23.77 = 23.96
% 53.98/52.90/52.21 = 53.03

24.08/23.88/23.84 = 23.93
*36.37/36.32/34.43 = 35.71
%29.73/29.36/26.62 = 28.57
*38.03/37.92/35.99 = 37.31
% 36.37/36.32/34.43 = 35.71

E-1y

7

E-1
L

L

7

E-1
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FATRER[PRIFFAESIRBIARIALE HIES # &R (%)
Softmax /e o B LR * 48.84/46.88/46.60 =~ 47.44
24.21/23.88/23.57 =23.89
*55.97/55.12/54.76 = 55.28
23.84/23.51/23.48 =~ 23.61
*56.14/55.60/55.14 = 55.63
23.60/23.41/23.36 =23.46
*42.67/42.41/39.77 = 41.62
*40.69/39.47/36.17 = 38.78
*45.78/44.90/43.17 = 44.62
*42.67/42.41/39.77 = 41.62
Softmax ViR A R e e e S *49.12/47.14/46.82 =~ 47.69
24.03/23.69/23.61 =23.78
*55.97/55.12/54.76 = 55.28
23.84/23.51/23.48 = 23.61
* 56.67/56.28/55.88 = 56.28
23.49/23.44/23.03 = 23.32
*42.40/42.27/38.74 = 41.14
*41.93/41.30/37.85 = 40.36
*45.02/44.63/42.11 = 43.92
*42.40/42.27/38.74 = 41.14
Softmax i/ 7. 1 |[& W] Softmax *37.56/36.24/35.31 = 36.37
24.09/24.06/23.80 =~ 23.98
* 47.84/45.09/44.83 = 45.92
24.08/23.96/23.81 =23.95
*51.09/49.00/48.88 =~ 49.66
24.09/23.96/23.82 = 23.96
*3(0.28/29.83/27.45 = 29.19
*28.02/27.39/24.22 = 26.54
*32.19/31.16/29.35 = 30.90
*30.28/29.83/27.45 = 29.19
Softmax  [{#/Z e & & Softmax *37.65/36.21/35.50 = 36.45
24.11/24.04/23.82 = 23.99
*47.61/44.70/44.43 = 45.58
24.15/23.96/23.77 = 23.96
*51.12/49.04/48.92 =~ 49.69
24.10/23.95/23.82 = 23.96
*29.96/29.52/26.82 = 28.77
*27.94/27.47/24.13 = 26.51
*30.85/30.39/27.58 = 29.61
*29.96/29.52/26.82 = 28.77
Softmax L 35 P AN * 54.93/54.86/53.90 = 54.56
23.83/23.71/23.57 = 23.70
* 56.44/55.91/55.36 = 55.90
23.49/23.44/23.42 = 23.45
* 57.06/56.61/56.00 = 56.56
23.38/22.67/22.42 =22.82
* 51.85/50.49/46.76 =~ 49.70
*45.07/42.68/39.05 = 42.27
*53.91/53.73/51.17 = 52.94
*51.85/50.49/46.76 =~ 49.70
* 55.43/55.35/55.26 = 55.35
23.98/23.72/23.71 = 23.80
* 56.44/55.91/55.27 = 55.87
23.49/23.48/23.42 = 23.46

|+

23.38/22.86/22.26 =~ 22.83
*52.51/51.23/50.72 = 51.49
*46.13/44.39/42.25 = 44.26
* 54.48/53.94/53.11 = 53.84
*52.51/51.23/50.72 = 51.49
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Softmax X & A %] Softmax * 42 .15/40.44/39.45 ~ 40.68
24.07/24.03/23.81 ~23.97
* 47.07/44.44/43 91 =~ 4514
24.09/23.97/23.81 ~23.96
*52.71/51.01/50.83 =~ 51.52,
24.08/23.92/23.80 ~23.93
*33.32/33.22/31.08 = 32.54
*28.95/28.40/25.34 ~ 27.56,
*36.13/35.61/33.50 ~ 35.08
*33.32/33.22/31.08 = 32.54
Softmax [T & £ & Softmax * 42 31/40.65/39.97 ~ 40.98
24.05/24.05/23.78 ~ 23.96
* 46.82/44.15/43.77 ~ 44 91
24.13/24.00/23.81 ~23.98
*52.71/51.02/50.83 =~ 51.52
24.09/23.91/23.79 =~ 23.93
*33.31/33.14/30.50 ~ 32.32
*28.76/28.49/25.25 ~ 27.50)
*34.57/34.34/32.04 ~ 33.65
*33.31/33.14/30.50 ~ 32.32|
Softmax P ¥k AwEWLE R *57.38/56.51/55.95 ~ 56.61
23.18/22.60/22.12 = 22.63
*57.03/56.76/56.38 ~ 56.72
23.42/22.10/21.20 = 22.24
*57.19/56.30/56.29 =~ 56.59
22.81/19.17/18.12 = 20.03
*56.19/54.91/52.73 ~ 54.61
*49.63/45.75/42.60 ~ 45.99
*56.08/55.52/54.48 ~ 55.36,
*56.19/54.91/52.73 =~ 54.61
Softmax [P %k TR E VR 1'57.89/57.24/56.90 =~ 57.34
22.95/22.52/21.89 = 22.45
*57.03/56.76/56.23 = 56.67
23.42/22.10/21.20 = 22.24
*57.65/57.01/56.92 ~ 57.19
22.01/19.97/17.57 =~ 19.85
*53.24/52.76/50.29 =~ 52.10|
* 48.33/44.98/42.86 ~ 45.39
*52.58/52.48/48.73 =~ 51.26
*53.24/52.76/50.29 =~ 52.10|
Softmax [P %k A w] Softmax *38.02/37.23/35.63 ~ 36.96
24.09/24.02/23.77 =~ 23.96
* 42 87/41.02/40.28 ~ 41.39
24.07/24.00/23.83 ~ 23.97
*48.19/45.83/45.41 ~ 46.48
24.07/23.94/23.84 ~ 23.95
*30.26/29.93/27.60 = 29.26
26.51/25.21/22.62 =~ 24.78
*32.34/31.79/29.70 ~ 31.28
*30.26/29.93/27.60 ~ 29.26,
Softmax EES £ & Softmax * 37.97/37.25/35.94 = 37.05
24.05/24.01/23.79 ~ 23.95
*4270/40.90/39.96 ~ 41.19
24.15/24.06/23.76 ~ 23.99
* 48.18/45.84/45.37 ~ 46.46,
24.05/23.96/23.83 ~ 23.95
*29.88/29.59/26.79 ~ 28.75
26.20/25.13/22.68 ~ 24.67
*30.87/30.53/27.84 ~ 29.75
*29.88/29.59/26.79 ~ 28.75
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2 L F/ L R e B E *36.04/35.95/35.09 = 35.69
24.02/23.99/23.78 = 23.93
* 47.65/45.67/45.61 = 46.31
24.20/24.05/23.85 = 24.03
*49.99/49.35/49.09 ~ 49.48
23.92/23.85/23.80 = 23.86
*31.02/30.24/28.99 =~ 30.08
*29.54/29.47/26.22 = 28.41
*35.87/34.02/33.91 = 34.60
*31.02/30.24/28.99 = 30.08
2 i L e R e *36.12/35.52/34.93 = 35.52
24.00/23.90/23.80 = 23.90
*47.65/45.67/45.61 =~ 46.31
24.20/24.05/23.85 = 24.03
*50.29/49.88/49.60 ~ 49.92
23.93/23.90/23.87 = 23.90
*30.58/29.86/28.01 =~ 29.48
*29.73/29.70/26.66 =~ 28.70
*34.80/32.82/32.73 = 33.45
*30.58/29.86/28.01 = 29.48
2 i/ 2 v | H] Softmax *33.03/32.97/32.14 = 32.71
24.08/24.08/23.78 = 23.98
*44.46/42.41/41.28 = 42.72
24.10/24.08/23.78 = 23.99
*46.52/44.50/44.27 = 45.10
24.07/24.07/23.79 = 23.98
*28.02/26.78/25.79 = 26.86
26.54/25.77/22.94 = 25.08
*29.08/28.02/27.30 = 28.13
*28.02/26.78/25.79 =~ 26.86
152 i /2 e | & & Softmax *33.25/32.91/32.46 = 32.87
24.10/24.08/23.77 = 23.98
* 43.54/41.54/40.64 =~ 41.91
24.16/23.98/23.72 = 23.95
* 46.59/44.59/44.33 = 45.17
24.08/24.05/23.82 = 23.98
*27.40/26.65/25.26 = 26.44
26.39/25.63/22.70 = 24.91
*28.00/27.02/25.93 =~ 26.98
*27.40/26.65/25.26 =~ 26.44
T g I 35 I RN *50.84/49.51/49.38 = 49.91
24.15/23.81/23.76 = 23.91
*53.16/52.01/51.88 = 52.35
23.99/23.84/23.80 = 23.88
*55.97/55.52/54.81 = 55.43
23.82/23.64/23.61 = 23.69
*44.57/44.12/41.24 = 43.31
*37.16/36.69/34.77 = 36.21
*50.77/50.18/48.02 = 49.66
*44.57/44.12/41.24 = 43 .31
& gL T 5 EN R ALE N *51.13/50.27/50.07 = 50.49
23.93/23.82/23.68 = 23.81
*53.16/52.01/51.88 = 52.35
23.99/23.84/23.80 = 23.88
*56.28/56.04/55.90 = 56.07
24.05/23.65/23.62 = 23.77
*44.63/44.35/42.20 =~ 43.73
*38.35/37.67/35.38 =< 37.13
*50.75/50.26/48.82 = 49.94
* 44.63/44.35/42.20 =~ 43.73
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EET T1n i w] Softmax *40.53/39.13/38.16 =~ 39.27

24.07/24.01/23.81 = 23.96
* 45.41/43.11/42.27 = 43.60)

24.09/24.05/23.86 ~ 24.00
*51.39/49.65/49.45 ~ 50.16

24.06/24.04/23.84 =~ 23.98
*32.28/32.27/30.26 = 31.60
*28.15/27.63/24.53 = 26.77
*34.90/34.19/32.72 ~ 33.94
*32.28/32.27/30.26 =~ 31.60
g T £ & Softmax *40.67/39.42/38.66 ~ 39.58

24.07/24.07/23.72 = 23.95
* 44.95/42.56/41.72 ~ 43.08

24.14/24.07/23.76 ~ 23.99
* 51.45/49.68/49.48 ~ 50.20

24.07/23.99/23.87 = 23.98
*31.90/31.90/29.65 = 31.15
*27.92/27.61/24.51 =~ 26.68
*33.31/32.86/31.02 = 32.40
*31.90/31.90/29.65 = 31.15
2 IEES ARE ST IR *57.13/56.12/55.64 ~ 56.30

23.32/22.85/22.81 = 22.99
*56.88/56.71/56.27 ~ 56.62

23.63/22.70/22.68 =~ 23.00
*57.37/56.39/56.22 =~ 56.66

23.17/20.67/19.38 = 21.07
* 55.94/55.15/52.08 =~ 54.39
*49.17/46.07/43.30 ~ 46.18
*56.39/56.36/54.14 = 55.63
*55.94/55.15/52.08 =~ 54.39
L L ES R E LR *57.62/57.40/56.63 =~ 57.22

23.29/22.77/22.73 = 22.93
*56.88/56.71/56.02 =~ 56.54

23.63/22.68/22.68 =~ 23.00
*57.69/57.37/56.57 =~ 57.21

22.90/21.00/19.40 =~ 21.10
* 55.84/55.06/54.21 =~ 55.04
*49.15/46.33/44.95 ~ 46.81
* 55.46/55.39/53.98 ~ 54.94
* 55.84/55.06/54.21 = 55.04
L L EE S 2 %] Softmax *40.43/39.17/37.89 = 39.16

24.09/24.05/23.80 =~ 23.98
*4535/42.61/42.34 ~ 43.43

24.08/23.99/23.84 = 23.97
*51.36/49.39/49.18 ~ 49.98

24.08/23.93/23.81 = 23.94
*32.07/31.95/30.13 ~ 31.38
*27.80/27.02/24.08 =~ 26.30
*34.62/34.15/32.14 =~ 33.64
*32.07/31.95/30.13 ~ 31.38
L L IEES £ & Softmax *40.60/39.25/38.32 =~ 39.39

24.05/24.03/23.78 ~ 23.95
*45.08/42.62/42.05 = 43.25

24.11/24.03/23.71 ~23.95
*51.36/49.41/49.17 =~ 49.98

24.05/23.96/23.81 ~ 23.94
*31.65/31.56/28.97 =~ 30.73
*27.51/27.06/24.09 ~ 26.22
*32.80/32.69/30.34 ~ 31.94
*31.65/31.56/28.97 ~30.73
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% 5% 3.7-3.7.1-3.7.1.1(CIFAR-10) % J

% 7.10:

¥ % 3.7-3.7.1-3.7.1.1(CIFAR-10) %
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FLES TR
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Softmax-## £z

R e

ﬂu‘!;l
S
§8L3
& 8t 4
§8L 5

32.23/31.99/31.92 = 32.05

26.46/26.07/25.82 = 26.12

26.21/25.51/25.36 = 25.69

32.47/32.39/32.27 = 32.37

32.75/32.04/31.80 = 32.20
60.04/60.00/59.88 = 59.97

B

61.40/60.87/60.78 = 61.02

Softmax-Z- =

60.18/59.85/59.78 = 59.94

61.66/60.92/60.72 = 61.10

Softmax-= f&

59.66/59.49/59.20 = 59.45

61.51/60.72/60.62 = 60.95

HE-DE

58.11/57.85/57.16 = 57.71

56.09/54.87/54.70 = 55.22

231 #F-Soft

57.62/57.52/57.08 = 57.41

58.52/58.32/57.85 = 58.23

ES S P A

60.11/60.04/59.88 =~ 60.01

61.48/60.87/60.85 = 61.07

59.58/59.31/55.28 = 58.06

61.05/60.97/57.13 = 59.72

59.38/58.62/55.63 = 57.88

61.21/60.54/57.39 = 59.71

58.08/57.80/57.17 = 57.68

56.19/54.84/54.61 = 55.21

57.65/57.63/57.02 = 57.43

58.55/58.46/57.84 = 58.28

/& %] Softmax

59.34/59.10/58.96 = 59.13

61.08/60.71/60.52 = 60.77

59.33/58.79/58.40 = 58.84

61.14/60.79/59.95 = 60.63

57.79/57.46/57.19 = 57.48

60.61/60.06/59.79 = 60.15

57.69/57.60/56.56 = 57.28

56.41/54.88/54.66 =~ 55.32

57.74/57.65/56.73 = 57.37

58.30/58.14/57.16 = 57.87

£ & Softmax

59.28/58.54/58.47 = 58.76

60.90/60.74/60.17 = 60.60

59.50/59.20/57.37 = 58.69

61.17/61.01/58.95 = 60.38

57.86/57.48/57.27 = 57.54

60.64/60.11/59.77 = 60.17

58.17/57.45/55.80 = 57.14

56.56/54.84/54.65 = 55.35

58.06/57.73/56.04 = 57.28

58.43/57.95/56.43 = 57.60
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AR I RRREIFFLAFSIAFIHRIAE HAOES # IR (%)

Softmax F/ 7 e e B E L0 60.20/60.07/59.98 = 60.08
61.39/60.88/60.79 =~ 61.02
60.19/60.08/60.02 = 60.10
61.45/60.98/60.79 = 61.07
60.00/59.88/59.61 =~ 59.83
61.37/60.83/60.74 =~ 60.98
58.13/57.61/57.20 = 57.65
55.97/54.89/54.63 =~ 55.16
57.66/57.43/57.04 =~ 57.38
58.49/58.32/57.89 = 58.23
Softmax Vi ARG - S 60.37/60.24/59.93 = 60.18
61.53/61.05/60.82 = 61.13
60.44/60.09/57.63 = 59.39
61.38/61.18/58.66 =~ 60.41
60.52/59.68/58.40 = 59.53
61.54/61.00/59.31 = 60.62
58.08/57.89/57.08 = 57.68
56.23/54.89/54.61 = 55.24
57.65/57.63/56.98 =~ 57.42
58.55/58.44/57.74 = 58.24
Softmax ¥/ M@ |4 %] Softmax 59.98/59.67/59.57 ~ 59.74
61.07/60.78/60.70 = 60.85
59.93/59.74/59.30 = 59.66
61.22/60.98/60.26 = 60.82
59.22/58.84/58.72 =~ 58.93
60.99/60.59/60.41 = 60.66
57.95/57.84/56.91 =~ 57.57
56.29/54.86/54.76 =~ 55.30
57.79/57.79/56.82 = 57.47
58.25/58.14/57.13 = 57.84
Softmax /7. ¥ |& @ Softmax 59.97/59.37/59.16 = 59.50
61.16/61.15/60.46 = 60.92
60.17/59.81/58.56 = 59.51
61.33/61.15/59.68 = 60.72
59.21/58.80/58.69 = 58.90
60.97/60.59/60.37 = 60.64
58.12/57.81/56.32 = 57.42
56.49/54.83/54.57 = 55.30
58.11/57.69/56.56 =~ 57.45
58.44/57.91/56.78 = 57.71
Softmax L 35 AR S S 60.09/60.06/59.96 = 60.04
61.40/60.90/60.77 = 61.02
60.17/60.01/60.00 = 60.06
61.54/60.91/60.80 =~ 61.08
59.93/59.72/59.45 = 59.70
61.52/60.72/60.68 =~ 60.97
58.14/57.68/57.11 = 57.64
56.01/54.82/54.63 = 55.15
57.66/57.54/57.05 = 57.42
58.51/58.35/57.84 =~ 58.23
Softmax = ER xR 60.20/60.17/59.92 = 60.10
61.50/61.01/60.87 = 61.13
60.01/59.66/56.44 = 58.70
61.23/61.04/57.88 = 60.05
59.98/59.12/56.95 = 58.68
61.43/60.81/58.37 = 60.20
58.14/57.80/57.11 = 57.68
56.19/54.82/54.59 = 55.20
57.70/57.64/57.03 = 57.46
58.60/58.44/57.80 ~ 58.28
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o R A

il Sl e

I R (%)

Softmax

Softmax

Softmax

Softmax

Softmax

Softmax

% %] Softmax

59.78/59.34/59.32 = 59.48

61.12/60.67/60.59 = 60.79

59.60/59.25/58.81 = 59.22)

61.21/60.85/60.14 = 60.73

58.55/58.15/58.08 = 58.26,

60.93/60.29/60.16 = 60.46

57.76/57.73/56.73 = 57.41

56.40/54.82/54.75 = 55.32

57.74/57.67/56.80 = 57.40

58.23/58.13/57.15 = 57.84

£ & Softmax

59.59/58.92/58.88 = 59.13

61.06/60.98/60.29 = 60.78

59.84/59.52/57.98 = 59.11

61.30/61.17/59.29 = 60.59

58.58/58.20/58.15 = 58.31

60.94/60.30/60.17 = 60.47

58.16/57.48/56.11 = 57.25

56.49/54.83/54.63 = 55.32

58.19/57.72/56.29 = 57.40

58.40/58.01/56.58 = 57.66

(EN

I

IE

(RS

N uE R

59.92/59.89/59.41 = 59.74

61.34/60.74/60.63 = 60.90

59.82/59.57/59.42 = 59.60

61.46/60.73/60.63 = 60.94

59.13/58.87/58.08 = 58.69

61.49/60.66/60.24 = 60.80

58.10/57.76/56.80 = 57.55

56.19/54.86/54.74 = 55.26

57.69/57.64/57.03 = 57.45

58.54/58.33/57.88 = 58.25

S P A

60.08/59.85/59.34 = 59.76

61.40/61.06/60.60 =~ 61.02

59.27/58.74/52.19 = 56.73

60.92/60.26/55.00 = 58.73

59.25/57.74/53.18 = 56.72

61.06/59.85/55.77 = 58.89

58.00/57.70/56.78 = 57.49

56.37/54.85/54.73 = 55.32

57.73/57.67/56.61 = 57.34

58.73/58.55/57.63 = 58.30

/& 4] Softmax

58.77/58.41/58.22 = 58.47

60.76/60.51/60.03 = 60.43

59.01/58.20/57.66 = 58.29

61.04/60.66/59.57 = 60.42

56.90/56.18/55.72 = 56.27

59.76/59.56/59.24 = 59.52)

57.39/57.35/56.08 = 56.94

56.59/54.87/54.72 = 55.39

57.63/57.51/56.24 = 57.13

58.03/58.03/56.75 = 57.60

£ & Softmax

58.32/57.43/57.43 = 57.73

60.68/60.32/59.65 = 60.22)

59.39/58.73/56.34 = 58.15

61.03/60.87/58.05 = 59.98

56.83/56.26/55.93 = 56.34

59.87/59.61/59.28 = 59.59

57.63/56.76/54.75 = 56.38

56.80/54.72/54.68 = 55.40

58.20/57.41/55.21 = 56.94

58.41/57.61/55.55 = 57.19
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FATIRPEIFFELA I IR IAE (B ES H I R (%)

2 L AT/ e e W 60.13/60.07/59.94 = 60.05
61.29/60.97/60.68 = 60.98
60.12/59.89/59.85 = 59.95
61.30/60.99/60.59 =~ 60.96
59.79/59.59/59.58 = 59.65
61.04/60.82/60.46 = 60.77
58.00/57.54/57.15 = 57.56,
55.75/54.92/54.58 = 55.08
57.51/57.38/57.03 = 57.31
58.41/58.21/57.77 = 58.13
2 i L e R e 60.41/60.33/59.84 = 60.19
61.41/61.02/60.79 = 61.07
60.39/60.13/58.87 = 59.80
61.47/61.30/59.61 = 60.79
60.28/59.77/59.50 = 59.85
61.37/60.87/60.22 = 60.82
58.03/57.85/56.96 = 57.61
56.01/54.92/54.57 = 55.17
57.72/57.47/56.82 = 57.34
58.46/58.39/57.65 = 58.17
2 i/ 2. v e |4 B] Softmax 60.04/59.90/59.86 = 59.93
61.25/60.88/60.81 = 60.98
60.11/59.81/59.57 = 59.83
61.37/60.99/60.36 =~ 60.91
59.62/59.49/59.32 = 59.48
61.11/60.85/60.38 =~ 60.78
58.12/57.95/57.04 = 57.70
55.99/54.94/54.64 = 55.19
57.88/57.63/56.85 = 57.45
58.30/58.05/57.19 = 57.85
L L /7 1w | & B Softmax 60.29/59.75/59.72 = 59.92
61.19/61.14/60.75 = 61.03
60.28/59.91/59.14 = 59.78
61.34/61.09/60.12 = 60.85
59.63/59.48/59.30 = 59.47
61.10/60.84/60.37 = 60.77
58.13/58.00/56.74 = 57.62
56.21/54.95/54.56 = 55.24
58.07/57.95/56.80 = 57.61
58.26/58.09/56.98 = 57.78
T g I 35 I RN 60.24/60.03/60.02 = 60.10
61.45/60.88/60.77 = 61.03
60.30/60.08/59.93 = 60.10
61.47/61.02/60.80 = 61.10
60.13/59.84/59.59 = 59.85
61.46/60.76/60.65 = 60.96
58.07/57.51/57.06 = 57.55
55.87/54.98/54.60 = 55.15
57.62/57.32/57.01 = 57.32
58.50/58.18/57.76 = 58.15
& gL T 5 I N 60.36/60.26/59.99 = 60.20
61.59/61.05/60.83 = 61.16]
60.25/59.97/57.30 = 59.17
61.28/61.12/58.45 = 60.28
60.30/59.65/57.75 = 59.23
61.40/60.90/58.96 = 60.42)
57.97/57.88/56.95 = 57.60
56.09/54.99/54.57 = 55.22
57.66/57.54/56.91 = 57.37
58.56/58.44/57.68 = 58.23
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o R A

TERTESES IR

# I R (%)

T

£ i

it

T

EEE

o

T 15

% %] Softmax

59.83/59.62/59.51 = 59.65

61.17/60.70/60.60 = 60.82

59.63/59.42/59.03 = 59.36

61.28/60.90/60.15 = 60.78

58.76/58.47/58.45 = 58.56,

60.99/60.40/60.27 = 60.55

57.85/57.82/56.88 = 57.52

56.23/54.89/54.69 = 55.27

57.72/57.66/56.88 = 57.42)

58.22/58.17/57.20 = 57.86

£ & Softmax

59.77/59.15/59.06 = 59.33

61.11/61.06/60.41 = 60.86

59.97/59.60/58.29 = 59.29

61.31/61.11/59.54 = 60.65

58.76/58.46/58.45 = 58.56

60.98/60.41/60.25 = 60.55

58.12/57.72/56.26 = 57.37

56.45/54.80/54.58 = 55.28

58.09/57.67/56.44 = 57.40

58.42/57.98/56.74 = 57.71

(EN

I

IE

(RS

N uE R

60.07/59.83/59.56 = 59.82

61.40/60.60/60.58 = 60.86

59.77/59.68/59.30 = 59.58

61.24/60.66/60.63 = 60.84

59.41/59.10/58.30 = 58.94

61.23/60.32/60.12 = 60.56

58.04/57.62/56.77 = 57.48

55.97/54.97/54.52 = 55.15

57.59/57.39/56.71 = 57.23

58.55/58.24/57.78 = 58.19

S P A

60.06/60.06/59.45 = 59.86

61.47/61.01/60.53 = 61.00

59.64/58.90/53.68 = 57.41

60.88/60.49/55.90 = 59.09

59.82/58.10/54.52 = 57.48

61.34/60.22/56.76 = 59.44

57.95/57.87/56.59 = 57.47

56.34/54.94/54.60 = 55.29

57.79/57.63/56.48 = 57.30

58.81/58.63/57.51 = 58.32

/& 4] Softmax

59.07/58.71/58.38 = 58.72

60.95/60.63/60.26 = 60.61

59.20/58.34/57.92 = 58.49

61.06/60.64/59.72 = 60.47

57.13/56.62/56.20 = 56.65

60.13/59.76/59.45 = 59.78

57.48/57.41/56.22 = 57.04

56.53/54.85/54.64 = 55.34

57.68/57.53/56.34 = 57.18

58.13/58.11/56.90 = 57.71

£ & Softmax

58.56/57.84/57.82 = 58.07

60.64/60.40/59.84 = 60.29

59.43/58.90/56.48 = 58.27

60.93/60.89/58.25 = 60.02)

57.14/56.58/56.29 = 56.67

60.11/59.79/59.51 = 59.80

57.93/57.17/55.11 = 56.74

56.66/54.72/54.56 = 55.31

58.17/57.51/55.52 = 57.07

58.34/57.69/55.85 = 57.29
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11. % 5% 3.7-3.7.1-3.7.1.2(CIFAR-10) = %5 i %

% 7.11: §F 5% 3.7-3.7.1-3.7.1.2(CIFAR-10) % B % & %

FL WA

B

SRS

wAhE

R (%)

\

AR E

=
H#
F

a8k 1

80.58/79.97/79.80 = 80.12

EDE

EDE i

[

B

EDE

Satis

81.92/81.80/81.50 = 81.74

Meta-50-N

Meta-50-N

! 82.92/82.33/82.00 =~ 82.42
* 81.88/81.88/81.55 = 81.77

Meta-SVM

* 82.28/81.90/81.90 =~ 82.03

Meta-50-N

81.35/80.97/80.90 = 81.07

Meta-SVM

* 82.33/82.28/82.12 = 82.24

E-)

E-1y

k)

iR

/7.

i/ 7

7

L

L

L

AuE R

Softmax-## £z

P E-AR e

81.62/81.20/80.50 = 81.11

B S

81.90/81.75/81.35 = 81.67

Softmax- Z. &

81.58/81.20/80.65 = 81.14

* 82.00/81.70/81.55 = 81.75

Softmax-= f&

81.62/81.20/80.22 = 81.01

82.00/81.67/81.42 = 81.70

EE-A R

81.47/81.35/81.10 = 81.31

81.83/81.55/81.10 = 81.49

231 #F-Soft

81.42/81.15/80.67 = 81.08

81.85/81.60/81.20 = 81.55

TR E LR

81.62/81.25/80.42 = 81.10

81.90/81.80/81.33 = 81.68

81.67/80.83/80.42 = 80.97

82.12/81.40/81.30 = 81.61

81.62/80.67/80.17 = 80.82

82.03/81.28/81.25 = 81.52

81.47/81.45/80.85 = 81.26

81.75/81.58/80.95 = 81.43

81.60/81.17/80.67 = 81.15

81.83/81.72/81.12 = 81.56

4 %] Softmax

81.25/81.10/80.20 = 80.85

81.90/81.78/81.38 = 81.69

81.20/80.60/80.15 = 80.65

81.85/81.72/81.45 = 81.67

80.95/80.40/79.90 = 80.42)

81.90/81.62/81.35 = 81.62

81.45/81.28/80.97 ~ 81.23

81.75/81.72/81.12 = 81.53

81.47/81.05/80.97 = 81.16

81.55/81.47/81.12 = 81.38

£ & Softmax

81.17/81.05/79.85 = 80.69

81.92/81.65/81.30 = 81.62

81.28/80.70/80.33 = 80.77

81.92/81.58/81.42 =~ 81.64

81.03/80.38/79.92 =~ 80.44

81.92/81.62/81.35 =~ 81.63

81.38/81.38/80.83 ~ 81.20

81.83/81.67/81.10 = 81.53

81.38/81.20/80.97 = 81.18

81.45/81.38/80.95 = 81.26)
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AR I RRREIFFLAFSIAFIHRIAE HAOES # I 2 (%)

Softmax F/ 7 e e B E L0 81.45/81.22/80.65 = 81.11
81.92/81.83/81.42 = 81.72
81.42/81.28/80.72 = 81.14
81.95/81.65/81.53 =~ 81.71
81.40/81.22/80.50 = 81.04
81.92/81.70/81.42 ~ 81.68
81.50/81.38/81.17 = 81.35
81.80/81.67/81.12 = 81.53
81.50/81.12/80.92 = 81.18
81.72/81.67/81.22 = 81.54
Softmax Vi ARG - S 81.42/81.28/80.53 = 81.08
81.95/81.85/81.40 =~ 81.73
81.60/81.22/80.70 = 81.17
82.05/81.53/81.30 =~ 81.63
81.67/81.08/80.72 = 81.16
81.97/81.65/81.35 = 81.66
81.45/81.45/81.00 = 81.30
81.80/81.78/80.92 = 81.50
81.58/81.17/80.88 = 81.21
81.80/81.78/81.28 = 81.62
Softmax  [#/7 ¥ |4 5] Softmax 81.28/81.15/80.40 = 80.94
81.80/81.78/81.42 = 81.67
81.30/80.92/80.50 = 80.91
81.78/81.72/81.42 =~ 81.64
81.33/80.72/80.20 = 80.75
81.85/81.72/81.40 = 81.66
81.38/81.38/81.08 = 81.28
81.80/81.75/81.08 = 81.54
81.47/81.12/81.05 = 81.21
&1.55/81.50/81.17 = 81.41
Softmax /2 e | & & Softmax 81.25/81.10/80.00 = 80.78
81.88/81.72/81.38 = 81.66
81.38/81.08/80.60 = 81.02
81.97/81.62/81.42 = 81.67
81.35/80.72/80.20 = 80.76
81.85/81.72/81.38 = 81.65
81.30/81.25/81.00 = 81.18
81.78/81.70/81.08 = 81.52
81.45/81.15/80.95 = 81.18
81.42/81.40/80.92 = 81.25
Softmax L 5 AR S S 81.53/81.20/80.50 = 81.08

81.92/81.78/81.35 = 81.68

81.47/81.25/80.65 = 81.12
* 82.00/81.75/81.55 = 81.77

81.55/81.22/80.42 = 81.06

81.95/81.67/81.42 = 81.68

81.50/81.35/81.08 = 81.31

81.78/81.60/81.12 = 81.50

81.47/81.10/80.67 = 81.08

81.85/81.62/81.20 = 81.56
Softmax = ER xR 81.58/81.28/80.47 = 81.11
81.90/81.75/81.35 = 81.67
81.65/81.05/80.62 = 81.11
82.08/81.35/81.35 = 81.59
81.62/80.78/80.47 = 80.96
82.00/81.50/81.22 = 81.57
81.50/81.50/80.92 = 81.31
81.70/81.65/80.92 =~ 81.42
81.58/81.22/80.72 = 81.17
81.80/81.78/81.17 = 81.58
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AR IRRREIFFLAFSIAFIHRIAE RO ES # R (%)

Softmax T = /%] Softmax 81.28/81.12/80.28 ~ 80.89
81.83/81.78/81.42 =~ 81.68
81.22/80.62/80.25 = 80.70
81.83/81.72/81.47 = 81.67
81.17/80.45/80.08 ~ 80.57
&1.90/81.65/81.35 =~ 81.63
81.38/81.33/81.03 = 81.25
81.72/81.72/81.05 = 81.50
81.47/81.05/80.97 = 81.16
81.55/81.53/81.17 = 81.42
Softmax = £ & Softmax 81.17/81.15/79.95 = 80.76
81.95/81.67/81.38 = 81.67
81.30/80.88/80.47 =~ 80.88
81.95/81.60/81.42 =~ 81.66
81.17/80.45/80.12 =~ 80.58
&1.88/81.67/81.35 =~ 81.63
81.38/81.33/80.95 = 81.22
81.80/81.72/81.10 = 81.54
81.42/81.20/81.00 = 81.21
81.45/81.35/81.00 = 81.27
Softmax IEES L ELR T 81.53/81.28/80.33 = 81.05
82.05/81.78/81.20 = 81.68
81.60/81.15/80.45 =~ 81.07
82.05/81.55/81.47 = 81.69
81.45/81.03/79.88 =~ 80.79
82.08/81.62/81.35 = 81.68
81.35/81.28/80.88 ~ 81.17
&1.65/81.58/81.05 = 81.43
81.42/81.03/80.62 =~ 81.02
81.75/81.60/81.10 = 81.48
Softmax E'S EREPN 81.47/81.10/79.97 = 80.85
81.97/81.88/81.15 = 81.67
81.78/80.47/80.45 = 80.90
82.12/81.28/81.12 = 81.51
81.92/80.35/80.15 =~ 80.81
82.20/81.20/81.10 = 81.50
81.38/81.20/80.60 = 81.06
81.78/81.55/80.62 =~ 81.32
81.53/81.03/80.55 = 81.04
81.75/81.75/80.85 = 81.45
Softmax  [#F %k 4 5] Softmax 81.10/80.75/79.83 ~ 80.56
81.83/81.58/81.22 = 81.54
81.22/80.22/80.03 =~ 80.49
81.83/81.70/81.40 =~ 81.64
80.47/79.33/79.25 = 79.68
81.78/81.55/81.17 = 81.50
81.33/81.28/80.80 = 81.14
81.83/81.55/81.03 = 81.47
81.35/81.08/80.83 = 81.09
81.40/81.35/80.90 =~ 81.22
Softmax EES £ & Softmax 80.92/80.33/79.65 = 80.30
81.97/81.58/81.20 = 81.58
81.38/80.50/80.40 = 80.76
81.95/81.55/81.42 = 81.64
80.47/79.33/79.30 = 79.70
81.78/81.58/81.22 = 81.53
81.30/80.85/80.62 = 80.92
&1.80/81.50/80.92 = 81.41
81.47/80.85/80.85 = 81.06
81.38/81.03/80.90 = 81.10
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FATIRPEIFFELA I IR IAE (B ES H I R (%)

2 AT/ e e W 81.53/81.17/80.70 =~ 81.13
* 81.97/81.80/81.50 = 81.76

81.38/81.30/80.62 = 81.10

81.78/81.72/81.45 =~ 81.65

81.47/81.20/80.62 =~ 81.10

81.88/81.67/81.47 = 81.67

81.60/81.35/81.22 = 81.39

81.85/81.67/81.22 = 81.58

81.47/81.17/80.90 = 81.18

81.85/81.58/81.40 = 81.61
2 i L e R e 81.33/81.28/80.60 = 81.07
81.85/81.80/81.50 = 81.72
81.47/81.15/80.83 = 81.15
82.10/81.58/81.40 = 81.69
81.42/81.20/80.75 = 81.12
81.90/81.78/81.38 = 81.69
81.45/81.42/81.03 = 81.30
81.83/81.78/81.08 = 81.56
81.67/81.08/80.92 = 81.22)
81.83/81.78/81.35 = 81.65
2 i/ 2 v | H] Softmax 81.35/81.22/80.62 = 81.06
81.83/81.75/81.42 = 81.67
81.53/81.08/80.62 = 81.08
81.75/81.72/81.47 = 81.65
81.35/81.00/80.38 = 80.91
81.78/81.75/81.45 = 81.66
81.47/81.45/81.17 = 81.36
81.80/81.72/81.05 = 81.52
81.40/81.20/81.08 =~ 81.23
81.60/81.47/81.25 = 81.44
152 i /2 e | & & Softmax 81.40/81.20/80.25 = 80.95
81.88/81.80/81.45 =~ 81.71
81.45/81.12/80.72 = 81.10
81.92/81.62/81.40 = 81.65
81.35/81.00/80.40 = 80.92
81.78/81.75/81.45 = 81.66
81.50/81.40/80.97 = 81.29
81.72/81.70/80.97 = 81.46
81.42/81.22/81.00 = 81.21
81.47/81.47/80.97 = 81.30
il L= TR N 81.50/81.17/80.65 = 81.11
81.92/81.80/81.38 = 81.70
81.42/81.30/80.70 =~ 81.14
82.00/81.72/81.47 = 81.73
81.38/81.22/80.55 = 81.05
81.92/81.65/81.40 = 81.66
81.53/81.40/81.15 = 81.36
81.80/81.65/81.12 = 81.52
81.50/81.15/80.83 = 81.16
81.83/81.62/81.20 = 81.55
& gL T 5 EN R ALE N 81.47/81.30/80.58 = 81.12
81.88/81.75/81.40 = 81.68
81.58/81.08/80.70 = 81.12]
82.08/81.45/81.30 = 81.61
81.55/80.97/80.65 = 81.06
82.03/81.58/81.30 =~ 81.64
81.45/81.42/80.88 =~ 81.25
81.80/81.67/80.88 = 81.45
81.53/81.15/80.80 = 81.16
81.78/81.70/81.17 = 81.55
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AR I RPREIFFELAFSIAFIHRIAE ( HAOES # IR (%)

L IETL T 5 /& %] Softmax 81.28/81.17/80.35 = 80.93
81.80/81.78/81.42 = 81.67
81.33/80.78/80.40 = 80.84
81.78/81.72/81.45 =~ 81.65
81.25/80.75/80.10 = 80.70
81.88/81.75/81.38 = 81.67
81.38/81.38/81.05 = 81.27
81.78/81.75/81.08 = 81.54
81.47/81.12/81.03 = 81.21
81.55/81.55/81.20 = 81.43
I L T 5 & & Softmax 81.25/81.08/80.03 = 80.79
81.90/81.72/81.38 = 81.67
81.38/80.95/80.53 = 80.95
81.95/81.60/81.40 =~ 81.65
81.25/80.75/80.12 = 80.71
81.88/81.75/81.38 = 81.67
81.38/81.28/81.03 =~ 81.23
81.72/81.72/81.08 = 81.51
81.42/81.15/80.95 = 81.17
81.47/81.42/80.97 = 81.29
ikl S RE E LR 81.55/81.20/80.38 =~ 81.04
81.88/81.72/81.33 = 81.64
81.53/81.17/80.47 = 81.06
82.05/81.60/81.50 =~ 81.72
81.42/81.12/80.00 = 80.85
81.92/81.58/81.38 = 81.63
81.47/81.38/81.08 = 81.31
81.80/81.58/81.08 = 81.49
81.25/80.95/80.60 ~ 80.93
81.83/81.50/81.20 =~ 81.51
L L EES LRIt 81.50/81.10/80.03 = 80.88
81.90/81.88/81.22 =~ 81.67
81.70/80.72/80.53 = 80.98
82.12/81.22/81.17 = 81.50
81.72/80.55/80.22 = 80.83
82.10/81.28/81.12 = 81.50
81.40/81.35/80.67 =~ 81.14
81.75/81.65/80.75 =~ 81.38
81.50/80.97/80.55 = 81.01
81.83/81.75/80.92 = 81.50
Ji E'S % %] Softmax 81.33/81.03/79.80 = 80.72)
81.88/81.60/81.30 =~ 81.59
81.22/80.35/80.08 = 80.55
81.80/81.72/81.38 = 81.63
80.72/79.60/79.38 = 79.90
81.85/81.58/81.25 = 81.56
81.40/81.25/80.85 = 81.17
81.75/81.53/81.03 = 81.44
81.40/81.10/80.90 =~ 81.13
81.45/81.40/80.83 ~ 81.23
L L LIS & & Softmax 80.90/80.42/79.67 =~ 80.33
81.95/81.58/81.05 =~ 81.53
81.33/80.53/80.47 = 80.78
82.00/81.55/81.35 =~ 81.63
80.72/79.62/79.42 = 79.92
81.85/81.58/81.28 = 81.57
81.33/81.08/80.70 =~ 81.04
81.83/81.58/81.03 ~ 81.48
81.42/80.97/80.95 = 81.11
81.38/81.15/80.88 =~ 81.14
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12. F % 3.7-3.7.1-3.7.1.3(CIFAR-10) = & & %

% 7.12: R % 3.7-3.7.1-3.7.1.3(CIFAR-10) = % & % %

FL WA

B

SRS

AR E

wAhE

B R (%)

\

£ a9 BL2

66.15/65.18/64.55 = 65.29

EDE i

EDE

[

B

EDE

Satis

66.15/65.95/64.60 = 65.57

Meta-50-N

Meta-50-N

*66.10/66.05/65.75 =~ 65.97
* 67.80/67.72/66.88 = 67.47

Meta-SVM

1 67.85/67.58/67.03 = 67.49

Meta-50-N

65.40/65.20/64.62 = 65.07

Meta-SVM

*67.45/67.28/66.55 = 67.09

iR

E-)

/7.

E-D
L

i/ 7

)
L

7

L

AuE R

Softmax-## £z

P E-AR e

64.30/64.08/62.12 = 63.50

B S

66.12/65.72/64.35 = 65.40

Softmax- Z. &

63.55/63.30/62.08 = 62.98

66.03/65.72/64.45 = 65.40

Softmax-= f&

63.15/62.85/61.08 = 62.36

65.75/65.65/64.12 = 65.17

EE-A R

65.40/65.12/64.00 = 64.84

65.83/65.80/65.17 = 65.60)

231 #F-Soft

64.70/64.65/63.38 = 64.24

65.75/65.50/64.45 = 65.23

TR E LR

64.30/64.08/62.12 = 63.50

66.12/65.72/64.35 = 65.40

64.50/63.48/60.80 = 62.93

66.00/65.88/63.62 = 65.17

64.20/63.55/60.05 = 62.60

66.00/65.83/63.27 = 65.03

65.38/65.15/64.05 = 64.86

65.83/65.78/65.08 = 65.56

64.70/64.53/63.20 = 64.14

65.70/65.50/64.35 = 65.18

4 %] Softmax

62.85/62.80/61.20 = 62.28

65.85/65.53/64.03 = 65.14

63.08/62.25/60.45 = 61.93

65.88/65.55/64.00 = 65.14

61.25/60.40/58.27 = 59.97

66.03/64.90/63.17 = 64.70

65.25/64.78/63.38 = 64.47

65.85/65.78/65.00 = 65.54

65.10/64.72/63.12 = 64.31

65.53/65.05/63.85 = 64.81

£ & Softmax

62.45/62.40/60.55 = 61.80

66.05/65.42/63.92 = 65.13

63.80/63.10/60.83 = 62.58

66.05/65.58/63.90 = 65.18

61.27/60.48/58.40 = 60.05

66.05/64.92/63.12 = 64.70

05.33/64.72/63.05 = 64.37

* 65.88/65.80/65.03 = 65.57

65.15/64.62/63.00 = 64.26

65.30/65.00/63.33 = 64.54
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AR I RRREIFFLAFSIAFIHRIAE HAOES # I R (%)

Softmax F/ 7 e e B E L0 64.58/64.33/62.10 = 63.67
66.15/65.97/64.38 = 65.50
64.25/63.80/62.42 = 63.49
65.97/65.88/64.42 = 65.42
63.95/63.83/61.73 = 63.17
65.95/65.85/64.35 =~ 65.38
65.28/65.08/64.08 =~ 64.81

* 65.83/65.75/65.28 = 65.62
64.75/64.55/63.48 = 64.26
65.83/65.38/64.60 = 65.27

Softmax Vi ARG - S 64.58/64.33/62.08 = 63.66

66.15/65.97/64.35 = 65.49

65.08/64.42/62.05 = 63.85

66.10/65.83/64.53 = 65.49

64.95/64.22/61.40 = 63.52

66.08/65.80/64.12 = 65.33

65.25/65.08/64.08 = 64.80

65.75/65.75/65.17 = 65.56

64.67/64.55/63.42 = 64.21

65.72/65.35/64.58 =~ 65.22

Softmax o/ 7. V8w |A %) Softmax 63.85/63.58/61.83 = 63.09
65.85/65.70/64.35 = 65.30
64.08/63.65/61.75 = 63.16
66.00/65.62/64.38 =~ 65.33
62.73/62.52/60.77 = 62.01
65.85/65.53/63.90 = 65.09
65.40/65.08/63.98 = 64.82

* 65.85/65.75/65.20 = 65.60
65.15/65.03/63.83 = 64.67
65.50/65.33/64.12 =~ 64.98

Softmax /7. ¥ |& @ Softmax 63.52/63.35/61.67 = 62.85
65.83/65.70/64.00 = 65.18
64.53/63.83/61.98 = 63.45
66.10/65.95/64.35 = 65.47
62.80/62.45/60.75 = 62.00
65.90/65.53/63.95 =~ 65.13
65.35/65.15/63.52 = 64.67

* 65.88/65.78/65.08 = 65.58
65.22/65.00/63.67 = 64.63
65.42/65.30/63.80 =~ 64.84

Softmax L 15 AR S S 64.42/64.10/62.08 = 63.53

66.08/65.95/64.42 =~ 65.48

63.92/63.73/62.30 = 63.32

66.10/65.90/64.45 =~ 65.48

63.58/63.48/61.50 = 62.85

65.95/65.78/64.10 = 65.28

65.30/65.10/64.00 = 64.80

65.80/65.65/65.15 = 65.53

64.70/64.58/63.30 = 64.19

65.75/65.47/64.50 = 65.24

Softmax = ER xR 64.42/64.10/62.08 = 63.53

66.08/65.95/64.42 = 65.48

64.85/64.05/61.33 = 63.41

66.00/65.72/63.98 = 65.23

64.58/63.95/60.65 = 63.06

65.95/65.80/63.60 = 65.12

65.30/65.10/64.00 = 64.80

65.78/65.78/65.12 = 65.56

64.65/64.47/63.30 = 64.14

65.72/65.53/64.47 =~ 65.24
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o R A

il Sl e

#IF R (%)

Softmax

Softmax

Softmax

Softmax

Softmax

Softmax

% %] Softmax

63.50/63.15/61.60 = 62.75

65.88/65.60/64.10 = 65.19

63.67/63.05/61.10 = 62.61

65.88/65.58/64.15 = 65.20

61.92/61.60/59.60 = 61.04

66.08/65.25/63.35 = 64.89

65.33/64.92/63.73 = 64.66

65.88/65.80/65.08 = 65.59

65.10/64.90/63.55 = 64.52

65.53/65.20/64.03 = 64.92

£ & Softmax

63.02/62.90/61.23 = 62.38

65.95/65.62/63.90 = 65.16

64.15/63.60/61.55 = 63.10

66.05/65.75/64.30 = 65.37

61.95/61.65/59.60 = 61.07

66.05/65.30/63.35 = 64.90

65.17/64.85/63.25 = 64.42)

65.88/65.80/65.05 = 65.58

65.10/64.80/63.33 = 64.41

65.40/65.20/63.60 = 64.73

(EN

I

IE

(RS

N uE R

64.10/64.10/61.40 = 63.20

66.10/65.62/63.95 = 65.22

63.20/62.40/61.25 = 62.28

65.78/65.67/64.40 = 65.28

62.10/61.88/59.20 = 61.06

65.58/65.53/63.88 = 65.00

65.42/65.05/63.50 = 64.66

65.92/65.67/65.08 = 65.56

64.80/64.65/62.88 = 64.11

65.65/65.22/64.25 = 65.04

S P A

64.10/64.10/61.40 = 63.20

66.10/65.62/63.95 = 65.22

64.47/63.60/60.02 = 62.70

66.00/65.72/62.77 = 64.83

64.12/63.20/58.95 = 62.09

65.72/65.65/62.58 = 64.65

65.40/65.08/63.58 = 64.69

65.92/65.85/65.08 = 65.62

64.67/64.33/62.60 = 63.87

65.62/65.20/64.25 = 65.02

/& 4] Softmax

62.12/62.05/59.88 = 61.35

65.97/65.17/63.80 =~ 64.98

62.67/61.58/59.88 = 61.38

66.08/65.38/63.73 = 65.06

60.02/58.17/57.15 = 58.45

65.55/64.65/62.75 = 64.32

65.25/64.47/62.83 = 64.18

65.83/65.70/64.92 = 65.48

65.10/64.30/62.45 = 63.95

65.50/64.88/63.25 = 64.54

£ & Softmax

61.08/61.08/59.15 = 60.44

66.15/65.03/63.65 = 64.94

64.08/62.80/60.83 = 62.57

66.03/65.65/63.83 = 65.17

60.23/58.48/57.10 = 58.60

65.62/64.83/62.83 = 64.43

64.70/63.83/62.02 = 63.52)

65.95/65.65/64.78 = 65.46

64.92/64.03/61.77 = 63.57

65.15/64.42/62.35 = 63.97
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FATIRPEIFFELA I IR IAE (B ES H IR (%)

2 L F/ L R e B E 64.62/64.45/62.35 = 63.81
66.08/65.95/64.42 = 65.48
64.55/64.25/62.48 = 63.76
06.12/65.97/64.47 =~ 65.52)
64.35/64.25/61.80 = 63.47
66.10/65.97/64.35 = 65.47
65.25/65.20/64.20 = 64.88

* 65.85/65.75/65.22 = 65.61
64.78/64.65/63.52 = 64.32)
65.67/65.60/64.53 = 65.27

2 i L e R e 64.62/64.45/62.20 = 63.76
66.08/65.95/64.40 = 65.48
65.10/64.35/62.10 = 63.85
66.10/65.75/64.62 = 65.49
65.05/64.33/61.73 = 63.70
66.05/65.80/64.25 = 65.37
65.20/65.20/64.17 = 64.86

* 65.78/65.75/65.22 = 65.58
64.80/64.67/63.58 = 64.35
65.72/65.62/64.53 = 65.29

2 i/ 2. v e |4 B] Softmax 64.33/63.83/61.95 = 63.37
66.03/65.72/64.35 = 65.37
64.35/63.77/62.12 = 63.41
66.10/65.90/64.45 = 65.48
63.77/63.38/61.30 = 62.82)
65.90/65.60/64.28 =~ 65.26
65.33/65.20/64.08 = 64.87

* 65.78/65.65/65.28 = 65.57
65.20/65.03/63.90 = 64.71
65.55/65.33/64.12 = 65.00

L L /7 1w | & B Softmax 64.05/63.65/62.05 = 63.25

65.92/65.80/64.35 = 65.36

64.42/63.80/62.38 = 63.53

66.05/66.03/64.55 = 65.54

63.80/63.38/61.25 = 62.81

65.90/65.60/64.28 =~ 65.26

65.40/65.33/63.95 = 64.89

65.80/65.78/65.10 = 65.56

65.22/65.22/63.92 = 64.79

65.42/65.33/63.92 = 64.89

T g I 35 I RN 64.58/64.25/62.10 = 63.64
66.12/65.92/64.42 = 65.49
64.25/63.90/62.40 = 63.52
66.03/65.95/64.53 = 65.50
64.20/63.77/61.70 = 63.22)
66.05/65.92/64.30 = 65.42)
65.33/65.20/64.15 = 64.89

* 65.85/65.70/65.17 = 65.57
64.72/64.58/63.40 = 64.23
65.75/65.53/64.65 = 65.31

& gL T 5 EN R ALE N 64.58/64.25/62.10 = 63.64
66.12/65.92/64.42 = 65.49
64.97/64.30/61.62 = 63.63
66.15/65.80/64.35 = 65.43
64.70/64.10/61.12 = 63.31
66.05/65.90/64.10 = 65.35
65.30/65.20/64.15 = 64.88

* 65.83/65.78/65.15 = 65.59
64.65/64.60/63.35 = 64.20
65.75/65.60/64.55 = 65.30
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o R A

il Sl e

I R (%)

T

£ i

3E (-

T

EEE

o

T 15

% %] Softmax

63.60/63.58/61.73 = 62.97

65.88/65.62/64.12 = 65.21

63.83/63.33/61.20 = 62.79

65.90/65.60/64.28 ~ 65.26

62.40/61.90/59.95 = 61.42)

65.92/65.40/63.58 = 64.97

65.35/65.10/63.95 = 64.80

65.83/65.72/65.15 = 65.57

65.12/64.97/63.65 = 64.58

65.42/65.30/64.05 = 64.92

£ & Softmax

63.38/63.02/61.52 = 62.64

65.80/65.62/63.95 = 65.12

64.22/63.60/61.50 = 63.11

66.08/65.78/64.42 = 65.43

62.40/61.88/59.98 = 61.42

65.90/65.40/63.58 = 64.96

65.33/65.00/63.48 = 64.60

65.90/65.83/65.05 = 65.59

65.17/64.92/63.42 = 64.50

65.47/65.30/63.60 = 64.79

(EN

I

IE

(RS

N uE R

64.45/64.20/61.62 = 63.42)

66.10/65.83/64.15 = 65.36

63.33/62.95/61.38 = 62.55

65.72/65.67/64.42 = 65.27

62.73/62.62/59.67 = 61.67

65.70/65.67/63.88 =~ 65.08

65.33/65.22/63.65 = 64.73

65.95/65.80/65.15 = 65.63

64.62/64.62/62.95 = 64.06

65.70/65.58/64.28 =~ 65.19

S P A

64.45/64.20/61.62 = 63.42)

66.10/65.83/64.15 = 65.36

64.62/63.85/60.05 = 62.84

66.10/65.72/63.15 = 64.99

64.33/63.52/58.90 = 62.25

66.03/65.62/62.92 = 64.86

65.30/65.25/63.70 = 64.75

65.97/65.88/65.22 = 65.69

64.55/64.53/62.75 = 63.94

65.70/65.42/64.28 = 65.13

/& 4] Softmax

62.42/62.15/60.25 = 61.61

66.05/65.33/63.95 = 65.11

62.83/61.77/59.90 = 61.50

65.90/65.50/63.75 = 65.05

60.38/58.90/57.38 = 58.89

65.92/64.85/62.98 = 64.58

65.38/64.67/62.98 = 64.34

65.88/65.80/64.90 = 65.53

65.12/64.42/62.65 = 64.06

65.47/65.12/63.35 = 64.65

£ & Softmax

61.73/61.55/59.50 = 60.93

65.92/65.03/63.83 = 64.93

63.90/62.75/60.67 = 62.44

65.97/65.60/63.92 = 65.16

60.48/59.08/57.40 = 58.99

65.88/64.90/63.00 = 64.59

65.10/64.12/62.30 = 63.84

65.92/65.75/64.85 = 65.51

65.08/64.12/62.08 = 63.76

65.33/64.47/62.55 = 64.12
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13. F %% 3.7-3.7.1-3.7.1.4(CIFAR-10) = & & %

% 7.13: R % 3.7-3.7.1-3.7.1.4(CIFAR-10) = % & % %

FL WA

B

SRS

wAhE

B R (%)

\

AR E

£ 9 8L3

65.53/63.78/63.40 = 64.24

EDE

EDE i

[

B

EDE

Satis

68.12/67.15/65.78 = 67.02

Meta-50-N

Meta-50-N

67.00/66.85/66.22 = 66.69
* 68.03/66.97/66.50 = 67.17

Meta-SVM

! 68.40/68.00/66.40 =~ 67.60

Meta-50-N

66.70/66.12/64.92 = 65.91

Meta-SVM

*67.70/67.38/66.58 =~ 67.22

E-)

E-1y

k)

iR

/7.

i/ 7

7

L

L

L

AuE R

Softmax-## £z

P E-AR e

67.05/66.80/65.35 = 66.40

B S

67.97/67.17/65.80 = 66.98

Softmax- Z. &

66.90/66.62/64.38 =~ 65.97

68.10/67.08/65.85 = 67.01

Softmax-= f&

66.72/66.62/64.88 = 66.07

68.05/66.97/65.88 = 66.97

EE-A R

67.58/66.95/65.15 = 66.56

67.47/67.00/65.45 = 66.64

231 #F-Soft

66.95/66.80/65.20 =~ 66.32

67.62/67.00/65.38 = 66.67

TR E LR

67.05/66.80/65.35 = 66.40

67.97/67.17/65.80 = 66.98

66.80/65.35/62.50 = 64.88

67.12/66.35/64.53 = 66.00

66.75/65.53/63.38 = 65.22

67.15/66.58/64.65 = 66.13

67.55/66.92/65.25 = 66.57

67.28/66.97/65.28 =~ 66.51

06.92/66.80/65.17 = 66.30

67.70/66.88/65.45 =~ 66.68

4 %] Softmax

06.75/66.55/64.92 = 66.07

68.05/66.97/65.78 = 66.93

06.78/66.70/64.00 = 65.83

67.85/67.03/65.70 = 66.86

06.62/66.05/63.83 = 65.50

67.78/67.00/65.47 = 66.75

67.60/66.78/65.20 = 66.53

67.40/66.90/65.30 = 66.53

67.33/66.88/65.25 = 66.49

67.45/66.88/65.22 = 66.52

£ & Softmax

06.88/66.50/65.20 = 66.19

67.75/66.97/65.97 = 66.90

06.85/66.50/63.75 = 65.70

67.75/67.10/65.50 = 66.78

06.62/66.03/63.83 = 65.49

67.72/67.05/65.47 = 66.75

67.38/66.85/65.50 = 66.58

67.50/66.88/65.15 = 66.51

67.28/66.80/65.40 = 66.49

67.38/66.83/65.35 = 66.52
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AR I RRREIFFLAFSIAFIHRIAE HAOES # I R (%)

Softmax F/ 7 e e B E L0 67.00/66.88/64.95 = 66.28
67.90/67.15/65.75 = 66.93
67.00/66.55/64.80 = 66.12
68.10/67.08/65.83 = 67.00
66.85/66.80/64.88 = 66.18

* 68.20/67.12/65.90 = 67.07
67.62/66.90/65.08 = 66.53
67.42/66.95/65.35 = 66.57
66.95/66.88/65.08 = 66.30
67.83/67.00/65.33 = 66.72

Softmax Vi ARG - S 67.00/66.88/65.33 = 66.40

= 67.90/67.15/66.00 = 67.02
66.95/66.58/63.77 = 65.77
67.38/67.12/65.30 = 66.60
66.90/66.60/64.42 = 65.97
67.40/67.15/65.42 = 66.66
67.70/66.88/65.12 = 66.57
67.42/66.97/65.35 =~ 66.58
67.10/66.85/65.15 = 66.37
67.90/67.00/65.38 = 66.76

Softmax ¥/ M@ |4 %] Softmax 66.85/66.72/65.12 ~ 66.23

68.05/67.05/65.78 = 66.96

66.83/66.80/64.67 = 66.10

68.10/67.15/65.78 = 67.01

66.78/66.53/64.62 = 65.98

67.90/67.12/65.78 = 66.93

67.67/66.90/65.17 = 66.58

67.53/66.83/65.38 =~ 66.58

67.47/66.90/65.25 = 66.54

67.60/66.92/65.10 = 66.54

Softmax /7. ¥ |& @ Softmax 66.75/66.65/65.38 ~ 66.26

*67.97/67.08/66.15 = 67.07
66.92/66.75/64.40 = 66.02
67.90/67.08/65.60 = 66.86
66.75/66.53/64.58 = 65.95
67.90/67.10/65.72 = 66.91
67.58/66.85/65.53 = 66.65
67.47/66.90/65.22 = 66.53
67.40/66.75/65.38 = 66.51
67.45/66.83/65.50 = 66.59

Softmax L 5 AR S S 67.05/66.75/65.22 = 66.34

~ 68.05/67.17/65.83 =~ 67.02
66.97/66.55/64.55 = 66.02
68.08/67.10/65.80 = 66.99
66.75/66.72/65.00 = 66.16
67.92/67.12/65.92 = 66.99
67.47/66.97/65.10 = 66.51
67.47/67.00/65.33 = 66.60
66.97/66.83/65.10 = 66.30
67.72/67.00/65.35 = 66.69

Softmax = ER xR 67.05/66.75/65.38 = 66.39

* 68.05/67.17/65.97 = 67.06
66.85/66.03/63.35 = 65.41
67.12/66.95/64.88 = 66.32
66.90/65.97/64.00 = 65.62
67.10/67.03/65.08 = 66.40
67.47/66.92/65.12 = 66.50
67.42/67.03/65.22 =~ 66.56
67.05/66.80/65.10 = 66.32
67.70/66.92/65.45 =~ 66.69
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AR IRRREIFFLAFSIAFIHRIAE RO ES # I 2 (%)

Softmax = /& %] Softmax 66.80/66.72/65.00 =~ 66.17
67.97/67.00/65.83 = 66.93
66.80/66.70/64.42 = 65.97
67.92/67.00/65.72 ~ 66.88
66.47/66.45/64.17 =~ 65.70
67.95/67.10/65.65 = 66.90
67.65/66.88/65.22 ~ 66.58
67.45/66.90/65.40 =~ 66.58
67.38/66.83/65.17 = 66.46
67.53/66.85/65.03 =~ 66.47
Softmax = £ & Softmax 66.95/66.55/65.38 = 66.29
~ 67.97/67.03/66.05 = 67.02
66.97/66.65/64.08 =~ 65.90
68.05/67.05/65.60 = 66.90
66.47/66.42/64.22 =~ 65.70
67.95/67.10/65.65 = 66.90
67.55/66.80/65.58 =~ 66.64
67.47/66.95/65.22 = 66.55
67.40/66.80/65.35 =~ 66.52
67.47/66.90/65.35 = 66.57
Softmax IEES T At 66.90/66.85/65.62 =~ 66.46
* 67.92/67.12/66.05 = 67.03
66.60/66.47/64.08 ~ 65.72
68.00/67.12/65.80 = 66.97
66.72/66.60/64.88 ~ 66.07
68.03/67.05/65.95 = 67.01
67.47/66.92/65.17 = 66.52
67.42/67.00/65.42 = 66.61
66.85/66.70/65.22 ~ 66.26
67.55/67.05/65.42 = 66.67
Softmax A %k X N 66.90/66.85/65.75 ~ 66.50
* 67.92/67.12/66.20 = 67.08
66.62/64.30/61.12 =~ 64.01
66.92/65.25/63.73 = 65.30
66.62/64.38/62.58 = 64.53
66.92/65.35/63.92 = 65.40
67.30/66.88/65.28 =~ 66.49
67.10/67.05/65.38 = 66.51
66.80/66.55/65.15 =~ 66.17
67.58/66.95/65.45 = 66.66
Softmax E'S /& 4] Softmax 66.85/66.62/65.10 =~ 66.19
67.83/66.85/65.88 = 66.85
66.72/66.60/63.77 = 65.70
67.95/67.05/65.47 = 66.82
66.53/65.75/63.65 =~ 65.31
67.50/66.85/65.38 ~ 66.58
67.42/66.88/65.38 = 66.56
67.30/66.90/65.17 = 66.46
67.08/66.67/65.20 =~ 66.32
67.35/66.78/65.28 =~ 66.47
Softmax EES £ & Softmax 66.72/66.58/65.35 = 66.22
67.88/66.88/66.10 = 66.95
66.88/66.40/63.40 =~ 65.56
67.58/67.10/65.00 = 66.56
66.55/65.75/63.60 = 65.30
67.55/66.85/65.38 = 66.59
67.33/66.78/65.60 =~ 66.57
67.50/66.92/65.33 = 66.58
67.12/66.75/65.58 ~ 66.48
67.28/66.72/65.50 = 66.50
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FATIRPEIFFELA I IR IAE (B ES H I R (%)

2 L F/ L R e B E 66.95/66.78/64.85 = 66.19
68.03/67.10/65.72 = 66.95
66.88/66.53/64.80 = 66.07
68.08/67.00/65.78 = 66.95
66.92/66.47/64.72 = 66.04
67.97/66.92/65.90 = 66.93
67.67/66.78/65.17 = 66.54
67.50/66.88/65.35 = 66.58
66.90/66.60/65.08 = 66.19
67.83/66.88/65.35 = 66.69
2 i L e R e 66.97/66.78/65.15 = 66.30
67.92/67.10/65.95 = 66.99
66.75/66.65/64.47 = 65.96
67.83/67.00/65.38 = 66.74
06.58/66.50/64.58 = 65.89
67.72/66.88/65.65 =~ 66.75
67.67/66.78/65.33 = 66.59
67.53/66.90/65.50 = 66.64
66.90/66.60/65.15 = 66.22)
67.75/66.88/65.50 = 66.71
2 i/ 2 v | H] Softmax 06.85/66.55/64.83 = 66.08
68.03/67.15/65.78 = 66.99
66.83/66.50/64.58 = 65.97
* 68.05/67.22/65.80 = 67.02
06.45/66.15/64.45 = 65.68
68.08/67.12/65.75 = 66.98
67.50/66.92/65.20 = 66.54
67.47/66.90/65.40 = 66.59
67.65/67.00/65.22 = 66.62)
67.58/66.97/65.15 = 66.57
L L /7 1w | & B Softmax 66.95/66.58/65.10 = 66.21
* 68.00/67.10/66.12 = 67.07
66.80/66.45/64.47 = 65.91
68.10/67.15/65.62 = 66.96
06.45/66.15/64.45 = 65.68
68.10/67.12/65.75 = 66.99
67.60/66.90/65.55 = 66.68
67.42/66.95/65.42 = 66.60
67.55/66.83/65.42 = 66.60
67.55/66.92/65.53 = 66.67
il L= TR N 66.97/66.75/64.92 = 66.21
67.95/67.15/65.75 = 66.95
66.78/66.40/64.67 = 65.95
* 68.17/67.10/65.80 = 67.02
66.78/66.42/64.83 = 66.01
* 68.05/67.20/65.83 = 67.03
67.60/66.88/65.17 = 66.55
67.40/66.97/65.38 = 66.58
66.97/66.78/65.15 = 66.30
67.85/66.97/65.38 = 66.73
& gL T 5 EN R ALE N 66.97/66.75/65.28 = 66.33
=~ 67.95/67.15/65.95 = 67.02
66.83/66.25/63.80 = 65.63
67.22/66.97/65.33 = 66.51
06.72/66.12/64.17 = 65.67
67.40/67.00/65.33 = 66.58
67.67/66.83/65.08 = 66.53
67.45/67.03/65.33 = 66.60
67.00/66.72/65.10 = 66.27
67.90/66.90/65.53 = 66.78
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o R A

TERTESES IR

#IF B (%)

T

£ i

3E (-

T

EEE

o

T 15

% %] Softmax

66.72/66.65/64.95 = 66.11

67.90/67.08/65.83 = 66.94

66.72/66.53/64.35 = 65.87

68.08/67.08/65.78 = 66.98

66.47/66.35/64.20 = 65.67

67.95/67.05/65.70 = 66.90

67.72/66.92/65.05 = 66.56

67.47/66.80/65.35 = 66.54

67.47/66.85/65.10 = 66.47

67.75/66.92/65.03 = 66.57

£ & Softmax

66.78/66.60/65.22 = 66.20

67.92/67.03/66.10 = 67.02

66.70/66.70/64.12 = 65.84

67.90/67.10/65.65 = 66.88

06.50/66.35/64.15 = 65.67

67.97/67.05/65.72 = 66.91

67.50/66.80/65.45 = 66.58

67.42/66.92/65.22 = 66.52

67.45/66.83/65.33 = 66.54

67.42/66.85/65.33 = 66.53

(EN

I

IE

(RS

N uE R

06.88/66.72/65.08 = 66.23

67.95/67.10/65.75 = 66.93

66.60/66.10/64.10 = 65.60

68.12/67.00/65.88 = 67.00

66.60/65.95/64.25 = 65.60

68.05/66.90/65.75 = 66.90

67.50/66.88/65.28 = 66.55

67.25/66.95/65.65 = 66.62

66.83/66.78/65.25 = 66.29

67.72/67.08/65.38 = 66.73

S P A

66.88/66.72/65.65 = 66.42)

67.95/67.10/66.05 = 67.03

66.58/64.75/61.65 = 64.33

67.05/65.75/64.00 = 65.60

06.45/64.67/62.88 = 64.67

66.95/65.85/64.58 = 65.79

67.45/66.85/65.35 = 66.55

67.20/66.92/65.55 = 66.56

66.78/66.67/65.22 = 66.22)

67.67/66.92/65.50 = 66.70

/& 4] Softmax

66.78/66.50/64.80 = 66.03

67.97/66.97/65.90 = 66.95

66.62/66.50/63.73 = 65.62

67.83/67.05/65.58 =~ 66.82

66.08/65.72/63.60 = 65.13

67.62/66.92/65.42 = 66.65

67.55/66.92/65.30 = 66.59

67.33/66.85/65.28 = 66.49

67.28/66.72/65.17 = 66.39

67.50/66.90/65.22 = 66.54

£ & Softmax

66.80/66.40/65.33 = 66.18

67.92/66.92/66.12 = 66.99

66.58/66.28/63.45 = 65.44

67.72/67.12/65.22 = 66.69

66.03/65.72/63.55 = 65.10

67.60/66.92/65.42 = 66.65

67.38/66.88/65.58 = 66.61

67.47/67.00/65.30 = 66.59

67.22/66.78/65.42 = 66.47

67.33/66.83/65.53 = 66.56
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14. % 5% 3.7-3.7.1-3.7.1.5(CIFAR-10) = % i %

% 7.14: 7 % 3.7-3.7.1-3.7.1.5(CIFAR-10) = % & % %

FL WA

B

SRS

wAhE

R (%)

\

AR E

£ 9 B4

81.17/80.97/80.67 =~ 80.94

EDE

EDE i

[

B

EDE

Satis

82.72/82.50/82.30 = 82.51

Meta-50-N

Meta-50-N

* 83.78/83.28/83.10 ~ 83.39
* 83.42/83.25/82.88 = 83.18

Meta-SVM

* 83.47/83.28/82.92 =~ 83.22

Meta-50-N

* 82.65/82.53/82.40 =~ 82.53

Meta-SVM

! 83.88/83.50/83.30 =~ 83.56

E-)

E-1y

k)

iR

/7.

i/ 7

7

L

L

L

AuE R

Softmax-## £z

P E-AR e

82.45/82.42/82.35 = 82.41

B S

82.78/82.50/82.20 = 82.49

Softmax- Z. &

* 82.88/82.58/82.45 =~ 82.64

* 82.78/82.47/82.42 = 82.56

Softmax-= f&

* 82.80/82.75/82.65 = 82.73

* 83.00/82.47/82.33 = 82.60

EE-A R

82.03/81.12/81.08 = 81.41

81.70/81.42/81.38 = 81.50

231 #F-Soft

81.97/80.95/80.92 = 81.28

82.03/81.42/81.28 = 81.58

TR E LR

82.58/82.45/82.38 = 82.47

* 82.78/82.60/82.20 =~ 82.53

82.38/82.08/81.00 = 81.82

82.55/82.33/81.60 = 82.16

82.33/82.20/81.20 = 81.91

82.60/82.22/81.62 = 82.15

82.05/81.20/81.10 = 81.45

81.62/81.45/81.25 = 81.44

81.92/81.05/81.03 =~ 81.33

82.12/81.50/81.33 = 81.65

4 %] Softmax

82.45/82.40/81.95 = 82.27

* 82.72/82.72/82.30 =~ 82.58

* 82.65/82.62/82.33 =~ 82.53

82.67/82.50/82.33 = 82.50

82.72/82.47/82.28 = 82.49

* 82.72/82.70/82.25 = 82.56

82.12/81.30/80.78 =~ 81.40

81.83/81.60/81.45 = 81.63

82.33/81.30/80.83 = 81.49

82.08/81.40/81.10 = 81.53

£ & Softmax

82.47/82.35/81.92 = 82.25

* 82.80/82.70/82.20 =~ 82.57

82.62/82.15/82.12 = 82.30

82.67/82.30/82.25 = 82.41

82.65/82.50/82.28 = 82.48

* 82.75/82.75/82.28 = 82.59

81.92/81.05/80.72 =~ 81.23

81.90/81.70/81.25 = 81.62

82.35/81.15/80.88 = 81.46

82.12/81.22/80.92 = 81.42
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AR I RRREIFFLAFSIAFIHRIAE HAOES # IR (%)

Softmax /2 Mw A W E i 7 82.55/82.47/82.35 ~ 82.46
~ 82.72/82.55/82.25 ~ 82.51
*82.80/82.60/82.33 ~ 82.58
*82.80/82.45/82.33 ~ 82.53
*82.78/82.55/82.42 ~ 82.58
*82.83/82.53/82.25 ~ 82.54
82.00/81.15/81.08 =~ 81.41
81.72/81.47/81.42 ~ 81.54
81.95/81.10/81.00 ~ 81.35
82.03/81.47/81.22 ~ 81.57
Softmax /2 Mo X o Z LR *82.70/82.55/82.40 ~ 82.55
*82.80/82.70/82.22 ~ 82.57
82.45/82.12/81.90 ~ 82.16
82.53/82.33/82.05 ~ 82.30
82.53/82.38/82.12 ~ 82.34
82.58/82.30/82.15 ~ 82.34
82.03/81.30/81.22 =~ 81.52
81.78/81.58/81.40 ~ 81.59
81.95/81.10/81.10 ~ 81.38
82.10/81.40/81.38 ~ 81.63
Softmax  [##/7 "% |4 %] Softmax 82.53/82.45/82.20 ~ 82.39
*82.67/82.67/82.28 ~ 82.54
82.62/82.53/82.25 ~ 82.47
82.70/82.47/82.25 ~ 82.47
82.62/82.53/82.20 ~ 82.45
*82.70/82.70/82.33 ~ 82.58
82.10/81.35/80.92 ~ 81.46
81.83/81.67/81.30 =~ 81.60
82.30/81.12/81.03 ~ 81.48
82.03/81.30/81.15 ~ 81.49
Softmax  [{#/Z e & & Softmax 82.50/82.50/81.97 ~ 82.32
*82.75/82.70/82.35 ~ 82.60
82.60/82.30/82.30 ~ 82.40
82.65/82.30/82.25 ~ 82.40
82.62/82.53/82.20 ~ 82.45
*82.70/82.67/82.33 =~ 82.57
82.08/81.22/80.80 ~ 81.37
81.97/81.67/81.30 =~ 81.65
82.28/81.25/80.92 ~ 81.48
82.12/81.28/81.08 ~ 81.49
Softmax X2 N[ EW R 82.50/82.42/82.35 ~ 82.42
82.75/82.55/82.15 ~ 82.48
82.80/82.55/82.38 ~ 82.58
82.78/82.45/82.35 ~ 82.53
82.75/82.60/82.58 ~ 82.64
82.88/82.50/82.28 ~ 82.55
82.03/81.15/81.10 =~ 81.43
81.75/81.42/81.42 ~ 81.53
81.92/81.00/80.92 ~ 81.28
82.03/81.47/81.28 ~ 81.59
Softmax L 15 S A A * 82.65/82.45/82.42 = 82.51
*82.78/82.60/82.20 ~ 82.53
82.50/82.05/81.40 ~ 81.98
82.53/82.25/81.70 ~ 82.16
82.53/82.15/81.70 ~ 82.13
82.60/82.22/82.00 =~ 82.27
82.05/81.22/81.15 ~ 81.47
81.72/81.45/81.33 = 81.50
81.92/81.10/81.03 =~ 81.35
82.12/81.42/81.42 ~ 81.65

*| K| ¥ ¥

149
doi:10.6342/NTU202402182



AR IRRREIFFLAFSIAFIHRIAE RO ES # I R (%)

Softmax [T 32 /& %] Softmax 82.55/82.40/82.05 ~ 82.33
*82.70/82.65/82.28 ~ 82.54
82.62/82.55/82.28 =~ 82.48
82.70/82.50/82.30 ~ 82.50
82.62/82.60/82.25 ~ 82.49
*82772/82.72/82.28 ~ 82.57
82.12/81.40/80.90 ~ 81.47
81.80/81.55/81.35 ~ 81.57
82.28/81.28/80.92 ~ 81.49
82.08/81.35/81.08 =~ 81.50
Softmax [T & £ & Softmax 82.60/82.42/81.88 ~ 82.30
*82.67/82.67/82.30 = 82.55
82.55/82.25/82.22 ~ 82.34
82.65/82.30/82.30 ~ 82.42
82.60/82.58/82.25 ~ 82.48
*82.70/82.70/82.28 ~ 82.56,
81.97/81.17/80.75 =~ 81.30
81.92/81.70/81.28 =~ 81.63
82.33/81.30/80.85 ~ 81.49
82.17/81.33/80.95 ~ 81.48
Softmax  [F 3% AwEWLE R 82.55/82.38/82.35 ~ 82.43
82.90/82.62/82.15 ~ 82.56
83.03/82.55/82.47 ~ 82.68
82.88/82.58/82.38 =~ 82.61
82.90/82.65/82.65 ~ 82.73
83.00/82.45/82.33 ~ 82.59
82.10/81.12/80.97 =~ 81.40
81.83/81.38/81.30 =~ 81.50
81.97/81.03/80.95 ~ 81.32
82.10/81.35/81.25 ~ 81.57
Softmax [P % A e 82.55/82.47/82.42 ~ 82.48
*82.85/82.75/82.17 =~ 82.59
82.03/81.55/79.58 ~ 81.05
82.30/82.25/80.88 ~ 81.81
81.92/81.90/80.25 ~ 81.36
82.58/81.90/81.28 ~ 81.92
82.17/81.35/81.03 =~ 81.52
81.67/81.40/81.38 ~ 81.48
81.85/81.22/81.08 ~ 81.38
82.22/81.50/81.42 ~ 81.71
Softmax [P %k A w] Softmax 82.58/82.35/81.95 ~ 82.29
82.65/82.62/82.10 ~ 82.46
*82.75/82.50/82.28 ~ 82.51
82.65/82.45/82.25 ~ 82.45
82.72/82.35/82.28 ~ 82.45
82.75/82.58/82.17 ~ 82.50
82.03/81.05/80.70 ~ 81.26
81.90/81.55/81.30 ~ 81.58
82.25/81.17/80.58 ~ 81.33
82.12/81.35/80.78 ~ 81.42
Softmax  [#F % & & Softmax 82.22/81.90/81.33 ~ 81.82
*82.83/82.67/82.12 ~ 82.54
82.70/82.12/81.90 ~ 82.24
82.60/82.17/82.05 ~ 82.27
82.70/82.40/82.15 ~ 82.42
*82.72/82.60/82.22 ~ 82.51
81.75/80.55/80.50 ~ 80.93
81.90/81.53/81.35 ~ 81.59
81.90/81.03/80.72 ~ 81.22
82.03/81.15/80.80 ~ 81.33

*| K| ®| ¥ *
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FATIRPEIFFELA I IR IAE (B ES HIF R (%)

2 L F/ L R e B E 82.55/82.47/82.38 = 82.47
* 82.75/82.45/82.35 = 82.52
* 82.65/82.53/82.35 = 82.51
82.75/82.42/82.33 = 82.50
* 82.62/82.53/82.50 = 82.55
82.75/82.42/82.30 =~ 82.49
82.08/81.22/81.03 = 81.44
81.62/81.53/81.38 = 81.51
82.00/81.10/80.95 = 81.35
82.20/81.47/81.30 = 81.66
2 i RN R e I G 82.72/82.55/82.22 = 82.50
* 82.75/82.72/82.38 = 82.62
82.62/82.20/82.20 =~ 82.34
82.65/82.40/82.15 = 82.40
82.67/82.40/82.33 = 82.47
82.70/82.33/82.28 = 82.44
81.97/81.30/81.22 = 81.50
81.62/81.60/81.40 = 81.54
81.92/81.10/81.05 = 81.36
82.10/81.45/81.45 = 81.67
2 i/ 2 v | H] Softmax 82.65/82.38/82.25 ~ 82.43
* 82.80/82.60/82.30 =~ 82.57
82.62/82.47/82.30 = 82.46
82.72/82.45/82.30 = 82.49
* 82.85/82.50/82.35 =~ 82.57
* 82.78/82.60/82.33 =~ 82.57
82.10/81.12/81.08 =~ 81.43
81.72/81.67/81.35 = 81.58
82.33/81.15/81.03 = 81.50
82.08/81.12/81.12 = 81.44
152 i /7 1w | & B Softmax 82.53/82.50/82.03 = 82.35
* 82.78/82.78/82.30 =~ 82.62
82.67/82.35/82.33 = 82.45
82.70/82.35/82.30 =~ 82.45
* 82.80/82.47/82.35 = 82.54
* 82.78/82.58/82.33 =~ 82.56
82.17/81.25/81.03 = 81.48
81.78/81.65/81.30 =~ 81.58
82.22/81.28/81.10 = 81.53
82.15/81.33/81.12 = 81.53
il L= TR N 82.53/82.40/82.35 ~ 82.43
82.75/82.50/82.22 = 82.49
82.88/82.55/82.35 =~ 82.59
82.83/82.45/82.40 =~ 82.56
82.72/82.55/82.50 =~ 82.59
82.83/82.42/82.30 = 82.52]
82.05/81.10/81.05 = 81.40
81.70/81.45/81.40 = 81.52
82.05/81.00/80.97 =~ 81.34
82.08/81.45/81.25 = 81.59
& gL T 5 EN R ALE N 82.65/82.42/82.38 = 82.48
* 82.78/82.58/82.22 =~ 82.53
82.47/82.20/81.70 = 82.12
82.50/82.25/81.92 = 82.22)
82.62/82.30/82.03 = 82.32)
82.62/82.22/82.12 = 82.32)
82.03/81.20/81.10 =~ 81.44
81.62/81.53/81.35 = 81.50
81.90/81.05/81.03 =~ 81.33
82.08/81.40/81.40 =~ 81.63

*| K| ¥ ¥
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o R A

TERTESES IR

I R (%)

T

£ i

3E (-

T

EEE

o

T 15

% %] Softmax

82.55/82.42/82.17 = 82.38

* 82.67/82.67/82.28 = 82.54

82.65/82.55/82.28 = 82.49

82.72/82.47/82.28 ~ 82.49

82.67/82.60/82.20 = 82.49

* 82.72/82.67/82.30 =~ 82.56

82.17/81.35/80.90 = 81.47

81.83/81.70/81.28 = 81.60

82.30/81.12/81.03 = 81.48

82.10/81.35/81.10 = 81.52

£ & Softmax

82.53/82.38/82.05 = 82.32)

* 82.75/82.70/82.33 = 82.59

82.58/82.38/82.25 =~ 82.40

82.67/82.30/82.28 = 82.42

82.67/82.55/82.20 = 82.47

* 82.72/82.67/82.30 =~ 82.56

82.05/81.28/80.78 = 81.37

81.88/81.65/81.33 = 81.62

82.30/81.28/80.92 =~ 81.50

82.15/81.30/81.08 = 81.51

(EN

I

IE

(RS

N uE R

82.45/82.38/82.38 ~ 82.40

82.80/82.58/82.20 ~ 82.53

82.97/82.60/82.45 = 82.67

82.78/82.53/82.38 =~ 82.56

82.88/82.67/82.60 ~ 82.72

*| K| ®| ¥ *

82.97/82.38/82.28 =~ 82.54

82.17/81.10/81.00 = 81.42)

81.70/81.50/81.47 =~ 81.56

82.05/81.03/80.90 ~ 81.33

82.25/81.30/81.28 = 81.61

S P A

* 82.65/82.55/82.42 = 82.54

* 82.85/82.78/82.17 = 82.60

82.22/81.83/80.25 =~ 81.43

82.47/82.28/81.20 =~ 81.98

82.15/82.12/80.75 = 81.67

82.62/82.03/81.62 =~ 82.09

82.10/81.40/81.15 = 81.55

81.70/81.47/81.35 = 81.51

81.95/81.22/81.17 = 81.45

82.33/81.53/81.45 = 81.77

/& 4] Softmax

82.50/82.35/82.08 = 82.31

* 82.70/82.67/82.20 =~ 82.52

* 82.83/82.53/82.28 =~ 82.55

82.65/82.40/82.28 = 82.44

82.70/82.38/82.25 =~ 82.44

82.67/82.62/82.17 = 82.49

82.08/81.22/80.60 ~ 81.30

81.90/81.62/81.33 = 81.62

82.30/81.30/80.72 =~ 81.44

82.20/81.38/80.90 = 81.49

£ & Softmax

82.40/81.95/81.75 = 82.03

* 82.97/82.60/82.12 = 82.56

82.70/82.17/81.95 = 82.27

82.62/82.17/82.08 = 82.29

82.67/82.40/82.28 =~ 82.45

82.72/82.65/82.12 = 82.50

81.88/80.90/80.70 = 81.16

81.95/81.35/81.30 = 81.53

82.15/81.17/80.75 = 81.36

82.08/81.20/80.85 ~ 81.38
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15. F &% 3.7-3.7.1-3.7.1.6(CIFAR-10) = & & %

% 7.15: 7 % 3.7-3.7.1-3.7.1.6(CIFAR-10) = % & % %

FL WA

B

SRS

wAhE

R (%)

\

AR E

£ 9 8LS

81.88/80.10/79.50 = 80.49

EDE

EDE i

[

B

EDE

Satis

83.92/83.90/82.95 = 83.59

Meta-50-N

Meta-50-N

! 84.55/84.45/84.15 ~ 84.38
* 84.20/83.60/83.20 =~ 83.67

Meta-SVM

* 84.10/83.88/83.42 =~ 83.80

Meta-50-N

83.95/83.25/82.90 = 83.37

Meta-SVM

* 84.28/84.25/84.17 =~ 84.23

E-)

E-1y

k)

iR

/7.

i/ 7

7

L

L

L

AuE R

Softmax-## £z

P E-AR e

83.90/83.05/83.00 =~ 83.32

B S

* 83.95/83.90/83.08 ~ 83.64

Softmax- Z. &

83.92/82.90/82.85 = 83.22

* 84.03/84.00/83.12 = 83.72

Softmax-= f&

83.88/83.17/82.95 = 83.33

* 84.08/84.03/83.22 =~ 83.78

EE-A R

83.47/83.35/82.47 = 83.10

82.83/82.38/81.42 = 82.21

231 #F-Soft

83.35/83.03/82.65 = 83.01

83.67/83.45/82.35 = 83.16

TR E LR

83.90/83.05/83.00 =~ 83.32

* 83.95/83.90/83.08 ~ 83.64

83.80/83.03/81.50 = 82.78

84.08/83.90/81.95 = 83.31

83.58/83.10/81.88 =~ 82.85

84.03/84.00/82.28 ~ 83.44

83.45/83.35/82.45 = 83.08

82.78/82.45/81.42 =~ 82.22

83.35/83.03/82.70 =~ 83.03

83.75/83.45/82.33 =~ 83.18

4 %] Softmax

83.85/83.10/83.00 = 83.32)

* 83.95/83.85/83.08 ~ 83.63

83.85/82.97/82.60 =~ 83.14

* 83.97/83.97/82.92 =~ 83.62

83.67/82.97/82.88 = 83.17

* 83.97/83.80/83.10 =~ 83.62

83.47/83.45/82.42 = 83.11

82.45/82.33/81.45 = 82.08

83.42/83.12/82.55 =~ 83.03

83.45/83.45/82.42 = 83.11

£ & Softmax

83.92/83.17/83.08 = 83.39

* 83.95/83.83/83.15 = 83.64

83.90/83.15/82.15 = 83.07

* 84.03/84.03/82.75 =~ 83.60

83.67/83.00/82.92 =~ 83.20

* 83.95/83.83/83.12 = 83.63

83.40/83.40/82.88 ~ 83.23

82.55/82.42/81.38 = 82.12

83.45/83.35/82.97 = 83.26

83.47/83.40/82.85 = 83.24
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AR I RRREIFFLAFSIAFIHRIAE HAOES # R (%)

Softmax F/ 7 e e B E L0 84.00/83.10/82.78 = 83.29
* 84.00/83.97/82.92 = 83.63
83.90/82.90/82.78 = 83.19
* 84.00/83.95/82.97 =~ 83.64
83.92/82.95/82.92 = 83.26
* 84.15/83.97/83.10 = 83.74
83.40/83.33/82.25 = 82.99
82.78/82.42/81.20 = 82.13
83.22/83.00/82.50 = 82.91
83.60/83.35/82.22 = 83.06
Softmax Vi ARG - S 84.00/83.10/83.05 = 83.38
* 84.00/83.97/83.12 = 83.70
83.88/83.00/81.97 = 82.95
84.10/83.92/82.62 = 83.55
83.90/83.00/82.30 = 83.07
~ 84.15/83.97/82.65 =~ 83.59
83.38/83.35/82.53 = 83.09
82.88/82.50/81.47 = 82.28
83.20/82.97/82.65 = 82.94
83.60/83.42/82.38 =~ 83.13
Softmax o/ 7. V8w |A %) Softmax 83.90/83.00/82.97 = 83.29
* 84.00/83.90/83.05 =~ 83.65
83.90/83.05/82.72 = 83.22
* 84.10/83.95/82.95 = 83.67
83.80/83.05/82.85 = 83.23
* 84.15/83.85/82.97 = 83.66
83.42/83.40/82.38 = 83.07
82.78/82.38/81.38 = 82.18
83.38/83.10/82.50 = 82.99
83.45/83.38/82.30 = 83.04
Softmax /7. ¥ |& @ Softmax 83.92/83.10/83.10 = 83.37
* 83.92/83.85/83.12 = 83.63
83.92/83.12/82.35 = 83.13
* 84.05/83.95/82.83 = 83.61
83.80/83.05/82.85 = 83.23
* 84.15/83.85/82.97 = 83.66
83.50/83.50/82.55 = 83.18
82.70/82.45/81.42 = 82.19
83.47/83.38/82.62 = 83.16
83.45/83.42/82.53 =~ 83.13
Softmax L 5 AR S S 83.88/83.05/82.90 = 83.28
* 84.03/83.95/82.95 = 83.64
83.95/83.03/82.83 = 83.27
* 84.03/84.00/83.08 = &83.70
83.83/83.12/82.90 = 83.28
* 84.03/84.03/83.25 = 83.77
83.50/83.28/82.38 = 83.05
82.78/82.40/81.38 = 82.19
83.20/83.00/82.58 = 82.93
83.70/83.45/82.20 = 83.12
Softmax = ER xR 83.88/83.05/83.00 = 83.31
* 84.03/83.95/83.10 = 83.69
83.80/83.03/81.75 = 82.86
84.17/83.97/82.25 = 83.46
83.78/83.03/82.15 = 82.99
84.20/83.97/82.50 = 83.56
83.42/83.28/82.45 = 83.05
82.78/82.47/81.42 = 82.22
83.30/82.97/82.62 = 82.96
83.65/83.53/82.22 = 83.13
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AR IRRREIFFLAFSIAFIHRIAE RO ES # IR (%)

Softmax T = /%] Softmax 83.88/83.00/82.97 ~ 83.28
* 83.95/83.88/83.10 = &83.64
83.83/83.08/82.67 = 83.19
* 84.08/84.00/82.90 =~ 83.66
83.72/83.00/82.83 ~ 83.18
* 84.15/83.88/83.10 = 83.71
83.47/83.42/82.40 = 83.10
82.62/82.33/81.42 =~ 82.12
83.45/83.17/82.50 = 83.04
83.50/83.40/82.35 =~ 83.08
Softmax = £ & Softmax 83.92/83.17/83.08 =~ 83.39
* 83.95/83.85/83.15 =~ 83.65
83.80/83.08/82.22 = 83.03
* 84.15/83.97/82.75 = 83.62
83.72/83.00/82.88 = 83.20
*84.10/83.85/83.08 = 83.68
83.40/83.38/82.72 =~ 83.17
82.62/82.40/81.35 = 82.12
83.45/83.25/82.88 ~ 83.19
83.47/83.42/82.65 =~ 83.18
Softmax IEES L ELR T 83.85/83.20/83.05 =~ 83.37
* 84.00/83.80/83.15 = 83.65
83.80/82.88/82.75 = 83.14
* 84.15/84.08/83.20 = 83.81
83.90/83.22/82.85 =~ 83.32
* 84.15/84.05/83.30 = 83.83
83.53/83.28/82.67 = 83.16
82.75/82.53/81.42 =~ 82.23
83.25/83.03/82.72 = 83.00
83.65/83.30/82.53 = 83.16
Softmax E'S LR FEILPW 83.85/83.25/83.05 =~ 83.38
* 84.00/83.80/83.17 = 83.66
83.65/82.88/80.45 = 82.33
84.17/84.03/80.92 = 83.04
83.55/82.95/81.03 = 82.51
84.05/83.80/81.42 = 83.09
83.50/83.22/82.70 = 83.14
82.72/82.60/81.70 = 82.34
83.30/83.00/82.70 = 83.00
83.75/83.30/82.60 =~ 83.22
Softmax E'S /& 4] Softmax 83.78/83.15/83.12 = 83.35
* 83.97/83.80/83.12 = 83.63
83.80/82.88/82.50 = 83.06
* 84.20/83.90/82.75 = 83.62
83.53/82.85/82.83 = 83.07
* 83.90/83.78/83.10 = 83.59
83.58/83.38/82.75 = 83.24
82.50/82.30/81.50 = 82.10
83.55/83.17/82.78 = 83.17
83.47/83.38/82.55 = 83.13
Softmax EES £ & Softmax 83.70/83.20/83.17 = 83.36
* 83.85/83.83/83.55 = 83.74
83.97/83.05/82.03 = 83.02
84.12/84.05/82.53 =~ 83.57
83.53/82.92/82.85 = 83.10
* 83.88/83.75/83.20 = 83.61
83.65/83.28/83.28 = 83.40
82.60/82.38/81.65 = 82.21
83.58/83.25/83.17 = 83.33
83.67/83.20/83.15 = 83.34
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FATIRPEIFFELA I IR IAE (B ES H I R (%)

2 AT/ e e W 83.95/82.95/82.70 =~ 83.20
* 84.00/83.92/82.97 = 83.63
83.92/82.85/82.67 = 83.15
*84.17/83.90/82.95 =~ 83.67
83.78/82.97/82.62 = 83.12
* 84.10/83.92/83.00 ~ 83.67
83.47/83.35/82.28 = 83.03
82.88/82.50/81.08 =~ 82.15
83.17/82.90/82.28 = 82.78
83.53/83.35/82.15 = 83.01
2 i L e R e 83.95/82.95/82.92 = 83.27
* 84.00/83.92/83.10 =~ 83.67
83.92/82.78/82.25 = 82.98
84.00/83.97/82.78 = 83.58
83.88/82.92/82.53 = 83.11
* 84.03/83.90/82.97 =~ 83.63
83.50/83.30/82.47 = 83.09
82.90/82.55/81.33 = 82.26
83.17/82.90/82.50 = 82.86
83.53/83.35/82.38 = 83.09
2 i/ 2. v e |4 B] Softmax 84.00/83.03/82.80 = 83.28
* 84.03/83.95/82.97 = 83.65
83.95/82.95/82.60 = 83.17
* 84.15/83.90/82.92 =~ 83.66
83.80/82.88/82.62 =~ 83.10
* 84.03/83.92/83.00 =~ 83.65
83.50/83.28/82.42 = 83.07
82.78/82.47/81.05 = 82.10
83.53/83.12/82.50 = 83.05
83.35/83.30/82.30 = 82.98
L L /7 1w | & B Softmax 83.95/83.08/82.88 =~ 83.30
* 84.00/83.85/83.17 =~ 83.67
84.00/83.05/82.33 = 83.13
84.05/83.88/82.83 ~ 83.59
83.80/82.85/82.60 = 83.08
* 84.03/83.92/83.00 ~ 83.65
83.45/83.45/82.55 = 83.15
82.78/82.42/81.20 = 82.13
83.62/83.25/82.58 = 83.15
83.47/83.40/82.55 = 83.14
T g I 35 I RN 84.08/83.00/82.80 = 83.29
~ 83.97/83.83/82.97 = 83.59
83.85/82.83/82.83 = 83.17
* 84.10/83.85/83.05 =~ 83.67
83.80/82.97/82.88 = 83.22)
* 84.15/83.85/83.10 = 83.70
83.40/83.33/82.17 = 82.97
82.78/82.55/81.08 =~ 82.14
83.22/82.83/82.22 = 82.76
83.47/83.38/82.10 = 82.98
& gL T 5 EN R ALE N 84.08/83.00/82.95 ~ 83.34
* 83.97/83.83/83.05 = 83.62
83.90/82.88/82.00 ~ 82.93
84.10/83.90/82.55 = 83.52
83.80/82.88/82.12 ~ 82.93
84.10/83.95/82.65 = 83.57
83.38/83.25/82.42 = 83.02
82.85/82.58/81.28 = 82.24
83.20/82.80/82.53 ~ 82.84
83.47/83.45/82.15 = 83.02
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AR I RPREIFFELAFSIAFIHRIAE ( HAOES # IR (%)

HIETL I 15 % & Softmax 83.90/83.05/82.95 ~ 83.30
* 84.00/83.90/83.05 = 83.65
83.88/83.08/82.60 =~ 83.19
* 84.12/84.03/82.92 ~ 83.69
83.90/82.92/82.83 ~ 83.22
* 84.15/83.88/83.03 =~ 83.69
83.50/83.42/82.40 ~ 83.11
82.72/82.38/81.22 =~ 82.11
83.55/83.10/82.47 ~ 83.04
83.47/83.45/82.30 = 83.07
L T s £ & Softmax 83.92/83.08/82.97 ~ 83.32
* 83.92/83.85/83.12 =~ 83.63
83.85/83.00/82.33 =~ 83.06
* 84.12/83.95/82.80 =~ 83.62
83.90/82.92/82.83 ~ 83.22
* 84.15/83.88/83.03 =~ 83.69
83.40/83.40/82.60 ~ 83.13
82.72/82.42/81.45 = 82.20
83.55/83.22/82.72 =~ 83.16
83.50/83.40/82.47 =~ 83.12
2 i JEES RE E LR 83.85/83.03/82.80 =~ 83.23
* 84.08/83.88/82.97 ~ 83.64
83.67/82.83/82.58 =~ 83.03
* 84.12/84.00/83.30 =~ 83.81
83.60/82.83/82.55 =~ 82.99
* 84.20/83.95/83.10 = 83.75
83.50/83.25/82.35 =~ 83.03
82.70/82.60/81.20 = 82.17
83.28/82.88/82.30 =~ 82.82
83.70/83.33/82.20 = 83.08
1 i EES XXt 83.85/83.03/83.00 =~ 83.29
* 84.08/83.88/83.12 =~ 83.69
83.78/82.70/80.85 =~ 82.44
84.28/83.97/81.28 =~ 83.18
83.67/82.70/81.35 =~ 82.57
84.05/83.97/82.00 = 83.34
83.58/83.15/82.88 =~ 83.20
82.80/82.62/81.47 = 82.30
83.40/82.85/82.80 =~ 83.02
83.70/83.33/82.62 =~ 83.22
LI L EEN % | Softmax 83.85/83.17/82.88 = 83.30
* 84.00/83.80/83.12 =~ 83.64
83.92/82.80/82.45 =~ 83.06
* 84.10/84.00/82.85 = 83.65
83.60/82.80/82.65 =~ 83.02
* 83.92/83.80/83.12 ~ 83.61
83.58/83.40/82.70 =~ 83.23
82.55/82.30/81.38 =~ 82.08
83.55/83.15/82.67 ~ 83.12
83.60/83.45/82.58 ~ 83.21
I L IES £ & Softmax 83.75/83.15/83.08 =~ 83.33
* 83.85/83.78/83.45 ~ 83.69
83.83/82.97/82.08 =~ 82.96
84.15/84.05/82.55 =~ 83.58
83.60/82.83/82.65 =~ 83.03
* 83.90/83.80/83.17 = 83.62
83.65/83.20/83.12 =~ 83.32
82.65/82.40/81.47 = 82.17
83.65/83.17/83.12 =~ 83.31
83.65/83.10/83.00 = 83.25
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16. § % 3.7-3.7.2(CIFAR-10) = #Z % &

% 7.16: 7 % 3.7-3.7.2(CIFAR-10) = & % % #

FL WA

PRI

FLE SR

AR E

LER L

B R (%)

H#

Fro ot

50.09/49.94/49.23 = 49.75

EDE

E-D

E-D

B

/7

/7

i

i

33

N

Softmax-## 7

P E-AR 4

49.67/48.71/47.91 = 48.76

SE-I R

49.79/49.14/47.56 ~ 48.83

Softmax- 2. =

49.92/49.49/48.43 = 49.28

50.00/49.13/48.33 = 49.15

Softmax-+ f&

48.83/48.50/45.91 = 47.75

49.73/47.81/46.93 = 48.16

HE-D

47.67/47.56/45.01 = 46.75

46.89/46.44/45.99 = 46.44

231 #F-Soft

47.93/47.22/46.15 = 47.10

48.30/47.66/46.81 = 47.59

LR E VRV

49.12/48.19/44.97 = 47.43

49.36/48.94/46.98 ~ 48.43

48.51/47.12/46.72 = 47.45

49.63/47.97/47.32 = 48.31

47.94/44.18/43.85 = 45.32

49.48/46.38/45.63 =~ 47.16

47.16/46.58/43.25 = 45.66

46.76/46.03/45.67 = 46.15

47.39/46.20/44.43 = 46.01

48.12/47.01/45.52 = 46.88

% %] Softmax

*50.60/50.38/48.96 =~ 49.98

*50.76/50.36/49.43 =~ 50.18

*50.27/49.99/49.93 = 50.06

*50.42/50.02/49.66 = 50.03

*50.32/50.20/49.19 = 49.90

150.98/50.36/49.81 = 50.38

49.26/48.39/47.58 = 48.41

47.19/46.67/46.17 = 46.68

48.99/48.09/47.18 = 48.09

48.92/48.06/47.54 = 48.17

*50.56/50.55/48.36 ~ 49.82

*50.67/50.44/48.98 =~ 50.03

*50.10/49.89/49.77 =~ 49.92

*50.38/50.01/49.66 =~ 50.02

*50.35/50.16/49.18 = 49.90

49.19/48.12/47.27 = 48.19

47.11/46.61/46.19 = 46.64

48.93/47.90/46.79 =~ 47.87

48.95/47.89/46.93 = 47.92
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AR I RRREIFFLAFSIAFIHRIAE HAOES # R (%)

Softmax F/ 7 e e B E L0 49.85/49.65/49.32 =~ 49.61
50.08/49.25/48.89 = 49.41
49.77/49.75/49.61 = 49.71
49.87/49.49/49.14 = 49.50
49.34/49.25/49.13 =~ 49.24
49.34/48.94/48.79 =~ 49.02
48.10/47.00/46.57 = 47.22
46.56/46.19/45.15 = 45.97
48.26/46.43/45.94 ~ 46.88
48.02/47.04/46.49 = 47.18
Softmax Vi ARG - S 47.09/47.05/46.59 =~ 46.91
50.03/49.30/48.96 = 49.43
49.77/49.75/49.61 = 49.71
49.87/49.49/49.14 = 49.50
46.77/46.45/45.91 =~ 46.38
49.25/48.86/48.85 =~ 48.99
47.21/46.80/44.70 =~ 46.24
46.68/46.50/45.54 = 46.24
47.77/47.07/45.21 = 46.68
49.00/47.77/46.62 = 47.80
50.74/50.50/49.71 = 50.32
50.61/50.29/49.75 = 50.22
50.36/49.95/49.83 = 50.05
50.34/49.77/49.58 = 49.90
50.55/50.53/49.91 = 50.33
50.62/50.10/49.99 =~ 50.24
49.12/48.21/47.57 = 48.30
47.21/46.48/45.53 = 46.41
48.91/47.72/47.12 = 47.92
48.89/47.64/47.28 = 47.94
50.81/50.26/49.49 = 50.19
50.49/50.48/49.52 =~ 50.16
50.18/49.97/49.61 = 49.92
50.18/49.61/49.47 = 49.75
50.64/50.51/49.87 = 50.34
50.63/50.13/49.98 = 50.25
49.12/48.09/47.42 = 48.21
47.08/46.43/45.62 =~ 46.38
48.81/47.52/47.05 = 47.79
48.80/47.44/47.19 = 47.81
Softmax L 5 AR S S 49.86/49.43/48.83 =~ 49.37
49.66/49.34/48.74 = 49.25
50.15/49.69/49.11 = 49.65
49.95/49.16/49.15 = 49.42
49.60/49.31/47.79 = 48.90
49.60/48.87/48.39 = 48.95
47.84/46.98/46.33 = 47.05
46.72/46.35/46.00 = 46.36
48.23/46.67/46.63 = 47.18
48.44/47.29/47.26 = 47.66
Softmax I 15 ER xR 48.53/47.00/45.06 =~ 46.86
49.32/49.19/47.66 =~ 48.72
50.15/49.61/49.11 = 49.62
49.95/49.15/49.05 =~ 49.38
48.30/46.17/45.64 = 46.70
49.10/48.70/47.51 = 48.44
47.17/45.97/44.76 = 45.97
46.79/46.63/46.27 = 46.56
48.11/46.27/46.27 = 46.88
48.67/46.99/46.92 = 47.53

Softmax i/ 7 1 e |& %] Softmax

*| K| K| ®| ¥ *

Softmax /7. ¥ |& @ Softmax

*| % W[ %] % %
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o R A

il Sl e

# I R (%)

Softmax

Softmax

Softmax

Softmax

Softmax

Softmax

% %] Softmax

*50.57/50.52/49.34 = 50.14

*50.63/50.30/49.66 = 50.20

*50.31/50.10/50.02 = 50.14

*50.33/49.98/49.60 ~ 49.97

*50.52/50.25/49.73 = 50.17

*50.80/50.18/49.82 =~ 50.27

49.25/48.07/48.03 =~ 48.45

47.25/46.54/45.85 = 46.55

49.02/47.59/47.58 = 48.06

48.89/47.73/47.63 = 48.08

£ & Softmax

50.75/50.40/48.91 = 50.02]

50.62/50.60/49.28 = 50.17

50.21/50.06/49.85 = 50.04

50.35/49.87/49.56 = 49.93

50.59/50.30/49.74 = 50.21

*| K| K| K| ¥ *

50.81/50.18/49.82 = 50.27

49.30/47.81/47.72 = 48.28

47.11/46.48/45.91 = 46.50

49.09/47.45/47.38 = 47.97

48.94/47.57/47.37 = 47.96

(EN

I

IE

(RS

N uE R

49.05/48.60/48.44 = 48.70

49.23/48.71/48.20 = 48.71

49.75/49.54/47.71 = 49.00

49.62/48.80/47.31 = 48.58

49.15/47.09/44.34 = 46.86

49.18/47.91/45.69 = 47.59

46.81/46.31/45.93 = 46.35

46.12/46.05/45.86 = 46.01

47.84/46.88/45.78 =~ 46.83

48.06/47.17/46.71 = 47.31

S P A

43.89/39.52/37.40 = 40.27

47.57/47.39/44.00 = 46.32

49.59/49.54/47.71 = 48.95

49.62/48.72/47.31 = 48.55

43.39/40.07/37.65 = 40.37

47.70/45.93/43.60 = 45.74

44.34/42.49/39.40 = 42.08

46.07/45.61/45.44 = 45.71

45.91/43.49/43.44 = 44.28

47.59/45.52/44.65 = 45.92

/& 4] Softmax

*50.55/50.47/49.41 = 50.14

*50.63/50.30/49.66 =~ 50.20

*50.16/49.90/49.68 ~ 49.91

*50.35/50.00/49.56 =~ 49.97

*50.34/50.24/49.65 = 50.08

1 50.86/50.36/49.93 =~ 50.38

49.24/48.04/47.95 = 48.41

47.23/46.51/45.76 = 46.50

49.07/47.64/47.43 = 48.05

48.90/47.77/47.45 = 48.04

£ & Softmax

*50.72/50.34/48.94 = 50.00

*50.45/50.44/49.28 = 50.06

50.16/49.65/49.42 = 49.74

*50.43/49.99/49.55 = 49.99

*50.37/50.23/49.65 = 50.08

150.95/50.33/49.87 =~ 50.38

49.23/47.77/47.69 = 48.23

47.02/46.50/45.74 = 46.42

48.86/47.47/47.02 = 47.78

48.76/47.54/47.02 = 47.77
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FATIRPEIFFELA I IR IAE (B ES H I R (%)
15 F/ 7 e e B E L0 50.00/49.53/48.69 ~ 49.41
49.66/49.50/48.68 = 49.28
*50.33/50.05/49.21 = 49.86
50.01/49.66/49.15 =~ 49.61
49.61/49.51/48.54 =~ 49.22
49.45/49.27/48.37 = 49.03
48.56/46.66/46.50 =~ 47.24
47.00/46.23/45.24 = 46.16
48.29/46.61/46.41 = 47.10
48.34/47.11/46.60 =~ 47.35
L /e R e E R 50.30/48.73/48.47 =~ 49.17
50.23/50.05/49.66 ~ 49.98
50.33/50.05/49.21 =~ 49.86
50.01/49.66/49.15 = 49.61
50.12/48.72/48.55 =~ 49.13
*50.13/49.84/49.56 =~ 49.84
48.99/48.07/47.39 = 48.15
46.92/46.49/45.54 ~ 46.32
48.50/47.67/46.88 =~ 47.68
48.81/47.92/47.14 = 47.96
50.40/49.92/49.46 ~ 49.93
50.27/50.05/49.65 = 49.99
50.44/50.34/49.62 ~ 50.13
49.99/49.79/49.30 =~ 49.69
50.13/49.85/49.67 ~ 49.88
50.38/49.80/49.49 =~ 49.89
48.67/47.99/47.43 = 48.03
47.19/46.57/45.53 =~ 46.43
48.57/47.60/47.16 =~ 47.78
48.70/47.42/47.33 =~ 47.82
50.48/49.73/49.30 ~ 49.84
50.19/50.15/49.66 = 50.00
50.35/50.24/49.45 =~ 50.01
50.13/49.68/49.11 = 49.64
50.09/49.84/49.72 ~ 49.88
50.47/49.81/49.52 = 49.93
48.70/48.10/47.39 =~ 48.06
47.14/46.51/45.56 =~ 46.40
48.60/47.85/47.21 =~ 47.89
48.59/47.70/47.29 ~ 47.86
L & L T 15 AR S S 49.74/49.45/48.53 =~ 49.24
49.38/49.38/47.99 =~ 48.92
50.38/49.41/49.40 =~ 49.73
49.85/49.30/49.05 = 49.40
49.40/48.73/48.50 ~ 48.88
49.17/48.71/47.77 = 48.55
48.20/46.83/45.68 =~ 46.90
46.97/46.41/45.82 = 46.40
48.50/46.70/46.49 =~ 47.23
48.57/47.36/46.76 =~ 47.56
L L I 5 XX 49.60/49.24/46.57 ~ 48.47
50.19/49.75/48.24 ~ 49.39
50.38/49.41/49.40 =~ 49.73
49.85/49.30/49.05 = 49.40
49.49/48.24/46.20 =~ 47.98
50.08/49.34/47.84 =~ 49.09
48.36/47.23/45.92 =~ 47.17
46.97/46.55/46.28 =~ 46.60
48.67/46.89/46.73 =~ 47.43
49.05/47.48/47.45 = 47.99

*

*

*

2 i/ 2 v | H] Softmax

*

*

*

*

*

L /7. ¥ |& @ Softmax

*

*

*

*
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o R A

TERTESES IR

I R (%)

T

£ i

3E (-

T

EEE

o

T 15

% %] Softmax

*50.42/50.33/49.29 = 50.01

*50.49/50.19/49.51 = 50.06

*50.45/50.19/49.86 = 50.17

*50.26/49.83/49.56 ~ 49.88

*50.41/50.10/49.59 = 50.03

*50.69/49.98/49.59 = 50.09

49.07/47.97/47.84 = 48.29

47.23/46.52/45.84 = 46.53

48.84/47.61/47.53 = 47.99

48.76/47.74/47.54 = 48.01

£ & Softmax

*50.55/50.32/48.81 =~ 49.89

*50.51/50.37/49.35 = 50.08

*50.40/49.98/49.94 = 50.11

*50.17/49.88/49.49 = 49.85

*50.35/50.15/49.59 = 50.03

*50.69/50.01/49.58 = 50.09

49.12/47.70/47.67 = 48.16

47.13/46.61/45.85 = 46.53

48.83/47.46/47.29 = 47.86

48.88/47.57/47.43 = 47.96

(EN

I

IE

(RS

N uE R

48.83/48.82/47.18 =~ 48.28

48.76/48.70/46.20 =~ 47.89

49.81/49.36/48.13 =~ 49.10

49.83/48.79/48.06 =~ 48.89

47.99/47.53/45.88 = 47.13

48.01/46.48/46.26 =~ 46.92

47.40/46.08/44.55 = 46.01

46.59/46.28/46.09 =~ 46.32

48.12/45.91/45.75 = 46.59

48.44/46.83/46.40 = 47.22

S P A

46.42/44.54/39.60 = 43.52

48.50/48.43/45.87 = 47.60

49.81/49.25/48.13 = 49.06

49.83/48.64/48.06 =~ 48.84

45.36/41.96/38.98 =~ 42.10

48.80/47.20/45.26 = 47.09

45.89/45.37/41.28 = 44.18

46.38/46.28/46.00 =~ 46.22

47.31/45.35/44.47 = 45.71

48.16/46.18/46.12 =~ 46.82

/& 4] Softmax

50.46/50.24/49.26 = 49.99

50.56/50.25/49.58 = 50.13

50.23/50.01/49.90 = 50.05

50.35/49.99/49.57 = 49.97

50.24/50.02/49.35 = 49.87

K| K| K| K| K| ¥

50.89/50.17/49.86 = 50.31

49.11/48.06/47.87 = 48.35

47.23/46.54/45.84 = 46.54

48.90/47.70/47.26 = 47.95

48.87/47.76/47.49 = 48.04

£ & Softmax

50.49/50.28/48.51 = 49.76]

50.41/50.40/49.19 = 50.00

50.19/49.90/49.69 = 49.93

50.48/49.99/49.57 = 50.01

50.30/50.02/49.33 = 49.88

K| K| K| K| ¥ ¥

50.87/50.20/49.85 = 50.31

49.06/47.68/47.53 = 48.09

47.09/46.52/45.85 = 46.49

48.84/47.48/47.12 = 47.81

48.85/47.47/47.09 = 47.80
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17. % = 3.8(CIFAR-10) % % & %

% 7.17: 9 % 3.8(CIFAR-10)% f % % 4

FAI% & R [Meta 53] & % B R (%) Ablation Study (%)
F Eo] a2 1| 87.90/87.60/87.25 = 87.58
& 22  88.55/88.00/86.65 ~ 87.73
&8k 3 74.25/73.10/72.70 = 73.35
&2k 4 81.05/77.65/75.70 ~78.13
a2k 97.05/96.50/95.20 = 96.25
eta-50-N | 2L 1] * 88.70/88.60/87.60 =~ 88.30| 88.65/88.25/87.55 = 88.15

ﬁjj: "ﬁé,

* 89.20/88.00/87.85 ~ 88.35

89.00/87.75/87.65 ~ 88.13

73.05/72.75/72.50 = 72.77

74.40/73.35/73.15 = 73.63

*80.90/78.95/78.80 = 79.55

81.00/77.65/76.30 = 78.32

1
2
3
Iy
5

96.70/96.60/95.45 = 96.25

*96.75/96.70/95.55 = 96.33

96.95/96.90/95.30 = 96.38

96.95/96.95/95.10 = 96.33

* 89.15/87.95/87.90 =~ 88.33

88.65/88.05/87.50 = 88.07

* 89.70/87.80/87.75 ~ 88.42

89.20/87.85/87.75 = 88.27

* 74.55/73.75/73.15 = 73.82

74.80/73.35/72.70 = 73.62

* 81.65/79.50/79.05 = 80.07

80.90/77.80/77.20 = 78.63

*96.80/96.75/95.25 = 96.27

96.95/96.85/95.15 = 96.32

* 88.80/88.00/87.65 ~ 88.15

88.65/88.05/87.50 = 88.07

* 89.05/87.85/87.55 = 88.15

89.00/88.15/87.60 =~ 88.25

*74.55/73.10/72.75 = 73.47

74.00/73.35/72.00 = 73.12

* 81.15/79.15/78.60 = 79.63

80.65/78.10/77.00 = 78.58

*96.95/96.70/95.65 = 96.43

97.05/97.00/94.95 = 96.33

* 88.75/88.15/87.55 =~ 88.15

88.80/87.95/87.60 =~ 88.12

* 89.35/88.05/87.90 ~ 88.43

89.10/88.10/87.95 = 88.38

* 74.80/73.60/72.75 = 73.72

74.95/73.45/72.80 = 73.73

Meta-MLP

* 81.55/79.25/78.50 = 79.77

* 88.75/88.10/87.60 ~ 88.15

81.00/78.10/77.20 = 78.77

88.75/87.95/87.55 = 88.08

* 89.35/87.95/87.90 = 88.40

88.95/87.95/87.80 = 88.23

*74.40/73.65/73.00 = 73.68

75.00/73.45/72.65 = 73.70

* 81.85/79.15/78.60 = 79.87

80.90/78.00/77.30 = 78.73

* 97.00/96.85/95.50 = 96.45

97.05/96.95/95.15 = 96.38

T

Meta-50-N

* 88.05/87.60/87.25 =~ 87.63

87.90/87.60/87.25 =~ 87.58

88.55/88.00/86.65 = 87.73

88.55/88.00/86.65 ~ 87.73

74.25/73.10/72.70 = 73.35

74.35/73.15/72.90 = 73.47

* 80.85/78.10/76.45 = 78.47

80.90/77.55/76.65 = 78.37

97.05/96.30/95.25 = 96.20

97.05/96.50/95.20 = 96.25

Meta-SVM

87.90/87.60/87.25 = 87.58

87.90/87.60/87.25 = 87.58

88.55/88.00/86.65 = 87.73

88.55/88.00/86.65 ~ 87.73

74.25/73.10/72.70 = 73.35

74.25/73.10/72.70 = 73.35

* 81.05/77.65/76.40 = 78.37

81.05/77.65/75.70 = 78.13

97.05/96.50/95.20 = 96.25

97.05/96.50/95.20 = 96.25

Meta-MLP

87.90/87.60/87.25 = 87.58

87.90/87.60/87.25 = 87.58

88.55/88.00/86.65 = 87.73

88.55/88.00/86.65 ~ 87.73

74.25/73.10/72.70 = 73.35

74.25/73.10/72.70 = 73.35

* 81.05/77.65/76.65 = 78.45

81.05/77.65/75.70 = 78.13

97.05/96.50/95.20 = 96.25

97.05/96.50/95.20 = 96.25
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% 7.18:

# 5% 3.9(CIFAR-10)

% =% 3.9(CIFAR-10) % % & %

g@%%

L

R

oy

1A
b

FLE SR

“”"Hie? l;‘i&'

RIN-3=Y

I R (%)

E-)

/,
]

‘:&

ﬂu‘!‘wl
S
§8L3
& 8t 4
§8L 5

52.77/52.07/50.76 = 51.87

56.45/54.96/53.96 = 55.12

59.62/56.08/56.04 = 57.25

39.01/38.52/38.41 = 38.65

51.93/50.18/49.99 = 50.70

E-)

E)

E-)

-
,

B

62.94/62.80/61.48 =~ 62.41

S-P AT

63.75/63.55/62.02 = 63.11

E-)

E-1y

E-1

E-1

IR

4/

4/

4/

y

o

18

yd

o

Z

5}:

L

L

AT

F 1 2 ¥ Softmax-## F&

AL Ik

63.41/63.30/62.13 = 62.95

BB

63.53/63.42/62.09 = 63.01

Softmax- Z. &

63.35/63.22/61.90 = 62.82

63.59/63.46/61.81 = 62.95

Softmax-= f&

63.55/63.13/62.16 = 62.95

63.71/63.31/61.91 = 62.98

EE-AE

*63.91/63.17/62.57 = 63.22

62.54/62.16/61.15 = 61.95

231 #F-Soft

* 63.98/63.38/62.78 = 63.38

*63.91/63.17/62.57 = 63.22

TR E LR

* 63.65/63.53/62.23 =~ 63.14

* 63.80/63.77/61.99 = 63.19

63.22/62.81/61.81 = 62.61

63.76/63.04/61.78 = 62.86

63.60/63.11/61.89 = 62.87

63.66/63.47/61.90 = 63.01

*64.01/63.61/62.38 =~ 63.33

62.78/62.53/60.91 = 62.07

* 64.00/63.21/62.57 = 63.26

*64.01/63.61/62.38 =~ 63.33

5] Softmax

63.50/63.36/62.09 = 62.98

~ 63.76/63.56/62.00 = 63.11

63.36/63.24/61.99 = 62.86

*63.77/63.57/62.02 =~ 63.12

63.37/63.35/62.12 = 62.95

* 63.79/63.55/62.05 =~ 63.13

*63.67/63.44/62.35 =~ 63.15

62.65/62.58/61.23 = 62.15

* 63.87/63.64/62.44 =~ 63.32

* 63.67/63.44/62.35 = 63.15

£ & Softmax

63.56/63.45/62.13 = 63.05

*63.77/63.75/62.05 = 63.19

63.29/63.06/61.91 = 62.75

63.71/63.42/61.92 = 63.02)

63.39/63.36/62.13 = 62.96

* 63.79/63.56/62.06 = 63.14

* 63.78/63.78/62.40 = 63.32

62.86/62.62/61.18 = 62.22)

* 63.90/63.79/62.40 = 63.36

* 63.78/63.78/62.40 =~ 63.32
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ELAH R

PRI

FLES TR

I R (%)

Softmax

Softmax

Softmax

Softmax

Softmax

/L e

/7 ¥

/7 0

AE[E R

* 64.06/63.56/62.35 ~ 63.32

* 63.80/63.56/62.01 = 63.12

63.60/63.12/62.30 = 63.01

*63.77/63.51/62.06 ~ 63.11

*64.10/63.38/62.43 ~ 63.30

63.71/63.48/62.12 = 63.10

63.30/63.04/61.82 = 62.72

62.71/62.34/60.94 = 62.00

63.70/62.92/61.83 = 62.82

63.30/63.04/61.82 = 62.72
* 63.82/63.75/62.24 = 63.27

63.60/63.12/62.30 = 63.01

*63.77/63.51/62.06 = 63.11

*63.99/63.40/62.44 ~ 63.28

63.71/63.53/62.05 = 63.10

63.52/63.32/62.27 = 63.04

62.66/62.52/61.33 = 62.17

*63.93/63.21/62.36 = 63.17

63.52/63.32/62.27 = 63.04

% %] Softmax

*63.76/63.36/62.31 = 63.14

63.75/63.54/61.99 = 63.09

63.58/63.23/62.24 = 63.02)

63.77/63.54/62.00 = 63.10

*64.01/63.44/62.48 =~ 63.31

63.77/63.55/61.99 = 63.10

63.41/63.23/62.10 = 62.91

62.69/62.52/61.18 = 62.13

63.69/63.20/62.14 = 63.01

63.41/63.23/62.10 = 62.91

£ & Softmax

* 63.80/63.53/62.40 = 63.24

* 63.77/63.70/62.00 = 63.16

63.49/63.19/62.15 = 62.94

63.74/63.43/61.99 = 63.05

*64.01/63.42/62.50 = 63.31

* 63.76/63.60/62.01 = 63.12

63.37/63.36/62.05 = 62.93

62.64/62.58/61.17 = 62.13

63.55/63.51/62.12 = 63.06

63.37/63.36/62.05 = 62.93

T35

LW F L

*63.77/63.39/62.33 = 63.16

63.64/63.51/62.04 = 63.06

63.47/63.14/62.23 = 62.95

63.69/63.62/61.95 = 63.09

*63.95/63.48/62.51 = 63.31

63.80/63.38/61.93 = 63.04

63.76/62.83/62.22 = 62.94

62.66/61.98/61.10 = 61.91

63.97/63.13/62.17 = 63.09

63.76/62.83/62.22 = 62.94

S A A

* 64.03/63.62/62.33 ~ 63.33

* 63.94/63.78/62.13 =~ 63.28

63.49/63.13/62.23 = 62.95

63.71/63.62/61.95 = 63.09

* 63.88/63.56/62.51 =~ 63.32

63.76/63.63/61.85 = 63.08

63.62/63.46/62.21 = 63.10

62.64/62.49/61.01 = 62.05

~ 63.85/63.24/62.23 = 63.11

63.62/63.46/62.21 = 63.10
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o R A

il Sl e

# I R (%)

Softmax

Softmax

Softmax

Softmax

Softmax

Softmax

% %] Softmax

63.72/63.34/62.20 = 63.09

63.74/63.56/62.00 = 63.10

63.45/63.21/62.11 = 62.92

*63.77/63.57/62.01 = 63.12

*63.76/63.38/62.29 ~ 63.14

*63.76/63.57/62.01 = 63.11

63.61/63.41/62.20 = 63.07

62.68/62.52/61.18 = 62.13

*63.74/63.41/62.33 = 63.16

63.61/63.41/62.20 = 63.07

£ & Softmax

*63.77/63.49/62.23 = 63.16

*63.79/63.75/61.98 = 63.17

63.39/63.10/62.04 = 62.84

63.71/63.41/61.95 = 63.02

*63.78/63.39/62.29 =~ 63.15

*63.75/63.57/62.02 = 63.11

*63.65/63.61/62.24 = 63.17

62.77/62.58/61.16 = 62.17

*63.80/63.71/62.28 =~ 63.26

* 63.65/63.61/62.24 =~ 63.17

(EN

I

IE

(RS

N uE R

*63.91/63.45/62.62 =~ 63.33

63.51/63.28/62.22 = 63.00

63.34/63.05/61.97 = 62.79

63.49/63.28/61.72 = 62.83

*64.13/63.29/62.44 = 63.29

63.63/63.29/61.84 = 62.92

63.35/62.36/62.17 = 62.63

61.96/61.40/60.79 =~ 61.38

63.55/62.83/62.16 = 62.85

63.35/62.36/62.17 = 62.63

S P A

*63.95/63.61/62.52 = 63.36

* 63.81/63.64/62.03 =~ 63.16

63.53/63.12/61.97 = 62.87

63.42/63.34/61.69 = 62.82

* 63.60/63.45/62.31 = 63.12

63.57/63.22/61.56 = 62.78

63.06/61.97/61.07 = 62.03

61.97/60.40/59.94 = 60.77

63.24/62.17/61.00 = 62.14

63.06/61.97/61.07 = 62.03

/& 4] Softmax

63.69/63.36/62.21 = 63.09

63.74/63.55/62.00 = 63.10

63.45/63.21/62.11 = 62.92

* 63.76/63.59/62.03 ~ 63.13

* 63.83/63.36/62.37 = 63.19

* 63.75/63.57/62.04 = 63.12

63.64/63.44/62.20 = 63.09

62.67/62.58/61.11 = 62.12

* 63.84/63.54/62.32 ~ 63.23

63.64/63.44/62.20 = 63.09

£ & Softmax

* 63.68/63.52/62.23 =~ 63.14

* 63.78/63.72/61.97 = 63.16

63.39/63.12/62.05 = 62.85

63.69/63.43/61.96 = 63.03

* 63.84/63.41/62.35 = 63.20

* 63.78/63.59/62.03 =~ 63.13

*63.71/63.67/62.28 = 63.22

62.75/62.59/61.11 = 62.15

* 63.83/63.68/62.32 =~ 63.28

*63.71/63.67/62.28 =~ 63.22
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FATIRPEIFFELA I IR IAE (B ES H I R (%)

2 L AT/ e e W 63.42/63.32/62.04 = 62.93
63.75/63.57/61.93 = 63.08
63.42/63.29/62.02 = 62.91

*63.85/63.57/62.09 =~ 63.17
63.46/63.38/62.16 = 63.00

*63.82/63.61/61.99 =~ 63.14
63.60/63.41/62.24 = 63.08
62.77/62.54/61.26 = 62.19

*64.03/63.48/62.22 =~ 63.24
63.60/63.41/62.24 = 63.08

2 i L e R e 63.59/63.37/62.14 = 63.03

* 63.88/63.72/62.12 = 63.24
63.42/63.29/62.02 = 62.91

* 63.85/63.57/62.09 = 63.17
63.60/63.39/62.19 = 63.06

* 63.82/63.68/62.17 = 63.22

*63.72/63.51/62.22 = 63.15
62.80/62.78/61.33 = 62.30

*64.00/63.59/62.16 =~ 63.25

*63.72/63.51/62.22 = 63.15

2 i/ 2 v | H] Softmax 63.48/63.38/61.97 = 62.94

=~ 63.75/63.56/62.01 = 63.11
63.44/63.29/61.93 = 62.89

=~ 63.77/63.55/62.00 = 63.11
63.38/63.36/62.02 = 62.92
63.76/63.55/62.00 = 63.10
63.60/63.30/62.23 = 63.04
62.78/62.53/61.34 = 62.22

*63.77/63.43/62.31 = 63.17
63.60/63.30/62.23 = 63.04

152 i /7 1w | & B Softmax 63.50/63.39/62.05 = 62.98

* 63.76/63.63/62.03 =~ 63.14
63.41/63.29/61.91 = 62.87
63.70/63.52/61.99 = 63.07
63.38/63.36/62.02 = 62.92

*63.77/63.57/61.99 = 63.11
63.62/63.34/62.24 = 63.07
62.72/62.62/61.36 = 62.23

*63.72/63.50/62.30 = 63.17
63.62/63.34/62.24 = 63.07

il L= TR N 63.33/63.30/62.13 = 62.92
63.68/63.48/61.98 = 63.05
63.40/63.27/62.04 = 62.90
63.81/63.59/61.86 = 63.09
63.37/63.31/62.19 = 62.96
63.84/63.54/61.92 = 63.10

* 63.83/63.52/62.51 = 63.29
62.83/62.59/61.20 = 62.21

! 64.14/63.54/62.52 = 63.40

* 63.83/63.52/62.51 = 63.29

& gL T 5 EN R ALE N 63.60/63.37/62.19 = 63.05

* 63.85/63.76/62.07 =~ 63.23
63.40/63.28/62.00 = 62.89
63.80/63.54/61.89 = 63.08
63.55/63.41/62.06 = 63.01

* 63.89/63.73/61.92 =~ 63.18

* 63.84/63.72/62.14 =~ 63.23
62.93/62.67/61.11 = 62.24

* 64.05/63.49/62.36 =~ 63.30

* 63.84/63.72/62.14 = 63.23
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o R A

TERTESES IR

#IF R (%)

T

£ i

3E (-

T

EEE

o

T 15

% %] Softmax

63.50/63.40/62.06 = 62.99

63.74/63.56/62.01 = 63.10

63.38/63.27/61.95 = 62.87

*63.79/63.56/62.00 =~ 63.12

63.44/63.36/62.09 = 62.96

*63.78/63.57/62.01 =~ 63.12

* 63.70/63.46/62.23 = 63.13

62.67/62.60/61.30 = 62.19

* 63.89/63.59/62.33 = 63.27

* 63.70/63.46/62.23 =~ 63.13

£ & Softmax

63.52/63.48/62.12 = 63.04

*63.75/63.72/62.01 = 63.16

63.36/63.14/61.92 = 62.81

63.70/63.51/61.95 = 63.05

63.43/63.35/62.10 = 62.96

* 63.78/63.58/62.01 =~ 63.12

*63.72/63.67/62.39 = 63.26

62.77/62.61/61.32 = 62.23

*63.79/63.71/62.27 = 63.26

* 63.72/63.67/62.39 = 63.26

(EN

I

IE

(RS

N uE R

63.46/63.21/62.21 = 62.96

63.43/63.40/62.13 = 62.99

63.40/63.13/61.87 = 62.80

63.56/63.46/61.83 = 62.95

63.67/63.12/62.38 = 63.06

63.69/63.35/61.82 = 62.95

*63.71/63.33/62.73 = 63.26

62.60/62.34/61.32 = 62.09

63.84/63.44/62.68 = 63.32

S P A

*

*63.71/63.33/62.73 = 63.26
*63.71/63.63/62.23 =~ 63.19
%

63.76/63.69/62.07 = 63.17

63.33/62.94/61.80 = 62.69

63.75/63.33/61.79 = 62.96

63.33/63.30/61.86 = 62.83

63.69/63.63/61.78 = 63.03

63.86/62.73/62.32 = 62.97

62.64/61.73/60.77 = 61.71

64.03/62.50/62.41 = 62.98

63.86/62.73/62.32 = 62.97

/& 4] Softmax

63.48/63.36/62.12 = 62.99

63.74/63.55/62.00 = 63.10

63.35/63.25/62.00 = 62.87

* 63.75/63.58/62.03 =~ 63.12

63.37/63.32/62.13 = 62.94

*

63.78/63.56/62.06 = 63.13

*

63.85/63.51/62.36 = 63.24

62.59/62.59/61.20 = 62.13

*

63.88/63.60/62.42 = 63.30)

*

63.85/63.51/62.36 = 63.24

£ & Softmax

63.51/63.49/62.16 = 63.05

*

63.77/63.77/62.01 = 63.18

63.26/63.11/61.95 = 62.77

63.69/63.42/61.93 = 63.01

63.37/63.36/62.13 = 62.95

* 63.78/63.56/62.06 =~ 63.13

* 63.84/63.77/62.39 =~ 63.33

62.88/62.57/61.18 = 62.21

* 63.90/63.76/62.40 =~ 63.35

* 63.84/63.77/62.39 =~ 63.33
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EA IR RET A B A KARAAE (KRS ¥ 5 & (%)

i Meta-7% & 2. 1 Meta-FCL 53.99/53.54/52.01 = 53.18
Meta-7% & 8L 2 57.55/56.12/55.91 = 56.53
Meta-7% & 2L 3 63.69/61.98/59.99 = 61.89
Meta-7% & 2k 4 60.17/59.94/59.31 = 59.81
Meta-7% & 8L 5 61.96/60.71/58.84 = 60.50
55.40/55.17/53.42 = 54.66
59.32/58.12/57.81 = 58.42

*64.26/63.34/61.90 =~ 63.17

e
E-)
e

55.87/55.38/53.82 = 55.02
59.31/57.92/57.82 = 58.35
64.39/62.35/61.63 = 62.79
63.42/62.76/61.64 = 62.61
63.51/62.99/62.07 = 62.86

Meta-FCL
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19. F %% 3.10-3.10.1(CIFAR-10) % # % %

% 7.19: 7 % 3.10-3.10.1(CIFAR-10) % & % % %

F S RE T B P R RS T R S P | REENRER
& & 7 z z 59.94 %
LI B (65.88)-10.56 %  02.96 %  02.19 %| (-01.88) 58.05 %
B (72.71)-09.77 %] 02.93 % _ 01.79 %| (-01.89) 58.05 %

E& (52.82)-16.60%  03.68%  04.23 %| (-02.62) 57.32%

A (39.77)-11.59 % 04.37%| _ 06.14 %| (-03.11) 56.82 %

R AL (55.36)-15.94 %  03.82% _ 04.19 % (-02.74)57.20 %

x4 (54.23)-15.99 %  03.56 % _ 04.16 %| (-02.50) 57.44 %

SEdF (62.96)-12.05%|  03.40%  03.18 % (-02.29) 57.65 %

5 (67.14)-12.58 % 02.99 %  02.57 %| (-02.01)57.93 %

iy g (70.12)-10.46 %] 03.04 % 02.04 %| (-02.00) 57.94 %

+ 8 (61.02)-09.93 % 0329 %|  02.49 %| (-02.17) 57.76 %

582 B (65.88)-11.15 %]  03.02%| _ 02.34 %| (-02.02) 57.91 %
% (72.71)-10.15%|  02.93%|  01.86 %| (-01.97) 57.97 %

L (52.80)-17.51%)| 03.85%  04.56 % (-02.83)57.11 %

" 390.77)-12.08%|  04.67%|  06.53 % (-03.48) 56.46 %

A4 (35.30)-17.17% _ 03.90 % 04.64 % (-02.83) 57.10 %

T4 (54.23)-15.94 %]  03.66 % 04.15 %| (-02.65) 57.28 %

7| (62.90)-11.79%|  03.33 % 03.10 % (-02.29) 57.64 %

5 (67.14)-13.18 %] 03.06 % 02.71 %| (-02.10) 57.84 %

IR (70.12)-10.67 % 03.10 % 02.09 % (-02.13) 57.81 %

el (61.02)-1037 %] 03.32%|  02.61 %| (-02.31)57.62 %

583 10.55%]  02.91 %|  02.20 % (-01.98) 57.96 %
-09.98 % 02.75 % _ 01.83 % (-01.88)58.05 %
16.67 % 03.58 %|  04.23 % (-02.59) 57.34 %
11.72%  04.45%  06.25 %| (-03.24) 56.69 %
16.54 % 03.79 %|  04.40 % (-02.75) 57.18 %
16.03%|  03.52%|  04.18 % (-02.52) 57.41 %
10.22%|  03.01 %|  02.61 % (-02.04) 57.90 %
1238%|  02.90 %|  02.51 % (-01.95)57.99 %
209.29 %] 02.89 %|  01.78 % (-01.99) 57.94 %
10.33%,  03.15%  02.59 % (-02.21)57.73 %
5.4 209.04 % 02.81%| 01.84 % (-01.80) 58.14 %
206.56 %] 02.52%|  01.15% (-01.63)58.30 %
12.88%|  03.10 % 02.97 % (-02.14) 57.80 %
-08.91 %  03.61 %  04.33% (-02.60)57.34 %
1480 % 03.61 %|  03.78 % (-02.50) 57.44 %
13.51%  03.22%|  03.29 % (-02.29) 57.65 %
10.55%)]  03.12%|  02.73 % (-02.06) 57.88 %
1020 %, 02.81%  02.00 % (-01.84)58.10 %
“07.54%  02.81%| 01.40 % (-01.83)58.11 %
-07.46 %, 02.93% _ 01.77% (-01.97)57.97 %
585 -10.01 %]  02.51%)|  02.08 % (-01.69)58.25 %
-10.08 %, 02.62% _ 01.86% (-01.81)58.12 %
-1539%|  03.11%|  03.82% (-02.23)57.71 %
1176 % 0423 % 06.25 %| (-03.14) 56.80 %
15.95%|  03.41%| 04.19% (-02.45)57.48 %
15.08%  03.14%|  03.81 % (-02.26) 57.68 %
-1032%|  02.83%|  02.64 % (-01.99)57.95 %
1106 %] 02.53 %]  02.20 %| (-01.74) 58.20 %
1039 %] 02.69 %|  02.02% (-01.85)58.09 %
“08.76 % 02.74%|  02.14 % (-01.91) 58.02 %

170

doi:10.6342/NTU202402182



A E AR B R RS T R AR S | FRERRER

5 8L 6 -10.97 % 02.95 % 02.30 %| (-01.93) 58.00 %
-10.14 % 02.91 % 01.86 %| (-01.93) 58.01 %
-16.76 % 03.64 % 04.30 %| (-02.61) 57.33 %
-12.09 % 04.56 % 06.53 %| (-03.32) 56.62 %
-16.67 % 03.76 % 04.45 %| (-02.63) 57.30 %
-15.98 % 03.68 % 04.17 %| (-02.63) 57.31 %
-11.37 % 03.22 % 02.97 %| (-02.20) 57.74 %
-12.85 % 02.96 % 02.64 %| (-01.93) 58.00 %
-10.32 % 02.95 % 02.01 %| (-01.95) 57.99 %
-10.20 % 03.27 % 02.56 %| (-02.22) 57.72 %

& 8L 7 -11.25 % 02.95 % 02.38 %| (-01.97) 57.96 %
-09.62 % 02.89 % 01.75 %| (-01.92) 58.02 %
-17.19 % 03.81 % 04.48 %| (-02.79) 57.14 %
-12.11 % 04.66 % 06.54 %| (-03.45) 56.49 %
-16.51 % 03.83 % 04.39 %| (-02.76) 57.18 %
-15.69 % 03.55 % 04.04 %| (-02.57) 57.36 %
-11.69 % 03.32 % 03.07 %| (-02.28) 57.65 %
-11.98 % 02.98 % 02.42 %| (-02.00) 57.93 %
-10.48 % 02.97 % 02.05 %| (-01.97) 57.97 %
-10.18 % 03.22 % 02.55 %| (-02.19) 57.74 %

& EL 8 -10.89 % 03.08 % 02.27 %| (-02.07) 57.86 %
-10.34 % 03.03 % 01.90 %| (-02.00) 57.93 %
-17.29 % 03.91 % 04.49 %| (-02.84) 57.10 %
-11.36 % 04.43 % 05.93 %| (-03.25) 56.69 %
-16.37 % 03.86 % 04.33 %| (-02.75) 57.19 %
-16.48 % 03.78 % 04.34 %| (-02.72) 57.22 %
-11.04 % 03.16 % 02.86 %| (-02.11) 57.83 %
-11.76 % 02.95 % 02.36 %| (-01.98) 57.96 %
-09.62 % 03.03 % 01.85 %| (-02.06) 57.87 %
-09.65 % 03.25 % 02.40 %| (-02.21) 57.73 %

5-8L0 -08.28 % 02.80 % 01.69 %| (-01.90) 58.04 %
-07.17 % 02.59 % 01.27 %| (-01.75) 58.19 %
-14.43 % 03.46 % 03.45 %| (-02.52) 57.42 %
-09.75 % 03.89 % 04.84 %| (-02.84) 57.10 %
-12.77 % 03.36 % 03.06 %| (-02.40) 57.54 %
-13.92 % 03.33 % 03.43 %| (-02.44) 57.50 %
-09.70 % 03.04 % 02.45 %| (-02.10) 57.84 %
-08.43 % 02.71 % 01.59 %| (-01.87) 58.07 %
-07.82 % 02.81 % 01.46 %| (-01.94) 58.00 %
-07.54 % 02.96 % 01.80 %| (-02.05) 57.88 %

2L 10 -10.04 % 02.68 % 02.07 %| (-01.79) 58.14 %
-08.65 % 02.58 % 01.56 %| (-01.78) 58.16 %
-15.74 % 03.33 % 03.91 %| (-02.41) 57.53 %
-11.22 % 04.06 % 05.81 %| (-03.00) 56.93 %
-15.29 % 03.45 % 03.95 %| (-02.49) 57.45 %
-15.09 % 03.26 % 03.82 %| (-02.38) 57.56 %
-11.16 % 03.07 % 02.92 %| (-02.18) 57.76 %
-12.61 % 02.79 % 02.57 %| (-01.92) 58.02 %
-10.10 % 02.77 % 01.96 %| (-01.90) 58.04 %
-09.84 % 03.00 % 02.45 %| (-02.09) 57.84 %
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a8k 11 -10.57 % 03.08 % 02.22 %| (-02.05) 57.88 %
-09.56 % 02.98 % 01.74 %| (-02.03) 57.91 %
-16.53 % 03.76 % 04.20 %| (-02.74) 57.20 %
-11.82 % 04.65 % 06.29 %| (-03.36) 56.57 %
-15.89 % 03.83 % 04.15 %| (-02.76) 57.18 %
-15.95 % 03.69 % 04.16 %| (-02.64) 57.29 %
-11.71 % 03.33 % 03.08 %| (-02.25) 57.68 %
-12.68 % 03.12 % 02.59 %| (-02.13) 57.81 %
-10.37 % 03.22 % 02.02 %| (-02.20) 57.74 %
-10.27 % 03.42 % 02.58 %| (-02.37) 57.57 %

&8k 12 -11.00 % 02.99 % 02.31 %| (-01.92) 58.02 %
-09.47 % 02.88 % 01.72 %| (-01.84) 58.10 %
-16.78 % 03.74 % 04.32 %| (-02.68) 57.26 %
-12.09 % 04.52 % 06.51 %| (-03.32) 56.61 %
-16.96 % 03.89 % 04.53 %| (-02.79) 57.15 %
-16.60 % 03.69 % 04.37 %| (-02.64) 57.30 %
-11.27 % 03.30 % 02.96 %| (-02.23) 57.71 %
-12.84 % 03.01 % 02.63 %| (-02.00) 57.94 %
-09.96 % 03.04 % 01.93 %| (-02.00) 57.94 %
-10.22 % 03.36 % 02.57 %| (-02.24) 57.70 %

5 82L 13 -10.50 % 02.97 % 02.19 %| (-02.09) 57.85 %
-09.79 % 02.92 % 01.78 %| (-02.05) 57.89 %
-17.23 % 03.89 % 04.45 %| (-02.90) 57.03 %
-11.76 % 04.51 % 06.29 %| (-03.36) 56.58 %
-15.85 % 03.79 % 04.13 %| (-02.77) 57.17 %
-15.78 % 03.66 % 04.10 %| (-02.70) 57.23 %
-10.36 % 03.12 % 02.65 %| (-02.20) 57.74 %
-11.84 % 02.99 % 02.38 %| (-02.11) 57.82 %
-10.71 % 03.09 % 02.10 %| (-02.17) 57.77 %
-09.82 % 03.18 % 02.45 %| (-02.24) 57.70 %

5 2L 14 -08.62 % 02.77 % 01.73 %| (-01.85) 58.09 %
-06.98 % 02.57 % 01.22 %| (-01.75) 58.19 %
-14.40 % 03.39 % 03.48 %| (-02.47) 57.46 %
-09.25 % 03.75 % 04.60 %| (-02.74) 57.20 %
-13.61 % 03.39 % 03.36 %| (-02.42) 57.52 %
-13.28 % 03.31 % 03.26 %| (-02.44) 57.50 %
-08.85 % 03.08 % 02.21 %| (-02.12) 57.82 %
-09.93 % 02.82 % 01.94 %| (-01.93) 58.00 %
-08.49 % 02.83 % 01.60 %| (-01.95) 57.99 %
-07.01 % 02.91 % 01.65 %| (-02.01) 57.93 %

5 8L 15 -11.08 % 02.66 % 02.34 %| (-01.87) 58.07 %
-09.03 % 02.56 % 01.62 %| (-01.84) 58.09 %
-17.43 % 03.59 % 04.56 %| (-02.69) 57.25 %
-11.42 % 04.24 % 05.98 %| (-03.17) 56.77 %
-15.35 % 03.38 % 03.99 %| (-02.47) 57.47 %
-15.53 % 03.33 % 04.00 %| (-02.47) 57.46 %
-10.67 % 02.93 % 02.77 %| (-02.07) 57.87 %
-11.80 % 02.68 % 02.37 %| (-01.93) 58.00 %
-09.95 % 02.62 % 01.93 %| (-01.89) 58.04 %
-09.94 % 03.03 % 02.48 %| (-02.22) 57.71 %
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6 -10.62 % 03.00 %|  02.21 %| (-01.96) 57.97 %
-09.50 % 02.91%| 01.72 %| (-01.86)58.07 %
-17.06 % 03.73%| 04.42 %| (-02.64) 57.30 %
-11.50 % 04.53 %|  06.12 %| (-03.23) 56.71 %
-16.47 % 03.83%| 04.40 %| (-02.72) 57.22 %
-15.29 % 03.57%| 03.94 %| (-02.49) 57.45 %
-11.87 % 03.43%| 03.13 %| (-02.31) 57.63 %
-12.40 % 03.02%| 02.51 %| (-01.96) 57.97 %
-10.47 % 03.07 %|  02.04 %| (-02.03) 57.90 %
-10.22 % 03.32%|  02.57 %| (-02.24) 57.70 %

a8 17 -10.95 % 03.05 % 02.31 %| (-02.00) 57.94 %
-09.81 % 02.93 % 01.80 %| (-01.93) 58.01 %
-17.16 % 03.93 % 04.45 %| (-02.78) 57.15 %
-12.02 % 04.60 % 06.44 %| (-03.32) 56.62 %
-16.58 % 03.86 % 04.45 %| (-02.72) 57.21 %
-16.16 % 03.71 % 04.22 %| (-02.63) 57.30 %
-11.66 % 03.30 % 03.06 %| (-02.17) 57.77 %
-12.80 % 03.13 % 02.62 %| (-02.04) 57.89 %
-10.76 % 03.09 % 02.11 %| (-02.04) 57.89 %
-09.96 % 03.36 % 02.50 %| (-02.30) 57.64 %

a9 8L 18 -11.04 % 03.23 % 02.31 %| (-02.25) 57.69 %
-10.76 % 03.17% 01.99 %| (-02.21) 57.72 %
-17.49 % 04.02 % 04.56 %| (-03.00) 56.93 %
-11.28 % 04.51 % 05.85 %| (-03.35) 56.59 %
-15.85% 03.88 % 04.16 %| (-02.85) 57.09 %
-1535% 03.72 % 03.91 %| (-02.75) 57.19 %
-12.70 % 03.69 % 03.40 %| (-02.65) 57.29 %
-11.68 % 03.17% 02.35 %| (-02.24) 57.70 %
-10.63 % 03.23 % 02.08 %| (-02.29) 57.65 %
-09.80 % 03.37% 02.44 %| (-02.38) 57.56 %
a2 19 -07.67 % 02.71 % 01.50 %| (-01.79) 58.15 %
-07.01 % 02.62 % 01.24 %| (-01.80) 58.14 %
-13.53 % 03.38 % 03.22 %| (-02.44) 57.50 %
-09.31 % 03.86 % 04.56 %| (-02.80) 57.13 %
-13.87% 03.38 % 03.44 %| (-02.39) 57.55 %
-13.70 % 03.30 % 03.37 %| (-02.40) 57.54 %
-09.48 % 03.09 % 02.39 %| (-02.12) 57.82 %
-09.01 % 02.86 % 01.72 %| (-01.94) 58.00 %
-08.68 % 02.94 % 01.64 %| (-02.04) 57.90 %
-07.69 % 03.04 % 01.83 %| (-02.13) 57.81 %
a2k 20 -11.30 % 02.87 % 02.40 %| (-01.98) 57.96 %
-09.13 % 02.79 % 01.65 %| (-01.97)57.97 %
-16.57 % 03.56 % 04.25 %| (-02.59) 57.35 %
-11.60 % 04.37 % 06.13 %| (-03.24) 56.70 %

(-

(-

(-

-16.16 % 03.71 %,  04.27 %| (-02.69) 57.24 %
-15.47 % 03.40 %,  03.92 %| (-02.47) 57.47 %
-11.33 % 03.21 %,  02.96 %| (-02.24) 57.69 %
-11.82 % 02.82 %,  02.38 %| (-01.96) 57.98 %
-11.25% 03.09%| 02.22 %| (-02.18) 57.76 %
-09.50 % 03.10 %,  02.36 %| (-02.21) 57.73 %
PR P RS T RIS S S K R EFURER
N -12.00 % 03.30%,  03.12 %| (-02.32) 57.62 %

az\
Rl

ah
ol
*®
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F &% 3.10-3.10.2(CIFAR-10) = %

1
‘E."a?

% 7.20: 7 % 3.10-3.10.2(CIFAR-10) % & % % %

S R D A B O TS R A S SR MR
& 7 3 & 59.94 %
S8 w;&a (65.88)-15.87%  02.88%  03.65% (-01.44)58.50 %
B (72.71)-14.42 % 02.75 %|  02.84 % (-01.31) 58.62 %
X3 (52.82)-22.81%  04.22%  07.01 % (-02.80) 57.13 %
oAt (39.77)-15.62 %] 05.30 %| _ 09.62 % (-03.64) 56.30 %
R AL (55.36)-22.17%  04.35%  06.94 % (-02.90) 57.04 %
x4 (54.23)-22.46 % 04.06 % _ 07.03 % (-02.64) 57.29 %
A (62.96)-17.28 %  03.56%|  05.09 % (-02.10) 57.83 %
5 (67.14)-18.95% 02.94 % 0438 % (-01.61)58.33 %
4y g (70.12)-14.98 %  02.87%|  03.16 % (-01.46) 58.48 %
+ 8 (61.02)-14.49%  03.30%|  03.98 % (-01.80) 58.14 %
582 B (65.88)-16.40 % 03.00%|  03.80 % (-01.66) 58.27 %
B (72.71)-1433 %] 02.69 %|  02.81 %| (-01.36) 58.57 %
5 (52.82)-23.73%  04.46%  07.53 % (-03.13)56.81 %
B 39.77)-15.92 % 05.55%|  09.97 %| (-03.99) 55.95 %
;ﬁ 2l (55.36)-23.04 %  04.59%  07.38% (-03.17) 56.76 %
T4 (54.03)-22.23%  04.20%|  06.91 % (-02.88) 57.06 %
S (62.96)-17.16%  03.52%|  05.04 % (-02.16) 57.78 %
5 (67.14)-19.49 % 03.02%|  04.55%| (-01.76) 58.18 %
4 (70.12)-14.94 % 02.95%|  03.15% (-01.63)58.31 %
* 3 (61.02)-15.04 %] 03.41%| 04.17 %| (-02.02) 57.92 %
583 15.76 %| 0278 %  03.62 %] (-01.50) 58.44 %
1437 %|  02.67%|  02.83 %| (-01.45) 58.48 %
22.95%| 04.18%  07.06 % (-02.86) 57.07 %
15.71%)|  05.34%  09.73 %| (-03.78) 56.15 %
2238%| 04.31%  07.02%| (-02.92) 57.01 %
2220 %|  04.09%  06.89 %| (-02.77)57.16 %
15.32%)|  03.05%  04.33 % (-01.77) 58.16 %
-18.55%)| 02.82% 04.24%| (-01.57)58.36 %
13.79%|  02.67%|  02.85%)| (-01.41)58.53 %
15.14%)|  03.33%|  04.20 %| (-02.02) 57.92 %
5.4 13.21%|  02.60 % 02.88 % (-01.26) 58.67 %
-10.30 %|  02.23%|  01.90 %| (-01.01) 58.93 %
_18.96 %|  03.38%|  05.15%)| (-02.11)57.83 %
1284 %|  04.24%  07.13%)| (-02.89) 57.05 %
2044 %  04.00 %  06.06 % (-02.56) 57.37 %
-19.03%| 03.43% 0537 % (-02.20)57.73 %
15.62%|  03.22%  04.45%)| (-01.86) 58.08 %
14.81%| 02.57%|  03.16%| (-01.28) 58.66 %
1135%  02.51%  02.25% (-01.20) 58.74 %
1121%  02.76 % 02.87 % (-01.47) 58.46 %
585 1527%| 0244 %  03.49 %| (-01.28) 58.65 %
1427 %|  02.43%  02.82%)| (-01.29)58.65 %
22.14%  03.76%  06.69 %| (-02.53)57.41 %
15.79%|  05.15%|  09.78 %| (-03.67) 56.27 %
21.95%  04.03%  06.81 %| (-02.73)57.21 %
21.50%|  03.67%  06.50 %| (-02.43)57.51 %
-15.55%)|  02.89%  04.41 %| (-01.70) 58.24 %
17.18%|  02.49%  03.84%)| (-01.33)58.61 %
1456 %]  02.50 %  03.05 %| (-01.34) 58.60 %
13.34%|  02.71%  03.57 %) (-01.55) 58.39 %
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5 8L 6 -15.99 % 02.87 % 03.69 %| (-01.52) 58.42 %
-14.68 % 02.76 % 02.90 %| (-01.44) 58.50 %
-22.95 % 04.26 % 07.08 %| (-02.89) 57.04 %
-15.92 % 05.45 % 09.95 %| (-03.83) 56.10 %
-22.39 % 04.40 % 07.02 %| (-02.94) 56.99 %
-22.23 % 04.16 % 06.90 %| (-02.83) 57.11 %
-16.97 % 03.46 % 04.97 %| (-02.09) 57.84 %
-19.01 % 02.96 % 04.39 %| (-01.64) 58.29 %
-14.84 % 02.83 % 03.12 %| (-01.51) 58.43 %
-14.72 % 03.38 % 04.06 %| (-01.97) 57.96 %
& 8L 7 -16.05 % 02.88 % 03.71 %| (-01.56) 58.37 %
-14.50 % 02.78 % 02.85 %| (-01.45) 58.49 %
-23.58 % 04.50 % 07.48 %| (-03.14) 56.80 %
-16.07 % 05.68 % 10.08 %| (-04.08) 55.86 %
-22.40 % 04.40 % 07.01 %| (-02.99) 56.95 %
-22.24 % 04.07 % 06.89 %| (-02.79) 57.15 %
-17.09 % 03.52 % 05.02 %| (-02.15) 57.79 %
-18.03 % 02.83 % 04.08 %| (-01.58) 58.36 %
-15.11 % 02.87 % 03.20 %| (-01.52) 58.42 %
-14.71 % 03.37 % 04.05 %| (-02.02) 57.92 %
& EL 8 -15.94 % 02.96 % 03.67 %| (-01.54) 58.40 %
-15.22 % 02.90 % 03.04 %| (-01.48) 58.45 %
-22.91 % 04.34 % 07.07 %| (-02.88) 57.06 %
-15.49 % 05.36 % 09.45 %| (-03.76) 56.18 %
-22.13 % 04.36 % 06.86 %| (-02.84) 57.10 %
-22.69 % 04.24 % 07.15 %| (-02.81)57.13 %
-16.41 % 03.37 % 04.74 %| (-01.90) 58.03 %
-17.81 % 02.93 % 04.01 %| (-01.51) 58.42 %
-14.14 % 02.86 % 02.94 %| (-01.47) 58.46 %
-14.43 % 03.33 % 03.96 %| (-01.92) 58.02 %
5-8L0 -12.78 % 02.53 % 02.81 %| (-01.35) 58.59 %
-10.90 % 02.29 % 02.05 %| (-01.13) 58.81 %
-19.91 % 03.71 % 05.55 %| (-02.49) 57.44 %
-13.63 % 04.57 % 07.77 %| (-03.19) 56.75 %
-18.66 % 03.66 % 05.22 %| (-02.37) 57.56 %
-20.18 % 03.72 % 05.89 %| (-02.53) 57.40 %
-14.30 % 03.08 % 03.95 %| (-01.83) 58.11 %
-14.00 % 02.43 % 02.92 %| (-01.26) 58.68 %
-11.41 % 02.48 % 02.27 %| (-01.29) 58.64 %
-11.24 % 02.71 % 02.88 %| (-01.50) 58.43 %
5-2L 10 -15.04 % 02.58 % 03.41 %| (-01.33) 58.60 %
-12.83 % 02.34 % 02.47 %| (-01.15) 58.79 %
-21.80 % 03.81 % 06.48 %| (-02.55) 57.38 %
-15.24 % 05.00 % 09.22 %| (-03.57) 56.37 %
-20.85 % 03.83 % 06.26 %| (-02.51) 57.42 %
-21.42 % 03.65 % 06.47 %| (-02.47) 57.47 %
-16.14 % 03.06 % 04.66 %| (-01.81) 58.13 %
-18.45 % 02.78 % 04.22 %| (-01.54) 58.39 %
-13.89 % 02.54 % 02.87 %| (-01.33) 58.61 %
-14.33 % 03.15 % 03.92 %| (-01.86) 58.07 %
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a2k 11 -16.00 % 03.04 %,  03.72 %| (-01.63) 58.30 %
-14.21% 02.80 %, 02.80 %| (-01.44) 58.50 %
-22.66 % 04.36 %,  06.92 %| (-02.97) 56.96 %
-15.69 % 05.49 %,  09.68 %| (-03.86) 56.07 %
-21.87% 04.35%),  06.75 %| (-02.92) 57.02 %
-22.12% 04.14 %,  06.87 %| (-02.77) 57.17 %
-17.07 % 03.55%), 05.01 %| (-02.09) 57.84 %
-18.78 % 03.08 %, 04.32 %| (-01.77) 58.17 %
-15.08 % 03.04 %,  03.19 %| (-01.63) 58.30 %
-14.99 % 03.49 %,  04.15 %| (-02.05) 57.88 %

a2k 12 -16.38 % 03.00 %,  03.82 %| (-01.59) 58.34 %
-14.09 % 02.70 %,  02.76 %| (-01.32) 58.62 %
-22.92 % 04.34 %,  07.11 %| (-02.93) 57.01 %
-15.94 % 05.41 %,  09.94 %| (-03.82) 56.12 %
-22.66 % 04.46 %, 07.14 % (-02.99) 56.94 %
-22.81% 04.20%, 07.19 %| (-02.80) 57.13 %
-16.83 % 03.41 %, 0493 % (-01.99) 57.94 %
-18.86 % 02.97 %, 04.34 %| (-01.63) 58.30 %
-14.63 % 02.85 %,  03.07 % (-01.45) 58.49 %
-14.66 % 03.36 %,  04.03 %| (-01.91) 58.03 %

a8k 13 -15.63 % 02.79 %,  03.58 %, (-01.57) 58.36 %
-14.04 % 02.67 %,  02.75 %| (-01.46) 58.47 %
-23.35% 04.44 %,  07.30 %| (-03.13) 56.81 %
-15.79 % 05.52%,  09.82 %| (-03.99) 55.95 %
-22.04 % 04.34 %,  06.81 % (-02.99) 56.95 %
-21.96 % 04.14%,  06.77 %| (-02.90) 57.04 %
-15.52% 03.15%, 04.40 % (-01.89) 58.05 %
-17.50 % 02.83 %), 03.92 %| (-01.66) 58.28 %
-15.07 % 02.94 %,  03.19 %| (-01.68) 58.26 %
-14.17 % 03.15%), 03.86 %| (-01.86) 58.08 %

a2k 14 -13.02 % 02.52 %,  02.83 % (-01.30) 58.64 %
-10.66 % 02.22%, 01.97 %| (-01.04) 58.90 %
-19.87 % 03.59 % 05.60 % (-02.39) 57.55 %
-13.21% 04.39%, 07.48 %| (-03.02) 56.92 %
-19.28 % 03.69 %, 05.51 % (-02.39) 57.54 %
-19.13 % 03.52%, 05.45 %| (-02.34) 57.59 %
-13.48 % 03.03 %  03.68 % (-01.77) 58.17 %
-14.80 % 02.49 %,  03.15%| (-01.32) 58.62 %
-12.24 % 02.57 %,  02.46 % (-01.34) 58.59 %
-10.38 % 02.61 %,  02.62 %| (-01.37) 58.56 %

a2k 15 -16.39 % 02.56 %,  03.83 % (-01.45) 58.49 %
-13.48 % 02.34%, 02.60 %| (-01.31) 58.63 %
-23.43 % 04.19%,  07.36 %| (-03.00) 56.94 %
-15.44 % 05.05%), 09.42 %| (-03.64) 56.30 %
-21.64 % 03.91 %,  06.67 % (-02.67)57.27 %
-21.74 % 03.79 %, 06.66 %, (-02.62) 57.31 %
-15.89 % 03.06 %,  04.56 %, (-01.87) 58.06 %
-17.82 % 02.55 %,  04.01 % (-01.51) 58.43 %
-13.96 % 02.43 % 02.90 % (-01.39) 58.55 %
-14.36 % 02.97 %, 03.93 %, (-01.85) 58.09 %

176

doi:10.6342/NTU202402182



FEEEBAE D B BRI A T PEENAER
5216 -15.80 % 02.88 %  03.64 %| (-01.44)58.49 %
1421%  02.78%  02.79 %| (-01.35)58.59 %
23.14% 04.38%  07.21 %| (-02.91)57.03 %
1573 % 05.48 %  09.75 %| (-03.83)56.11 %
22.61%  04.50%  07.15 %| (-03.01)56.93 %
22.09%  04.17%  06.84 %| (-02.69) 57.25 %
17.07%|  03.52%  05.00 %| (-02.04)57.90 %
“18.83%  03.01 % 04.33%| (-01.61)58.33 %
1440 %  02.83 %  03.01 %| (-01.41)58.53 %
14.67%  03.44%  04.04 % (-01.97)57.97 %
5817 15.94%  03.00%  03.70 %| (-01.56) 58.38 %
1440 % 02.85%  02.85%| (-01.46) 58.48%
2321%  04.40%  07.24 %| (-02.93)57.00 %
1591 % 05.64 %  09.91 %| (-03.95) 55.99 %
22.70%  04.56 %  07.22 %| (-03.04) 56.89 %
2239%  04.26%  06.97 %| (-02.82)57.12%
-16.74 % 03.43 % 04.87 % (-01.95)57.98 %
19.01 % 03.11 %  04.40 %| (-01.69) 58.24 %
14.87%  02.92%  03.13 %| (-01.51)58.43 %
14.58%  03.47%  04.01 %| (-02.03)57.91 %
5818 16.08%|  03.02%  03.71 %| (-01.78)58.16 %
1533 %] 02.94%  03.06 %| (-01.74) 58.20 %
2373 % 04.55%  07.51 %| (-03.28) 56.66 %
15.34%  05.36 % 09.31 %| (-03.89) 56.05 %
21.85%  04.42%  06.77 % (-03.08) 56.86 %
21.54%  04.10%  06.52 %| (-02.86) 57.07 %
“18.07%|  03.86 %  05.42 %| (-02.53)57.41 %
17.65%  02.94%  03.97 %| (-01.75) 58.18 %
“15.08%|  03.00 %  03.19 %| (-01.80)58.14 %
1430%  03.36 %  03.90 %| (-02.11) 57.83 %
819 “11.80 %|  02.41 %|  02.50 %| (-01.16) 58.78 %
10.56 %] 02.26 % 01.97 %| (-01.08) 58.86 %
19.55%|  03.59 %  05.47 %| (-02.34) 57.59 %
1331 % 04.41%  07.48 %| (-03.02) 56.91 %
-19.58%|  03.69 %  05.65 %| (-02.37)57.57 %
19.72%|  03.57 % 05.69 %| (-02.36) 57.57 %
14.15%|  03.01 % 03.91 %| (-01.73) 58.20 %
14.00 % 0242 % 02.93 %| (-01.20) 58.74 %
1224%  02.62%  02.46 %| (-01.37)58.57 %
11.81 %] 02.86 %|  03.05 % (-01.61) 58.33 %
8220 16.42%  02.73%  03.82 %| (-01.49) 58.45 %
13.33% 0248 %  02.57 %| (-01.32)58.62 %
2275%  04.03%  07.02%| (-02.70)57.23 %
15.49%  05.15%  09.49 %| (-03.65) 56.28 %
21.83%  04.15%  06.74 %| (-02.79) 57.14 %
21.44%  03.68%  06.43 %| (-02.45)57.49 %
-16.85% _ 03.36% _ 04.93 % (-02.01)57.93 %
“18.07%|  02.71%  04.09 %| (-01.49)58.44 %
15.47%  02.82%  03.30 %| (-01.57) 58.37 %
13.91%|  03.06%  03.77 %| (-01.84)58.10 %
B3 A Ny ’f%—féf'v'l PRsupR sy ™ % ERBRF AF A F PREQFER
B nE 17.12%| 0347 % 05.04 %| (-02.15)57.79 %
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21. 7 % 3.10-3.10.3(CIFAR-10) % # 2 %

% 7.21: 7 % 3.10-3.10.3(CIFAR-10) % & % % %

AEE R Y| HURRFTE | Ry F % RART| PR
E -] # &£ &£ 59.94 %
S8 B8 (65.88)-02.12% (65.33)-02.13%  04.73%  (-02.84)57.10 %
A (72.71)-01.91 % (72.73)-02.07 %
E & (52.82)-0422% (42.03)-03.80 %
WA (39.77)-03.90 % (49.03)-04.13 %
RA| (55.36)-03.61 %  (49.03)-02.80 %
XA (54.23)-04.36 %  (46.23)-04.10 %
R (62.96)-02.37 % (72.60)-02.50 %
BT (67.14)-02.12%  (64.67)-02.57 %
igda] (70.12)-02.09 % (70.97)-02.07 %
+# | (61.02)-01.88% (66.73)-02.20 %
582 FE(65.88)-02.10%| (65.33)-02.60 %  04.83%  (-02.90) 57.04 %
A (72.71)-02.40 % (72.73)-03.07 %
SH| (52.82)-04.13 % (42.03)-03.40 %
Wit (39.77)-03.41 %  (49.03)-03.53 %
At (55.36)-03.78 %|  (49.03)-03.17 %
L (54.23)-03.85%  (46.23)-03.67 %
JESE| (62.96)-02.37 % (72.60)-02.83 %
5 (67.14)-02.00 % (64.67)-02.17 %
Qi (70.12)-02.46 % (70.97)-02.13 %
+F | (61.02)-02.53 %] (66.73)-02.40 %
583 02.15 % 02.13%  04.57%  (-02.74)57.20 %
-02.39 % -02.80 %
-03.85 % -03.47 %
203.41 % -03.83 %
-03.61 % -02.63 %
-03.73 % -03.50 %
202.37 % -02.83 %
-01.92% -01.77 %
-02.09 % -02.57 %
-02.09 % -01.83 %
5.4 01.92 % 01.53%  04.46%  (-02.67)57.26 %
-01.89 % -02.83 %
04.17 % -04.07 %
-03.90 % 205.47 %
-03.40 % -02.20 %
204.10 % -03.60 %
02.35 % -01.90 %
-02.04 % -01.63 %
01.74 % -01.83 %
202.18% -01.67 %
E 13 01.95 % “02.17%|  04.02%  (-02.41)57.53 %
-01.98 % -01.70 %
03.67 % -03.23 %
-02.98 % -02.80 %
02.96 % -02.57 %
-03.57 % 203.43 %
-02.00 % -02.27 %
201.48 % -01.87 %
-02.08 % 01.77 %
01.67 % -02.30 %
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EEFEREY | BuREFTE | GRryF TR GRARY | RRFUNER
a2 6 -02.28 % -02.43 % 04.72 % (-02.83) 57.11 %
-02.28 % -02.70 %
-04.58 % -03.93 %
-03.47 % -03.73 %
-03.51 % -03.30 %
-03.79 % -03.30%
-02.32% -02.60 %
-01.79 % -02.00 %
-02.34 % -02.37 %
-02.25 % -01.90 %
a g7 -02.19 % -03.10 % 04.71 % (-02.82) 57.12 %
-02.27 % -02.47 %
-03.85 % -02.77 %
-03.63 % -04.07 %
-03.48 % -03.27 %
-03.83 % -03.70 %
-02.48 % -02.80 %
-01.81 % -01.83 %
-02.63 % -01.97 %
-02.20 % -02.23 %
a gk 8 -02.40 % -02.40 % 04.94 % (-02.96) 56.98 %
-02.08 % -02.40 %
-04.37 % -03.70 %
-03.83 % -04.67 %
-03.78 % -03.00 %
-04.07 % -03.00 %
-02.73 % -03.27 %
-01.92 % -02.33 %
-02.54 % -02.50 %
-02.22 % -02.33 %
29 -02.09 % -02.23 % 04.46 % (-02.67) 57.26 %
-02.21 % -03.23 %
-03.41 % -02.43 %
-03.44 % -04.27 %
-03.21 % -03.50 %
-03.83 % -02.87 %
-02.16 % -02.70 %
-02.06 % -02.03 %
-02.19 % -01.83 %
-02.32% -01.63 %
a2k 10 -01.91 % -02.07 % 04.22 % (-02.53) 57.41 %
-01.87 % -02.40 %
-03.86 % -03.43 %
-03.13 % -03.33 %
-03.30 % -03.27 %
-03.47 % -03.47 %
-02.22 % -02.20 %
-01.88 % -01.27 %
-02.29 % -01.87 %
-01.79 % -01.97 %
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EEFEREY | BuREFTE | GRryF T FRART | RREFUNER
a2k 11 -02.33 % -02.93 % 04.97 % (-02.98) 56.96 %
-02.34 % -02.87 %
-04.10 % -03.50 %
-03.52% -03.70 %
-03.68 % -03.07 %
-04.46 % -04.23 %
-02.78 % -02.73 %
-01.91 % -02.50 %
-02.45 % -02.07 %
-02.29 % -02.17 %
a2k 12 -02.27 % -02.63 % 04.76 % (-02.86) 57.08 %
-02.30 % -02.50 %
-04.01 % -03.30 %
-04.01 % -04.63 %
-03.47 % -02.77 %
-04.32 % -03.80 %
-02.17% -02.63 %
-02.11 % -02.30 %
-02.19 % -02.27 %
-01.95 % -01.73 %
a8k 13 -02.13 % -02.40 % 04.73 % (-02.84) 57.10 %
-02.46 % -02.67 %
-03.83 % -02.90 %
-03.65 % -03.80 %
-03.63 % -03.37 %
-03.86 % -03.13 %
-02.20 % -03.17 %
-02.10 % -02.27 %
-02.13 % -02.07 %
-02.30 % -02.60 %
a2k 14 -01.97 % -02.03 % 04.48 % (-02.69) 57.25 %
-02.32% -03.47 %
-03.92 % -02.83 %
-03.58 % -04.43 %
-03.28 % -03.27 %
-03.62 % -03.03 %
-02.08 % -02.33 %
-01.70 % -01.77 %
-02.24 % -01.77 %
-02.40 % -01.93 %
a2k 15 -02.54 % -02.37 % 04.35 % (-02.61) 57.33 %
-01.96 % -02.40 %
-03.88 % -02.50 %
-03.29 % -03.57 %
-03.13 % -03.30 %
-03.53 % -03.43 %
-02.05 % -02.70 %
-01.63 % -01.70 %
-02.34 % -02.37 %
-01.92 % -01.77 %
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EEFER RN BuREFTE | GRryF T GRART | RREFUNER
a2k 16 -02.14 % -02.33 % 04.65 % (-02.79) 57.15 %
-02.12 % -02.50 %
-04.28 % -03.80 %
-03.54 % -03.80 %
-03.49 % -02.90 %
-04.03 % -04.07 %
-02.38 % -02.23 %
-01.82 % -01.93 %
-02.10 % -02.27 %
-02.19 % -02.07 %
a 2L 17 -02.41 % -02.40 % 04.68 % (-02.81) 57.13 %
-02.37% -02.57 %
-03.93 % -03.53 %
-03.44 % -03.87 %
-03.44 % -02.97 %
-04.28 % -03.90 %
-02.44 % -02.53 %
-01.78 % -01.77 %
-02.54 % -02.50 %
-01.92 % -02.03 %
a9 8L 18 -02.62 % -02.33 % 04.95 % (-02.97) 56.97 %
-02.52 % -02.40 %
-04.19 % -03.27 %
-03.67 % -04.00 %
-03.86 % -03.50 %
-04.07 % -03.90 %
-02.50 % -02.50 %
-01.85 % -02.70 %
-02.28 % -02.33 %
-02.44 % -02.73 %
a2 19 -02.21 % -02.90 % 04.57 % (-02.74) 57.20 %
-02.12 % -02.87 %
-03.86 % -02.87 %
-03.74 % -05.03 %
-03.88 % -03.53 %
-03.79 % -02.57 %
-02.28 % -02.63 %
-01.73 % -01.83 %
-02.31 % -01.43 %
-02.04 % -01.73 %
a2k 20 -02.31 % -01.97 % 04.49 % (-02.69) 57.25 %
-01.74 % -02.73 %
-04.05 % -03.63 %
-03.51 % -04.00 %
-03.45 % -02.87 %
-03.93 % -04.20 %
-02.08 % -01.87 %
-01.97 % -01.87 %
-02.14 % -01.97 %
-02.16 % -01.80 %
REFFER Y FERAEFTE | FUZYF TR GRIARS| PREFUNKER
852 N -02.80 % -02.77 % 04.62 % (-02.77) 57.17 %
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% 5% 3.4-3.4.1(MNIST) = £ % &

% 7.22: F % 3.4-3.41(MNIST) = & & % %
i R

FARER PRI A ES TR N ::'%E‘ = & B (%)
& & 2 ] 2.1 98.40/98.25/97.96 ~ 98.20

482 98.28/97.94/97.58 = 97.93
?F“l&» 3| 98.30/98.17/98.11 ~ 98.19
-84 90.56/89.02/82.43 = 87.34
8L 5 97.12/96.75/96.32 = 96.73

E-)
E
E-)

# B-P-ii | 98.83/98.74/98.74 = 98.77
- BT 98.85/98.85/98.84 = 98.85

E-)

A/ e EE W Softmax-AF FE 74 B-4P 4 | 98.83/98.83/98.77 = 98.81
S E-4p 3k | 98.85/98.84/98.82 ~ 98.84
Softmax- 7. » 98.82/98.81/98.78 = 98.80
~ 98.85/98.85/98.84 = 98.85
Softmax-+ f& 98.83/98.81/98.77 = 98.80
98.85/98.85/98.82 = 98.84
- 98.77/98.77/98.75 = 98.76
98.69/98.64/98.63 = 98.65
-2 B -Soft 98.81/98.80/98.76 =~ 98.79
98.77/98.77/98.75 = 98.76
LR EVEY 98.84/98.82/98.77 = 98.81
98.85/98.84/98.82 = 98.84
98.82/98.81/98.77 = 98.80
~ 98.85/98.85/98.84 = 98.85
98.81/98.81/98.77 = 98.80
98.85/98.85/98.82 = 98.84
98.78/98.76/98.74 = 98.76
98.69/98.65/98.63 = 98.66
98.82/98.80/98.76 =~ 98.79
98.78/98.76/98.74 = 98.76
%] Softmax 98.84/98.82/98.79 =~ 98.82
98.85/98.84/98.84 = 98.84
98.84/98.83/98.80 ~ 98.82
~ 98.85/98.85/98.84 = 98.85
98.84/98.82/98.77 = 98.81
~ 98.85/98.85/98.84 = 98.85
98.80/98.79/98.72 = 98.77
98.68/98.68/98.63 = 98.66
98.80/98.76/98.73 =~ 98.76
98.80/98.79/98.72 = 98.77
& & Softmax 98.84/98.83/98.80 ~ 98.82
98.84/98.84/98.84 = 98.84
98.84/98.81/98.81 =~ 98.82
~ 98.85/98.85/98.84 =~ 98.85
98.84/98.82/98.77 = 98.81
~ 98.85/98.85/98.84 = 98.85
98.80/98.78/98.75 = 98.78
98.70/98.69/98.65 = 98.68
98.79/98.77/98.76 = 98.77
98.80/98.78/98.75 = 98.78

/7.

E-D
L

7

E-1
L

L

7

E-1

182
doi:10.6342/NTU202402182



FATRER[PRIFFAESIRBIARIALE HIES # &R (%)
Softmax W/ e o wE W 08.84/98.82/98.78 =~ 98.81
08.85/98.84/98.82 = 98.84
08.83/98.81/98.78 = 98.81
98.85/98.85/98.84 =~ 98.85
08.83/98.81/98.76 = 98.80
08.85/98.84/98.82 =~ 98.84
98.80/98.80/98.75 = 98.78
98.70/98.69/98.66 =~ 98.68
08.83/98.79/98.78 =~ 98.80
08.80/98.80/98.75 =~ 98.78
Softmax Vi ARG - S 08.84/98.82/98.78 =~ 98.81
08.85/98.84/98.83 =~ 98.84
08.83/98.81/98.78 =~ 98.81
98.85/98.85/98.84 =~ 98.85
08.83/98.81/98.77 = 98.80
98.85/98.84/98.83 =~ 98.84
98.80/98.78/98.75 = 98.78
98.71/98.69/98.67 = 98.69
08.82/98.81/98.78 = 98.80
98.80/98.78/98.75 =~ 98.78
Softmax i/ 2 v | H] Softmax 08.84/98.82/98.79 = 98.82
~ 98.85/98.85/98.84 ~ 98.85
08.84/98.83/98.80 = 98.82
~ 98.85/98.85/98.84 =~ 98.85
08.83/98.82/98.77 = 98.81
~ 98.85/98.85/98.84 ~ 98.85
08.81/98.78/98.71 = 98.77
98.69/98.68/98.63 =~ 98.67
08.81/98.77/98.73 = 98.77
98.81/98.78/98.71 = 98.77
Softmax /7. ¥ |& @ Softmax 98.84/98.82/98.79 ~ 98.82
98.84/98.84/98.84 ~ 98.84
08.85/98.84/98.79 = 98.83
~ 98.85/98.85/98.84 ~ 98.85
08.83/98.82/98.77 = 98.81
~ 98.85/98.85/98.84 ~ 98.85
98.79/98.79/98.73 = 98.77
98.70/98.67/98.66 =~ 98.68
08.78/98.77/98.76 = 98.77
98.79/98.79/98.73 = 98.77
Softmax L 5 AR S S 08.83/98.82/98.77 = 98.81
98.85/98.84/98.82 =~ 98.84
08.82/98.81/98.78 = 98.80
~ 98.85/98.85/98.84 ~ 98.85
08.83/98.81/98.76 = 98.80
08.85/98.84/98.82 =~ 98.84
08.80/98.79/98.75 = 98.78
98.68/98.65/98.65 = 98.66
08.83/98.78/98.78 = 98.80
98.80/98.79/98.75 =~ 98.78
Softmax = ER xR 98.83/98.82/98.77 ~ 98.81
08.85/98.84/98.82 =~ 98.84
08.82/98.81/98.78 = 98.80
~ 98.85/98.85/98.84 =~ 98.85
08.83/98.82/98.77 = 98.81
08.85/98.84/98.82 =~ 98.84
98.79/98.79/98.74 = 98.77
98.71/98.65/98.65 = 98.67
08.82/98.81/98.78 = 98.80
98.79/98.79/98.74 = 98.77

u

u
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o R A

il Sl e

I B (%)

Softmax

Softmax

Softmax

Softmax

Softmax

Softmax

% %] Softmax

98.84/98.82/98.79 = 98.82)

98.85/98.84/98.84 = 98.84

98.84/98.83/98.80 = 98.82

98.85/98.85/98.84 ~ 98.85

98.84/98.82/98.77 = 98.81

98.85/98.85/98.84 =~ 98.85

98.81/98.79/98.72 = 98.77

98.69/98.68/98.63 = 98.67

98.80/98.77/98.73 = 98.77

98.81/98.79/98.72 = 98.77

£ & Softmax

98.84/98.83/98.80 = 98.82

98.84/98.84/98.84 = 98.84

98.84/98.82/98.80 = 98.82

98.85/98.85/98.84 = 98.85

98.84/98.82/98.77 = 98.81

~
~

98.85/98.85/98.84 = 98.85

98.82/98.78/98.74 = 98.78

98.70/98.69/98.66 =~ 98.68

98.80/98.77/98.76 = 98.78

98.82/98.78/98.74 = 98.78

(EN

I

IE

(RS

N uE R

98.83/98.82/98.75 = 98.80

98.85/98.84/98.82 = 98.84

98.82/98.81/98.76 = 98.80

~
~

98.85/98.85/98.84 = 98.85

98.85/98.80/98.73 = 98.79

98.85/98.85/98.82 = 98.84

98.77/98.77/98.73 = 98.76

98.68/98.65/98.63 =~ 98.65

98.84/98.84/98.80 = 98.83

98.77/98.77/98.73 = 98.76

S P A

98.83/98.83/98.75 = 98.80

98.85/98.84/98.83 = 98.84

98.82/98.81/98.75 = 98.79

~
~

98.85/98.85/98.84 = 98.85

98.85/98.79/98.75 = 98.80

98.85/98.84/98.83 = 98.84

98.77/98.76/98.76 = 98.76

98.67/98.65/98.63 =~ 98.65

98.87/98.83/98.79 = 98.83

98.77/98.76/98.76 =~ 98.76

/& 4] Softmax

98.83/98.81/98.76 = 98.80

98.85/98.84/98.84 = 98.84

98.84/98.82/98.81 = 98.82)

~
~

98.85/98.85/98.84 = 98.85

98.85/98.82/98.75 = 98.81

98.85/98.84/98.84 = 98.84

98.80/98.79/98.73 = 98.77

98.69/98.69/98.63 = 98.67

98.80/98.77/98.74 = 98.77

98.80/98.79/98.73 = 98.77

£ & Softmax

98.85/98.82/98.77 = 98.81

98.85/98.84/98.82 = 98.84

98.85/98.81/98.80 = 98.82)

98.85/98.85/98.84 = 98.85

98.85/98.82/98.75 = 98.81

98.85/98.84/98.84 = 98.84

98.82/98.79/98.76 = 98.79

98.71/98.71/98.65 = 98.69

98.80/98.79/98.78 = 98.79

98.82/98.79/98.76 = 98.79
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FATIRPEIFFELA I IR IAE (B ES HIF R (%)

2 AT/ e e W 98.83/98.83/98.79 = 98.82
98.85/98.84/98.84 = 98.84
98.85/98.83/98.79 = 98.82)

~ 98.85/98.85/98.84 ~ 98.85
98.83/98.83/98.79 = 98.82)
98.85/98.84/98.84 =~ 98.84
98.81/98.78/98.70 = 98.76
98.68/98.67/98.66 = 98.67
98.84/98.77/98.76 = 98.79
98.81/98.78/98.70 = 98.76

2 i L e R e 98.83/98.83/98.79 = 98.82
98.85/98.84/98.84 = 98.84
98.85/98.83/98.79 = 98.82

~ 98.85/98.85/98.84 = 98.85
98.83/98.83/98.79 = 98.82
98.85/98.84/98.84 = 98.84
98.81/98.78/98.70 = 98.76
98.68/98.67/98.67 = 98.67
98.84/98.77/98.76 = 98.79
98.81/98.78/98.70 =~ 98.76

2 i/ 2. v e |4 B] Softmax 98.83/98.83/98.79 = 98.82

~ 98.85/98.85/98.84 = 98.85
98.85/98.83/98.79 = 98.82)

~ 98.85/98.85/98.84 = 98.85
98.84/98.83/98.79 = 98.82)

~ 98.85/98.85/98.84 = 98.85
98.79/98.78/98.68 = 98.75
98.68/98.66/98.65 =~ 98.66
98.80/98.79/98.72 = 98.77
98.79/98.78/98.68 =~ 98.75

L L /7 1w | & B Softmax 98.83/98.83/98.79 = 98.82)
98.85/98.84/98.84 = 98.84
98.85/98.83/98.79 = 98.82

~ 98.85/98.85/98.84 =~ 98.85
98.84/98.83/98.79 = 98.82)

~ 98.85/98.85/98.84 =~ 98.85
98.79/98.78/98.70 = 98.76
98.68/98.67/98.66 =~ 98.67
98.80/98.80/98.73 = 98.78
98.79/98.78/98.70 =~ 98.76

T g I 35 I RN 98.83/98.83/98.78 = 98.81
98.85/98.84/98.82 = 98.84
98.84/98.83/98.79 = 98.82)

~ 98.85/98.85/98.84 =~ 98.85
98.82/98.82/98.78 = 98.81
98.85/98.84/98.84 = 98.84
98.80/98.78/98.71 = 98.76
98.70/98.68/98.66 = 98.68
98.84/98.77/98.77 = 98.79
98.80/98.78/98.71 = 98.76

& gL T 5 EN R ALE N 98.83/98.83/98.78 = 98.81
98.85/98.84/98.82 = 98.84
98.83/98.82/98.79 = 98.81

~ 98.85/98.85/98.84 = 98.85
98.82/98.82/98.78 = 98.81
98.85/98.84/98.82 = 98.84
98.80/98.79/98.71 = 98.77
98.70/98.69/98.67 = 98.69
98.85/98.78/98.76 = 98.80
98.80/98.79/98.71 = 98.77
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AR I RPREIFFELAFSIAFIHRIAE ( HAOES # R (%)

L IETL T 5 /& %] Softmax 98.84/98.82/98.78 = 98.81
~ 98.85/98.85/98.84 = 98.85
98.84/98.83/98.79 = 98.82
~ 98.85/98.85/98.84 ~ 98.85
98.84/98.82/98.79 = 98.82)
=~ 98.85/98.85/98.84 = 98.85
98.83/98.78/98.71 = 98.77
98.68/98.67/98.63 = 98.66
98.79/98.79/98.73 = 98.77
98.83/98.78/98.71 = 98.77
I L T 5 & & Softmax 98.84/98.83/98.79 = 98.82
98.85/98.84/98.84 = 98.84
98.85/98.84/98.79 = 98.83
~ 98.85/98.85/98.84 = 98.85
98.84/98.82/98.79 = 98.82
=~ 98.85/98.85/98.84 = 98.85
98.80/98.78/98.71 = 98.76
98.69/98.66/98.65 =~ 98.67
98.80/98.78/98.75 = 98.78
98.80/98.78/98.71 = 98.76
2 (EE RE E LR 98.84/98.82/98.78 = 98.81
98.85/98.84/98.82 = 98.84
98.82/98.82/98.78 = 98.81
~ 98.85/98.85/98.84 = 98.85
98.82/98.79/98.75 = 98.79
98.86/98.85/98.82 = 98.84
98.77/98.77/98.76 = 98.77
98.69/98.65/98.63 = 98.66
98.84/98.81/98.77 = 98.81
98.77/98.77/98.76 = 98.77
152 i S EN SR ALEN 98.84/98.83/98.78 = 98.82)
98.85/98.84/98.82 = 98.84
98.81/98.81/98.76 = 98.79
~ 98.85/98.85/98.84 =~ 98.85
98.83/98.79/98.76 = 98.79
98.86/98.85/98.82 = 98.84
98.77/98.77/98.76 = 98.77
98.69/98.65/98.64 =~ 98.66
98.85/98.80/98.77 = 98.81
98.77/98.77/98.76 = 98.77
Ji E'S % %] Softmax 98.84/98.82/98.78 = 98.81
98.85/98.84/98.84 = 98.84
98.84/98.82/98.81 = 98.82)
~ 98.85/98.85/98.84 =~ 98.85
98.84/98.81/98.78 = 98.81
98.85/98.84/98.84 = 98.84
98.79/98.79/98.72 = 98.77
98.69/98.68/98.63 = 98.67
98.81/98.77/98.73 = 98.77
98.79/98.79/98.72 = 98.77
L L LIS & & Softmax 98.84/98.82/98.79 = 98.82)
98.84/98.84/98.83 = 98.84
98.84/98.81/98.81 = 98.82)
~ 98.85/98.85/98.84 = 98.85
98.84/98.81/98.78 = 98.81
98.85/98.84/98.84 = 98.84
98.81/98.78/98.76 = 98.78
98.72/98.69/98.65 = 98.69
98.79/98.78/98.78 = 98.78
98.81/98.78/98.76 = 98.78
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AR

R

3 =

FLE SR

L EEY S

BOES

R (%)

E-)

Meta- & 8 1

Meta-50-N

Meta- & 8L 2

Meta- 52k 3

Meta- = 8L 4

Meta- "2t 5

98.75/98.60/98.53 = 98.63

98.71/98.61/98.59 = 98.64

98.76/98.68/98.60 = 98.68

98.69/98.62/98.61 ~ 98.64

98.74/98.66/98.59 = 98.66,

Meta-SVM

98.99/98.86/98.84 = 98.90

99.06/98.95/98.84 = 98.95

99.07/98.94/98.93 = 98.98

99.04/98.90/98.85 = 98.93

98.99/98.95/98.92 = 98.95

Softmax

E-

Meta-50-N

98.84/98.77/98.72 = 98.78

98.86/98.80/98.78 =~ 98.81

98.89/98.81/98.79 = 98.83

98.91/98.82/98.79 = 98.84

98.83/98.81/98.77 = 98.80

Meta-SVM

98.49/98.46/98.43 =~ 98.46

98.54/98.34/98.29 = 98.39

98.90/98.77/98.76 =~ 98.81

98.99/98.81/98.79 = 98.86

98.90/98.78/98.77 = 98.82

187

Meta-50-N

98.73/98.65/98.63 = 98.67

98.80/98.64/98.62 = 98.69

98.72/98.66/98.63 = 98.67

98.73/98.64/98.64 =~ 98.67

98.70/98.64/98.60 = 98.65
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% 5% 3.4-3.42(MNIST) % £ % &

% 7.23: 7 % 3.4-3.42(MNIST) = & & % %
i R

AR R[PEI FRES LSRR ::'%E‘ h§ = H I B (%)
] & 2 ] 21 98.39/98.32/98.30 ~ 98.34

&-8L 21 98.48/98.13/98.04 = 98.22
?F“l&» 3| 98.40/98.36/98.29 ~ 98.35
-84 88.42/83.72/79.55 = 83.90
-85 98.13/97.55/97.38 = 97.69

E-)
E
E-)

# B-B-#iE [ 199.03/98.99/98.99 =~ 99.00
- BT 99.00/98.99/98.96 = 98.98

E-)

W/ & |[A s F R W Softmax-##x 22 B-4p 4 | 98.95/98.90/98.90 ~ 98.92
A -4k | 98.99/98.96/87.75 ~ 95.23
Softmax-7 ¥ 98.96/98.92/98.90 ~ 98.93
98.98/98.95/87.76 ~ 95.23
Softmax-+ & 98.96/98.91/98.90 ~ 98.92
98.98/98.96/87.75 ~ 95.23
- 98.87/98.84/88.88 ~ 95.53
98.71/98.69/88.03 ~ 95.14
T2 B -Soft 98.91/98.90/88.89 = 95.57
98.87/98.84/88.88 ~ 95.53
WL ERE R 98.95/98.90/98.90 ~ 98.92
98.99/98.96/87.75 ~ 95.23
98.96/98.92/98.90 ~ 98.93
98.98/98.95/87.76 ~ 95.23
98.96/98.91/98.90 ~ 98.92
98.98/98.96/87.75 ~ 95.23
98.86/98.84/88.88 ~ 95.53
98.71/98.69/88.02 ~ 95.14
98.91/98.91/88.89 = 95.57
98.86/98.84/88.88 ~ 95.53
%[ Softmax 98.93/98.90/98.88 ~ 98.90
99.00/98.99/98.96 ~ 98.98
98.95/98.91/98.89 ~ 98.92
99.00/98.99/98.96 ~ 98.98
98.92/98.91/98.90 ~ 98.91
99.00/98.99/98.96 ~ 98.98
98.87/98.80/88.85 ~ 95.51
98.68/98.67/87.88 ~ 95.08
98.89/98.86/88.85 ~ 95.53
98.87/98.80/88.85 ~ 95.51
£ Softmax 98.94/98.90/98.88 ~ 98.91
99.00/98.99/98.96 ~ 98.98
98.94/98.90/98.89 ~ 98.91
99.00/98.99/98.96 ~ 98.98
98.92/98.91/98.90 ~ 98.91
99.00/98.99/98.96 ~ 98.98
98.83/98.81/88.87 ~ 95.50
98.69/98.68/87.86 ~ 95.08
98.86/98.82/88.90 ~ 95.53
98.83/98.81/88.87 ~ 95.50

E-1y

7

E-1
L

L

7

E-1
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FATRER[PRIFFAESIRBIARIALE HIES &R (%)

Softmax F/ 7 e e B E L0 98.96/98.91/98.90 =~ 98.92
98.99/98.99/98.96 ~ 98.98
98.96/98.92/98.91 = 98.93
99.00/98.99/98.96 ~ 98.98
98.94/98.91/98.90 =~ 98.92
98.99/98.98/98.96 ~ 98.98
98.89/98.83/88.78 = 95.50
98.70/98.70/86.98 =~ 94.79
98.91/98.89/88.80 = 95.53
98.89/98.83/88.78 =~ 95.50
Softmax Vi ARG - S 98.97/98.91/98.91 =~ 98.93
98.99/98.99/98.96 ~ 98.98
98.96/98.92/98.91 = 98.93
99.00/98.99/98.96 ~ 98.98
98.95/98.91/98.88 =~ 98.91
98.99/98.98/98.96 =~ 98.98
08.88/98.83/88.80 =~ 95.50
98.70/98.69/87.00 = 94.80
98.91/98.89/88.79 = 95.53
98.88/98.83/88.80 =~ 95.50
Softmax i/ 7 1 e |& %] Softmax 98.95/98.90/98.88 =~ 98.91
99.00/98.99/98.96 =~ 98.98
98.96/98.93/98.88 ~ 98.92
99.00/98.99/98.96 =~ 98.98
98.94/98.90/98.90 =~ 98.91
99.00/98.99/98.96 =~ 98.98
08.84/98.80/88.77 = 95.47
98.68/98.68/86.91 =~ 94.76
08.88/98.87/88.81 =~ 95.52
98.84/98.80/88.77 = 95.47
Softmax /7. ¥ |& @ Softmax 98.96/98.90/98.88 ~ 98.91
98.99/98.99/98.96 =~ 98.98
98.96/98.91/98.88 ~ 98.92
99.00/98.99/98.96 =~ 98.98
98.94/98.90/98.90 ~ 98.91
99.00/98.99/98.96 =~ 98.98
98.85/98.81/88.80 = 95.49
98.70/98.69/86.97 =~ 94.79
08.85/98.84/88.80 = 95.50
98.85/98.81/88.80 =~ 95.49
Softmax L 35 AR S S 98.95/98.90/98.90 =~ 98.92
99.00/98.99/98.96 =~ 98.98
98.96/98.92/98.90 =~ 98.93
99.00/98.99/98.96 =~ 98.98
98.95/98.91/98.90 =~ 98.92
99.01/98.98/98.95 ~ 98.98
08.86/98.83/88.82 = 95.50
98.70/98.69/87.79 =~ 95.06
98.91/98.90/88.85 = 95.55
98.86/98.83/88.82 =~ 95.50
Softmax Iia ER xR 98.95/98.90/98.90 = 98.92
99.00/98.99/98.96 ~ 98.98
98.96/98.92/98.90 =~ 98.93
99.00/98.99/98.96 ~ 98.98
98.96/98.91/98.89 =~ 98.92
99.01/98.98/98.95 =~ 98.98
08.88/98.83/88.82 =~ 95.51
98.70/98.69/87.76 =~ 95.05
98.91/98.91/88.84 =~ 95.55
98.88/98.83/88.82 ~95.51
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o R A

il Sl e

I R (%)

Softmax

Softmax

Softmax

Softmax

Softmax

Softmax

% %] Softmax

98.95/98.90/98.88 =~ 98.91

99.00/98.99/98.96 = 98.98

98.95/98.93/98.88 = 98.92

99.00/98.99/98.96 ~ 98.98

98.93/98.91/98.90 = 98.91

99.00/98.99/98.96 = 98.98

98.85/98.80/88.79 = 95.48

98.68/98.68/87.64 = 95.00

98.88/98.87/88.84 = 95.53

98.85/98.80/88.79 = 95.48

£ & Softmax

98.93/98.90/98.88 = 98.90

99.00/98.99/98.96 = 98.98

98.94/98.90/98.90 = 98.91

99.00/98.99/98.96 = 98.98

98.93/98.91/98.90 = 98.91

99.00/98.99/98.96 =~ 98.98

98.84/98.81/88.82 = 95.49

98.69/98.68/87.64 = 95.00

98.84/98.84/88.84 = 95.51

98.84/98.81/88.82 =~ 95.49

(EN

I

IE

(RS

N uE R

98.97/98.90/98.89 = 98.92

98.97/98.96/87.75 = 95.23

98.94/98.90/98.89 = 98.91

98.98/98.95/87.76 =~ 95.23

98.97/98.90/98.86 = 98.91

98.97/98.95/87.75 = 95.22

98.87/98.86/88.89 = 95.54

98.73/98.72/88.05 = 95.17

98.92/98.92/88.91 = 95.58

98.87/98.86/88.89 = 95.54

S P A

98.96/98.90/98.89 = 98.92

98.97/98.96/87.75 = 95.23

98.95/98.90/98.89 = 98.91

98.98/98.95/87.76 =~ 95.23

98.97/98.90/98.87 = 98.91

98.97/98.95/87.75 =~ 95.22

98.87/98.85/88.91 = 95.54

98.72/98.70/88.05 = 95.16

98.92/98.92/88.89 = 95.58

98.87/98.85/88.91 = 95.54

/& 4] Softmax

98.94/98.91/98.90 = 98.92

99.00/98.99/98.96 =~ 98.98

98.93/98.90/98.90 = 98.91

99.00/98.99/98.96 = 98.98

98.94/98.91/98.91 = 98.92

99.00/98.99/98.96 = 98.98

98.88/98.82/88.86 = 95.52

98.70/98.70/87.91 = 95.10

98.90/98.85/88.84 =~ 95.53

98.88/98.82/88.86 = 95.52

£ & Softmax

98.94/98.91/98.89 = 98.91

99.00/98.99/98.96 = 98.98

98.95/98.91/98.90 = 98.92

99.00/98.99/98.96 = 98.98

98.94/98.91/98.91 = 98.92

99.00/98.99/98.96 = 98.98

98.86/98.84/88.88 = 95.53

98.71/98.68/87.88 = 95.09

98.87/98.86/88.89 = 95.54

98.86/98.84/88.88 =~ 95.53
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FATIRPEIFFELA I IR IAE (B ES H I R (%)

2 AT/ e e W 98.96/98.92/98.89 = 98.92
98.99/98.99/98.96 = 98.98
98.96/98.93/98.91 = 98.93
99.00/98.99/98.96 ~ 98.98
98.95/98.92/98.88 = 98.92
99.00/98.99/98.96 = 98.98
98.83/98.79/88.77 = 95.46
98.68/98.66/87.21 = 94.85
98.89/98.86/88.81 = 95.52)
98.83/98.79/88.77 = 95.46
2 i L e R e 98.96/98.93/98.89 = 98.93
98.99/98.99/98.96 = 98.98
98.96/98.93/98.91 = 98.93
99.00/98.99/98.96 = 98.98
98.95/98.92/98.90 = 98.92
99.00/98.99/98.96 =~ 98.98
98.84/98.81/88.77 = 95.47
98.68/98.66/87.21 = 94.85
98.89/98.86/88.81 = 95.52)
98.84/98.81/88.77 = 95.47
2 i/ 2. v e |4 B] Softmax 98.96/98.93/98.89 = 98.93
99.00/98.99/98.96 = 98.98
98.96/98.93/98.90 = 98.93
99.00/98.99/98.96 =~ 98.98
98.96/98.92/98.88 = 98.92
99.00/98.99/98.96 =~ 98.98
98.81/98.80/88.77 = 95.46
98.66/98.64/87.11 = 94.80
98.85/98.81/88.80 = 95.49
98.81/98.80/88.77 = 95.46
L L /7 1w | & B Softmax 98.96/98.93/98.90 = 98.93
98.99/98.99/98.96 =~ 98.98
98.96/98.93/98.90 = 98.93
99.00/98.99/98.96 =~ 98.98
98.96/98.92/98.88 = 98.92
99.00/98.99/98.96 =~ 98.98
98.82/98.81/88.77 = 95.47
98.68/98.65/87.19 = 94.84
98.85/98.82/88.80 = 95.49
98.82/98.81/88.77 = 95.47
T g I 35 I RN 98.95/98.91/98.90 = 98.92
99.00/98.99/98.96 =~ 98.98
98.96/98.92/98.91 = 98.93
99.00/98.99/98.96 = 98.98
98.95/98.91/98.89 = 98.92
99.01/98.99/98.96 = 98.99
98.89/98.81/88.81 = 95.50
98.69/98.69/87.84 = 95.07
98.90/98.87/88.85 = 95.54
98.89/98.81/88.81 = 95.50
& gL T 5 EN R ALE N 98.95/98.91/98.89 = 98.92
99.00/98.99/98.96 = 98.98
98.96/98.92/98.91 = 98.93
99.00/98.99/98.96 = 98.98
98.95/98.92/98.89 = 98.92
99.01/98.99/98.96 = 98.99
98.87/98.81/88.81 = 95.50
98.69/98.69/87.82 = 95.07
98.90/98.87/88.84 = 95.54
98.87/98.81/88.81 = 95.50
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o R A

TERTESES IR

I R (%)

T

£ i

3E (-

T

EEE

o

T 15

% %] Softmax

98.95/98.91/98.88 = 98.91

99.00/98.99/98.96 = 98.98

98.95/98.93/98.88 = 98.92

99.00/98.99/98.96 ~ 98.98

98.93/98.89/98.89 = 98.90

99.00/98.99/98.96 = 98.98

98.82/98.81/88.79 = 95.47

98.68/98.66/87.67 = 95.00

98.89/98.85/88.84 = 95.53

98.82/98.81/88.79 = 95.47

£ & Softmax

98.93/98.90/98.88 = 98.90

99.00/98.99/98.96 = 98.98

98.94/98.91/98.88 = 98.91

99.00/98.99/98.96 = 98.98

98.93/98.89/98.89 = 98.90

99.00/98.99/98.96 =~ 98.98

98.82/98.80/88.81 = 95.48

98.69/98.66/87.68 = 95.01

98.84/98.81/88.85 = 95.50

98.82/98.80/88.81 = 95.48

(EN

I

IE

(RS

N uE R

98.95/98.91/98.89 = 98.92

98.99/98.96/87.75 = 95.23

98.94/98.91/98.90 = 98.92

98.98/98.95/87.76 =~ 95.23

98.98/98.90/98.88 = 98.92

98.98/98.96/87.75 = 95.23

98.86/98.82/88.90 = 95.53

98.71/98.70/88.07 = 95.16

98.91/98.89/88.91 = 95.57

98.86/98.82/88.90 =~ 95.53

S P A

98.95/98.91/98.89 = 98.92

98.99/98.96/87.75 = 95.23

98.95/98.91/98.90 = 98.92

98.98/98.95/87.76 =~ 95.23

98.97/98.90/98.88 = 98.92

98.98/98.96/87.75 = 95.23

98.87/98.83/88.90 = 95.53

98.70/98.70/88.06 ~ 95.15

98.91/98.90/88.90 = 95.57

98.87/98.83/88.90 =~ 95.53

/& 4] Softmax

98.93/98.90/98.89 = 98.91

99.00/98.99/98.96 =~ 98.98

98.93/98.91/98.89 = 98.91

99.00/98.99/98.96 = 98.98

98.94/98.90/98.90 = 98.91

99.00/98.99/98.96 = 98.98

98.86/98.80/88.86 = 95.51

98.69/98.67/87.91 = 95.09

98.88/98.86/88.85 = 95.53

98.86/98.80/88.86 = 95.51

£ & Softmax

98.94/98.91/98.88 = 98.91

99.00/98.99/98.96 = 98.98

98.95/98.91/98.89 = 98.92

99.00/98.99/98.96 = 98.98

98.94/98.90/98.90 = 98.91

99.00/98.99/98.96 = 98.98

98.84/98.83/88.89 = 95.52)

98.69/98.68/87.88 = 95.08

98.86/98.85/88.89 = 95.53

98.84/98.83/88.89 = 95.52
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Softmax

A I RRET A § SR AR AR

BOES

R (%)

eta- o 8L 1

Meta-50-N

Meta-50-N

98.79/98.75/98.71 = 98.75

98.79/98.74/98.71 = 98.75

98.80/98.74/98.71 = 98.75

98.81/98.81/98.80 ~ 98.81

98.83/98.80/98.78 = 98.80

99.03/99.01/99.00 = 99.01

199.07/99.01/98.96 =~ 99.01

199.06/99.05/99.04 = 99.05

98.97/98.91/98.86 = 98.91

98.99/98.91/98.88 = 98.93

98.97/98.91/98.88 = 98.92

98.99/98.93/98.87 = 98.93

98.97/98.91/98.88 = 98.92

Meta-SVM

98.50/98.46/98.34 = 98.43

98.59/98.26/98.20 = 98.35

98.45/98.44/98.36 =~ 98.42

98.94/98.86/98.85 = 98.88

98.63/98.43/98.27 = 98.44

Meta-50-N

98.70/98.69/98.68 = 98.69

98.79/98.67/98.66 ~ 98.71

98.76/98.69/98.68 = 98.71

98.74/98.74/98.66 =~ 98.71

98.76/98.72/98.71 = 98.73

98.93/98.88/98.85 = 98.89

99.04/99.00/98.96 = 99.00
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@ 5 3.5.1(MNIST) % &

% 7.24: 7 % 3.5.1(MNIST) =

1
z‘f?__ac

g@%%

L

TR R

1A
b

oy

FLE SR

“”"Hie? l;‘i&'

RIN-3=Y

3 B (%)

E-)

/,
]

‘:&

ﬂu‘!‘wl
S
§8L3
& 8t 4
§8L 5

98.40/98.25/97.96 = 98.20

98.37/98.25/97.95 = 98.19

98.67/98.08/97.98 = 98.24

98.36/98.30/98.20 = 98.29

98.45/98.27/98.22 = 98.31

E-)

E)

E-)

-
,

B

99.05/98.90/98.90 = 98.95

S-P AT

99.05/98.94/98.90 = 98.96

E-)

E-1y

E-1

E-1

/T

/7.

L

7

L

L

7

'LLjﬂ[\i

AT

Softmax-# £z

AL Ik

99.04/98.89/98.85 = 98.93

BB

~ 99.04/98.95/98.90 = 98.96,

Softmax- Z. &

99.04/98.89/98.84 =~ 98.92

*99.05/98.95/98.90 = 98.97

Softmax-= f&

99.03/98.89/98.84 =~ 98.92

*99.05/98.95/98.90 = 98.97

EE-AE

*99.04/98.95/98.94 = 98.98

* 99.04/98.95/98.94 ~ 98.98

231 #F-Soft

*99.07/98.94/98.93 = 98.98

*99.04/98.95/98.94 ~ 98.98

TR E LR

99.04/98.91/98.85 = 98.93

~ 99.04/98.95/98.90 = 98.96,

99.04/98.88/98.84 =~ 98.92

*99.05/98.95/98.91 = 98.97

99.04/98.88/98.84 =~ 98.92

*99.05/98.95/98.91 = 98.97

*99.04/98.95/98.95 = 98.98

*99.03/98.96/98.95 ~ 98.98

*99.07/98.95/98.93 = 98.98

* 99.04/98.95/98.95 ~ 98.98

5] Softmax

99.04/98.90/98.84 = 98.93

~ 99.05/98.94/98.90 = 98.96,

99.04/98.89/98.84 =~ 98.92

~ 99.05/98.94/98.90 = 98.96,

99.04/98.89/98.84 =~ 98.92

~ 99.05/98.94/98.90 = 98.96,

*99.05/98.95/98.93 =~ 98.98

* 99.04/98.96/98.94 ~ 98.98

*99.06/98.96/98.96 =~ 98.99

*99.05/98.95/98.93 ~ 98.98

£ & Softmax

99.04/98.91/98.85 = 98.93

99.04/98.94/98.90 = 98.96

99.04/98.88/98.84 =~ 98.92

*99.05/98.94/98.91 = 98.97

99.04/98.89/98.84 = 98.92

~ 99.05/98.94/98.90 = 98.96,

* 99.06/98.97/98.93 = 98.99

* 99.03/98.96/98.95 ~ 98.98

* 99.06/98.97/98.93 = 98.99

*99.06/98.97/98.93 = 98.99
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Softmax W/ e o wE W 99.04/98.89/98.84 =~ 98.92
* 99.05/98.95/98.90 = 98.97
99.04/98.89/98.84 = 98.92
* 99.05/98.95/98.90 ~ 98.97
99.03/98.89/98.84 =~ 98.92
* 99.05/98.95/98.90 =~ 98.97
* 99.04/98.95/98.94 =~ 98.98
* 99.03/98.95/98.95 =~ 98.98
*099.07/98.95/98.93 =~ 98.98
* 99.04/98.95/98.94 = 98.98
Softmax Vi ARG - S 99.03/98.91/98.85 =~ 98.93
= 99.04/98.95/98.90 = 98.96
99.04/98.88/98.84 =~ 98.92
* 99.05/98.95/98.91 =~ 98.97
99.03/98.91/98.86 = 98.93
~ 99.04/98.95/98.90 ~ 98.96
* 99.03/98.94/98.94 = 98.97
*09.03/98.96/98.95 = 98.98
* 99.06/98.96/98.95 = 98.99
*09.03/98.94/98.94 =~ 98.97
Softmax i/ 2 v | H] Softmax 99.04/98.90/98.84 = 98.93
~ 99.05/98.94/98.90 ~ 98.96
99.04/98.89/98.84 = 98.92
~ 99.05/98.94/98.90 ~ 98.96
99.04/98.89/98.84 = 98.92
~ 99.05/98.94/98.90 ~ 98.96
* 99.05/98.95/98.93 = 98.98
*09.04/98.96/98.94 =~ 98.98
* 99.06/98.96/98.95 = 98.99
*099.05/98.95/98.93 = 98.98
Softmax /7. ¥ |& @ Softmax 99.04/98.91/98.85 =~ 98.93
99.04/98.94/98.90 =~ 98.96
99.04/98.88/98.84 = 98.92
*099.05/98.94/98.91 = 98.97
99.04/98.89/98.84 = 98.92
~ 99.05/98.94/98.90 =~ 98.96
* 99.05/98.95/98.93 = 98.98
*09.02/98.95/98.95 = 98.97
* 99.06/98.97/98.93 = 98.99
*099.05/98.95/98.93 = 98.98
Softmax L 5 AR S S 99.04/98.89/98.84 = 98.92
*099.05/98.95/98.90 =~ 98.97
99.04/98.89/98.84 = 98.92
*099.05/98.95/98.90 = 98.97
99.03/98.89/98.84 = 98.92
*099.05/98.95/98.90 = 98.97
* 99.04/98.95/98.94 = 98.98
*09.04/98.95/98.94 =~ 98.98
*99.07/98.94/98.93 = 98.98
*09.04/98.95/98.94 = 98.98
Softmax I 15 ER xR 99.03/98.91/98.85 =~ 98.93
=~ 99.04/98.95/98.90 = 98.96
99.04/98.88/98.84 = 98.92
*09.05/98.95/98.91 = 98.97
99.04/98.89/98.84 = 98.92
*09.05/98.95/98.91 = 98.97
* 99.04/98.95/98.95 = 98.98
*09.03/98.96/98.95 =~ 98.98
* 99.07/98.95/98.93 = 98.98
*09.04/98.95/98.95 =~ 98.98
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FATRER[PRIFFAESIRHARIALE HIES &R (%)
Softmax T3 4 4| Softmax 99.04/98.90/98.84 ~ 98.93
~ 99.05/98.94/98.90 = 98.96
99.04/98.89/98.84 =~ 98.92
~99.05/98.94/98.90 ~ 98.96
99.04/98.89/98.84 ~ 98.92
~ 99.05/98.94/98.90 =~ 98.96
*99.05/98.95/98.93 =~ 98.98
*99.04/98.96/98.94 = 98.98
*99.06/98.96/98.96 ~ 98.99
*99.05/98.95/98.93 = 98.98
Softmax = £ & Softmax 99.04/98.91/98.85 =~ 98.93
99.04/98.94/98.90 =~ 98.96
99.04/98.88/98.84 ~ 98.92
*99.05/98.94/98.91 ~ 98.97
99.04/98.89/98.84 ~ 98.92
~ 99.05/98.94/98.90 =~ 98.96
*099.05/98.95/98.93 =~ 98.98
*99.03/98.95/98.95 =~ 98.98
*99.06/98.97/98.93 =~ 98.99
*99.05/98.95/98.93 =~ 98.98
Softmax HES ARE ST IR 99.03/98.89/98.85 ~ 98.92
~ 99.04/98.95/98.90 =~ 98.96
99.05/98.88/98.84 ~ 98.92
*99.05/98.95/98.90 ~ 98.97
99.04/98.89/98.84 ~ 98.92
*99.05/98.94/98.91 ~ 98.97
*99.04/98.95/98.93 ~ 98.97
*99.03/98.96/98.95 =~ 98.98
*099.07/98.94/98.93 ~ 98.98
*99.04/98.95/98.93 ~ 98.97
99.03/98.90/98.86 ~ 98.93
~ 99.04/98.95/98.90 ~ 98.96
99.05/98.88/98.84 ~ 98.92
*99.05/98.95/98.91 ~ 98.97
99.03/98.90/98.86 ~ 98.93
*09.05/98.94/98.91 ~ 98.97
*99.03/98.99/98.94 ~ 98.99
*099.02/98.98/98.95 ~ 98.98

*09.03/98.99/98.94 =~ 98.99
Softmax iES % %] Softmax 99.04/98.90/98.85 =~ 98.93
~ 99.05/98.94/98.90 =~ 98.96

99.04/98.89/98.84 ~ 98.92
~ 99.05/98.94/98.90 =~ 98.96

99.04/98.90/98.84 ~ 98.93
~ 99.05/98.94/98.90 =~ 98.96
* 09.05/98.95/98.93 =~ 98.98
* 09.04/98.96/98.94 ~ 98.98
* 09.06/98.96/98.94 ~ 98.99
*09.05/98.95/98.93 =~ 98.98
Softmax EEN £ & Softmax 99.03/98.90/98.85 ~ 98.93

99.04/98.94/98.90 =~ 98.96

99.06/98.88/98.84 =~ 98.93
*09.05/98.94/98.91 = 98.97

99.04/98.90/98.84 =~ 98.93
~ 99.05/98.94/98.90 =~ 98.96
* 09.06/98.99/98.93 ~ 98.99
*09.02/98.97/98.94 ~ 98.98
* 09.06/98.99/98.93 ~ 98.99
*09.06/98.99/98.93 = 98.99
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FATIRPEIFFELA I IR IAE (B ES H I R (%)

2 L AT/ e e W 99.04/98.89/98.84 = 98.92
= 99.05/98.94/98.90 = 98.96
99.04/98.89/98.84 = 98.92
~99.05/98.94/98.90 ~ 98.96,
99.04/98.89/98.84 = 98.92

= 99.05/98.94/98.90 = 98.96
*99.05/98.95/98.93 =~ 98.98
*99.04/98.96/98.94 =~ 98.98
*99.07/98.95/98.95 = 98.99
*99.05/98.95/98.93 = 98.98
2 i L e R e 99.04/98.90/98.84 = 98.93
= 99.05/98.94/98.90 = 98.96
99.04/98.89/98.84 = 98.92

= 99.05/98.94/98.90 = 98.96
99.04/98.89/98.84 = 98.92

= 99.05/98.94/98.90 =~ 98.96
*99.05/98.95/98.93 ~ 98.98
*99.04/98.95/98.95 = 98.98
*99.07/98.95/98.95 = 98.99
*99.05/98.95/98.93 = 98.98
2 i/ 2 v | H] Softmax 99.04/98.89/98.84 = 98.92)
= 99.05/98.94/98.90 =~ 98.96
99.04/98.89/98.84 = 98.92

= 99.05/98.94/98.90 =~ 98.96
99.04/98.89/98.84 = 98.92

= 99.05/98.94/98.90 =~ 98.96
*99.05/98.95/98.93 ~ 98.98
*99.04/98.96/98.95 =~ 98.98
1 99.07/98.96/98.96 = 99.00
*99.05/98.95/98.93 = 98.98
L L /7 1w | & B Softmax 99.04/98.89/98.84 = 98.92
~ 99.05/98.94/98.90 = 98.96
99.04/98.89/98.84 = 98.92

~ 99.05/98.94/98.90 = 98.96
99.04/98.89/98.84 = 98.92

~ 99.05/98.94/98.90 = 98.96
*99.05/98.95/98.93 ~ 98.98
*99.04/98.96/98.95 =~ 98.98
* 99.06/98.96/98.93 ~ 98.98
*99.05/98.95/98.93 =~ 98.98
T g I 35 I RN 99.04/98.89/98.84 = 98.92
*99.05/98.95/98.90 =~ 98.97
99.04/98.89/98.84 = 98.92

~ 99.05/98.94/98.90 = 98.96
99.04/98.89/98.84 = 98.92

* 99.05/98.95/98.90 = 98.97
* 99.04/98.95/98.94 =~ 98.98
* 99.04/98.96/98.95 ~ 98.98
*99.07/98.94/98.94 ~ 98.98
*99.04/98.95/98.94 ~ 98.98
& gL T 5 EN R ALE N 99.04/98.91/98.85 = 98.93
= 99.04/98.95/98.90 = 98.96,
99.04/98.88/98.84 = 98.92
*99.05/98.95/98.91 = 98.97
99.04/98.88/98.84 = 98.92
*99.05/98.95/98.91 = 98.97
*99.05/98.95/98.94 =~ 98.98
* 99.04/98.96/98.95 ~ 98.98
*99.07/98.95/98.94 = 98.99
*99.05/98.95/98.94 ~ 98.98
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L IETL T 5 /& %] Softmax 99.04/98.89/98.84 = 98.92
= 99.05/98.94/98.90 = 98.96

99.04/98.89/98.84 = 98.92
~99.05/98.94/98.90 ~ 98.96,

99.04/98.89/98.84 = 98.92
= 99.05/98.94/98.90 = 98.96
*99.05/98.95/98.93 =~ 98.98
*99.04/98.96/98.94 =~ 98.98
*99.06/98.96/98.96 = 98.99
*99.05/98.95/98.93 = 98.98
I L = & & Softmax 99.04/98.91/98.84 = 98.93

99.04/98.94/98.90 = 98.96

99.04/98.88/98.84 = 98.92
*99.05/98.94/98.91 = 98.97

99.04/98.89/98.84 = 98.92
= 99.05/98.94/98.90 =~ 98.96
*99.05/98.95/98.93 ~ 98.98
*99.04/98.95/98.95 = 98.98
*99.06/98.96/98.93 ~ 98.98
*99.05/98.95/98.93 = 98.98
2 (EE RE E LR 99.04/98.89/98.85 = 98.93
= 99.04/98.95/98.90 =~ 98.96

99.04/98.89/98.84 = 98.92
*99.05/98.95/98.90 =~ 98.97

99.04/98.89/98.84 = 98.92
*99.05/98.95/98.90 =~ 98.97
*99.04/98.95/98.95 ~ 98.98
*99.04/98.95/98.95 = 98.98
*99.07/98.94/98.94 ~ 98.98
*99.04/98.95/98.95 = 98.98
152 i S EN SR ALEN 99.03/98.91/98.85 = 98.93
~ 99.04/98.95/98.90 = 98.96

99.04/98.88/98.84 = 98.92
*99.05/98.95/98.91 =~ 98.97

99.04/98.88/98.84 = 98.92
*99.05/98.95/98.91 =~ 98.97
*99.04/98.96/98.95 ~ 98.98
*99.02/98.96/98.95 =~ 98.98
*99.07/98.95/98.95 = 98.99
*99.04/98.96/98.95 =~ 98.98
Ji E'S % 5| Softmax 99.04/98.90/98.84 = 98.93
~ 99.05/98.94/98.90 = 98.96

99.04/98.89/98.84 = 98.92
~ 99.05/98.94/98.90 = 98.96

99.04/98.89/98.84 = 98.92
= 99.05/98.94/98.90 = 98.96,
* 99.05/98.95/98.93 ~ 98.98
* 99.04/98.96/98.94 ~ 98.98
*99.06/98.96/98.96 ~ 98.99
*99.05/98.95/98.93 ~ 98.98
o TEES & & Softmax 99.03/98.91/98.84 =~ 98.93

99.04/98.94/98.90 = 98.96

99.05/98.88/98.84 = 98.92
*99.05/98.94/98.91 = 98.97

99.04/98.89/98.84 = 98.92
= 99.05/98.94/98.90 = 98.96,
*99.06/98.98/98.93 =~ 98.99
*99.02/98.96/98.94 = 98.97
*99.06/98.97/98.93 = 98.99
* 99.06/98.98/98.93 = 98.99
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A I RRET A § SR AR AR

BOES

R (%)

eta-r 2L 1 Meta-50-N

eta-=r 2L 2
eta-5 2L 3
eta-=r 2L 4
eta-5- 8L 5

98.85/98.80/98.79 =~ 98.81

98.84/98.81/98.78 = 98.81

98.81/98.80/98.79 = 98.80

98.81/98.79/98.77 = 98.79

98.85/98.77/98.76 = 98.79
1 99.08/98.99/98.92 =~ 99.00

199.06/99.01/98.97 = 99.01

!
!
= 99.00/98.95/98.94 = 98.96,

98.99/98.95/98.93 = 98.96

Softmax

Meta-50-N

99.04/98.94/98.82 = 98.93

99.04/98.94/98.86 = 98.95

99.01/98.93/98.86 = 98.93

99.00/98.90/98.88 = 98.93

99.05/98.88/98.85 = 98.93

Meta-SVM

98.57/98.51/98.35 = 98.48

98.57/98.45/98.36 = 98.46

98.83/98.45/98.38 =~ 98.55

98.50/98.50/98.45 = 98.48

98.66/98.58/98.52 =~ 98.59

Meta-50-N

98.86/98.77/98.75 = 98.79

98.83/98.79/98.77 = 98.80

98.80/98.79/98.74 = 98.78

98.79/98.76/98.74 = 98.76

98.82/98.79/98.68 = 98.76

Meta-SVM

199.01/99.01/98.98 = 99.00

1 99.05/99.00/98.94 = 99.00

*99.04/98.94/98.93 =~ 98.97
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3 5 3.5 2(MNIST) % &

% 3.5.2(MNIST) %

1
zr?__ac

g@%%

L

R

PRI T

FLE SR

“”"lﬁe? :;%E

RIN-3=Y

R (%)

g
]
Yiiy

/‘
]

I

E‘Fq_Ll
S
§8L3
& 8t 4
§8L 5

B

97.59/97.59/97.58 = 97.59

97.65/97.45/97.43 = 97.51

97.64/96.96/96.82 = 97.14

98.83/98.68/98.34 = 98.62

98.58/98.43/98.41 = 98.47
1 98.99/98.91/98.87 =~ 98.92

E-)

E-1y

k)

/T

'LLjﬂ[\i

AT

Softmax-# £z

Paﬁr #54‘3

98.92/98.81/98.74 = 98.82

3 zif-#s *

98.98/98.90/98.86 = 98.91

Softmax- Z. &

98.92/98.81/98.73 =~ 98.82

98.99/98.90/98.86 = 98.92

Softmax-= f&

98.92/98.81/98.74 =~ 98.82

98.99/98.91/98.86 = 98.92

EE-AE

98.97/98.89/98.85 = 98.90

98.98/98.89/98.85 = 98.91

231 #F-Soft

98.97/98.87/98.86 = 98.90

98.97/98.89/98.85 = 98.90

/7.

TR E LR

98.91/98.81/98.75 =~ 98.82

98.98/98.90/98.86 = 98.91

98.92/98.81/98.73 =~ 98.82

98.99/98.90/98.86 = 98.92

98.91/98.81/98.74 =~ 98.82

98.99/98.91/98.86 = 98.92

98.96/98.89/98.85 = 98.90

98.97/98.88/98.85 = 98.90

98.96/98.87/98.87 = 98.90

98.96/98.89/98.85 = 98.90

7

L

5] Softmax

98.92/98.81/98.74 =~ 98.82

1 98.99/98.91/98.87 =~ 98.92

98.92/98.81/98.73 =~ 98.82

1 98.99/98.91/98.87 =~ 98.92

98.92/98.80/98.75 =~ 98.82

1 98.99/98.91/98.87 =~ 98.92

98.98/98.88/98.85 = 98.90

98.97/98.89/98.83 = 98.90

98.97/98.88/98.86 = 98.90

98.98/98.88/98.85 = 98.90

L

7

£ & Softmax

98.91/98.80/98.75 =~ 98.82

98.98/98.91/98.87 = 98.92

98.92/98.81/98.73 =~ 98.82

1 98.99/98.90/98.88 ~ 98.92

98.92/98.80/98.75 = 98.82)

1 98.99/98.91/98.87 =~ 98.92

98.94/98.89/98.86 = 98.90

98.96/98.89/98.85 = 98.90

98.96/98.89/98.85 = 98.90

98.94/98.89/98.86 = 98.90
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Softmax F/ 7 e e B E L0 98.92/98.81/98.76 ~ 98.83
08.98/98.90/98.86 = 98.91
98.92/98.81/98.73 = 98.82
08.99/98.91/98.86 =~ 98.92
98.92/98.80/98.74 =~ 98.82
08.98/98.91/98.86 =~ 98.92
98.97/98.88/98.87 = 98.91
08.98/98.88/98.85 = 98.90
98.99/98.88/98.87 =~ 98.91
98.97/98.88/98.87 =~ 98.91
Softmax Vi ARG - S 98.91/98.81/98.76 =~ 98.83
08.98/98.90/98.86 =~ 98.91
98.92/98.81/98.73 =~ 98.82
98.99/98.90/98.86 =~ 98.92
98.91/98.81/98.76 = 98.83
98.99/98.91/98.86 =~ 98.92
98.96/98.89/98.86 = 98.90
98.96/98.88/98.84 =~ 98.89
98.97/98.88/98.88 =~ 98.91
98.96/98.89/98.86 =~ 98.90
Softmax ¥/ M@ |4 %] Softmax 98.91/98.81/98.75 ~ 98.82)
98.99/98.91/98.87 =~ 98.92
08.92/98.81/98.73 = 98.82
98.99/98.91/98.87 =~ 98.92
98.92/98.81/98.75 = 98.83
98.99/98.91/98.87 =~ 98.92
08.98/98.88/98.85 = 98.90
98.97/98.89/98.83 =~ 98.90
98.97/98.88/98.85 = 98.90
98.98/98.88/98.85 =~ 98.90
Softmax /7. ¥ |& @ Softmax 98.91/98.81/98.76 ~ 98.83
98.98/98.91/98.87 =~ 98.92
98.92/98.81/98.73 = 98.82
98.99/98.90/98.87 =~ 98.92
98.92/98.81/98.75 = 98.83
98.99/98.91/98.87 = 98.92
98.96/98.89/98.86 = 98.90
98.96/98.89/98.85 =~ 98.90
98.96/98.89/98.86 = 98.90
98.96/98.89/98.86 =~ 98.90
Softmax L 5 AR S S 98.92/98.81/98.75 = 98.83
98.98/98.90/98.86 =~ 98.91
98.92/98.81/98.73 = 98.82
98.99/98.90/98.86 =~ 98.92
08.92/98.81/98.74 = 98.82
98.99/98.91/98.86 =~ 98.92
98.97/98.89/98.86 = 98.91
98.98/98.89/98.85 =~ 98.91
98.99/98.87/98.86 = 98.91
98.97/98.89/98.86 =~ 98.91
Softmax = ER xR 98.91/98.81/98.76 =~ 98.83
98.98/98.90/98.86 =~ 98.91
08.92/98.81/98.73 = 98.82
98.99/98.90/98.86 =~ 98.92
98.91/98.81/98.76 = 98.83
98.99/98.91/98.86 =~ 98.92
98.96/98.89/98.85 = 98.90
98.97/98.88/98.84 =~ 98.90
98.97/98.88/98.87 = 98.91
98.96/98.89/98.85 =~ 98.90
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o R A

il Sl e

I R (%)

Softmax

Softmax

Softmax

Softmax

Softmax

Softmax

% %] Softmax

98.91/98.81/98.75 = 98.82)

1 98.99/98.91/98.87 = 98.92

98.92/98.81/98.73 = 98.82)

1 98.99/98.91/98.87 ~ 98.92

98.92/98.80/98.75 = 98.82)

1 98.99/98.91/98.87 =~ 98.92

98.98/98.88/98.85 = 98.90

98.97/98.89/98.83 = 98.90

98.97/98.88/98.86 = 98.90

98.98/98.88/98.85 = 98.90

£ & Softmax

98.91/98.81/98.76 = 98.83

98.98/98.91/98.87 = 98.92

98.92/98.81/98.73 = 98.82)

98.99/98.90/98.88 =~ 98.92

98.92/98.80/98.75 = 98.82

98.99/98.91/98.87 = 98.92

98.96/98.89/98.86 = 98.90

98.96/98.89/98.85 = 98.90

98.96/98.89/98.86 = 98.90

98.96/98.89/98.86 = 98.90

(EN

I

IE

(RS

N uE R

98.92/98.80/98.75 = 98.82

98.98/98.91/98.86 =~ 98.92

98.92/98.81/98.75 = 98.83

98.99/98.90/98.86 =~ 98.92

98.93/98.80/98.76 = 98.83

98.98/98.91/98.86 =~ 98.92

98.99/98.89/98.86 = 98.91

98.98/98.90/98.82 = 98.90

98.98/98.88/98.88 = 98.91

98.99/98.89/98.86 ~ 98.91

S P A

98.91/98.80/98.75 = 98.82)

98.98/98.91/98.86 =~ 98.92

98.92/98.81/98.74 = 98.82)

98.99/98.90/98.86 =~ 98.92

98.92/98.80/98.76 = 98.83

98.98/98.91/98.86 =~ 98.92

98.97/98.88/98.87 = 98.91

98.96/98.90/98.84 = 98.90

98.96/98.90/98.89 = 98.92

98.97/98.88/98.87 =~ 98.91

/& 4] Softmax

98.91/98.81/98.75 = 98.82)

98.99/98.91/98.87 = 98.92

98.92/98.80/98.75 = 98.82)

98.99/98.91/98.87 = 98.92

98.92/98.80/98.75 = 98.82)

98.99/98.91/98.87 = 98.92

98.98/98.88/98.85 = 98.90

98.97/98.89/98.84 = 98.90

98.97/98.89/98.86 = 98.91

98.98/98.88/98.85 = 98.90

£ & Softmax

98.90/98.80/98.75 = 98.82)

98.98/98.90/98.86 = 98.91

98.92/98.81/98.73 = 98.82)

98.99/98.90/98.88 = 98.92

98.92/98.80/98.75 = 98.82)

98.99/98.91/98.87 = 98.92

98.97/98.89/98.85 = 98.90

98.97/98.88/98.86 = 98.90

98.97/98.89/98.85 = 98.90

98.97/98.89/98.85 = 98.90
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FATIRPEIFFELA I IR IAE (B ES H I R (%)

2 AT/ e e W 98.92/98.81/98.73 = 98.82)
1 98.99/98.91/98.87 = 98.92

98.92/98.81/98.73 = 98.82)
1 98.99/98.91/98.87 ~ 98.92

98.92/98.81/98.73 = 98.82)
1 98.99/98.91/98.87 =~ 98.92

98.98/98.88/98.84 = 98.90

98.97/98.89/98.84 = 98.90

98.95/98.89/98.87 = 98.90

98.98/98.88/98.84 = 98.90
2 i L e R e 98.92/98.81/98.73 = 98.82
98.99/98.91/98.87 = 98.92
98.92/98.81/98.73 = 98.82)
98.99/98.91/98.87 = 98.92
98.92/98.81/98.73 = 98.82
98.99/98.91/98.87 = 98.92
98.98/98.88/98.84 = 98.90
98.97/98.89/98.84 = 98.90
98.94/98.89/98.87 = 98.90
98.98/98.88/98.84 = 98.90
2 i/ 2. v e |4 B] Softmax 98.92/98.81/98.73 = 98.82)
98.99/98.91/98.87 = 98.92
98.92/98.81/98.73 = 98.82)
98.99/98.91/98.87 = 98.92
98.92/98.81/98.73 = 98.82)
98.99/98.91/98.87 = 98.92
98.98/98.88/98.84 = 98.90
98.97/98.89/98.83 = 98.90
98.97/98.88/98.85 = 98.90
98.98/98.88/98.84 = 98.90
L L /7 1w | & B Softmax 98.92/98.81/98.73 = 98.82)
98.99/98.91/98.87 = 98.92
98.92/98.81/98.73 = 98.82)
98.99/98.91/98.87 = 98.92
98.92/98.81/98.73 = 98.82
98.99/98.91/98.87 = 98.92
98.98/98.88/98.84 = 98.90
98.97/98.89/98.83 = 98.90
98.98/98.88/98.85 = 98.90
98.98/98.88/98.84 = 98.90
T g I 35 I RN 98.92/98.81/98.75 = 98.83
98.98/98.90/98.87 =~ 98.92
98.92/98.81/98.73 = 98.82)
98.99/98.91/98.86 =~ 98.92
98.92/98.81/98.75 = 98.83
98.99/98.90/98.86 = 98.92
98.98/98.88/98.85 = 98.90
98.97/98.89/98.85 = 98.90
98.96/98.88/98.85 = 98.90
98.98/98.88/98.85 = 98.90
& gL T 5 EN R ALE N 98.91/98.81/98.75 = 98.82)
98.98/98.90/98.86 = 98.91
98.92/98.81/98.73 = 98.82)
98.99/98.91/98.87 = 98.92
98.92/98.81/98.75 = 98.83
98.99/98.91/98.86 = 98.92
98.98/98.88/98.85 = 98.90
98.97/98.89/98.85 = 98.90
98.95/98.88/98.86 = 98.90
98.98/98.88/98.85 = 98.90
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AR I RPREIFFELAFSIAFIHRIAE ( HAOES # IR (%)

L IETL T 5 /& %] Softmax 98.92/98.81/98.73 = 98.82)
1 98.99/98.91/98.87 = 98.92

98.92/98.81/98.73 = 98.82)
1 98.99/98.91/98.87 ~ 98.92

98.92/98.81/98.75 = 98.83
1 98.99/98.91/98.87 =~ 98.92

98.98/98.88/98.84 = 98.90

98.97/98.89/98.83 = 98.90

98.97/98.88/98.85 = 98.90

98.98/98.88/98.84 = 98.90
I L T 5 & & Softmax 98.92/98.81/98.75 = 98.83
98.99/98.91/98.87 = 98.92
98.92/98.81/98.73 = 98.82)
98.99/98.91/98.87 = 98.92
98.92/98.81/98.75 = 98.83
98.99/98.91/98.87 = 98.92
98.97/98.89/98.85 = 98.90
98.97/98.89/98.85 = 98.90
98.96/98.89/98.85 = 98.90
98.97/98.89/98.85 = 98.90
ikl S RE E LR 98.92/98.81/98.74 = 98.82)
98.98/98.90/98.86 ~ 98.91
98.92/98.81/98.73 = 98.82)
98.99/98.90/98.86 =~ 98.92
98.92/98.81/98.74 = 98.82)
98.99/98.91/98.86 =~ 98.92
98.98/98.89/98.85 = 98.91
98.98/98.88/98.84 = 98.90
98.99/98.87/98.86 = 98.91
98.98/98.89/98.85 =~ 98.91
152 i S EN SR ALEN 98.91/98.81/98.75 = 98.82)
98.98/98.90/98.86 ~ 98.91
98.92/98.81/98.73 = 98.82)
98.99/98.91/98.86 =~ 98.92
98.92/98.81/98.75 = 98.83
98.99/98.91/98.86 =~ 98.92
98.96/98.89/98.85 = 98.90
98.97/98.88/98.83 =~ 98.89
98.96/98.88/98.88 = 98.91
98.96/98.89/98.85 = 98.90
Ji E'S % %] Softmax 98.91/98.81/98.75 = 98.82)
98.99/98.91/98.87 = 98.92
98.92/98.81/98.75 = 98.83
98.99/98.91/98.87 = 98.92
98.92/98.80/98.75 = 98.82)
98.99/98.91/98.87 = 98.92
98.98/98.88/98.85 = 98.90
98.97/98.89/98.84 = 98.90
98.97/98.89/98.87 = 98.91
98.98/98.88/98.85 = 98.90
L L LIS & & Softmax 98.91/98.80/98.76 = 98.82)
98.98/98.91/98.87 = 98.92
98.92/98.81/98.73 = 98.82)
98.99/98.90/98.88 = 98.92
98.92/98.80/98.75 = 98.82)
98.99/98.91/98.87 = 98.92
98.94/98.89/98.86 = 98.90
98.96/98.89/98.86 = 98.90
98.94/98.89/98.86 = 98.90
98.94/98.89/98.86 = 98.90

204
doi:10.6342/NTU202402182



AR

R

3 =

FLE SR

L EEY S

BOES

R (%)

E-)

Meta- & 8 1

Meta-50-N

Meta- & 8L 2

Meta- 52k 3

Meta- = 8L 4

Meta- "2t 5

98.71/98.69/98.66 = 98.69

98.74/98.69/98.67 = 98.70

98.72/98.63/98.58 = 98.64

98.95/98.94/98.82 =~ 98.90

98.88/98.82/98.77 = 98.82)

Meta-SVM

98.96/98.94/98.78 = 98.89

98.96/98.91/98.83 = 98.90

98.99/98.90/98.85 = 98.91

99.10/99.05/99.01 = 99.05

99.07/99.03/98.97 = 99.02

Softmax

E-

Meta-50-N

98.94/98.80/98.78 = 98.84

98.95/98.80/98.78 = 98.84

98.90/98.79/98.76 = 98.82

99.02/98.89/98.87 = 98.93

98.99/98.85/98.84 = 98.89

Meta-SVM

98.17/98.11/98.09 = 98.12

98.10/98.09/98.07 = 98.09

98.50/98.50/97.86 =~ 98.29

98.87/98.87/98.71 = 98.82)

98.81/98.72/98.62 =~ 98.72

Meta-50-N

98.68/98.68/98.50 = 98.62)

98.69/98.68/98.50 =~ 98.62

98.67/98.65/98.51 = 98.61

98.90/98.87/98.75 = 98.84

98.88/98.86/98.60 = 98.78

Meta-SVM

98.95/98.91/98.81 = 98.89

1 99.05/98.93/98.92 = 98.97

! 98.99/98.95/98.86 =~ 98.93
199.07/99.07/99.04 = 99.06
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F % 3.6-3.6.1-3.6.1.1(MNIST) = &

% 7.26:

1
‘E."a?

F B 3.6-3.6.1-3.6.1.1(MNIST) % & & & %

L

R

FEIFT

FLE SR

“”"Hie? l;‘i&'

RIN-3=Y

3 R (%)

E-)

M
a2

‘:&

ﬂu‘!‘wl
S
§8L3
& 8t 4
§8L 5

97.56/97.26/97.18 = 97.33

97.35/97.31/97.31 = 97.32

97.54/97.16/96.42 = 97.04

73.85/69.83/58.24 = 67.31

95.32/95.30/95.10 = 95.24

E-)

E)

E-)

-
,

B

98.63/98.59/98.58 = 98.60

S-P AT

98.68/98.64/98.51 = 98.61

E-)

E-1y

E-1

E-1

/T

/7.

7

7

'LLjﬂ[\i

AT

Softmax-# £z

AL Ik

98.59/98.56/98.51 = 98.55

BB

88.99/77.53/67.94 = 78.15

Softmax- Z. &

98.69/98.65/98.55 = 98.63

88.96/77.54/67.94 = 78.15

Softmax-= f&

98.61/98.55/98.50 =~ 98.55

88.96/77.53/67.92 = 78.14

EE-AE

98.28/87.13/84.89 = 90.10

96.95/83.39/82.16 = 87.50

231 #F-Soft

98.42/87.18/84.96 = 90.19

98.28/87.13/84.89 = 90.10

L

TR E LR

98.61/98.57/98.54 = 98.57

88.97/77.53/67.95 = 78.15

98.69/98.65/98.55 = 98.63

88.96/77.54/67.94 = 78.15

98.62/98.56/98.53 = 98.57

88.95/77.53/67.94 = 78.14

98.30/87.14/84.95 = 90.13

97.06/83.43/82.20 = 87.56

98.43/87.19/84.98 = 90.20

98.30/87.14/84.95 = 90.13

L

5] Softmax

98.66/98.60/98.52 =~ 98.59

98.66/98.63/98.50 = 98.60

98.67/98.66/98.58 = 98.64

98.67/98.63/98.49 = 98.60

98.63/98.63/98.54 = 98.60

98.68/98.62/98.50 = 98.60

98.20/87.10/84.91 = 90.07

95.91/80.84/79.85 = 85.53

98.25/87.18/84.95 = 90.13

98.20/87.10/84.91 = 90.07

L

£ & Softmax

98.64/98.62/98.55 = 98.60

98.68/98.63/98.50 = 98.60

98.68/98.67/98.57 =~ 98.64

98.68/98.63/98.47 = 98.59

98.63/98.63/98.54 = 98.60

98.68/98.62/98.49 = 98.60

98.27/87.11/84.98 = 90.12

96.07/80.86/80.15 = 85.69

98.29/87.19/84.99 = 90.16,

98.27/87.11/84.98 =~ 90.12]
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FATRER[PRIFFAESIRBIARIALE HIES &R (%)
Softmax F/ L R e B E 98.66/98.56/98.53 ~ 98.58
98.69/98.64/88.99 ~ 95.44
* 08.70/98.63/98.56 = 98.63
98.66/98.64/98.44 ~ 98.58
98.66/98.57/98.51 ~ 98.58
98.66/98.64/88.96 =~ 95.42
98.30/86.81/84.40 =~ 89.84
96.80/78.69/76.74 ~ 84.08
98.43/86.87/84.56 ~ 89.95
98.30/86.81/84.40 ~ 89.84
Softmax /e R e E R 98.67/98.56/98.51 ~ 98.58
98.68/98.63/88.97 ~ 95.43
*08.70/98.63/98.55 ~ 98.63
98.66/98.64/98.44 ~ 98.58
98.65/98.56/98.50 ~ 98.57
98.66/98.63/88.95 ~ 95.41
98.33/86.89/84.51 ~ 89.91
96.88/78.70/77.08 ~ 84.22
98.43/86.94/84.71 =~ 90.03
98.33/86.89/84.51 =~ 89.91
98.68/98.60/98.54 ~ 98.61
98.68/98.64/98.50 ~ 98.61

|+

98.67/98.64/98.50 = 98.60

* 08.68/98.62/98.56 = 98.62
~ 98.68/98.64/98.51 =~ 98.61
98.25/86.84/84.25 =~ 89.78
95.88/78.14/74.50 =~ 82.84
98.30/86.83/84.38 =~ 89.84
98.25/86.84/84.25 =~ 89.78
Softmax  [#/¢ M w |[& & Softmax 98.67/98.60/98.55 ~ 98.61
98.67/98.63/98.51 = 98.60
* 08.70/98.66/98.57 =~ 98.64
98.67/98.63/98.49 =~ 98.60
* 08.68/98.61/98.56 = 98.62
~ 98.68/98.64/98.51 =~ 98.61
98.29/86.89/84.51 = 89.90
96.05/78.33/75.51 = 83.30
98.34/86.91/84.54 =~ 89.93
98.29/86.89/84.51 =~ 89.90
Softmax T 5 Au[EL RN 98.63/98.57/98.50 = 98.57
98.68/98.61/88.98 ~ 95.42
* 08.69/98.64/98.55 = 98.63
98.67/98.63/98.39 =~ 98.56
98.66/98.55/98.52 =~ 98.58
98.67/98.62/88.96 ~ 95.42
98.29/87.03/84.81 = 90.04
96.87/80.82/79.98 =~ 85.89
98.43/87.13/84.90 =~ 90.15
98.29/87.03/84.81 =~ 90.04
ERFE LW 98.64/98.57/98.51 = 98.57
98.65/98.63/88.97 =~ 95.42
* 08.69/98.64/98.55 = 98.63
98.67/98.63/98.39 =~ 98.56
98.66/98.56/98.54 =~ 98.59
98.65/98.63/88.95 =~ 95.41
98.33/87.03/84.83 = 90.06
96.97/80.80/80.06 =~ 85.94
98.44/87.14/84.93 = 90.17
98.33/87.03/84.83 =~ 90.06

4

Softmax T
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o R A

il Sl e

I R (%)

Softmax

Softmax

Softmax

Softmax

Softmax

Softmax

% %] Softmax

98.67/98.60/98.52 = 98.60

98.68/98.64/98.50 = 98.61

1 98.67/98.65/98.62 = 98.65

98.66/98.63/98.49 =~ 98.59

98.67/98.62/98.52 = 98.60

98.66/98.63/98.51 = 98.60

98.24/87.05/84.79 = 90.03

95.90/79.61/77.68 = 84.40

98.28/87.08/84.88 = 90.08

98.24/87.05/84.79 = 90.03

£ & Softmax

98.66/98.62/98.52 = 98.60

98.67/98.63/98.50 = 98.60

* 98.70/98.66/98.57 = 98.64

98.68/98.63/98.48 = 98.60

98.67/98.61/98.52 = 98.60

98.66/98.63/98.51 = 98.60

98.28/87.11/84.85 = 90.08

96.07/79.81/78.24 = 84.71

98.32/87.11/84.92 = 90.12

98.28/87.11/84.85 = 90.08

(EN

I

IE

(RS

N uE R

98.58/98.54/98.47 = 98.53

88.99/77.53/67.94 = 78.15

* 98.71/98.65/98.55 = 98.64

88.96/77.54/67.94 = 78.15

98.59/98.50/98.48 = 98.52)

88.95/77.54/67.92 = 78.14

98.34/87.09/84.92 = 90.12]

97.36/83.64/82.49 = 87.83

98.42/87.13/84.93 = 90.16

98.34/87.09/84.92 = 90.12

S P A

98.61/98.51/98.49 = 98.54

88.96/77.53/67.95 = 78.15

* 98.71/98.65/98.55 = 98.64

88.96/77.54/67.94 =~ 78.15

98.61/98.51/98.50 = 98.54

88.94/77.53/67.93 = 78.13

98.40/87.10/84.99 = 90.16

97.38/83.64/82.57 = 87.86

98.41/87.11/85.00 = 90.17

98.40/87.10/84.99 = 90.16

/& 4] Softmax

98.66/98.58/98.52 = 98.59

98.66/98.63/98.51 = 98.60

* 98.68/98.66/98.57 = 98.64

98.67/98.63/98.49 = 98.60

98.65/98.58/98.51 = 98.58

98.67/98.63/98.50 = 98.60

98.25/87.09/84.97 = 90.10

95.92/80.71/79.71 = 85.45

98.31/87.16/84.95 = 90.14

98.25/87.09/84.97 = 90.10

£ & Softmax

98.65/98.59/98.54 = 98.59

98.68/98.63/98.51 = 98.61

* 98.68/98.67/98.56 = 98.64

98.68/98.63/98.48 = 98.60

98.65/98.58/98.51 = 98.58

98.67/98.63/98.49 = 98.60

98.35/87.09/85.00 = 90.15

96.13/80.62/79.99 = 85.58

98.40/87.12/85.00 = 90.17,

98.35/87.09/85.00 = 90.15
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FATIRPEIFFELA I IR IAE (B ES H IR (%)

2 L AT/ e e W 98.65/98.56/98.54 = 98.58
98.68/98.63/88.97 = 95.43
* 98.69/98.61/98.58 = 98.63
98.65/98.63/98.06 ~ 98.45
98.64/98.56/98.54 = 98.58
98.65/98.64/88.96 = 95.42
98.39/87.06/84.80 = 90.08
96.90/79.95/79.46 = 85.44
98.48/87.20/84.87 = 90.18
98.39/87.06/84.80 = 90.08
2 i L e R e 98.65/98.56/98.55 = 98.59
98.68/98.63/88.97 = 95.43
* 98.69/98.61/98.58 =~ 98.63
98.65/98.63/98.06 = 98.45
98.64/98.56/98.55 = 98.58
98.65/98.64/88.96 =~ 95.42
98.39/87.07/84.77 = 90.08
96.92/79.97/79.49 = 85.46
98.49/87.22/84.90 = 90.20
98.39/87.07/84.77 = 90.08
2 i/ 2 v | H] Softmax 98.67/98.60/98.52 = 98.60
98.68/98.64/98.50 ~ 98.61
* 98.67/98.64/98.60 =~ 98.64
98.66/98.63/98.50 = 98.60
* 98.66/98.60/98.58 ~ 98.61
98.66/98.63/98.51 = 98.60
98.31/86.90/84.55 = 89.92
95.97/78.67/76.65 = 83.76
98.36/86.98/84.63 = 89.99
98.31/86.90/84.55 = 89.92
L L /7 1w | & B Softmax 98.65/98.60/98.56 = 98.60
98.68/98.63/98.51 = 98.61
* 98.70/98.63/98.58 = 98.64
98.66/98.64/98.50 = 98.60
98.65/98.59/98.58 = 98.61
98.66/98.63/98.51 = 98.60
98.34/87.09/84.78 = 90.07
96.26/79.23/78.01 = 84.50
98.41/87.09/84.79 = 90.10
98.34/87.09/84.78 = 90.07
il L= TR N 98.63/98.55/98.54 = 98.57
98.67/98.63/88.98 =~ 95.43
* 98.70/98.63/98.56 = 98.63
98.66/98.63/98.01 = 98.43
98.63/98.57/98.53 = 98.58
98.64/98.61/88.96 = 95.40
98.33/87.11/84.88 = 90.11
96.91/81.58/80.92 = 86.47
98.47/87.19/84.97 = 90.21
98.33/87.11/84.88 = 90.11
& gL T 5 EN R ALE N 98.64/98.57/98.54 = 98.58
98.66/98.63/88.98 = 95.42
* 98.70/98.63/98.56 =~ 98.63
98.66/98.63/98.01 = 98.43
98.65/98.57/98.55 = 98.59
98.64/98.61/88.96 = 95.40
98.37/87.14/84.95 = 90.15
97.02/81.57/80.95 = 86.51
98.47/87.19/85.00 = 90.22)
98.37/87.14/84.95 = 90.15
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AR I RPREIFFELAFSIAFIHRIAE ( HAOES # IR (%)

L IETL T 5 /& %] Softmax 98.66/98.60/98.55 = 98.60
98.68/98.64/98.50 = 98.61
* 98.67/98.65/98.60 = 98.64
98.66/98.62/98.50 =~ 98.59
~ 98.67/98.61/98.55 =~ 98.61
98.66/98.63/98.51 = 98.60
98.27/87.10/84.85 = 90.07
95.91/79.96/78.40 = 84.76
98.31/87.12/84.90 = 90.11
98.27/87.10/84.85 = 90.07
I L T 5 & & Softmax 98.68/98.59/98.53 = 98.60
98.67/98.63/98.51 = 98.60
* 98.69/98.65/98.58 = 98.64
98.68/98.63/98.48 = 98.60
~ 98.67/98.61/98.55 = 98.61
98.66/98.62/98.51 = 98.60
98.31/87.12/84.92 = 90.12
96.14/80.22/79.07 = 85.14
98.36/87.18/84.91 = 90.15
98.31/87.12/84.92 = 90.12
2 (EE RE E LR 98.58/98.50/98.48 = 98.52)
88.97/77.54/67.94 = 78.15
* 98.69/98.64/98.54 = 98.62
88.96/77.54/67.94 = 78.15
98.60/98.50/98.48 =~ 98.53
88.96/77.54/67.92 = 78.14
98.37/87.20/84.98 = 90.18
97.39/84.34/82.81 =~ 88.18
98.43/87.19/85.01 = 90.21
98.37/87.20/84.98 = 90.18
152 i S EN SR ALEN 98.60/98.50/98.49 = 98.53
88.97/77.53/67.95 = 78.15
* 98.69/98.64/98.54 = 98.62
88.96/77.54/67.94 =~ 78.15
98.61/98.51/98.51 = 98.54
88.95/77.54/67.94 = 78.14
98.41/87.16/85.03 = 90.20
97.42/84.43/82.87 = 88.24
98.43/87.16/85.05 = 90.21
98.41/87.16/85.03 = 90.20
Ji E'S % 5| Softmax 98.66/98.59/98.51 = 98.59
98.66/98.63/98.51 = 98.60
* 98.67/98.67/98.57 = 98.64
98.67/98.63/98.49 = 98.60
98.62/98.59/98.51 = 98.57
98.68/98.62/98.49 = 98.60
98.33/87.13/84.94 = 90.13
96.01/80.91/79.93 = 85.62
98.36/87.19/84.95 = 90.17,
98.33/87.13/84.94 = 90.13
o TEES & & Softmax 98.64/98.58/98.54 = 98.59
98.68/98.62/98.51 = 98.60
* 98.68/98.66/98.56 ~ 98.63
98.68/98.63/98.48 = 98.60
98.62/98.59/98.52 = 98.58
98.68/98.62/98.48 = 98.59
98.39/87.14/85.03 = 90.19
96.30/80.92/80.34 = 85.85
98.42/87.19/85.03 = 90.21
98.39/87.14/85.03 = 90.19
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o R A

I
1u.\-
H

SRS

L EEY S

LR

I R (%)

E-)

Meta- &8 1

Meta-50-N

Meta- & 8L 2

Meta- &~ 8 3

Meta- = 8L 4

Meta- & 8 5

97.59/97.58/97.52 = 97.56

97.93/97.92/97.80 = 97.88

97.73/97.73/97.54 = 97.67

97.77/97.76/97.72 = 97.75

97.82/97.79/97.48 = 97.70

Meta-SVM

98.35/98.30/98.29 = 98.31

98.51/98.45/98.41 = 98.46

98.35/98.30/98.20 = 98.28

98.50/98.30/98.30 = 98.37

98.57/98.52/98.48 = 98.52

Softmax

E-

Meta-50-N

98.50/98.49/98.43 = 98.47

98.58/98.56/98.55 = 98.56

98.68/98.52/98.33 = 98.51

98.51/98.51/98.51 = 98.51

98.71/98.54/98.38 = 98.54

Meta-SVM

97.89/97.62/97.62 = 97.71

97.85/97.84/97.81 = 97.83

98.21/98.10/97.86 = 98.06

98.48/98.47/98.40 = 98.45

98.50/98.43/98.34 = 98.42

T

E-1)

E-

Meta-50-N

98.10/97.77/97.74 = 97.87

98.13/97.70/97.70 = 97.84

98.03/97.85/97.59 = 97.82

97.89/97.57/97.52 = 97.66

98.28/97.89/97.72 = 97.96

Meta-SVM

98.50/98.40/98.27 =~ 98.39

98.54/98.53/98.38 = 98.48

98.48/98.33/98.31 =~ 98.37

98.47/98.28/98.20 = 98.32)

98.52/98.49/98.49 = 98.50

211

doi:10.6342/NTU202402182



@ =% 3.6-3.6.1-3.6.1.2(MNIST) % ¢ % %

% 727 R % 3.6-3.6.1-3.6.1.2(MNIST);{fﬁ.?ﬁ;%% %

FATER PRI FELES IR ‘*"'Hi;’ ::‘%E HE # I R (%)

e
E-)

] 8L 1] 98.01/97.62/97.27 ~97.63
&-8L 21 97.49/97.46/97.45 =~ 97.47
. 2t 3| 97.82/97.45/97.19 ~ 97.49
8L 4] 79.95/78.36/73.51 = 77.27
8L 5 96.66/96.11/95.41 = 96.06

‘:&

E-)
E
E-)

# B-Piit | 98.64/98.60/98.59 ~ 98.61
- BT 98.65/98.64/98.59 = 98.63

E-)

M/ e s E W Softmax-#F F2 7 B4R 4 | 98.59/98.59/98.53 = 98.57
S E-Ap 3k | 98.64/89.08/87.42 ~91.71
Softmax- 7. » 98.63/98.58/98.52 =~ 98.58
98.52/89.06/87.40 = 91.66
Softmax-+ f& 98.60/98.60/98.54 =~ 98.58
98.56/89.07/87.42 = 91.68
- 98.55/98.10/88.53 = 95.06
98.36/95.85/87.73 = 93.98
-2 B -Soft 98.61/98.25/88.53 = 95.13
98.55/98.10/88.53 = 95.06
LR EVEY 98.61/98.58/98.52 = 98.57
98.64/89.08/87.42 = 91.71
98.63/98.58/98.52 = 98.58
98.52/89.06/87.40 = 91.66
98.60/98.60/98.54 =~ 98.58
98.55/89.06/87.42 = 91.68
98.54/98.09/88.55 = 95.06
98.34/95.97/87.71 = 94.01
98.59/98.28/88.51 = 95.13
98.54/98.09/88.55 = 95.06
%] Softmax 98.62/98.59/98.51 = 98.57
~ 98.65/98.64/98.59 = 98.63
98.63/98.63/98.49 =~ 98.58
~ 98.65/98.64/98.59 = 98.63
98.63/98.59/98.55 = 98.59
98.65/98.64/98.58 = 98.62
98.49/98.13/88.49 = 95.04
98.26/94.64/87.49 = 93.46
98.52/98.16/88.50 = 95.06
98.49/98.13/88.49 = 95.04
& & Softmax 98.62/98.58/98.50 =~ 98.57
* 98.66/98.63/98.60 ~ 98.63
98.62/98.61/98.50 =~ 98.58
98.65/98.63/98.58 = 98.62)
98.63/98.59/98.55 = 98.59
98.65/98.64/98.58 = 98.62)
98.53/98.13/88.53 = 95.06
98.28/94.94/87.58 = 93.60
98.56/98.13/88.51 = 95.07
98.53/98.13/88.53 = 95.06

/7.

E-D
L

7

E-1
L

L

7

E-1
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AR I RRREIFFLAFSIAFIHRIAE HAOES # IR (%)

Softmax F/ 7 e e B E L0 98.61/98.57/98.51 =~ 98.56
98.65/98.63/98.59 = 98.62
98.63/98.58/98.52 = 98.58
98.65/98.62/98.52 = 98.60
98.61/98.58/98.54 =~ 98.58
08.65/98.61/98.54 = 98.60
98.53/98.12/88.40 = 95.02
98.30/95.48/86.55 = 93.44
98.57/98.18/88.40 = 95.05
08.53/98.12/88.40 = 95.02
Softmax Vi ARG - S 98.60/98.59/98.51 = 98.57
* 08.65/98.65/98.61 = 98.64
98.63/98.58/98.52 =~ 98.58
98.65/98.62/98.51 = 98.59
98.59/98.58/98.52 = 98.56
98.65/98.61/98.55 = 98.60
98.50/98.11/88.41 = 95.01
98.31/95.65/86.58 =~ 93.51
08.58/98.25/88.41 = 95.08
98.50/98.11/88.41 = 95.01
Softmax i/ 7 1 e |& %] Softmax 98.62/98.56/98.50 = 98.56
~ 98.65/98.64/98.59 =~ 98.63
98.65/98.62/98.51 = 98.59
~ 98.65/98.64/98.59 =~ 98.63
98.63/98.60/98.53 = 98.59
~ 98.65/98.64/98.59 =~ 98.63
98.47/97.92/88.38 = 94.92
98.26/93.46/86.50 = 92.74
98.52/97.94/88.39 = 94.95
98.47/97.92/88.38 =~ 94.92
Softmax /7. ¥ |& @ Softmax 98.59/98.59/98.51 =~ 98.56
* 08.65/98.64/98.61 = 98.63
98.62/98.57/98.52 = 98.57
98.65/98.64/98.57 = 98.62
98.63/98.60/98.53 = 98.59
~ 98.65/98.64/98.59 =~ 98.63
98.50/98.07/88.38 = 94.98
98.31/94.47/86.58 =~ 93.12
98.52/98.08/88.39 = 95.00
98.50/98.07/88.38 =~ 94.98
Softmax L 5 AR S S 98.60/98.60/98.53 ~ 98.58
* 08.65/98.64/98.60 = 98.63
98.63/98.58/98.52 = 98.58
98.65/98.58/98.50 =~ 98.58
98.60/98.60/98.53 = 98.58
98.64/98.60/98.49 =~ 98.58
08.56/98.12/88.48 = 95.05
98.32/95.71/87.38 =~ 93.80
98.60/98.24/88.52 = 95.12
98.56/98.12/88.48 = 95.05
Softmax = ER xR 98.60/98.60/98.52 ~ 98.57
* 08.65/98.65/98.60 =~ 98.63
08.63/98.58/98.52 = 98.58
98.65/98.58/98.50 = 98.58
98.61/98.60/98.54 = 98.58
98.64/98.60/98.52 =~ 98.59
08.53/98.10/88.48 = 95.04
98.33/95.87/87.36 =~ 93.85
98.59/98.28/88.50 = 95.12
98.53/98.10/88.48 ~ 95.04
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o R A

il Sl e

I R (%)

Softmax

Softmax

Softmax

Softmax

Softmax

Softmax

% %] Softmax

98.61/98.58/98.50 = 98.56

98.65/98.64/98.59 = 98.63

98.63/98.62/98.50 = 98.58

98.65/98.64/98.59 ~ 98.63

98.63/98.60/98.55 = 98.59

98.65/98.64/98.59 = 98.63

98.47/98.09/88.45 = 95.00

98.26/94.24/87.11 = 93.20

98.52/98.07/88.42 = 95.00

98.47/98.09/88.45 = 95.00

£ & Softmax

98.62/98.60/98.50 = 98.57

98.65/98.63/98.60 = 98.63

98.62/98.58/98.50 = 98.57

98.65/98.63/98.58 = 98.62

98.63/98.60/98.55 = 98.59

~
~

98.65/98.64/98.59 = 98.63

98.52/98.11/88.45 = 95.03

98.30/94.75/87.19 = 93.41

98.53/98.09/88.45 = 95.02)

98.52/98.11/88.45 = 95.03

(EN

I

IE

(RS

N uE R

98.61/98.57/98.53 = 98.57

98.65/89.08/87.42 =~ 91.72

98.64/98.57/98.52 = 98.58

98.49/89.06/87.40 = 91.65

98.61/98.58/98.52 = 98.57

98.50/89.06/87.43 =~ 91.66

98.55/98.15/88.53 = 95.08

98.38/96.20/87.78 =~ 94.12

98.60/98.31/88.52 = 95.14

98.55/98.15/88.53 = 95.08

S P A

98.62/98.58/98.53 = 98.58

98.65/89.07/87.43 =~ 91.72

98.64/98.57/98.52 = 98.58

98.49/89.06/87.40 = 91.65

98.62/98.59/98.54 = 98.58

98.49/89.06/87.42 = 91.66

98.61/98.20/88.57 = 95.13

98.38/96.40/87.73 = 94.17

98.60/98.39/88.50 = 95.16

98.61/98.20/88.57 = 95.13

/& 4] Softmax

98.63/98.59/98.50 = 98.57

~
~

98.65/98.64/98.59 = 98.63

98.62/98.61/98.52 = 98.58

~
~

98.65/98.64/98.59 = 98.63

98.65/98.58/98.52 = 98.58

98.65/98.64/98.58 = 98.62

98.49/98.15/88.49 = 95.04

98.27/94.68/87.52 = 93.49

98.51/98.21/88.49 = 95.07

98.49/98.15/88.49 = 95.04

£ & Softmax

98.64/98.59/98.50 = 98.58

98.66/98.63/98.61 = 98.63

98.61/98.61/98.51 = 98.58

98.65/98.64/98.58 = 98.62

98.65/98.58/98.52 = 98.58

98.65/98.64/98.58 = 98.62

98.52/98.16/88.50 = 95.06

98.29/95.02/87.60 = 93.64

98.57/98.23/88.51 = 95.10

98.52/98.16/88.50 = 95.06
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FATIRPEIFFELA I IR IAE (B ES H I R (%)

2 AT/ e e W 98.62/98.58/98.51 = 98.57
* 98.65/98.64/98.61 = 98.63
98.61/98.57/98.51 = 98.56
98.65/98.64/98.44 ~ 98.58
98.62/98.60/98.51 = 98.58
98.65/98.64/98.47 = 98.59
98.42/98.17/88.43 = 95.01
98.21/96.02/86.72 = 93.65
98.50/98.34/88.39 = 95.08
98.42/98.17/88.43 = 95.01
2 i L e R e 98.61/98.59/98.51 = 98.57
* 98.65/98.64/98.61 = 98.63
98.61/98.57/98.51 = 98.56
98.65/98.64/98.44 = 98.58
98.62/98.60/98.51 = 98.58
98.65/98.64/98.48 =~ 98.59
98.43/98.16/88.43 = 95.01
98.22/96.03/86.72 = 93.66
98.50/98.35/88.40 = 95.08
98.43/98.16/88.43 = 95.01
2 i/ 2 v | H] Softmax 98.62/98.54/98.51 = 98.56
=~ 98.65/98.64/98.59 = 98.63
98.63/98.62/98.50 = 98.58
=~ 98.65/98.64/98.59 = 98.63
98.63/98.61/98.51 = 98.58
=~ 98.65/98.64/98.59 = 98.63
98.42/98.01/88.42 = 94.95
98.20/94.00/86.64 =~ 92.95
98.45/98.06/88.41 = 94.97
98.42/98.01/88.42 =~ 94.95
L L /7 1w | & B Softmax 98.62/98.61/98.51 = 98.58
* 98.65/98.64/98.61 =~ 98.63
98.61/98.58/98.50 = 98.56
98.65/98.64/98.57 =~ 98.62
98.63/98.61/98.51 = 98.58
~ 98.65/98.64/98.59 =~ 98.63
98.41/98.16/88.42 = 95.00
98.22/94.88/86.69 =~ 93.26
98.45/98.16/88.41 = 95.01
98.41/98.16/88.42 = 95.00
T g I 35 I RN 98.60/98.60/98.51 = 98.57
* 98.66/98.63/98.60 ~ 98.63
98.63/98.58/98.52 = 98.58
98.64/98.63/98.44 =~ 98.57
98.61/98.60/98.52 = 98.58
98.64/98.63/98.45 = 98.57
98.49/98.14/88.48 = 95.04
98.28/95.96/87.35 = 93.86,
98.59/98.31/88.53 = 95.14
98.49/98.14/88.48 = 95.04
& gL T 5 EN R ALE N 98.61/98.61/98.52 = 98.58
~ 98.65/98.63/98.60 ~ 98.63
98.63/98.58/98.52 = 98.58
98.64/98.63/98.44 = 98.57
98.61/98.61/98.51 = 98.58
98.64/98.63/98.45 = 98.57
98.47/98.13/88.49 = 95.03
98.27/96.03/87.38 = 93.89
98.54/98.33/88.53 = 95.13
98.47/98.13/88.49 = 95.03
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o R A

TERTESES IR

I R (%)

T

£ i

3E (-

T

EEE

o

T 15

% %] Softmax

98.62/98.59/98.51 = 98.57

98.65/98.64/98.59 = 98.63

98.63/98.63/98.51 = 98.59

98.65/98.64/98.59 ~ 98.63

98.63/98.60/98.52 = 98.58

98.65/98.64/98.59 = 98.63

98.46/98.12/88.46 = 95.01

98.25/94.48/87.11 = 93.28

98.51/98.14/88.42 = 95.02

98.46/98.12/88.46 = 95.01

£ & Softmax

98.61/98.59/98.50 = 98.57

98.65/98.63/98.60 = 98.63

98.61/98.58/98.52 = 98.57

98.65/98.64/98.57 = 98.62

98.63/98.60/98.52 = 98.58

~
~

98.65/98.64/98.59 = 98.63

98.46/98.17/88.47 = 95.03

98.28/94.93/87.18 = 93.46

98.48/98.18/88.47 = 95.04

98.46/98.17/88.47 = 95.03

(EN

I

IE

(RS

N uE R

98.60/98.59/98.52 = 98.57

98.64/89.08/87.42 ~91.71

98.63/98.56/98.52 = 98.57

98.52/89.06/87.40 = 91.66

98.60/98.60/98.53 = 98.58

98.54/89.07/87.42 =~ 91.68

98.55/98.26/88.53 = 95.11

98.37/96.36/87.80 =~ 94.18

98.59/98.34/88.53 = 95.15

98.55/98.26/88.53 = 95.11

S P A

98.60/98.58/98.53 = 98.57

98.65/89.08/87.42 =~ 91.72

98.63/98.56/98.52 = 98.57

98.52/89.06/87.40 = 91.66

98.62/98.61/98.53 = 98.59

98.53/89.06/87.42 = 91.67

98.56/98.27/88.54 = 95.12

98.33/96.49/87.75 =~ 94.19

98.60/98.39/88.50 = 95.16

98.56/98.27/88.54 =~ 95.12

/& 4] Softmax

98.63/98.57/98.51 = 98.57

~
~

98.65/98.64/98.59 = 98.63

98.63/98.60/98.49 = 98.57

~
~

98.65/98.64/98.59 = 98.63

98.63/98.60/98.54 = 98.59

98.65/98.64/98.58 = 98.62

98.49/98.19/88.50 = 95.06,

98.26/94.86/87.54 = 93.55

98.52/98.20/88.51 = 95.08

98.49/98.19/88.50 = 95.06,

£ & Softmax

98.65/98.58/98.51 = 98.58

98.66/98.63/98.60 = 98.63

98.61/98.60/98.50 = 98.57

98.65/98.63/98.58 = 98.62

98.63/98.61/98.54 = 98.59

98.65/98.64/98.58 = 98.62

98.53/98.21/88.53 = 95.09

98.29/95.18/87.62 = 93.70

98.56/98.22/88.49 = 95.09

98.53/98.21/88.53 = 95.09
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\
ki

Softmax

IR PET A AR EARIDE

I.’j:ﬁeﬁ\

R (%)

Meta- & 8 1

Meta-50-N

98.67/98.56/98.54 = 98.59

* 98.74/98.60/98.60 = 98.65

98.74/98.54/98.47 = 98.58

98.67/98.65/98.53 = 98.62)

98.67/98.55/98.47 = 98.56,

Meta-SVM

Meta-50-N

1 98.77/98.71/98.58 =~ 98.69

1 98.75/98.72/98.59 =~ 98.69

* 98.70/98.65/98.55 =~ 98.63

98.68/98.64/98.50 = 98.61

* 98.72/98.67/98.57 = 98.65

* 98.69/98.66/98.61 = 98.65

* 98.69/98.61/98.59 = 98.63

Meta-SVM

98.14/97.81/97.76 = 97.90

97.83/97.81/97.76 = 97.80

98.46/98.26/98.14 =~ 98.29

* 98.68/98.64/98.59 = 98.64

98.62/98.54/98.35 = 98.50

Meta-50-N

98.65/98.64/98.47 = 98.59

98.61/98.58/98.57 = 98.59

98.59/98.57/98.44 = 98.53

98.64/98.57/98.50 = 98.57

98.59/98.58/98.51 = 98.56

1 98.79/98.74/98.54 = 98.69

1 98.87/98.73/98.62 = 98.74

! 98.82/98.70/98.55 = 98.69

EA W

g

TEA IR

LS E

K3

BhES

unweighted trained meta.l.

Meta- rr+ 1

Meta-50-N

Meta- &~ 2L 2

Meta- - 2t 3

Meta- & &L 4

Meta-5- 2L 5

97.70/97.56/97.54 = 97.60

98.20/98.03/98.02 = 98.08

97.81/97.74/97.65 = 97.73

97.84/97.81/97.73 = 97.79

97.92/97.77/97.73 = 97.81

Meta-SVM

98.43/98.43/98.19 =~ 98.35

98.46/98.43/98.38 = 98.42)

98.43/98.39/98.31 = 98.38

98.50/98.33/98.31 = 98.38

98.50/98.49/98.47 =~ 98.49

Softmax

]

Meta-50-N

98.61/98.57/98.49 = 98.56

98.64/98.59/98.46 = 98.56

98.69/98.58/98.49 = 98.59

98.61/98.53/98.48 = 98.54

98.67/98.67/98.46 = 98.60

Meta-SVM

98.12/97.79/97.73 = 97.88§

97.75/97.70/97.69 = 97.71

98.30/98.25/98.13 = 98.23

98.52/98.34/98.31 = 98.39

98.53/98.46/98.39 = 98.46

o 1

“Hi )

Meta-50-N

98.26/98.19/98.19 = 98.21

98.15/97.97/97.94 = 98.02

98.07/98.03/98.00 = 98.03

98.06/98.01/97.93 = 98.00

98.31/98.17/98.16 = 98.21

Meta-SVM

98.58/98.49/98.45 = 98.51

98.50/98.49/98.39 = 98.46

98.51/98.41/98.36 = 98.43

98.30/98.25/98.25 = 98.27

98.55/98.51/98.47 = 98.51
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@ =% 3.6-3.6.2-3.6.2.1(MNIST) % £ % %

% 7.28: R % 3.6-3.6.2-3.6.2.1(MNIST);{fﬁ.?ﬁ;%% %

FAR TR PRIFELESERK ‘*"'Hi;’ ::‘%E hES R (%)

e
E-)

Fo a-2L 1] 98.27/98.08/97.85 =~ 98.07
&-8L21 97.88/96.97/95.31 = 96.72
?F“l&» 3| 97.41/94.34/91.61 =~ 94.45
&-8L 4 87.24/83.08/81.25 =~ 83.86
-BE 5| 95.76/94.54/87.84=92.71

‘:&

E-)
E
E-)

# B-P-iit | 98.71/98.63/98.56 ~ 98.63
- BT 98.90/98.74/98.73 = 98.79

E-)

M/ e EE W Softmax-4F 2 7 B-4P 4e | 98.76/98.73/98.72 = 98.74
 EE-4p 3k | * 98.89/98.77/98.76 ~ 98.81
Softmax- 7. » 98.70/98.63/98.62 = 98.65
98.88/98.74/98.72 = 98.78
Softmax-+ f& 98.71/98.69/98.68 = 98.69
* 98.88/98.77/98.75 =~ 98.80
- *99.00/98.87/98.83 =~ 98.90
98.81/98.79/98.71 = 98.77
-2 B -Soft *99.00/98.95/98.85 =~ 98.93
*99.00/98.87/98.83 =~ 98.90
LS R R R 98.78/98.73/98.72 = 98.74
* 98.89/98.79/98.76 ~ 98.81

98.70/98.62/98.61 = 98.64

98.88/98.75/98.70 = 98.78

98.71/98.71/98.68 = 98.70
* 98.89/98.75/98.75 = 98.80
*99.00/98.87/98.83 =~ 98.90

98.82/98.79/98.72 = 98.78
*99.01/98.95/98.85 =~ 98.94
*99.00/98.87/98.83 = 98.90
%] Softmax 98.72/98.68/98.68 =~ 98.69
* 98.90/98.75/98.74 = 98.80

98.74/98.67/98.63 =~ 98.68

98.89/98.74/98.73 = 98.79

98.73/98.68/98.65 = 98.69
~ 98.90/98.74/98.73 = 98.79,
* 98.91/98.76/98.74 = 98.80

98.78/98.72/98.63 = 98.71
* 98.94/98.76/98.76 =~ 98.82
*98.91/98.76/98.74 = 98.80
& & Softmax 98.77/98.70/98.68 =~ 98.72
* 98.90/98.75/98.75 = 98.80

98.71/98.59/98.58 = 98.63

98.89/98.73/98.68 = 98.77

98.73/98.69/98.65 = 98.69
* 98.90/98.74/98.74 = 98.79
* 98.94/98.83/98.78 =~ 98.85

98.80/98.77/98.63 = 98.73
* 98.96/98.81/98.79 = 98.85
* 98.94/98.83/98.78 ~ 98.85

E-1y

7

E-1
L

L

7

E-1
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FATRER[PRIFFAESIRBIARIALE HIES &R (%)
Softmax W/ e o wE W 98.73/98.69/98.67 ~ 98.70
* 08.89/98.75/98.75 = 98.80
98.72/98.64/98.59 = 98.65
08.89/98.74/98.72 =~ 98.78
98.73/98.68/98.66 = 98.69
* 98.90/98.76/98.74 =~ 98.80
* 08.93/98.81/98.77 = 98.84
08.82/98.73/98.67 = 98.74
* 08.99/98.85/98.77 = 98.87
* 08.93/98.81/98.77 = 98.84
Softmax Vi ARG - S 98.73/98.69/98.67 = 98.70
* 08.89/98.75/98.75 =~ 98.80
98.72/98.64/98.59 = 98.65
08.89/98.74/98.72 =~ 98.78
98.72/98.67/98.66 = 98.68
* 98.90/98.75/98.74 =~ 98.80
* 08.96/98.80/98.78 = 98.85
98.82/98.73/98.69 = 98.75
* 99.02/98.86/98.78 = 98.89
* 08.96/98.80/98.78 =~ 98.85
Softmax i/ 7 1 e |& %] Softmax 98.73/98.66/98.65 = 98.68
* 08.90/98.74/98.74 =~ 98.79
98.73/98.66/98.65 = 98.68
~ 98.90/98.74/98.73 =~ 98.79
98.72/98.67/98.65 = 98.68
~ 98.90/98.74/98.73 =~ 98.79
98.92/98.74/98.71 = 98.79
98.81/98.71/98.61 = 98.71
* 08.95/98.75/98.73 = 98.81
98.92/98.74/98.71 = 98.79
Softmax /7. ¥ |& @ Softmax 98.74/98.69/98.68 =~ 98.70
* 08.90/98.75/98.74 =~ 98.80
08.72/98.62/98.62 = 98.65
98.89/98.73/98.72 =~ 98.78
98.72/98.68/98.66 = 98.69
~ 98.90/98.74/98.73 =~ 98.79
* 08.94/98.79/98.77 = 98.83
98.83/98.73/98.64 =~ 98.73
* 98.97/98.79/98.79 = 98.85
* 08.94/98.79/98.77 = 98.83
Softmax L 5 AR S S 98.75/98.69/98.69 = 98.71
* 08.89/98.75/98.75 =~ 98.80
98.72/98.64/98.60 = 98.65
98.88/98.74/98.72 =~ 98.78
98.73/98.67/98.67 = 98.69
* 08.88/98.76/98.75 = 98.80
* 08.96/98.83/98.81 = 98.87
08.82/98.76/98.66 = 98.75
* 08.99/98.89/98.81 = 98.90
* 08.96/98.83/98.81 =~ 98.87
Softmax I 15 ER xR 98.76/98.69/98.69 = 98.71
* 08.89/98.76/98.75 = 98.80
98.71/98.63/98.60 = 98.65
08.88/98.74/98.73 =~ 98.78
98.73/98.68/98.67 = 98.69
* 08.88/98.75/98.75 = 98.79
* 08.97/98.84/98.81 = 98.87
98.81/98.77/98.66 = 98.75
* 98.99/98.89/98.84 =~ 98.91
*08.97/98.84/98.81 =~ 98.87
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AR IRRREIFFLAFSIAFIHRIAE RO ES # IR (%)

Softmax [T 32 /& %] Softmax 98.72/98.67/98.66 ~ 98.63
*98.90/98.74/98.74 = 98.79
98.75/98.66/98.65 =~ 98.69
~ 98.90/98.74/98.73 ~ 98.79
98.72/98.70/98.65 ~ 98.69
~ 98.90/98.74/98.73 =~ 98.79
*98.91/98.76/98.73 = 98.80)
98.81/98.73/98.64 =~ 98.73
*08.94/98.76/98.74 ~ 98.81
*98.91/98.76/98.73 = 98.80)
Softmax  |L 5 £ ¥ Softmax 98.74/98.69/98.68 =~ 98.70)
*98.90/98.75/98.74 =~ 98.80)
98.72/98.60/98.60 =~ 98.64
98.89/98.73/98.70 = 98.77
98.72/98.69/98.65 ~ 98.69
~ 98.90/98.74/98.73 = 98.79
*08.94/98.80/98.75 =~ 98.83
98.81/98.75/98.62 = 98.73
*08.99/98.81/98.78 =~ 983.86,
*08.94/98.80/98.75 ~ 98.83
Softmax P ¥k AwEWLE R 98.80/98.78/98.73 ~ 98.77
*98.90/98.80/98.75 =~ 98.82]
98.69/98.62/98.60 ~ 98.64
98.88/98.75/98.69 ~ 98.77
98.76/98.76/98.71 = 98.74
*08.88/98.78/98.74 =~ 93.80)
*99.01/98.91/98.89 = 98.94
*08.85/98.82/98.77 ~ 98.81
*99.03/98.99/98.82 =~ 98.95
*99.01/98.91/98.89 =~ 98.94
Softmax [P ¥k IRE LR 98.81/98.78/98.73 = 98.77
*08.91/98.81/98.75 =~ 983.82,
98.69/98.61/98.60 =~ 98.63
98.88/98.74/98.68 =~ 98.77
98.77/98.75/98.71 = 98.74
*08.88/98.80/98.73 = 983.80)
*99.00/98.92/98.91 = 98.94
*08.87/98.81/98.77 = 98.82]
*99.01/99.00/98.83 = 98.95
*99.00/98.92/98.91 = 98.94
Softmax [P % /> %] Softmax 98.71/98.69/98.68 =~ 98.69
*98.90/98.75/98.74 = 98.80)
98.75/98.66/98.63 =~ 98.68
98.89/98.74/98.72 = 98.78
98.73/98.66/98.66 ~ 98.68
98.90/98.74/98.72 = 98.79
*98.96/98.77/98.75 =~ 98.83
98.79/98.70/98.63 = 98.71
*08.95/98.78/98.76 ~ 98.83
* 98.96/98.77/98.75 =~ 98.83
Softmax EES £ & Softmax 08.77/98.74/98.70 =~ 98.74
*98.90/98.75/98.75 ~ 98.80)
98.72/98.59/98.55 ~ 98.62
98.88/98.73/98.68 =~ 98.76
98.73/98.68/98.66 ~ 98.69
~ 98.90/98.74/98.73 = 98.79
*08.96/98.85/98.82 ~ 98.88
98.79/98.79/98.71 = 98.76
*98.97/98.85/98.84 =~ 93.89
* 98.96/98.85/98.82 ~ 98.88
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FATIRPEIFFELA I IR IAE (B ES H I R (%)

2 L AT/ e e W 98.73/98.67/98.64 = 98.68
* 98.90/98.74/98.74 = 98.79
98.73/98.67/98.61 = 98.67
98.89/98.74/98.73 =~ 98.79
98.73/98.67/98.63 = 98.68
* 98.90/98.74/98.74 =~ 98.79
98.90/98.75/98.71 = 98.79
98.79/98.72/98.60 = 98.70
98.94/98.72/98.67 = 98.78
98.90/98.75/98.71 = 98.79
2 i L e R e 98.73/98.67/98.64 = 98.68
* 98.90/98.75/98.74 = 98.80
98.73/98.67/98.61 = 98.67
98.89/98.74/98.73 = 98.79
98.73/98.67/98.64 = 98.68
* 98.90/98.75/98.75 = 98.80
98.90/98.75/98.71 = 98.79
98.79/98.72/98.61 = 98.71
~ 98.95/98.73/98.69 = 98.79
98.90/98.75/98.71 = 98.79
2 i/ 2. v e |4 B] Softmax 98.73/98.67/98.65 = 98.68
= 98.90/98.74/98.73 =~ 98.79
98.73/98.67/98.64 = 98.68
= 98.90/98.74/98.73 =~ 98.79
98.73/98.67/98.63 = 98.68
= 98.90/98.74/98.73 = 98.79
98.88/98.74/98.68 = 98.77
98.80/98.72/98.61 =~ 98.71
* 98.92/98.74/98.72 = 98.79
98.88/98.74/98.68 =~ 98.77
L L /7 1w | & B Softmax 98.73/98.67/98.64 = 98.68
* 98.90/98.74/98.74 =~ 98.79
98.73/98.67/98.61 = 98.67
98.89/98.74/98.73 =~ 98.79
98.73/98.67/98.63 = 98.68
~ 98.90/98.74/98.73 = 98.79
98.90/98.75/98.70 = 98.78
98.80/98.72/98.60 =~ 98.71
~ 98.93/98.74/98.70 = 98.79,
98.90/98.75/98.70 =~ 98.78
T g I 35 I RN 98.73/98.70/98.69 = 98.71
* 98.89/98.75/98.75 = 98.80
98.72/98.64/98.61 = 98.66
98.88/98.74/98.72 = 98.78
98.73/98.69/98.66 = 98.69
* 98.89/98.75/98.74 = 98.79
* 98.93/98.82/98.76 ~ 98.84
98.82/98.75/98.67 = 98.75
*99.00/98.82/98.79 = 98.87
* 98.93/98.82/98.76 = 98.84
& gL T 5 EN R ALE N 98.73/98.69/98.69 = 98.70
* 98.89/98.75/98.75 = 98.80
98.71/98.64/98.60 = 98.65
98.88/98.74/98.72 = 98.78
98.73/98.69/98.67 = 98.70
* 98.89/98.75/98.74 = 98.79
* 98.94/98.81/98.76 =~ 98.84
98.82/98.75/98.66 = 98.74
*99.00/98.82/98.78 ~ 98.87
* 98.94/98.81/98.76 = 98.84
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AR I RPREIFFELAFSIAFIHRIAE ( HAOES # IR (%)

EE T1n /> 5] Softmax 98.73/98.66/98.66 ~ 98.63
*08.90/98.74/98.74 ~ 98.79
98.75/98.65/98.65 =~ 98.68
~98.90/98.74/98.73 ~ 98.79
98.73/98.67/98.65 ~ 98.68
~98.90/98.74/98.73 ~ 98.79
*08.92/98.74/98.72 =~ 98.79
98.81/98.72/98.61 ~98.71
*08.93/98.76/98.72 ~ 98.80
*08.92/98.74/98.72 ~ 98.79
g T £ & Softmax 98.73/98.68/98.68 ~ 98.70
*08.90/98.75/98.74 ~ 98.80)
98.71/98.63/98.61 ~ 98.65
98.89/98.73/98.72 ~ 98.78
98.72/98.67/98.65 ~ 98.68
~98.90/98.74/98.73 ~ 98.79
*08.93/98.81/98.74 ~ 98.83
98.83/98.73/98.63 ~ 98.73
*08.96/98.79/98.77 ~ 98.84
*08.93/98.81/98.74 ~ 98.83
2 IEES L E R 08.78/98.73/98.73 ~ 98.75
*08.89/98.78/98.75 ~ 98.81
98.70/98.63/98.62 ~ 98.65
98.88/98.74/98.72 ~ 98.78
98.72/98.71/98.69 ~ 98.71
*08.88/98.77/98.75 ~ 98.80
*99.01/98.87/98.86 ~ 98.91
* 08.84/98.82/98.73 ~ 98.80)
*09.02/98.97/98.84 ~ 98.94
*909.01/98.87/98.86 ~ 98.91
L L ES R E LR 98.79/98.74/98.73 ~ 98.75
*08.89/98.79/98.75 ~ 98.81
98.69/98.62/98.60 ~ 98.64
98.88/98.74/98.69 ~ 98.77
98.71/98.70/98.68 ~ 98.70
*08.88/98.75/98.75 ~ 98.79
*09.01/98.88/98.85 ~ 98.91
98.83/98.81/98.72 ~ 98.79
199.03/98.97/98.85 ~ 98.95
*09.01/98.88/98.85 ~ 98.91
LB EE S 2 %] Softmax 98.70/98.68/98.68 ~ 98.69
*08.90/98.74/98.74 =~ 98.79
98.74/98.67/98.63 ~ 98.68
98.89/98.74/98.73 ~ 98.79
98.73/98.67/98.66 ~ 98.69
~ 98.90/98.74/98.73 ~ 98.79
*08.92/98.76/98.74 ~ 98.81
98.78/98.71/98.64 ~ 98.71
*08.96/98.77/98.75 ~ 98.83
*08.92/98.76/98.74 ~ 98.81
LI U ES £ Softmax 98.78/98.70/98.68 ~ 98.72
* 98.90/98.75/98.75 ~ 98.80)
98.71/98.60/98.57 ~ 98.63
98.89/98.73/98.68 ~ 98.77
98.73/98.67/98.66 ~ 98.69
~ 98.90/98.74/98.73 ~ 98.79
*08.95/98.81/98.77 ~ 98.84
98.81/98.76/98.64 ~ 98.74
*08.94/98.82/98.80 ~ 98.85
* 08.95/98.81/98.77 ~ 98.84
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A I RRET A § SR AR AR

BOES

R (%)

eta- o 8L 1

Meta-50-N

* 98.88/98.82/98.74 ~ 98.81

* 98.83/98.79/98.77 = 98.80

* 98.84/98.82/98.80 = 98.82

* 98.88/98.85/98.81 ~ 98.85

*98.91/98.82/98.79 =~ 98.84

199.02/98.98/98.94 ~ 98.98

199.07/99.06/98.97 = 99.03

199.13/99.02/98.99 = 99.05

199.07/98.97/98.96 = 99.00

Softmax

%\ III

E-

Meta-50-N

* 98.85/98.82/98.79 ~ 98.82

* 98.87/98.82/98.74 = 98.81

* 98.84/98.82/98.82 =~ 98.83

* 98.85/98.84/98.82 =~ 98.84

* 98.87/98.83/98.81 = 98.84

Meta-SVM

98.73/98.68/98.55 =~ 98.65

98.80/98.57/98.49 = 98.62)

* 98.96/98.91/98.82 =~ 98.90

*98.93/98.90/98.87 = 98.90

* 98.95/98.87/98.83 =~ 98.88

223

Meta-50-N

*98.90/98.87/98.82 =~ 98.86

* 98.88/98.82/98.79 =~ 98.83

* 98.89/98.87/98.80 ~ 98.85

* 98.95/98.85/98.80 =~ 98.87

* 98.90/98.87/98.83 ~ 98.87

! 98.96/98.96/98.93 = 98.95
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@ =% 3.6-3.6.2-3.6.2.2(MNIST) % ¢ % %

% 7.29: 7 % 3.6-3.6.2-3.6.2.2(MNIST) = % % & %

FAR TR PRIFELESERK ‘*"'Hi;’ ::‘%E hES R (%)

e
E-)

] 8L 1] 82.73/67.16/61.66 = 70.52
&-8L 21 76.57/67.08/58.66 ~ 67.44
. 2t 3| 78.22/68.89/65.88 =~ 71.00
8L 4] 62.34/57.69/56.31 =~ 58.78
& 8L 5 72.61/71.42/55.26 = 66.43

‘:&

E-)
E
E-)

# B-P-#it | 98.60/98.34/98.32 =~ 98.42)
- BT 98.61/98.50/98.38 = 98.50

E-)

Wz 5 Ao E v @ Softmax-HFE 2 B-4p 4t | * 98.78/98.76/98.56 = 98.70)
A E-fpk | 98.78/98.50/89.09 ~ 95.46
Softmax-7 ¥ 96.75/96.54/94.48 = 95.92
98.06/97.59/88.37 = 94.67
Softmax- f& % 08.63/98.61/98.38 = 98.54
98.39/98.00/88.88 = 95.09
B A % 08.81/98.64/98.57 = 98.67
98.61/98.42/98.34 = 98.46
1L 3 BE-Soft % 08.81/98.64/98.63 = 98.69
% 08.81/98.64/98.57 = 98.67
TFREER % 08.78/98.77/98.56 = 98.70

98.78/98.52/89.10 = 95.47

96.48/96.34/93.91 = 95.58

98.05/97.53/88.34 = 94.64
% 08.63/98.62/98.38 = 98.54

98.38/97.99/88.85 = 95.07
% 08.82/98.60/98.54 = 98.65

98.62/98.42/98.34 = 98.46
% 08.81/98.62/98.62 = 98.68
% 08.82/98.60/98.54 = 98.65
%] Softmax 98.47/98.23/98.09 = 98.26
% 08.62/98.57/98.39 = 98.53

98.36/97.90/97.82 = 98.03

98.58/98.50/98.39 = 98.49

98.54/98.40/98.13 = 98.36
% 08.63/98.51/98.38 = 98.51
% 08.73/98.58/98.49 = 98.60

98.59/98.39/98.28 = 98.42
% 98.73/98.59/98.49 = 98.60
% 08.73/98.58/98.49 = 98.60
£ & Softmax % 08.68/98.62/98.34 = 98.55
% 08.71/98.70/98.47 = 98.63

97.13/96.82/95.69 = 96.55

98.49/98.37/98.22 = 98.36

98.55/98.45/98.16 = 98.39
% 08.63/98.52/98.37 = 98.51
% 08.87/98.71/98.65 = 98.74
% 08.71/98.58/98.40 = 98.56
% 08.85/98.69/98.67 = 98.74
% 08.87/98.71/98.65 = 98.74

/7.

E-D
L

7

E-1
L

L

7

E-1
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AR I RRREIFFLAFSIAFIHRIAE HAOES # IR (%)

Softmax F/ 7 e e B E L0 08.52/98.18/98.07 =~ 98.26
* 08.65/98.63/98.42 = 98.57
97.67/97.33/96.62 = 97.21
08.51/98.47/98.30 =~ 98.43
98.42/97.98/97.94 =~ 98.11
08.59/98.54/98.32 =~ 98.48
* 98.79/98.68/98.47 = 98.65
08.69/98.45/98.26 =~ 98.47
* 98.79/98.77/98.52 = 98.69
* 08.79/98.68/98.47 = 98.65
Softmax Vi ARG - S 98.52/98.20/98.10 = 98.27
* 08.66/98.64/98.43 =~ 98.58
97.65/97.27/96.59 = 97.17
08.51/98.47/98.28 =~ 98.42
98.42/98.01/97.95 = 98.13
98.60/98.54/98.33 =~ 98.49
* 08.82/98.69/98.48 = 98.66
98.70/98.45/98.28 =~ 98.48
* 08.81/98.76/98.56 = 98.71
* 08.82/98.69/98.48 =~ 98.66
Softmax i/ 7 1 e |& %] Softmax 08.38/97.88/97.88 = 98.05
*08.61/98.50/98.39 =~ 98.50
98.26/97.79/97.55 = 97.87
~ 98.61/98.49/98.39 =~ 98.50
98.46/98.11/97.94 = 98.17
~ 98.61/98.50/98.38 ~ 98.50
* 08.66/98.59/98.42 = 98.56
98.54/98.40/98.28 =~ 98.41
* 08.63/98.62/98.43 = 98.56
* 08.66/98.59/98.42 =~ 98.56
Softmax /7. ¥ |& @ Softmax 98.51/98.20/98.04 =~ 98.25
* 08.66/98.62/98.41 = 98.56
97.83/97.40/97.00 = 97.41
98.55/98.46/98.32 =~ 98.44
98.46/98.13/97.96 = 98.18
98.61/98.49/98.38 ~ 98.49
* 08.76/98.65/98.52 = 98.64
98.66/98.47/98.34 =~ 98.49
* 08.77/98.70/98.54 = 98.67
* 08.76/98.65/98.52 =~ 98.64
Softmax L 5 AR S S * 08.68/98.61/98.35 = 98.55
* 08.73/98.72/98.49 =~ 98.65
97.25/97.07/95.80 = 96.71
98.48/98.37/98.24 =~ 98.36
98.57/98.43/98.23 = 98.41
* 08.62/98.54/98.36 = 98.51
* 98.90/98.70/98.66 = 98.75
* 08.69/98.55/98.47 = 98.57
* 08.91/98.75/98.63 = 98.76
* 98.90/98.70/98.66 = 98.75
Softmax = ER xR * 08.69/98.62/98.34 =~ 98.55
* 08.73/98.72/98.50 = 98.65
97.23/96.95/95.76 = 96.65
98.48/98.37/98.22 =~ 98.36
08.56/98.43/98.21 = 98.40
* 08.62/98.54/98.35 = 98.50
* 98.91/98.70/98.66 = 98.76
*08.70/98.55/98.45 = 98.57
* 08.91/98.72/98.64 = 98.76
*08.91/98.70/98.66 = 98.76
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o R A

il Sl e

I R (%)

Softmax

Softmax

Softmax

Softmax

Softmax

Softmax

% %] Softmax

98.40/98.10/97.93 = 98.14

* 98.63/98.52/98.38 = 98.51

98.33/97.89/97.70 = 97.97

~ 98.61/98.50/98.38 ~ 98.50

98.51/98.33/98.04 = 98.29

98.61/98.50/98.37 = 98.49

* 98.67/98.60/98.42 =~ 98.56

98.55/98.39/98.27 = 98.40

* 98.69/98.61/98.43 ~ 98.58

* 98.67/98.60/98.42 = 98.56

£ & Softmax

98.62/98.43/98.25 = 98.43

* 98.70/98.69/98.44 =~ 98.61

97.55/97.08/96.50 = 97.04

98.49/98.42/98.25 = 98.39

98.55/98.34/98.06 = 98.32)

* 98.63/98.51/98.37 = 98.50

* 98.84/98.70/98.59 =~ 98.71

* 98.70/98.57/98.45 =~ 98.57

* 98.84/98.72/98.60 ~ 98.72

* 98.84/98.70/98.59 = 98.71

(EN

I

IE

(RS

N uE R

*98.81/98.77/98.56 =~ 98.71

98.80/98.49/89.15 = 95.48

96.52/96.10/93.44 = 95.35

97.86/97.19/88.21 = 94.42

* 98.68/98.66/98.44 = 98.59

98.34/97.71/88.69 = 94.91

* 98.74/98.54/98.53 = 98.60

98.63/98.41/98.28 = 98.44

* 98.75/98.60/98.57 = 98.64

* 98.74/98.54/98.53 = 98.60

S P A

* 98.82/98.77/98.60 =~ 98.73

98.79/98.51/89.14 = 95.48

96.15/96.06/93.15 = 95.12

97.88/97.13/88.21 = 94.41

* 98.68/98.65/98.42 ~ 98.58

98.34/97.72/88.69 =~ 94.92

* 98.71/98.52/98.51 =~ 98.58

98.61/98.38/98.30 =~ 98.43

* 98.75/98.59/98.56 = 98.63

* 98.71/98.52/98.51 =~ 98.58

/& 4] Softmax

98.49/98.31/98.14 = 98.31

* 98.62/98.57/98.38 =~ 98.52

98.37/97.92/97.83 = 98.04

98.58/98.49/98.38 =~ 98.48

98.54/98.54/98.16 = 98.41

98.63/98.49/98.36 = 98.49

* 98.72/98.61/98.48 = 98.60

98.60/98.38/98.35 = 98.44

* 98.73/98.62/98.51 = 98.62

* 98.72/98.61/98.48 = 98.60

£ & Softmax

* 98.69/98.65/98.37 =~ 98.57

* 98.72/98.71/98.49 = 98.64

97.27/96.79/95.83 = 96.63

98.48/98.38/98.22 = 98.36

98.59/98.56/98.16 = 98.44

* 98.64/98.53/98.37 = 98.51

* 98.84/98.73/98.72 = 98.76

* 98.73/98.56/98.48 = 98.59

* 98.83/98.75/98.71 = 98.76

* 98.84/98.73/98.72 = 98.76
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FATIRPEIFFELA I IR IAE (B ES H IR (%)

2 L F/ L R e B E 98.18/97.64/97.29 = 97.70
* 98.63/98.51/98.37 = 98.50
98.03/97.52/97.22 = 97.59
~ 98.61/98.49/98.39 =~ 98.50
98.10/97.56/97.26 = 97.64
98.61/98.50/98.36 = 98.49
* 98.62/98.60/98.34 =~ 98.52
98.53/98.42/98.28 = 98.41
98.62/98.48/98.33 = 98.48
* 98.62/98.60/98.34 =~ 98.52
2 i L e R e 98.18/97.67/97.31 = 97.72
* 98.63/98.51/98.38 = 98.51
98.02/97.53/97.21 = 97.59
=~ 98.61/98.49/98.39 = 98.50
98.10/97.57/97.26 = 97.64
98.61/98.50/98.36 =~ 98.49
*98.61/98.61/98.39 = 98.54
98.54/98.43/98.27 = 98.41
98.63/98.49/98.34 = 98.49
* 98.61/98.61/98.39 =~ 98.54
2 i/ 2. v e |4 B] Softmax 98.16/97.63/97.33 = 97.71
=~ 98.61/98.50/98.38 =~ 98.50
98.15/97.60/97.29 = 97.68
=~ 98.61/98.50/98.38 =~ 98.50
98.18/97.64/97.35 = 97.72
=~ 98.61/98.50/98.38 =~ 98.50
* 98.59/98.59/98.35 = 98.51
98.50/98.41/98.26 =~ 98.39
* 98.60/98.57/98.36 =~ 98.51
* 98.59/98.59/98.35 = 98.51
L L /7 1w | & B Softmax 98.22/97.70/97.35 = 97.76
* 98.63/98.50/98.39 = 98.51
98.06/97.55/97.25 = 97.62
98.61/98.49/98.38 =~ 98.49
98.18/97.65/97.35 = 97.73
~ 98.61/98.50/98.38 = 98.50
* 98.63/98.61/98.41 = 98.55
98.56/98.42/98.29 =~ 98.42
* 98.63/98.61/98.38 = 98.54
* 98.63/98.61/98.41 =~ 98.55
T g I 35 I RN 98.61/98.42/98.23 = 98.42)
* 98.71/98.70/98.45 =~ 98.62
97.57/97.23/96.25 = 97.02
98.49/98.44/98.28 = 98.40
98.55/98.26/98.12 = 98.31
* 98.65/98.58/98.38 = 98.54
* 98.91/98.73/98.55 = 98.73
* 98.73/98.60/98.36 =~ 98.56
* 98.87/98.76/98.63 =~ 98.75
* 98.91/98.73/98.55 = 98.73
& gL T 5 EN R ALE N 98.61/98.42/98.24 = 98.42)
* 98.71/98.70/98.45 = 98.62
97.54/97.14/96.20 = 96.96
98.49/98.43/98.28 = 98.40
98.55/98.25/98.08 = 98.29
* 98.65/98.58/98.38 = 98.54
* 98.91/98.75/98.57 = 98.74
* 98.73/98.60/98.37 = 98.57
* 98.87/98.75/98.65 =~ 98.76
* 98.91/98.75/98.57 = 98.74
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o R A

TERTESES IR

I R (%)

T

£ i

3E (-

T

EEE

o

T 15

% %] Softmax

98.36/97.92/97.87 = 98.05

* 98.62/98.51/98.38 = 98.50

98.30/97.78/97.58 = 97.89

*98.61/98.50/98.39 = 98.50

98.45/98.15/97.96 = 98.19

98.61/98.49/98.38 = 98.49

* 98.66/98.60/98.43 =~ 98.56

98.53/98.41/98.27 = 98.40

* 98.66/98.62/98.42 =~ 98.57

* 98.66/98.60/98.43 =~ 98.56

£ & Softmax

98.56/98.33/98.16 = 98.35

* 98.68/98.66/98.42 =~ 98.59

97.58/97.16/96.62 = 97.12

98.50/98.45/98.28 = 98.41

98.46/98.15/97.98 = 98.20

* 98.63/98.50/98.39 = 98.51

* 98.82/98.65/98.55 = 98.67

* 98.67/98.52/98.37 =~ 98.52

* 98.83/98.69/98.58 = 98.70

* 98.82/98.65/98.55 =~ 98.67

(EN

I

IE

(RS

N uE R

* 98.81/98.78/98.59 =~ 98.73

98.79/98.52/89.10 = 95.47

96.72/96.46/94.33 = 95.84

98.07/97.54/88.33 = 94.65

* 98.65/98.64/98.39 = 98.56

98.38/97.96/88.83 = 95.06

* 98.78/98.62/98.60 = 98.67

98.64/98.42/98.37 = 98.48

* 98.84/98.66/98.61 = 98.70

* 98.78/98.62/98.60 =~ 98.67

S P A

* 98.80/98.78/98.59 = 98.72

98.80/98.54/89.11 =~ 95.48

96.44/96.41/93.81 = 95.55

98.05/97.51/88.32 = 94.63

* 98.65/98.63/98.39 = 98.56

98.40/97.93/88.82 =~ 95.05

* 98.79/98.61/98.53 = 98.64

98.63/98.42/98.38 =~ 98.48

* 98.84/98.64/98.62 = 98.70

* 98.79/98.61/98.53 =~ 98.64

/& 4] Softmax

98.47/98.23/98.09 = 98.26

* 98.62/98.56/98.38 =~ 98.52

98.36/97.91/97.80 = 98.02

98.58/98.49/98.39 =~ 98.49

98.56/98.42/98.13 = 98.37

* 98.63/98.51/98.38 =~ 98.51

* 98.72/98.61/98.46 = 98.60

98.60/98.42/98.31 = 98.44

* 98.72/98.61/98.48 = 98.60

* 98.72/98.61/98.46 = 98.60

£ & Softmax

* 98.69/98.65/98.35 =~ 98.56

* 98.71/98.71/98.47 = 98.63

97.19/96.82/95.81 = 96.61

98.49/98.38/98.23 = 98.37

98.56/98.48/98.13 = 98.39

* 98.63/98.52/98.37 = 98.51

* 98.90/98.70/98.70 =~ 98.77

* 98.71/98.61/98.44 = 98.59

* 98.89/98.73/98.71 =~ 98.78

* 98.90/98.70/98.70 =~ 98.77
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bl R 5 ECEEY AR EE X # I B (%)

eta-a- B 1 [Meta-50-N |* 98.83/98.76/98.75 ~ 98.78
* 98.81/98.79/98.68 = 98.76
* 98.80/98.80/98.78 = 98.79
*98.89/98.79/98.73 =~ 98.80
* 98.82/98.80/98.77 = 98.80
1 98.95/98.91/98.90 = 98.92
! 98.94/98.92/98.91 ~ 98.92

199.02/98.94/98.92 = 98.96
1 98.94/98.93/98.91 = 98.93
Softmax # #, Meta-50-N |* 98.81/98.64/98.64 = 98.70
* 98.76/98.65/98.56 =~ 98.66
* 98.81/98.68/98.62 = 98.70
* 98.80/98.66/98.56 =~ 98.67
* 98.78/98.69/98.61 = 98.69
Meta-SVM | * 98.64/98.62/98.56 = 98.61
* 98.65/98.51/98.48 =~ 98.55
* 98.80/98.77/98.74 = 98.77
*98.80/98.78/98.71 = 98.76
* 98.76/98.74/98.73 = 98.74
Meta-50-N |* 98.89/98.76/98.76 =~ 98.80
* 98.83/98.78/98.75 =~ 98.79
* 98.83/98.82/98.78 ~ 98.81
* 98.88/98.87/98.80 =~ 98.85
* 98.84/98.80/98.76 ~ 98.80

| |
 1199.03/98.96/98.92 = 98.97
| |
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% 7.30:

% 5% 3.6-3.6.3(MNIST) % £

1
‘E."ac

# i

* 4

L

R

FE

3 =

LR

@ % 3.6-3.6.3(MNIST) 2
&

“”"lﬁe? :;%E

RIN-3=Y

B R (%)

]

/‘
]

I

ﬂu‘!;l

40.43/40.34/40.31 = 40.36

.20

38.27/38.25/38.11 = 38.21

&-2L 3

38.74/38.55/38.47 = 38.59

a4

35.46/35.04/35.00 = 35.17

”%5

40.43/40.29/40.23 = 40.32

E-)

k)

E)

/7

7

L

L

E-)

-
,

53.21/52.56/50.18 = 51.98

55.41/55.24/50.30 = 53.65

45.06/44.97/37.20 = 42.41

Softmax- Z. &

* 98.66/98.65/98.50 =~ 98.60

45.00/44.96/37.38 = 42.45

Softmax-= f&

! 98.68/98.67/98.49 = 98.61

43.97/40.71/40.14 = 41.61

EE-AE

* 98.49/98.34/98.28 =~ 98.37

*90.94/90.25/85.96 = 89.05

231 #F-Soft

* 98.59/98.42/98.40 =~ 98.47

* 98.49/98.34/98.28 ~ 98.37
45.06/44.97/37.20 = 42.41

* 98.66/98.63/98.48 =~ 98.59

45.00/44.98/37.39 = 42.46

* 98.69/98.66/98.48 = 98.61

43.95/40.66/40.15 = 41.59

* 98.51/98.34/98.29 = 98.38

*90.85/90.26/85.99 = 89.03

* 98.60/98.42/98.41 = 98.48

* 98.51/98.34/98.29 ~ 98.38

5] Softmax

*97.66/97.55/97.20 = 97.47

*55.43/55.23/50.33 = 53.66

*97.52/97.48/97.41 = 97.47

* 55.44/55.24/50.37 = 53.68

* 98.58/98.58/98.43 ~ 98.53

~ 55.46/55.14/50.35 = 53.65

* 95.99/95.28/92.88 =~ 94.72

*76.22/69.39/68.63 =~ 71.41

*97.48/97.21/96.71 = 97.13

*95.99/95.28/92.88 =~ 94.72

£ & Softmax

*97.70/97.57/97.38 = 97.55

*55.42/55.23/50.40 = 53.68

* 97.50/97.44/97.24 = 97.39

*55.42/55.22/50.34 = 53.66

* 98.58/98.58/98.43 =~ 98.53

55.45/54.60/49.97 = 53.34

*95.97/95.17/92.72 = 94.62

*76.28/69.16/68.50 =~ 71.31

*96.92/96.48/95.19 = 96.20

*95.97/95.17/92.72 = 94.62
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FATRER[PRIFFAESIRBIARIALE HIES &R (%)
Softmax F/ 7 e e B E L0 *097.97/97.81/97.73 =~ 97.84
55.54/54.41/50.92 = 53.62
* 08.68/98.66/98.49 =~ 98.61
53.33/52.28/50.36 = 51.99
* 08.37/98.36/98.31 = 98.35
51.66/50.61/50.56 = 50.94
*97.64/97.60/96.91 = 97.38
* 89.55/88.04/85.09 = 87.56
*097.87/97.81/97.53 = 97.74
*097.64/97.60/96.91 = 97.38
Softmax Vi ARG - S *097.94/97.65/96.92 =~ 97.50
55.58/54.86/49.68 =~ 53.37
* 08.68/98.66/98.49 =~ 98.61
53.33/52.28/50.36 = 51.99
*08.43/98.32/98.21 = 98.32
53.48/51.92/49.41 = 51.60
*097.39/96.78/96.72 =~ 96.96
* 87.45/87.27/84.65 = 86.46
*097.51/97.12/96.98 =~ 97.20
*097.39/96.78/96.72 =~ 96.96
Softmax ¥/ M@ |4 %] Softmax *77.51/77.40/76.29 =~ 77.07
* 55.44/55.19/50.36 = 53.66
* 097.59/97.49/97.40 = 97.49
* 55.42/55.24/50.38 = 53.68
*08.13/98.13/98.13 = 98.13
* 55.45/55.15/50.39 = 53.66
* 81.64/78.75/76.54 = 78.98
*69.23/60.92/60.14 =~ 63.43
* 85.46/83.25/80.57 = 83.09
* 81.64/78.75/76.54 = 78.98
Softmax /7. ¥ |& @ Softmax *77.49/77.31/76.36 = 77.05
55.37/55.19/50.30 = 53.62
* 097.58/97.49/97.40 =~ 97.49
* 55.49/55.21/50.41 = 53.70
* 08.14/98.14/98.14 = 98.14
55.42/54.65/50.03 = 53.37
* 80.06/75.60/75.11 = 76.92
* 68.79/60.33/58.75 = 62.62
* 82.05/78.18/76.35 =~ 78.86
*80.06/75.60/75.11 = 76.92
Softmax L 35 AR S S * 08.59/98.59/98.47 = 98.55
55.64/54.79/50.34 =~ 53.59
* 08.67/98.66/98.49 =~ 98.61
52.99/51.14/50.09 = 51.41
* 08.63/98.63/98.50 =~ 98.59
52.31/49.91/49.71 = 50.64
* 08.43/98.34/98.28 = 98.35
*091.09/90.28/86.09 = 89.15
* 08.46/98.36/98.34 =~ 98.39
* 08.43/98.34/98.28 =~ 98.35
Softmax = ER xR * 08.62/98.57/98.43 = 98.54
55.59/54.99/49.96 = 53.51
* 08.67/98.66/98.49 =~ 98.61
52.99/51.14/50.09 = 51.41
* 08.67/98.64/98.50 =~ 98.60
52.72/50.36/49.19 = 50.76
* 0R8.38/98.31/98.25 =~ 98.31
*90.30/90.07/85.81 = 88.73
* 08.47/98.39/98.36 ~ 98.41
* 08.38/98.31/98.25 =~ 98.31
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AR IRRREIFFLAFSIAFIHRIAE RO ES # R (%)

Softmax [T 32 /& %] Softmax *04.64/94.14/92.05 =~ 93.61
* 55.45/55.20/50.37 = 53.67
*97.54/97.49/97.40 ~ 97 .48
*55.42/55.24/50.37 ~ 53.68
*08.49/98.48/98.36 ~ 98.44
*55.46/55.15/50.38 =~ 53.66
*91.99/90.30/86.59 ~ 89.63
*73.04/65.55/65.31 = 67.97
*95.21/94.54/92.32 =~ 94.02|
*91.99/90.30/86.59 ~ 89.63
Softmax  |L & £ & Softmax *94.60/94.20/91.88 =~ 93.56,
*55.41/55.25/50.35 =~ 53.67
*97.58/97.49/97.36 ~ 97.48
*55.47/55.19/50.39 ~ 53.68
*08.48/98.48/98.36 ~ 98.44

55.45/54.63/50.06 =~ 53.38
*91.19/89.00/84.95 ~ 88.38
*72.94/64.86/64.64 ~ 67.48
*03.33/91.48/87.83 ~ 90.88
*91.19/89.00/84.95 ~ 88.38
Softmax 1A % A EWLE T *08.57/98.42/98.41 ~ 98.47

45.45/43.89/37.96 ~ 42.43
* 08.65/98.65/98.49 ~ 98.60

44.40/41.71/40.41 = 42.17
*08.61/98.47/98.42 ~ 98.50)

31.09/30.79/29.75 =~ 30.54
*08.21/98.20/98.10 =~ 98.17
*90.63/90.12/86.00 ~ 88.92
*08.23/98.16/98.09 ~ 98.16
*08.21/98.20/98.10 ~ 98.17
Softmax [P %k A e *08.43/98.34/98.31 ~ 98.36

44.72/42.96/39.09 =~ 42.26
* 08.65/98.65/98.49 ~ 98.60

44.40/41.71/40.41 = 42.17
*08.51/98.36/98.27 ~ 98.38

27.96/25.76/25.24 = 26.32]
*07.53/97.48/97.36 ~ 97.46
*89.36/88.46/85.41 =~ 87.74
*97.53/97.53/97.35~ 97.47
*97.53/97.48/97.36 ~ 97.46
Softmax  [#p 3 4 %] Softmax *78.22/78.08/77.16 ~ 77.82
* 55.45/55.19/50.38 =~ 53.67
*97.46/97.41/97.36 ~ 97.41
* 55.45/55.22/50.39 =~ 53.69
*08.26/98.24/98.19 ~ 98.23
*55.41/55.16/50.44 ~ 53.67
*83.88/81.78/78.98 ~ 81.55
*69.70/61.48/60.93 ~ 64.04
* 88.32/86.28/83.68 ~ 86.09
*83.88/81.78/78.98 ~ 81.55
Softmax EES £ & Softmax * 78.22/78.09/77.22 =~ 77.84
*55.42/55.25/50.39 ~ 53.69
*97.44/97.42/97.25 ~ 97.37
*55.45/55.17/50.40 ~ 53.67
*08.27/98.24/98.21 ~ 98.24

55.42/54.62/50.10 ~ 53.38
*81.50/77.71/76.70 = 78.64
* 69.18/60.80/59.49 ~ 63.16
*83.79/80.99/78.39 ~ 81.06
*81.50/77.71/76.70 =~ 78.64
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FATIRPEIFFELA I IR IAE (B ES H I R (%)

2 L AT/ e e W *77.97/77.70/76.04 = 77.24
*55.78/54.91/50.60 = 53.76
*96.33/96.32/96.25 = 96.30
* 55.74/55.15/50.44 =~ 53.78
*95.42/93.20/87.76 = 92.13
*56.09/54.86/50.58 =~ 53.84
*82.92/80.71/79.35 = 80.99
*79.02/78.22/69.92 = 75.72
* 82.72/78.86/78.10 = 79.89
* 82.92/80.71/79.35 = 80.99
2 i L e R e *77.18/76.84/68.15 = 74.06

55.51/55.15/50.14 = 53.60
*96.33/96.32/96.25 = 96.30
*55.74/55.15/50.44 = 53.78
*95.73/95.41/92.58 = 94.57
*55.94/55.13/50.22 = 53.76
* 84.24/81.45/80.92 = 82.20
*79.33/78.68/70.83 = 76.28
*84.16/79.68/79.35 = 81.06
* 84.24/81.45/80.92 =~ 82.20
2 i/ 2 v | H] Softmax *75.52/74.86/67.25 = 72.54

55.38/55.22/50.31 = 53.64
* 93.24/93.16/89.91 = 92.10
* 55.45/55.29/50.31 = 53.68
*93.31/88.29/87.61 = 89.74
* 55.52/55.20/50.26 =~ 53.66
*76.95/75.72/72.42 = 75.03
* 66.45/58.11/57.42 = 60.66
*78.61/78.31/75.38 =~ 77.43
*76.95/75.72/72.42 = 75.03
152 i /7 1w | & B Softmax *74.88/74.53/67.15 = 72.19

55.40/55.13/50.27 = 53.60
*93.41/93.31/90.75 = 92.49
* 55.57/55.25/50.36 ~ 53.73
*93.17/87.97/87.64 = 89.59

55.49/54.69/50.03 = 53.40
*77.48/75.70/72.60 = 75.26
* 66.69/58.27/57.55 = 60.84
* 78.39/77.80/74.20 = 76.80
*77.48/75.70/72.60 = 75.26
T g I 35 I RN *97.65/97.57/96.79 = 97.34
* 55.86/54.95/50.53 = 53.78
* 98.46/98.38/98.33 =~ 98.39
*55.71/55.16/50.40 = 53.76
* 98.59/98.57/98.45 = 98.54
* 56.15/54.84/50.45 = 53.81
*97.66/97.61/96.80 =~ 97.36
*90.15/86.74/85.59 = 87.49
* 98.26/98.23/98.10 = 98.20
*97.66/97.61/96.80 = 97.36
& gL T 5 EN R ALE N *97.63/97.57/96.81 = 97.34
* 55.70/55.12/50.18 = 53.67
* 98.46/98.38/98.33 =~ 98.39
*55.71/55.16/50.40 = 53.76
* 98.56/98.51/98.49 = 98.52
* 56.04/55.07/50.19 = 53.77
*97.53/97.47/96.86 =~ 97.29
* 89.98/87.45/86.43 =~ 87.95
* 98.22/98.08/98.01 = 98.10
*97.53/97.47/96.86 = 97.29
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L IETL T 5 /& %] Softmax *91.94/85.93/80.53 ~ 86.13
* 55.42/55.23/50.33 = 53.66
* 96.40/95.80/95.30 = 95.83
*55.44/55.25/50.33 = 53.67
*98.31/98.28/98.19 =~ 98.26
*55.51/55.17/50.31 =~ 53.66
*89.68/88.71/84.62 = 87.67
*71.93/64.20/63.73 = 66.62
*93.61/93.11/90.28 = 92.33
* 89.68/88.71/84.62 = 87.67
I L T 5 & & Softmax *92.02/90.15/86.58 ~ 89.58

55.41/55.17/50.33 = 53.64
*96.45/95.77/95.39 = 95.87
* 55.52/55.24/50.31 = 53.69
*98.31/98.28/98.19 =~ 98.26

55.49/54.63/50.00 = 53.37
*90.09/88.84/84.68 ~ 87.87
*72.13/64.08/63.64 =~ 66.62
*92.35/91.47/87.77 = 90.53
*90.09/88.84/84.68 =~ 87.87
2 (EE RE E LR *98.61/98.49/98.45 =~ 98.52

45.17/44.12/37.28 = 42.19
* 98.66/98.65/98.49 = 98.60

45.17/44.10/37.38 = 42.22
* 98.64/98.50/98.48 ~ 98.54

43.02/38.17/38.01 = 39.73
* 98.38/98.21/98.19 = 98.26
*90.59/90.39/85.98 =~ 88.99
* 98.42/98.40/98.11 =~ 98.31
* 98.38/98.21/98.19 = 98.26
152 i S EN SR ALEN * 98.55/98.47/98.42 =~ 98.48

45.01/44.64/38.05 = 42.57
* 98.66/98.65/98.49 = 98.60

45.17/44.10/37.38 = 42.22
* 98.57/98.44/98.36 =~ 98.46

43.16/38.09/37.87 = 39.71
*97.43/97.18/96.61 = 97.07
* 89.41/88.46/85.87 = 87.91
* 97.56/97.22/96.96 =~ 97.25
* 97.43/97.18/96.61 = 97.07
Ji E'S % 5| Softmax *91.88/91.72/87.34 = 90.31
* 55.42/55.22/50.39 = 53.68
*97.50/97.47/97.42 = 97.46
* 55.46/55.22/50.37 = 53.68
* 98.40/98.36/98.35 =~ 98.37
*55.47/55.15/50.39 = 53.67
*90.93/89.09/85.77 = 88.60
* 72.94/65.09/64.93 = 67.65
*94.68/93.36/91.30 = 93.11
*90.93/89.09/85.77 = 88.60
L L LIS & & Softmax * 92.06/87.50/85.93 = 88.50
* 55.39/55.21/50.37 = 53.66
*97.46/97.45/97.34 = 97.42
*55.47/55.19/50.34 = 53.67
* 98.39/98.36/98.36 =~ 98.37

55.45/54.59/50.10 = 53.38
*90.27/87.97/83.86 =~ 87.37
*72.75/64.49/64.31 = 67.18
*92.32/90.35/86.70 =~ 89.79
*90.27/87.97/83.86 =~ 87.37
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% 5% 3.7-3.7.1-3.7.1.1(MNIST) % %

% 7.

31:

F B 3.7-3.7.1-3.7.1.1(MNIST) =

1
‘E."a?

% A

L

=3

#EI

FLE SR

“”"lﬁe? :;%E

RIN-3=Y

R (%)

E-D DN
B
)

*

5}:

A/

¥/ 7

L3

i/ 2

L3

4/ 7

L3

M
a2

R E TN

‘:&

Softmax-## £z

R e

ﬂu‘!;l
S
§8L3
& 8t 4
§8L 5

39.82/39.74/39.63 = 39.73

39.74/39.71/39.62 = 39.69

39.89/39.82/39.80 = 39.84

39.74/39.70/39.64 = 39.69

39.80/39.80/39.71 = 39.77
93.95/93.00/92.79 = 93.25

B

93.94/92.97/92.81 = 93.24

Softmax-Z- =

89.89/88.04/87.04 = 88.32)

89.90/88.00/87.05 =~ 88.32

Softmax-= f&

91.57/89.41/88.78 = 89.92

91.58/89.43/88.75 = 8§9.92

HE-DE

93.95/93.66/93.46 = 93.69

76.91/76.71/75.25 = 76.29

231 #F-Soft

93.84/93.63/93.51 = 93.66

93.98/93.72/93.47 = 93.72

ES S P A

94.93/94.08/93.47 = 94.16

94.95/94.07/93.44 = 94.15

89.17/88.22/86.90 ~ 88.10

89.16/88.23/86.91 = 88.10

90.70/90.07/89.29 = 90.02)

90.70/90.08/89.27 = 90.02

93.92/93.67/93.57 = 93.72

76.90/76.71/75.24 = 76.28

93.80/93.63/93.53 = 93.65

93.95/93.74/93.56 = 93.75

/& %] Softmax

95.00/93.74/93.56 = 94.10

94.97/93.76/93.53 = 94.09

91.65/91.63/90.25 = 91.18

91.69/91.61/90.24 = 91.18

93.20/92.52/90.92 = 92.21

93.19/92.48/90.96 ~ 92.21

93.93/93.66/93.00 = 93.53

76.94/76.74/75.26 =~ 76.31

91.60/91.28/89.41 = 90.76,

91.60/91.36/89.52 = 90.83

£ & Softmax

93.87/93.29/92.73 = 93.30

93.83/93.30/92.73 = 93.29

89.80/89.67/82.20 = 87.22)

89.82/89.64/82.22 = 87.23

93.19/92.52/90.91 = 92.21

93.17/92.48/90.95 = 92.20

93.96/93.69/93.40 = 93.68

76.96/76.74/75.24 = 76.31

82.28/82.08/78.38 = 80.91

82.33/82.16/78.53 = 81.01
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Softmax /2 Mw A W E i 7 93.93/93.16/93.14 ~ 93.41
93.93/93.17/93.10 = 93.40
90.69/89.21/88.31 = 89.40
90.70/89.23/88.27 ~ 89.40
92.76/92.03/89.79 ~ 91.53
92.73/92.04/89.82 ~91.53
93.94/93.59/93.29 ~ 93.61
76.91/76.70/75.26 ~ 76.29
93.84/93.60/93.41 ~ 93.62
93.99/93.72/93.39 ~ 93.70
Softmax /72 Mo [ fr Z L P 94.03/93.58/90.39 ~ 92.67
94.02/93.54/90.41 =~ 92.66
89.73/87.72/84.14 =~ 87.20
89.70/87.72/84.16 ~ 87.19
91.77/91.48/85.18 ~ 89.48
91.79/91.46/85.21 ~ 89.49
93.91/93.59/93.46 ~ 93.65
76.91/76.69/75.26 = 76.29
93.80/93.62/93.49 ~ 93.64
93.95/93.75/93.46 ~ 93.72
Softmax  [##/7 "% |4 %] Softmax 94.97/93.96/93.64 ~ 94.19
94.96/93.98/93.59 ~ 94.18
92.99/92.73/90.74 ~ 92.15
92.96/92.76/90.72 ~ 92.15
93.44/92.58/91.48 =~ 92.50
93.44/92.55/91.50 ~ 92.50
93.91/93.65/92.94 ~ 93.50
76.94/76.73/75.28 = 76.32]
91.60/91.30/89.33 ~ 90.74
91.61/91.34/89.46 ~ 90.80
Softmax  [{#/Z e & & Softmax 93.48/93.19/92.72 ~93.13
93.49/93.19/92.67 = 93.12
90.43/89.73/83.04 ~ 87.73
90.40/89.74/83.07 ~ 87.74
93.44/92.58/91.48 =~ 92.50
93.44/92.55/91.51 = 92.50
93.91/93.69/93.26 ~ 93.62
76.95/76.75/75.26 = 76.32]
82.25/82.09/78.21 ~ 80.85
82.33/82.17/78.37 =~ 80.96
Softmax X2 N[ EW R 93.94/93.04/92.92 =~ 93.30
93.93/93.00/92.94 =~ 93.29
90.17/88.05/87.50 ~ 88.57
90.18/88.02/87.51 =~ 88.57
91.71/89.59/89.33 =~ 90.21
91.70/89.60/89.30 ~ 90.20
93.94/93.59/93.37 ~ 93.63
76.91/76.70/75.26 ~ 76.29
93.84/93.63/93.45 ~ 93.64
93.97/93.72/93.44 ~ 93.71
Softmax L 15 S A A 95.15/94.03/93.51 = 94.23
95.17/94.02/93.47 ~ 94.22
89.36/88.65/87.31 ~ 88.44
89.33/88.67/87.32 ~ 88.44
91.07/90.65/89.74 ~ 90.49
91.09/90.67/89.72 ~ 90.49
93.91/93.58/93.52 ~ 93.67
76.91/76.70/75.26 ~ 76.29
93.80/93.63/93.52 ~ 93.65
93.94/93.73/93.51 =~ 93.73
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il Sl e

I R (%)

Softmax

Softmax

Softmax

Softmax

Softmax

Softmax

% %] Softmax

94.97/93.83/93.80 = 94.20

94.97/93.85/93.75 = 94.19

92.80/91.96/90.52 = 91.76

92.78/92.08/90.50 = 91.79

93.30/92.55/91.20 = 92.35

93.28/92.53/91.23 = 92.35

93.92/93.66/92.98 = 93.52

76.94/76.74/75.27 = 76.32

91.60/91.29/89.39 = 90.76,

91.61/91.36/89.52 = 90.83

£ & Softmax

93.39/92.95/92.92 = 93.09

93.40/92.91/92.91 = 93.07

89.95/89.76/82.61 = 87.44

89.93/89.77/82.62 = 87.44

93.29/92.55/91.19 = 92.34

93.27/92.53/91.23 = 92.34

93.94/93.69/93.36 = 93.66

76.95/76.74/75.24 = 76.31

82.28/82.09/78.28 = 80.88

82.33/82.16/78.42 = 80.97

(EN

I

IE

(RS

N uE R

93.01/92.15/91.95 = 92.37

93.02/92.12/91.96 = 92.37

88.43/87.05/86.27 = 87.25

88.43/87.02/86.29 =~ 87.25

90.41/88.58/88.19 = 89.06

90.40/88.58/88.15 = 89.04

94.14/94.09/93.69 = 93.97

76.90/76.70/75.25 = 76.28

93.93/93.89/93.66 = 93.83

94.03/93.92/93.80 = 93.92

S P A

94.40/93.14/92.72 = 93.42)

94.41/93.15/92.69 = 93.42

88.13/86.71/84.91 = 86.58

88.14/86.72/84.93 = 86.60

89.67/88.97/88.44 =~ 89.03

89.70/89.02/88.45 = 89.06

94.30/93.95/93.72 = 93.99

76.91/76.67/75.24 = 76.27

94.06/93.85/93.68 = 93.86

94.01/93.98/93.81 = 93.93

/& 4] Softmax

94.24/93.00/92.98 = 93.41

94.23/92.99/92.96 =~ 93.39

91.90/90.76/88.91 = 90.52,

91.87/90.92/88.85 = 90.55

92.04/91.59/89.67 = 91.10

92.04/91.58/89.73 = 91.12

93.98/93.69/93.31 = 93.66

76.93/76.75/75.27 = 76.32

91.67/91.37/89.80 = 90.95

91.70/91.46/89.86 = 91.01

£ & Softmax

92.36/91.77/91.73 = 91.95

92.36/91.76/91.66 = 91.93

88.68/88.02/80.43 =~ 85.71

88.66/88.06/80.40 =~ 85.71

92.03/91.60/89.67 = 91.10

92.03/91.59/89.72 = 91.11

94.02/94.00/93.79 = 93.94

76.95/76.75/75.21 = 76.30

82.42/82.22/79.04 =~ 81.23

82.49/82.35/79.09 = 81.31
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2 L AT/ e e W 95.75/94.98/94.40 = 95.04
95.72/94.98/94.42 = 95.04
94.17/91.29/89.86 = 91.77
94.18/91.31/89.82 = 91.77
95.24/94.00/93.90 = 94.38
95.26/93.97/93.91 = 94.38
93.92/93.55/92.84 = 93.44
76.88/76.76/75.26 = 76.30
93.77/93.59/93.08 = 93.48
93.93/93.71/93.12 = 93.59
i RN R e I G 95.91/94.91/92.12 = 94.31
95.88/94.91/92.14 = 94.31
94.88/91.15/91.14 = 92.39
94.85/91.17/91.15 = 92.39
95.02/93.63/88.89 = 92.51
94.99/93.64/88.91 = 92.51
93.91/93.56/92.85 = 93.44
76.89/76.76/75.26 = 76.30
93.75/93.61/93.10 = 93.49
93.91/93.72/93.14 = 93.59
96.06/95.80/94.35 = 95.40
96.08/95.81/94.32 = 95.40
94.53/94.07/93.41 = 94.00
94.55/94.04/93.42 = 94.00
94.96/94.66/93.72 = 94.45
94.96/94.69/93.69 = 94.45
93.91/93.56/92.76 = 93.41
76.89/76.77/75.25 = 76.30
91.58/91.25/89.10 = 90.64
91.62/91.32/89.22 = 90.72
L L /7 1w | & B Softmax 95.83/94.83/94.37 = 95.01
95.85/94.82/94.34 = 95.00
93.59/92.63/86.22 = 90.81
93.56/92.65/86.23 = 90.81
94.96/94.66/93.72 = 94.45
94.96/94.69/93.69 = 94.45
93.90/93.56/92.82 = 93.43
76.89/76.77/75.26 = 76.31
82.27/81.93/77.80 = 80.67
82.32/82.06/77.97 = 80.78
il L= TR N 94.33/93.53/93.39 = 93.75
94.33/93.49/93.41 = 93.74
91.33/88.50/88.22 = 89.35
91.34/88.47/88.24 =~ 89.35
92.55/90.26/89.58 = 90.80
92.54/90.28/89.55 = 90.79
93.92/93.57/93.13 = 93.54
76.90/76.74/75.26 = 76.30
93.82/93.59/93.27 = 93.56
93.96/93.71/93.29 = 93.65
& gL T 5 EN R ALE N 95.56/94.36/93.86 = 94.59
95.58/94.36/93.82 = 94.59
89.99/89.60/88.54 = 89.38
89.96/89.64/88.55 = 89.38
91.89/91.67/90.93 = 91.50
91.89/91.64/90.95 = 91.49
93.91/93.58/93.22 = 93.57
76.90/76.72/75.26 = 76.29
93.78/93.62/93.35 = 93.58
93.93/93.72/93.33 = 93.66]

2 i/ 7. ¥ e W] Softmax
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o R A

TERTESES IR

I R (%)

T

£ i

3E (-

T

EEE

o

T 15

% %] Softmax

95.21/94.52/94.16 = 94.63

95.21/94.54/94.12 = 94.62

93.13/92.71/91.33 = 92.39

93.10/92.82/91.31 = 92.41

93.99/93.05/92.12 = 93.05

93.99/93.02/92.15 = 93.05

93.90/93.61/92.87 = 93.46

76.93/76.75/75.25 = 76.31

91.60/91.25/89.24 = 90.70

91.62/91.33/89.34 = 90.76

£ & Softmax

94.24/94.02/93.53 = 93.93

94.25/93.98/93.53 = 93.92

90.78/90.72/83.71 = 88.40

90.82/90.70/83.72 = 88.41

93.99/93.05/92.12 = 93.05

93.99/93.02/92.15 = 93.05

93.93/93.61/93.08 = 93.54

76.95/76.74/75.26 = 76.32

82.29/82.02/78.05 = 80.79

82.32/82.13/78.18 = 80.88

(EN

I

IE

(RS

N uE R

93.49/92.72/92.33 = 92.85

93.49/92.69/92.34 = 92.84

89.57/87.58/87.29 = 88.15

89.58/87.55/87.30 = 88.14

91.21/89.45/88.58 = 89.75

91.21/89.46/88.55 = 89.74

94.02/93.67/93.66 = 93.78

76.91/76.71/75.25 = 76.29

93.84/93.63/93.62 = 93.70

93.99/93.75/93.63 = 93.79

S P A

94.63/93.60/93.20 = 93.81

94.64/93.59/93.17 = 93.80

88.76/87.66/86.29 = 87.57

88.74/87.69/86.31 = 87.58

90.71/90.25/89.55 = 90.17

90.70/90.25/89.57 = 90.17

93.92/93.81/93.68 = 93.80

76.91/76.72/75.24 = 76.29

93.81/93.70/93.66 = 93.72

93.97/93.77/93.73 = 93.82

/& 4] Softmax

94.67/93.57/93.45 = 93.90

94.67/93.57/93.40 =~ 93.88

92.44/91.48/89.99 = 91.30

92.42/91.64/89.97 = 91.34

92.86/92.12/90.71 = 91.90

92.85/92.09/90.76 = 91.90

93.94/93.69/93.06 = 93.56

76.93/76.73/75.28 = 76.31

91.63/91.29/89.54 = 90.82)

91.63/91.38/89.65 = 90.89

£ & Softmax

93.14/93.12/92.47 = 92.91

93.13/93.10/92.47 = 92.90

89.40/89.33/81.62 = 86.78

89.37/89.36/81.63 = 86.79

92.86/92.12/90.71 = 91.90

92.85/92.08/90.77 = 91.90

93.97/93.72/93.57 = 93.75

76.95/76.74/75.24 = 76.31

82.32/82.11/78.54 = 80.99

82.39/82.19/78.66 ~ 81.08
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@ =% 3.7-3.7.1-3.7.1.2(MNIST) % £ % %

% 7.32: F % 3.7-3.7.1-3.7.1. 2(MNIST) = %&£ 2 % %

RS B R ‘”"'Hi;’ A R 3 B (%)

; #£ o811 99.56/99.34/99.07 = 99.32
[l 99.59/99.56/99.49 = 99.55
Meta-50-N |* 99.63/99.59/99.46 = 99.56]
Meta-SVM | | 99.63/99.56/99.54 = 99.58
Meta-50-N |  99.56/99.51/99.46 = 99.51
Meta-SVM | 99.56/99.56/99.34 = 99.49
Meta-50-N | 99.51/99.51/99.46 = 99.49

FL WA

\

EDE i
R
1A
H
-l

EES
E) "&

ENEDE D

> ¥ Softmax-# /& F FE-4R % | 99.56/99.56/99.49 ~ 99.54
S -4k = 99.59/99.56/99.49 = 99.55
Softmax-Z. » 99.56/99.56/99.46 = 99.53
99.59/99.56/99.46 = 99.54
Softmax-+ & 99.56/99.56/99.46 = 99.53
99.59/99.56/99.46 = 99.54
- 99.56/99.51/99.49 = 99.52
99.54/99.54/99.49 = 99.52)
-2 B -Soft 99.56/99.51/99.49 = 99.52
99.56/99.51/99.49 = 99.52)
LR E VRV 99.56/99.56/99.49 = 99.54
~ 99.59/99.56/99.49 = 99.55
99.56/99.56/99.44 = 99.52
99.59/99.56/99.46 = 99.54
99.56/99.56/99.46 = 99.53
99.59/99.56/99.46 = 99.54
99.56/99.51/99.49 = 99.52)
99.54/99.54/99.49 = 99.52
99.56/99.51/99.49 = 99.52)
99.56/99.51/99.49 = 99.52
%] Softmax 99.56/99.56/99.49 = 99.54
~ 99.59/99.56/99.49 = 99.55
99.56/99.56/99.49 = 99.54
~ 99.59/99.56/99.49 = 99.55
99.56/99.56/99.49 = 99.54
~ 99.59/99.56/99.49 = 99.55
99.56/99.51/99.49 = 99.52)
99.59/99.56/99.46 = 99.54
99.56/99.54/99.49 = 99.53
99.56/99.51/99.49 = 99.52
& & Softmax 99.56/99.56/99.49 = 99.54
~ 99.59/99.56/99.49 = 99.55
99.56/99.56/99.41 = 99.51
99.59/99.56/99.46 = 99.54
99.56/99.56/99.49 = 99.54
99.59/99.56/99.46 = 99.54
99.56/99.51/99.49 = 99.52)
99.59/99.56/99.46 = 99.54
99.56/99.56/99.49 = 99.54
99.56/99.54/99.49 = 99.53

47

E-D
L

F /7.

Ly

e (A

Ly
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AR I RRREIFFLAFSIAFIHRIAE HAOES # IR (%)

Softmax F/ 7 e e B E L0 99.56/99.56/99.49 =~ 99.54
= 99.59/99.56/99.49 = 99.55
99.56/99.56/99.46 = 99.53
99.59/99.56/99.46 = 99.54
99.56/99.56/99.46 =~ 99.53
99.59/99.56/99.46 =~ 99.54
99.56/99.51/99.49 = 99.52
99.54/99.54/99.49 =~ 99.52
99.56/99.51/99.49 = 99.52
99.56/99.51/99.49 =~ 99.52
Softmax /7 e | R LR 99.56/99.56/99.49 = 99 .54
= 99.59/99.56/99.49 = 99.55
99.56/99.56/99.44 = 99.52
99.59/99.56/99.46 = 99.54
99.56/99.56/99.46 = 99.53
99.59/99.56/99.46 =~ 99.54
99.56/99.51/99.49 = 99.52
99.54/99.54/99.49 =~ 99.52
99.56/99.51/99.49 = 99.52
99.56/99.51/99.49 =~ 99.52
Softmax  [#/7 ¥ & %] Softmax 99.56/99.56/99.49 ~ 99.54
=~ 99.59/99.56/99.49 =~ 99.55
99.56/99.56/99.49 = 99 .54
=~ 99.59/99.56/99.49 =~ 99.55
99.56/99.56/99.49 = 99 .54
=~ 99.59/99.56/99.49 =~ 99.55
99.56/99.51/99.49 = 99.52
99.59/99.56/99.46 =~ 99.54
99.56/99.54/99.49 = 99.53
99.56/99.51/99.49 =~ 99.52
Softmax /7. ¥ |& @ Softmax 99.56/99.56/99.49 =~ 99.54
~ 99.59/99.56/99.49 =~ 99.55
99.56/99.56/99.46 = 99.53
99.59/99.56/99.46 =~ 99.54
99.56/99.56/99.49 = 99 .54
~ 99.59/99.56/99.49 =~ 99.55
99.56/99.51/99.49 = 99.52
99.59/99.56/99.46 =~ 99.54
99.56/99.56/99.49 = 99 .54
99.56/99.54/99.49 =~ 99.53
Softmax L 5 Au[EL RN 99.56/99.56/99.49 = 99 .54
~ 99.59/99.56/99.49 =~ 99.55
99.56/99.56/99.46 = 99.53
99.59/99.56/99.46 =~ 99.54
99.56/99.56/99.46 = 99.53
99.59/99.56/99.46 = 99.54
99.56/99.51/99.49 = 99.52
99.54/99.54/99.49 = 99.52
99.56/99.51/99.49 = 99.52
99.56/99.51/99.49 = 99.52
Softmax = ER xR 99.56/99.56/99.49 = 99.54
=~ 99.59/99.56/99.49 = 99.55
99.56/99.56/99.44 = 99.52
99.59/99.56/99.46 = 99.54
99.56/99.56/99.46 = 99.53
99.59/99.56/99.46 = 99.54
99.56/99.51/99.49 = 99.52
99.54/99.54/99.49 = 99.52
99.56/99.51/99.49 = 99.52
99.56/99.51/99.49 = 99.52
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AR IRRREIFFLAFSIAFIHRIAE RO ES # IR (%)

Softmax [T 35 % & Softmax 99.56/99.56/99.49 ~ 99.54
~99.59/99.56/99.49 = 99.55
99.56/99.56/99.49 = 99.54
~99.59/99.56/99.49 =~ 99.55
99.56/99.56/99.49 =~ 99.54
~99.59/99.56/99.49 =~ 99.55
99.56/99.51/99.49 =~ 99.52
99.59/99.56/99.46 =~ 99.54
99.56/99.54/99.49 = 99.53
99.56/99.51/99.49 =~ 99.52
Softmax I 15 £ & Softmax 99.56/99.56/99.49 = 99.54
~99.59/99.56/99.49 =~ 99.55
99.56/99.56/99.44 =~ 99.52
99.59/99.56/99.46 =~ 99.54
99.56/99.56/99.49 =~ 99.54
~99.59/99.56/99.49 =~ 99.55
99.56/99.51/99.49 =~ 99.52
99.59/99.56/99.46 =~ 99.54
99.56/99.56/99.49 =~ 99.54
99.56/99.54/99.49 =~ 99.53
Softmax IEES T At 99.56/99.56/99.46 = 99.53
~99.59/99.56/99.49 =~ 99.55
99.56/99.56/99.46 =~ 99.53
99.59/99.56/99.46 =~ 99.54
99.56/99.56/99.46 =~ 99.53
99.59/99.56/99.46 =~ 99.54
99.56/99.51/99.49 =~ 99.52
99.54/99.54/99.49 ~ 99.52
99.56/99.54/99.49 = 99.53
99.56/99.51/99.49 =~ 99.52
Softmax E'S EREPN 99.56/99.56/99.46 = 99.53
~99.59/99.56/99.49 ~ 99.55
99.56/99.56/99.41 =~ 99.51
99.59/99.56/99.46 =~ 99.54
99.56/99.56/99.44 =~ 99.52
99.59/99.56/99.46 =~ 99.54
99.56/99.51/99.51 = 99.53
99.54/99.54/99.49 ~ 99.52
99.56/99.51/99.49 =~ 99.52
99.56/99.51/99.51 = 99.53
Softmax E'S /& 4] Softmax 99.56/99.56/99.49 =~ 99.54
~99.59/99.56/99.49 =~ 99.55
99.56/99.56/99.46 = 99.53
99.59/99.56/99.46 =~ 99.54
99.56/99.56/99.46 = 99.53
99.59/99.56/99.46 =~ 99.54
99.56/99.51/99.49 = 99.52
99.56/99.56/99.46 =~ 99.53
99.56/99.54/99.49 = 99.53
99.56/99.51/99.49 =~ 99.52
Softmax EES £ & Softmax 99.56/99.56/99.49 = 99.54
~ 99.59/99.56/99.49 =~ 99.55
99.56/99.56/99.41 =~ 99.51
99.59/99.56/99.46 =~ 99.54
99.56/99.56/99.46 = 99.53
99.59/99.56/99.46 =~ 99.54
99.56/99.54/99.51 = 99.54
99.56/99.56/99.49 =~ 99.54
99.56/99.56/99.51 = 99.54
99.56/99.56/99.51 = 99.54
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FATIRPEIFFELA I IR IAE (B ES H IR (%)

2 L AT/ e e W 99.56/99.56/99.49 = 99.54
=~ 99.59/99.56/99.49 = 99.55
99.56/99.56/99.49 = 99.54
~99.59/99.56/99.49 = 99.55
99.56/99.56/99.49 = 99.54
=~ 99.59/99.56/99.49 = 99.55
99.56/99.51/99.49 = 99.52)
99.54/99.54/99.49 = 99.52
99.56/99.51/99.49 = 99.52)
99.56/99.51/99.49 = 99.52
2 i L e R e 99.56/99.56/99.49 = 99.54
=~ 99.59/99.56/99.49 = 99.55
99.56/99.56/99.49 = 99.54
=~ 99.59/99.56/99.49 = 99.55
99.56/99.56/99.49 = 99.54
=~ 99.59/99.56/99.49 = 99.55
99.56/99.51/99.49 = 99.52)
99.54/99.54/99.49 = 99.52
99.56/99.51/99.49 = 99.52)
99.56/99.51/99.49 = 99.52
2 i/ 2 v | H] Softmax 99.56/99.56/99.49 = 99.54
=~ 99.59/99.56/99.49 = 99.55
99.56/99.56/99.49 = 99.54
=~ 99.59/99.56/99.49 = 99.55
99.56/99.56/99.49 = 99.54
=~ 99.59/99.56/99.49 = 99.55
99.56/99.51/99.49 = 99.52)
99.59/99.56/99.46 = 99.54
99.56/99.54/99.49 = 99.53
99.56/99.51/99.49 = 99.52
L L /7 1w | & B Softmax 99.56/99.56/99.49 = 99.54
~ 99.59/99.56/99.49 = 99.55
99.56/99.56/99.49 = 99.54
~ 99.59/99.56/99.49 = 99.55
99.56/99.56/99.49 = 99.54
~ 99.59/99.56/99.49 = 99.55
99.56/99.51/99.49 = 99.52
99.59/99.56/99.46 = 99.54
99.56/99.56/99.49 = 99.54
99.56/99.54/99.49 = 99.53
T g I 35 I RN 99.56/99.56/99.49 = 99.54
~ 99.59/99.56/99.49 = 99.55
99.56/99.56/99.49 = 99.54
~ 99.59/99.56/99.49 = 99.55
99.56/99.56/99.46 = 99.53
99.59/99.56/99.46 = 99.54
99.56/99.51/99.49 = 99.52)
99.54/99.54/99.49 = 99.52)
99.56/99.51/99.49 = 99.52
99.56/99.51/99.49 = 99.52)
& gL T 5 EN R ALE N 99.56/99.56/99.49 = 99.54
= 99.59/99.56/99.49 = 99.55
99.56/99.56/99.44 = 99.52
99.59/99.56/99.46 = 99.54
99.56/99.56/99.46 = 99.53
99.59/99.56/99.46 = 99.54
99.56/99.51/99.49 = 99.52)
99.54/99.54/99.49 = 99.52
99.56/99.51/99.49 = 99.52)
99.56/99.51/99.49 = 99.52
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o R A

TERTESES IR

I R (%)

T

£ i

3E (-

T

EEE

o

T 15

% %] Softmax

99.56/99.56/99.49 = 99.54

99.59/99.56/99.49 = 99.55

99.56/99.56/99.49 = 99.54

99.59/99.56/99.49 =~ 99.55

99.56/99.56/99.49 = 99.54

99.59/99.56/99.49 = 99.55

99.56/99.51/99.49 = 99.52)

99.59/99.56/99.46 = 99.54

99.56/99.54/99.49 = 99.53

99.56/99.51/99.49 = 99.52

£ & Softmax

99.56/99.56/99.49 = 99.54

99.59/99.56/99.49 = 99.55

99.56/99.56/99.49 = 99.54

99.59/99.56/99.49 = 99.55

99.56/99.56/99.49 = 99.54

99.59/99.56/99.49 = 99.55

99.56/99.51/99.49 = 99.52)

99.59/99.56/99.46 = 99.54

99.56/99.56/99.49 = 99.54

99.56/99.54/99.49 = 99.53

(EN

I

IE

(RS

N uE R

99.56/99.56/99.49 = 99.54

99.59/99.56/99.49 = 99.55

99.56/99.56/99.46 = 99.53

99.59/99.56/99.46 = 99.54

99.56/99.56/99.46 = 99.53

99.59/99.56/99.46 = 99.54

99.56/99.54/99.49 = 99.53

99.54/99.54/99.49 = 99.52

99.56/99.54/99.49 = 99.53

99.56/99.54/99.49 = 99.53

S P A

99.56/99.56/99.49 = 99.54

99.59/99.56/99.49 = 99.55

99.56/99.56/99.44 = 99.52

99.59/99.56/99.46 = 99.54

99.56/99.56/99.46 = 99.53

99.59/99.56/99.46 = 99.54

99.56/99.51/99.49 = 99.52

99.54/99.54/99.49 = 99.52

99.56/99.51/99.49 = 99.52)

99.56/99.51/99.49 = 99.52

/& 4] Softmax

99.56/99.56/99.49 = 99.54

99.59/99.56/99.49 = 99.55

99.56/99.56/99.49 = 99.54

99.59/99.56/99.49 = 99.55

99.56/99.56/99.46 = 99.53

99.59/99.56/99.46 = 99.54

99.56/99.51/99.49 = 99.52)

99.59/99.56/99.46 = 99.54

99.56/99.54/99.49 = 99.53

99.56/99.51/99.49 = 99.52)

£ & Softmax

99.56/99.56/99.49 = 99.54

U

99.59/99.56/99.49 = 99.55

99.56/99.56/99.41 = 99.51

99.59/99.56/99.46 = 99.54

99.56/99.56/99.46 = 99.53

99.59/99.56/99.46 = 99.54

99.56/99.51/99.49 = 99.52)

99.59/99.56/99.46 = 99.54

99.56/99.56/99.49 = 99.54

99.56/99.54/99.49 = 99.53

244

doi:10.6342/NTU202402182



F % 3.7-3.7.1-3.7.1.3(MNIST) = &

% 7.33:

F B 3.7-3.7.1-3.7.1.3(MNIST) =

1
‘E."a?

RN

I
1...\,
H

v

cE AN AN R A

=

“”"lﬁe? E

wid § =

R (%)

Z

\

£ a9 BL2

99.36/99.28/99.05 = 99.23

EDE i

B

E) “&

4

Meta-SVM

99.51/99.36/99.23 = 99.37
199.56/99.54/99.38 = 99.49

Meta-50-N

99.41/99.28/99.15 = 99.28

Meta-SVM

99.38/99.28/99.15 = 99.27

Meta-50-N

*99.51/99.38/99.31 = 99.40

Meta-SVM

*99.59/99.49/99.36 ~ 99.48

E-1y

k)

5}:

iR

it/ T

L

z

4/

Ly

z

4/

AuE R

Softmax-## £z

P E-AR e

*99.49/99.36/99.31 = 99.39

B S

~99.51/99.36/99.23 = 99.37

Softmax- Z. &

*99.49/99.36/99.31 = 99.39

~99.51/99.36/99.23 = 99.37

Softmax-= f&

*99.49/99.36/99.31 = 99.39

~99.51/99.36/99.23 = 99.37

EE-A R

99.41/99.28/99.23 = 99.31

~ 99.54/99.28/99.28 = 99.37

231 #F-Soft

99.43/99.23/99.23 = 99.30

99.46/99.28/99.25 = 99.33

ERELEN

*99.49/99.36/99.31 =~ 99.39

~99.51/99.36/99.23 = 99.37

99.49/99.36/99.25 = 99.37

~99.51/99.36/99.23 = 99.37

99.49/99.36/99.25 = 99.37

~99.51/99.36/99.23 = 99.37

99.41/99.28/99.23 = 99.31

~ 99.54/99.28/99.28 = 99.37

99.43/99.23/99.23 = 99.30

99.46/99.28/99.25 = 99.33

5] Softmax

*99.49/99.36/99.31 = 99.39

~ 99.51/99.36/99.23 = 99.37

*99.49/99.36/99.31 = 99.39

~ 99.51/99.36/99.23 = 99.37

*99.49/99.36/99.31 = 99.39

~ 99.51/99.36/99.23 = 99.37

99.41/99.31/99.23 = 99.32)

*99.54/99.33/99.25 = 99.37

99.43/99.20/99.15 = 99.26

99.41/99.25/99.23 = 99.30

£ & Softmax

*99.49/99.36/99.31 = 99.39

99.51/99.33/99.23 = 99.36

99.49/99.36/99.25 = 99.37

= 99.51/99.36/99.23 = 99.37

*99.49/99.36/99.31 = 99.39

= 99.51/99.36/99.23 = 99.37

99.41/99.31/99.23 = 99.32)

* 99.54/99.33/99.25 = 99.37

99.38/99.33/99.02 = 99.24

99.41/99.33/99.08 = 99.27

245

doi:10.6342/NTU202402182



AR I RRREIFFLAFSIAFIHRIAE HAOES #E R (%)

Softmax F/ 7 e e B E L0 *99.49/99.36/99.31 = 99.39
~99.51/99.36/99.23 = 99.37
* 99.49/99.36/99.31 = 99.39
~99.51/99.36/99.23 = 99.37
* 99.49/99.36/99.31 = 99.39
~99.51/99.36/99.23 = 99.37
99.41/99.28/99.23 = 99.31
= 99.54/99.28/99.28 = 99.37
99.43/99.23/99.23 =~ 99.30
99.46/99.28/99.25 = 99.33
Softmax Vi ARG - S * 99.49/99.36/99.31 = 99.39
~99.51/99.36/99.23 = 99.37
99.49/99.36/99.25 =~ 99.37
~99.51/99.36/99.23 = 99.37
99.49/99.36/99.25 = 99.37
~99.51/99.36/99.23 =~ 99.37
99.41/99.28/99.23 = 99.31
~ 99.54/99.28/99.28 ~ 99.37
99.43/99.23/99.23 = 99.30
99.46/99.28/99.25 = 99.33
Softmax i/ 2 v | H] Softmax * 99.49/99.36/99.31 = 99.39
~99.51/99.36/99.23 =~ 99.37
* 99.49/99.36/99.31 = 99.39
~99.51/99.36/99.23 =~ 99.37
* 99.49/99.36/99.31 = 99.39
~99.51/99.36/99.23 =~ 99.37
99.41/99.28/99.23 = 99.31
*099.54/99.33/99.25 = 99.37
99.43/99.20/99.15 = 99.26
99.41/99.25/99.23 =~ 99.30
Softmax /7. ¥ |& @ Softmax * 99.49/99.36/99.31 = 99.39
99.51/99.33/99.23 =~ 99.36
99.49/99.36/99.25 = 99.37
~99.51/99.36/99.23 = 99.37
* 99.49/99.36/99.31 = 99.39
~99.51/99.36/99.23 = 99.37
99.41/99.31/99.23 = 99.32
*099.54/99.33/99.25 = 99.37
99.38/99.33/99.00 = 99.24
99.41/99.33/99.08 = 99.27
Softmax L 5 AR S S * 99.49/99.36/99.31 = 99.39
~99.51/99.36/99.23 = 99.37
* 99.49/99.36/99.31 = 99.39
~99.51/99.36/99.23 = 99.37
* 99.49/99.36/99.31 = 99.39
~99.51/99.36/99.23 =~ 99.37
99.41/99.28/99.23 = 99.31
=~ 99.54/99.28/99.28 =~ 99.37
99.43/99.23/99.23 = 99.30
99.46/99.28/99.25 =~ 99.33
Softmax I 15 ER xR *09.49/99.36/99.31 =~ 99.39
~99.51/99.36/99.23 =~ 99.37
99.49/99.36/99.25 = 99.37
~99.51/99.36/99.23 =~ 99.37
99.49/99.36/99.25 = 99.37
~99.51/99.36/99.23 =~ 99.37
99.41/99.28/99.23 = 99.31
=~ 99.54/99.28/99.28 =~ 99.37
99.43/99.23/99.23 = 99.30
99.46/99.28/99.25 =~ 99.33
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il Sl e

I R (%)

Softmax

Softmax

Softmax

Softmax

Softmax

Softmax

% %] Softmax

*99.49/99.36/99.31 =~ 99.39

= 99.51/99.36/99.23 = 99.37

*99.49/99.36/99.31 = 99.39

~99.51/99.36/99.23 = 99.37,

*99.49/99.36/99.31 = 99.39

= 99.51/99.36/99.23 = 99.37

99.41/99.31/99.23 = 99.32)

*99.54/99.33/99.25 = 99.37

99.43/99.20/99.15 = 99.26,

99.41/99.25/99.23 = 99.30

£ & Softmax

*99.49/99.36/99.31 = 99.39

99.51/99.33/99.23 = 99.36

99.49/99.36/99.25 = 99.37

= 99.51/99.36/99.23 = 99.37

*99.49/99.36/99.31 = 99.39

= 99.51/99.36/99.23 = 99.37

99.41/99.31/99.23 = 99.32)

*99.54/99.33/99.25 = 99.37

99.38/99.33/99.00 = 99.24

99.41/99.33/99.08 = 99.27

(EN

I

IE

(RS

N uE R

*99.49/99.36/99.31 = 99.39

= 99.51/99.36/99.23 = 99.37

* 99.49/99.36/99.28 ~ 99.38

= 99.51/99.36/99.23 = 99.37

* 99.49/99.36/99.28 =~ 99.38

= 99.51/99.36/99.23 = 99.37

99.41/99.31/99.23 = 99.32)

= 99.54/99.28/99.28 =~ 99.37

99.43/99.23/99.23 = 99.30

99.46/99.28/99.25 = 99.33

S P A

*99.49/99.36/99.31 = 99.39

~ 99.51/99.36/99.23 = 99.37

99.49/99.36/99.23 = 99.36

~ 99.51/99.36/99.23 = 99.37

99.49/99.36/99.23 = 99.36

~ 99.51/99.36/99.23 = 99.37

99.41/99.31/99.23 = 99.32)

~ 99.54/99.28/99.28 = 99.37

99.43/99.23/99.23 = 99.30

99.46/99.28/99.25 = 99.33

/& 4] Softmax

*99.49/99.36/99.31 = 99.39

~ 99.51/99.36/99.23 = 99.37

* 99.49/99.36/99.28 =~ 99.38

~ 99.51/99.36/99.23 = 99.37

* 99.49/99.36/99.28 =~ 99.38

= 99.51/99.36/99.23 = 99.37

99.41/99.31/99.23 = 99.32)

* 99.54/99.33/99.25 = 99.37

99.46/99.20/99.15 = 99.27

99.41/99.25/99.20 = 99.29

£ & Softmax

*99.49/99.36/99.31 = 99.39

99.51/99.33/99.23 = 99.36,

99.49/99.36/99.25 = 99.37

= 99.51/99.36/99.23 = 99.37

* 99.49/99.36/99.28 ~ 99.38

= 99.51/99.36/99.23 = 99.37

99.41/99.31/99.25 = 99.32)

* 99.54/99.33/99.28 =~ 99.38

99.38/99.33/99.05 = 99.25

99.41/99.33/99.13 = 99.29
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2 L AT/ e e W *99.49/99.36/99.31 =~ 99.39
= 99.51/99.36/99.23 = 99.37
*99.49/99.36/99.31 = 99.39
~99.51/99.36/99.23 = 99.37,
*99.49/99.36/99.31 = 99.39
= 99.51/99.36/99.23 = 99.37

99.41/99.25/99.23 = 99.30
= 99.54/99.28/99.28 = 99.37

99.43/99.23/99.23 = 99.30

99.46/99.28/99.25 = 99.33
2 i L e R e *99.49/99.36/99.31 = 99.39
= 99.51/99.36/99.23 = 99.37
*99.49/99.36/99.31 = 99.39
= 99.51/99.36/99.23 = 99.37
*99.49/99.36/99.31 = 99.39
= 99.51/99.36/99.23 = 99.37

99.41/99.25/99.23 = 99.30
= 99.54/99.28/99.28 =~ 99.37

99.43/99.23/99.23 = 99.30

99.46/99.28/99.25 = 99.33
2 i/ 2 v | H] Softmax *99.49/99.36/99.31 = 99.39
= 99.51/99.36/99.23 = 99.37
*99.49/99.36/99.31 = 99.39
= 99.51/99.36/99.23 = 99.37
*99.49/99.36/99.31 = 99.39
= 99.51/99.36/99.23 = 99.37

99.41/99.25/99.23 = 99.30
*99.54/99.33/99.25 = 99.37

99.43/99.23/99.15 = 99.27

99.41/99.25/99.23 = 99.30
L L /7 1w | & B Softmax *99.49/99.36/99.31 = 99.39
~ 99.51/99.36/99.23 = 99.37
*99.49/99.36/99.31 = 99.39
~ 99.51/99.36/99.23 = 99.37
*99.49/99.36/99.31 = 99.39
~ 99.51/99.36/99.23 = 99.37

99.41/99.25/99.23 = 99.30
~ 99.54/99.33/99.23 = 99.37

99.38/99.33/99.02 = 99.24

99.41/99.33/99.02 = 99.25
T g I 35 I RN *99.49/99.36/99.31 = 99.39
~ 99.51/99.36/99.23 = 99.37
*99.49/99.36/99.31 = 99.39
~ 99.51/99.36/99.23 = 99.37
*99.49/99.36/99.31 = 99.39
= 99.51/99.36/99.23 = 99.37

99.41/99.28/99.23 = 99.31
= 99.54/99.28/99.28 = 99.37

99.43/99.23/99.23 = 99.30

99.46/99.28/99.25 = 99.33
& gL T 5 EN R ALE N *99.49/99.36/99.31 = 99.39
= 99.51/99.36/99.23 = 99.37
* 99.49/99.36/99.28 ~ 99.38
= 99.51/99.36/99.23 = 99.37
* 99.49/99.36/99.28 ~ 99.38
= 99.51/99.36/99.23 = 99.37

99.41/99.28/99.23 = 99.31
= 99.54/99.28/99.28 = 99.37

99.43/99.23/99.23 = 99.30

99.46/99.28/99.25 = 99.33
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I R (%)

T

£ i

it

T

EEE

o

T 15

% %] Softmax

*99.49/99.36/99.31 =~ 99.39

= 99.51/99.36/99.23 = 99.37

*99.49/99.36/99.31 = 99.39

~99.51/99.36/99.23 = 99.37,

*99.49/99.36/99.31 = 99.39

= 99.51/99.36/99.23 = 99.37

99.41/99.28/99.23 = 99.31

*99.54/99.33/99.25 = 99.37

99.43/99.23/99.15 = 99.27

99.41/99.25/99.23 = 99.30

£ & Softmax

*99.49/99.36/99.31 = 99.39

99.51/99.33/99.23 = 99.36

*99.49/99.36/99.31 = 99.39

= 99.51/99.36/99.23 = 99.37

*99.49/99.36/99.31 = 99.39

= 99.51/99.36/99.23 = 99.37

99.41/99.31/99.23 = 99.32)

= 99.54/99.33/99.23 = 99.37

99.38/99.33/99.00 = 99.24

99.41/99.33/99.02 = 99.25

(EN

I

IE

(RS

N uE R

*99.49/99.36/99.31 = 99.39

= 99.51/99.36/99.23 = 99.37

*99.49/99.36/99.31 = 99.39

= 99.51/99.36/99.23 = 99.37

*99.49/99.36/99.31 = 99.39

= 99.51/99.36/99.23 = 99.37

99.41/99.31/99.23 = 99.32)

= 99.54/99.28/99.28 =~ 99.37

99.43/99.23/99.23 = 99.30

99.46/99.28/99.25 = 99.33

S P A

*99.49/99.36/99.31 = 99.39

~ 99.51/99.36/99.23 = 99.37

99.49/99.36/99.25 = 99.37

~ 99.51/99.36/99.23 = 99.37

99.49/99.36/99.25 = 99.37

~ 99.51/99.36/99.23 = 99.37

99.41/99.31/99.23 = 99.32)

~ 99.54/99.28/99.28 = 99.37

99.43/99.23/99.23 = 99.30

99.46/99.28/99.25 = 99.33

/& 4] Softmax

*99.49/99.36/99.31 = 99.39

~ 99.51/99.36/99.23 = 99.37

* 99.49/99.36/99.28 =~ 99.38

~ 99.51/99.36/99.23 = 99.37

* 99.49/99.36/99.28 =~ 99.38

= 99.51/99.36/99.23 = 99.37

99.41/99.31/99.23 = 99.32)

* 99.54/99.33/99.25 = 99.37

99.43/99.20/99.15 = 99.26

99.41/99.25/99.23 = 99.30

£ & Softmax

*99.49/99.36/99.31 = 99.39

99.51/99.33/99.23 = 99.36,

99.49/99.36/99.25 = 99.37

= 99.51/99.36/99.23 = 99.37

* 99.49/99.36/99.28 ~ 99.38

= 99.51/99.36/99.23 = 99.37

99.41/99.31/99.25 = 99.32)

* 99.54/99.33/99.25 = 99.37

99.38/99.33/99.05 = 99.25

99.41/99.33/99.08 = 99.27
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% 7

B % 3.7—3.7.1—3.7.1.4(MNIST)% %

F B 3.7-3.7.1-3.7.1.4(MNIST) =

1
‘E."a?

RN

L

R

I
1...\,
H

=)

ER %é. J:R‘

“”"lﬁe? E

wid § =

R (%)

g

i

o
a2

a9 83

99.72/99.54/99.51 = 99.59

[

EDE i
R

) 3&

E) “&

Satis

99.72/99.62/99.46 = 99.60

Meta-50-N

Meta-50-N

*99.67/99.62/99.59 = 99.63
*99.72/99.62/99.49 = 99.61

Meta-SVM

99.72/99.54/99.49 = 99.58

Meta-50-N

*99.69/99.59/99.57 = 99.62

Meta-SVM

199.77/99.67/99.54 = 99.66

E-)

E-1y

k)

iR

/7.

i/ 7

7

L

L

L

AuE R

Softmax-## £z

P E-AR e

= 99.72/99.62/99.46 = 99.60

B S

~ 99.72/99.62/99.46 = 99.60

Softmax- Z. &

99.72/99.62/99.46 = 99.60

RaR%

99.72/99.62/99.46 = 99.60

Softmax-= f&

99.72/99.62/99.46 = 99.60

0

~ 99.72/99.62/99.46 = 99.60

EE-A R

99.67/99.62/99.46 = 99.58

99.72/99.59/99.46 = 99.59

231 #F-Soft

99.64/99.59/99.49 = 99.57

99.69/99.64/99.46 = 99.60

ERELEN

~ 99.72/99.62/99.46 = 99.60

~ 99.72/99.62/99.46 = 99.60,

*99.72/99.62/99.49 = 99.61

~ 99.72/99.62/99.46 = 99.60

~ 99.72/99.62/99.46 = 99.60

~ 99.72/99.62/99.46 = 99.60

99.67/99.62/99.46 = 99.58

99.72/99.59/99.46 = 99.59

99.64/99.59/99.49 = 99.57

99.69/99.64/99.46 = 99.60

5] Softmax

*99.72/99.62/99.49 = 99.61

~ 99.72/99.62/99.46 = 99.60

*99.72/99.62/99.49 = 99.61

~ 99.72/99.62/99.46 = 99.60

*99.72/99.62/99.49 = 99.61

~ 99.72/99.62/99.46 = 99.60

99.67/99.62/99.46 = 99.58

99.72/99.59/99.46 = 99.59

99.67/99.59/99.46 = 99.57

99.69/99.62/99.46 =~ 99.59

£ & Softmax

*99.72/99.62/99.49 = 99.61

~ 99.72/99.62/99.46 = 99.60

*99.72/99.62/99.49 = 99.61

= 99.72/99.62/99.46 = 99.60

*99.72/99.62/99.49 = 99.61

= 99.72/99.62/99.46 = 99.60

99.67/99.62/99.46 = 99.58

= 99.72/99.62/99.46 = 99.60

99.69/99.59/99.46 = 99.58

99.72/99.59/99.46 = 99.59
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Softmax F/ 7 e e B E L0 = 99.72/99.62/99.46 = 99.60
= 99.72/99.62/99.46 = 99.60
*099.72/99.62/99.49 = 99 .61
= 99.72/99.62/99.46 = 99.60
*099.72/99.62/99.49 = 99.61
= 99.72/99.62/99.46 = 99.60
99.67/99.62/99.46 = 99.58
99.72/99.59/99.46 =~ 99.59
99.64/99.59/99.49 = 99.57
99.69/99.64/99.46 = 99.60
Softmax Vi ARG - S = 99.72/99.62/99.46 = 99.60
= 99.72/99.62/99.46 = 99.60
= 99.72/99.62/99.46 = 99.60
= 99.72/99.62/99.46 = 99.60
= 99.72/99.62/99.46 = 99.60
=~ 99.72/99.62/99.46 =~ 99.60
99.67/99.62/99.46 = 99.58
99.72/99.59/99.46 =~ 99.59
99.64/99.59/99.49 = 99.57
99.69/99.64/99.46 =~ 99.60
Softmax ¥/ M@ |4 %] Softmax *09.72/99.62/99.49 ~ 99 .61
=~ 99.72/99.62/99.46 =~ 99.60
*09.72/99.62/99.49 = 99.61
=~ 99.72/99.62/99.46 =~ 99.60
*99.72/99.62/99.49 = 99.61
=~ 99.72/99.62/99.46 =~ 99.60
99.67/99.62/99.46 = 99.58
99.72/99.59/99.46 =~ 99.59
99.67/99.59/99.46 = 99.57
99.69/99.62/99.46 =~ 99.59
Softmax /7. ¥ |& @ Softmax *09.72/99.62/99.49 =~ 99.61
~ 99.72/99.62/99.46 =~ 99.60
*09.72/99.62/99.49 = 99.61
~99.72/99.62/99.46 =~ 99.60
*09.72/99.62/99.49 = 99.61
~99.72/99.62/99.46 =~ 99.60
99.67/99.62/99.46 = 99.58
~99.72/99.62/99.46 =~ 99.60
99.69/99.59/99.46 = 99.58
99.72/99.59/99.46 =~ 99.59
Softmax L 15 AR S S = 99.72/99.62/99.46 = 99.60
~99.72/99.62/99.46 =~ 99.60
*099.72/99.62/99.49 = 99.61
~99.72/99.62/99.46 =~ 99.60
*09.72/99.62/99.49 = 99.61
=~ 99.72/99.62/99.46 = 99.60
99.67/99.62/99.46 = 99.58
99.72/99.59/99.46 = 99.59
99.64/99.59/99.49 = 99.57
99.69/99.64/99.46 = 99.60
Softmax = ER xR ~99.72/99.62/99.46 =~ 99.60
99.72/99.62/99.46 = 99.60
99.72/99.62/99.46 = 99.60
99.72/99.62/99.46 = 99.60
= 99.72/99.62/99.46 = 99.60
=~ 99.72/99.62/99.46 = 99.60
99.67/99.62/99.46 = 99.58
99.72/99.59/99.46 = 99.59
99.64/99.59/99.49 = 99.57
99.69/99.64/99.46 = 99.60

RARISRY

251
doi:10.6342/NTU202402182



o R A
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I R (%)

Softmax

Softmax

Softmax

Softmax

Softmax

Softmax

% %] Softmax

*99.72/99.62/99.49 = 99.61

= 99.72/99.62/99.46 = 99.60

*99.72/99.62/99.49 = 99.61

~99.72/99.62/99.46 = 99.60

*99.72/99.62/99.49 =~ 99.61

= 99.72/99.62/99.46 = 99.60

99.67/99.62/99.46 = 99.58

99.72/99.59/99.46 = 99.59

99.67/99.59/99.46 = 99.57

99.69/99.62/99.46 = 99.59

£ & Softmax

*99.72/99.62/99.49 = 99.61

= 99.72/99.62/99.46 = 99.60

*99.72/99.62/99.49 = 99.61

= 99.72/99.62/99.46 = 99.60

*99.72/99.62/99.49 = 99.61

= 99.72/99.62/99.46 = 99.60

99.67/99.62/99.46 = 99.58

= 99.72/99.62/99.46 = 99.60

99.69/99.59/99.46 = 99.58

99.72/99.59/99.46 = 99.59

(EN

I

IE

(RS

N uE R

=~ 99.72/99.62/99.46 = 99.60,

= 99.72/99.62/99.46 =~ 99.60

*99.72/99.62/99.49 = 99.61

= 99.72/99.62/99.46 = 99.60

*99.72/99.62/99.49 = 99.61

= 99.72/99.62/99.46 = 99.60

99.67/99.62/99.46 = 99.58

99.72/99.59/99.46 = 99.59

99.64/99.59/99.49 = 99.57

99.69/99.64/99.46 = 99.60

S P A

~ 99.72/99.62/99.46 = 99.60,

~ 99.72/99.62/99.46 = 99.60

~ 99.72/99.62/99.46 = 99.60

~ 99.72/99.62/99.46 = 99.60

~ 99.72/99.62/99.46 = 99.60

~ 99.72/99.62/99.46 = 99.60

99.67/99.62/99.46 = 99.58

99.72/99.59/99.46 = 99.59

99.64/99.59/99.49 = 99.57

99.69/99.64/99.46 = 99.60

/& 4] Softmax

*99.72/99.62/99.49 = 99.61

~ 99.72/99.62/99.46 = 99.60

*99.72/99.62/99.49 = 99.61

~ 99.72/99.62/99.46 = 99.60

*99.72/99.62/99.49 = 99.61

= 99.72/99.62/99.46 = 99.60

99.67/99.62/99.46 = 99.58

= 99.72/99.62/99.46 = 99.60

99.67/99.59/99.46 = 99.57

99.69/99.62/99.46 = 99.59

£ & Softmax

*99.72/99.62/99.49 = 99.61

= 99.72/99.62/99.46 = 99.60

*99.72/99.62/99.49 = 99.61

= 99.72/99.62/99.46 = 99.60

*99.72/99.62/99.49 = 99.61

= 99.72/99.62/99.46 = 99.60

99.67/99.62/99.46 = 99.58

= 99.72/99.62/99.46 = 99.60

99.69/99.59/99.46 = 99.58

99.69/99.59/99.46 = 99.58
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2 L F/ L R e B E ~ 99.72/99.62/99.46 = 99.60
= 99.72/99.62/99.46 = 99.60
~ 99.72/99.62/99.46 = 99.60
99.72/99.62/99.46 ~ 99.60
99.72/99.62/99.46 = 99.60
= 99.72/99.62/99.46 = 99.60
99.67/99.62/99.46 = 99.58
99.72/99.59/99.46 = 99.59
99.64/99.59/99.49 = 99.57
99.69/99.64/99.46 = 99.60
2 i L e R e =~ 99.72/99.62/99.46 = 99.60
= 99.72/99.62/99.46 = 99.60
~ 99.72/99.62/99.46 = 99.60,
= 99.72/99.62/99.46 = 99.60
~ 99.72/99.62/99.46 = 99.60
= 99.72/99.62/99.46 = 99.60
99.67/99.62/99.46 = 99.58
99.72/99.59/99.46 = 99.59
99.64/99.59/99.49 = 99.57
99.69/99.64/99.46 = 99.60
2 i/ 2 v | H] Softmax *99.72/99.62/99.49 = 99.61
= 99.72/99.62/99.46 =~ 99.60
~ 99.72/99.62/99.46 = 99.60
= 99.72/99.62/99.46 = 99.60
*99.72/99.62/99.49 = 99.61
= 99.72/99.62/99.46 = 99.60
99.67/99.62/99.46 = 99.58
99.72/99.59/99.46 = 99.59
99.67/99.59/99.49 = 99.58
99.69/99.62/99.46 = 99.59
L L /7 1w | & B Softmax *99.72/99.62/99.49 = 99.61
~ 99.72/99.62/99.46 = 99.60
~ 99.72/99.62/99.46 = 99.60
~ 99.72/99.62/99.46 = 99.60
*99.72/99.62/99.49 = 99.61
~ 99.72/99.62/99.46 = 99.60
99.67/99.62/99.46 = 99.58
~ 99.72/99.62/99.46 = 99.60
99.72/99.59/99.46 = 99.59
99.72/99.59/99.46 = 99.59
T g I 35 R L AR ~ 99.72/99.62/99.46 = 99.60
~ 99.72/99.62/99.46 = 99.60
~ 99.72/99.62/99.46 = 99.60
~ 99.72/99.62/99.46 = 99.60
~ 99.72/99.62/99.46 = 99.60,
= 99.72/99.62/99.46 = 99.60
99.67/99.62/99.46 = 99.58
99.72/99.59/99.46 = 99.59
99.64/99.59/99.49 = 99.57
99.69/99.64/99.46 = 99.60
& gL T 5 I N ~99.72/99.62/99.46 = 99.60,
99.72/99.62/99.46 = 99.60
99.72/99.62/99.46 = 99.60
99.72/99.62/99.46 = 99.60
~99.72/99.62/99.46 = 99.60,
= 99.72/99.62/99.46 = 99.60
99.67/99.62/99.46 = 99.58
99.72/99.59/99.46 = 99.59
99.64/99.59/99.49 = 99.57
99.69/99.64/99.46 = 99.60

AR

RARISRY
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I R (%)

T
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3E (-

T

EEE

o

T 15

% %] Softmax

*99.72/99.62/99.49 = 99.61

= 99.72/99.62/99.46 = 99.60

*99.72/99.62/99.49 = 99.61

~99.72/99.62/99.46 = 99.60

*99.72/99.62/99.49 =~ 99.61

= 99.72/99.62/99.46 = 99.60

99.67/99.62/99.46 = 99.58

99.72/99.59/99.46 = 99.59

99.67/99.59/99.46 = 99.57

99.69/99.62/99.46 = 99.59

£ & Softmax

*99.72/99.62/99.49 = 99.61

= 99.72/99.62/99.46 = 99.60

*99.72/99.62/99.49 = 99.61

= 99.72/99.62/99.46 = 99.60

*99.72/99.62/99.49 = 99.61

= 99.72/99.62/99.46 = 99.60

99.67/99.62/99.46 = 99.58

= 99.72/99.62/99.46 = 99.60

99.69/99.59/99.46 = 99.58

99.72/99.59/99.46 = 99.59

(EN

I

IE

(RS

N uE R

99.72/99.62/99.46 = 99.60

ulu

99.72/99.62/99.46 = 99.60

~ 99.72/99.62/99.46 = 99.60

= 99.72/99.62/99.46 = 99.60

~ 99.72/99.62/99.46 = 99.60

= 99.72/99.62/99.46 = 99.60

99.67/99.62/99.46 = 99.58

99.72/99.59/99.46 = 99.59

99.64/99.59/99.49 = 99.57

99.69/99.64/99.46 = 99.60

S P A

~ 99.72/99.62/99.46 = 99.60,

~ 99.72/99.62/99.46 = 99.60

~ 99.72/99.62/99.46 = 99.60

~ 99.72/99.62/99.46 = 99.60

~ 99.72/99.62/99.46 = 99.60

~ 99.72/99.62/99.46 = 99.60

99.67/99.62/99.46 = 99.58

99.72/99.59/99.46 = 99.59

99.64/99.59/99.49 = 99.57

99.69/99.64/99.46 = 99.60

/& 4] Softmax

*99.72/99.62/99.49 = 99.61

~ 99.72/99.62/99.46 = 99.60

*99.72/99.62/99.49 = 99.61

~ 99.72/99.62/99.46 = 99.60

*99.72/99.62/99.49 = 99.61

= 99.72/99.62/99.46 = 99.60

99.67/99.62/99.46 = 99.58

99.72/99.59/99.46 = 99.59

99.67/99.59/99.46 = 99.57

99.69/99.62/99.46 = 99.59

£ & Softmax

*99.72/99.62/99.49 = 99.61

= 99.72/99.62/99.46 = 99.60

*99.72/99.62/99.49 = 99.61

= 99.72/99.62/99.46 = 99.60

*99.72/99.62/99.49 = 99.61

= 99.72/99.62/99.46 = 99.60

99.67/99.62/99.46 = 99.58

= 99.72/99.62/99.46 = 99.60

99.69/99.59/99.46 = 99.58

99.72/99.59/99.46 = 99.59
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H % 3.7-3.7.1-3.7.1.5(MNIST) = % % %
% 7.35: F % 3.7-3.7.1-3.7.1.5(MNIST) % £ ' % %
FARLIRPRIFEFARSIRFIARIARE HAES &R (%)
& 3 & & & &2 4 99.35/99.25/99.10 = 99.23
& & & 3 E-F#1F | 99.42/99.40/99.35 = 99.39
Meta-50-N | 99.37/99.37/99.32 = 99.35

E-D

47

7

7

i

Ly

Ly

> i Softmax-## 7z

Meta-SVM

99.52/99.40/99.30 = 99.41

Meta-50-N

99.37/99.35/99.32 = 99.35

Meta-SVM

99.37/99.25/99.12 = 99.25

-8 e

Meta-50-N

99.35/99.32/99.17 = 99.28

99.40/99.37/99.35 = 99.37

B S

~99.42/99.40/99.35 = 99.39

Softmax- Z. &

99.40/99.37/99.35 = 99.37

~99.42/99.40/99.35 = 99.39

Softmax-= f&

99.40/99.37/99.35 = 99.37

~99.42/99.40/99.35 = 99.39

EE-A R

99.40/99.40/99.30 = 99.37

99.40/99.37/99.35 = 99.37

231 #F-Soft

99.42/99.37/99.30 = 99.36

99.42/99.40/99.32 = 99.38

YR E LR

99.40/99.37/99.35 = 99.37

~99.42/99.40/99.35 = 99.39

99.40/99.37/99.32 = 99.36

~99.42/99.40/99.35 = 99.39

99.40/99.37/99.35 = 99.37

~99.42/99.40/99.35 = 99.39

99.40/99.40/99.30 = 99.37

99.40/99.37/99.35 = 99.37

99.42/99.37/99.30 = 99.36,

99.42/99.40/99.32 = 99.38

5] Softmax

99.40/99.37/99.35 = 99.37

~ 99.42/99.40/99.35 = 99.39

99.40/99.37/99.35 = 99.37

~ 99.42/99.40/99.35 = 99.39

99.40/99.37/99.35 = 99.37

~ 99.42/99.40/99.35 = 99.39

99.40/99.40/99.30 = 99.37

99.42/99.37/99.35 = 99.38

99.37/99.37/99.32 = 99.35

99.40/99.40/99.30 = 99.37

£ & Softmax

99.40/99.37/99.35 = 99.37

~ 99.42/99.40/99.35 = 99.39

99.40/99.37/99.30 = 99.36,

= 99.42/99.40/99.35 = 99.39

99.40/99.37/99.35 = 99.37

= 99.42/99.40/99.35 = 99.39

99.40/99.40/99.30 = 99.37

99.42/99.37/99.35 = 99.38

99.35/99.32/99.32 = 99.33

99.35/99.32/99.32 = 99.33

255

doi:10.6342/NTU202402182



AR I RRREIFFLAFSIAFIHRIAE HAOES #IE R (%)

Softmax F/ 7 e e B E L0 99.40/99.37/99.35 = 99.37
= 99.42/99.40/99.35 = 99.39
99.40/99.37/99.35 = 99.37
= 99.42/99.40/99.35 = 99.39
99.40/99.37/99.35 = 99.37
= 99.42/99.40/99.35 = 99.39
99.40/99.40/99.30 = 99.37
99.40/99.37/99.35 = 99.37
99.42/99.37/99.30 = 99.36
99.40/99.40/99.32 =~ 99.37
Softmax Vi ARG - S 99.40/99.37/99.35 = 99.37
= 99.42/99.40/99.35 = 99.39
99.40/99.37/99.32 =~ 99.36
= 99.42/99.40/99.35 = 99.39
99.40/99.37/99.35 = 99.37
~99.42/99.40/99.35 =~ 99.39
99.40/99.40/99.30 = 99.37
99.40/99.37/99.35 = 99.37
99.42/99.37/99.30 = 99.36
99.40/99.40/99.32 =~ 99.37
Softmax i/ 2 v | H] Softmax 99.40/99.37/99.35 = 99.37
~99.42/99.40/99.35 =~ 99.39
99.40/99.37/99.35 = 99.37
~99.42/99.40/99.35 =~ 99.39
99.40/99.37/99.35 = 99.37
~99.42/99.40/99.35 =~ 99.39
99.40/99.40/99.30 = 99.37
99.42/99.37/99.35 =~ 99.38
99.37/99.37/99.32 = 99.35
99.40/99.40/99.30 = 99.37
Softmax /7. ¥ |& @ Softmax 99.40/99.37/99.35 =~ 99.37
~99.42/99.40/99.35 =~ 99.39
99.40/99.37/99.32 = 99.36
~ 99.42/99.40/99.35 = 99.39
99.40/99.37/99.35 = 99.37
~ 99.42/99.40/99.35 =~ 99.39
99.40/99.40/99.30 = 99.37
99.42/99.37/99.35 =~ 99.38
99.35/99.35/99.32 = 99 .34
99.35/99.32/99.32 =~ 99.33
Softmax L 5 AR S S 99.40/99.37/99.35 = 99.37
~ 99.42/99.40/99.35 =~ 99.39
99.40/99.37/99.35 = 99.37
~ 99.42/99.40/99.35 =~ 99.39
99.40/99.37/99.35 = 99.37
=~ 99.42/99.40/99.35 = 99.39
99.40/99.40/99.30 = 99.37
99.40/99.37/99.35 = 99.37
99.42/99.37/99.30 = 99.36
99.40/99.40/99.32 = 99.37
Softmax = ER xR 99.40/99.37/99.35 =~ 99.37
=~ 99.42/99.40/99.35 = 99.39
99.40/99.37/99.32 = 99.36
=~ 99.42/99.40/99.35 = 99.39
99.40/99.37/99.35 = 99.37
=~ 99.42/99.40/99.35 = 99.39
99.40/99.40/99.30 = 99.37
99.40/99.37/99.35 = 99.37
99.42/99.37/99.30 = 99.36
99.40/99.40/99.32 = 99.37
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AR IRRREIFFLAFSIAFIHRIAE RO ES #IE R (%)

Softmax = /%] Softmax 99.40/99.37/99.35 =~ 99.37
~99.42/99.40/99.35 = 99.39
99.40/99.37/99.35 = 99.37
~99.42/99.40/99.35 ~ 99.39
99.40/99.37/99.35 = 99.37
~99.42/99.40/99.35 =~ 99.39
99.40/99.40/99.30 =~ 99.37
99.42/99.37/99.35 = 99.38
99.37/99.37/99.32 =~ 99.35
99.40/99.40/99.30 = 99.37
Softmax I35 £ & Softmax 99.40/99.37/99.35 = 99.37
~99.42/99.40/99.35 =~ 99.39
99.40/99.37/99.30 = 99.36
~99.42/99.40/99.35 =~ 99.39
99.40/99.37/99.35 = 99.37
~99.42/99.40/99.35 = 99.39
99.40/99.40/99.30 = 99.37
99.42/99.37/99.35 ~ 99.38
99.35/99.32/99.32 =~ 99.33
99.35/99.32/99.32 = 99.33
Softmax IEES T At 99.40/99.37/99.35 = 99.37
~99.42/99.40/99.35 = 99.39
99.40/99.37/99.35 = 99.37
~99.42/99.40/99.35 = 99.39
99.40/99.37/99.35 = 99.37
~99.42/99.40/99.35 = 99.39
99.40/99.40/99.30 = 99.37
99.40/99.37/99.35 =~ 99.37
99.42/99.37/99.32 = 99.37
99.42/99.40/99.32 =~ 99.38
Softmax E S B T 99.40/99.37/99.35 = 99.37
~99.42/99.40/99.35 =~ 99.39
99.40/99.37/99.32 = 99.36
~99.42/99.40/99.35 =~ 99.39
99.40/99.37/99.35 = 99.37
~99.42/99.40/99.35 =~ 99.39
99.42/99.40/99.30 = 99.37
99.40/99.37/99.35 ~ 99.37
99.42/99.37/99.30 = 99.36
99.42/99.42/99.32 ~ 99.39
Softmax A 3k &) Softmax 99.40/99.37/99.35 = 99.37
~99.42/99.40/99.35 =~ 99.39
99.40/99.37/99.32 = 99.36
~99.42/99.40/99.35 =~ 99.39
99.40/99.37/99.35 = 99.37
=~ 99.42/99.40/99.35 = 99.39
99.40/99.40/99.30 = 99.37
99.42/99.37/99.35 =~ 99.38
99.40/99.37/99.35 = 99.37
99.40/99.40/99.30 = 99.37
Softmax EES £ & Softmax 99.40/99.37/99.35 =~ 99.37
=~ 99.42/99.40/99.35 = 99.39
99.40/99.37/99.30 = 99.36
=~ 99.42/99.40/99.35 = 99.39
99.40/99.37/99.35 = 99.37
=~ 99.42/99.40/99.35 = 99.39
99.42/99.40/99.32 = 99.38
=~ 99.42/99.40/99.35 =~ 99.39
99.35/99.35/99.32 = 99.34
99.37/99.35/99.32 = 99.35
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FATIRPEIFFELA I IR IAE (B ES H I R (%)

2 L F/ L R e B E 99.40/99.37/99.35 = 99.37
= 99.42/99.40/99.35 = 99.39
99.40/99.37/99.35 = 99.37
~99.42/99.40/99.35 ~ 99.39
99.40/99.37/99.35 = 99.37
=~ 99.42/99.40/99.35 = 99.39
99.40/99.40/99.30 = 99.37
99.40/99.37/99.35 = 99.37
99.42/99.37/99.30 = 99.36,
99.40/99.40/99.32 = 99.37
2 i L e R e 99.40/99.37/99.35 = 99.37
= 99.42/99.40/99.35 = 99.39
99.40/99.37/99.35 = 99.37
= 99.42/99.40/99.35 = 99.39
99.40/99.37/99.35 = 99.37
= 99.42/99.40/99.35 = 99.39
99.40/99.40/99.30 = 99.37
99.40/99.37/99.35 = 99.37
99.42/99.37/99.30 = 99.36
99.40/99.40/99.32 = 99.37
2 i/ 2. v e |4 B] Softmax 99.40/99.37/99.35 = 99.37
= 99.42/99.40/99.35 = 99.39
99.40/99.37/99.35 = 99.37
= 99.42/99.40/99.35 = 99.39
99.40/99.37/99.35 = 99.37
= 99.42/99.40/99.35 = 99.39
99.40/99.40/99.30 = 99.37
99.42/99.37/99.35 = 99.38
99.37/99.37/99.32 = 99.35
99.40/99.40/99.30 = 99.37
L L /7 1w | & B Softmax 99.40/99.37/99.35 = 99.37
~ 99.42/99.40/99.35 = 99.39
99.40/99.37/99.35 = 99.37
~ 99.42/99.40/99.35 = 99.39
99.40/99.37/99.35 = 99.37
~ 99.42/99.40/99.35 = 99.39
99.40/99.40/99.30 = 99.37
99.42/99.37/99.35 = 99.38
99.37/99.35/99.32 = 99.35
99.35/99.32/99.32 = 99.33
T g I 35 I RN 99.40/99.37/99.35 = 99.37
~ 99.42/99.40/99.35 = 99.39
99.40/99.37/99.35 = 99.37
~ 99.42/99.40/99.35 = 99.39
99.40/99.37/99.35 = 99.37
= 99.42/99.40/99.35 = 99.39
99.40/99.40/99.30 = 99.37
99.40/99.37/99.35 = 99.37
99.42/99.37/99.30 = 99.36
99.40/99.40/99.32 = 99.37
& gL T 5 EN R ALE N 99.40/99.37/99.35 = 99.37
= 99.42/99.40/99.35 = 99.39
99.40/99.37/99.32 = 99.36,
= 99.42/99.40/99.35 = 99.39
99.40/99.37/99.35 = 99.37
= 99.42/99.40/99.35 = 99.39
99.40/99.40/99.30 = 99.37
99.40/99.37/99.35 = 99.37
99.42/99.37/99.30 = 99.36
99.40/99.40/99.32 = 99.37
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AR I RPREIFFELAFSIAFIHRIAE ( HAOES #IE R (%)

L IETL T 5 /& %] Softmax 99.40/99.37/99.35 = 99.37
= 99.42/99.40/99.35 = 99.39
99.40/99.37/99.35 = 99.37
~99.42/99.40/99.35 ~ 99.39
99.40/99.37/99.35 = 99.37
=~ 99.42/99.40/99.35 = 99.39
99.40/99.40/99.30 = 99.37
99.42/99.37/99.35 = 99.38
99.37/99.37/99.32 = 99.35
99.40/99.40/99.30 = 99.37
I L T 5 & & Softmax 99.40/99.37/99.35 = 99.37
= 99.42/99.40/99.35 = 99.39
99.40/99.37/99.35 = 99.37
= 99.42/99.40/99.35 = 99.39
99.40/99.37/99.35 = 99.37
= 99.42/99.40/99.35 = 99.39
99.40/99.40/99.30 = 99.37
99.42/99.37/99.35 = 99.38
99.35/99.32/99.32 = 99.33
99.35/99.32/99.32 = 99.33
2 (EE RE E LR 99.40/99.37/99.35 = 99.37
= 99.42/99.40/99.35 = 99.39
99.40/99.37/99.35 = 99.37
= 99.42/99.40/99.35 = 99.39
99.40/99.37/99.35 = 99.37
= 99.42/99.40/99.35 = 99.39
99.40/99.40/99.32 = 99.37
99.40/99.37/99.35 = 99.37
99.42/99.37/99.32 = 99.37
= 99.42/99.40/99.35 = 99.39
152 i S EN SR ALEN 99.40/99.37/99.35 = 99.37
~ 99.42/99.40/99.35 = 99.39
99.40/99.37/99.32 = 99.36
~ 99.42/99.40/99.35 = 99.39
99.40/99.37/99.35 = 99.37
~ 99.42/99.40/99.35 = 99.39
99.40/99.40/99.30 = 99.37
99.40/99.37/99.35 = 99.37
99.42/99.37/99.30 = 99.36
99.42/99.40/99.32 = 99.38
Ji E'S % %] Softmax 99.40/99.37/99.35 = 99.37
~ 99.42/99.40/99.35 = 99.39
99.40/99.37/99.35 = 99.37
~ 99.42/99.40/99.35 = 99.39
99.40/99.37/99.35 = 99.37
= 99.42/99.40/99.35 = 99.39
99.40/99.40/99.30 = 99.37
99.42/99.37/99.35 = 99.38
99.37/99.37/99.35 = 99.36
99.40/99.40/99.30 = 99.37
L L LIS & & Softmax 99.40/99.37/99.35 = 99.37
= 99.42/99.40/99.35 = 99.39
99.40/99.37/99.30 = 99.36
= 99.42/99.40/99.35 = 99.39
99.40/99.37/99.35 = 99.37
= 99.42/99.40/99.35 = 99.39
99.40/99.40/99.30 = 99.37
99.42/99.37/99.35 = 99.38
99.35/99.32/99.32 = 99.33
99.35/99.32/99.32 = 99.33
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@ = 3.7-3.7.1-3.7.1.6(MNIST) % & & &
% 7.36: 7 % 3.7-3.7.1-3.7.1.6(MNIST) = %&£ % % %
AR IR PRI A RS IR RAROAE RO RS E B (%)
F F F F & 925 99.51/99.49/99.27 =99.42
E] El El = [l 99.63/99.51/99.44 =~ 99.53
Meta-50-N | * 99.66/99.66/99.51 =~ 99.61

E-D

47

7

7

i

Ly

Ly

> i Softmax-## 7z

Meta-SVM

199.76/99.66/99.63 = 99.68

Meta-50-N

99.66/99.51/99.39 = 99.52

Meta-SVM

99.59/99.51/99.39 = 99.50

Meta-50-N

-8 e

*99.68/99.63/99.54 = 99.62

*99.66/99.51/99.46 =~ 99.54

B S

~ 99.63/99.51/99.44 = 99.53

Softmax- Z. &

*99.66/99.51/99.46 =~ 99.54

~99.63/99.51/99.44 = 99.53

Softmax-= f&

*99.66/99.51/99.46 =~ 99.54

~99.63/99.51/99.44 = 99.53

EE-A R

*99.63/99.56/99.46 =~ 99.55

*99.61/99.54/99.44 =~ 99.53

231 #F-Soft

*99.66/99.54/99.49 = 99.56

* 99.66/99.54/99.51 = 99.57

YR E LR

*99.66/99.51/99.46 =~ 99.54

~99.63/99.51/99.44 = 99.53

*99.66/99.51/99.46 =~ 99.54

~99.63/99.51/99.44 = 99.53

*99.66/99.51/99.46 =~ 99.54

~ 99.63/99.51/99.44 = 99.53

*99.63/99.56/99.46 = 99.55

*99.61/99.54/99.44 = 99.53

*99.66/99.54/99.49 = 99.56

*99.66/99.54/99.51 = 99.57

5] Softmax

*99.66/99.51/99.46 = 99.54

~ 99.63/99.51/99.44 = 99.53

*99.66/99.51/99.46 = 99.54

~ 99.63/99.51/99.44 = 99.53

*99.66/99.51/99.46 = 99.54

~ 99.63/99.51/99.44 = 99.53

*99.63/99.56/99.46 = 99.55

99.61/99.51/99.44 = 99.52

*99.63/99.54/99.46 = 99.54

*99.63/99.54/99.49 = 99.55

£
v

# Softmax

*99.66/99.51/99.46 = 99.54

~ 99.63/99.51/99.44 = 99.53

*99.66/99.51/99.46 = 99.54

= 99.63/99.51/99.44 = 99.53

*99.66/99.51/99.46 =~ 99.54

= 99.63/99.51/99.44 = 99.53

*99.63/99.56/99.46 =~ 99.55

99.61/99.51/99.44 = 99.52)

*99.61/99.54/99.44 =~ 99.53

*99.61/99.54/99.44 = 99.53
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AR I RRREIFFLAFSIAFIHRIAE HAOES # R (%)

Softmax F/ 7 e e B E L0 *99.66/99.51/99.46 = 99.54
~99.63/99.51/99.44 = 99.53
*99.66/99.51/99.46 = 99.54
~99.63/99.51/99.44 =~ 99.53
*99.66/99.51/99.46 = 99.54
~99.63/99.51/99.44 =~ 99.53
* 99.63/99.56/99.46 = 99.55
*99.61/99.54/99.44 = 99.53
* 99.66/99.54/99.49 = 99.56
* 99.66/99.54/99.51 = 99.57
Softmax /7 e | R LR *99.66/99.51/99.46 = 99.54
~99.63/99.51/99.44 =~ 99.53
*99.66/99.51/99.46 = 99.54
~99.63/99.51/99.44 =~ 99.53
* 99.66/99.51/99.46 = 99.54
~ 99.63/99.51/99.44 =~ 99.53
* 99.63/99.56/99.46 = 99.55
*099.61/99.54/99.44 =~ 99.53
* 99.66/99.54/99.49 = 99.56
*099.66/99.54/99.51 = 99.57
Softmax  [#/7 ¥ & %] Softmax *99.66/99.51/99.46 ~ 99.54
~ 99.63/99.51/99.44 =~ 99.53
* 09.66/99.51/99.46 = 99.54
~ 99.63/99.51/99.44 =~ 99.53
* 99.66/99.51/99.46 = 99.54
~ 99.63/99.51/99.44 =~ 99.53
* 99.63/99.56/99.46 = 99.55

99.61/99.51/99.44 =~ 99.52
* 99.63/99.54/99.46 = 99.54
*099.63/99.54/99.49 =~ 99.55
Softmax /7. ¥ |& @ Softmax * 09.66/99.51/99.46 =~ 99.54
~99.63/99.51/99.44 =~ 99.53
* 99.66/99.51/99.46 = 99.54
~99.63/99.51/99.44 =~ 99.53
* 99.66/99.51/99.46 = 99.54
~99.63/99.51/99.44 =~ 99.53
* 99.63/99.56/99.46 = 99.55

99.61/99.51/99.44 =~ 99.52
*99.61/99.54/99.44 = 99.53
*099.61/99.54/99.44 =~ 99.53
Softmax L 5 Au[EL RN * 99.66/99.51/99.46 = 99.54
~99.63/99.51/99.44 =~ 99.53
* 99.66/99.51/99.46 = 99.54
~99.63/99.51/99.44 =~ 99.53
* 99.66/99.51/99.46 = 99.54
~99.63/99.51/99.44 = 99.53
* 99.63/99.56/99.46 = 99.55
*099.61/99.54/99.44 = 99.53
* 99.66/99.54/99.49 = 99.56
*09.66/99.54/99.51 = 99.57
Softmax = ER xR * 09.66/99.51/99.46 = 99.54
~99.63/99.51/99.44 = 99.53
* 99.66/99.51/99.46 = 99.54
~99.63/99.51/99.44 = 99.53
* 99.66/99.51/99.46 = 99.54
~99.63/99.51/99.44 = 99.53
* 99.63/99.56/99.46 = 99.55
*09.61/99.54/99.44 = 99.53
* 99.66/99.54/99.49 = 99.56
*09.66/99.54/99.51 = 99.57
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o R A

il Sl e

I R (%)

Softmax

Softmax

Softmax

Softmax

Softmax

Softmax

% %] Softmax

*99.66/99.51/99.46 = 99.54

=~ 99.63/99.51/99.44 = 99.53

*99.66/99.51/99.46 = 99.54

~99.63/99.51/99.44 =~ 99.53

*99.66/99.51/99.46 = 99.54

= 99.63/99.51/99.44 = 99.53

*99.63/99.56/99.46 = 99.55

99.61/99.51/99.44 = 99.52

*99.63/99.54/99.46 = 99.54

*99.63/99.54/99.49 = 99.55

£ & Softmax

*99.66/99.51/99.46 = 99.54

= 99.63/99.51/99.44 = 99.53

*99.66/99.51/99.46 = 99.54

=~ 99.63/99.51/99.44 = 99.53

*99.66/99.51/99.46 = 99.54

=~ 99.63/99.51/99.44 = 99.53

*99.63/99.56/99.46 =~ 99.55

99.61/99.51/99.44 = 99.52

*99.61/99.54/99.44 = 99.53

*99.61/99.54/99.44 =~ 99.53

(EN

I

IE

(RS

N uE R

*99.66/99.51/99.46 = 99.54

=~ 99.63/99.51/99.44 = 99.53

*99.66/99.51/99.46 = 99.54

=~ 99.63/99.51/99.44 = 99.53

*99.66/99.51/99.46 = 99.54

=~ 99.63/99.51/99.44 = 99.53

*99.63/99.56/99.46 = 99.55

99.61/99.54/99.42 = 99.52

* 99.66/99.54/99.49 = 99.56

*99.66/99.54/99.51 = 99.57

S P A

*99.66/99.51/99.46 = 99.54

~ 99.63/99.51/99.44 = 99.53

*99.66/99.51/99.46 = 99.54

~ 99.63/99.51/99.44 = 99.53

*99.66/99.51/99.46 = 99.54

~ 99.63/99.51/99.44 = 99.53

* 99.63/99.56/99.46 = 99.55

99.61/99.54/99.42 =~ 99.52

*99.66/99.56/99.49 = 99.57

*99.66/99.54/99.51 =~ 99.57

/& 4] Softmax

*99.66/99.51/99.46 = 99.54

~ 99.63/99.51/99.44 = 99.53

*99.66/99.51/99.46 = 99.54

~ 99.63/99.51/99.44 = 99.53

*99.66/99.51/99.46 = 99.54

= 99.63/99.51/99.44 = 99.53

* 99.63/99.56/99.46 =~ 99.55

99.61/99.51/99.44 = 99.52)

* 99.63/99.56/99.46 = 99.55

* 99.63/99.54/99.49 = 99.55

£ & Softmax

*99.66/99.51/99.46 = 99.54

= 99.63/99.51/99.44 = 99.53

*99.66/99.51/99.46 = 99.54

= 99.63/99.51/99.44 = 99.53

*99.66/99.51/99.46 = 99.54

= 99.63/99.51/99.44 = 99.53

*99.61/99.56/99.46 = 99.54

99.61/99.51/99.44 = 99.52

*99.61/99.54/99.44 =~ 99.53

*99.61/99.54/99.44 = 99.53
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FATIRPEIFFELA I IR IAE (B ES H I R (%)

2 L AT/ e e W *99.66/99.51/99.46 = 99.54
=~ 99.63/99.51/99.44 = 99.53
*99.66/99.51/99.46 = 99.54
~99.63/99.51/99.44 =~ 99.53
*99.66/99.51/99.46 = 99.54
= 99.63/99.51/99.44 = 99.53
*99.63/99.56/99.46 = 99.55
*99.61/99.54/99.44 = 99.53
*99.66/99.54/99.49 = 99.56
*99.66/99.54/99.51 = 99.57
2 i L e R e *99.66/99.51/99.46 = 99.54
= 99.63/99.51/99.44 = 99.53
*99.66/99.51/99.46 = 99.54
=~ 99.63/99.51/99.44 = 99.53
*99.66/99.51/99.46 = 99.54
=~ 99.63/99.51/99.44 = 99.53
*99.63/99.56/99.46 =~ 99.55
*99.61/99.54/99.44 = 99.53
*99.66/99.54/99.49 = 99.56
*99.66/99.54/99.51 =~ 99.57
2 i/ 2 v | H] Softmax *99.66/99.51/99.46 = 99.54
=~ 99.63/99.51/99.44 = 99.53
*99.66/99.51/99.46 = 99.54
=~ 99.63/99.51/99.44 = 99.53
*99.66/99.51/99.46 = 99.54
=~ 99.63/99.51/99.44 = 99.53
*99.63/99.56/99.46 = 99.55

99.61/99.51/99.44 = 99.52
*99.63/99.54/99.46 = 99.54
*99.63/99.54/99.49 = 99.55
L L /7 1w | & B Softmax *99.66/99.51/99.46 = 99.54
~ 99.63/99.51/99.44 = 99.53
*99.66/99.51/99.46 = 99.54
~ 99.63/99.51/99.44 = 99.53
*99.66/99.51/99.46 = 99.54
~ 99.63/99.51/99.44 = 99.53
* 99.63/99.56/99.46 = 99.55

99.61/99.51/99.44 = 99.52
*99.61/99.54/99.44 = 99.53
*99.61/99.54/99.44 =~ 99.53
T g I 35 I RN *99.66/99.51/99.46 = 99.54
~ 99.63/99.51/99.44 = 99.53
*99.66/99.51/99.46 = 99.54
~ 99.63/99.51/99.44 = 99.53
*99.66/99.51/99.46 = 99.54
= 99.63/99.51/99.44 = 99.53
* 99.63/99.56/99.46 =~ 99.55
*99.61/99.54/99.44 = 99.53
* 99.66/99.54/99.49 = 99.56
* 99.66/99.54/99.51 = 99.57
& gL T 5 EN R ALE N *99.66/99.51/99.46 = 99.54
= 99.63/99.51/99.44 = 99.53
*99.66/99.51/99.46 = 99.54
= 99.63/99.51/99.44 = 99.53
*99.66/99.51/99.46 = 99.54
= 99.63/99.51/99.44 = 99.53
* 99.63/99.56/99.46 = 99.55
*99.61/99.54/99.44 = 99.53
* 99.66/99.54/99.49 = 99.56
* 99.66/99.54/99.51 = 99.57
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o R A

TERTESES IR

I R (%)

T

£ i

it

T

EEE

o

T 15

% %] Softmax

*99.66/99.51/99.46 = 99.54

=~ 99.63/99.51/99.44 = 99.53

*99.66/99.51/99.46 = 99.54

~99.63/99.51/99.44 =~ 99.53

*99.66/99.51/99.46 = 99.54

= 99.63/99.51/99.44 = 99.53

*99.63/99.56/99.46 = 99.55

99.61/99.51/99.44 = 99.52

*99.63/99.54/99.46 = 99.54

*99.63/99.54/99.49 = 99.55

£ & Softmax

*99.66/99.51/99.46 = 99.54

= 99.63/99.51/99.44 = 99.53

*99.66/99.51/99.46 = 99.54

=~ 99.63/99.51/99.44 = 99.53

*99.66/99.51/99.46 = 99.54

=~ 99.63/99.51/99.44 = 99.53

*99.63/99.56/99.46 =~ 99.55

99.61/99.51/99.44 = 99.52

*99.61/99.54/99.44 = 99.53

*99.61/99.54/99.44 =~ 99.53

(EN

I

IE

(RS

N uE R

*99.66/99.51/99.46 = 99.54

=~ 99.63/99.51/99.44 = 99.53

*99.66/99.51/99.46 = 99.54

=~ 99.63/99.51/99.44 = 99.53

*99.66/99.51/99.46 = 99.54

=~ 99.63/99.51/99.44 = 99.53

*99.63/99.56/99.46 = 99.55

*99.61/99.54/99.44 =~ 99.53

* 99.66/99.54/99.49 = 99.56

*99.66/99.54/99.51 = 99.57

S P A

*99.66/99.51/99.46 = 99.54

~ 99.63/99.51/99.44 = 99.53

*99.66/99.51/99.46 = 99.54

~ 99.63/99.51/99.44 = 99.53

*99.66/99.51/99.46 = 99.54

~ 99.63/99.51/99.44 = 99.53

* 99.63/99.56/99.46 = 99.55

*99.61/99.54/99.44 =~ 99.53

* 99.66/99.54/99.49 = 99.56

*99.66/99.54/99.51 =~ 99.57

/& 4] Softmax

*99.66/99.51/99.46 = 99.54

~ 99.63/99.51/99.44 = 99.53

*99.66/99.51/99.46 = 99.54

~ 99.63/99.51/99.44 = 99.53

*99.66/99.51/99.46 = 99.54

= 99.63/99.51/99.44 = 99.53

* 99.63/99.56/99.46 =~ 99.55

99.61/99.51/99.44 = 99.52)

*99.63/99.54/99.46 = 99.54

* 99.63/99.54/99.49 = 99.55

£ & Softmax

*99.66/99.51/99.46 = 99.54

= 99.63/99.51/99.44 = 99.53

*99.66/99.51/99.46 = 99.54

= 99.63/99.51/99.44 = 99.53

*99.66/99.51/99.46 = 99.54

= 99.63/99.51/99.44 = 99.53

* 99.63/99.56/99.46 = 99.55

99.61/99.51/99.44 = 99.52

*99.61/99.54/99.44 =~ 99.53

*99.61/99.54/99.44 = 99.53

264

doi:10.6342/NTU202402182



37. 9 % 3.7-3.7.2(MNIST) % % & %

% 7.37: F % 3.7-3.72(MNIST) = & & % %
AR AE HIES # I R (%)

= 0 [Softmax-tF £z 33 & 88.73/88.58/86.55 ~ 87.95
A A | 88.53/88.49/86.26 = 87.76
Softmax-7 ¥ 89.34/88.06/84.66 ~ 87.35
89.14/87.74/84.44 = 87.11
Softmax- f& 86.59/83.34/82.54 =~ 84.16
86.28/82.90/82.23 = 83.80
A 94.06/93.27/93.01 = 93.45
82.63/79.15/76.32 = 79.37
17 3 BE-Soft 94.90/93.91/93.10 = 93.97
94.92/93.82/93.31 = 94.02)
TFREER 88.50/88.48/86.71 = 87.90
88.39/88.27/86.43 = 87.70
89.25/87.06/84.24 = 86.85
89.13/86.85/84.10 = 86.69
86.16/82.83/82.65 ~ 83.88
86.08/82.45/82.28 = 83.60
94.10/93.30/93.09 = 93.50
82.65/79.16/76.41 = 79.41
94.86/93.94/93.19 = 94.00
94.96/93.86/93.29 = 94.04
/%] Softmax 91.69/91.15/90.22 = 91.02
91.20/90.98/89.69 = 90.62
92.02/90.49/87.85 = 90.12
91.75/90.11/87.48 = 89.78
90.65/88.36/86.57 = 88.53
89.77/87.61/85.87 = 87.75
94.31/93.93/93.26 = 93.83
82.83/79.09/76.42 = 79.45
93.93/93.92/93.13 = 93.66
93.98/93.90/93.12 = 93.67
£ & Softmax 91.45/90.50/89.45 = 90.47
90.90/90.05/89.34 = 90.10
92.42/89.34/87.10 = 89.62
92.12/88.97/86.83 = 89.31
90.64/88.34/86.55 ~ 88.51
89.77/87.60/85.87 = 87.75
94.34/93.75/93.04 = 93.71
82.82/79.18/76.38 = 79.46
94.03/93.90/93.13 = 93.69
94.06/93.89/93.14 = 93.70

/7

E-D
L

L

/7.

E-D

tg3

E)
La
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AR I RRREIFFLAFSIAFIHRIAE HAOES # E R (%)

Softmax F/ 7 e e B E L0 88.93/86.36/85.87 =~ 87.05
88.53/85.75/85.48 =~ 86.59
91.08/89.45/85.99 =~ 88.84
90.91/89.27/85.84 =~ 88.67
88.60/86.08/83.04 = 85.91
88.32/85.44/83.11 = 85.62
91.92/90.05/89.17 = 90.38
81.32/79.08/75.71 = 78.70
92.85/91.98/90.98 =~ 91.94
93.01/92.15/91.68 = 92.28
Softmax Vi ARG - S 87.07/77.72/76.67 = 80.49
88.06/79.05/78.30 = 81.80
91.08/89.45/85.99 ~ 88.84
90.91/89.27/85.84 =~ 88.67
86.23/76.44/75.54 = 79.40
86.81/77.96/77.42 = 80.73
89.42/83.78/83.07 = 85.42
80.00/78.04/74.40 = 77.48
92.96/91.25/90.32 = 91.51
93.40/91.77/90.88 = 92.02
Softmax  [#/7 ¥ & %] Softmax 92.29/87.33/86.01 ~ 88.54
92.35/87.56/86.12 =~ 88.68
93.05/91.21/88.62 = 90.96
92.78/90.98/88.42 =~ 90.73
91.52/86.27/84.44 = 87.41
91.46/86.39/84.76 =~ 87.54
93.88/93.57/92.85=93.43
81.96/78.97/75.33 = 78.75
93.63/93.09/92.77 =~ 93.16
93.68/93.19/92.90 = 93.26
Softmax /7. ¥ |& @ Softmax 91.82/86.73/85.67 = 88.07
92.02/86.96/85.82 ~ 88.27
92.56/91.32/89.13 = 91.00
92.32/90.99/88.89 =~ 90.73
91.59/86.04/84.28 =~ 87.30
91.68/86.17/84.59 =~ 87.48
93.79/93.34/92.85 =~ 93.33
81.91/78.95/75.33 = 78.73
93.51/92.79/92.71 = 93.00
93.51/92.88/92.80 = 93.06
Softmax L 35 LW F L 91.93/91.74/91.46 =91.71
91.70/91.65/91.15 = 91.50
90.17/88.66/85.21 = 88.01
89.98/88.44/85.11 =~ 87.84
90.21/88.76/87.18 =~ 88.72
89.95/88.26/87.09 =~ 88.43
94.72/93.72/92.53 = 93.66
82.63/79.26/76.05 = 79.31
94.05/93.75/92.88 = 93.56
94.05/93.80/93.12 = 93.66
Softmax = ER xR 89.06/83.82/83.71 = 85.53
89.06/84.00/83.83 =~ 85.63
90.17/88.66/85.21 = 88.01
89.98/88.44/85.11 =~ 87.84
86.76/81.66/81.09 = 83.17
87.05/81.67/81.27 = 83.33
94.23/92.30/92.28 = 92.94
81.96/78.87/75.81 =~ 78.88
94.49/93.76/93.07 = 93.77
94.58/93.74/93.18 =~ 93.83
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o R A

il Sl e

I R (%)

Softmax

Softmax

Softmax

Softmax

Softmax

Softmax

% %] Softmax

92.12/88.77/87.80 = 89.56

92.09/88.67/87.86 = 89.54

92.48/90.85/88.21 = 90.51

92.19/90.53/88.00 =~ 90.24

90.73/87.16/85.61 = 87.83

90.67/86.84/85.55 = 87.69

94.29/93.83/93.06 = 93.73

82.27/79.01/75.85 = 79.04

93.84/93.63/93.00 = 93.49

93.86/93.69/93.04 = 93.53

£ & Softmax

92.15/89.77/88.33 = 90.08

92.08/89.83/88.22 = 90.04

92.41/90.32/88.19 = 90.31

92.09/89.97/88.00 = 90.02

90.82/87.09/85.62 = 87.84

90.72/86.84/85.58 = 87.71

94.23/93.70/93.06 = 93.66

82.27/79.05/75.80 = 79.04

93.75/93.59/92.93 = 93.42)

93.73/93.67/92.96 =~ 93.45

(EN

I

IE

(RS

N uE R

91.20/87.52/85.19 = 87.97

90.79/87.17/84.84 = 87.60

88.01/85.57/82.63 =~ 85.40

87.83/85.25/82.41 = 85.16

89.48/85.44/83.49 = 86.14

89.35/85.47/83.87 = 86.23

92.38/91.84/86.01 = 90.08

81.48/79.02/75.93 = 78.81

93.25/92.65/88.99 = 91.63

93.21/92.92/89.27 = 91.80

S P A

84.71/76.61/74.85 = 78.72

85.58/77.76/77.55 = 80.30

88.01/85.57/82.63 =~ 85.40

87.83/85.25/82.41 = 85.16

77.96/74.14/71.76 = 74.62)

83.61/75.58/75.12 = 78.10

83.95/81.57/80.11 = 81.88

79.87/78.18/74.48 = 77.51

91.84/89.59/89.20 = 90.21

92.30/90.33/89.75 = 90.79

/& 4] Softmax

91.59/86.83/85.44 = 87.95

91.54/86.92/85.65 = 88.04

91.25/89.12/86.24 = 88.87

90.81/88.61/85.70 =~ 88.37

89.51/84.38/82.71 =~ 85.53

89.64/84.23/82.82 = 85.56)

94.46/93.51/92.89 = 93.62)

81.97/78.96/75.42 = 78.78

93.70/93.66/92.67 = 93.34

93.71/93.63/92.84 = 93.39

£ & Softmax

91.73/88.57/87.12 = 89.14

91.89/88.64/87.34 = 89.29

90.23/89.11/85.78 =~ 88.37

89.88/88.62/85.34 = 87.95

89.70/84.46/82.78 = 85.65

89.74/84.28/82.94 = 85.65

94.04/93.39/93.15 = 93.53

81.97/78.92/75.48 = 78.79

93.28/93.10/92.47 = 92.95

93.31/93.17/92.49 = 92.99
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FATIRPEIFFELA I IR IAE (B ES H I R (%)

2 L F/ L R e B E 91.88/90.80/87.64 = 90.11
91.62/90.43/87.46 = 89.84
93.18/91.71/89.24 = 91.38
93.05/91.58/89.19 = 91.27
92.38/90.28/87.22 = 89.96,
92.26/89.87/87.09 = 89.74
93.69/92.11/91.48 = 92.43
83.24/79.42/77.31 = 79.99
93.61/92.85/91.72 = 92.73
93.60/93.05/92.07 = 92.91
2 i L e R e 78.56/74.40/74.01 = 75.66
80.26/75.60/75.30 = 77.05
93.18/91.71/89.24 = 91.38
93.05/91.58/89.19 =91.27
78.26/74.03/73.60 = 75.30
80.02/75.20/74.91 = 76.71
79.71/79.41/78.29 = 79.14
82.35/78.99/76.12 = 79.15
92.42/90.93/88.96 = 90.77
92.69/91.29/89.34 = 91.11
2 i/ 2 v | H] Softmax 86.82/84.91/82.52 = 84.75
87.07/84.96/82.98 = 85.00
94.29/92.60/91.27 = 92.72)
94.16/92.46/91.15 = 92.59
86.75/84.66/82.18 =~ 84.53
86.98/84.61/82.64 = 84.74
94.22/92.72/91.68 = 92.87
82.43/79.07/75.94 = 79.15
94.01/93.48/92.46 = 93.32)
94.14/93.61/92.58 = 93.44
152 i /7 1w | & B Softmax 84.44/81.54/80.00 = 81.99
84.97/81.91/80.43 = 82.44
92.19/91.65/90.97 = 91.60
91.99/91.61/90.90 = 91.50
86.24/83.91/81.71 = 83.95
86.56/83.99/82.05 = 84.20
92.36/90.94/89.19 = 90.83
82.44/79.05/75.98 = 79.16
94.07/92.90/91.61 = 92.86
94.07/92.90/91.68 =~ 92.88
T g I 35 I RN 93.16/90.63/88.57 = 90.79
92.92/90.63/88.29 =~ 90.61
90.84/89.63/86.43 = 88.97
90.67/89.41/86.33 = 88.80
91.36/88.71/86.37 = 88.81
91.12/88.72/85.90 = 88.58
94.83/93.72/92.74 = 93.76
82.95/79.27/76.54 = 79.59
93.98/93.91/92.96 = 93.62
94.06/93.98/93.18 = 93.74
& gL T 5 EN R ALE N 83.78/80.87/80.05 = 81.57
84.32/81.04/80.35 =~ 81.90
90.84/89.63/86.43 = 88.97
90.67/89.41/86.33 = 88.80
82.63/79.40/78.58 =~ 80.20
83.34/79.63/78.87 = 80.61
90.38/90.20/89.53 = 90.04
82.49/79.03/76.32 = 79.28
94.42/93.34/92.46 = 93.41
94.62/93.42/92.61 = 93.55
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o R A

TERTESES IR

I R (%)

T

£ i

3E (-

T

EEE

o

T 15

% %] Softmax

89.01/87.22/85.29 = 87.17

88.99/87.01/85.42 = 87.14

93.08/91.46/88.98 = 91.17

92.76/91.24/88.82 = 90.94

88.50/86.52/84.17 =~ 86.40

88.38/86.01/84.33 =~ 86.24

94.68/93.62/92.85 = 93.72

82.65/79.07/76.20 = 79.31

93.98/93.77/92.93 = 93.56,

94.07/93.79/93.02 = 93.63

£ & Softmax

87.24/85.45/83.85 = 85.51

87.30/85.31/84.00 = 85.54

93.86/91.61/91.25 = 92.24

93.94/91.34/91.09 = 92.12

88.29/86.30/84.06 = 86.22

88.15/85.82/84.11 = 86.03

94.46/93.05/92.42 = 93.31

82.65/79.11/76.21 = 79.32

94.21/93.61/92.75 = 93.52)

94.22/93.63/92.80 =~ 93.55

(EN

I

IE

(RS

N uE R

93.16/87.73/87.71 = 89.53

92.86/87.54/86.88 =~ 89.09

88.69/87.08/83.83 =~ 86.53

88.48/86.73/83.66 = 86.29

90.44/85.90/84.75 = 87.03

89.98/85.99/83.61 = 86.53

94.73/92.95/91.46 = 93.05

83.21/79.26/77.21 = 79.89

93.97/93.94/92.61 = 93.51

93.91/93.85/92.74 = 93.50

S P A

75.30/73.70/72.52 = 73.84

78.80/74.90/74.08 = 75.93

88.69/87.08/83.83 =~ 86.53

88.48/86.73/83.66 ~ 86.29

73.40/72.08/71.02 = 72.17

77.46/73.49/72.56 = 74.50

76.89/76.56/76.17 = 76.54

82.18/79.17/76.48 = 79.28

89.72/89.35/87.64 =~ 88.90

90.09/89.96/88.31 = §9.45

/& 4] Softmax

86.28/84.26/82.06 ~ 84.20

86.52/84.04/82.55 =~ 84.37

91.75/90.01/87.26 = 89.67

91.31/89.54/86.81 =~ §9.22

85.57/82.86/80.43 = 82.95

85.64/82.35/80.90 = 82.96

93.99/92.54/91.43 = 92.65

82.42/79.11/76.05 = 79.19

94.31/93.43/92.24 = 93.33

94.40/93.41/92.32 = 93.38

£ & Softmax

84.31/82.09/80.30 ~ 82.23

84.67/82.19/80.75 = 82.54

94.37/90.41/89.83 = 91.54

93.94/89.96/89.10 = 91.00

85.27/82.46/80.07 =~ 82.60

85.41/82.04/80.60 = 82.68

91.94/91.02/90.00 = 90.99

82.44/79.13/76.18 = 79.25

93.86/92.76/91.50 = 92.71

93.86/92.79/91.59 = 92.75
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38. 9 % 3.8(MNIST) % % & %

% 7.38: % % 3.8(MNIST) = & i & 4

FAI% & R [Meta 53] & % B R (%) Ablation Study (%)
F) Eo] a2 1) 99.95/99.95/99.91 = 99.94

220 99.32/99.17/99.17 = 99.22

& 2L 3] 99.85/99.80/99.80 =~ 99.82

&2 4  98.90/98.29/98.09 ~ 98.43

& 2L 5 99.57/99.41/99.35 = 99.44

£

99.95/99.95/99.91 = 99.94

99.95/99.95/99.91 = 99.94

gl |

o2 4

99.37/99.13/99.13 = 99.21

99.32/99.17/99.03 = 99.17

* 98.84/98.64/98.24 ~ 98.57  98.79/98.49/98.09 = 98.46

1 100. /99.90/99.85 = 99.92,

100. /99.90/99.85 = 99.92

* 08.79/98.64/98.29 = 98.57
*99.68/99.62/99.57 = 99.62

98.84/98.34/98.14 = 98.44
99.51/99.46/99.46 = 99.48

Meta-MLP

99.95/99.95/99.91 = 99.94

99.95/99.95/99.91 = 99.94

99.37/99.17/99.08 = 99.21

99.37/99.13/99.03 = 99.18

*99.95/99.85/99.80 = 99.87

100. /100. /99.90 = 99.97

* 98.95/98.84/98.34 = 98.71

99.00/98.29/98.09 = 98.46

*99.68/99.57/99.51 = 99.59

99.62/99.51/99.35 = 99.49

Softmax

Meta-50-N

99.95/99.95/99.91 = 99.94

99.95/99.95/99.91 = 99.94

99.32/99.17/99.17 = 99.22

99.37/99.17/99.08 = 99.21

*99.90/99.80/99.80 = 99.83

100. /99.85/99.80 = 99.88

* 98.90/98.49/98.29 = 98.56

98.84/98.44/98.09 = 98.46

*99.62/99.51/99.41 = 99.51

99.57/99.46/99.41 = 99.48

Meta-SVM

99.95/99.95/99.91 = 99.94

99.95/99.95/99.91 = 99.94

99.37/99.13/99.08 = 99.19

99.37/99.13/99.03 = 99.18

*99.95/99.85/99.80 = 99.87

100. /99.85/99.80 =~ 99.88

* 98.84/98.54/98.24 =~ 98.54

98.90/98.34/98.04 = 98.43

*99.57/99.46/99.46 = 99.50

99.57/99.46/99.35 = 99.46

Meta-MLP

99.95/99.95/99.91 = 99.94

99.95/99.95/99.91 = 99.94

99.32/99.13/99.08 =~ 99.18

99.37/99.17/99.08 =~ 99.21

*99.95/99.85/99.80 =~ 99.87

99.95/99.85/99.80 = 99.87

* 98.90/98.64/98.34 = 98.63

98.90/98.39/98.09 = 98.46

*99.57/99.46/99.41 = 99.48

99.57/99.41/99.35 = 99.44

99.95/99.95/99.91 = 99.94

99.95/99.95/99.91 = 99.94

99.32/99.17/99.13 = 99.21

99.37/99.17/99.08 = 99.21

*99.90/99.90/99.85 = 99.88

100. /99.85/99.80 =~ 99.88

98.34/96.99/95.48 = 96.94

98.84/98.49/98.14 = 98.49

*99.68/99.62/99.51 = 99.60

99.46/99.46/99.41 = 99.44

99.95/99.95/99.91 = 99.94

99.95/99.95/99.91 = 99.94

99.37/99.13/99.08 = 99.19

99.37/99.17/99.08 = 99.21

*99.95/99.85/99.85 =~ 99.88

100. /99.85/99.85 = 99.90

* 98.74/98.74/98.24 =~ 98.57

98.95/98.39/98.09 = 98.48

*99.68/99.62/99.57 = 99.62

99.57/99.46/99.41 = 99.48

99.95/99.95/99.91 = 99.94

| |
520 50% 99.90/99.85/99.85 = 99.87  99.95/99.85/99.80 = 99.87
|

*99.68/99.57/99.51 = 99.59

99.95/99.95/99.91 = 99.94

99.57/99.41/99.35 = 99.44
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2 =% 3.9(MNIST) % & %

% 7.39: 7 % 3.9(MNIST);{Z§§.T€£§< %

L

R

IESES IR

“""lﬁe?».p‘iﬁ

RIN-3=Y

3 B (%)

E-)

/,
]

‘:&‘

ﬂu‘!‘wl
S
§8L3
& 8t 4
§8L 5

98.42/98.29/98.23 = 98.31

98.29/98.19/98.09 = 98.19

98.24/98.20/97.87 = 98.10

91.61/89.04/86.58 = §9.08

97.45/97.38/97.11 = 97.31

E-)

E)

E-)

-
,

B

98.91/98.80/98.75 = 98.82

S-P AT

98.94/98.91/98.82 = 98.89

E-)

E-1y

E-1

E-1

/T

/7.

L

7

L

7

L

'LLjﬂ[\i

AT

Softmax-# £z

AL Ik

98.90/98.87/98.79 = 98.85

BB

*

98.94/98.91/98.83 = 98.89

Softmax- Z. &

98.90/98.84/98.78 = 98.84

98.94/98.92/98.83 = 98.90

Softmax-= f&

98.90/98.86/98.74 = 98.83

98.94/98.92/98.83 = 98.90

EE-AE

98.94/98.87/98.74 =~ 98.85

98.87/98.86/98.58 = 98.77

231 #F-Soft

98.92/98.92/98.79 =~ 98.88

98.94/98.87/98.74 = 98.85

TR E LR

98.91/98.86/98.79 = 98.85

98.94/98.91/98.82 = 98.89

98.89/98.84/98.78 = 98.84

98.94/98.92/98.83 = 98.90

98.91/98.86/98.74 = 98.84

98.94/98.92/98.83 = 98.90

98.93/98.87/98.74 =~ 98.85

98.86/98.85/98.60 = 98.77

98.93/98.93/98.80 ~ 98.89

98.93/98.87/98.74 = 98.85

5] Softmax

98.90/98.84/98.80 ~ 98.85

98.94/98.91/98.82 = 98.89

98.90/98.84/98.78 = 98.84

98.94/98.91/98.82 = 98.89

98.91/98.85/98.73 = 98.83

98.94/98.91/98.82 = 98.89

98.92/98.86/98.76 =~ 98.85

98.87/98.81/98.58 = 98.75

98.93/98.90/98.78 =~ 98.87

98.92/98.86/98.76 =~ 98.85

£ & Softmax

98.91/98.85/98.80 =~ 98.85

98.94/98.91/98.82 = 98.89

98.90/98.84/98.78 = 98.84

98.94/98.91/98.82 = 98.89

98.91/98.85/98.73 = 98.83

98.94/98.91/98.82 = 98.89

98.93/98.87/98.75 = 98.85

98.88/98.85/98.60 = 98.78

98.93/98.90/98.74 = 98.86,

98.93/98.87/98.75 = 98.85
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AR I RRREIFFLAFSIAFIHRIAE HAOES # R (%)

Softmax F/ 7 e e B E L0 98.90/98.86/98.79 =~ 98.85
* 08.94/98.91/98.83 =~ 98.89

98.90/98.84/98.78 =~ 98.84
1 98.94/98.92/98.83 =~ 98.90

98.90/98.87/98.76 =~ 98.84
* 08.94/98.91/98.83 =~ 98.89

98.95/98.86/98.75 = 98.85

08.87/98.85/98.61 =~ 98.78

98.91/98.91/98.78 =~ 98.87

08.95/98.86/98.75 =~ 98.85
Softmax Vi ARG - S 98.90/98.86/98.79 = 98.85
= 98.94/98.91/98.82 = 98.89
98.90/98.84/98.78 =~ 98.84
98.94/98.92/98.83 =~ 98.90
98.91/98.87/98.76 = 98.85
98.94/98.92/98.83 =~ 98.90
98.93/98.87/98.76 = 98.85
98.87/98.85/98.62 =~ 98.78
98.92/98.92/98.79 =~ 98.88
98.93/98.87/98.76 = 98.85
Softmax i/ 2 v | H] Softmax 98.90/98.84/98.80 = 98.85
~ 98.94/98.91/98.82 ~ 98.89

08.89/98.84/98.80 = 98.84
~ 98.94/98.91/98.82 ~ 98.89

98.91/98.86/98.76 = 98.84
~ 98.94/98.91/98.82 ~ 98.89

98.94/98.86/98.76 = 98.85

98.87/98.84/98.59 =~ 98.77

98.93/98.89/98.77 = 98.86

98.94/98.86/98.76 =~ 98.85
Softmax /7. ¥ |& @ Softmax 98.90/98.85/98.81 ~ 98.85
~ 98.94/98.91/98.82 =~ 98.89

08.89/98.84/98.80 = 98.84
~ 98.94/98.91/98.82 ~ 98.89

98.91/98.86/98.76 = 98.84
~ 98.94/98.91/98.82 =~ 98.89

98.93/98.87/98.75 = 98.85

98.87/98.86/98.61 = 98.78

98.93/98.90/98.74 = 98.86

98.93/98.87/98.75 = 98.85
Softmax L 5 AR S S 98.91/98.87/98.79 = 98.86
* 08.94/98.91/98.83 =~ 98.89
98.90/98.84/98.78 =~ 98.84
98.94/98.92/98.83 =~ 98.90
98.90/98.86/98.74 = 98.83
98.94/98.92/98.83 = 98.90
98.94/98.87/98.75 = 98.85
98.86/98.86/98.59 =~ 98.77
08.92/98.91/98.79 = 98.87
98.94/98.87/98.75 = 98.85
Softmax = ER xR 98.91/98.86/98.79 =~ 98.85
~ 98.94/98.91/98.82 =~ 98.89
98.90/98.84/98.78 = 98.84
98.94/98.92/98.83 = 98.90
98.91/98.87/98.75 = 98.84
98.94/98.92/98.83 = 98.90
98.93/98.87/98.75 = 98.85
98.87/98.85/98.60 = 98.77
98.93/98.92/98.80 = 98.88
98.93/98.87/98.75 = 98.85
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FAwE R

3T

EAES TR

R (%)

Softmax

Softmax

Softmax

Softmax

Softmax

T 15

I 15

% %] Softmax

98.90/98.84/98.80 =~ 98.85

~ 98.94/98.91/98.82 = 98.89

98.89/98.84/98.80 = 98.84

~ 98.94/98.91/98.82 ~ 98.89

98.91/98.85/98.76 = 98.84

~ 98.94/98.91/98.82 =~ 98.89

98.93/98.86/98.76 = 98.85

98.87/98.84/98.59 = 98.77

98.93/98.90/98.78 = 98.87

98.93/98.86/98.76 = 98.85

£ & Softmax

98.91/98.85/98.81 = 98.86

98.94/98.91/98.82 = 98.89

98.89/98.84/98.80 = 98.84

98.94/98.91/98.82 = 98.89

98.91/98.85/98.76 = 98.84

98.94/98.91/98.82 = 98.89

98.93/98.87/98.75 = 98.85

98.88/98.87/98.61 = 98.79

98.93/98.90/98.74 = 98.86

98.93/98.87/98.75 =~ 98.85

(EN

S

(EES

AW FE L

98.91/98.88/98.75 = 98.85

98.95/98.91/98.83 = 98.90

98.90/98.85/98.75 = 98.83

98.94/98.92/98.83 = 98.90

98.91/98.88/98.75 = 98.85

98.94/98.92/98.83 = 98.90

98.92/98.86/98.77 = 98.85

98.87/98.85/98.63 =~ 98.78

98.93/98.92/98.81 = 98.89

98.92/98.86/98.77 =~ 98.85

98.92/98.87/98.75 = 98.85

98.95/98.91/98.82 = 98.89

98.90/98.84/98.75 = 98.83

98.94/98.92/98.83 =~ 98.90

98.92/98.89/98.75 = 98.85

98.94/98.92/98.82 = 98.89

98.93/98.87/98.76 = 98.85

98.85/98.84/98.64 =~ 98.78
98.93/98.87/98.76 =~ 98.85

/& 4] Softmax

98.91/98.87/98.77 = 98.85

98.94/98.91/98.82 = 98.89

98.91/98.84/98.76 = 98.84

98.94/98.91/98.82 = 98.89

98.90/98.87/98.75 = 98.84

98.94/98.91/98.82 = 98.89

98.94/98.87/98.75 = 98.85

98.86/98.84/98.60 = 98.77

98.92/98.85/98.80 = 98.86

98.94/98.87/98.75 = 98.85

£ & Softmax

98.91/98.88/98.77 = 98.85

98.94/98.91/98.82 = 98.89

98.91/98.85/98.76 =~ 98.84

98.94/98.92/98.83 = 98.90

98.90/98.87/98.75 = 98.84

98.94/98.91/98.82 = 98.89

98.94/98.88/98.76 = 98.86

98.87/98.87/98.61 = 98.78

98.94/98.88/98.78 = 98.87

98.94/98.88/98.76 = 98.86
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FATIRPEIFFELA I IR IAE (B ES H I R (%)

2 L F/ L R e B E 98.91/98.85/98.80 =~ 98.85
=~ 98.94/98.91/98.82 = 98.89
98.91/98.85/98.80 = 98.85
~ 98.94/98.91/98.82 ~ 98.89
98.89/98.85/98.79 = 98.84
=~ 98.94/98.91/98.82 = 98.89
98.92/98.86/98.76 = 98.85
98.88/98.84/98.59 = 98.77
98.91/98.90/98.80 = 98.87
98.92/98.86/98.76 =~ 98.85
2 i L e R e 98.91/98.85/98.80 = 98.85
=~ 98.94/98.91/98.82 = 98.89
98.91/98.85/98.80 = 98.85
=~ 98.94/98.91/98.82 = 98.89
98.90/98.85/98.78 = 98.84
=~ 98.94/98.91/98.82 =~ 98.89
98.93/98.86/98.76 = 98.85
98.88/98.82/98.59 = 98.76
98.92/98.90/98.79 = 98.87
98.93/98.86/98.76 =~ 98.85
2 i/ 2. v e |4 B] Softmax 98.90/98.84/98.80 = 98.85
= 98.94/98.91/98.82 =~ 98.89
98.90/98.84/98.80 = 98.85
=~ 98.94/98.91/98.82 =~ 98.89
98.89/98.84/98.80 = 98.84
=~ 98.94/98.91/98.82 =~ 98.89
98.92/98.86/98.76 = 98.85
98.88/98.81/98.59 = 98.76
98.93/98.89/98.76 = 98.86
98.92/98.86/98.76 =~ 98.85
L L /7 1w | & B Softmax 98.90/98.85/98.80 = 98.85
~ 98.94/98.91/98.82 = 98.89
98.90/98.84/98.80 =~ 98.85
~ 98.94/98.91/98.82 = 98.89
98.89/98.84/98.80 = 98.84
~ 98.94/98.91/98.82 = 98.89
98.92/98.86/98.76 =~ 98.85
98.89/98.81/98.59 =~ 98.76
98.92/98.88/98.77 = 98.86
98.92/98.86/98.76 =~ 98.85
il L= TR N 98.90/98.85/98.80 =~ 98.85
~ 98.94/98.91/98.82 = 98.89
98.90/98.84/98.78 = 98.84
98.94/98.92/98.83 =~ 98.90
98.90/98.86/98.78 =~ 98.85
* 98.94/98.91/98.83 = 98.89
98.94/98.87/98.77 = 98.86
98.86/98.86/98.59 = 98.77
98.92/98.91/98.78 = 98.87
98.94/98.87/98.77 = 98.86
& gL T 5 EN R ALE N 98.91/98.85/98.80 = 98.85
~ 98.94/98.91/98.82 = 98.89
98.90/98.84/98.78 =~ 98.84
98.94/98.92/98.83 = 98.90
98.91/98.85/98.78 =~ 98.85
98.94/98.92/98.83 = 98.90
98.92/98.87/98.77 = 98.85
98.86/98.84/98.60 = 98.77
98.92/98.92/98.78 = 98.87
98.92/98.87/98.77 = 98.85
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AR I RPREIFFELAFSIAFIHRIAE ( HAOES # IR (%)

L IETL T 5 /& %] Softmax 98.90/98.84/98.81 = 98.85
=~ 98.94/98.91/98.82 = 98.89
98.90/98.84/98.80 = 98.85
~ 98.94/98.91/98.82 ~ 98.89
98.91/98.84/98.79 =~ 98.85
=~ 98.94/98.91/98.82 = 98.89
98.93/98.86/98.76 = 98.85
98.87/98.81/98.59 = 98.76
98.93/98.89/98.77 = 98.86
98.93/98.86/98.76 = 98.85
I L = & & Softmax 98.90/98.85/98.81 = 98.85
=~ 98.94/98.91/98.82 = 98.89
98.89/98.84/98.80 = 98.84
=~ 98.94/98.91/98.82 = 98.89
98.91/98.84/98.79 = 98.85
=~ 98.94/98.91/98.82 =~ 98.89
98.92/98.87/98.76 = 98.85
98.88/98.84/98.59 = 98.77
98.93/98.87/98.76 = 98.85
98.92/98.87/98.76 =~ 98.85
2 (EE RE E LR 98.90/98.88/98.79 = 98.86
98.95/98.91/98.83 = 98.90
98.89/98.84/98.76 = 98.83
98.94/98.92/98.83 = 98.90
98.91/98.86/98.74 = 98.84
98.94/98.92/98.83 = 98.90
98.94/98.87/98.75 = 98.85
98.87/98.86/98.60 =~ 98.78
98.93/98.92/98.81 = 98.89
98.94/98.87/98.75 =~ 98.85
152 i S EN SR ALEN 98.91/98.88/98.78 = 98.86
~ 98.94/98.91/98.82 = 98.89
98.89/98.84/98.75 = 98.83
98.94/98.92/98.83 =~ 98.90
98.92/98.86/98.74 = 98.84
98.94/98.92/98.83 =~ 98.90
98.93/98.87/98.76 = 98.85
98.86/98.85/98.61 =~ 98.77
* 98.95/98.93/98.80 =~ 98.89
98.93/98.87/98.76 =~ 98.85
Ji E'S % %] Softmax 98.90/98.85/98.79 = 98.85
~ 98.94/98.91/98.82 = 98.89
98.91/98.84/98.79 = 98.85
~ 98.94/98.91/98.82 = 98.89
98.91/98.86/98.74 = 98.84
~ 98.94/98.91/98.82 = 98.89
98.94/98.86/98.75 = 98.85
98.87/98.82/98.58 = 98.76
98.93/98.88/98.77 = 98.86
98.94/98.86/98.75 = 98.85
L L LIS & & Softmax 98.91/98.87/98.80 = 98.86
~ 98.94/98.91/98.82 = 98.89
98.90/98.84/98.78 =~ 98.84
~ 98.94/98.91/98.82 = 98.89
98.91/98.86/98.74 =~ 98.84
~ 98.94/98.91/98.82 = 98.89
98.94/98.88/98.73 =~ 98.85
98.87/98.87/98.61 = 98.78
98.93/98.89/98.74 =~ 98.85
98.94/98.88/98.73 = 98.85
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EA IR RET A B A KARAAE (KRS ¥ 5 R (%)

F F F Meta- 75 @ 2t 1 [Meta-FCL 98.82/98.75/98.63 =~ 98.73
Meta-7% & 8L 2 98.73/98.69/98.66 ~ 98.69
Meta- 5% & Bt 3 98.80/98.77/98.67 = 98.75
Meta-7% & 2k 4 99.00/98.89/98.74 ~ 98.88
Meta- 5% & 8L 5 98.94/98.86/98.75 = 98.85

Softmax Eo E Meta-FCL 98.82/98.81/98.79 ~ 98.81

98.87/98.86/98.69 = 98.81

98.88/98.85/98.78 = 98.84

98.90/98.90/98.79 = 98.86

98.88/98.81/98.78 = 98.82

1 98.96/98.94/98.80 =~ 98.90

1 98.92/98.92/98.85 = 98.90
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40. 7 % 3.10-3.10.1(MNIST) = & % &

% 7.40: 7 % 3.10-3.10.I(MNIST) = & % % %

FTEE G RN P RS T AR FFSA F U ER
# £ # £ 2 98.45
) 1| (97.34)-00.61 % 00.14 %|  00.07 %| (-00.11) 98.34 %
(98.86) -00.15 % 00.09 %|  00.02 %| (-00.07) 98.39 %
(97.85)-01.12 % 00.18%|  00.13 %| (-00.15) 98.30 %
(98.39)-01.03 % 00.16 %|  00.12 %| (-00.14) 98.31 %
(98.91)-00.37 % 00.12%|  00.04 %| (-00.10) 98.35 %
(98.99)-01.39 % 00.18%|  00.14 %| (-00.16) 98.29 %
(99.12) -00.69 % 00.14%|  00.07 % 0.11) 98.34 %
(98.24) -00.66 % 00.13%|  00.08 % 0.11) 98.35 %
(97.96) -00.95 % 00.16 % 00.11 % 0.13) 98.32 %
(98.95) -00.96 % 00.18 % 00.11 % 0.15) 98.30 %
B2 (97.34) -00.65 % 00.15 %,  00.07 % 0.11) 98.34 %

(98.86) -00.20 % 00.12 % 00.03 %
(97.85)-01.12 % 00.20 % 00.13 %
(98.39) -00.96 % 00.17 % 00.11 %
(98.91)-00.44 % 00.13 % 00.05 %
(98.99)-01.21 % 00.20 % 00.12 %
(99.12) -00.69 % 00.15 % 00.07 %
(98.24) -00.57 % 00.14 % 00.07 %
(97.96) -00.86 % 00.17 % 00.10 %
(98.95) -00.89 % 00.17 % 00.10 %
983 -00.65 % 00.14 % 00.07 %
-00.14 % 00.09 % 00.02 %
-01.09 % 00.19 % 00.13 %
-01.09 % 00.17 % 00.13 %
-00.40 % 00.13 % 00.04 %
-01.21 % 00.16 % 00.12 %
-00.70 % 00.13 % 00.07 %

(-
(-
(-
(-
E_
(-00.08) 98.37 %
(-
(-
(-
(-
(-
(-
(-
(-
(-
(-
(-
(-
(-
E_
-00.63 %|  00.15%,  00.07 %| (-
(-
(-
(-
(-
(-
(-
(-
(-
(-
(-
(-
(-
(-
(-
(-
(-
(-
(-
(-
(-
(-
(-

0

0

0

0

0

0

00.17) 98.29 %
00.13) 98.32 %
00.09) 98.36 %
00.16) 98.30 %
00.12) 98.34 %
00.10) 98.35 %
00.13) 98.32 %
00.13) 98.32 %
00.12) 98.34 %
00.07) 98.39 %
00.17) 98.29 %
00.14) 98.31 %
00.11) 98.35 %
00.13) 98.32 %
00.11) 98.35 %
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

\O| CO| 1| N[N | B W[ — | DO Q[N N B WIN— O

0.12) 98.33 %
0.12) 98.33 %
0.16) 98.29 %
0.17) 98.29 %
0.15) 98.30 %
0.20) 98.25 %
0.17) 98.28 %
0.15) 98.31 %
0.20) 98.26 %
0.19) 98.26 %
0.16) 98.30 %
0.17) 98.29 %
0.20) 98.26 %
0.10) 98.36 %
0.04) 98.42 %
0.12) 98.34 %
0.10) 98.36 %
0.06) 98.40 %
0.10) 98.35 %

00.09) 98.36 %

00.08) 98.37 %

00.09) 98.36 %

00.11) 98.34 %

-00.89 % 00.15 % 00.10 %
-01.02 % 00.19 % 00.12 %
G 84 -00.55 % 00.24 % 00.06 %
-00.20 % 00.22 % 00.03 %
-00.93 % 00.26 % 00.11 %
-00.93 % 00.23 % 00.11 %
-00.34 % 00.21 % 00.04 %
-00.96 % 00.26 % 00.10 %
-00.80 % 00.26 % 00.08 %
-00.57 % 00.21 % 00.07 %
-00.83 % 00.23 % 00.09 %
-00.86 % 00.27 % 00.10 %
GBS -00.71 % 00.13 % 00.08 %
-00.17 % 00.07 % 00.02 %
-01.06 % 00.15 % 00.13 %
-00.87 % 00.13 % 00.10 %
-00.34 % 00.09 % 00.04 %
-01.11 % 00.14 % 00.11 %
-00.73 % 00.12 % 00.08 %
-00.60 % 00.11 % 00.07 %
-00.76 % 00.12 % 00.09 %
-01.02 % 00.15 % 00.12 %
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AR E AR B R RS T R AR S S | FRERRER

5 8L 6 -00.58 % 00.14 % 00.07 %| (-00.10) 98.35 %
-00.23 % 00.12 % 00.03 %| (-00.07) 98.39 %
-01.03 % 00.19 % 00.12 %| (-00.14) 98.31 %
-01.09 % 00.17 % 00.13 %| (-00.13)98.32 %
-00.40 % 00.14 % 00.04 %| (-00.09) 98.36 %
-01.25 % 00.17 % 00.12 %| (-00.13) 98.33 %
-00.66 % 00.14 % 00.07 %| (-00.10) 98.36 %
-00.60 % 00.15 % 00.07 %| (-00.10) 98.35 %
-00.99 % 00.18 % 00.11 %| (-00.13) 98.32 %
-00.96 % 00.18 % 00.11 %| (-00.13) 98.33 %

& 8L 7 -00.61 % 00.14 % 00.07 %| (-00.11) 98.35 %
-00.14 % 00.09 % 00.02 %| (-00.06) 98.39 %
-01.12 % 00.18 % 00.13 %| (-00.14) 98.31 %
-00.96 % 00.17 % 00.11 %| (-00.14) 98.32 %
-00.40 % 00.12 % 00.04 %| (-00.10) 98.35 %
-01.29 % 00.18 % 00.13 %| (-00.14) 98.31 %
-00.76 % 00.15 % 00.08 %| (-00.12) 98.33 %
-00.69 % 00.15 % 00.08 %| (-00.11) 98.34 %
-00.89 % 00.15 % 00.10 %| (-00.12) 98.34 %
-00.89 % 00.18 % 00.10 %| (-00.15) 98.31 %

& 8L 8 -00.61 % 00.18 % 00.07 %| (-00.15) 98.30 %
-00.14 % 00.14 % 00.02 %| (-00.12) 98.33 %
-01.18 % 00.22 % 00.14 %| (-00.20) 98.26 %
-00.99 % 00.20 % 00.12 %| (-00.17) 98.28 %
-00.37 % 00.16 % 00.04 %| (-00.13) 98.32 %
-01.29 % 00.21 % 00.13 %| (-00.19) 98.27 %
-00.76 % 00.19 % 00.08 %| (-00.17) 98.29 %
-00.66 % 00.17 % 00.08 %| (-00.14) 98.31 %
-00.79 % 00.18 % 00.09 %| (-00.16) 98.30 %
-00.89 % 00.21 % 00.10 %| (-00.18) 98.27 %

5 8L 0 -00.61 % 00.21 % 00.07 %| (-00.16) 98.30 %
-00.11 % 00.18 % 00.02 %| (-00.13) 98.33 %
-01.06 % 00.26 % 00.13 %| (-00.21) 98.24 %
-00.96 % 00.22 % 00.11 %| (-00.17) 98.29 %
-00.30 % 00.20 % 00.03 %| (-00.15) 98.31 %
-01.07 % 00.24 % 00.11 %| (-00.19) 98.27 %
-00.79 % 00.23 % 00.08 %| (-00.17) 98.29 %
-00.63 % 00.22 % 00.07 %| (-00.17) 98.29 %
-00.79 % 00.22 % 00.09 %| (-00.17) 98.29 %
-00.73 % 00.23 % 00.08 %| (-00.17) 98.28 %

5 2L 10 -00.58 % 00.14 % 00.07 %| (-00.11) 98.34 %
-00.20 % 00.11 % 00.03 %| (-00.08) 98.37 %
-01.03 % 00.18 % 00.12 %| (-00.15) 98.30 %
-00.99 % 00.16 % 00.12 %| (-00.14) 98.32 %
-00.34 % 00.12 % 00.04 %| (-00.09) 98.36 %
-01.29 % 00.18 % 00.13 %| (-00.16) 98.30 %
-00.86 % 00.16 % 00.09 %| (-00.13) 98.32 %
-00.66 % 00.15 % 00.08 %| (-00.12) 98.34 %
-01.02 % 00.16 % 00.11 %| (-00.14) 98.31 %
-00.89 % 00.18 % 00.10 %| (-00.14) 98.31 %
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AR SRR B R RS T R AR S S | FRERRER

a8k 11 -00.58 % 00.13 % 00.07 %| (-00.09) 98.36 %
-00.17 % 00.09 % 00.02 %| (-00.05) 98.40 %
-01.09 % 00.19 % 00.13 %| (-00.15) 98.31 %
-00.99 % 00.14 % 00.12 %| (-00.10) 98.36 %
-00.34 % 00.11 % 00.04 %| (-00.07) 98.38 %
-01.22 % 00.16 % 00.12 %| (-00.12) 98.33 %
-00.59 % 00.13 % 00.06 %| (-00.09) 98.37 %
-00.69 % 00.14 % 00.08 %| (-00.09) 98.36 %
-00.89 % 00.15 % 00.10 %| (-00.11) 98.35 %
-00.92 % 00.17 % 00.10 %| (-00.12) 98.33 %

&8k 12 -00.55 % 00.14 % 00.06 %| (-00.11) 98.35 %
-00.17 % 00.12 % 00.02 %| (-00.08) 98.37 %
-01.15 % 00.22 % 00.14 %| (-00.18) 98.28 %
-01.03 % 00.17 % 00.12 %| (-00.13) 98.32 %
-00.44 % 00.13 % 00.05 %| (-00.10) 98.36 %
-01.21 % 00.18 % 00.12 %| (-00.14) 98.31 %
-00.76 % 00.15 % 00.08 %| (-00.12) 98.34 %
-00.69 % 00.16 % 00.08 %| (-00.12) 98.33 %
-00.99 % 00.17 % 00.11 %| (-00.13) 98.32 %
-00.92 % 00.18 % 00.10 %| (-00.14) 98.31 %

B K] -00.55 % 00.16 % 00.06 %| (-00.12) 98.33 %
-00.23 % 00.12 % 00.03 %| (-00.09) 98.37 %
-01.09 % 00.20 % 00.13 %| (-00.16) 98.29 %
-00.96 % 00.17 % 00.11 %| (-00.14) 98.31 %
-00.44 % 00.14 % 00.05 %| (-00.11) 98.34 %
-01.36 % 00.19 % 00.14 %| (-00.15) 98.30 %
-00.80 % 00.15 % 00.08 %| (-00.12) 98.34 %
-00.63 % 00.16 % 00.07 %| (-00.12) 98.33 %
-00.89 % 00.17 % 00.10 %| (-00.14) 98.31 %
-00.96 % 00.19 % 00.11 %| (-00.15) 98.30 %

a2k 14 -00.61 % 00.24 % 00.07 %| (-00.16) 98.29 %
-00.11 % 00.22 % 00.02 %| (-00.15)98.31 %
-00.87 % 00.23 % 00.10 %| (-00.18) 98.27 %
-00.87 % 00.21 % 00.10 %| (-00.15) 98.30 %
-00.34 % 00.23 % 00.04 %| (-00.17) 98.28 %
-00.96 % 00.26 % 00.10 %| (-00.19) 98.26 %
-00.70 % 00.25 % 00.07 %| (-00.18) 98.27 %
-00.50 % 00.21 % 00.06 %| (-00.16) 98.30 %
-00.76 % 00.23 % 00.09 %| (-00.17) 98.28 %
-00.73 % 00.25 % 00.08 %| (-00.19) 98.26 %

58 15 -00.55 % 00.15 % 00.06 %| (-00.11) 98.34 %
-00.20 % 00.12 % 00.03 %| (-00.09) 98.36 %
-01.06 % 00.20 % 00.13 %| (-00.16) 98.29 %
-00.99 % 00.19 % 00.12 %| (-00.16) 98.29 %
-00.37 % 00.13 % 00.04 %| (-00.10) 98.36 %
-01.32 % 00.19 % 00.13 %| (-00.17) 98.29 %
-00.76 % 00.16 % 00.08 %| (-00.13) 98.33 %
-00.63 % 00.16 % 00.07 %| (-00.12) 98.33 %
-00.83 % 00.16 % 00.09 %| (-00.13) 98.33 %
-00.96 % 00.20 % 00.11 %| (-00.16) 98.29 %
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TP ERY P RS RRF TEARRRFAEF I A F PR EURER

}Fﬂi
—| Eh-
*

6 -00.68 % 00.16 %|  00.08 %| (-00.12) 98.33 %
-00.17 % 00.11 %|  00.02 %, (-00.07)98.38 %
-01.08 % 00.20 %|  00.13 %| (-00.16) 98.29 %
-01.02 % 00.17%|  00.12 %| (-00.13)98.32 %
-00.34 % 00.13%|  00.04 %| (-00.10)98.35 %
-01.21 % 00.19%|  00.12 %| (-00.15) 98.30 %
-00.76 % 00.15%|  00.08 % 0.11) 98.34 %
-00.66 % 00.17%|  00.08 % 0.12) 98.33 %
-00.89 % 00.17%|  00.10 % 0.13) 98.32 %
-00.93 % 00.19%| 00.10 % 0.16) 98.30 %

a8 17 -00.64 % 00.16 %|  00.07 % 0.13) 98.33 %
-00.17 % 00.13%|  00.02 % 0.09) 98.36 %
-01.03 % 00.20 %|  00.12 % 0.16) 98.29 %
-00.99 % 00.17%|  00.12 % 0.14) 98.31 %
-00.47 % 00.15 %, 00.05 % 0.13) 98.33 %
-01.21 % 00.20%|  00.12 % 0.17) 98.29 %
-00.66 % 00.16 %, 00.07 % 0.14) 98.32 %
-00.63 % 00.16 %, 00.07 % 0.13) 98.33 %
-00.96 % 00.18 % 00.11 % 0.15) 98.31 %
-01.02 % 00.19%| 00.12 % 0.16) 98.30 %

(-
(-
(-
(-
(-
(-
(-
(-
(-
(-
(-
(-
(-
:
5218 -00.61 %|  00.14 %|  00.07 %| (-00.11) 98.34 %
-00.14 %|  00.08 %|  00.02 %| (-00.05) 98.40 %
-01.12%|  00.18 %|  00.13 %| (-00.14) 98.32 %
-00.90 %|  00.13%|  00.10 %| (-00.10) 98.35 %
-00.34%|  00.11%)|  00.04 %| (-00.08) 98.38 %
-01.18%)|  00.15%)|  00.12 %) (-
-00.73 %|  00.14 %] 00.08 %| (-
-00.73 %|  00.13 %] 00.09 %| (-
(-

(-

(-

(-

(-

(-

(-

(-

(-

(-

(-

(-

(-

(-

(-

(-

(-

(-

(-

(-

(-

(-

-00.92 % 00.16 % 00.10 %
-01.02 % 00.18 % 00.12 %
a2k 19 -00.58 % 00.21 % 00.07 %
-00.17 % 00.20 % 00.02 %
-00.87 % 00.23 % 00.10 %
-00.87 % 00.22 % 00.10 %
-00.34 % 00.20 % 00.04 %
-01.10 % 00.25 % 00.11 %
-00.69 % 00.21 % 00.07 %
-00.66 % 00.23 % 00.08 %
-00.96 % 00.23 % 00.11 %
-00.73 % 00.23 % 00.08 %
a2t 20 -00.58 % 00.14 % 00.07 %
-00.20 % 00.09 % 00.03 %
-00.93 % 00.18 % 00.11 %
-00.87 % 00.15 % 00.10 %
-00.27 % 00.11 % 00.03 %
-01.32 % 00.18 % 00.13 %
-00.62 % 00.13 % 00.07 %
-00.66 % 00.14 % 00.08 %
-00.92 % 00.15 % 00.10 %
-00.86 % 00.17 % 00.10 %

0.13) 98.33 %

0.16) 98.29 %
0.15) 98.31 %
0.18) 98.27 %
0.17) 98.28 %
0.15) 98.31 %
0.20) 98.25 %
0.16) 98.30 %
0.17) 98.28 %
0.19) 98.26 %
0.17) 98.28 %
0.11) 98.34 %
0.07) 98.39 %
0.15) 98.30 %
0.12) 98.34 %
0.09) 98.37 %
0.14) 98.31 %
0.11) 98.34 %
0.11) 98.35 %
0.13) 98.32 %
0.13) 98.32 %

0
-0
-0
-0
0
0
0
-0
-0
-0
-0
-0
-0
0
0
-0
-0
-0
-0
-00.
00.
00.09) 98.36 %
0
00.
-0
-0
-0
0
0
0
0
0
0
-0
-0
0
0
0
0
0
-0
-0
-0
-0

=¥ —-g",gpzﬂﬂfﬁul PHRESRAES TS AR AF I A F PR ERRER
B ENG -00.75%|  00.17 % 00.08 %| (-00.13) 98.32 %
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41. 7 % 3.10-3.10.2(MNIST) = & % &

% 7.41: 7 % 3.10-3.10.2(MNIST) = & % % %

FTEFEF G RN P RN RS T FERBRF A E S AT pEFHRE TR
# £ # £ £ 98.45
) 1| (97.34) -00.93 % 00.14 %,  00.11 %| (-00.09) 98.36 %
(98.86) -00.26 % 00.07 %,  00.03 %| (-00.03) 98.43 %
(97.85)-01.67 % 00.21 %,  00.20 %| (-00.17) 98.28 %
(98.39) -01.65 % 00.20 %,  00.19 %| (-00.15)98.31 %
(98.91) -00.50 % 00.11 %|  00.06 %| (-00.07) 98.39 %
(98.99) -01.65 % 00.19%,  00.16 %| (-00.14) 98.31 %
(99.12) -00.90 % 00.13%,  00.10 %| (-00.09) 98.37 %
(98.24)-01.01 % 00.15%,  00.12 %| (-00.10) 98.36 %
(97.96) -01.57 % 00.18%,  00.18 %| (-00.14) 98.31 %
(98.95)-01.57 % 00.23 %, 00.18 % 0.17) 98.28 %
B2 (97.34) -00.96 % 00.15%)| 00.11 % 0.10) 98.35 %

(98.86) -00.26 % 00.09 %|  00.03 %
(97.85)-01.55 % 00.21 %|  00.19 %
(98.39)-01.53 % 00.18%|  00.18 %
(98.91)-00.57 % 00.11 %|  00.06 %
(98.99)-01.76 % 00.21 %|  00.18 %
(99.12) -01.00 % 00.16 %|  00.11 %
(98.24)-01.04 % 00.15%, 00.12 %
(97.96) -01.47 % 00.19%, 00.17 %
(98.95)-01.41 % 00.20%|  00.16 %
983 -01.03 % 00.16 %  00.12 %
-00.29 % 00.08 %|  00.04 %
-01.55% 00.21 %|  00.19 %
-01.62 % 00.20 %|  00.19 %
-00.63 % 00.13 %|  00.07 %
-01.83 % 00.19 %|  00.18 %
-01.00 % 00.14 %|  00.11 %
-01.01 % 00.15%| 00.12 %
-01.48 % 00.17%| 00.17 %

(-
E_
(-00.05) 98.40 %
(-
(-
(-
(-
(-
(-
(-
(-
(-
(-
(-
(-
(-
(-
(-
g_
-01.41%|  00.20%|  00.16 %, (-
(-
(-
(-
(-
(-
(-
(-
(-
(-
(-
(-
(-
(-
(-
(-
(-
(-
(-
(-
(-

0

0

0

00.16) 98.29 %
00.14) 98.32 %
00.08) 98.38 %
00.16) 98.30 %
00.11) 98.34 %
00.10) 98.35 %
00.14) 98.32 %
00.15) 98.30 %
00.11) 98.34 %
00.05) 98.41 %
00.17) 98.29 %
00.16) 98.30 %
00.09) 98.36 %
00.16) 98.30 %
00.11) 98.34 %
00.10) 98.35 %
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

\O| CO| 1| N[N | B W[ — | DO Q[N N B WIN— O

0.13) 98.32 %
0.16) 98.30 %
0.10) 98.35 %
0.09) 98.36 %
0.18) 98.28 %
0.16) 98.30 %
0.10) 98.36 %
0.18) 98.27 %
0.14) 98.31 %
0.13) 98.32 %
0.16) 98.29 %
0.19) 98.27 %
0.07) 98.38 %
0.00) 98.45 %
0.12) 98.33 %
0.11) 98.34 %
0.04) 98.41 %
0.12) 98.34 %
00.08) 98.37 %
00.08) 98.38 %
00.10) 98.35 %
00.11) 98.34 %

G 84 -00.71 % 00.19 %|  00.08 %
-00.26 % 00.17 %|  00.03 %
-01.36 % 00.25 %|  00.16 %
-01.44 % 00.23 %|  00.17 %
-00.50 % 00.18 %)  00.06 %
-01.47 % 00.26 %|  00.15 %
-00.90 % 00.23 %,  00.10 %
-01.01 % 00.20%| 00.12 %
-01.44 % 00.24 %, 00.16 %
-01.38 % 00.27 %,  00.16 %
GBS -00.93 % 00.13%, 00.11 %
-00.29 % 00.06 %|  00.04 %
-01.45 % 00.18%| 00.18 %
-01.44 % 00.17%| 00.17 %
-00.60 % 00.10%|  00.07 %
-01.69 % 00.18%| 00.17 %
-01.04 % 00.14 %,  00.11 %
-00.94 % 00.13%,  00.11 %
-01.54 % 00.16 %  00.17 %
-01.38 % 00.17%,  00.16 %
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FTFE GBI T P RS T ERBREF RS S PRERRER

9 B 6 -00.77 % 00.14 %,  00.09 %| (-00.07) 98.38 %
-00.29 % 00.09 %,  00.04 %| (-00.02)98.44 %
-01.48 % 00.20 %,  00.18 %| (-00.14) 98.32 %
-01.53 % 00.19%,  00.18 %| (-00.13)98.32 %
-00.50 % 00.12%,  00.06 %| (-00.05) 98.41 %
-01.76 % 00.19%,  00.18 %| (-00.12) 98.33 %
-01.10 % 00.16 %,  00.12 %| (-00.08) 98.37 %
-00.98 % 00.15%, 00.12 %| (-00.09) 98.36 %
-01.44 % 00.17 %, 00.16 %, (-00.11) 98.34 %
-01.38 % 00.20 %,  00.16 %| (-00.13) 98.33 %

987 -01.06 % 00.15%,  00.12 %| (-00.10) 98.35 %
-00.23 % 00.06 %,  00.03 %| (-00.02) 98.44 %
-01.48 % 00.19%,  00.18 %| (-00.14) 98.31 %
-01.68 % 00.18 %,  00.20 %| (-00.14) 98.31 %
-00.60 % 00.11 %|  00.07 %| (-00.08) 98.38 %
-01.65 % 00.18%,  00.16 %| (-00.13) 98.32 %
-00.97 % 00.14 %,  00.10 %| (-00.10) 98.36 %
-01.04 % 00.13%,  00.12 %| (-00.08) 98.37 %
-01.47 % 00.16 % 00.17 %, (-00.11) 98.34 %
-01.48 % 00.20%,  00.17 %| (-00.15) 98.30 %

G828 -01.00 % 00.18%,  00.11 %| (-00.14) 98.31 %
-00.20 % 00.12%,  00.03 %| (-00.08) 98.37 %
-01.64 % 00.23 %,  00.20 %| (-00.20) 98.25 %
-01.43 % 00.20 %,  00.17 %| (-00.17) 98.29 %
-00.67 % 00.16 % 00.07 %, (-00.12) 98.33 %
-01.65 % 00.22%,  00.16 %| (-00.18) 98.27 %
-00.83 % 00.17%,  00.09 %| (-00.13) 98.32 %
-01.01 % 00.17%,  00.12 %| (-00.13) 98.32 %
-01.54 % 00.20%,  00.17 %| (-00.16) 98.30 %
-01.54 % 00.25%,  00.17 %| (-00.20) 98.25 %

29 -00.87 % 00.21 %,  00.10 %| (-00.14) 98.31 %
-00.26 % 00.17 %, 00.03 %, (-00.10) 98.35 %
-01.40 % 00.27 %,  00.17 %| (-00.21) 98.24 %
-01.37% 00.22%,  00.16 %| (-00.15) 98.30 %
-00.50 % 00.19%,  00.06 %| (-00.13)98.33 %
-01.54 % 00.24 %,  00.15 %| (-00.18) 98.28 %
-00.97 % 00.21 %,  00.10 %| (-00.14) 98.31 %
-00.98 % 00.21 %,  00.12 %| (-00.15) 98.30 %
-01.25 % 00.23 %,  00.14 %| (-00.16) 98.29 %
-01.28 % 00.26 %,  00.14 %| (-00.20) 98.26 %

a2 10 -00.96 % 00.16 %,  00.11 %| (-00.11) 98.34 %
-00.31 % 00.08 %,  00.04 %| (-00.05) 98.40 %
-01.58 % 00.20%,  00.19 %| (-00.16) 98.30 %
-01.69 % 00.20 %,  00.20 %| (-00.16) 98.30 %
-00.50 % 00.11 %|  00.06 %| (-00.07) 98.38 %
-01.80 % 00.20 %,  00.18 %| (-00.16) 98.30 %
-01.07 % 00.15%,  00.11 %| (-00.11) 98.35 %
-00.98 % 00.15%,  00.12 %| (-00.10) 98.35 %
-01.51 % 00.19%,  00.17 %| (-00.15)98.31 %
-01.44 % 00.22 %,  00.16 %| (-00.16) 98.29 %
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TR E GRS TP MRS T RRBRAF RS A S PRERRER

a2k 11 -00.93 % 00.13%,  00.11 %| (-00.06) 98.39 %
-00.31 % 00.06 %,  00.04 %| (+00.01) 98.46 %
-01.52 % 00.19%,  00.18 %| (-00.11)98.34 %
-01.56 % 00.18%,  00.18 %| (-00.12)98.33 %
-00.57 % 00.10%,  00.06 %| (-00.04) 98.42 %
-01.72 % 00.18%,  00.17 %| (-00.12) 98.33 %
-00.90 % 00.13%,  00.10 %| (-00.06) 98.39 %
-01.01 % 00.13%,  00.12 %| (-00.06) 98.40 %
-01.44 % 00.15%,  00.16 %| (-00.09) 98.36 %
-01.54 % 00.20 %,  00.17 %| (-00.12) 98.33 %

a2k 12 -00.84 % 00.14 %,  00.10 %| (-00.10) 98.36 %
-00.29 % 00.09 %,  00.04 %| (-00.05) 98.41 %
-01.54 % 00.22%,  00.19 %| (-00.17) 98.28 %
-01.59 % 00.18 %,  00.19 %| (-00.13) 98.32 %
-00.57 % 00.12%,  00.06 %| (-00.07) 98.38 %
-01.94 % 00.21 %,  00.19 %| (-00.16) 98.29 %
-00.93 % 00.15%,  00.10 %, (-00.11) 98.35 %
-01.01 % 00.15%, 00.12 %| (-00.10) 98.35 %
-01.70 % 00.20 %,  00.19 %| (-00.14) 98.31 %
-01.35% 00.19%,  00.15 %| (-00.14) 98.31 %

8 13 -00.77 % 00.11 %|  00.09 %| (-00.07) 98.38 %
-00.26 % 00.07 %,  00.03 %| (-00.03) 98.42 %
-01.67 % 00.21 %,  00.20 %| (-00.17) 98.29 %
-01.69 % 00.19%,  00.20 %| (-00.13) 98.32 %
-00.57 % 00.10%,  00.06 %| (-00.06) 98.39 %
-01.72 % 00.18%,  00.17 %| (-00.13) 98.32 %
-01.00 % 00.13%,  00.11 %| (-00.08) 98.37 %
-01.01 % 00.14 %,  00.12 %| (-00.09) 98.36 %
-01.41 % 00.16 %,  00.16 %| (-00.12) 98.33 %
-01.45 % 00.20%,  00.16 %| (-00.14) 98.31 %

a2k 14 -00.74 % 00.23 %,  00.09 %| (-00.14) 98.31 %
-00.17 % 00.19 % 00.02 % (-00.11) 98.34 %
-01.39% 00.26 %,  00.17 %| (-00.19) 98.26 %
-01.31% 00.23 %,  00.15 %| (-00.16) 98.29 %
-00.40 % 00.21 %,  00.04 %| (-00.14) 98.31 %
-01.36 % 00.27%,  00.14 %| (-00.19) 98.26 %
-00.90 % 00.25%,  00.10 %| (-00.17) 98.29 %
-00.85 % 00.20%,  00.10 %| (-00.15)98.31 %
-01.28 % 00.26 %,  00.14 %| (-00.19) 98.26 %
-01.19 % 00.27 %,  00.13 %| (-00.21) 98.25 %

a8 15 -00.84 % 00.12%,  00.10 %| (-00.07) 98.38 %
-00.29 % 00.09 %,  00.04 %| (-00.04) 98.42 %
-01.52 % 00.21 %,  00.18 %| (-00.16) 98.29 %
-01.62 % 00.20%,  00.19 %| (-00.15) 98.30 %
-00.44 % 00.10%),  00.05 %| (-00.05) 98.40 %
-01.65 % 00.18%,  00.16 %| (-00.13) 98.32 %
-01.00 % 00.15%,  00.11 %| (-00.09) 98.36 %
-01.04 % 00.15%,  00.12 %| (-00.09) 98.36 %
-01.47 % 00.17%,  00.17 %| (-00.14) 98.32 %
-01.51 % 00.21 %,  00.17 %| (-00.16) 98.30 %

283

doi:10.6342/NTU202402182



PR P RS T RS S A S PR ERARER

}ig
—| Eh-
*

6 -00.93 % 00.15%),  00.11 %| (-00.10) 98.36 %
-00.23 % 00.08 %,  00.03 %| (-00.03)98.42 %
-01.48 % 00.21 %,  00.18 %| (-00.16) 98.29 %
-01.47 % 00.19%,  00.17 %| (-00.14)98.32 %
-00.50 % 00.12%,  00.06 %| (-00.08) 98.37 %
-01.58 % 00.19%,  00.16 %| (-00.13) 98.32 %
-01.00 % 00.15%| 00.11 % 0.10) 98.35 %
-01.04 % 00.16 %  00.12 % 0.10) 98.35 %
-01.54 % 00.17%| 00.17 % 0.12) 98.33 %
-01.45 % 00.21 %  00.16 % 0.16) 98.29 %

a8 17 -00.93 % 00.14 %,  00.11 % 0.09) 98.36 %
-00.23 % 00.08 %|  00.03 % 0.04) 98.41 %
-01.48 % 00.20%|  00.18 % 0.15) 98.30 %
-01.40 % 00.18 % 00.16 % 0.13) 98.32 %
-00.60 % 00.12 %,  00.07 % 0.08) 98.37 %
-01.79 % 00.20 %)  00.18 % 0.15) 98.30 %
-00.97 % 00.15%| 00.10 % 0.11) 98.34 %
-01.07 % 00.16 %  00.13 % 0.11) 98.34 %
-01.44 % 00.18%|  00.16 % 0.14) 98.31 %
-01.51 % 00.21 % 00.17 % 0.16) 98.29 %

2 18 -00.84 % 00.12%|  00.10 % 0.07) 98.39 %
-00.37 % 00.06 %, 00.05 % 0.01) 98.45 %
-01.64 % 00.19 %)  00.20 % 0.13) 98.33 %
-01.78 % 00.19%, 00.21 % 0.15) 98.31 %
-00.57 % 00.09 %, 00.06 % 0.04) 98.42 %
-01.69 % 00.16 %  00.17 % 0.11) 98.35 %
-01.10 % 00.13%| 00.12 % 0.08) 98.37 %

-01.54 % 00.16 %  00.17 % 0.12) 98.34 %

a2 19 -00.90 % 00.17%|  00.10 % 0.10) 98.35 %
-00.20 % 00.13%|  00.03 %
-01.33 % 00.22%|  00.16 %
-01.31 % 00.19 %|  00.15 %
-00.50 % 00.14 %|  00.06 %
-01.65 % 00.23 %|  00.16 %
-01.10 % 00.20 %|  00.12 %
-01.04 % 00.19 %|  00.12 %
-01.35% 00.21 %|  00.15 %
-01.09 % 00.21 %  00.12 %

0.05) 98.40 %
0.16) 98.30 %
0.12) 98.33 %
0.08) 98.38 %
0.15) 98.30 %
0.13) 98.33 %
0.12) 98.34 %
0.14) 98.31 %
0.13) 98.32 %

a2t 20 -00.99 % 00.16 %|  00.11 %
-00.29 % 00.07 %|  00.04 %
-01.42 % 00.20 %|  00.17 %
-01.50 % 00.19 %|  00.17 %

0.11) 98.34 %
0.04) 98.42 %
0.15) 98.30 %
0.14) 98.31 %

0
0
0
0
0
0
0
0
-0
-0
0
0
-0
0
0
-0
-0
-0
-0
0
0
-01.04 % 00.12%,  00.12 %| (-00.07) 98.39 %
0
0
-0
-0
-0
0
0
0
0
0
0
-0
-0
0
0
0
0
0
-0
-0
-0
-0

(-
(-
(-
(-
(-
(-
(-
(-
(-
(-
(-
(-
(-
(-
(-
(-
(-
(-
(-
(-
(-
(-
:
-01.48%|  00.19 %]  00.17 %] (-00.12) 98.33 %
(-
(-
(-
(-
(-
(-
(-
(-
(-
(-
(-
(-
(-
(-
(-
(-
(-
(-
(-
(-
P
(-

-00.37 % 00.09 % 00.04 % 0.05) 98.40 %
-01.72 % 00.19 % 00.17 % 0.15) 98.30 %
-00.86 % 00.13%|  00.09 %| (-00.09) 98.36 %
200.98 %  00.15%|  00.12%)| (-00.11)98.34 %
-01.41%  00.17%|  00.16 %)| (-00.13)98.33 %
-01.32%  00.18%|  00.15%)| (-00.13)98.32%
EIEAY AN DN CLUERRIUPILE B AREIRD S 1 LEY
R nE -01.13%,  00.17%|  00.13 %| (-00.12) 98.34 %
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42. 7 % 3.10-3.10.3(MNIST) = & % &

% 7.42: 7 % 3.10-3.10.3(MNIST) = & % % %

AEE G AR TS | HULrF T FRAARY PEEHEER
E -] E # # 98.45
Sl 0 (97.34)-00.16 %  (99.32)-00.03 %  00.14%  (-00.13) 98.32 %
1| (98.86)-00.06 %  (99.56)-00.09 %
2 (97.85)-00.22 %  (98.38)-00.13 %
3| (98.39)-00.10 %  (98.88)-00.23 %
4 (98.91)-00.07 %  (98.71)-00.14 %
5| (98.99)-00.15%  (98.28)-00.19 %
6 (99.12)-00.18 %  (98.12)-00.11 %
7 (98.24)-00.13 % (97.76)-00.26 %
8 (97.96)-00.13 % _ (98.49)-00.07 %
9 (98.95)-00.13 %  (96.90)-00.10 %
EX 1) 0 (97.34)-00.10% (99.32)-00.14 %|  00.17 %  (-00.17) 98.29 %
I (98.86)-00.03 %  (99.56)-00.06 %
2 (97.85)-00.22 %  (98.38)-00.19 %
3 (98.39)-00.23 % (98.88)-00.23 %
4 (98.91)-00.17 %  (98.71)-00.24 %
5 (98.99)-00.19 %  (98.28)-00.07 %
6 (99.12)-00.14 % (98.12)-00.11 %
7 (98.24)-00.13 % (97.76)-00.26 %
8 (97.96)-00.23 % (98.49)-00.14 %
9 (98.95)-00.23 % (96.90)-00.23 %
583 -00.20 % -00.07 %  00.16%  (-00.15)98.30 %
-00.06 % -00.12 %
-00.23 % -00.29 %
-00.26 % -00.20 %
-00.00 % -00.10 %
-00.26 % -00.04 %
-00.18 % -00.18 %
-00.10 % -00.29 %
-00.13 % -00.14 %
-00.13 % 200.10 %
Ey 1 -00.26 % 00.03%  00.23%  (-00.23) 98.23 %
-00.09 % -00.09 %
-00.38 % -00.29 %
00.27 % -00.43 %
-00.14 % 200.27 %
-00.27 % -00.07 %
-00.18 % -00.14 %
-00.32 % -00.32 %
00.21 % -00.34 %
00.17 % 200.27 %
EY -00.13 % -00.07 %  00.10%  (-00.10)98.35 %
-00.03 % -00.09 %
200.13 % 200.13 %
-00.20 % 200.10 %
-00.03 % -00.07 %
00.12 % -00.04 %
-00.14 % -00.00 %
-00.03 % -00.23 %
-00.10 % -00.10 %
-00.13 % -00.20 %
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B EER g R HREF TR | HEHevF T FRERST RREFEFER
&ELO 200.10 % -00.14%  00.13%|  (-00.13) 98.33 %
-00.03 % -00.06 %
-00.09 % -00.09 %
200.23 % 200.17 %
-00.07 % 200.14 %
200.23 % 200.15 %
200.18 % 200.14 %
-00.09 % 200.13 %
200.13 % 200.07 %
200.13 % 200.20 %
£y T 200.10 % -00.07 %  00.14%|  (-00.13) 98.32 %
-00.03 % -00.06 %
200.25 % 200.19 %
200.13 % 200.16 %
200.17 % 200.07 %
00.19 % -00.15 %
~00.07 % 200.11 %
00.19 % -00.26 %
00.10 % -00.13 %
-00.10 % -00.13 %
88 -00.10 % -00.14%  00.17%|  (-00.17) 98.29 %
~00.03 % -00.09 %
200.22 % -00.26 %
-00.23 % 200.07 %
-00.11 % 20021 %
200.26 % -00.15 %
-00.14 % -00.18 %
00.13 % -00.29 %
-00.23 % -00.17 %
200.23 % -00.13 %
&89 200.23 % -00.10% 0021 %  (-00.21) 98.25 %
~00.03 % 200.12 %
200.19 % 200.32 %
200.39 % -00.30 %
-00.14 % -00.13 %
200.23 % -00.26 %
200.28 % 20021 %
200.22 % -00.19 %
200.20 % -00.20 %
200.17 % -00.23 %
&8 10 200.13 % -00.10%  00.14%  (-00.14) 98.31 %
-00.03 % -00.09 %
200.19 % -00.16 %
200.23 % -00.10 %
-00.00 % -00.17 %
200.23 % 200.11 %
-00.18 % 200.07 %
-00.07 % -00.29 %
200.20 % 200.10 %
200.17 % 200.20 %
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GEFFER G| GERREF TR | NS TR OFRARY RRFUHER |
a2k 11 -00.07 % -00.10 % 00.12 % (-00.11) 98.34 %
-00.06 % -00.06 %
-00.06 % -00.06 %
-00.23 % -00.13 %
-00.07 % -00.17 %
-00.19 % -00.04 %
-00.07 % -00.14 %
-00.03 % -00.23 %
-00.13 % -00.03 %
-00.23 % -00.17 %
a2 12 -00.10 % -00.10 % 00.14 % (-00.13) 98.32 %
-00.00 % -00.06 %
-00.07 % -00.19 %
-00.26 % -00.13 %
-00.07 % -00.13 %
-00.19 % -00.19 %
-00.25 % -00.14 %
-00.09 % -00.16 %
-00.23 % -00.00 %
-00.10 % -00.23 %
8 13 -00.03 % -00.07 % 00.16 % (-00.16) 98.29 %
-00.00 % -00.12 %
-00.32 % -00.13 %
-00.17 % -00.30 %
-00.00 % -00.24 %
-00.45 % -00.19 %
-00.25 % -00.18 %
-00.16 % -00.13 %
-00.10 % -00.13 %
-00.17 % -00.13 %
a2k 14 -00.26 % -00.10 % 00.22 % (-00.22) 98.24 %
-00.06 % -00.03 %
-00.35 % -00.35 %
-00.30 % -00.33 %
-00.14 % -00.13 %
-00.23 % -00.15 %
-00.21 % -00.11 %
-00.26 % -00.32 %
-00.17 % -00.34 %
-00.20 % -00.30 %
a8 15 -00.20 % -00.14 % 00.19 % (-00.18) 98.27 %
-00.00 % -00.12 %
-00.29 % -00.19 %
-00.17 % -00.20 %
-00.10 % -00.20 %
-00.41 % -00.11 %
-00.18 % -00.35 %
-00.13 % -00.23 %
-00.23 % -00.17 %
-00.17 % -00.13 %
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HELE G Y RS TS | FNrFT % RBRTF REEUHER
5 8L 16 -00.07 % -00.07 % 00.12 % (-00.12) 98.33 %
-00.06 % -00.12 %
-00.16 % -00.09 %
-00.26 % -00.03 %
-00.07 % -00.17 %
-00.12 % -00.11 %
-00.25 % -00.17 %
-00.03 % -00.16 %
-00.10 % -00.14 %
-00.10 % -00.13 %
a2 17 -00.16 % -00.07 % 00.16 % (-00.15) 98.30 %
-00.06 % -00.06 %
-00.16 % -00.13 %
-00.33 % -00.10 %
-00.07 % -00.17 %
-00.08 % -00.26 %
-00.18 % -00.18 %
-00.09 % -00.26 %
-00.17 % -00.14 %
-00.23 % -00.20 %
& 2L 18 -00.03 % -00.10 % 00.14 % (-00.13) 98.32 %
-00.03 % -00.06 %
-00.22 % -00.25 %
-00.23 % -00.10 %
-00.04 % -00.13 %
-00.23 % -00.04 %
-00.25 % -00.11 %
-00.06 % -00.29 %
-00.10 % -00.10 %
-00.17 % -00.13 %
8L 19 -00.23 % -00.10 % 00.20 % (-00.20) 98.26 %
-00.03 % -00.06 %
-00.26 % -00.32 %
-00.27 % -00.33 %
-00.11 % -00.24 %
-00.19 % -00.07 %
-00.32 % -00.21 %
-00.13 % -00.26 %
-00.27 % -00.14 %
-00.20 % -00.23 %
& 8L 20 -00.07 % -00.07 % 00.11 % (-00.11) 98.35 %
-00.06 % -00.12 %
-00.09 % -00.09 %
-00.17 % -00.17 %
-00.00 % -00.10 %
-00.26 % -00.04 %
-00.11 % -00.11 %
-00.06 % -00.19 %
-00.17 % -00.07 %
-00.10 % -00.10 %
TEEEE Y| GURAF % | BN vEF % RAARTF PEEWEFER
N N -00.16 % -00.15 % 00.16 % (-00.15) 98.30 %
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