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w7 E R E, P, HORATIIERIWT, TR DgMmICE O W F
ERE G K54 X =2 (M 2.3) OB TH 2. 7/ L XA, F
e it nedTi e T T — XMW ERE 2B 55, Z Ok
37— 203D CFE) 2 oHABICESIRAIEDS > T HBETH 2. A
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2.3 w7 RO A X — e AUE (FHL) Ol

X —YMIER 23ISR LEZEDTH A, T 7 ¥ REHHWEANER T
X, —EHEBEN LRS- — 2 BANEE LCHIET .
N7/ RO ERIZ,

V(@ — TS — p) (2.8.1)

T, ZOKD oz PEEDT — X DFERE u 3T — X 2RO FEIFRERE, 3 35 HIT4
TH5. 7—XDAMHBEHIETDH 258 N NEDIEREN K Z 722 &5 K
MBdd., K23 1TRLIEFHOGEFIEAALD X 5 RENIIVEE HIFEh b, O
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FEEFREEDBEN T Wz A UE L HIKT S 2 2013, EEOMHEICRE LR ITHER 7%
V. ZDRGE % BIfE & M.

2.9 FHHEIEIE

AR CTH T 2 3HEFEIEIC DWW T, True & False @ 2 %175 56 218
ELHIZRURDOHAT 5. 2MEDEZITIHE, K221 TR/ LELS BT
DGR EROMENTE 3.

FTHRIDOFERD True TH D, [Efifd True TH 2 D D% True Positive (EFGH:,
TP) W\, IEfifld False TH 5 D D% False Positive (A5, FP) WS, %
72, THIOKEERD False TH D, 1EfEIE True TH 2 b D% False Negative (&Fz
M, FN) W0\, IEf#EDS False TH % b D% True Negative (EF2ME, TN) 2w 5.

2.9.1 Accuracy

Accuracy CWRIEERDOZ e THS. PRI, 10 HDOANT—=208H > 7585,
THFRD S5 6l IEL <, 4 2 RE->TW5 & Accuracy (% 0.6 £72%. &
2.2 DXF (TP, FP, FN, TN) ZHWTERT e MIRTRICR 3.

TP+TN

A - 2.9.1
CUraY = TP Y FP+ TN + FN (2.9.1)

# 2.2 THIOMRE EFOMAEDE

IEfEDS True IEfRDS False
TR DHERD True | True Positive | False Positive
(EfGM,TP) (5, FP)
FTHIDAER D False | False Negative | True Negative
(k2% FN) (2 TN)

14



2.9.2 Precision

Precision (3 &R & XN, THIOKRD True 72o7z & 212, EED True
THBZENEGTHS. R22EAVTATEITLUTDOEEYTH 3.

TP
P 510N = ————— 2.9.2
recision TP+ FP (2.9.2)

2.9.3 Recall

Recall Giﬁfﬁ%, BHEMHERY YA R True 2o 72 & = iz, TR DOKER B
True THE2EETHS. K22ZHOTHTRI LU TOLBYTH 3.

TP
RGCCL” = m—m (293)

2.9.4 Fall-out

Fall-out 13BF5ER 2 W, [Ef#ED False 72 - 72112, FRIOKEE S False TH
2HEEGTHS. R22EHOCTATRITEUTDOEEBEYTHS.

FP
Fall- = = 2.94
all-out FPLTN (2.9.4)

2.9.5 AUROC

AUROC tiX, ROC o h# FHifE (AUC) O Z & 253 #HfiteiTH 5.
Z OFHEfERIX, ROC #hiff & Bt N (AUC) 0%z #HiE LT AUROC & I
N TWn3.

ROC Hhfg 1%, FHIEERE True 7213 False & FHIT 2BEE2 2L X B/ =
@ Recall (#th) & Fall-out (%) Oz 7wy M LAHROZ e THE. TN
T True & FHll$ % & Recall, Fall-out 22 3121 274D, $XT False & T3
% ¥ Recall, Fall-out 25 $I12 0124 %. BEEXZLXE, RI24I1TRLZES X
HifR 2 < &, Zoilifs’ ROC fhificzz 2. ROC #ifg & b & NOHE D OHED

15



RKEWEILERWET AL THEZ L INTWVWS., T/, BT VR LT EIT- 728
AD AUROC X 0.5 ((0,0) 225 (1,1) NDEHR) &% 5.

fle LT, BEROINNLETFHRIAT7HE 23 TH-LGEITOVWTIANS. H
iz 0.1 $2OZ BT WVWo72 2D Recall & Fall-out D& L% F 2.4 1ITRT.
K2AWRLEEZ vy b L, ZOMEZERY, RI24DX5%7 7 7%2ERT 5.
X 2.4 OREENIAETER (Fall-out), MEENIEGEZR (Recall), FEFRTHDNTHR
DK 2.3 © ROC fifR, WHR Tl nizfin’ s v & aFlllo ROC fhiffz £ LT
W3, X 2.4d ROC curve (area(%) = 93.75) OFfI71E, EFE T 07z ROC #
D AUC DfEZ/RLTWA. D% D, £ 2.31T/RL 7 Recall, Fall-out 2> 55HH
a3 AUROC(%) Ok 93.75 TH 3.

210 Za—JlLxybT7—7

2=ty bU—2id, NEOMEMITH S =2—n2 2020
ERLTOL 5N AEOFETHS. NHlo=—a—mr—2% —t 7 b
VEMENAZANT =2 —m e LTEEL, ABOMEEMR & RICERE DR
THxy M= 2RI 205D THS. ZOXICLTHELERAY bY—
JkhZa—IN3y b= R, ANOFEEN 4T3 7 7 AED =2 —

# 2.3 FHED I~ FHIOH

data number | True or False | score
1 True 0.9
2 False 0.1
3 True 0.8
4 False 0.6
5 False 0.2
6 True 0.4
7 False 0.3
8 True 0.7

16



INFy P I—7DHIEK 26 IRT. ZOLd5RAy VY- BHEEL, FEE
15221 &oT, HHZBBEICR L THRBEDE W, SEIPAREL 12 5.
Za2—IN 3y V=23 v a U EZEES LEETALTH D, EHiR
BT 2 Z e AJRETH B L INT WS, T 2 CTHEMERBERLIZ, HFx 2
7 CTHIURIERIE 2 BIREAR, DX 27 THhIURIERE R ERER O Z v 25
LTW3., =2—I3xy b= LTCANT—2%2 AT 22 A1E (X
26 LMD, =a—Frpxy b=l hzHTERZHNE (K2.6 060D, %
nSoEZREAE (2.6 OF[HE) R, (EROBEWEE OFE (ERIGEIH
RPEIRT 4y ZEIFERE) XD BMARRRAIZRNFHR R ZfEL 7= OB E
MW TEZ720, MEROFETEBRTI Lo MEIM 2P TS,
LaxXyr—a i, XEMERZEOTHIIBWT, 74— F7—=
VI ERRHOWEFERILSAHINTWS., T4 —TF7—=v Tk, =a2a—I
I MU= D55, RAUENPZEMEICR>TVWAET AL THEE L2 -1
2V NT—DETNTHD., T4 —T7—=V7HAVWSZ2T, BRIED 18
DREED DT HICHEMLRIEICH S FAMIETEZ 2 EINTED, HEEPTF R

£ 24 R230EMET L ITRDOI-EGHER L BEHER

B (BIEARGZ False & HIlr) | Recall | Fall-out
0.0(All True) 1.0 1.0
0.1 1.0 1.0
0.2 1.0 0.75
0.3 1.0 0.5
0.4 1.0 0.25
0.5 0.75 0.25
0.6 0.75 0.25
0.7 0.75 0.0
0.8 0.5 0.0
0.9 0.25 0.0
1.0(All False) 0.0 0.0
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1.0 A @ @ ,ﬂ
//
,/
//
0.8 2
//
g -
& e
o 0.6 A 7
2 -7
2 * 7
o b4
a ] 7
v 0.4 ,//’
= -
[ ,/’
0.2 e
,/
7’
,/
0ol &~ —— ROC curve (area(%) = 93.75)
0.0 0.2 0.4 0.6 0.8 1.0

False Positive Rate

2.4 ROC #h#g ol

FREDERITLT — R WS EETH > THAHHTE S, 2070, HihpFIC
BWCT 4 =757 ==V 2HOWEFENERIZEDDOH 5. BEOTE TR
ResNet[6], HASEODH T BERT[7] #¥, BUE2ZELLL THREOSVE
FOERIER L TV BN HZ L fTbhTWw3., RbEART 4 —TF7—=V 0%
W= — b 213 ChatGPT 3% 1F 5 h 3.

Za2a—I %y b= DFFIZOWTHBEICHHATS. —a2—F1%y b7 —
2WEANE, BAE (FRE), HAEca»h T, SEOMICIZ=2—1 [[H
TOBBROME ERTEADPEET 5. ABOMHREEEE TV S > F T XDMEA R
EoZeThbh, HEAZZOMAEREZ ATHICHELLZSDTHS., ZOHEAIZ
FoT, =DOHIOED =t by ANIniERz Y OBREEEMN S 20
MIRE 5. 2.5 TRLULZHNE, AJ1e U THREED 37 ET True 2 False @ 2
ERED X R T 5GAEDOHITHS. K25 IRLEZES AL TZENZ
NDOANOEEEZ/RTEA wy, we, w3 25X, BAEPIFTEFLEI SN
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=1
\\;?\\\77/’\\\
=2 > > 1A
//fi///)x\"//
i ES W3

K25 AT=a-—my O—k7ray) Ofl

AA1

H 1
AF2

A73

A4

X 2.6 =za2—I13%y F7—20H

2R T0W3. Zor 2oitERIX
H7 = FE 1 x wy + FEE 2 x wo + FFEE 3 x w3 (2.10.1)
THb. F, "M T7RED W) 2BINT 358 0tHEAX
M =FE 1 x w +FEE2 x we + FHEE3Ix ws +1xb  (2.10.2)
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Thb. ZOHNMIEELEE (ReLU B, SoftMax BE%L, Sigmoid BE%z &)
BT B eIk oT, IERIBREINGE, DEFREL 72 5. FHZ ReLU B O RER
E=a2 =32y Y=V DHBEIMESE, T4 —F7—=VIPERITK->T
W EoplTeholz. RN—t T ra O NCiEHLEEE 720 DREE T
52813 R T4 v ZEFET AR ETEILFAILTH 5.

Za2—=I3xy VI =IDFHIEINy 7T = ay (EESER ko
TiITbh s, FEFEIRESTIZ2LLITOFIHE 12 5.

(1) ANF—=2%=a—F13xy b7 —=2IZANIL, FHIZEITS.
(2) #ENT—& L W oiRE (EEEE) 2HEHT 5.
(3) HEABKDMEINE L 722 KOEAREHT 5.

CDLED (3) CHAZEHT2LDOFEN NNy 7 FaF - aryThHs. (2)
TIX, #ET— X e EEOTH L DA (2.3 HiTalH L4888 283 5.
(3) Ti&, HEREBO TS X5 KRB NEREEZHWTHEADERZITS.
DHEFI TR ITHDNEER (HOE-ENE->ANEDIE) TiTbhs. HOIEHEK
W ZHEEIX, BT — X2 PHRER» SBRELVH T IVEDDH 272D TH 5.
Za2a—I0%y bT—=ZFETNE (1) 25 (3) DEREEGED RS Z 2 THYEIEA,
MEZRL Z N TED XD 5.

2.11 k-9 EIRERE

k-rEISAEMEE 21X, HADH D FE OB ET VoM 2 BRD 7 — &
ty FOERGETHS. BIZIE, 10,000 FOEETIT— X 06857 -2ty + &
HWTHEIMEEETLVOMRZRID 72nwe 2. o %, k-mEIREREEZ1T 5
e, WABUTORT X5 ITHIMEE OMEREZ 7T T 5.

g Tty b EECHEIL, pElENT Xty M1 256k ETH
BEM5T 5. pElShy &ty bideheh 000 fgoip#
n3.

MRE1 HEShieT =2ty bDS5B 1 B/HOT =Xy 2T AT — X Iff
M55, R D7 =X HWTHKFEE £ T LVOFEE, BEEEITS. 2Ok
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DT AT —XDFEE (Accuracy, F7213Z OO % result; &
T5.

Wik k DEIENETF—ZEy FDOS5b 1 ZBHOF—&XEy b2 T A MF—&IZfH
55, MhoTF—22HWTHEHAEETLVOFEYE, MEEE21TS. Z DK
DT AT —XDFEE (Accuracy, F721dZ DMMOFMEIERE) = resulty, &
T 5.

Zle result;
k

ZRHEL, ZoREHWTHREDORMIZTTS.

(2.11.1)

D ED & 51fHiiZ1T5 2 & T k BOBAEROFEIIELZRE N TES. 20
e, FEDOLE, WY EETANLE L TIULEREZR > T a0 S0k,
REH R 2T W WIS I WL N2 HIETH 5. AIFFETIE, 10-7E
REMGEZ VWS Z 212K o T, FHBEAETLVDORMT =& (FAPT—=X) IZ
XU CTREEMEZIT> TV 5.

2.12 Batch Normalization

Batch Normalization ¥ 1%, =2 —J 3y bV =27 T WMEHINE 7 —*F
TI7F ¥ D—DOTH5. £73, Batch & Normalization 7713 T T 5.

Batch &%, #MFEEET LV FRC=a2—I 3y bV —72) 28T 5 BICH
HAEN2 I =Ny FIFEN2dDTHS. —a—Fxy P7—7ETNVIEEHE
BOBREIDVEKE LD, T—Xty bO2AETT— 210t U THEABEBEFEL
THONRIRA—REERTLIENTERVGAEND L. 22T, FEIMHHT S
T—Xty MO HENT =X MErYy > TV T, bierdbYr TV Ik
BT — 207 —2ty POREBENIT— X THLE2LD XS WZHEEZITS. 2O
YTV T LR T —RDEMUT— Rty eIy FEIER, T, T—X
Y MRS HEENT — X2 TV T T DR Ny FH A X LIER.

Normalization &%, 778D 1, FEHB 0 IR 2 L5 ICHEZ o7 — X 22 H
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THHETH L. HARETIIEE XN S, Normalization D352 52 5
N7 — &% o(x 13XT PVRATH]), o OVFEE Z(x 13RS T —RT FL),
r DIEFHERZEL S(SIEAAT—RIT ML) T DL,

r—x

S

(2.12.1)

TRINS.

Batch Normalization 326 OWREZHE LD THY, =2 —Fxv b
V—7DfE EBORICHEAZIN, FiDEOH 12Xt LT Normalization Z17WV0WRD
JEDOAINZIET WS HDTH%. Batch Normalization 23FER XN 2 FTlE7—
2t v FNTOD Normalization 3 —f&ITH D, I = Nv FHT Normalization X
fThv T\l o 72, Batch Normalization ZE A3 % Z 2 TEEVLEEL, ICR
bEARLZEEDRTVS.
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E 3T BEERE

| BETHARGED, Hbid D FRIHHT 27 —Xty M- RHETT — 20
FHETD2 VWO RERD D, ZOMBEIINT 27 a—F I3 2 BEICHETS
5. —OHBBEIT—RIGEY BB o722 LT HRER S EERETH 5, wHEfdx
HBTNTYVRXLEHET L2 THB. “OHEZE-H T — X 2HH L, Hl
PREZLFBIELLT Xty b RERT 228 (F—27L PV 7)) ThH.

TR R 73 X LR 2L, EEED D SVM & W72 Fik []]
X, FERHIZ ) A X P TEEEITS 28 Tk 7 £ Il 328 71a
VAL (9] R EDFET B, FHl213 Eric 5 OF%E [10] T, EREBEMIEST 2 F
BERRR U CHBER ZEFIEEER L. £72 Xia 5O [11] T, #EWEE
ETNDNRT XA —REFEER LICEBERASRT A =R Z D TRWAT X —XIZhHE
L, D7EMRICEDSVWTERFL -V ZEE T2 FELER L. MLT, A%
RO T — XD T 2 Z L 2FFE T, HIRRT 2 52 MHE T 2058 TH D,
AKRE, ZOHO7? 0 —FThH3T—RILIVIVITDMRTHILWVWR 5.

TR VLYYV TOMKITIE, BWEEET L TRRERE A5 FiE (12,
k-NN % w2 F [13], w2 7 ERY (Markov Random Field) % v 2 F
[14] 72 ¥ BFIET 5. 1212, Vaibhav &% [15] TIE, AQUAVS ¥\ 5+ —
PLYA—=ER=ZAD=2—=F)V3y NI —=TETVEMFHT 2 FENERINT
Wb, A= b Va—RR@FANEHNPBFRTCICHRZ E5Z=2—F %y b T—72
PP, ZOPHEEOH NI ESES 2 CREEMPSRE LTHMHRETH 3.
7272 L, AEMEEZECTWSE DI TRRWED, HiiF—&2D27 5 20EHRE —
UZERELRVR#MEYLY > TLE 5. ZIT Vaibhav & [i5] 1%, A—txz>a—
R DZLERICFIRFICOEX A7 S RPEZ 21k oT, BEIZRALDI S5,
AR EEMEEREER L. ZORMELZ AW THANEREZ1TS Z ki
XoT, 7=R7 VLIV T EToTWVS. REFKIE Vaibhav & DSE [15] &
Rk, MUERHEZHWE T =27 LYY IFIETH 5.

| ETHIBRL X 51T, HBRZEDERILT — 2 2H 555G, SEREFEIC
BEOKT, MWHRROHEME WS T XYy hBRET S, IO DOREEMIRT
%7012, FEME 2 2 AW TXOTHIRZ 1TV, AAER T 21T 5 FiE R
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REINTWV 5. AANEREFEEICE, SVM ZHWAEFE (16, 17, 18], 7YX L
74 VAP HWEFE[19], ERDOMEEHLEFE 20, 25R%2) 0 7F
% 21, 22) ZRWRFHE, BMAEEET LD X —XBEHCER ULTFE (23] &
EnHBH. HTADIREEBFREIEMAEET VDRI X —-XFHICEHLLFIET
»H5.

REFIEL LT 2 FHEL LT, Siqi ©5OMIE 23] A3 5. Siqi & [23] 1, inlier
priority 22 L, 87 X =X OEHTANCHED < E3Outlier 10 5 AL fERMH
FiEZRE L7z, inlier priority 1%, outlier (KRFICBIF 254> & T — &)
i inlier (RFIZBITBELWERETT — &) IZHXRXTHETH 570, FTXA—-X
DEHNL inlier DIEKZ PF B e Z2BLET 2L VI FRTH L. ZOTRICHE
DWTERINT B3Outlier 1X, FXHFER X N7 CHEI{GRO AR R E
(AUROC) X THEMERG X L7-. inlier priority 1%, BB FEEERIT S LT
QEBEREZHTHS. 4 ETHHAT 3.

E3Outlier Y BEFEOHLBRIIEM AT ET LD T X —-XIEHLIZHT
H5. E3Outlier LHBEFIEORRLZHE=20H 5. —DHIF T X —X DR
BERHME T 2HEPERZETHS. E3Outlier IR EOKWEE T L 2
3%, LT, BEBEFERIFEBEAETARFHATS. 72, E2Outlier 1ZA
DTG X=X OEHAAEREEL T2, XTIXA-XOEHI—HETDH
5. MLUT, MEFEBANT =X TEX2 X5 CRoNROEAZRHE
EF 270D, RIXA—ROEFIEHMETH 5. ZOHIIMERENER L HTDH
%. E3Outlier ORERZER, ANERHICHMT—XD5%, ANT—XDA%
AT 2 VWIS HERETHS. MLT, REFEOMEREIE, FAUERTIZHE
fiF—2D55, ANF—REHES AL EFHTI VWS BERETHS. OF
D, E3Outlier[23] FHEEFik L W URMERE L 135 280,

REFHE L MEFREDF CFEL LT, Confident Learning[3], Label Fix[4] &
WO T =R VYDV TFRENFET . 06 OFEIFMEREDF CFiEoH
TRERADHZRO BEHOFIETH 5. HAIGMEREDFE CFETHREZ T 5729
2, ThHO0F R ODHRERZITo 7. b DF R BEFEOHM AT
MERE DM, ZEHBAETADLLHELNIIERICESVLEFELEVIAD D
5. T _ODFEOFMAEHHY, RFKE DAEIE 3.1 #i, 3.2 HTANS.
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3.1 Confident Learning

Confident Learning[3] 3 HEMAEE €7V OHNHEREZMHA L ZFETDH 3.
Confident Learning[3] D& ZF1%, 7—&ty b2z R 2ITAhT—&I1IZ
N7 XA EINMERE DB A7 — 210 LT ABDEERZ XLz ff5 L
e FINGEIRNTOVIEMT — X 2T 2 EROFARHERZAMT 2 TH
2. BBEANT =R i ICRHLTHEMMI VI G EhTwizeT5. Gxohrk
FRNVEMNGT BHERIT p, (1) ERT. ABDBHEETZ XV 2NE5T 258121 24
B3 2HERIE p (1) TKRT. [FRFHER P(p,y (1), pe(1)) ZFtHE S 2 Z & T, Confident
Learning D& X IZEOWRa7 28 IHTE5. LarL, p(l) Z2RKD2 I LiE
3R MHD SBEMTIERWD, pi(l) ORODICFBFEAET M i ZATI LT
Y EDOHIER p,(1) ZEHT 5. po(1) Z¥EEFEAEFALDHINTH LT SoftMax
Bz 220 72080 | O FHHEICHE T 2HDO e TH S, L7zhi-> T, Confident
Learning @ X a 7 X [FAIKFHER P(py(1),po(l)) DBHIZX o TKRDHN L. BEHEE
HEICRET 2 HEDREINTVEY, 6.2 HITIT HERTEIZORaT7%
AL TERZITo . HEZ 6.2 HiTiT5FERTIE, FHEHEE L U CRBIEIKE
LW AUROC 2 L7720 TH 5.

Confident Learning[3] L 2R FEDEZ 2 /X, BEWEEET LD 615 5K
= TH 5. Confident Learning I3t EHE T NVOHNMEZFEHT 5. NLT, 12
RTEIEWEEETNLDRT X —R2HHT 5.

3.2 Label Fix

Label Fix[4] & Confident Learning[3] & [RIAICHEIMFEE 71 D H R %2 F]
HLUZEFETHS. HB5ANT =X i TRLUTHET T NV I pfEShTwked
%, HEBEAETNM T B AN U THIIER p,(1) ZRD . p,(1) ZFEEEAET
NDHINTH LT SoftMax B2 21 7B D | o FRIEICHE T 2HEOZ 2 TH
%. po(l) DHESEICAHY T 272, Label Fix D2 a7 p, (1) ODEHIZ X > TR
Do,

Label Fix[4] L 2R FHED R 2 /%, Confident Learning[3] & FIRRICHM Y H
ETADSBRLHBETH 5. Label Fix I EE =T VOB NEEFHT 3.
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LT, BEFEEFEMAEET VORI -2 2HHT 5.
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B4A4E REFE

FxE, RN TWET =Xty bOHIZIE, BRoZBENT —XPFET S Z
CERBEMHL, TR0 VYOV IFERRET L. AETE, BEFHRCES
EAE, BBRFEOEZIHITOVWTHLLLHHT 5. 4.1 HiTlE, 1| BTHENARGHIC
oY, ZOEZFTIZOVWTHRRNS. 4.2 fiTlE, 4.1 8T TR £
BETFELZERTIETOEZIHICOWTHLL FHIAT 2. 43T, 4.2 Fcd
NERBEFEOREEME T IEICOVTH LIRS, 4.4 8T, 4.2 HicldN7z
RETFEOR a7 DEHFEICOVWTH L BN S,

4.1 REROTZATT

Txlx, 727V I TRTIOANMERENICHERT 2 REE oM E
EZT. R LT, BokZHIT—RXIELWT =X HXRTHETHS. 3
BETHRRAD, Wang & [23] I inlier priority Z#2ME L T\ 5. inlier priority
(& inlier (IELWEHTT — &) & outlier GRo7#fliT—%) ORITIZAELH 57
D, EWHFE €TV inlier DIEKZ PTL I 2BETHLENIDTHD. T
® inlier priority ZFICE X % &, FEHBEAOTEERZ, ELVWHEEIT—&2 07
HEATO DI FE LIERATHIEERAD e RAIIERT:. Tb8, DBV TR
a DR FHEANCELET 28T -2 D55, HEZ XU T 5 X a TH AN
T—RIFEDTHL M T2 TES. LHIL, FEHEAETIMISEEICIE
LWHIEIS T E 2 b1 Tidaw. Z0EMNTFE LT, Curtis 5DH%E [3], Nicolas
LOWI [4] D3 d. ZHNHDWMATIE, FEEAETLVOHABELVEWVIR
ED R TR LM NNV 2T 2 FEIMREENTVWS. LrL, ZThbdik
T TIE, RTOMRoLBETT —X 2R TE TRV, DF D, 2EHBFAET
WVRFEEIICIELWHIA T E 2 DI TRBRWEE R 2. ZD7%kD, EHREAET IV
DF 2 B, FRo AT — X TH 52 R T & 5 RN HELIER T 2 0%
WHBeHEZI.

ZLTHEHLEZ, BEOI IR a,b,- - NT—RE2RnHITMELEZIT-LE, b
577X a DIEBESNCHET LHMT —Z DS BbHMINVH T 7R a0 TH
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BEEMT — XX, 7T R a DRFERAD SBENI - 12 HE T — X TH B Al REM:
BENE WIRFE LT, BEAWNZEZHE I BETHELED, K11 Z2H0
THHAT 22D TES. Hy & He ZHE LI X, Hy OFDERD TH S1[HE
MDBENWEIICRZ 2. HHEAETLTHREUREIZZ > TVW2DTERWAYE
K&I3EZT-.

4.2 REFEDER

Fx P TRARGRUICHEDONT, BAWZT XLy IV 72T 72DDOFEEE
Zlz. T=RIVYIUITERITI DI, MUEREZITORERDD, ZD=D
DR T 2 FEIARMEOREFETH 5. 2ALUNIBIFOFEZ AV
TW3.

Wiz IICEZ B, —HHEMLAEZ, BoBEiT —XTh 22D 2
M7 — 20, FEHBEAETNVONEERDP O ENZ TN TV 202 NS Z
TH5. EHEININZ S, BRo BT —XTH2R[EEELIEVEITVWR T,
BEDTRWIR H1F, R BT — X TH LRSI EVEWVWZ S, L, FHFE
AETNDOREGET R B2 FIEPFELRVE WS ERDS D 5. HRENRF
FEEHAWS 2T, REAZFEHEAETNVODERERZHET S5 ZWAJRETH S
D, AMENIEEMERD 2 AN T =22 I NTHET IHLEND D, UKD
ME» SEHERTIERWV. Z2THRAEX, ZHBAETLVOERRORE L2 3
FHUBR OB TFIEEER T2 ADBETH L EX 7.

Fxld, FEBAETLVOREERORB L B3R HEREZ=2 - 1%y P T —
JDRIA=RTHDEZ. FREAETNVOPEERZ, AIHT -2y
MZEENDZANT =R EME5EINTOWBHEET TNV TH B L HFHTE S L5
BHINZDIDTHS. —a—I1ty NT—=7ETNLDEREITIE, 28 DRIk
TET2HDE=a—FNV Y VT =T DRITRX—& (BEH, N[ TR) TH5.
DEDzZehs, —a—I0%y NI =2 FETADOSERROEEE, —a—F0
2w b7 =T DRI A —=RDEIC > TEBHEINTWE e HLIZEZ 2. MLEX
DL Z, HAIVEMB D7D DFREEL LT, —2—I91Fxy hT =7 DT X —
REMFHT 2 2RET 3.
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4.3 FHHEHBEE

412 HIDBEZICHEDE, 2=V 3y NI =T DT X=X GEEREZRL
TW3EWVWHFHED T, ANEME DD OREEIMETEEE X 5. FrfEih
WBWTERADINE THERZZEPLZELRTNVEBOBRVENZO2H L. —
DHIIE, RADPLTHRIUCIFREEDPFEET S22 THL. ZoHIZK, ¥¥
BAETNVOREER - 1287 — X O R TRHELHH T2 22T
H5.

F9, —OHOEEBELRITNERSLBRVWAICOWTHRRS, 4.1 HiTlhR7E=FHA
DIRFE, D227 TR a DPEFRBFEET % VWO FHRRFZATULTWS. £
DIz, EITEACFEHBEAETNVEHET Z2HEND L. FHBEAETNVIEE X
BT —Rty BT EI LIk THETE S, FHBEAETLOYEE)
EOFME 5.1 fiCHHT 5.

Kz, “OHDODEZEERLRZITNUIRS R WVAICOWTHRRS, 4.2 HiTtHhAc 1308
BEROKDY L R 2FHEOMMAEZRE L. LrL, BRELADEHL L
R, PEBEAETVOERER AT — X OFM»RIFMETDH 2. Z
T, BRAGHELRYEBRAET LE I LICBINTYE XY, HHEREEHL
TEDONRTIX—REFHTZ2 e 2E X2 KA1 KRR L Bl T — X Do
ERITAXA=IRERT. BRI NAD Y I ROBFEERERL, e UMk
BEZ AR BZANT—RTHBIERLTVWS., HELEEBEAET L
X, K41 0RBUTHY T 20HEAZFE - TWR2eER L. ZOROHEHEAE
TILDNRTRA—RFIEBERLTVWIZEZONE. K41 OERE,IS, HHEER
NDHETT — 2 FTOHBEZRD 2 7-0121%, BT — 2 2RIFHHEI TR
BBV, FITRAIE, FEBEAETACH LT, HEEZRDZVHETF— 2 %
AL, DEATRRICL 2 S TIEMTYE 2175 2 (UUF, BINEE L) 2% 2
. $h, FEBAETNVOPEEAPZNL, HREEZRDIZVEETT— X %57
BRI DAL Z 212k 5. ZORDBINEE 2T 2B BAETILONRT
X—REFHT 22T, HEEERDZVHETT — X 2 E&O O ERRORMERS
2ZEMNTES. ZLTHRAIE, FEHBEAETNDRI X=X LBNFEZTo7
HBBEAETINDNRTIRA—RDEERD D ZLIZL>T, FHEAETNDOEE
Ry Hir —2BOEHE R ITHERICRZ 2 E X . FEFEAETLOSFERER
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X 4.1 DEHEFADAX-IK

LT — X 0 B2 R TR E O RIS O W T ORI 5.2 BTN 5.

4.4 RAT7DEH

AT CHNTRHELZ M LR, 722710092 7%1T 5 st Ui
EITORENDHD. ZDDIZ, MoHliT— X ThHhIAHEMEERT A7 %
BT 20BN HS. 2 THEAZI~NT  CRFHE2FERAL-2a7 28T 3
zrizlr.

< NT R T 2L, FHEEOMSIED IS U2 E S
LZEMTE, RIX—ROEHBICHEINBRVWEEZTDTHE. v »NT )
v R R, 28 HiTHRNZX D12, 52 ohieT —XBEO B EATHI % EH
LCHIHAEER, 7—XOMBIED 2ZE R LB TH 2. ixlE, FEHEAET
NZBINTHEET L, RIXA—XDOERIEIIEELR, BNATRAZLIIELRS L
ERD. 2D, =7V iR 2HHT 2, BHEORZVEA, N
AT ADZENRKRZLBR>TLES ZENEZONDS. v T J ERFEREEZ DA
IR LUT-EERECH 2720, IREFEZHOAIVERBOR a7 LTEHTS
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bE#EZT.

FlERLr LT, v 7/ VAT a7 2B LGS, 2—2 Y v RIE
HtcRa7 2B LG EOHBRER 2T, ZOMR, T/ B RHERETR
a7 B LBEDFH AUROC iEWZ e 2B L. Ko THRADE R
FELWEEZBNS720, Hrld~"T /LRl 2a70BBICHWS Z 22
L7z, Ra7 OREMFIEDOFHIK 5.3 HichN 5.
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BH5E K

ARETIE, 4 BTHPALEREFEEZHWAET X7 Ly Y IFRIZONWT,
WD FIEE R LN S, BERAWTE D BRWZHEERZITS. EFEEHV
T EB D 2 a 7 B 5iE% Algorithm| (27”3 . Algorithm!1 TaEBHL 72 &
BeBBEZLIRTERTS. GAbh/lT7—2ty b2 DTRI. Didcr/ IR
SEOT -2y bTHB. DI N HFoHlT— £

D=|: (5.0.1)
iN SN tN
HEENTBD, i;(j=1,2,--- ,N)BANT—%&, s;(j=1,2,---,N) 3HHN 7
b, ti(=1,2,--- ,N) ZEDIEfR TV TH 3. t; IARETEFAALZVD,
6 EOHATHHT 2. £/, d; &

dj =i s; t] (5.0.2)

Zes.

kid k— DEIZAEBGEHICHET 22 BTH 5. k— nEIZEBEEZ1T 5 HHI
DWVWTIE 5.2 BiTibN 3.

Scores IHNEBREEIT 5272002 a72RFLTEBIEHTD 5.
D.shape[0] ZBE{iT — X DB EH L TWVWS. Algorithml TR THRT T2 L, 6
THTET ORI L B AR SN R a7 ICB EHb 5. Scores[j] & d;
EXRIBLTWS. ZD7D, Scores[i] & s;,t; ZHET 2 Z 22X oT, sAhfER
HDOFHE A FIRET D 5.

Derainy Duvaly Dtest (& k-7 EIRZMGE 2§ 572012 D 208 L7 —&t vy b
TH 5. CrossValidation(dataset, k,itr) 1% k-7 BIZEMRAH T — 2ty b 24E
KT 2B THS. GRAohzT =&ty b (dataset) & k 7HIL, itr i2X->T
train 7 — &2 & UTHEHAT 2B ZHE T 5. Algorithml TlE, k£ =10 L ERZ
NTW377=0, D% 10HO/NES T —&Zty MZHE|IL%T, 8% train 7 —
&, %D D 2% validation 7 — & & test 7 —XIZHHT 5.
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Algorithm 1 BR2FHEDEHE (Ra70HEMET)

1: k<« 10

2: Scores < [0] x D.shape[0]

3: for itr < 1 to k do

4: Dirain, Dyaly Diest < CrossValidation(dataset = D, k = 10, itr = itr)

5. My < TrainModel(Model = M, train = Dipgin,val = Diyq)
6:  idx_p < [0] * Dyest.shape[0]

7. W <= [0] * Dyest.shape[0]

8: test _cnt + 0

9: for all i,5,,t, € Dies do
10: D, < [ip, Sp,tp]
11: M, < M,

12: while Val_Acc # 1.0 do
13: M,,ValAcc < FTModel(Model = My, train = D,,val = D))
14: end while
15: idx__pltest_cnt] < p
16: Witest cnt] < GetWeights(Model = M,,)
17: test _cnt < test _cnt + 1

18:  end for

19:  mean < Mean(W)

20:  cov_inv < GetCovInv(W)

21:  dists < Mahalanobis(data = W, mean = mean, cov__inv = cov__inv)
22:  Scores_tmp « 1 — (dists/Max(dists))

23:  for i < Otolength(Scores_tmp) — 1 do

24: Scores[idz_pli]] < Scores_tmpli]

25:  end for

26: end for
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M\ 3EEBEAETNVTH D, Algorithm 1 12 TEAEL TrainModel (M odel, tarain, val)
WRAT 2 M B3¥BRO=a2a -2y bV —2JFETALTHS. BHI
TrainModel(Model, train,val) =2 — V% v b7 —=27FET )V (518 Model),
train 7 — & (5|8 train), validation 7— & (518 val) Z A1 LT, M, =H
9 5. TrainModel(Model, train,val) T{THN 2 UH DML 5.1 HiTHELA
T5.

ide plE Dyg WEENBHETT—XD DIZBII 2L VT v 7 ZAEREHEL T
BIEDOEKTHS. HlZIX, Dy ®5FEHDOT —XRIT dis BDEEN TV
35, idr_p[b| + 13 DBETEIN5.

WIXE D L 72—2 Dl T — R & - TEIFEE N Thiv: M, (Algorithmi
BT D M, [THE) DRI RX—=RERIFLTEL DOEINTH 5. FIHILIX 0
TITONTVE D, BERICREINIEIRTIXA—RIEINRNT MLTHSE. 22T, B
GetWeights(Model) DEMEICOWTEHIHT 5. GetWeights(Model) 352 6 2
Joe=a—=I %y N —=2FT) (518 Model) DEMEDOEA AT EIGT 2 BT
5. BzIX, My OHNEO—DORIODLI=y VMNP uFr T 5. BISXNLZEA
(W RFENZRT PL) ORTLBIZ, 2=y MEHOEE L N4 7 RIEDHEE
EBAB I TROLNE7D, uxc+e=(u+1)c tHEETEZS. RKEDOHE
AHIZFE WV ZEEICOWTIE 5.2 fiTihR 5.

test_cnt IZFFEEMEES (Algorithm1 @ 9 {TH S 18 1TH) D — FHIEK
EBADERTHD. ZOEBICE>Tide_p& W ORIUA VT v 7 AF=ZIT0
J6T 5T —RZRIFTES L SICTLTWVWS.

iy Spytp WBETT —2OMTH 2. ZOHEMT—21E D 20E L THELNT
Diest CEFEN2HENT —XTHS. FIEXF pIE Diest BT B4 T v 7R
TR, DRBUIBA YTy ZRAZIBELTWS. idx_plZ p ZREFELTELZ
L2k - T, Algorithm! @ 23 17H» 5 25 fTHD )V — 7T Scores DXIHT 5 &
R a7 ZRIFTE D L H51XR > TV,

Dy iZ—2DHENT — ZIT & o TEMFEE 21T S 72 DI D & 7z Dyest 1€
BENBHENIT—XTH 5. D, 3FEIT—x22RT. FHlllE 5.2 HiThXR2.

ValAcc \3B8 FT Model(Model, train,val) DiE DEHDO—DTH Y, D, DIEfE
ReRT. BB FTModel(Model, train,val) 1352 bNlc=a2—F %y b7 —
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7TV (518 Model) Zdllff 7 — % (518 train) 2 —HE¥E T2 212X o T,
M, ZEH3T 2 THD. ZOKR, M, i, & s, LAETEZHE, M, £ —#E
W2 ValAce =1.0 2B L, BETERWVWESRIE My, & —#8I12 ValAce = 0.0 ZiR 3.

M, FHiAR L 72@D, M, LT, D, ZHWTENFEEZ{Tok=2 -7
3w PIT—=TETNTHS. My 3 A3 HiTHIALREELS 2 7ZDITHER
Za2a—INFY NTI—=TETINTHS.

mean I W OFEEZXRT bV TH 5. FEEOFEZ W 2IKTTHh3, 2=v b
DAGE I U CEEAET 5.

cov_inv 13 W OIS BT OWATHITH 5. mean & cov inv 2K 3
Lo TINT /L AHRZRE TS IR TES.

dists 1Z= 7/ EAHEHEZF R L EHRIMREFESIN TV I ERTH 5. B
Mahalanobis(data, mean, cov_inv) 1352 6Nz 7 — & (518 data) D47 (5]
B mean), FEEEDEATHIDOHATH (518 cov_inv) ZEH LT~ T 7 © X FEHEE
ZEIRETAEETH 5. dists \FEHITH Y, HlZIX, WD 13 FHIINIET 55
BE dist[13] IKRFE TV 2.

Scores _tmp INIUERHEITHFE, BEZEZ 208 5 2OHEIHEHT % 2
a7 TH5. B Max(dists) 1352 5NN DORKEZEIET 288 TH 5.
Scores_tmp XEHNITH Y, HIZIX, W O 13 FH IS T 2 L dist[13] 1217
FENTWA. Scores tmpld, 1 ITEWIFEFED TH Z0[REMEDMK L, 013EW
EERRD THLREMESNENWR AT TH 5.

T—Xty tDMBEZoNEE BEFERCLDZT—XI7VL IV TITD
NZIE, URICORT=EDD 7 2 — XWX T2TeNTE S,

F—&REy bD¥E D % train 7 — &, validation 7 — &, test 7T —XIZHE|IL,
FEBEAETIN M, BHET 5. (Algorithmi @ 517H)
FEEMN M, #—2 07— 2 Z FH W CGEBINEE 21TV, Z O
T—REDNETED XD oTRE DT X — X IEHZH
93 %. (Algorithmi ® 91TH» 5 18 17H)
Aa7V) T BIG LT X =2 E2Hic~enT ) LRz HWE-xa 7
ZEMIT 5. (Algorithm! @ 19f7H» 5 22 17H)
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T—&ty bOEE REEME, Ra7 VoK 7 2 — oW TORMIE,
FRENG1H, 528, b3EHTHNRS.

51 T—42tvyhrDEE

4.3 §i TRz D, 4.1 HiThRI=F & DIRFINE, BB T TR a DR RNT
ET 5 WVWHHMHREHFZANTELLTWS., ZD70, IBREFELENT 57-DI1213%
BEAETNVEHET 2REND L. ZZTAEITIE, GAbAbhkT—Xty
b D ZEHLUTEEBEAET IV M, ZHERT 2 5EICOWTHL BN S,

D%8:1:1DEET D % train 7—2& Dyygin, validation 77— D,,;, test
T =& Dipst CHENIT 2. —2a—F3xy b —=27FTL M OIlEDI=-DI12, X
TOMFHEZ# D KT

T3, SN FEHABELCGIMEZITS. NoFH A X2 meTde, I=y
F B3,

i1 Sp1 el
B=|: : : (5.1.1)
tbm  Sbm  tom
TRIND. ZOrE, MIEXFEM(m =1,--- ,m) & Dyain EHDHTS
NTHBEMT — R 7 R LB EINBET T — 2D DICBIE24 VT v IR j
THb. RTMZiy, AL, MO0 %215%. 013,

01,1 '+ Olec
o=|: - (5.1.2)

Omi * Ome
eREIND. 2 LT, BEEE Loss(0,s,) THWTHEZIHAEL, miEElt
B Optimizer(M, Loss(O,sp)) & >T M OEA W, N4 7 A B ZHHFT
%. Loss(O, sp), Optimizer(Loss(O,sp), M) iZDWTi&, HHT 28X -
TAPELR D729, HiL LW, k7, mBELBIE Optimizer(M, Loss(O, sp))
WEoTHFTINE M DEAW, N4 T7ABIX, M>DPFHEODTRTD/ T X —
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R THLIZREZRN. M ORKERY, —HORIXA—ZDEH (774~
Fa—=v) BT THREEIX V. 6 EOEERTIXELBEEIC Pytorch*®
CrossEntropyLoss()T, fi@{tBIBUZ Pytorch @ Adam()*ZHHL TV 5.

FREOMHEEZED R L, ¥HBEAET IV M, ZHET 5. Lo ONE,
Algorithm1 DREEL TrainModel(Model, train,val) W4T 5. I =Ny FIIE
Bokwk s rxactiansg. A EETER R ETHRELE
EE e TRy ZJHOFEDPK T LIz WS (e lZ TN I TER 8% X T
DIRLZZMEE). e TRy ZHDOFEBEPKRT LERIZ, e+ 1 TRy 7 HO¥EED IR
$5. 20k, TRy 7BO ERZRET 274, FHORTFRMEZRD 5 HE
DD 5.

T—2ty PO¥ET7 2 —XTRE, TRy 70 EREFZFREL TRV, £
DIRHDIZ, Dyal ZHCTEEOK T FMEZHRIET 5 EarlyStopping 2 LT
W3, EarlyStopping & X, validation 77— X2 W THFEEEHT LI 2ITL-
T, BERZNCEMTHSE. 1 TRy 7 TT5Z8IZ, Dyal 7 M AL,
HEEBDME Il 2155, ZORBERBEBOEZRFEELTEE, RELLZRY 2
B DFERET L TCHHELEBOEILE I N R IFUIEE2EILET 5. 8%
BB DEDN—HF KD o TRy VR TIROBWEEET LV 2EHRHAT 5. 6 EOER
ZHNCEAT 5. 6 EDOEERTIX, EarlyStopping D&% 10 =R v ZIZEREL
7z. 50 =K v Z#& THHZ EarlyStopping DB ZH Lz 55 ¢, HEABEKD
EP—FENDIT 1,0 THB. 2D, 40 TRy ZETRD M % M, & L TH
M35, rr7r2EIGER, BREBORMKENEHFINLS M Z2IRIFL,
EarlyStopping D&% 7z L7z SOV — T 68k 2 £ 0S5 MW Z1T 5.

5.2 HEEHL

43 ECHlARTz@D, M, DnFER e, M, O7EEANOHGEI 7 — 2 £ TR
Mz kD 2720121, HAMT —XZ2RIFEEI LT L2V, HLZ, M,

*https://pytorch.org/
Thttps://pytorch.org/docs/stable/generated/torch.nn.CrossE‘.ntropyLoss.html
ihttps://pytorch.org/docs/stable/generated/torch.optim.Adam.html
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DREERNOBET T — X DR E L LT, RIfTCHEZEL 2 M, 1ot L THAfiT—
R—D 2 AN L TBEMNEE TV, 7 X—X2MEEr LTI %
ERT. X TAHITE, FEEOMETTECOWTEHL (R 2.

My R UT, BT —&%Z2—212F %2 AL TEMEEZITS. DIEOHAZ
Algorithm1 @ FT Model(Model, train,val) \2& 7% Z DEENT — 21X Dyest D
SEUS3 5. Divain, Do 2 OBUSU2EHTT —X1%, FERRCHEHIATVS 72
», BEESIREICD 22D 5. BREESKEL X, M OFERFICKR- 7
BT — 2 %228 L1221k »>T, 2O 1HliT— X 20T E 2 KER TS
T, RIT, Diest PO LIe—DDHN T — &

D, =i, sp tp) (5.2.1)

T My ZHEEIEE. ZOE, PMIEXFEpIE D DIH Dyt IKEHDHTHA
BT — 2007 XA ENBMMT -2 DA T v 7R jTHD. M,
DEFFFE B0 HiI TR FELRICLTH S, 2720, FHT 27— &ZH—DOT
H27D, I= Ny FOBKDBLULTDL ST 5.

B=|: @ (5.2.2)

HIEI T L7 I =Ny F LR RD, BT =By FH A X5MALTETD
SNV FIRBESTVS., My Wi, & s, THRLHETES XK ZETHY
ZREDIRL, HERTRO M, 2 M, tRT. 2Ot %, ¥EHEIEKBED T X —
REFEEHTZHE (774 Fa—=2) ZHOTITS. BEERISEN 2
M, 7 SRR 2152 TEOHHDOHTBRS.

M, H 5FHUE 215 2 IOV TR S (Algorithm| @ GetWeights(Model)).
M, »oEH, N TRADEREIIGTS. O E, REKEDRIX -2 T%
835, BEEOATX=—221%, HIHELZDOUV L ORIOEOMICFEET 242
MEDHEA, N TADIZLZ2iET. REEO T X — X2l LREE2 W
ERILTD. WERZ ML THD, 2O, HIEO—OfiOED 1=y
NS w fl7Z o7z &, W ORITTEE (u+ 1) THS. WEBED T X=X
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PRSI 2T ZoH L. —DOHOMHIIRED I XA =X 2T % & X
PR 27D TH5. —OHOMHIIREKEOEADAZMEH L THIREFEIE
FrJRER /72D TH 3.

¥3, —OHOHEBEIZOWTHLLARS, =2—-F1Lxy FVT—=TETLDE
NIRX=REFHT 2, ANERED S REIRXITTEICR D p Ry, FEE
2175 BlHE, SMAVERHICHER 3 2 HEBEO TR ZRO T TH L. 20
728, RITHZRO T ZEDARER, —2—IF L3y b= DRMEFED /8T X —
R eMEHT 2 Y TH B EZT .

RIZ, ZOHDOMEICOWTH LA BRRS, TAFFHERLE LT, a2 74 v
7 [HRE 7TOVCIREFELEHTRED TN, ZOMR, vo X741 v Z7ERET
MCHERRIRETH B Z e B3 oiz. —a—F0%y b =TT ILOEREEDL
MG E2EZ5E, e AT 4y 2Z0FEECLUEZIToTWS. ZLT, —D20D
HEiT — 22X > GEMEF 2T, REKBEORRIX—XETE2EHLTE
D, BYRT 4 v Z7HEREFEUCAIEZ L TWS. Loz ers, Hxld M, D
HIED R X =RZT 2B L CHREFEDLEHARETDH 5 Z e BRIES LT
LE#EZT.

53 RXAF7V>Y

AETE, RUERHNICER T 2 2 a7 OHEFEIZ OV TR S, 4.4 HiTab
N7z &1L, TLF~wnT /7 C AW ER LR a7 DO5IEZ2175. Ra70
FHEAEEY 7T, Algorithml @ 1947H2 5 22 fTHITR SN A EE HOL
TRaA7OFEEITS. £3, w7 CLREHZRD 2720121, ¥, 58
HIGBATH D WATHNE KD B2 RENDH 5. ZDRIZ, ¥nNT /) CAFHZFIAEL,
Scores_tmp =1 — (dists/Max(dists)) TRD2ZZENTEXZRaA72HMNT 5.
CDRa7E, LITEWEERRD TH B AMREMAMEC, 0ITEWIEERD TH 1]
BEMEAE VR a7 TH 2. HELEZRATIE Diyesy DERIF —RDARZDT, D
WCHRIGS 2 £ D1Z Scores ITR1IFLTEBLIBEDLDHS. D extioheinsd X951,
Scores \IZ A a7 ZR1F L TWAHERT DY Algorithm1 @ 23 1TH2 5 25 fTHTH 5.

4FTIE, My & M, DEDZREEL T2 L WVWIRdA D o773, Scores tmp
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DFHETIX, My, PHTETVWARWL. ZOMBEICOWTHHPT S, ~»5 /LR
Bt 7 — % DFIEEAE D & ORI E SO X S5 1R o TV A HEHETH D, ZDlE
BEE T — R OAMICHESWTEHEINS, 20, M, OREBEEZHEH LG50
<NZ B RBRHZ, M, OVPER» o DEREERD 2 2 2iTins. —T7, M, OF;
HME» S M, OFEEZ S WIRHMELZHH LG E80~ 7 7 © X,
PEREDIT NS DD, FEEERED S DRt 7 — X D MIEED &7\, M, OFf
MEL VWO EHZIIVTWRIZTES, T—XOFMIATHRENT 2720 TH 5.
Doz s, My OFBEZSIK VWS UHIZER LR TETHIEZXS L
MTEZ7D, FETIIEHENTVS.
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$6E FHEHEER

AETIE, AT o LEBOMRE ZOERICOVWTENS. 6.1 HiTI3,
AREDOEBRTITOEBRIHEH T2 7 —Xty MZOWTHHAT 3. 6.2 fHiTl,
Confident Learning[3], Label Fix[4] LfRRFEZHWT—& 7L PV 7 DR
EHEERR O R 2 HME T 5. 6.3HTIX, 6.2 HiTHIAL ZIERFEOMERIZD
WTC, ZORHNOME, BRKROEREZITS. 64HITE, 6.3 HITERLLRER
FEOMEROBIRIZE o T, MBERPBHEINTLE S »pE2MET 5. REF
%, HEFEOREEIZ AUROC ZHWTHHMEZ1T - 7z.

6.1 FERT—2tvhk

AFEDRETIE, MNIST*, FashionMNISTT, SVHN*, CIFAR10%, CIFAR100Y%
R L. AT, ThoDTF—&Zty FONBIZOWTH L BN,

MNSIT & 70,000 O HEI 7 — 2 2 BOHEREHT -2ty b TH 5.
MNIST 2 FOHbNT T — X D AN T — X L Bl 7 ~OUIZOWTHAT 5. MNIST
DANTF—RIFIFEZORFERE/ 70 LEEBRTHS. ANTF—RIFE/ 701
B TH D, R A 1% 28 x 28 DIEATOBERTH 5. Hhli 7 ~L DI 10
FETH 3. MNIST @ 10 D F~E, ANTF—ZB 0556 9 T TOHFED
EOBFDT —=RBDOIrERLTED, BHIZL0026 I EFHEEXXFD0HH
9L TV S,

FashionMNIST & 70,000 Q7 — X 2 G LER 3 EHT -2ty b TH
% . FashionMNIST 230l 7 — X D AN 7 — R L Bl 5 ROV THHT
%. FashionMNIST DA N7 — R IIROEBREE ) 7 0ic LzBEBTHE. AT
F=XIXE/ Z70BBRTHD, BB A X 28 x 28 DIEFFEOEIRTH 5.
S L OFESEIZ 10 FEHTH 5. FashionMNIST o 10 D 5 ~Lik, AT —

*http://yann.lecun.com/exdb/mnist/
Thttps://github.com/zalandoresearch/fashion-mnist
ihttp://ufldl.stanford.edu/housenumbers/
§https://www.cs.toronto.edu/~kriz/cifar.htm1
1Ihttps://www.cs.toronto.edu/~kriz/cifar.htm1
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EBEOEBEDT 7 v ¥ a YEMDOBEIRT —XBO1eRLTWES. HEIZ L0
»5H 90X

FRNL0: TYxY, by 7R
TR ARV

TRV 2L TIIF—oN—
L3 FLA

L4 a—Fh

FAUL5 L BRIV

FRNV6: Ty

FRLT . R=—F—
IRV Nw T

TNV TUITNT =

WIS LTW3,

SVHN 1% 99,289 tF DR 4EH T — Xt v b TH 3. SVHN B OHfli7— X
DANTT =R EEE M Z XMZDOWTHAT 2. SVHN O A7 — &1, BEMIIC
BT 2BFOEBRTH 5. HlZIZ, EOBICEEH SN EDEEES DEED
BENTVWE., ANT—X@E I 7—EHIBETHY, EHEY A XX 32 x 32 DIEAFED
B{RTH 5. AT VOB 10 ETH 5. BHIROFIITE > T 2 HFED
HENZ X5 TEHED, MNIST LFEERIC 0225 9 FTOBFIIHINL 727~
BftExh T3,

CIFARI10 1% 60,000 fFOEGI AT — 22y b THDB. ZhbDTF—XE v b
DEEOHET — X D AS]F— & L i 5~ DONTEHAT 5. CIFARI0 D AT
T —RIIFE D YRR 10 BEO A 7 —EifTHD. AS17—XIE SVHN [H
FRICH S —ERTH D, BRI A X332 x 32 DIESEOEBRTH S, Hfis <L
ORI 10 BETH 5. CIFARLIO @ 10 FEHD 7 L%, ANTF— ZD3 ¥ OFELH
DA —EREDPERLTNE. HHT L0025 91

SNV 0 TRITHE
S~V 1. HEjE
SRILV2: B
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SNV 3
L4 B
FNL5 KR
IRV 6 AT
SRV T D
F~)L 8L ik

SR)LV9 L Fow

WXIGELTW5,

CIFAR100 % 60,000 OB ST — 2ty b THSE. ZhoDT—Xt Yy
DR OHT T — 2 D AT T — & L H T 5 N OWTHAT %, CIFAR100 DA
NF—REFFHYHY 2L 100 BEOH 7 —HEBETH 2. A7 —XE SVHN
% CIFARIO k [FIBRICH 7 —HIRTH D, EH{EY A XX 32 x 32 DIEHTEOEIRET
H5. BEHZOLOEIT 100 BETH 20, ABEOERTIZD LM F Rk
% 20 FEED 5~ ZEH L7, CIFAR100 @ 100 FEEH®D 5 N IZOWTIX, AR
THEALTWRWES, #H%EE <. CIFARI00 ® 20 BEDO A7 — X B DO
HODOH T —HRZDONERLTWS., HAHT~L 005 19 1%

FZRV0 L KEEY) (A ANARTT578E)
L1 A
TV 20 AR
TV 3L B
FoUL 40 R B
F~L5 D RE

TNV 6 RKE

FRLT D BHR
L8 L RO RNEHY)

ZL 9L REDEEY)

0L 10 0 KREADE SR

0L 11 L R OMEEY ¢ EREY)
Z 0L 12 0 HERIOIFLEE

43



Z~0L 13 0 RRTIERWREHEE)

SV 14 A

Z~0L 15 ¢ e

Z 0L 16 @ NEDOIFLIA

SAL1T DR

AUV 18 0 Hlj 1 (ONA 7 L B EH)

0V 19 0 ) 2 (RPkE N, BRHAEEEHE, vy FRY)

WKHIHELTWA.

6.2 RER1: LEEEER

AHiTlE, Confident Learning[3], Label Fix[4] L#REFELTH VT -2 7L
VIV DRBEHEEROMR EEREMET 5. KRETTH>EBROEIIZ, EK
DTF—RI VI IFREHR LU TRRFEOELANZTRTIETHS. 6.2
fiTI, HBREZEICOWTHIAT 2. 6.228T1F, EBROBREZREL, ZoOME
W 2ER % 6.2.3 HiTITS. RERFROEHEFIIOWTIE, 7TETHERS.

FIARFETITI ERRITOWT, HilT 2 EREREZLITER, Z0DH & IZAHi[E
BOREWCOWTHAT 5. ABETHET 2 EEREE, BREE, REbEa%L,
T—Xt vy bDFEE (M, D) KD EarlyStopping, Ny F3 4 X, BIN¥Y
DERZRY 7B, BRI —FT—%ty FOENKAE, FEEEORETHL. X
R—T—XREty blX, 7Kty MIFETLIHANT — X DHERZ Xz HD 5
NVIZEBEL, DX o HBET — 22 Eolz7—XLy "OHETH L. AKHilH
HOEBRRER, FH7T—Xty b, XI—FT—&ty VERHANRT X—%, #H
Za2—=IAy NI—TETILTH 5.

T3, BT A2ERREICOVWTHNRS., AETIT S EEBROBELEE, REE
#, EarlyStopping, Ny FH% 4 X, BMFEEHDOHRRKTR Y ZEOBEIZLL IR
THRETD 5.
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HIBAEL © Pytorchl @ CrossEntropyLoss()**®F 7 # v b % {#
H.
bLEEEL ¢ Pytorch @ Adam()"" @7 7 + v b 2.
EarlyStopping : #8RBEED 10 =R v Z HEFHF IR ITIUIKT.
Ny FHA R 32 ITRE.
BINEEORRT Ry 780 100 ITREL, KT REZMIER)P o GE 13
BT — X TH5 HWrs 5.

B, ROELBEEIX I BITHA LT —Xty FO¥EH Y, b2 HiTHHAL
Te—DDHE T — 2 DARMBHLZENEFEDOEELBFRIURETDH 5.

XI—FT =&ty FOEMTTIEZ, HEEBRTHM S % Confident Learning[3]
DX DEBRTTIEITHERLL T\ 5. Confident Learning ¥ ARHFFED 5 &5 DEERIC
BWTH, HHT L7 —%ty b (MNIST % CIFARI0 &) 13T RTHIZIELW
LT —XTHDEREL, —HROEETZ XAV ZRND T NNVICEET 5 Z L Tiko
787 — R 2B 5. F72, Confident Learning DEERTIX, 7V X LI -
THEN T — 2 Z2ERT 2, EMFOHAT —X DR O Tl ZTL %
S FRINTVWS., 2D/, Confident Learning D EERTIE, I X7 LK
p(0<p<1) A= o(0< o <1)ZHEALT, EHAOHKMT— X DD IC
VRS BT — 22 BRI —DF7 =&ty b2ERLTVWS. I AT
p R BN T — X AT 2EEZRLTVS. R, IATLRE (I
RETHE, FRMEINEIXI—T =Xty MIRTIELVWHAI 7T — X THREN, 2
ATRNVBRE TICRETDEEREINE X I —T =2ty MIR TR AT T —
RTHEREIND 282785, A= o 13 ¥ OREEAR o THET 7 NNV 2R 5 h %
RLTWS. HlZIX, A=A o Z 0 ICHRET DL, ERINIR- AT T —
2%, TTANEGE XN TOWRHAENZ NV TIEBROWHAETI T XA T X L THNEENS.
o LITRET DL, ERINDBRo AT —&IE, TANEG IR TWIHHZ
NV TRIZOV—DDHEN 7 NNV R > THEGENE. TDOIRTRNLRE 28—
Mz WX I —F =&+ v bDAERIZ Confident Learning D12 T python

”https://pytorch.org/
**https://pytorch.org/docs/stable/generated/torch.nn.CrossEntropyLoss.html
TThttps://pytorch.org/docs/stable/generated/torch.optim.Adam.html
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EY 2 —/b (Cleanlab™) NN XNTW3. Cleanlab I TR IR TW3SE
Ja—D55, AL noise generation.generate mnoise matrix from trace
EY 2 — /L & noise_ generation.generate_noisy_labels € 2 — V2 L TX
S—F =Xty bEERLE. TABSDEY 2 —LOEEIZOWTIX Cleanlab
V77 Ly ANESRBI AL,

& FFHEFERRIC AUROC Z W7z, AUROC 1%, BUEZEHRICEE Lz
ZDEGER BGERIC X o THiD 4 2 iR o MMl O HifE 2 W TR 5 2 3
fiHEETH 2. ERERLBEERORDFTICOWTHIAT L. 5 ETHHAL
i;(j =1,2,-- ,N)Z7F =Xty FOANTF—X, s;(j =1,2,--- ,N) IZX I —
7 =Xty MEBBROBET L, t;(j=1,2,--- ,N) ZXI—F =&+t v MEK
R DA 5 NN T 5. s;(j = 1,2,--- ,N) & t;(j = 1,2,--- ,N) i&2W\T
s; =t; B BHIE True(IELWEET T — &) TH D, s; #t; 72513 False (FRo 7=ZfT
T—&) TH2LHETZ. Fxld, REFEOTHRER e il OHERREDL —I
L7 &SI & o TEBIERBIEERZRD 5. 56llllZ 2.9 HizZRI 0.
BB 2 EH NS EE Lz & 20 EBGHER  BEHERIC X - THiD» 1 2 lifRiE ROC
Hi#R (Receiver Operatorating Characteristic curve) & FHX 5. #HERO FAIOME
feld AUC(Area Under the Curve) EFHINS. Th bz EHET AUROC &
. AUROC I3 EGHER L BIGHERDOMEED 0205 1 TH 2729, AUROC OfE
MbH 025 1 TH3. AUROC X 1 ITIEWIEEHREDE L, 0.5 10D eI U &
LATHIE ZED SR WK S L W C & 2 FHEfSIETH 5. AUROC 3RIEZ HE L
LBRWVIHEEERETH D, AR THRADRRE T 2 FERIEBBEZRD 2 HENEGEN
TWiRWz, AUROC ZiHififeiE e L TERA L 7.

TRICARHIEH DOEBRREIIOWTHNRS. HFHT—%t v M MNIST, Fash-
ionMNIST, SVHN, CIFAR10, CIFARIO0 TH» 3. XI—7—Xt v MEMH
RSX—& (pt o) i, p%[0.2,04], o %[0,02 04, 0.6 TELEEE. ZD
728, AREITIEGE 8 NE -V DERZITo MR ZHMET 5. FHLz=2—-51
3 b=V —=2FETNVEK6IITRLEETATHS. 6.0 IR LEATHE
Niz=a—5 A%y b7 —2 ORRBEEICOWTARS. Conv2d(1,6,5,1,1) I,

Hh‘ctps ://cleanlab.ai/
§§https ://docs.cleanlab.ai/stable/cleanlab/benchmarking/noise_generation.html
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Model 1 Model 2 Model 3

Conv2d(1, 6,51,1)

MaxPool2d(2, 2)

Conv2d(6, 16,5,1,1)

MaxPool2d(2, 2) MaxPooIZd( 2)
FC(800, 512)

E JI J{
| ) )
| I )
| I I
. Fass, 2s6) || oo, 256) || RelUOropout(0
[ J )
| ] )
| 1 )
ﬂ J J

Conv2d(3, 6,5,1,1)

MaxPooIZd( 2)

Conv2d(3, 12 51,1)

MaxPooIZd(Z 2)

Conv2d(12, 32 5,1,1)

Conv2d(6, 16 51,1)

MaxPooIZd(Z 2)
I

ReLU&Dropout(0.5) ReLU&Dropout(0.5)

FC(256, 16) FC(256, 16)

ReLU&Dropout (0.5) ReLU&Dropout (0.5)

|

FC(16, 10)

FC(512 126)
I

ReLU&Dropout(O 5)

FC(126 32)

ReLU&Dropout(O 5)
h 4

FC(32, 20)

C(16 10)

~ J — J __J . J_J___J . J S

6.1 EE1THEHL-=2—FLxy FI—FZFEFIL

BAAAEEZRLTWS. E0LIEIC, ANF v 32V, W15 3L, I—
INTA X, ZAPTA R, T4 Y TOREDEERLTWS. MazPool(2,2) &
=2 NHP A X% 2, AMFA4 K% 2 ITHREL K MaxPooling 2175 7=V ¥ 7
J@ERLTWS. FC(256,256) lZ AN ML 256 Xot, HIHR2Z L 256 KT
DEMEEEZR L TWS. ReLU&Dropout(0.5) IX7EMHLEE% & L T ReLU BY%k
ZfEAL, 0.5 @ﬁﬁ%‘fﬂjﬁ% 0Ty 7Y F2EHLTWSZEERL
TW3. FHLT—%ty Fd 5% MNIST, FashionMNIST (2% Model 1 @
—a2—=Ipxy b= FEFTNAZMH L. SVHN, CIFARI0 (2% Model 2 @
Za2—=I3y V=T AL, CIFAR100 i2i%, Model 3D =2 —5
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Nty VT =TT NVEMHLT.

6.2.2 #EH

RZEFL e Confident Learning[3], Label Fix[4] @ LSRR % 1T o 7GR % &
6.1IWCRT. p, c BFNRFNRIZATIRALRE ZR—ZAMD T X—ZEHBELTEB
b, L% (Confident Learning, Label Fix) & 424 F1E (our method) D H]
DRI EZEITBY 2 &FiED AUROC(%) OFHEEZRLTWVWS. &7 —Xty
MO MR SN TV RERPZDOT — Xty 2R LZBEOMREZRL TV

# 6.1 HEEEBERORER

p 0.2 0.4
0 0.2 0.4 0.6 0 0.2 0.4 0.6
MNIST

Confident Learning | 95.30 91.49 88.96 82.62 | 99.57 99.59 99.48 99.16
Label Fix 96.40 91.15 79.83 70.12 | 99.28 96.07 90.83  80.54

our method 95.79 93.93 90.88 85.26 | 99.54 99.46  99.26 98.76

FashionMNIST

Confident Learning | 91.84 88.17 8546 79.73 | 96.59 96.48 96.31 94.51
Label Fix 93.38 88.66 7854 67.56 | 97.02 94.17 89.53  77.51

our method 93.21 91.22 87.69 82.36 | 97.47 97.04 96.61 94.49

SVHN

Confident Learning | 90.95 88.90 86.16 81.07 | 96.52 96.43 95.79 94.46
Label Fix 91.79 87.67 78.76  69.28 | 94.84 92.31 86.75  77.03

our method 92.20 90.71 87.60 83.01 | 96.45 96.18 9554 93.74

CIFAR10

Confident Learning | 77.99 76.21 73.34 70.15 | 85.11 84.92 83.48  81.40
Label Fix 81.76  78.60  72.53  65.22 | 87.08 84.68 81.51  73.24

our method 81.90 80.28 76.55 71.91 | 88.03 87.48 85.26 81.99

CIFAR100

Confident Learning | 63.96 65.53 65.40 61.94 | 78.38 78.09 77.89  76.85
Label Fix 80.95 77.22 7281 6835 | 84.28 8232 79.66 74.26

our method 80.24 77.81 74.70 70.41 | 84.83 83.72 82.62 79.96
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%. AUROC(%) ofdix, 7—Xtv b, &I 2i—% AUROC DEAEW D D
ERTFRECLTED, TOHRTHMEINICHEREREDH % AUROC DfEIX TR
DFIPRT VS,

FoNIMRP DR 2HRIUTD=2TH 2.

o KIS TIREFESHVE VR ZEEBEY, 25 TRWERSE SN,

e REFED ARUOC AHB L 7= TR E7E - 7 B % 40 £050 5 5
28 &t (T0%) TH 3.

. EEFHED AUROC A L7 CREETH D, HetiinGEEs 5 -
PRI A 40 SED 5 B 8 Sl (20%) TH 3.

KEITIE, ZOMREEEATERZITS.

6.2.3 &=

ARETEHADHEwM LIV e IE=odh 5. —oHIEX, REFENHKTFEID D
BERATWD e FETARIWICOVWTTH 2. ZoHIZ, REREFENHEBFIEL
DBHENTVLLZ2DPICDONTTH 5.

9, HEFEPHBTFEIDDENATVE I E 622 HITHELNIERLS
RY. 6.22 HiTHABNED, REFIEOBERIZT0% THY, WMt EREEY
TR U203 20% (745 5. Xt LT Confident Learning DFERIE, BED 25.5%,
EBRENRD7=DIXT75% TH5. F£7-, Label Fix DFGERIX, BSED 7.5%, A
EZRDHoT=DIFZ 0% THS. UEDZ e oBHAIBRFEIROEN-FIETH
5 FiRT 5.

ik, FEHBEAETNAVEZHOWTT AN T =220 L75ED Accuracy DMK
WF—Xty hERFHLTT X2y r 72175138, LD FR? X D #HE
WChBEFRTS., K62I1I2IATRAVBOREBIE M, ZRHWT test 7T—X %
THIL7ZBRD Accuracy (IEfER) OFEEZ KD MR EZRT. M 6.2 Ot
My, ZHWT test 77— X &2 FHIL72F8D Accuracy (IEfiE%R), Mz — &t v b,
p=0402FIRTNLEERLTVWS. M62056, BAPHBELET—Xtv
FO#GE (HELWIZEKREW) & MNIST < FashionMNIST < SVHN <
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0.8
X ® p=04
0.7 X X X p=0.2
>
©0.6- ®
S ° °
0 0.5 X
@)
D
0.41 °
X
0.31 o
MNIST FashionMNIST SVHN  CIFAR10 CIFAR100
Dataset
K62 IRTNULREF—Xty MED Accuracy

CIFAR10 < CIFAR100 DBABRDSH 5 e FHAIIEZ 2. X612/, 7—X
v NG LD DI ONTREFEOHR, HEAZRLERBDEZ TH
PR TES. Lo e, RADTFREIFKEZEIEWT -2ty
FTCHID 2 IZERE R DITRDEERS.

L, SOXIBHERIEONLFEREIEHHELR T2y F2HWS Lt
BFEMTEIH B VWD THE2EZT. £7F, K62 %2R %E, MNIST,
FashionMNIST, SVHN @ Accuracy (& 3 2 7 ~LHEH 0.2 DA 0.8 205 0.7,
IRTALED 0.4 DFER 0.6 (HEDHEZRH > TWVWS. T 6D Accuracy DfHE
&, ELVWEHTT -2 OEEIGEWVETH S 0WR 5. XI—T—Xty FO#H-
BT — X 2R L TV B A[EEMED H 523, inlier priority[23] ZERT 5 &,
IERELZZET T — X DR DFIELWEEIT—2THE2EZALND. TZETOD
EZADELWE T2, FEBEAETNVEITTRIELWT =X el b7 — &
PHHN T Z2RENZMATVEEZZZeNTES. /-, 82T, Confident
Learning, Label Fix X Zn 2N, FZEHEBEAET AP OELNIFEEZHWF
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ETH3. 202D, ZNZTNOFRICKERENHED o722 0 S A[EEEDE 2
bis.

RIZ, BERBFEDIHRFEID SEL TV 20000 THEMmT 5. LA,
REFIEIC X > T AUROC 23 L L7BEE, TR EXNTREENIZ W
Lo, TORMEIENTVWS ZEDPERZEEZ 5. REFHE L HRFEZ A
ot &, BEFEIENTOIHEICR D E2REFEOFBIILL ISR T AT
»H5. —oHIZ, HBEFRIEEEAETVOENERZFER Lz LT, 2%
FHETIIEEBEAET VDRI RA =R EHFHLTVWEIRTHS. Z2HIF, HKRF
B RN TREFEO I VREERDPZ VR TH 5.

HBBEATTIVOHNEEFHT 20, 7 X—REMFHT 2 00BVINEER
FOBERTH B EZBZEBICOVWTIHRRS. AUROC A3A FL=-HiE, %%
BFAETNLVOHNEWSFRHELD BFEEFAET VDRI X =K WS REEE
DENFEETHZ e PEZILNS. R, BETFRIEEFAETILDNRT
A= REIBIZ—DDHAENT — RIFHE L2 T X —RICEFL T WD, 2D
B, FEEAETNVELEHERTZ2EID D Z0OHAIT —XORHE > £ KRBT
TVWAAREMEL D2 e EZ NS,

BT MR TREFEO I PREERDL 2 VR ER LOZERTH 5 &
2 5HBETOWVWTHANS. AUROC 25/ b L7-FHIE, FEBEDO D EM T 5
Z 2T Ko THAIUERIBICRDERFERPEOND KSR oD THEEEZD
N5, BWFEICBWT, BMEDH EE2X 27D BERBERITIT — 2B FHEE
DRTCEIZ e EbT WS, HUEREICB O T | BTRREZXITCOB N E WS
BRI DD DD, T LIFRBEDO TR OM Lot Es i RVEE Y 5 2
meEZOND.

6.3 EERER2:Mho-a—FILRYT—IADEA

6.2 fiTlX, BEFEIHBFEIDSENTVE I ZRTLDDERZIT-
7z, REICIE, NI TWE=a—F03xy Y =7 ETLRFHLTHIRETF
EDHEHRIREDL E S 2 ilE L, ZOFEE (AUROC) KOWTHHE$ 5. AFEER
DHINX, RBETFEIAEL=2—F 0%y NY—ZEFALEFTIERL, ¥O

ol



EOB=a—=IN3y PI—VETATHMHHAGERIEZRTIETHS. 6.3.1
fiClE, EEBRFTICOWTHHT 2. 6.3.2H T3, EROBREMEL, ZOE
WX 2ERE 6.3.3 HiTITS. 6.3.4 HiTlE, 6.3.3FHCHALZREFEoME
RERRT 270D EEHHET .

6.3.1 EERRTE

AHIEADOEBRRE (FHTF -2y b, XI—F—Xty MRHARSTIA—X,
FH=—2—713xy NT—=7FTN) IZOWTIHRNS . KREEE TIERWERRE
WZOWTIE 6.2.1 HizZE 0.

FHLz=2—1xy bV —=2FEFT M, K 6.0 D Model 2, AlexNet[24],
Vgg-16[25], ResNet-18[6], DenceNet-121[26], EfficientNet-b7[27] @ 6 fFE¥HD €
TNTH2. FHLT—2ty MESVHN OATHDH, XI—FT—Xtv M4
BT X — &1 I RFRLHE(0.25, Z8—2M% 0 ICRELT-.

6.3.2 R

EEROME T 6.3 127, X 6.3 offitilid AUROC, #MENIEHLZET LD
M ERLTVS.

6.3 25 5b XS, Model 2, AlexNet, Vggl6 Tix AUORC 23& <,
ResNet-18, DenseNet-121, EfficientNet-b7 TliZ AUROC 73 Z > & AT & [FF2
EEFTKRNLE. BEFEE =2 -3y V=7 ETIVICHHTRERFIETD
2—HT, 2=y hYV—JEFTNRE> THERXRELOENDHZZ DD
Doz,

6.3.3 E%E

6.3.2 HICIE ORI S, MEFEEF=2—-F 02y MY —7ETIVHEAHA]
RETH 5D, AUROCOMERT 2 =a2—F 0%y NI —TETADEET SN
Drotz. AUROCMERT 2 =a—J 11y NI —=2Z2HWRGES, IBE2FHED
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AUROC

ModelZ  iexNet  yggl® ResNet_?)%nseNet—E\ff%g\entNet‘b7

Model Name

6.3 HHL=2—I1%y FU—2FFTLE AUROC D%

FERZ S VX ATHEEbORWER o/, BAX, T2 —F 1%y
N7 —=2FT ML 5T, AUROC DX FEZ 2 Z v I3fETH L EZX . £
I THAE, AUROC 2362 ficiEoh iR eABEED 2 —I 11y P T —2

6.2 AUROCIEKFROFERE LW EZERLK=—a—FLty bV —2FEFNLDOME%

T Model2 | AlexNet Vggl6 ResNet-18 | DenseNet-121 | EfficientNet-b7

RITR—=2E 109,810 | 61,117,026 | 138,373,730 | 11,705,698 7,995,042 63,828,106
Batch Normalization X X X O O O
Stochastic Depth X X X X X O
A¥yFaxy b X X X O O O
Wiy o X X X O X X
Dense 71 v 7 X X X X O X
X X X X X O

MBCConv 71 v 2
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E7LE AUROC DME RT3 =2 —F 3y Y —=2ETVRHEL, K%L
BT EoTIOMBERMRL XS &R .

FTAZ, B=a2—In1%y bV —27FFTN (X6.1 D Model 2, AlexNet[24],
Vgg-16[25], ResNet-18[6], DenceNet-121[26], EfficientNet-b7[27]) Bz E I 3
Za2— I3y NI DMEEDREVWER62ICF LD BAIZ, T AXA—RE,
Batch Normalization il D%, Stochastic Depth i OEHE, ¥ v Faxr
MEFHOEE, a7 n v ZEHOEHE, Dense 70 v Z{HHDAEHE, MBCConv
Tuy ZEHOEEOF THEO =2 -3y bV -7 OREDEWEZEIT .
£621F, THHD=2—TL3y b7 —ZDREIZONT, X5 R —ZEUFRT
XA —=RDKE, FhHND=2—F 3y bV =2 DB, T 258130,
FALZWGSRERXERRLTVWS., ZHUTED, =2—F1txy VY=V ET L
L DOREFRERL TV S.

6.3 725 AUROC 2ME 3 % €7 1i%, ResNet-18[6], DenceNet-121[26],
EfficientNet-b7[27] TH 2 Z L Hbh 3. €D L ZHIATH62 2R3 L,
AUROC DK T2 Z % Jf[AE Batch Normalization 3 L IERAF v Fax 7 +
DELELNTHDEEZLNS.

RiZEAZ, BFREEZOLNE ZOD7—F 7 7F v OHTEH 55 AUROC 23
KR T2EKICHRDEZ20%2HE 272, £ L TH 41X Batch Normalization 23 A
TH 5 itamfir72. F* 4% Batch Normalization 23— D#AfiT — X DA% A
NeFTHIERI-oTERLARVWEFZEIL, fiRe L TREFEOEZICED
WFEORBAPTETOWRWI L EZRA L. RERS, b8 CHHALLET —
Ry bOFE T -, 528 THHELL—2DHET — & % FHWizBisE
72 —RXTiE, I=AYFREENLHET —Z DM TNHAECTLES &
THs.

Batch Normalization 1%, I =Ny FREILNEE X, ZONYFHADT—XK
ERPIEENT 2D THD. BAZ, HI1HTI= ANy FIX

i1 Sp1 tu
B=": : : (6.3.1)

ibm Sbm tbm
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ERINDEHAL, b2HTIE, —D20HETIT—XDAZMHHT 57-9,

B=1|: = (6.3.2)
ip Sp tp

CRIFEHALE. X631 2RX6320D3I ="y FDEWVZ, train 7—& Dirgin
Mo T VXL INEEOHAET T — 2D, test T—& Dyt 157 VR LIZ
LI NTe—DDHE T — 22 EH L DLWV EVDDH L. ZOENEMD
32, train 7—XZ2FHT 20, test 7T—XZ2EHT 20 VI ENE, B
DT — 22T 20, —DOHWT—XEMEHT 20 VIEVTITSZ
M TX 5. Batch Normalization DEX URWEENZOWT, LT INALDE
WD BRENFEHRTHZEZ 5.

A ZEBOAM T — 22T 2568, —20HEIT—&2Z2HHT 2580
BEWIZDOWTHE R 2. BROAET -2 2T 2558, I=\y FIIEEREED
Mo NNV EEBEEDO AN T =X 2 o7 —X2DOEETHE2 VW 5. Xt
LT, =207 —&Z2HHT 258, ="y FRE—DHMM 7L BH—0D
ANT =R eFOHBMMT —2DEATHLE WA 5. YEITRLEZESITHEAIE,
S ETHALET =&ty FO¥EE 72—, 5.2 THAL Z—2 D& T —
XEHWBMEE 7 2 —X T, I=N"NyFRZEENIHENT — X DIMHITE
WHETTWB 2EZ/-. ZL T, Batch Normalization 28 =2 —7/L. % v k
V—UFTNAEMHTE, ZOEVHEUEEEELLEZITOIZITRE. 2O
72, HELENTAN T —RE T =2ty VEEF L EBNFEERTEI 2 BR
5 WVWR 5. BEFEL, FEBAETLVOREERD» O COREMATW 2%
FHEEILT 2D TH 3. 77—ty VERERLENEERTANT —XDEI 2
RER 256, FEBAETNVONEERPERZ LRIV, 2F D, BRFED
EZHCEDOEFRIEZ > TORVWEWVWR S, kKo TH4AE, AUROC MERL
72JR X% Batch Normalization T % & Wi L 7=.

AUROC 2M& 3 % RIF 2 Batch Normalization TH 3 Z £ Z/R$72HIZ, £
TDEAAAED%IZ Batch Normalization 2 AN7=25E & AN o 755D
g EiT -7, 7 —&+€ v & SVHN & CIFAR10, S ZAF7XL%E p % (.8,
A= o % [0.0, 0.4] IZERE L 1HEDEH 4 & -V DR ZITo 7. HH<E
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Model 4

Model 5

Conv2d(3, 64 7,2,3) J

[

ConVZd(128 256, 3,2,1)

Conv2d(3, 64 7,2,3) J

[ Conv2d(128 256,3,2,1)

RelU

ReLU

BatchNormZd&ReLU

BatchNormZd&ReLU

MaxPooIZd(3 2)

Conv2d(256, 256, 3,1, 1)

MaxPooIZd(3 2)

Conde(256 256,3,1,1)

[ J ( J
[ I J I )
[ ! J { I )
[ Conv2d(64 64,3,1,1) J { ReILU } [ Conv2d(64 64,3,1, 1) J { BatchNormZd&ReLU ]
{ ReLU } [ Conv2d(256 512,3,2,1) J [ BatchNormZd&ReLU } [ Conv2d(256 512,3,2, 1) J
[ Conde(64I64 3,1,1) J [ ReLU J [ Conv2d(64 64,3,1, 1) J [ BatchNormZd&ReLU J
{ ReILU } { Conde(64I64 3,1,1) } [ BatchNormZd&ReLU } { Conde(64 64,3,1,1) }
{ Conv2d(64, 128 3,2,1) } { ReLU } [ Conv2d(64, 128 3,2,1) } { BatchNormZd&ReLU }
[ Re:LU J { AngogJIZd(l) } [ BatchNormZd&ReLU J [ Ango?IZd(l) }
Conde(128 128,3,1,1) FC(512, 16) Conv2d(128 128,3,1,1) FC(512, 16)

{[ ReLU % % FC(16' 10) % [[ BatchNormZd&ReLU % [[ FC(16' 10) %

6.4 FEE2THEHLI=2—91%y NT—TFEFIL

T UWEIX 6.4 1IZ7R L7z Model 4 £ Model 5 T %. Batch Normalization &L @
—a2—J)% vy N7 —27FFILH Model 4, Batch Normalization HH D=2 —7
Nty 8T =27 FTAH Model 5 TH 5. Model 5 1% Batch Normalization % g
U7z Model 4 TH %728, Model 4 ® AUROC 235 <, Model 5 ® AUROC 23
KR35z R TEE, AUROC K FDJRAE Batch Normalization T

Model 4 & Model 5 ® AUROC DL FERZ K 6.3 1I2RT. K63 1FET—XK
tv b, & o DMEIZEIT S Batch Normalization 2 &tr=—a2—J 1%y b7 —72
®» AUROC(%) ofir, &7 \vw=a2—71%xv b 7—=20 AUROC(%) DfE%
LR THS. £6.3 2H 2L, Batch Normalization & L D5E 1 6.2.2 Hi
THE LN AUROC OfEE ZD 57 WEXHTE D, REFIRIC X 200 ER T
MTETVWREWVWR 5. ZHUIX LT, Batch Normalization H D D& 11X 6.2.2
H#iT1E oMz AUROC OfE X D S EWNMEDSHITED, 2D AUROC OfEIZT v &
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LT (50%) 2677V, KXo T, RFERL L2/ EREDSTE TV RVLE Y
Z5. YEXb, AUROC K3 % HKNE Batch Normalization TH % £\ 5
BADFRIFELWVEWVWR S.

6.3.4 RMERADMILER

HTENC T, 4 1%, AUROC MK R L7z K& Batch Normalization T® 2 & H|
WrL7z. X DEEZEEE, 5.1 BiCHH LT =2ty FOEE 72—k, 5.2
HICHHA L 7—2D&E T — X ZHW/BMFEE 7 =2 — XA TlE, I="vFIZEE
NBZHNT — XD BMTENBELTVWE I THD. A, FHITZ2=2—7
Nty NI =7 FETNIZEK-T, AUROC 7b§1&7<‘§'%i75'2/§:\75§%% Z ZGiFEJE'E“C*Zé%
YEZB. ZIT, COMEEERRTEZ XS CIRERTFIEOFELEREFT L
mLk.qu%iﬁ%ﬁ%L,%%@EEKomfdﬁ4;mfﬁ%?6

FEHOMEEASRETAFERIZI =AY FIZETAIHAT — XD DI ED
EENDZILTHE. COEZELTEDIE, UTOZ20HEDS B, £h
LHhOREWEAT 2LEND L. —0HIEZ, b1 HTHHLET —XEy DY
72— AREBELT, b2 HiTHHLZ—20HE 7T — 2 % HW/=BMNYE 7 = —
ADI AN FIZEETNIHBENT — ZDODMIEDT B LB FEEERTH L
Th3. ~oOHII, a2%fﬁ%bt—0®ﬁ%7—&%%thM?§7l—x
PEELT, b HITHHALETF =&ty FOFEE 72— ZXDIZANvFIZETH
DT — X DAMGED T2 LI RAFEEERT LI TH 5.

FIHLIE, —OHOAHTI =AY FIZEENIHEMT — 2D MmELD) 5
HiEEEZZ. ZOHE, 7—Xty VOB FEEEETINERD L. LrL,

3% 6.3 Batch Normalization # &= a—J1 %y NV —JFTILE, BFK
WwWoa2—70%y b7 —=27EFND AUROC(%) DLt

Dataset SVHN CIFAR10

o 0.0 0.4 0.0 0.4
Batch Normalization #EL | 94.88 | 93.45 | 85.61 | 82.37
Batch Normalization D | 52.84 | 53.73 | 49.74 | 48.50
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50 HITHH LT =Xty FOERGER, —BNR=a—-F1ry PT—2F
TIDHERGETH 2720, ZEITAZFHELVWEeEZIL. 22 THLAEZK, =D
HOHEHTI =Ny FICEENIHENT — 2O EDT 2 k%2 E Z 7. i
D7 AT, 5.1 HITHME LT =2ty bOFHGFIETIERING I =Ny F
EN=2ZZLDD, ZDI=NYFIC Diegy POWMH M UBETIT—% D, I =
Ny FIZEGENLDHETT — X BT 22 THD. EEDTILIZ6.4.1 HiTH
Y 5.

Feax D7 AT 7HMERZRRT 2 EZLHEIIOWTHAT 5. MERHE
AT 2HEEE, I=ANYFREENIHMMT —XDGMICENEENL I TDH
5. TOEZFHAENZ NV, AT —XPEBEEFET 20 LR0VPEVS ETDH
5. bl HiCTHALLET -2ty POERGTETHERINSE I =Ny FIZEENS
DHENT — R D—HERE Diest D HIWD M LTZEN T — % D, BT 2 Lo 7 A
F7UE, ISV FICEENIHET T AL, AT — X OERAEEIEE T 2 IKEER
PREFTE 2. 207120, SNV FREFNIZHENT —RDODMENPRKRELEDLSLT,
Batch Normalization Z{H 3 2 ROMERHIHTE 2 e E 2 1.

6.4 32E% 3 : Batch Normalization A\D¥}it

AREITIE, 6.3.4 BiCTHALZLAFEZEL, EFEROEEZZLH L 204
NEMEDOFEE (AUROC) ZF#N 2R 2175, COEBROEHWNEZ =255, —
SOHIX, 634FHTERLEMKEEH L E, =2 -0y FY—ZETIL
2% Batch Normalization # & ENICEO O TIREFELZEHATE 2050
ZHNZ e THD. ZDOHIZ, Diet OMD LA D, ITE#RT 2 I =Ny F
CEENZOHEN T — 2% (DUF, B 22 kst % REFHED
AUROC 3D SIS 2 02N, WYILREZRET 2 THD. EIR
BUZOWT ORI 6.4.1 @iTihR%. 6.4.1 HiTlX, 6.3.4 i CHAL -G EEE
ML7%E, b2 I THLAEREPESEBEEINLDPICOWTHIAT S, 6.4.2
HiTlk, ERFEICOVWTHHT 2. 6438 TlE, EBROBRZBEL, Z0OE
W 2 EE R 6.4.4 HiTITS.
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6.4.1 NMINRERROFHEH

AREITE, 5.2 BITHH L LHEDEERITOWTIENS. 5.2 HiCaxb L 721850
FEETOHERBEILLL, MBMPE DN EZRRT L. HLDTA T 71,
AHITHALEI =Ny F BOT—20—% b2 HiCHAL 2 D, ICEIRT 2
e THs. UNTHAZHOIFMREHAZTS.

5.2 fiTIZ,

()

D, =i, sp tp) (6.4.1)
I zHWT My, DEMFEZITS LHMLL. 2L T, Z0BEMFEERDO I =
Ny FORNZ, 51 HTHILZE I =Ny FLIZERD,
B=|: 1 (6.4.2)
Lixd L.
FROBFC X 2BMAEZFELL, UTDOXSICEET 3.
Dy, =lip sp tp] (6.4.3)

ZRHWT M, OBIMFEEZITS. FERED I =Ny FORRE 5.1 HITHIAL 2
=Ny FDO—i% Dy IZEHRL

B=l|i, s, t, (6.4.4)

_ibm Sbm tbm_

PSS, 72720, SR FIZEEFNIBAEIT —RE, Dies WD H LT
D, ZEEDOMEKEIRT 2 e TE, BREZTIAMT —R I X0 T 5.
BZIE, Ny FHAZXADI=ZANYFIIHLT, BREE 2ICRETLL, I=
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2Ny FiE

1 Sp1 a1 p  Sp Iy 1 Sp1 Tp1

_ | Sp Iy iv2 Sp2 te2| |f2  Sp2  te2
B=]. . | (6.4.5)

b3 Sp3  tp3 py  Sp Iy iy Sp Iy

i  Sp Iy b4 Spa  tpa lp Sp Ty

BRETRINDZLITRS.

PLEITR U 7255512 & - T Batch Normalization NOXGE1TS. 5.2 HTDH
B UIED, My 550, % s, CHBLHETES L5052 FTHRERDIEL,
FEKTHRD My, &2 M, £ £7T.

6.4.2 RERRTE

AHFEEOEBFRE HHT—2ty b, XI—FT—Xty MEKH T X =%,
=2 -y bV —=2FETN, D, DEHHE) ITOWTBRNZ. KREHEAT
FRWERREICOWTIE 6.2.1 fiz SR hw.

HHLZT—%+t v M SVHN, CIFAR10, CIFARIO0O @ 3 fETH 5. X
=T =&ty MERAAT A =RIZIATNNE(0.2, =M% |0, 0.4] 1
RELR. FfHLA=a2—-—F1xy b7 —=2F7UE, K 6.1 D Model 2,Model 3
&, 6.4 @ Model 5, 6.5 D Model 6 TdH 5. SVHN, CIFARIO Z{FH3 %
B2 Model 2, Model 5 Zf#f L, CIFAR100 % fEf 3 % &2 Model 3, Model 6
ZHALE. Cho0EFTAVZHELZEBHE=2H%. —DoHOMHIZ, Batch
Normalization &L =2 —J7 % v MY =7 ETIVIGEATBETH 5 Z L 2T
72OTH2. ZD7/=H, Model 5, Model 6 #HE L. —~>HO®#EHIZ, Batch
Normalization Z ZE R \W\W=2—F %y bV =27 FET LT HEAHARERGIETH
52 %RTHOTHS. Batch Normalization 12 & - THE Z 2 BIEEANDNT LK
ELTHATHITHHLEEEZ{To7. ZDEHEIZ X > T Batch Normalization
EEERV= 2 -T2y Y =T ETIOHREFIEIEA T =42 < 72 2 Al RElE
BHERRTE TWwWiWw, FD7=8, Batch Normalization 2 & £\ a2 —F L% v
Y —2Z%7L¥2 LT Model 2, Model 3 #FHEL7. =2>HDOHMEIX, 6.2 HiT
To7-EBROER BT 27-20TH 5. AEHTITS Model2, Model3 % 7=
FERE 6 2HTIToFEREIFUETAZMEHLTED, AifESFFBRICTH S
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Model 6

Conv2d(3, 64 7,2,3) }

[ Conv2d(128 256, 3,2,1)

BatchNormZd&ReLU

BatchNormZd&ReLU

MaxPooIZd(3 2)

Conv2d( 256 256,3,1,1)

Conv2d(64 64,3, 1, 1)

BatchNormZd&ReLU

BatchNormZd&ReLU

Conv2d( 256 512,3,2,1)

BatchNormZd&ReLU

Conv2d(64 64,3,1,1)

Conv2d(64, 128 3,2,1) BatchNormZd&ReLU

BatchNormZd&ReLU AngooIZd(l)
I
FC(512, 32)
2

FC(32, 20)

Conv2d(128 128,3,1,1)

E )
E I 1
L ! |
[ ! 1
E I ]
[ Conv2d(64 64,3,1,1) } [ BatchNormZd&ReLU ]
E ! 1
E ! 1
[ n )
| ! |
E [ )

BatchNormZd&ReLU }

X 6.5 BRI THEHLE=2—F1L2y FI—FZFEFL

», EREPEZLRST SN TES. 207, Batch Normalization IZXHE L
FREBEFETH-oTH 62HITHBLBMEFEIDOENTVL L FRT S
DERETH 5. D, DEHEIL [1,2,4,8,16] DFETEBREITS . EIRBO LR%
16 WCHELZZEBEIUTOEY THS. 72ty FOFEHFIIBIFSI ="y FIZ
BENLIHENT — 2D, BIFEICBT 2 I =Ny FIZEENI AT — X
DAHIEN DB EZ NS, ZLT, ZOEMEFENSE Z 2L > T AUROC
PMERT2eEZONS. 20D LIE, RIKTDH 50% E7—XEy hDEY
72— RADI=Ny FRICHETT— X Z2EHTH2NETHDIEEZT.
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6.4.3 #5R

FEEROFRZ K 6.4 1TRT. £ 6.4 3EFMFITBIT S AUROC(%) OfEZ R L
TW5. Batch Normalization ®IEH D L D513 Model 2 %7213 Model 3 %
fEHLTEBD, HDEHEIX Model 5 £721% Model 6 ZfH#HLTW3. p, o,
Dataset lZZNENI XA FTANALR 282, FHLEF—&Zty FE2RLTW
%. Replace = IFBEHHZRLTWVS.

BFoNTHFRP DN L EFIILLTOEOTH 5.

R TEICHISERZEHA T % Z 212Xk - T, Batch Normalization § H OE
TNAH L 758 TOIREFIES A REEIC R - 2.

o NI % DR R T1E% Batch Normalization fEL D=2 —F L% v b

L7.

U — 27T MIERSE, 6.2 HIOEBRERLD S AUORC 2@\ ER

e F 6.1 £3% 6.4 @ Batch Normalization DIJHEH N E L OGEZ B Lz &
=, MISREHEH L7252 AUROC 2EnW 2 & 2R L 7.
o # 6.4 D Replace = 1 25 Replace = 16 OfER%Z H % &, Replace DfED

NEL 72138 AUROC 23 E5 2 H[AD D 5 Z & ZffEsd L 7z.

TEITE, ZOMREWEATERE

% 6.4 MGHEHZRONNER T DR Z

P

175.

AN B EEROKER (AUROC(%))

Dataset SVHN CIFARI10 CIFAR100
Batch Normalization L =) L b L =)
o 0.0 0.4 0.0 0.4 0.0 0.4 0.0 0.4 0.0 0.4 0.0 0.4
Replace = 1 96.94 | 96.25 | 97.89 | 97.16 | 88.13 | 85.53 | 92.54 | 90.67 | 84.15 | 82.21 | 88.35 | 85.95
Replace = 2 96.67 | 95.66 | 97.28 | 96.45 | 87.78 | 84.79 | 91.84 | 89.93 | 83.91 | 81.12 | 88.07 | 85.59
Replace = 4 95.62 | 94.20 | 96.87 | 96.06 | 86.82 | 83.39 | 91.54 | 89.59 | 82.89 | 79.52 | 87.89 | 85.39
Replace = 8 94.62 | 92.99 | 96.80 | 96.01 | 85.67 | 82.02 | 91.34 | 89.27 | 81.77 | 78.16 | 87.61 | 85.11
Replace = 16 94.02 | 92.35 | 96.84 | 95.98 | 84.91 | 81.18 | 91.18 | 88.97 | 80.94 | 77.28 | 86.72 | 84.46
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6.6 MISHREHIATRD M, DGR A X =N GHEFEMAT © ~HR,
SHGHRE % @ B

6.44 EE

6.4.3 BTN/ D, REFEICHICKZ#EHAT 5 Z 21 &> T, Batch Nor-
malization D DE TNV ZMHH L GETHIREFELIEAIREICR -7, ZL
T, Batch Normalization #E L D€ 7 /L THXHLEK A EH L 728 RFIEH#H AT 6E
TH2HI xR L. YUEoZ s, MCKZEM LRERFIEL, 0L
o2 —I N3y NI —JFETIANTHoTCHHEAMBETHIEZOND. 7277
L, ARETITo 2EBRITEBRZ T Z2H/-> T Wb 720, IREFEBEHATRER R X
A VFEIRICE SN S Z ICEFEEEI RV, EASEAICOWTOFEME, 7E TR

6.1 ORI RT) 23R 6.4 @ Batch Normalization DIEH M L DIGE (Ot
JISREH %) ZHB L %, MSEEHAZRD T AUROC AEn2 & 2Rl L
7=, LRI S, MIBKEHEHAT 2L, BAPWICKBEHATOREFTIELID D
BNFEICRZEEZOLNS. MERPIEN TV AHEIZOVWTRADE Z 2K
6.6 ITRL7A X=YRZHWTEHHT 5. M, \[ZEMNYE 21T 9 BRIC Diest D
fli7 — X DAZEET 5 SR EHRTOIRETFIE) B, MoHAT — X 2EEE
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TRNERATEH T2 01Xk 2. 2Ok, M, DERRE, M, DR
HROMAFET MO T — X BERHCEL X S ICHEFT XN L08R D 5. D
0, M, O78ERZ, FE LT — 2230 b D IO Z 7 — & 23R
ZOMEERRICRoTWEeEZILNS. ZOFEERHN 6.6 1B 2 mRD 7
BRTH2D. NLUT, M \ZEMFEEZIT OB Dipgin DI =Ny FIZEENEH
fili7 — R D—H% Dyesy DHENT — 2 ITEELL THET 25 (WS REHZORETF
k) 5a, MoBET —2%2ER LoD, NEREALEHTLL1CkhE. 207
B, M, DL, M, OBEEROMFET MDA T — X 2 & Fh0 &K
SICHEHHEND. D% D, M, DEERZ, FELLEMT -2 284k, HoH
fli7 — X BELBRVWDHERICR > TVWREEZ NS, ZORHEERDK 6.6 12
B DBHRO DN TH 5. U EOEZ 2HIC, BAIIHICHEAFIRORERT
FEEZOWTHUFDOZENER S EEZ . MEKEAROREFE > THEOGN
LR EE, MICKEHTORBFEIC I - TEoNIFEE e LT, BN
BT 2807 — 2 DA 2O EEN 2 RITFHHEILV. 2075, AUROC
DA EE WS FERBE SN,

7 6.4 @ Replace = 1 205 16 DR % H % &, Replace DEN/NEX L R 5 1ZF
£ AUROC 23 L3 223D 5 Z & 2R L. ZORMRIE, 6.3.3 HiTtHkis D
WARZEZZZDOEMITERIFERTHS. 633FHICTIERLAEZ, T—&ty F0EY
Tz —RARXBIFEIANyFIZEENI2AENT -2 D0, BIMFEEICBT 53
RNV FIZEFENDIEENT — X DB TND Z &2 AUROCIKTNDIERKTH %
EFIRL. BINFEEZ1T O, Replace DIEZ KZ 9§51, FUCHNT—&2
SN FIEENAEEIIEMT 5. D% D, Replace DEERKEL TR =
Ny FIZEFENZHEMT —XDMDTNURREL LD EVWZD. ZLT, fFoh
72 A HRIE Replace DfEZ K&K T2 AUROCHETRT 2 L WHIRERTH 5729,
Fx2DEZZFFTHMEREVZS.

3 6.4 @ Replace = 1 2*5 Replace = 16 DFEERE1TS HT, F4 X Replace @
fHEZ 1% 2 ICRET S L REEME GEMEY) WKRE»H 2 & v S E A
HbBZehgholz. T, Replace = 1 205 Replace = 16 DEMHFITHBNT,
BMNEEO ERIRy 78EELXE2 &, AUROC 2EEITHB I 5 ERT Ry
OB, ZOME, K64 ITRLIEVDLRLIFEHETH-TD, 22Ky 7D,
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FREERIRYy 282 L TS AUROC 3ZELLBEWZ e oz, ERT
Ry ZBOREIZT — &ty MEAFTDH 2 AREEDHEBR T Z R WD E I3 TE X
W, WATEMZEEO LR Ry 28z 2 1IC&ES % L, AUROC D] L HEIA
DI VEEKL BRI 2 E e B TE LMD DD L EZ 5.
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BTE REFEOEAGH

AT, RAZEZFEOBEHEFAICOWTHAT 2. & 2 TOREFHEEN
JERERAZRORBEBFEEIBLTVWS. 3, BMEY T LICOVWTAHRN, R
F—&Zt v MZOWTIRRS,

RRFELBEHRELREMEEETNVE, —2—90%y NI—2FEFLTDH 3.
F72, b2 Wi CTAREED, FPHEBRL LTrIZT 4 v Z7HFEEFIVICIREFIE
FHATRETH 2 Z e ZHERLTWS. ZOMOEMYEETMZOWT, REF
ERBEHATEED ¥ 5 iR 2 EEREZIT o TWRWE0, EHATRED Y 5 223 RHT
Ho. BarE vaPRT 4 v 7RO XS CREFEOEZ 2 DL EHHATE
ZFRETHIUIHEAARETH 2 EZTWVWS. 6.2 HITHlRARZEY, SHSHE R
F=a—I 3%y b= 2HWEEE, AUROC BMERT A2 =a2—F L%y b
T = ETUABEBEET L2 WO RERDH -7z, % 2T 6.3 HiTidFxR 4 EMIEHE
BERL, 6.4 HTEBLIINOEICE > THENBIRIN-Z 2R LE. 20
7o, MISREAROEREFIEIIERMENT 2 Z e, aAk=a2—F 11y
N2 BT NCHHABETH B VR D, T, AROERBRTHNASATVRY
2=ty V=7 OMEZEOHE, REFEZHEHATE 2085 23 FH
TH5.

REFEREHEARER T — XLy MIUATO=20D%ME iz LT3 HEN
H5.

o AT —=ZDEBOT—Xty bTHZZ L

o VUINITRLDT =KLy FTHBHZ L

o NHRRI B T2DDT =Xty VTHEZ L
FEROLEREEERNTF— &ty MZOWT, REFEEBEHATRED L 5 hiR
ZEBEToTWRWED, BHAEE»E S PIEFHTH S, BLl1E, FHF—XK
£y FOFEEEEP L CEREZITS 2 CHAHHORENARETH I EZ S,
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E8E H&DDOIC

AT, BAZL IR TWE T =2ty bOHIZER - LHETT — X DAFE
THZeERMEHRL, T2y IoEERLEHNE LIt EIT- 2.
Fxlx, DI IR ab,- - NT—RenHTIMELERILLE, HBHI TR
a DRFEEESFRINCEET 2EEIT — XD BHET TRV T TR a THBHENT —
ZE, 77 R a DREHERDPOFE NI E R - AWl T— 2 TH 2 A[REED E WV & W
SRFHZL TR, ZLTHRLIE, FEEAETAD»HEZ B TE 2 08E5RD
MEEZHWT =27 VIV TFREZRRELL. 18, 4%, Hh BTHANLHE
D, BEFEDOT7AT 7, —a2a—IF13y VY2 ETLOSEER ORI R
RIRXR=EPLEOENEEVIEZITHS. 2L T, H2—20HT—X%ZHO
TEHEATTNVCBMNEEETI 22 2&>T, 7—X27L Yy IV 7DDt
AERIIICHER T 2R HEZER L.

6.2 i TIToFHEBRITB VW THA X, REFELHUFEFIETDH % Confident
Learning[3], Label Fix[4] ® AUROC Z KL, R#RFEOEMMEZRLE. 6.3
HITITo 72 EBICB VW T A X, REFEDOMBEAIX Batch Normalization 23
FRTHZERELE. 2L THRLAE, —2—F%y PV —2FEFI)LIC Batch
Normalization 2ZF EFNTWTHREPIREE LRV LS ITREBEFEELHEL, 64
HiTITo 7 FE RIS K o TIREFESHEZE SN L R L.

SHBROBEL LT, T BTHBRLREFEOEHHIPZIAMICT 2 ERZT O
XTHDHEATVWS. BRETIE, FHMTRRETAVDHHIERZT -2y b
HEHAATEED & S DO RIARE DN D 5. Fclk, TONREHED ZEENTONS
RETHDBeERD. iz, BAPSGHEREL=2—I 10Xy NY—=TETILD
RIRXR—ZZRERLETH TFEEDXI ADLTRVFETH L. 20k, HLlZ
Za—INWFy FT—=T DRI X =R WS KHEIHIOBE THHATERnwnrE
ATz,
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EAf

AR EHED B1CH> T, IBERETH S, WARBHEIIRICHEARCEE, &
BEZBDE L. HRT—~DUEDLS, @MXHEET, 2TBVTHEEL
J2REFE L. FRICREAPBWES ZdHDE LD, Emrkbl, thmr
@RI L2 o T, W To RRICH#Z LD, —IcZizR
N7eh, WAWARBOWHSH D 3. Fh 3FERIAPSEL 2HEETO 3FEFD
fl, <CZBMEFICHRDF LA | BELTH25 D, BERRRIERICE ET, e,

HEMEBOHREI A, EBHXAE, M TOMRREREIT S BORE % 72 Fii
XET2HIIHD, BHEICRD Z L. BRI, MIERETITSITEO%ERD
LTCWEREEXFELAL, KEDPOEHINABEOFHERED L TWILEZELL.
M7=b2ERHANZ Z e BRI T IR TETVEDIEBEADTEEINKE N
CERVWET. HEIAKIE, GIT2EEBHERICRVELL. HEZAZIEY >
AFNT 70 RI—=DiEEDIDP L Lo/ TThHA. FEX EENL T o LI X
BDT, FAEPVTEL»-7TY. EHFXARHEZIAPKRATOIIR- (14)
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