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XR2ZB (BT < Few-Shot D¥EICYT 3
NI RTPRAXZVTHE

g LY OSSR gk SERERLY)

BE : 7 — 20307 0K T O3 few-shot FEHE FREH, Z DT EREBHEDO—DITX 24K
(meta-learning) 231 541 TW 5%, Few-shot I X F X R 0B CHRISHIBET S NBDH TV B A, #ioet
BRI IC O W TR E LT ICTAN STV, FHZ, X X¥EFICET L few-shot EHICHTT 5
RAX= Y TRBEZOWTOMRIIRE > THD 2L, ATHEORFZHNE LIRS A= 712250 T
¥ Xuetal. [1] B & O Oldewage etal. [2] IC & > THARSNTWVWE DD, EL2HDREEZHNE LNy
7 B 7 RA =2 72DV TIE Oldewage et al. [2] 12 & » TR &M 72T BN RFHEATHOh Tn 3
DAHTH 3, AWFETIE. A XFHICHESL few-shot 7BV TRE2EOREZHNE T3 v 7 K7
KA RX=v 7REE2ERT 5, FEBRT XL D, model-agnostic meta-learning (MAML) [3] % Fw 72 X X227
12 & % few-shot DFEICH L TNy 7 R7RA A=V FREDBNTH 3 Z & ZHER L7,

F—TJ—F  XX%¥Y, Few-Shot 7HH. Ny 7 F7RE, KA X=V7WE

Backdoor Poisoning Attacks on Meta-Learned Few-Shot Classifiers

2,3,b) 1,0

Ganma Kato!'®  CHAko TAKAHASHI Koutarou Suzuki

Abstract: Few-shot classification is the classification with only a few samples, and meta-learning methods are often
employed to solve it. Research on poisoning attacks against meta-learning-based few-shot classification is now in the
very beginning. While poisoning to violate classifier’s availability in meta-testing has been investigated in Xu et al. [1]
and Oldewage et al. [2], backdoor poisoning in meta-testing has only been briefly evaluated by Oldewage et al. [2]
under limited conditions. In this study, we formulate a backdoor poisoning attack on meta-learning-based few-shot
classification. We show that the proposed backdoor poisoning attack is effective against the few-shot classification
using model-agnostic meta-learning (MAML) [3] through experiments.
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HLWZ DB, T BRREDODEHTIE. 740
TIANY—DBERDPLEZRBOFE T2 AT SZ
DHELWEE DD, TASOMEERRRT 272012, &
BOHNMT &8 7 — 20 o BNZ 2 7 D& 2% 8T
% few-shot 28 O FLAHEFEE A THOHA TV S [8], [9],
PIZEERDTEFTIE. BIZE (100 FLASARRH [11]. BUE
WELITRA YT =2 ay [IRIBEDESIBRAZITHL
few-shot 2238 OF|HDRET X HUBED TV 3,

few-shot ¥ O FERFEBTHED—DIZ, X XFEHH
ENTWVWS, XXEEF, XFXEREXRT OHFT =
F—REPHANVTRARETLDNG A —REEERT AKX
L—=V e, AR ML=V I THRLNIEXRETLE
fRETZORHIDZ A HIGE R 2728, HNZ A7 DH
it & F—XTETNE T 7 AV Fa—= VT TEXRT
APD2ODBEREICE VR EINT VWS, XXFHEZHW
7z few-shot IOV T DISEIX, T TIREZSMEEN
TW3 [3], [13], [14].

—H T, XRXEBEHOTEWSE S AT 202005 50
TR EBIZOWT ORI E > TH S v, RIFZET
. BEIREE S R T 2T ARINIRED S5 B, FHE
BECTHWAHE T —X2ERTE I TR EEITD
DERTEZ L ZENE TE2RA XV JHBICERT
%, XARFEEZ KD few-shot ZFHICBWTIE, X REEHD
AF—LDIBARTRAIMNIBIZ 774 Fa—=V
TEETHWRHEE T =2 2B L, Ho MR 2
NTBEIXHEREEEFIEZ, LVWIRA A=V IR
BnEZOND, PEBICANINERD T -2 %>
720 S RCHEEER e ZHNE TR X=V 712
DWTIX, Oldewage et al. [2] BE U Xu et al. [1] 12BNV T
FTTIREARNLNT WS, LaLEhs, WRENEET S
T RO ROABEREET ENY I RT7RA X =V
IZDWTE, Oldewage et al. [2] A XFHF 73 X A
IZ Prototypical Networks [14] % F\ 7z 854 o fif B 72 3 %
ToTW20ATHD, ERIFLREIN TV,

ARIFFETIE, X REFEE T L few-shot BFHIZBIT B8y
I RT7RA =2 TR ERILT %, few-shot TFHDR Y
F~— 27V S S Omniglot 7— X+t v + [15] ZFHW:
BUEFEERIC X D model-agnostic meta-learning (MAML) [3]
FHWE X RN X B few-shot DI L, AFETE
TIELIEANY I RT7RA RV THENENTHD %
NI

2. XAZFBICED < few-shot 9%

Bz FEGSFCBNT, HNZ A 20 N BEOSD D
HTH2H, 7LD E[EHEHNEOFKEHICOE KK
FTOLDPHEBETERVEWIBEEE X 5, few-shot 74H
TiE, 2D &S RIRM%E N-way K-shot 7748 [3], [13] & F¢
o (INRKIE, ¥553LIELIE L 25 10 BEITEE
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XNB [16],) X REEEHTIZZ D N-way K-shot 5557 4H
BFEIT 2720, N B x K KD F U} & KEfR, BE
Hiff, FOYERT — 2Ly b EHAVT, N-way K-shot R
B{GH, FRER . R OVEIRDE WS ER DD
AR RFEIT L. X RXETNVCESHBROTFE B L
HEEE, ZOXH5 LT/ AZET VL, SFEX
FRERDIEARX A 7B 3 0 FeR O — IR 8 ik %
FELTWE720, XXETNMZE o TERADO B A R
7 CTd % N-way K-shot BHE{GETHEBROFEHCOEHTDH
3 e HIRFXN D, Z T N-way K-shot FEI{&5 5 &
WS RZAZIFHL L 72 B D BT, A RETNLDRT
A —=REHHAELE LTHHT 2. 20 DX X¥EEDOK
EDPRIRNTDH 5,

R REFFI AR L —= 7 (meta-training) ¥ X X 7
I (meta-testing) D 2 DDEFETHR S N5, Ldhoflic
BT, R X EOYWD N-way K-shot 7FIT X D,
A RETFTNARING DR R h & — 8 Hik %
FERTIEBEBAZ L ==V IS 5, Fh2, XX
PL—=YZWREDELNIRXRXET ARG X —XEGIH
iz LT N-way K-shot SEIGDFICHHL U 7 0 a2 2
BT 2R ET A MIMIET %,

X ZFBFTHCZHE 248 7 — 223 R— bty b,
TANTF=RE7T YLy bR, AETEZEAZNLE
Ds,Dg Y RFLT 2L dT %, ¥/, ¥ R— Ity
2TVt POMEYEXRZ LU, r 2 RFLTHI L
T B, XX P L=V T XX TR MDZERZFHUCHID
PR—-—bty b7V ty FBHEBEEINDB, RIFFLT
BERCAXARTRA MW/ 72D, XX ML ==V W2BIT5
RBRAZ % 15, AXTAMIBIFBEA7% 1°={Ds,Do}
ERILTDI T b, £y XX ML=V T8 RXRT
AMDERAZIZED 5 S5 p(r) »OMILICERI R
5295,

21 XZ2bL—=9
XZ ML ==V TIE, BROTEERT 5 ~ p(t) D
FEBEE A RETNVFEE I 5,
HEIE—DRFERXRT 5 RIS DFERE f. TDRT
RA=R% 0, T ITBT2HEEEEE Ls LIS 01X

6°" = argminL s (f(6)) (D
0
CETE XN B, ¥ERE o & LI2AREEZHWT
0 =0 —aVeLys(f(6)) 2

DEICHEHHEIND, ZOH—KXRATIZBIFE7 X—&
SEE, BEERR T DT A —REEICRIL L 72053 X
BRI ==V THDILARED, XRXRETILVDEANT
X=RQrTHe, AXML ==&
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0" = arg min Z L (£(6°) 3)
¢ (o)
DESITERE 2,
R B)DXRXRETINNRT X—XDERELEIT S 72D DK
Tz X ZZEB 7L TY XL TH S MAML [3] TlX, KD
XOREHICKD 0 255,

0 =0 -pVe Y Lo (f(0) @

©=p(n)

ZZT, BEXRYEERTH 5,

22 XAFRb+

XRZ P ==V T DBEOARXRT A M, BEXZR ST
DI 7 AVFa—=V T TAMD2DODERENRD 5,

T7AYFa—=V TR AR L—=V I THELN
Te X REEBDRT X —& 0° ZHIAEE LT, HWDOSHE
B2 BB L LR F 2885 %, ¢ %
PIAfEE L. BINZ R 2 10 ={Ds, Do} DY E—bL v b
Ds=(X,Y) EHVWT 7 74 ¥ F a2 —=V 7 LD SHE
MF OELNRTX =2 W1T 288 % ¢(Ds,0%) L EHE
T2, IT7 A4V Fa—=V 3RO EIICENETE S,

g"(Dg,0") =argmin L (F(X,0%),Y) 5)
9

TIT. LEBHMDOHEEZ R Z12B1T 0 5 2 D8RR
THYH, F(X,0°) 38T X —& ¢ 2ROFHEIBITH R—

FF— & X DA INHED X O TR FERGR N
THEBERT,

TAFTE, 2 D7Vt b Do =(X,Y) ZHVT,
T 7 A Fa—= v I TRLNEBOMRERN S, 7
IVEy FADHZB 7 LY T =X X' € Do s 2 FHllo)
HRERD Y THHLTD, 774V Fa—=V P EADR
REBBBDEART X —R& g*(Ds, 0) BFRODFEB X' #
ALz 22l ons PR EMR % F(X,¢*(Ds, 0%))
b IR Al ¢

Y =F(X',g"(Ds.60")) (©6)
YRITIELNTE S,

3. XREHICED < few-shot DFEICHT T B 7K
A=V e

3.1 BHWEBICEITZIRAIAZVIHE

BEREE B BT, SRR 7 — R PRI 5
DEBEREERET LI 2ICEDITOIBEETIRA =
TJREYIEING, RAX=ZVITREEZ, A—rFvbed
ZOAFERPOHNEINE TFHSEMEREZED LS ITELE
LT Lo T, FFERIRAS =V JREE Ny 7 R 7R
ARV TRED 221270 65, IEENERINE [17]
Z. HEERERRIC AT EIN A ERD T — R Zit o720 T A9
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HL, DERODENRET KT X 2/ETHS, DFD,
SEROAAMOETEENE LERETHZ, Ny IR
7B (18], [19] 1. HERERC P U A — e FREN B EED
T=EPANENHBEDAZDT = RERED 7 ~ULIZ
HDYUTE2REDOEEEZ DERICERIEIHNETH 5,
Ny 7 R7BETIE, WEHI NV —TERVWI Y —>
BRANT = 2OV TOHFERBRITBREL RV, ZW0I
DIFE BRI Y B 5> T\ B,

32 XZTRABMIHITZIFENRRA VI KE | o
N R— by b RAXZ2ST

AWZETIE, XZXEBFZAFXF—LDIHBARTAMNIBY
BRAR= Y TWEBICEREZY TS, DFED, XXT XL
DI 7 AVFa—=VITHWEYR=- bty bicEE %
A3 ZE2T, ARXTRAMIBII BT A MRIOEGER%
OB EBETHD, ZOHBAIK. FREDOT—X %7
AR EHNE TAIEENIIR A X =
YT OWTIE Xu et al. [1] 3B & Of Oldewage et al. [2] 128
WTERLENTED, FXERXAXEFE 7LV XL
ERHOWHEORBOHENTARLNT WS, REITIE,
Oldewage et al. [2] 1T & 2 IERRIVELIR A4 X = ¥ IR D HEL
T

Oldewage et al. [2] IZB W TIRE I N2 R — b
v bARA X =Y FHE (Adversarial Support Poisoning;
ASP)iZ, XX TRAPMDTAFRFIZX R L —=V A
DRXZERBJIANENZEED I ) 7= 2 DTl
FRERZHOEL 2 HNWE T5, ASP XD EMB O]
M (availability) Z {8 F & 2 A iR R TH 2, WERE
., BEEMA Y R— by PEHWTXZX ML —=Y
TEADRRLBRIZT 74 v F a—= 0 T %iTbES 2
LIZEDIREEITS, ASP X, BEHIOERIIA X FL—
SV PERRXREBBDART X —R 0 LA, NG
REEBRBEETERIVA MRy VAKRETHS, 51T,
7xVty VEAFTE, EREIRBI VLY P EERK
TE2DRTOREREAFTILEND S, 7Tty b
Do =(X.Y)DI L) T7T—=& X' DI ANInE
L ZNLDEBEDOINRLY LIEELZ I EHIE
B2 &5 nBE%E, RORECREZMEL Z iz Xk DAERK
T 5,

6" =argmax L (F (X',g((X=X+6,Y),0),Y)
P
subject to ||6%[|le < € (N

ZZT, e FEFORE 2RI T 285 X =2 TH 5, (7)
THRONZEBEH G 2V R—+Ly bOTFT—X X ITMAT
BHADYR— Y b Ds=X.Y) 2T 74V Fa—=
YRR EE, BRINZEANRT XA —X ¢g(Ds,0%) %&
ooz lEb Liys, A7) Tcidrz=y &y b 2K



BRNEERRITRE
IPSJ SIG Technical Report

DHEMRENMET T2 X5BHEER L TWE 0, KD
7TVt v EANLEGEICH, ZO7T) Yy M2k
DRI RPESE LN TE S,

4, XA2Z2Y|CED < few-shot DFEICHT T 3
INYIRTPRAXZVITINE

RIEI TR, X &2 72 MI2BIT 3 IFEWRIRA =2 7]
BTH3 ASP OWEEFH L, KEITIE. XZTRA M
BII2ZANy 7 P 7 RA X = IHERERNLT 5, AHD
APE CRARBOFRE LR L, KEOBR L TEIARKRET
YR— bty M ET2EBEHEERT 27200713
A L%RT,

41 HEORTE
411 KEEOEHN
RXRRTFTAMIBIETAMNRACAIENS 722y b
Do = (X.Y) NOREDT—& (MU F—) X, € X' BA
hahie & WEEOHED Y FRAY, HEAHEIES
CrEHAMNE TS, 0D, BBV F—& X, ITRT
2, AXTAMIBIBT A MNROTFRASTREREE T, &
L7z &,

Y= F(Xy, 8" (Ds, 07)) = Y.y, (8)

BROIN-EBZEHHNTH S, 22T, Ds=(X,Y)
FEEEMA K-ty FERT,
4.12 HEEDHE

BEEH I, AXTAMNDT 74 v Fa—=V ZIMEHT
B39 R—bty b Ds=(X,Y) D¥FR—FF—&X X DAE
WETHIENTED LT D, KBEIYR—-—+7T—4%X
WHEH S ZMA-X=X+6 %27 —&¥2 L} Ds=(X,Y)
PHOWT, XX ML=V T EADARERBICT 74
Fa—=V7®{THhE 5, £/, Oldewageetal. [2] B X
Xuetal. [1] & DIFEWAILR A Z= > 7 v FRRIC, BOED K
HEUT KRB XS, P R=- b TF—RITMZ 2EH DK
XX e ZIRT BB TEE LT 5,

413 WEEOMH

AREIT, BEEPEHEERT 212D R L —=
VIEARETNDINRT X —R G R Y DIERE BB
835, KVA MRy JAKETH S, %72, 6° Oftuz,
XRTAMNIHEAT 2 R— 1ttty + Dg=(X,Y), 7T
Vby bDIBRIHF—LFTB7TYF—& X, € X' Hidb
BTH 5,

XR ML=V I EAETLDEREDELE T 0D
RTIE. Oldewage et al. [2] B & T8 Xu et al. [1] DIEFZRYAY
RA RV THBEBFERICERTA bRy 7 AKETH S,
LOLAERNESL, 206 DIEEIEIRA X = Z T,
RO ) 7 =21 L THESR O EMERE R KT X1
27127 TV Y bDANROSFIEEI RKICR S X
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Algorithm 1 : R AECLRE TTL (PGD) I X 218HIA D ¥R —
v b D~s 0)%52
Require: Ds = (X,Y): K —htv b, X, eX': FUH—, Ya/dvz
WREN NV T -2 IRV INL, 0 AR L—=V I
% few-shot FFHERDEA T X —& L2 HEEE. L: AiEHED
FABEEL, y: BEIMBE DR T v T4 X, e: BEIORED FR
Ensure: Dg = (X,Y): A Y E—FEy +
0~U(-¢€,e€)
X—X+6
foriel,2,..., L do
8 — —sgn(Vg LIF (X, g({X, Y}, 67)), V)
X —X+vy6
X —X+clip(X-X,-€,¢€)
end for
return Dg = (X,Y)

SRBEELERTE I EHNE T 220, 72Uty b
EEDAFD LBRE 7Vt vy b LR EIERIC
WBETH 2, KFDANY 7 R7EAL =V ZREBEIZBWT
F. 7TV -ty PNTHEEDS MU H—2 L2VWT—X X,
DAPAFTEIIEEFOLERMARETHD, 72V kY
FDSE M IFLHND T F—& X\(X,} £ 7TV 5
ALY ZRBERN, D70, BFOIFENRIAR A4 X =
> B (1], [2] IR TBE O #E5 1K,

42 WEFZIHIIVIL

HE—-bFEty F Dg=(X,Y) DFR— b F—& X (218F)
S MR, AXRTAMDI 74 v Fa—=V T2
BEADYR—bEy F Ds=(X=X+6,Y) BERT 3,
BH) 6 13, ROFFELFEEZR 22 TR 5,

5" = argmin £ (F (X,.g (X=X +6,¥),0)), %y,
o
subject to ||6™ ]l < € 9)

T ZTC. L(FY) 3DEHRFHPEN T2 T EERE
Y O OEEEBTH 5, e ZBHOMEZHIET 285
X—=RTH 5,

TATY XL IS, REAEREE T (Projected Gradient
Descent [20]; PGD) % AW 723X (9) OEHIEKOME Z R
Fo TNAITY XL 1AND U(—¢,€) iX [—€, €] DEFHD—FE
DHERL. sgn IFEEERT, clip(4,B,C) IF A D
% [B,C] OHPICHIR T 2B TH 2, F72. L,y &
PGD D85 X —XTHH, LIxPGD NTHEFIHEZ#D
B, y XEBEMEDZA Ty A XTH B,

5. BUERER

AEITE. BIECTERL U GETIER L =188 X &
T A MZBT BT A RO few-shot BRI FEIC KT T2
BUERNCEME S 5,
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51 RERERE

AREERTIX, few-shot HIR D FHONY F~v—7 7T — &
v b2 LTURUIREEH X% Omniglot [15] 2 W3,
Omniglot I3FHFEEXFOT—Xty b THD., 1623 XF
D2 ANZENEN 20 HDHBERD» SHRENTVWD,
HERIE 28X 28 7 2L TH D, K7 LILOHEREIX
[0,1] DHFFATHR XN S, Omniglot DT — RATLIEIZ DN
TlX. Finnetal. [3] L RERICIT - 72,

X RFEERTIE Finnet al. [3] 38 L U Vinyals etal. [13] 125
WTHWHAL CNN 28R L. XX L —=v 7 D7 LT
1) X 4 1Z1% model-agnostic meta-learning (MAML) [3] % H
W7z, MAML Tld, X X¥EEDF 475 Y learn2learn +1 D
HEWHDSE, PR ¢ =05, XXEEEL=0.003, &
W73 ) X802 Adam [21] 2L, A& PL—=V
PV BRAZ DAY FHA X% 32, R (4) DAREF
NRT A —R G DEHOREEEZ 60,000 & FREL .
¥ KOV WRLEXEXTAMIBIZ7 74 VF 2—
SV TRFERE0S ERE LIz XX ML ==V
FURXZTZITIEESL B D 5-way 5-shot DV K— bty
ferZxzVty AL

5.2 FHEIEIE

ARFEEETIEZ, 7V —VFBE (Clean Accuracy), X» 7 B
7 5 (Backdoor Accuracy). WEE LI (Attack Success
Rate) D 3 DDEEEHNT A Y 7 R 7 REA X =V 7K
BOWELTANDL, XXTRAMCBIBRRI7EZH DT
= (DG D) DEIWERT e L, ARt THOXRY
TEREOEYE L 2, 7V —VEEIX, BHOMEX
NTWRWZ Y =Y KR— bty b Dy ZHWTY 74
YFa—=YTRATo TR g(DY,0°) IR LT
Ty b DY = (XA LR A LB A
TERETHD.

Z

1
CAC:WZ

t=11i

2 (F (X (0. 0)) =)

J=1

>

T

(10)

CERT D, Ny 7 R7REEER. X9 oF#HEANE Lk
YAR—bty P DLCTT 7 AV Fa—= I RITo i
#eg(DL, ) 1Icr7 Ty b DY, & N1 L7558 D558k
ETHb,

| LN K ’ ~ ,
BAC = 7o 3 0 0 1 (F (X2 (D5.0%)) = )
an

YIEFRT B, oo AEBTIZ. PUF— X 1 XA
HIHOrTY Ly bORZ LY F—& (X5 of
MBI YR LT I RGES, WEENEID Y TSI Yy

=1 http://learn2learn.net/
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X DIELW T ALY, BAAD TR T ¥ &K LIS

ATSe THED. BEERRIIRIE, BEEAS LY R-1

ty kDg=(X,Y) ZHVWT I 74 v Fa—=v 7 %To

72 ¢(Ds, 0) I MU H—% AN L7z SICREED

BET 2 ~VHE S NEIA, DF D Q) ARD
SMolHIGETHD,

1
ASR =

N~

i 1(F (X, € DY.g (D 09) =Y,i,) (1)
t=1
LERT D,

53 REBRER

* Trigger Loss

Loss value
= N I w
o] o o )

-
o

o
o

e,
004 = ""®ecsscsssssscccscsssccccccccce

Iterations

1: y =0.01,e = 0.3 ¥ #&E L7 PGD 2 BIF 35 (9) DIE
KERDOEOHER,

Omniglot 7— &+t v F &M L. 5-way 5-shot 7742 xt
TEINY I R T7RAR= Y TREBIC KB Ny 7 RTHEE
BLOBEBEINELZRE L 2. BEVEREED PGD D7
A =&, Xuetal [1] EFEHRIZy =0.01,e =03 & L7
PGD DR X=X D5H LIZOWTIE, K2IRTED
X (9) OEKEED L = 10 BETTHITR/MEEIATVS
CEDHERTE /oD, REBRTEIL=10 b RE L. Z
NHDNRTR=REHVIGED Ny 7 R 7HEE & B
WROWERRER 1 ITRT, SREF X&¥EI4 7
Z U learn2learn DK EICEDSWTHERK L= T = 2000 fED
FEXR Y DEE WM THERTH D £ EBFEED 95%
BEXMETHZ, Nv 7 F7TRELXREIETIEL L
7240 K199% ¥ mWHERTHED I LT 2,

% 1: 5-way 5-shot FEIH T 2RED Ny 7 R 7EE L X
BIh®R, (L=10,y=0.01,e=0.3, + % 95%(ZHEX )

%
ZU—=FEE | 99.46+0.08
Ny 7 R7FEE | 92.96 +0.34
g IR 99.55 +0.29

FLTY XL 1D PGDIZBITF 3 y, L DEE{LICOWT
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101 seeeas,,
0.9

0.8

0.6
0.5+
0.4+

0.3+
» Backdoor Accuracy
024 * *  Attack Success Rate

T T T T T T
0.0 0.1 0.2 0.3 0.4 0.5
eps

2: BEIOKRZZIZHIHT 289 X=X e 2 ZLZEY
BDONY 7 R7EE L WBRIIROWER, (y =0.01,L = 10)

BEEDE

(a) Omniglot DV & FLE 1,

BEEDE

(b) e = 0.07 DEEIZ AN Z 72 HIE, €=0.07 1ZK2CBF 21y
7 KT WBEINHEDOLZNTH 5,

(c) e = 0.3 DBEHZ M Z 7M1, € =0.3 1% Omniglot IZXf 3 %
PGD ZfW/=HEEERIC LR LIEFER IS,

% - F ! r_"‘l'ﬁ

d) € = 0.5 OEHZE N Z 7= H{R,

3: Omniglot @ (a) &V ¥ FILHEIR Y (b)—(d) BB % X
J2EHRDHE, (y =0.01,L =10)

#2: €=0.07,0.3,0.5 & UCTAR L7488 A b Hifg % 5
WHEA L 2Dy 7 F7REE » ERIE,
(L =10,y = 0.01, + 1% 95%{SHEX )

Yo

7)) — VA5 99.46 + 0.08
o007 Ny 7 BR7FEE | 97.92+0.16
&R 98.20 + 0.58

c—o Ny 7 E7HEE | 92.96 +0.34
' BRI 99.55 +0.29
05 Ny 7 R7FEE | 84.26+0.54
e IR RS 99.65 +0.26
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b, ZD7=h, WEEDIUGE LT /MW e THE
AR L, Ny 7 F7EELZ T FICE OB IRY
ERLEV, v, L ZEEL € 2ELXBRGEDONY 7 R
THEE & WEIIROHER 2 K 21273, %72, Omniglot
DAY IFILERE € =0.07,0.3,0.5 DIFHZ N X 7= EHi{%
X3, ZNZNOBEEMHALIZ ED Ny 7 F7RA
A=V TRBED Ny 7 R 7HEE e BBRIHFEE R 2 1TR
T ZOHEBRITBWTIX, e ZHEF/NX W e=0.07 &
ELIGETH, N7 R7HEERRELEERDLTICTHY
BWHER TN S 2 B8P ERTE 2 2 L BRERR X
P AA

6. Eim

AR T, X XFFICH D L few-shot THHICE T 3
Ny 7 R7RAR=y FBEZERIL LTz, Omniglot 77—
Kty MEAVZEEERICE D, MAML %W X &
FEC X B few-shot H§ I LT, AfRTERL L
N 7 R7RA XV THEPENTHE R LT,

AR TRV /2 Omnmiglot 7 — &t v M, few-shot 774H
DRy F—0 T =Xty hOHTH HERNSESLBED
HHENMENZ e BHISN TV S, 511X mini-Imagenet
R CIFER-FS ¥ DRV F~v—r T =Xty F2HWV, X
DB ZITS TETH 2, oo NI FT7HRAX
=V BN MAML DA D X Z2ER 703 ) X L% Fw
ZEBWHENDE I, Fie, BEEMAML Y R—
+ v % H\WT adversarial training 2175 Z & TE T AH
Ny 7 R7RA Ry FHENT 2R 5T 5 2
EMTELE, BRELXOVWTHRRZTETH %,
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