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72 [14]. 5, FEDE I Y a yOAHERM L 72 HE
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28T, IRTOEIZ>aryPEENI <Ly = 7H
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TEOY Y IVoAEHMEB L THHET 5.
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FEHl
Positive Negative
TP FP
Positive . .
=3 (True Positive) (False Positive)
) FN TN
Negative ) .
(False Negative) (True Negative)

4.3 MEEEICEA Y3 CNN E7I)L

AMEETIE, <Y = 7HRZE AT & 3 2 FRHEdm AR
FIFH3 %2 CNNET L2 LT, VGG16[19] & ResNet50[20]
AT 5. £73, PyTorch @ torchvision IZHAE XN T
W EHFIZEEEAD VGG16 B & O ResNet50 2 L,
HAZRMEE T ICHEE T — 2 Wk 774 v Fa—=
VIERITHZETIYAY 2T 77 I R R ER T
5. 2T, ER LTz 5 softmax BAEZ HLD R
WrETFLEREEIHAR e L THHAT 3. kB, ML
RS % BIG2015 T— &Rty MNEI9 T TR THB7-9,
EREERORIEER [1 x 1 x 9 IKEBEL TV,
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{¥ Python N— a3 > 3.6.10, PyTorch N—2a > 1.8.0,
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4.4.1 ETINOFEFEREEFEICHITRHRTE
VGG16 O¥#1%, Kalash & DFFE [10] % AJEEZLIR D
HHRLE BEEKr L TZoxoy bo¥—nx,
TT 4 =AY = U THERNAERE Rk (SGD) %HH
L, N FH A RX6T25 IRy Z7EHXE/]. SGD D
NI RX—RIZ, FER0.001, EXVRAL09THD, %
BRI L TIE, 20 =Ry Z7HIZ 10 530D 8T
W3, Fio, TRy VHIZEE T —RE T VXL vy
INLTW5. 728, ResNet50 1B LT AEEDSMHE
T CRAEZIT-o TV 5.

7YY INT 2= THEAT 3 3O ML 774
#31X, Python O YE 7 4 77V TdH 5 scikit-learn
THEZINTWS D 2T 5. ML 8EIRD A S—
NRIR—=RF 22— 2%, HEIE#EL7 L —2 7 —
7 T®H% Optuna ZFHWTED, FHITZ71LaY XL
% TPE, sfTE%ECE 100 Bl zh2hikE Uiz Lo
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K3 R=RAF7 A Y e RRFIEOIERE

. - . o . . " VGG16 ResNet50
NTATA Y or ERF I IO Accuracy Precision  Recall | Accuracy Precision  Recall
N—=2F 4 (GrEgET L) 99.18% 99.19%  99.18% | 99.15% 99.17%  99.15%
Al 99.18%  99.19% 99.18% | 99.21% 99.23% 99.21%
JpE, ﬂf#?ﬁﬁlﬁé‘?& 98.73% 98.73%  98.73% | 98.85% 98.85%  98.85%
(Re25 4 > DMIABE L) ML 73 $#-RF 99.09% 99.10%  99.09% | 99.09% 99.11%  99.09%
ML Z3$E%-SVM || 99.06% 99.07%  99.06% | 99.08% 99.09%  99.08%
ML 77 38-LR 99.15% 99.15%  99.15% | 99.12% 99.14%  99.12%
RS 99.34% 99.35%  99.34% | 99.43%  99.45% 99.43%
g, %ﬁ%ﬁé\’ﬂ 99.19% 99.19%  99.19% | 99.20% 99.20%  99.20%
(Re25 4 S DMBABSD D) ML 73 $8-RF 99.32% 99.33%  99.32% | 99.24% 99.25%  99.24%
ML Z3$E3-SVM || 99.23% 99.29%  99.23% | 99.32% 99.34%  99.32%
ML 7733 LR 99.39%  99.40% 99.39% | 99.38% 99.39%  99.38%
KEZHELTZOND 1 2% T AT —XIZ, DD 4.5 KHER

K-1{%%8 57— & v LTEFNLDO¥EEB X OFHliZ1T
W, KB ORER T3 FETHS. SEEK =5
WKREL, #8Evy b, Mitty b, 7AMEY FD 3
DOH Ty MZHEIT BENIEE (Y A, TR M) =
(60%,20%,20%) & L7z, F7z, &~Lv =7 OHE§Y
A ZXDRIp 2720, TXTORAIBWT (i, #) =
(224, 224) IZHi— L 7=.

4.4.2 FHEIEE

AMEETIX, BEZFMT 2B ELe LT, E
& (Accuracy) , &% (Precision) , BHHH* (Recall)
D3 OEHL. EMEIZE2THOIESER, HEHR
WXETAD Positive LHIE LB > TLDH B, EEE
WZIEfR Z XL Positive TH 284G, HEBIXIER
Positive 24> 7LD 5%, 1EL  Positive & fIE L7z
HETH3. Vw7773V —0HIZLY 7 A58
RATTHDBRD, H51DODY T X% Positive, Z1L
DSt % Negative & U THIEIEOEZEH L2, Zh
DS e TRk R T 5. N 75
A (TR~ FAN) OFEERAIEZHET D L,
BiHMAfEEOFHERILL T D L H1cRE 5. 1B, KiF
FUZBT BERITINEER 2 1TRL, 77 An B3
TP, TN,FP,FN % Zh#*h TP, ,TN,, FP,,FN,, %
7 7 A n DEZG LI 2R N2 ol z 2 h 2
3 Accuracy, Precision, Recall ¥ 3 5.

N

Accuracy = — TPy + TNy (1)

Y= N TP, +FP, + FN, + TN,

N
TP,
Precision = — 2
recision N2 TP, + FF, (2)
N

Recall = 1 TP (3)

4.1 HIZHEW, BIG2015 7— Xt v b % W MGEESE
BEfTolz. R—=2AT7A4 Ve RBETRIBI 3 FRTh
DFEREE R 3 IWRT. 2B, BEFRICBIZET
X, CNNE7L 25 (VGG16, ResNet50) & 7 >
YINVFES M CHEA FEHER, ML 288-RE,
ML 774%-SVM, ML 7738-LR) ZiHAaEbEL 10
FEEE AR L CRGER 1T - 7=,

451 R—=R54VOHERE

9, REFREOHEBHNRE LT, R—XF74 L
RBITHEBETNVORERELMIE L. 728, K3 D
(R=2F 4y GLEEETN) ) ITEYT 5.

VGG16 TiE 99.18%, ResNet50 Ti& 99.15%D Accu-
racy ZiEMR L7z, ZAUX, FATHFRIC ORI N0 HrE
ErBRFECEE RoTWna.

4.5.2 REFEODERE (7YY TIEHICR—
A4V ZBHAFTEVES)

Rz, &7 arORKEBGTYHEE L CNN3 Ex
7 W Y T NVFRISTHAG D 7 FEO 735G % WEE
L7z, 7B, 3D HEEFIE (R—=2F 1 Y OfiAA
AIL) TN T 5.

VGG16 & ResNet50 22N 5 FDETNMTEBWT,
50 MR EWDEMEE L D, VGG16 X
99.18%, ResNet50 1% 99.21%® Accuracy %iEK L 7=.
F/z, R=R 74 ¥ B LT ResNet50 1% 0.06% DFE
ErEnR o2, VGG16 XFUHEEL 2D, FY
BINAND 4 781X VGG16 & ResNets0 ¥H 5 R— 2 5
AV EDERWDEERE Y ko 7.



K 4 SEATWIZED 3 FERE

EXV T 4 THEFE i EE(iYARES Accuracy
MCSC(SimHash+CNN)[12] 2018 FLER L 98.86%

. MalCVS(CoLab HEif§+VGG16+SVM)[16] | 2021 10 [B] 52 AR 98.94%
(AFY) M-CNN(VGG16)[10] 2018 FLER L 98.99%
Ensemble(CNN4 ##)+SVM][18] 2020 | A=A F7 Y MRGRE | 99.4%

REFZE (ResNet50 DGR 2023 5 BIRXERELE 99.43%

L MalNet(CNN+LSTM+LR)([17] 2018 s L 99.36%
(>S4 F U 4+Opcode) Ensemble(CNN4 fE+LSTM)+SVM[18] | 2020 | ==L K7 M&EEE | 99.8%

4.5.3 REFEODEREE (FoHVTIEHIIR—
254V EAHADIBE)

RiRIZ, Ht 7> a v OBKEIGRTHEE L7 CNN3 E
ER—=RAF74 VDt AREE 7 VY Y ITVFRICTHAS
DELBOSEBEEMGE L. kB, K30 LT
B (R=Z2F74 YOMAAADD) ) ST 5.

VGG16 Ti¥, ML 78EALLR R d SV HEEE
7D, 99.39%%5E/ L7=. ResNet50 TlE, VA
HEWOERE 2D, 99.43% % ER LT, T2, N—
AT A4 Y ERMBAATREFEDOET L 10 TR TIC
BWT, R—RA 54 YORMEEER kA5 7=
5 &

5.1 FTUHYTIFEBICHITEIR—RSA 2V OHEIHAH

3 XD, vrYa VRKEIRTHEE LEROET
NER=RTA VDM %7 2% TV R AR
YT, 7YY INFREMKERETR—ZA 574 VD5
HREELZ ER->TW3., —hH, R=AI74 V&7V
TNEBIHAAE R NET AT, KRFEO7 YT
NFEIZBOTR—2 T4 YOS ERER RE->TWwW5.
CORERD S, ABEFEMRE L@ D, JCHEERD S
T = 2 FHE & BREG D ST X 2R EEDE
WEEEL, MiEEHAGDOE S Z 8 THER L ER
AJRETH % Z e R S 72, BRI, CNN 5L
Zffio RHEHARIC X o T, TTHG2 SRS a v D
WORHIIEC Tz, & KENRREE T, HK
RN O{/EL IS a DT 7 AF XSG L, X EA
MR EZHETE2. COMEORMELERBT 3
T, INETIHHEBICBWTEZ a4 7Y
FRBIKDT 7 ZAF v MU T WS 7 7 3V — [ TS
MDERETCWY Y IV EELL TR HEETE 3.

5.2 TR ODERELR

ABRFEL TNE TOETHRTRIN TV S
FEE DR Z21T5. BIG2015 7— &+t v b & W THEE
L TWAETHRDDEREE R 4 1187, REFED

HTlE, ResNet50 O FHAIAY 99.43% %2R L TED,
NAFVDAEREEL LTHEHAL TWABHEDHRT
X, ROEWHDEBEEZBE - TWa. £z, XM F VUL
Opcode DMHFEZFHEH L TV AIHFEDOHFTIE, 99.8% %
W IERICHBREEDE WAL D D, RERFIETIE
B2 2ZeWTERholz. LAL, ZOMFIEER—IL
F7 v MREEC X 252 LTB Y, 7—XO5E%E
WX o TR MG RIZ TR D 5. 2D
7o, AR AIRERIR D HEL, RAEMGEE Wz
21T o 7o L CHIELBETONEIZEZ .
BB, ARGETEINRE 7S a v 2IXNRTELY VT
NDAEHH L TWB T8, JfTHsE oSN h
TV, &7 —RIZB 20 ERENBIROMEE X D
BERT2RNGD 2720, MRET > a YPEFEELZD
BAEICHDMIETE 2 & 5 A EAREFIRICED A
NT, WERFEELBENPTE2XSICTI2LELRH 3.

6 HHOHIC

AT, TXRTOEZ S ary2E&LHE G GUE)
TEELET A HIMEOENE 7 > a D AEHH
L7z (BAHEG) T8 LERoET VEHEL,
FNHDTHRERE 7 Y TN THAEDE S
AT 77 IV —GHETARRELE. AFTO
MEFIZT, AERFELER—R5 4 VR L R,
RATO0.2%DMER EXR SNz, ZOR»S, JT
B{RET N BREGRCEE L ETVOMEL T V3
VIR AATL Z 2T, AT 2T AL FUDK
JARRRE E RTNRREEO YL 5 6 EE T 5B L
7D, DEREEORLICBN o EZOND.

ST, RERFEOFENELZHELRDICT H0
2, KDJR#iRT &ty hRETIEFIH LG,
WRE 7> a v EHBRSELMAEEREDZ L 2 BHIC,
WNRE 7> a VPFELBRNT Y T L L7 —
XTI F e ANCIRL, & DIEMEREEITHLE OREELE
B2175. £/, k7Y a Y OBKEBRICBNT, &
7% CNN ETADBZNEFNEZDAREESEZ LMD



720, ZNHDOHERLED TV RENDHS. HIT,
ZREPESB MR ZEEL, BEROILVY =7 %%
BTr—&, RROILVY =27 ZiHli T -2 527 —&
v bR L TARRERTES IS ATRED & 5 D HEEZ
75. 2L T, ZhoDBEESEREZTTIC, HR5<L Y =
777 IV =R L e T VG L, DD
MEEZ=AY = THROFEHA BT TVE 0.
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