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HHAERE(Y, W, S R B AR 5.2 T 3,
WIFIBIRET =(T,,T,,--,T,} , — BS54 T K
BN, BAEE n 4ERFE; S 2] Shapelet 1
TKEN Nk, KADNAv; BERFHNNK . B4, 18
FERE X, H PR B, AR 3) M (14) T 5t
X FIR (a2 4% BN O(uvkdn) , 115 H TR &
HEN O kn) - TESHUERE(Y W, S )BIEHTHEL,

O(Kuv) » {45 2(18) AT 45 S5 S HUHE W 1A ] &2
FERN OV u+vuK +v K +v*) , 14 (24)~3(28)
AAEH S HEENRNREREAR
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6 SCIGAR

6.1 SCIGIRIE K HiiEii AR

T H A SR E % E TCP 2845 i 45
WOt REAR,  HLTE B2 X 2 K vt A df el B2 21 2%
Wi, R, SEIOHEEE 7 S MBI, AL
I SRR AR B Bl - LI A B SR 1 TR .

T WA BB UE A ST A 3, S8
BT R RS S, BT R
SR RIS T 2R . R AE S T R
F HTTP Hi& ML B B A Rk ety . ks
Wi 2 MA G,

AR 3L S B8 v A R R o T UR A R ok B
ISCX-SlowDoS-2016") . CIC-DD0S-20191* |
CIRA-CIC-DoHBrw-2020"", PEARER N 2 From.
ISCX-SlowDoS-2016 £ 47 T B FH |2 % F DoS
Wi, AL K& 1R 2 /N 25 B R 0
CIC-DD0S-2019 ##& 5 7 WebDoS. Port
Scan & Z Y5 DDoS AR R ¥ di. CIRA-CIC-
DoHBrw-2020 A1 [P = i & AL 8 1 & X ik 1
M REA . 1% 3 MBI AR T A 3R
A Cpeap SCHF), HidE e %,

6.2 FHEERHSESHEE
6.2.1 AEAFIERIR

R 45 X (16) 715 BB S HUEE ¥ 10 I 8] 52 5% B ARSLTTVEAE LT A rh T A 2 AN B TR
x1 SGIMERE
W fic B
Yot EHL Windows 10 £%;, ALFLEE Intel(R) Core (TM), i7-6700, CPU @ 3.40 GHz, 8 GB RAM

IEHEN
ERTEML
bR i 55 4%
% ARk

Windows 10 £4t, AbEEEE Intel(R) Core (TM), i7-6498DU, CPU @ 2.50GHz, 8 GB RAM
Windows10 &%4t, ALFEEE Intel(R) Core (TM), i7-9700, CPU @ 3.00 GHz, 8 GB RAM, [l # Wireshark ¥t i $RH 1
Apache, Windows Server 7, AbEEZS Intel(R) Core (TM), i7-6700, CPU @ 3.40GHz, 8 GB RAM

Windows 10 &5, AL E Intel(R) Xeon(R) Gold 5218, CPU @ 2.30 GHz (2 i), WIfF 128 GB, &K NVIDIA Quadro RTX 5000
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A 0.5% I BHE B MBS BRI T 4.4%.
NTALSLIR S A RIX B, 1 0.5% A (A
Mo MIEBHMER G0N E 1%, MR
T2 99.7%. MK 5 EPAT I LLEH, MEREEE
PIgREsEm, FEFEFAH RS, URBEE S
P2 2%, AR L 1%M4E7+ T 0.1%, [F]
R B, WEEE G 1% e, 7]
TERE DS B TSR ERIETE.

FprEH, S 2EEFK/NR Shapelet /741
K ke Flv - S 2518 Shapelet (M40 v AR &
2%, BidBEEAE P . 24 2% (RI, Rand
index) M F1 {EHi5E .

S 73 [E) 7 Shapelet [1]/™%0 v 1% 4 [F A B 22,
v KRR, T Xl X 4y FE AN B
Lo M, SERMRIEHYy 2. 3. 4. 5. 64 7.
8, TETHE AR W2 IO T 1k DR RAE .

AN[F] Shapelet NI TERER LUK 7 Fras, M
X7 HELUEW, BEE v I, RBLLREE P AK
2 FFbEa%s, 18 RIAFL A _ERRIEAE 50T
CEEGRETEREAITI IR, v =3 ARSI R
AEUE . RN TR EZ U, S sein kI, 4
v=8 i}, P&y =3 K12 %, Kk, AHE%
FE vt 8 B . £85I, Shapelet M4 v s FEEUE
M3

*7 A<[5] Shapelet /M8 B0 14 GE R I

x5 HEERREE
B B SR P S E R P
0% (M=0) 94.1%
0.5% (M=400) 98.5%
1% (M=800) 99.7%
1.5% (M=1200) 99.6%
2% (M=1600) 99.8%

TE TCP-Congestion Dos F#i g+, HIEMK
JEVEE N 100~4 000, 2% Zhang Z5P52a8 i
SR FE, ARSI 73 ) e B A BE IR 5%
8%+ 10%-. 15%. 20%BEATXf . 752Ul B A2,
I AT EAI SRS, 2 Shapelet 771K ki HY
5%LA TR, (5 EEDam X R, Kk
P A BE M 5% 46 A 7 7 (85255, 1%64% Shapelet
(AR 2, ARIF Shaplet KM REEIINE 6
Fiame MFE 6 AT LUE th, 78 k M 5%IG K2 20%
e, MERE RIS BTG R BRI, ATl
Wr, & TCP-Congestion Dos ##fi&Er, & HHHH
FE ) k 7E 5%~20%, 308 7E X AN X 8] P A7 7E 5350
wfLfif. E—501, kTE 10%~15%F P. RI Al
F1 {as5%cs, Bk Shapelet /7 51 R
TE 10%~15%. A T IHEIT(E, J5 SR sie ik iU A
K 10%8 k I B A AE «

%6 A~[5] Shapelet < E /Y4 REFRIN

v P RI F1

2 93.26% 89.00% 91.60%
3 94.39% 91.33% 93.43%
4 93.89% 90.83% 93.06%
5 94.74% 90.00% 92.31%
6 93.91% 91.00% 93.20%
7 90.25% 80.24% 82.71%
8 94.82% 91.00% 93.13%

k P RI F1
5% 88.73% 81.29% 84.57%
8% 93.75% 84.67% 87.77%
10% 93.26% 89.00% 91.60%
15% 92.71% 88.00% 90.82%
20% 83.94% 77.36% 77.76%

B, ATTEREZ S MTEN: WEEER
ti HoA 1%, Shapelet KB A& 57 FIHC LT 10%,
Shapelet 2 [A] 75N CH 3.
6.3 LILERDM
6.3.1 M AEITAE

T BEARSCTVER S, SIS EL T4
BA RN T B 7 /B 7 V5 AT X E o
RETVEF B NCL R =38 AR T
JR e ) 8 TG I B SRR T #——K-means; 55
FRT TN Bl S T A N 7V, BL4E B 22wl
#¢ (Autoencoder) P, Whisper®* &A1, 5 = Ak
T Shapelet T EH I T73%:, 111 u-Shapelet™2%,

i+ K-means F1 u-Shapelet A X FEAAF
MIALTR, AT B EE R TR R A B 2R K,
B fF e A R &, IX 2 o5k
A8 FH (1) 2 20 0k A ST 58 — B B A B o oK B I
TR E AR . BRI H s R anER 8~38 10 Fis.

TG, MR 8~ 10 MEE— A — 4 dnf LA
E i, K-means %} RoQ Bl B i H A A B T2
VER, ~PITRRAELE 50% A4, M4 TRVLA

25, Autoencoder ¥ T Slowheaders. DoS slowloris
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SERFAER AR S () B R M B R LA o [FIRE D, ETR
EHE 1 BRI Y, X ROARE HE 1
Hh5 4 K& Slowheaders. DoS slowloris KU 4
Fritbz 4b,  Autoencoder 7E HAMEHE £ 2RI — M.
HIk, MWK 8~3F& 10 MG =5l LLEH,
Whisper. u-Shapelet F1AC 7772 % B AL . Whisper
B3 L R R I S e 4 OISR . RN
Wi AR o TR E, PrCARIfE 2 TR
i B 1) B 7 J 4 R AU AIE 5 B — 8 i
AE. MSEIREE IR FoRE, RS HURBR R TR G 4L
P 2 FkSic S 1 28, Whisper 1958 2840 i =55
TEATISAFAIE i B S22 [1) DoS slowloris Zi#fE52 1, Whisper

(1) F1 B85 o X BLEHZ T A R R R B iR e
71, FEH A UG AR IR 1 SR E T OB — A
FFIE.

u-Shapelet W& & —4ER 0741, K AESLL
I SR BT B R/ I T R AR A ARRAE o DSBS
K&, £ 5 M7z, u-Shapelet 7E Router LDoS
B IR i, fE TCP-Congestion DoS
o RI A F1 B Sy, 7R H AR S S B R0t AH
X . XK Shapelet T 7 FIHHR =+
AR 2 T AT )

KRITTIEAE 4 MRS ERA BRI R4
FE, 185 MR ERA BN RIA FL EH. XFEE

%<8 NEFEEANESIRE LRAMAE P AERERI
bAE e K-means Autoencoder Whisper u-Shapelet KN RS
Slowheaders 50.00% 85.44% 92.98% 90.79% 95.11%
Slowbody?2 50.00% 74.23% 93.67% 92.84% 94.51%
DoS slowloris 59.56% 82.42% 94.45% 92.80% 94.18%
TCP-Congestion DoS 58.82% 78.47% 90.88% 94.36% 94.39%
Router LDoS 50.55% 68.04% 86.67% 89.51% 88.71%
TRAHRE 1 60.19% 83.78% 91.78% 92.10% 92.74%
WA HE 2 55.45% 66.17% 88.87% 88.24% 86.96%
Radah 1 39.36% 76.73% 87.49% 83.33% 87.25%
*=9 ARG EEARRBE LZERH RI FIMEEERI
K g K-means Autoencoder Whisper u-Shapelet AT
Slowheaders 45.45% 86.18% 92.52% 89.77% 92.24%
Slowbody?2 45.45% 75.36% 91.87% 91.70% 93.41%
Dos$ slowloris 57.27% 84.07% 94.23% 87.64% 91.73%
TCP-Congestion DoS 55.00% 73.16% 87.82% 93.32% 91.33%
Router LDoS 45.91% 65.73% 85.95% 87.59% 89.09%
TRAHRE 1 55.45% 85.23% 90.98% 93.25% 93.64%
TR 2 50.45% 65.09% 83.55% 69.09% 84.09%
R Bt 1 36.36% 73.14% 85.39% 70.91% 86.20%
=10 NEIFEEANEHEE L F1 ERMERERIT
bAE e K-means Autoencoder Whisper u-Shapelet KN RS
Slowheaders 50.00% 87.66% 93.16% 90.61% 92.70%
Slowbody2 47.37% 78.81% 92.45% 92.35% 93.92%
Do$ slowloris 61.83% 86.04% 94.72% 88.09% 92.26%
TCP-Congestion DoS 58.33% 73.99% 88.55% 93.84% 93.43%
Router LDoS 47.92% 69.05% 87.20% 88.50% 90.16%
TRAHRE 1 56.52% 86.972% 91.72% 93.93% 94.26%
VR HE 2 52.83% 69.72% 84.11% 63.83% 95.11%
ikt 1 42.53% 74.73% 86.44% 68.63% 87.37%
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Whisper, 437 VETERTFREER) 70 #F FEEA0%L, K]
I AE AT WU B 3 AR A B S ) B R S I R I B 4 o %
EE u-Shapelet, ASSCI7VEAEH it b BE 2 104 &%
FROE, RPERERELF . 25 b, ARSCTTVEAEEN X RoQ
et e T P 0 B A L3

WERREERR 7GR R, AR R

AL mlJE’J//"ilﬁiﬁlﬁJ\%ﬂuﬁﬁo BURRET
IEREAR o o SRR At — ARG o

T BUEA S #Hﬁgfgﬁéﬁﬁﬁﬁu S
R T 2RI E K-means, S0 i 1K1 2
(PAM, partitioning around medoid) &2 DBSCAN #; #ii

RAHAT IR L, FKIBOREE T IR AR ) F B B L
IRENTIE A T3 B FITT% Co SEIR R RER
SHdE 1, ZRWER 11 Pos. W& 11 PrafEH,
Jii% A J7iEL B JiiE C BIMERRIZHHET, X2 H T
PAM TESREGHT I SRSl SIS A K-means £, 3
THEFERENTTE C A BIZERIA ] 94.17%, B T
RoQ Hrh it & 78 4 & 1) 73 A 1 BAT 2% BE AR )
Firle SRERE, AT .

#z1u ARIBE A ERMERERIT

Ty UES RI FEIEES F1
T A 88.98% 88.86% 90.86% 89.90%
Jii%B 89.15% 89.09% 91.08% 90.11%
JrikC 90.69% 91.55% 94.17% 92.40%

EN RS 92.74% 93.64% 95.83% 94.26%
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AT ASC AR . SeIe R Bk
HRITE G R A AR, v DA I R
HIBGBURE NS L= G b @ R = O T R Vo3 ) A o 4
TSR s AT I

RS, EHE S PR EA, HRAL
A LA ) R, BRI A R v 1 b 7

1: 18] 1. 8 2], £ 12 B8 T AR TEEARR
| CE R E/ R YRR E DR X 5 M 1 (AUC, area
under curve) {H.

M 12 F AT 51, K-means fIFRfd M2 . 78
TCP-Congestion DoS B i K HUAN [F] 73 N\ SR & I
AUC [ Z FFK T 0.694, 1E R4 Xt Ad AN ]
SOy L R R MR AR E, #7r AUC fHEZC
F 0.5, XfIt K-means, Autoencoder 52 Hi i I 1
s/ N o 7E Slowheaders PA2E X 1 AUC {E
ZEKT 0229, HENIXS B 3NgmidE A S fERHIE
75 TH AL FRAR 3545 9% . u-Shapelet MG 25 R E
MREACERREN 111 B, AUC HE, RIS

F| 0.879. 4 RHEFEE R LEIZEH G e, 1E
WebDoS . Slowbody2 1 Router LDoS iX 3 Ffil
kA LR R R, &K T 0.311;
BT 53 A0 W SR 2R T e A A P s oy, T DA
Shapelet /P AIEH] 7 RBEAER . XL Bk 3 FhJ7
%, ASLITVEAE Router LDoS MUEEH T 1 AUC
%% TNk 1 0.136, £ Slowheaders ¥t X
WebDoS #iiSreh v fr4F 8 HER € AUC 18
DL R &5 R A SO B R g M e, HoARSOOT %

&cc f% S B oo gow ©
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F12 FEFEERELS CEERE/RMERE) BX 5 MIEHR AUC B
Bt =]l KILTTiE K-means Autoencoder u-Shapelet
1:1 0.912 0.781 0.771 0.870
1:2 0.875 0.625 0.840 0.770
Slowheaders+TLS
1:4 0.930 0.521 0.763 0.780
1:8 0.890 0.623 0.611 0.758
1:1 0.903 0.710 0.840 0.810
1:2 0.925 0.520 0.700 0.823
Slowbody2+TLS
1:4 0.842 0.421 0.860 0.782
1:8 0.894 0.628 0.611 0.691
1:1 0.940 0.500 0.861 0.851
1:2 0.952 0.880 0.755 0.720
WebDoS+TLS
1:4 0.891 0.785 0.880 0.761
1:8 0.910 0.341 0.810 0.650
1:1 0.897 0.823 0.779 0.879
1:2 0.914 0.575 0.659 0.875
TCP-Congettion DoS+TLS
1:4 0.880 0.129 0.762 0.840
1:8 0.814 0.620 0.830 0.852
1:1 0.896 0.680 0.681 0.871
1:2 0.850 0.700 0.700 0.813
Router LDoS+TLS
1:4 0.760 0.355 0.813 0.660
1:8 0.793 0.400 0.790 0.560

) 56— B B T B B SRS ) E IR B PR A )
TEEMEN.

7 AARFTER AUC ~FEx L, MK 7
HEfDLE B, ARXTTER AUC F¥ME & &
K-means H{k. 7 WebDoS J i #&ll vh A S 777k 43
Kue IRt

I A 3% 3 K-meansSS Autoencoder EZZZu-Shapelet

1.0
09F M -

N

A

Ay

A

N
ARNNNNNNNNNNNNNNNNNNNNNNNY

AIINETRINNRRNNRRNNNNNNRNNY

NI

7777777077007

...,

V7777777777777
V7777007700700
Vo777 7707777

V7777777777777

0
Slowheaderst+WebDoS+ Slowbody2+ TCP-Con Router LDoS+
TLS TLS TLS gestionDoS+TLS TLS

7 AFETIER AUC FIEXT H

7 4ERIE

ASCERS RoQ B RHEABAE, BT 2 S ke
A DAL SE T AT 2 R
Bl A I 7 3% 5B TT 1 3 T B IR
P RIS — R URFE SR T I U kG I B

D TR EEREER T Hk, BT RN A
FHIERIE | 25T n-Shapelet 17 41 G i B Bt Al
B, SEHL T RoQ i el A . SR 4i SRR,
BT IATT%, AT RENS DR AR I 1k
fe, HXPEAdr B Rt 2, ASOREmL
B2 IR 3 NS, 1X 3 MRS IS
SEIN T BEARTTE R AR . R, ARORBEAI ST
IR, AR BB PR RSO

B3 -

[1] GUIRGUIS M, THARP J, BESTAVROS A, et al. Assessment of vul-
nerability of content adaptation mechanisms to RoQ at-
tacks[C]//Proceedings of the 8th International Conference on Net-
works. Piscataway: IEEE Press, 2009: 445-450.

[2] GUIRGUIS M, BESTAVROS A, MATTA I. Exploiting the transients
of adaptation for RoQ attacks on Internet resources[C]//Proceedings of
the 12th IEEE International Conference on Network Protocols. Pisca-
taway: IEEE Press, 2004: 184-195.

[3] LUO X P, CHANG R K C. On a new class of pulsing denial-of-service
attacks and the defense[C]//Proceedings of the NDSS Symposium
2005. Piscataway: IEEE Press, 2005: 1-19.

[4] GUIRGUIS M, BESTAVROS A, MATTA 1, et al. Reduction of quality
(RoQ) attacks on dynamic load balancers: vulnerability assessment and de-

sign tradeoffs[C]/Proceedings of the 26th IEEE International Conference



+238 ¢ s

1k

43 %

(3]

(7]

(8]

(9]

[10]

(1]

[12]

[13]

[14]

[15]

[16]

[17]

(18]

on Computer Communications. Piscataway: IEEE Press, 2007: 857-865.
JAZI H H, GONZALEZ H, STAKHANOVA N, et al. Detecting
HTTP-based application layer DoS attacks on Web servers in the
presence of sampling[J]. Computer Networks, 2017, 121: 25-36.

YUE M, WANG M X, WU Z J. Low-high burst: a double potency
varying-RTT based full-buffer shrew attack model[J]. IEEE Transac-
tions on Dependable and Secure Computing, 2019, 18(5): 2285-2300.
VACCARI I, AIELLO M, CAMBIASO E. SlowITe, a novel denial of
service attack affecting MQTT/[J]. Sensors, 2020, 20(10): 2932.
MERGET R, SOMOROVSKY J, AVIRAM N, et al. Scalable scanning
and automatic classification of TLS padding oracle vulnerabili-
ties[C]//Proceedings of the 28th USENIX Conference on Security
Symposium. Berkeley: USENIX Association, 2019: 1029-1046.

CHEN Y, HWANG K. Collaborative detection and filtering of shrew
DDosS attacks using spectral analysis[J]. Journal of Parallel and Dis-
tributed Computing, 2006, 66(9): 1137-1151.

AGRAWAL N, TAPASWI S. Low rate cloud DDoS attack defense
method based on power spectral density analysis[J]. Information
Processing Letters, 2018, 138: 44-50.

REZE, TR FET/ME TR LDoS Jrati kil 77 i it
T[N, BT, 2011, 39(6): 1456-1460.

WU Z J, PEI B S. The detection of LDoS attack based on the model of
small signal[J]. Acta Electronica Sinica, 2011, 39(6): 1456-1460.
TANG D, CHEN K, CHEN X S, et al. A new detection method based
on AEWMA algorithm for LDoS attacks[J]. Journal of Networks, 1969,
9(11): 2981.

TANG D, DAI R, TANG L, et al. Low-rate DoS attack detection based
on two-step cluster analysis[C]//Information and Communications
Security. Berlin: Springer, 2018: 92-104.

TANG D, DAI R, TANG L, et al. Low-rate DoS attack detection based
on two-step cluster analysis and UTR analysis[J]. Human-Centric
Computing and Information Sciences, 2020, 10(1): 1-20.

WU Z J, ZHANG LY, YUE M. Low-rate DoS attacks detection based
on network multifractal[J]. IEEE Transactions on Dependable and Se-
cure Computing, 2016, 13(5): 559-567.

KOAY A, CHEN A, WELCH 1, et al. A new multi classifier system using
entropy-based features in DDoS attack detection[C]/Proceedings of 2018
International Conference on Information Networking (ICOIN). Piscataway:
IEEE Press, 2018: 162-167.

TANG D, ZHANG S Q, CHEN J W, et al. The detection of low-rate
DoS attacks using the SADBSCAN algorithm[J].
Sciences, 2021, 565: 229-247.

TANG D, TANG L, DAI R, et al. MF-Adaboost: LDoS attack detec-

Information

tion based on multi-features and improved Adaboost[J]. Future Gener-

ation Computer Systems, 2020, 106: 347-359.

[19] BEZE, x5, E4f. 3T ANN 5 KPCA (1) LDoS B k&l 53 [7].

[20]

WA{E IR, 2018, 39(5): 11-22.

WU Z J, LIU L, YUE M. Detection method of LDoS attacks based on
combination of ANN & KPCA[J]. Journal on Communications, 2018,
39(5): 11-22.

LIU L, WANG H Y, WU Z J, et al. The detection method of low-rate

DosS attack based on multi-feature fusion[J]. Digital Communications

[21]

[22]

[23]

[24]

(23]

[26]

[27]

(28]

[29]

[30]

[31]

[32]

[33]

and Networks, 2020, 6(4): 504-513.

WANG X, QIAN B Y, DAVIDSON I. On constrained spectral cluster-
ing and its applications[J]. Data Mining and Knowledge Discovery,
2014, 28(1): 1-30.

CHEN F, YU R, LIU W M. Internet of things attack group identifica-
tion model combined with spectral clustering[C]//Proceedings of 2021
IEEE 21st International Conference on Communication Technology.
Piscataway: IEEE Press, 2021: 778-782.

YE L X, KEOGH E. Time series shapelets: a new primitive for data
mining[C]//Proceedings of the 15th ACM SIGKDD International
Conference on Knowledge Discovery and Data Mining. New York:
ACM Press, 2009: 947-956.

ZAKARIA J, MUEEN A, KEOGH E. Clustering time series using unsuper-
vised-shapelets[C]//Proceedings of 2012 IEEE 12th International Conference
on Data Mining. Piscataway: IEEE Press, 2012: 785-794.

HILLS J, LINES J, BARANAUSKAS E, et al. Classification of time
series by shapelet transformation[J]. Data Mining and Knowledge
Discovery, 2014, 28(4): 851-881.

HU W J, YANG Y, CHENG Z Q, et al. Time-series event prediction
with evolutionary state graph[C]//Proceedings of the 14th ACM Inter-
national Conference on Web Search and Data Mining. New York:
ACM Press, 2021: 580-588.

MEDICO R, RUYSSINCK J, DESCHRIJVER D, et al. Learning
multivariate shapelets with multi-layer neural networks for interpreta-
ble time-series classification[J]. Advances in Data Analysis and Clas-
sification, 2021, 15(4): 911-936.

SHARAFALDIN I, LASHKARI A H, HAKAK 8, et al. Developing
realistic distributed denial of service (DDoS) attack dataset and tax-
onomy[C]//Proceedings of 2019 International Carnahan Conference on
Security Technology (ICCST). Piscataway: IEEE Press, 2019: 1-8.
MONTAZERISHATOORI M, DAVIDSON L, KAUR G, et al. Detection
of DoH tunnels using time-series classification of encrypted traf-
fic[C]//Proceedings of 2020 IEEE International Conference on Dependa-
ble, Autonomic and Secure Computing, International Conference on
Pervasive Intelligence and Computing, International Conference on
Cloud and Big Data Computing, International Conference on Cyber
Science and Technology Congress. Piscataway: IEEE Press, 2020: 63-70.
FENG X W, FU C P, LI Q, et al. Off-path TCP exploits of the mixed
IPID assignment[C]//Proceedings of the 2020 ACM SIGSAC Confe-
rence on Computer and Communications Security. New York: ACM
Press, 2020: 1323-1335.

ZHANG Q, WU J, ZHANG P, et al. Salient subsequence learning for
time series clustering[J]. IEEE Transactions on Pattern Analysis and
Machine Intelligence, 2019, 41(9): 2193-2207.

HINDY H, ATKINSON R, TACHTATZIS C, et al. Utilising deep
learning techniques for effective zero-day attack detection[J]. Elec-
tronics, 2020, 9(10): 1684.

FU CP, LI Q, SHEN M, et al. Realtime robust malicious traffic detec-
tion via frequency domain analysis[C]//Proceedings of the 2021 ACM
SIGSAC Conference on Computer and Communications Security.

New York: ACM Press, 2021: 3431-3446.



59 39 R I T2 R UCRRIER RoQ Bl o B Uy i *239

HEE ]

BEE (1987- ), &, iR, 1,

- ’ ’ i A}Eg‘ ’ ’
ISR H 5 LRI (2 B b 028 T 72 Q P S o MR BT
¥

o E R R T E LN &S B s 9 TR
T, EEFR A% 4. (R N G 3 1 G 1 T O 2
D L & T, BRI T oA N TR Re 0 M 45 %2

ERERI. ZAaEREIE TS,

o R 2 B T SETL I 25545 5 0 IR TR £, EBEER RN B T
Jilt, ST T IR 9 ELIR A AR R S5 AT R, 2 B TCTT ) 0 2% 22 4 K 0 #r
FRENRHAE N T % 4255 DA 2% 22 A T R RGN . T N L RER
\ BRI IR B s X 26 Lt 45

N7

=R (1968— ) , B, wHIRBA, L, ﬁ BMe® (1987- ) , L&, WILRESA, #

BREL (1997- O , B, WiREEN, FEE
IR AL LS Boh OB A, R
TT IR 2% 25 (8] 22 45 % NAR G o

xE (1979- O , B, WK, L,
o E R AR BN S B RO IERS T
FRIF, BT A7 [ N R RE N A 48 2 4 R
R, 2 KBS 0. =it 558
HIKW @SS,




	19-220301-uY.pdf

