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H B0 0 2 22 R A B TR = B e 4 22 oy e % (CPDED, FIH =
AEA 0 AT BE ML D0 1 Fboie ) 2 AR RN RS B2 £1X4) CHBRB 42t
T hkg B H B U7 22 R R B B S B (T-CMA-ES), Mo [
CHBRB B2 A HRA [ B ) s 7 T-CMA-ES J:fith B SCHR H T 2T
FNLEIIHTE (L-CMA-ES), 515 S P R et A o i 22

BT ER BRI 8 fR AR AE K R AE IEEE Trans. Fuzzy Systems.
IEEE Transactions on Cybernetics %[ FRINZCFARIATI B 4 FK
T BRB TR TY (TGP 8 SO0 AL & 207 [0 51 B 4 3R 2R 1
4. WA 51 R 70 K, Hodr SCT Al 5] 53 ¥k, Bk SCT fibd] 31
K, BT AR FAT I E ORI o
Z VR -

Wi H 4 8 R AREMR ST GHERR | RS %3 K 1 B BT KR W
W3 SCL B! 70 & (R HEmEmE] 31 U0, ZAEBRHK
TR B F USRS EAG T TRy, fER RN RS
A TN 77 T ) AR PR 0 4 23 T R IR LA T B AR L F R 4%
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[RFEMLE 1] ZEEEENGIEERKR, HERAERFEMR
W FERIT FERI A S8, 2B Tk O 2 Rk, N E SN
PERERE T IR BRI T 38 T Sh At BB RHE R B H LT, B R R
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IR R VPO 25 N, e 28 PR B A T8 38— BRMEL A AR 7

(ARERNESI ST 2] FE[ER] R Wk Rop#d% . 1 B 52 oy B B ot o
K B TREMAPLEE T 01 Alberto Calzada SR FEMIIRIL
PRSI SC 2 PR T RIMER A BAS A e A 5 i B %A 1
T . “RIMER results and its relevant extensions have proved
to be highly positive solving decision problems applied to
different areas, such as, among others, safety and risk
analysis, oil pipe leak detection and some other application
in engineering systems. [13]” (3E: 5|3C[13]:2 B\ K 3K 1) SCHk
(21D,

[ARENESI ST 3] JERUASIE R H AR R AR St EH R4t
WHFERT T oA B 3 N A R R A1 a8 N B AR HER, R
PRUT SIS 3 BT ER IR — PR B A R I 1R R A 0 U5 ¢ In
addition, some researchers propose another approach based on
Taylor series expansion at the operating point and
neighboring data query aiming at to more efficient
utilization of the I/0 database. Many details remain to be
studied [43, 101, 154]. 7 GE: 513C[154] 2 HBAAERKISCRR3]D.

[REMEGI 4] AR KA ENZRB W EHE%, KERY
P 2 KPR P8 p R 4 5 2 2] 5 it w0 U5 R B 98 52 Ogata,
Hiroaki 55K &M SCIFHT 51 3C 4 PR R N E IR RS ST A0

PR TIREFFREB: “We call such behaviors Observable



Learning Behaviors (OLB). However, certain learning
behaviors cannot be easily observed and recorded; therefore,
we call them Hidden Learning Behaviors (HLB); for example,
preparing for the lessons and backtrack reading. It is
difficult to observe these HLB and to determine their
frequency of occurrence (Arroyo & Woolf, 2005; Zhou, Hu,
Zhang, Xu, & Chen, 2013).” (y¥: 5|3 [Zhou, Hu, Zhang, Xu, &
Chen, 2013152 BIRA R SCHR 41D

[AREMEI3C 5. 8]: Kypo Cyber Range JiH &M 1. W45
2, WERIRA SRS B BE A i it s oL (C4ED HR& B BT
BT THREE ISR Pavel Celeda 5 P IEHGIE K227 M AL}
FFR L MERERMEIEEMETIECEE (NCFTA BFRRESK Elias
Bou Harb G1F &K F7E E FRIZHAT) TEEE Communications Surveys
and Tutorials (FMAMEF 22.973) EMIZEIRIR TN 51T 5 K& 5I3C
8 HRHY 1 — Tl i 0 FH - AR X 28 22 4 25 35 T A RO “ A very
recent approach to forecast network security situation is
based on belief rule base (BRB) models and evolutionary
algorithms, namely CMA-ES. This approach emerged in 2016,
and was since then described and continuously improved by Hu
et al. [101], [102] and Wei et al. [103]” (iE: 513C[101]2H
BA AR SCHR 5] 5130 [102] 2 BN K R M SCHR 81D

[RRMESIC 7] ZABGRTS “BRIGE S+ =)m B ARRA L5 4



AR AR ST 5 B AR A R 44 5K IR AT TR
WEFCRE BRI ELE K Jean Dezert #5T i 50 Tk K5 H gtk 2%
Bebelc, BEFRRE R SEIK, BRBEHORHAE M E f sk
= FARWR R AR L vi A Tk K H a2 B s SRl & SR BE # &
A S B 2 X R EL 2R L [R)  ZR R STUPAN AR ST 4 77 V40 12 v H
5Nl : “has already been used successfully in many fields
of applications, e.g. information fusion [15], pattern
recognition [16]-[21], parameter estimation [23]-[26]" (yE:
313 [24 ]2 BIBN AR B SCHRIT]D

(REMEGI 8] IR FTFEMARGIRGE . BEE “KIL
FHT AR, m g R EE SRR SRR BT A
Bt R o TR RN K2 SRR SO TG L 8 K S e B
58 A e BB 5 AR F B e A T B B 38R A R 1 SC PR
513 8 P 72 B R ST i N T 6 J71%: “As one of the most
visible and fastest growing branches of artificial
intelligence (AI) [7], rule-based systems have been applied
to handle classification problems in the past decades. The
common
rule-based systems include fuzzy rule-based (FRB) systems
[8]1[9] and belief rule-based (BRB) systems [10][11][12]”
(E: 531212 BB R B SCHR[81) .
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“BRB can be used to capture nonlinear causal relationships
as well as continuity, incompleteness, and vagueness. It has
been widely used in many areas, such as...... system behavior
prediction [11,12], network security prediction [13-15]" (J%F:
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ZIH F G FUEF Lowner i P FIRE REANSE 2 J LA i A il ok
[yl (Higham 5548, Zhan J548. Lin J548). H¥ Lowner fif¥. i
B2 S AR U AT SRS (B AS S QR HE T DA R B P AN AR S0 A 45 =X
M Accretive-dissipative HFFEHIATHIAAEFN IR 1 LT F 24,
R

—. 3FI5 T Kantorovich A& M p (p>=2) KEAERX, If
HXS BT Wielandt AR5 ORI &R RS T A LA,
EINEARR Lin KA, (ERXMFEAFHHE T Wielandt AEFEIH]
PIUCREZER p (p>=2) RSB RBERME T HI R
WA o
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BR BIPE 1 7 0 R ALl 0 T B b AR T R PR R A S AT
FEREIE (i P (1047 1) A S UM 25 SRAN AT T LA, 453056 T nn
G BB T B AR 7 1R AT 51 A5 2

= RS HCEAGNE U A AR L, UE I R 2 Y
[F) 23X 2 Jy P 1 e i K (R0 A BRI 5T B 5 20 A e LA 38 (B 1)
B A AR &R FAH 202 PPT JERE I &5 58 5 X Ak



FIARBIIME 3T EZ MRS R RIZH & nXn 78ep
IEEH R A 8 5 B0 AR LA ) 27 B TR ANSE e
£ MR T CAHBCEFEL.

RAIZIH N A B IRRH R =48
Ui H f&j 4T

FERE ) AEAGRAERE S BT LR N B, BN B &
TER EHIE S AL B . FE T IR AA IR positive
partial transpose (PPT) REFEARIE D PUAEFE A5 (A5 X
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