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Abstract

The cross entropy optimization method is transformed from the cross entropy method to estimate
the probability of failure. By constructing the artificial reliability problem, it concentrates the
problem on the search of the maximum value, and then the minimum value of the function can be
solved. According to three typical functions, the test results of the cross entropy optimization me-
thod are compared with those of the genetic algorithm. The results show that the global conver-
gence rate and accuracy of the cross entropy optimization method are better than the genetic al-
gorithm for single-peak and multi-peak functions. For this Pathological function, which is difficult
to minimize globally, the cross entropy optimization method also overcomes the problem of local
optimization, and the optimization result is closer to the theoretical optimal value.
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A8 X #(Cross Entropy, CE)RAL 77 1 AR KRIRE T8 B MES, B Kullback-Leibler JEES. 1997
F, Rubinstein 550K 28 B HIE N A T/ MEZ ARG T, $2H H 2R (Importance Sampling, 1S)5 B,
M0 5 4 R F o — R BE R AL 732, WA SRR A S0t )™z 8 F - il e S 2 A4 T R 1] 2001
4, Helvik 1 Wittner t5iE 28 XU 7772 J5 4 Foig T 5408 B B AR W 28 S AR B8 A%, IR IA 22 XU 7 A A 1R
LF ISR 2]. 2005 4F, Alon S8 AE MR PR S RAALE I IX 43 B ol I, 3s 1 28 SOtk 73k, 285 SRk B
BT R AR (3] 2015 4F, Ghidey SR 138 SCRE 5 120 Hofthy AT SE 14 7 V2R g ok mT SEPEAR AL et
) R, SR 2 BRI A O T VEERS FE AN R A [4]. 28 BTk, S XEIERA TR AR
AN I AL A, FEM G T FEVE M AT[2] TSR PR A BT IR R 4] FREM R AR (5] 5 S A V2 LA
It BB HLSREE A T AHR.EGEE[6] [7]0 AH 228 SURRAL T2 S H T BAR B SEBR ) 3, B A = 40 2
TR A N R B SIS, DRI ATS 7R 0T 3 A ] RUE — PR T2 A8 SR AR AL 7 vE U S E AT B, N
A OB EE AT R PR o BRI SCRI A = AN B R B, R4 A8 SO AL 5 i 5 s A iz
FAE AT X, 45 SAIE B A SR AL A 7 12 AE B A 22 W6 ek 501 4 Jeg S S B ARRS ik R S50 T st A% BRI
X T HE A2 SR AR MG S R AL, A8 OB T iE e ik 1 R AR A ), AR g R R T E R
A AE .
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AT A IR ITAS — NSRRI TORA I I A i K
e AR BRSO AR B, 1P 1 DLSRERH £ RGN, LU BLOR b SR T 5 B LR A 26— 69
ARRARY o BTS04 B B LS B, LT 2 S — A0 T S B 0 2 s B, 0
WER P = P(f > f,) o TR S0 I U 2 — MR BRI R, B2 — MBS . 7 LR
PR T A T — PR BRATT L, DR R AL 0 LR T S ) B2 [ b, R ) 2,
N T RG0SR, TR TR E By = P(F) = P(f > f,) B0,
SR JE AT BASR th 2 O T R B/, e

SE SR AL 7 VR I B 05 SRV AL TR, SO AR . MO A T Wk A,
Aol BB (R A R b, TR SRR O TSR S0 B 4 () PSRN, B
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DOI: 10.12677/aam.2020.91011 95 IV R Eastia


https://doi.org/10.12677/aam.2020.91011
http://creativecommons.org/licenses/by/4.0/

it
=
Bl

BRI HL s (x) B DME N s, BRI
s = s(x*) =min [s(x)] )

YU T ey g A ] R R
P, I fX(xv dx = E[ (x)g*} 3)

K@ MR, SRR AR L, W 2 R, S Po=0. B R
I ) FA AT FEVE R, AR5 R 28 O 5 200 SN 3) R o (ER A A SO T ik, JF A etk
SE R CFAT L 57 o8 B B AR, AEIE A RE TR LR AR £ (59, Sy (359, ), SRES WSS — e (LR
FEEREL £ RIS B SR IO MR 5 L bR B R U > AR R R ™ BB . v [R) R R A ) BRME by,
PO BE SF T RAOUE X" I, BERE R £, (69, ) S FRALAF x° NI mUARRBIRER A, BRI 12480
FREE L R BRE L AR R A T LAV R B A ™ AR, I ELO LA R 8 s () FROMEDE T B I A

S &) f @)

max f(x)
S ot P=P{f (x)>f,}

o b o

(a) fRALI & (b) ATEEE A

Figure 1. Similarities between optimization problems and reliability problems
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Figure 2. The transition between optimization problems and reliability problems
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Table 1. The average optimal value of a function that runs 20 times
= 1. BMERIEIT 20 RER IR ME
GA IEAIKHL CE i5ARIKHL
PR R RAUE GA BAMMIAE CE BALf5ME
Min Max Min Max
A (x) 0 6.64E-06 6.07757E—08 143 250 24 31
5 (x) 0 0.086959512 0.00971591 55 80 34 86
f (x) 0 2.235440932 0.044984749 58 5000 1272 2125
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PALTT 5. (HE, WG 1 Al BUR BB AR S I S s AR R B B IL B T IsAUS IR A, DEWTB 1R 5
IEAEARAL £, (x) BRBUR RN BN T Rt . PRI 1 SR Be 8l nl BUAEIL, 52 ORI T A i fe 45
R R TR, B3, 1B 4L 18] 5 9B OB AL T i AN A% B3 5t =00 1K e ) e DAL 54t
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Figure 3. The optimal value iteration curve of f,(x) function
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Figure 4. The optimal value iteration curve of f,(x) function
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Figure 5. The optimal value iteration curve of f,(x) function
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