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Abstract Active learning Kriging (ALK) model is able to only approximate the performance function in a narrow region
around the limit state surface. Therefore, the efficiency of reliability analysis is remarkably improved. However, most of the
existing strategies build the ALK model based on a so-called DACE toolbox. DACE cannot obtain the global optimal parameter of
a Kriging model and the training point chosen in each iteration cannot be the optimal one. In this paper, one famous global
optimization, i.e., the differential evolution algorithm is introduced to explore the optimal parameter of Kriging model and improve
the accuracy of Kriging prediction information. As a result, the training point in each iteration is guaranteed to be the global
optimal one and the efficiency of ALK model is largely improved.
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Fig.1  10-bar truss structure

25 TR A BRI RA R TR
AR, i1 T ALK 58 A 40 o o R T2 1 249 BB L
A R PRIEAR E P, BT 4R J7 5l AK-MCS 2% H 03T T

10 ¥R, % 2 PSS SR 10 s 17 19 F ¥ 8l . MCS
WPAT 10 W, A5 B BEAE R AT k2% %, W]
PIE R, i F45H 1 D) RE PR EE L 4%, FORM 53] T
AH S HEH AT 45 . AK-MCS AOHS & T FORM,
BT Z A RTTHERE, I e REH
JERHTHR T, T5 2 A4 PR e 8 O8O /b T H A B
Bio AK-MCS T4 J7 32 W 4R FEAS B E 33k A3
BH SRR e 2 —FF, AK-MCS R DACE %t
7. Kriging #5181 R FBR BE DL AL S0 148 S AH S 80 B
PR AL B DACE # 57 Kriging £ %1 % H DE
R RIAA A A S E, TR S, B H TR
IET 2%k 0 e R it , ALK BRI 50R 193] 1 B
AT AELRIER FE R ETR T, 94 TR 30 IR R T
HE,

R1 10 FHREEHBENEE

Tab.1 Random variables of 10-bar truss structure

A5 Variable 43 A ZER Distribution {8 Mean HrUEZE Standard deviation
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xR 22
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Tab.3 Random variables of non-linear oscillator

A Gy A ¥iH bRz
Variable Distribution Mean Standard deviation
m TEA%0 4 Normal 1 0.05
c IEZA% 4 Normal 1 0.1
¢ 1EZ 434 Normal 0.1 0.01
r IEAS 534 Normal 0.5 0.01
Ly TEZ43 i Normal 1 0.2
Fy IEZ434i Normal 1 0.2
F4 HERTFHOTELER
Tab.4 Results of non-linear oscillator
ik R WIREN
Method MEs AK-MCS Proposed method
T o K e
PhREERBT A 1x10° 102.6 66. 1
Function evaluations
Py 2.87x107%  2.85x1072 2.85x107?
Cov/% 1.84 1.85 1.85
AHX R 2
Relative error/ % 0.70 0.70
Al 5L Reliability 0.9713 0.971 5 0.971 5
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Fig.7 A crank-slider mechanism
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Tab.5 Random variables of crank-slider mechanism

BEALAL A X ey ¥fH b2
Variable Meaning Distribution Mean Standard variation
a/mm AR B Length of crank IEA43 45 Normal 100 1
b/mm JEFFE Length of connecting rod IEA4r AR Normal 400 1
P/kN A1 345 External force IEZ43 4 Normal 750 75
52 R
E/GPa ki EAS A Normal 200 20
Young’ s modulus of connecting rod
-
d,/mm . JERT IR . IEZ43 4 Normal 20 1
Inner diameter of connecting rod
EFFAME
dy/ = &4
2/ Outer diameter of connecting rod AE&SH A Normal 40 !
e/mm LB Offset 1EZS M5 Normal 125 1
Wk JEE 152 [K] % .
R M P IE A3 Normal 0.2 0.02

w Coefficient of friction between ground and slider
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Tab.6 Results of crank-slider mechanism
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e — P
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Rcljfi'jj Zii;/% - 0. 08 0-08
Al 5EJE Reliability 0.994 8 0.994 8 0.994 9
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