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Reliability-Based Multiobjective Optimization Using Hybrid-type Multiobjective PSO
Algorithms Incorporating Sensitivity Analysis on Constraints
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This paper proposes a new algorithm for the reliability-based multiobjective optimization (RBMO) to obtain Pareto
set under reliability constraints that consider uncertainties on design parameters such as material properties or load
conditions. The RBMO algorithm consists of the hybrid-type multiobjective particle swarm optimization (MOPSO)
with constraint satisfaction technique proposed by the authors and an efficient single loop reliability-based optimization
approach. The hybrid-type MOPSO has a function to move the design candidate with constraint violation to the feasible
boundary using constraint sensitivity information and the bi-section method. The feature is suitable for evaluating the
reliability that requires sensitivity of the limit state function. In addition, the single-loop-single-vector method (SLSV)
known as a single loop approach of the reliability-based design optimization is integrated to improve the computational
efficiency. Through numerical examples, the effectiveness of the proposed algorithm is demonstrated.

Key Words Reliability-Based Multiobjective Optimization, Multiobjective Particle Swarm Optimization, Single-Loop-
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Fig. 1 Relation between variables in applying SLSV.
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Fig. 4 Flow of reliability-based multiobjective optimization using hybrid MOPSO with SLSV methods.
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M & 72 D%, ARFETIZ10~20EET LT\ 5. HeEm/ e sHo AR FIEE A L7 a @ e e b3t
FIEAZ . RBMO IR W Tt S b— MEER A EAT ATREREIEE R LIS ET 2720, AREFETIEHENNA
DN RTL 2o TNSD. LinL, MICHERBRTICHNZ®RE LT LE S BANEMNT 502605,

43 (SEMHHINIZEIRBEROEEL

EMMEIC IS < Bl o BT, BEEEMOMICEB T2 & Bl Ao 2 LT 2580355, 20
Fam e L, i S v B H OB IS S < Sl A A AT Lk eR Sha I
2% L ChERR T 5.

minimize: f1(d) =2—d; (16)
fo(d) =3-B
subject to:g; (d) = d —10cb >0
gd)=—-di+dr+22>0
g3(d)=d1—3ch+4>0
—4<dp,dp <4, 05<B<3
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Fig. 11 Feasible region and Pareto set in design variable space
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Fig. 12 Pareto set obtained by proposed method

Z I T, Oy, O (FHEHERZE 0.1 OFERZERTH Y, B IIAHIRIRIMIH T2 AEEEMEERETH L. 2oL, 7
FRMEFEIE 2 A A RIS SOV H MBS & L T AR LR & L TEA LT 2 2 & T, [FIEMERRRIC U CRiE
IRRRFH BN ED L ITERALT D0 E D LN TE D,

723, SLSVICHEW TIHHIRKIZITITMEL LIz f Gt ml TRl 2 O T, fillFISAITO BRSS9 2 B b
LIFICRT LIS, BHITKRODDLZENTES.

<dt z,-> —g(d',d' - poTa?)
t
Z agddzjkzl dZJk _ Z g’ atj—lag((;’zj;(zJ) a7)
ZIT, WAFKITHEREB O %7

Z OREOFEITAIEEFEIRS L OV — MEZ R 11IR T, B A/ NS0 & X 13A RO GEIR I o ff S T AE
B0, B>15 L7725 L EMICIROED Z L1 b. B, ZoXb— ML, EEEEZHHE L CHE B
MEZENTRDIZHDTHS.

Z ORI LT, k7350, 0K LIE%300&E LTROZNL— MRZK 12127 F. abWilv g, #%s
IR THBET D2 L5 728 — MERB LN TWD Z Endbnnd. BRBEERZER TR 5 & B BRI VWED K
ENEZVWEOTEIR TN — MHBROMEE R0, Br15fTETUV D> TWND I Elbh5s.

L, REAICAD & ZOEHICREIT 58— MEIE, (di,dz, B) = (-2.37, 3.85, 1.51), (2.35, 3.84, 1.52), (-2.33,
3.73,1.54)L 720, ERWICHEEL TWA DI TIERV. MOPSORED AL b 2— 1 AT v 7 FIETIIAE MR
DR (RFTHRGEME) DRIECTE RWIZDIZEET NN ETHLHHD, AREFEII R BERENZAL
TW5EEZ5.
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5. #& B

AW TIE, [EHMEICHES< 2 HIESER NI 280 M 7L 3 AL B E LT, BRSO
FERRMT & % B 1) PSO%$E LiznA 7 U » REIZ AR PSO™Y &, 1ZHMEIC IS < ok # O B— L — 7 fRiE©
55 SLSVIEDZ KA LI LOTIEZIEE L. 2 LT, AR TS L7z FiEE W < o0l i A
L, BEMERREMRT 20— MEEZZDIRIITRD BN D Z &R L

LS%IT, S HRDFHEMRON LOKRBMEERMEREON LR EDT AT ) RADKE, I OEBEOREE
O AEED .
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