Cooi—o ol o>

IFAY e ) o)lods (oo Lo 0,90

i 39591 S 1 ool b b 5 (g jlwdings Olwlno sals
™ 5 Jool

Yo & \ - -
FEHbd (53¢ wane Hga S o g
J«NW LS)L"“’ Lo w_j}i 03; LQ‘JQ_? QK:,..:‘J 40‘;“-" J«NW oSSl sl =
Lo 5 ols oRls ¢ pwdige 5 b oAl cojlus (6 S5 (5 gmeiiils Y

eorg@ut.ac.ir

YN/ 5l

AR SVARVA R :d‘.ﬁjé .clJU

Ladus b Shaculs 5 oLl diles S 1oy pwdkige (g5lwags 55 oy 5,58 Gl 383 sladde oyl —bw\ﬁb?

Sl Gl S S sk 4 oS 5 (iledbel B o S, SO e pl s el (9oL anze 5 Ol Oy el

o Léj-cwgﬂwu 03,5 3lr) & gad LU (o315 1l 3 w2 s ol ol €l (s3ladie Jilas 3w Slgr 4 Oy

ﬂ‘)j.;.cnﬂg6@)”)3.3)}]&@59.)%&.bu.;k;:)“)j.;.CAAL_):)‘J.EAVWJGJ)jT\:MAQQ‘B:EQCJL:AALNJ.GﬁuLA‘

oS ol U Ll sl s Aale 0T G35 il amloe 4y s AL ) Sl Kes (sl 53 edel s
5 S5 oS O omen (g5lwag Jlie ﬁ)ﬂm{ui@ujm,\ Syl (gads Jle o o Slaslows JL 2alS

Sl 5 s 5L 2alS ool g s S ) o s e 0L gl gl ol akd aslia s a0 S5LSS

PSP K GOV

Aol Se 55 S Sanle i oS (siledel b sl lase (G OB 319

o3liwel 3,13 (5 S (0 45 OF w8 e Sl cdllos
Sl 4 50 w31y )3 &S o B Jhe plas 35l o
Do o=l i e S Jdelie cnl 335 Jde ol
a4 35 0 el pwdige GSluaing > Glos 1S s
S la—slks [1] Haftka 5 Barthelemy JL_2o ;4 b
Lasslo (loagr 3 O glaoslinal 5 o 8 sla b,
el k;uy.;w_@\ [2] (25LKea 5 Jin . Lilesls ol

s Martin . les S 4 lie JQ,\_(.“: Ul 8 soleans

sY

oo -
3 Solwasag > s 2,0l ileddel B gla s
Sl oo b hg, cpl Kles S iy pedige (b
(ol KaS Cua @U Gl Dlde o B 5 fm e @
Ol oS LS o bl oy il 55 51 50 S5 S0
b 8 SGS 01 Sl (3lutngr ol e daS (s
So L lmting ol dls col 65000 S 2,

Ol 5 G e sl s el Sl o 8 e



\yay JLQ/\ a_)La.ﬁ gr.hé)\.g,‘:- 6593

ook Ol pos gl — ook doms

4S i Jlas! [5] aJs (.;w_@ S =S O i
3 g S (e glatsu s Of Sl
HS 3 IDW Jue g 5 am lanl callas ol 5 aslsl s
L > 5 dr () S S ae 4 s Ll B me
o gl b Sllows 4 L 3 5 4l (g3ke Jlto

SOU PR I PP T PREIR P g sdal o

'DW Jae =¥

S s 3 4 Jals SL0sss Gl 5o slade
ooy o yas cu&;ﬁd)\ Wwd 53 Kipd b el
P93 Al S Jysed J..Jda s 4 bl IS (sl
2 blE s 548 S ol mb g0 Do w0 2L
5% £ SIIDW o) s ool 3ls &S5 oL0s)s
Jsl g 31 Sesl O 5l esliul 5 (s3lumosly o o3
oy el B s (.;wfs\ ol eleSns ol Sawl
sab a3l 5 mlee s () Sl sy S5
Do Lialsdl A i s sas bLE sl il 59l (Jlis
s dd al e PoabE s w0 o 8 ol el
53 gy polie G55 Cad HIP abak 5o sl ke oS3
U5 54 o deslos P31 LT ahiols ulil 5 Dy bl
03 2l 090 e awls gl 1y (1) dsles [5] 5500
el 035 1) P o

N
Zd.*"z.
1 1

i=

fl(P): id'ﬂl

zZ. d.

i i

)

39 6_353 GML_{ )\.,Liﬁ “—*—:3)3 4.>d1=d[P,Dl] 97z QT P LY
D; akais 4P abi oS o&s .ol Dy 5IP ki dlols

1- Inverse Distance Weighting

4

o e iledde (gl |, Kriging 55, [3] Simpson
Llaz

=308 e Gy e sladde Sleslad & 8 bl
4] ol
&ﬁub)‘}k}ﬂﬁcupﬂl{x\jda&};dw .
555 e sSele (Gl dax L g
Sl b slas 5l Sy by IS st S o
.XAJL;a
205 S o pazie ot |y (Hlb Glaessdze e
LS o ool |y (silwaig o bl oS xS
Sl el ol Jaele Ccaxs bl RIS R
e 252 B L il oS o o WSS s e
5 oS Slalone 4 5L 35 S (G3le 4t | 3
2l Oleg
508 dn 5o Bl po oo 8 lafsy 5l S o
s YL 5 e 4 el BB 5 1

S50 Slwtigy 3 oS lodd el Jualis slediy
DA )ke 355 e eslaxal
Inverse Distance Weighting (IDW) [5] Polynomial
Regression (PR) [2, 4] Moving Least Square Method
(MLSM) [4] Kriging (KG) [3, 6-9] Multivariate
Adaptive Regression Splines (MARS) [10] s Radial Basis

Function (RBF) [2, 4].
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Abstract:

High fidelity models are becoming increasingly common in engineering optimization. The
computation burden is often caused by expensive analysis and simulation processes in order
to reach a comparable level of accuracy as physical testing data. The metamodels are initially
developed as surrogates of the expensive simulation process in order to improve the overall
computation efficiency. This work presents a new multilevel optimization approach for
multidisciplinary structural design optimization based on multi fidelity modeling to decrease
computational effort. Such method is a composition of a statistical estimating method and a
metaheuristic algorithm. A low fidelity analysis response determines if the high fidelity
analysis should be done or not. As a result, most of unnecessary high fidelity calculation will
be omitted. The empirical results show the new algorithm causes a significant decrease in
computational load as well as increase in convergence rate.

Keywords: Multi level optimization; Metamodeling; Harmony search algorithm; Inverse
distance weighting model.
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