[2R2 Exflsks U H—FURI Y

Science Tokyo Research Repository

Od/dodn
Article / Book Information

oo@ao) gobbobboogoouobobbbuooooooboooo

oo@a) SHINHYUN JIN
Author(English) HYUN JIN SHIN
oo@a) OO0:00@0),
oOooooo:0oo0ooa,
O000:0092850,
O00000:20130 90 2500,
ooooo:0o0o0a,
oo0:000,00000,00000,00000,00000
Citation(English) Degree:Doctor (Engineering),

Conferring organization: Tokyo Institute of Technology,
Report number:[J [0 928501,

Conferred date:2013/9/25,

Degree Type:Course doctor,

Examiner:,,,,
oooo@oD) oooo
Category(English) Doctoral Thesis
oo@o) oooo
Type(English) Summary

Powered by T2R2 (Science Tokyo Research Repository)


http://t2r2.star.titech.ac.jp/

(f# 7 A)

Doctoral Program

E

THESIS SUMMARY

B .

’ - HREFL (FUsp) © it .

] 25 T 25
Department of B EE L HA Acadenic Degee Requested Doctor of ¢ T% )
R fBEHE () n o
Student 1D Number Academic Advisor(main)
A o FREEE @) - P
Student’ s Name iR Academic Advisor(sub) A FR5h

ZE (F13C 2000 FFEE)

Thesis Summary (approx.2000 Japanese Characters )

B R A e & O mBERIEORFHII T, @mdlitt, RRFE&R OBREE S S OMRE 2 e 4
B0, MAEEORIIR D BEERMREO—->TH D, HMAEEREOKNER X O% Hvkaem b4 i
MSELOMEES LT, EREBENLEICRS. ZORBE T, EREFKICGHEST RIS SR
DI RY, ZOE&EIZBNTOBRENERIND. LrL, BIFEGEEOBRE/IZIHW T
BRSO RE SN2 AR— T K D/ SWVEREHZERIB L ORITRICART S D T E— A vk,
AW, RUDE—RAL M EOA i EEZE L 2T T bn. 2o X 5 kit MEOfE
HBELT, —EORMEMOT CREREED LA T NIRRT D bR n U —EbFENR A
WHILD. FFIZ, WENEEHHIHED bR e U—KiE{bidERmE S — AREE LTS BNRi#Et
MEIC D, S5, MEABE TER LI "2 b hRe U—fKEbics Wi, #im 2 2 Bk
FaBER b L, SEERE —AMED X 5 2 RERNLHBBEICERT 5. 2072, /32K hRn
P—EEGICBE N T A EER R — AT EEREE AT 5.

BHATE S — AMBEIIARENICZ BREHECH 5720, kD 2 DOBMERD. L — ME
EREEN D SO REMRES H KD DH Z LB LOHMBEEEO b L— R4 7 BRORGH T A — 2 [H]
ORABRERA LT 2 Z ERZANREILEEO BN TH L. LFNRBLENS, 2o/ — ME
DD — D DEHEMRE A FRFFE DB L 2T X b, 207 %0 L — ME) Sl /e s it e
FRETDHLEDITE, FA2ONRL— Mgx I<BBRTHIZLERMNERAARZZIETHD. LrLen

b, fEkDu R N bR e V—iEEFETHE, BIC—2OREMBERDD ZLIHE->TNDHIZD
Rl— MEFEOBEBIIA 5 THY, FREMIIKT L THORERSHMERFGONRVEESEH 5.

T TARMFRETIE, BHOWMEROTOEEZB[E LIz bR e V—Kil#{b PR8I 585w E S
— ZAREIIAREIC S BRELRIETH S Z LICEB L, 2O L — MEHOEHE LT —4
YA = TIEN D FEARBROREFEOSIRLE AN E T2, £, REFELBEERKE
BoORAKEASEICHEA L, HEOWEROZTOLE2EE LI-RINGAEE&ED Mo U —Fi#Eb s
1To7-.

B1E (S T, AFROEE, (ERMROMREL ST, RIFFEO BN OV TRE L < ke,

¥ 2% [SOM # W o AR E U —DORIC K 20 & icifb] TiE, BEmE —ARBEICK TS
ZEDON L — MEROZEMOAPELTFIEE LT, SR T —ZORPULICBN LG T — 4~ A = 7D
—HETH2D SOM ZH WL FELREL TWD. 2O/ L— MEDGIRICZER % ARt Al b7
H1DICHER PR U— DI OWTCERLE-OL, RIS EICEA LRG Lz, ZIRSE
& B OEHATE S — AREICR LT b — MEREAEN L, ZOZEMPSE Shiz 2 ko SOM k




IZBWT hL— FA7BHR, FARr U —OREEORFICHERFRN/ GO Z L 2R LT

F 3w [mAR N MARY—DBRBEFE] CF, BHROWMEROZOLEZEE L bR Y —K
WLFEICR LT, B AR N MR e V— IR ENICE BEELMETH S Z LICER L, £
BN — MEFHOEHK T =2~ A =0 TIEBEND FEZREL TS, a3 MRS E
r— AT 5/ — MEEEO—ECTH DRSS W8, HEEWE — AR L Tar 7T
AT ARMET HRIED N — MEREEZ GAIZXE VRS, 2O — MEZERIN TR AR N R
VR BBTILIMREFIEICIONWTIERT., —F T, N — MEBEICHT D e N MEFEMICIE
Monte-Carlo f##iT & F . —BxB9IZ®mEHHE 2 X R Téh 5 Monte-Carlo fffTOFHH 2 2 k& {KHT %
72, SOM IC XA ME FARr v—DRHFIEAREL O Kriging €7 VOEAZRF L. T,
B S — MEZERINTO R AN b MR e O — OB Z L0 BENONRIIIT I 72, & 2 &
THEL SOM 2L 2 b e o— R~ — MERZEROAE L FEZ#EA Lz, K&, BEFEE
BFRESeRICEHA L, REFIEOREEZR L.

a4 o) — MIIER GA 2V 5 MR e P —RkiE{bO &R TiE, 3 ETHRELE GA
AW MR Uil ERIRICx LT, B A2 LSS FiEE LT, EAMESBRERTEE AN
7= SIMP 0> b1 bz mptaafiE (=) — b)) CERT 2 EEEZERAERL, Th o % GA O
EALE LTHWDFEAREL TV D, BEFEOFEIEC OV THRAET 572912, GA OFIHIEH %
T B NIFAETHUERFELE Y — MIIER A AV 2R EFIEOIRER L O EM 2 i
L.

5 E [fEm) Tk, AR THONIRmAE L LD, R L HMREERIE LT,

#%E © WCERIE, I3 2000 F & I3 3003E% 1HT ORI T 27, b L<IEZEC 8003F4 28R L T<Eawn,
Note : Thesis Summary should be submitted in either a copy of 2000 Japanese Characters and 300 Words (English) or 2 copies of
800 Words (English).




(A

Doctoral Program

wm X E R

THESIS SUMMARY

B oo o HREA (%) - it 2
Department of B EE L HA Acadenic Degee Requested Doctor of (L%
FEEET BEHA () : H =
Student 1D Number Academic Advisor(main) -
= . e (5 -

Student’ s Name

Academic Advisor(sub)

S (P 300 FEFEE)
Thesis Summary (approx.300 English Words )

In order to satisfy the high speed, economic viability and environmental compatibility requirements, a thin
wing structure plays a key role in the Super Sonic Transportation (SST). In general, it is difficult to apply the
torque box structure that is usually used subsonic airplane to SST, because SST has not enough space. Instead of
torque box structure, a lug structure that connects the body and the main wing is necessary with the multi-spar
structure. Since lug structure is subjected to many loadings that have uncertainty such as magnitude and
direction of loading caused by aeroelastic forces, design to account for uncertainty should thus be employed.

Topology optimization was used this kind of structure design problem to find the optimal structure lay-out
within a design domain. However, if there is no considering loading uncertainty in topology optimization,
optimal solutions may be unstable even under small loading uncertainty. For the loading uncertainties, several
robust topology optimization approaches have been proposed, for instance, worst case design and methods for
approximating probabilistic uncertainties to calculate expected performance. These approaches usually
transform probabilistic problem into the multi-loadcase model. After that, robust optimization with
multi-loadcase model is optimized using a minimax method or the expected compliance model. These
approaches basically based on the compliance minimization problem of the multi-loadcase. This implies that a
robust solution is the part of the Pareto-solutions of the multi-loadcase problem. Thus, in this study, robust
topology is explored in the Pareto-solutions obtained from the compliance minimization problem of the
multi-loadcase. Moreover, it is necessary to approach to robust topology optimization as the Multi-Objective
Optimization Problem (MOOP). Therefore, it is important to determine the final robust solution from many
candidates such as Pareto-solutions. It is also necessary that some useful information is adequately provided to
explore the final decision. In robust topology optimization problem, relations between topology and each
loadcase, as well as trade-off relations between each loadcase and robustness performance are useful
information. This information will be useful to understand some characteristics of each robust topology.

For this background, this study objective is to obtain as possible as various and complete Pareto-optimal
solutions in the multi-loadcase problem of topology optimization using Multi-Objective Genetic Algorithm
(MOGA), and to perform the Data mining for the design of the lug structure by using Self-Organizing Map
(SOM). Moreover, to improve the efficiency of the genetic algorithms which was used for robust topology
optimization, Elite-initial solutions method was proposed and verified. After that, the proposed method was
applied to the lug structure of the supersonic transportation for the robust topology optimization with
considering loadings uncertainties
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