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HEST MRS T TR EERBIMICh. o TEEIEMNT 2ITTEMNRMERLETH L. A
TLHHEL L TRBRTMOEZHRE S, MAERNEH RO, SEr-CRET CHEICHA TE 2HMA KD 5
NTW5. 61, BENSRERHE CHEMARRT 20088 L <, MAEHEORHULLRAETHD.

PEROBEHAM T, BREIEEO/NULCRAETIEREN DV, EACIT CRIERBRENE Lo 7.
ERTROIRFTIC I T D EE A L LT A T IZ R DMBIRENEZ X b D, B TS Lz Rk OZE{b»
LRABZNWENE TR TENIHEICRETE D, SRITLDIE L LTREOERRH Y, WHA AT OH
BT VX VEGFBIE (DIC {5) TRDOD BN A, DIC IETROTEEN L X RHEHET HITIX, EE~DX
HOFBOWRE LFARRENTREICR S, REOER»D EH/HEAHET HWEKIEICIE, FRIICRAOER & &
HOBREMET 255X, bR e O —Hl(b CHEBBICERBL L7 220 IRE TRIT 2 HERH D, 1ERTFIE
TIEEHHRRZE, FAlT — X OWERC A e O — R ICE T D3 o R SR T, ERBRNT A L.

EHROMERL TR 2120, ERT I0ROMEMN:, ERHOKRE LM, MbomE, &&EEOMKSE
DIEFRPVETHD. HES T MDA 7T T, L2 HORE IITBELE SR, EEINDS
M Z EMEICHIET 20138 L <, SHMNERT 2RO TES HEAZECHNRETREETH D, Nk
IR W T E RO RFm % TRIT DUERIFRILH 223, BELRFHIFER CREEREREEH LT
TR Z M B L, #7225 2 R D TV A IFEIT 0.

TNETIT, FERMELE L THEDITEL D SHOTBRIEERS JOERTRIOMEZ & 0 H I FERFH, 1K
WG, FHTO L & THASEENFRABINOMSINEE CTH L LMELRE L. 61T, 2 {bxX5 &
AR ENERS O OMBENRESRM L 2D 2 LICHEOERE S T, ZoMBEE wRkT 272D
WMOBFNLIEREHNENEEZ SIS Z LIZEB Lz, LLEX Y, RiSCTIRE %0 e BiEm
BN LT A ZHEEIZ L0 HEEY O £ HZOTRHMEE 36 K O T A 2 RA0IAT 5> B 2% T 5 2 L & B
HE L7z, KX THRONEERITLU T THS.

ET, T UXVEBHBINE TR LIRS E T O O B bNE S HOME S KO 2 HET D
MEZIERED 0-1 A bE R LHEME M L, HE X NoEine WRIEOEREOTEREE L
V. 0-1 AR D ERAHEEREN RSN E L T, ERmOEMAMARER L T OME~EM L
MR E R A 3OE L.

RE LI SRHEOEN A A KR & T OB HEERE %, o LB A& Th 5 /T 0L LUk
NI 2 7 v R ANR— AL ARG W E LT AHEE TR FIEERRE L. IBETFIETIE, 51T,
ST E L Fo TV D LWV PEE % Grabeut IO X —BHICEB W TEE LMEZRE L2, FROE
HDOOT AN GRAOEHNEHE T DMFEER T, ECRELARAFEORIEDRKEA KL, KFIEOEN
PEER LT

WIS, 72X VEGAE B TR B NI IE MR E O 0T 045 b N & OB L OB REAHE T 2
MEEIC 31T DR & & 69~ 5 7o 01T, M) IS < EAZDREMTR A JEBRIGH & T2~ AHEE T
b L7z, MHE SN D ZROBEMIPIRE LBRIEWM E LTS XHEED 1 D Th D EAP #EE O A O HIZER Y
AATE. ERZHET D EEEBEML T, VH AL FOMESAAIZHE SN TEREJLT T L T O
VIalb—ya Y TEROGBMIRAER L, EBRIEROFE X 2D Uiz, FROKE DO OT 255010
NHEEOEHJEMET HMAEER CARFEOGIMEE R LT,

LT, FERGONMEIELAMEG, #iETEE2, ROEIOFHIEFIOERSA AHE L, ERFmOk
ExfELEZ. BRSARELTCT Y I NN~ 7 4 V=2 AL, BE L OFIIEREZ SFHIC
AT D701 Paris RIZRESFRNUTEA Lo, RFEOFEDME CT BB f 0 & ZEROFHFERIZES W
evIalb—var7r—2 M THRIELT.

EBIE, Ty TNAN~ T 4 VE =D THOBRTHLONOERTHNE, ([FHEEICESHTHEK
RAEMBERET DHEEZRE L. ERTHOOBEIIES RWRREHEIICRET 2E MO ML, 3
BT A TNAFATEBLT, BEICELRWHmEREICESSMAERBELRE L. BELBRERFEZ
RETHHEOFEMEE, CT AT O XZEROFHIFKRICE Sy Ialb—va 7T — ¥ THRIEL .
5% FSCEE L, FA3C 2000 52 & JE3C 300 384 1 #32HT 24, & L<ITTEL 800354 1 HifRH L <728y,
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It is essential to conduct regular inspections over time to ensure the safe and reliable operation
of power plants and social infrastructure. The inspection will focus on identifying cracks in metal
components. Given the size of the inspection target, a straightforward inspection at elevated or
narrow points 1is essential. Furthermore, the inability to halt the inspection object promptly
necessitates a suitable inspection frequency

This thesis presents a method to improve the accuracy of inspections at high and narrow locations.
The method combines non—contact deformation measured by a digital image correlation method and
Bayesian estimation with physical prior information

First, we are pleased to present the method that introduces a cross—sparsity condition between
the displacement and the force at the crack and ligament. This is based on fracture mechanics, which
we believe to be valuable physical a priori information

The next method, which uses a candidate crack shape based on fracture mechanics as a priori
information, further reduces the risk of overfitting

Validation experiments were conducted to estimate cracks on the back surface from the strain
distribution on the surface of a flat plate, and the results demonstrated the effectiveness of the
two methods.

Furthermore, a method to predict crack propagation was developed. This method combines a physical
model of crack propagation and sequential Bayesian estimation. The sequential Bayesian estimation
was conducted using an ensemble Kalman filter. The Paris’ law was incorporated into the equation
of the state of the ensemble Kalman filter as a crack propagation model. The purpose is to set the
inspection frequency appropriately based on uncertain in-use loads, shape changes, and measured
cracks. The efficacy of the proposed method for determining inspection intervals was validated using
simulation data based on actual crack propagation in CT specimens.

% © FSCEE L, A1 2000 5L 530300 5EA 1 ETORMT D0, b L<IEHIC 800 iFA LR L T30,
Note : Thesis Summary should be submitted in either a copy of 2000 Japanese Characters and 300 Words (English) or 1copy of 800
Words (English).

HEE @SR B R LRI —FURTN (T2R2) IZTA Z— Ry MARINET DT, AK A[RERHIPAD N TIERL TTZE0,
Attention: Thesis Summary will be published on Tokyo Tech Research Repository Website (T2R2).



