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QF= QO |Owt |=ypmW QO Q}}eD 'u}=Q@=v@ &OvDUy lJwm |DNU w sQH |=yT} QD=t
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%OwW|t u=}@ 8 w 7 |=yx]@=Q CQwY x@ =yOwt Ot=aD C}YwYN 'CU= xOW
[�d]T [md][�d]T = [I] (7)

[�d]T [kd][�d]T = [
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O}OH VwQ l} 'p=Owt |WvQm |SQv= VwQ =@ 31 �MAC� |Owt u=v}t]= Q=}at
'Q}N= VywSB QO "CU= xOW |iQat =yQoUL |x}rw= |=ypLt QF= Vy=m Qw_vt x@
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"OQm XNWt |vRw |vD@ OU QO =Q CQ=UN C}akwt w
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uRNt sDU}U |Q}tNwDUq= Q=DiQ |=v@t Q@ w OvOQm |L=Q] =Q xvO@ `]kt hrDNt
|Q}PBh=]av= |=ypOt "OvO=O s=Hv= |WvD p}rLDhrDNtCr=L 6 |=Q@ uRNt - OU
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OU |xO}O?}U; |xk]vt QO ?}U; `} RwD |}=U=vW QO QwmPt |oS} w xmr@ 'OQm
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lHwt VwQ T=U= Q@ |Oa)@xU w |Oa)@ wO s_vt=v |xDUw}B |=yQ=DN=U QO ?}U;
|=y|HwQN T=U= Q@ w |@Ya |xm@W pOt l} R= xO=iDU= =@ w xO=O x�=Q= |@}mQD
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QO R}v QwmPt |vD@ OU CN=U QO xDiQ Q=m x@ |vD@ Kr=Yt |m}v=mt X=wN

%CU=xOW x�=Q= 3 pwOH
|yHwVW u=tr= '44Twm =@; Q=Ri=sQv QO OwOLt <=RH= VwQ x@ |R=UpOt |=Q@
QO 'OwW|t xOy=Wt 2 pmW QO xJv; j@=]t 'R8D3C ẁv R= |Oa)@xU w Q)B wD
xOW xO=iDU= |}x]kv 8 Two VwQ '|Q}op=QoDv= QO u}vJty "CU= xOW xDiQo Q_v
V}=tv Twm =@; Q=Ri= sQv QO |vD@ OU |Oa@ xU OwOLt <=RH= pOt 3 pmW QO "CU=

"CU= xOW xO=O
QO xOW x�=Q= C=}[Qi T=U= Q@ 'sr=U |xR=U p=Owt |=y|oS} w u}}aD Qw_vt x@
"CU= xDiQo CQwY Twm =@; Q=Ri=sQv QO p=Owt |]N p}rLD l} =OD@= QO 'p@k VN@
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430 OU G=D pw] u; QO xm 'CU= xOW xO=iDU= |R=UpOt |=Q@ 'CU= |Uwk wO w
w QDt 8 G=D ZQa u}vJty "CU= QDt 80 u}}=B CtUk OU |xv=yO pw] w QDt
220 OU `=iDQ= "CU= xOW xDiQo Q_v QO QDt 55 u}}=B CtUk QO OU Ct=N[
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|=yOwt QO 'p=Owt p}rLD R= pY=L G}=Dv "CU= xOw@ uRNt ?; l}t=v}OwQO}y

[37]"xOW xar=]t OU CWB ?; w OU C=YNWt "1 pwOH
|v=UWm pwOt uwU=wB C@Uv XwYNt uRw
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"p=Owt |DmQ=Wt sQH |=yC@Uv R= xO=iDU= =@ sDU}U QF-wt |=yOwt pmW u}}aD "4 pwOH
Sum(Uz) Uz Sum(Yx) Uy Sum(Ux) Ux Owt |xQ=tW

0/09 0/09 0/00 0/00 0/00 0/00 1
0/09 0/00 0/00 0/00 0/25 0/25 2
0/09 0/00 0/01 0/00 0/28 0/03 3
0/09 0/00 0/02 0/02 0/51 0/23 4
0/10 0/01 0/02 0/00 0/51 0/00 5
0/26 0/16 0/02 0/00 0/51 0/00 6
0/26 0/00 0/03 0/01 0/54 0/03 7
0/26 0/00 0/16 0/13 0/55 0/01 8
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1/26933 1/3495 1/ 40009 1/27984 1/35609 1/40669 1/26933 1/3495 1/40009 1/42412 1
1/31266 1/37058 1/ 40864 1/30358 1/36368 1/40812 1/31266 1/37058 1/40864 1/42868 2
1/80713 1/95163 2/ 04824 1/91426 1/99968 2/06239 1/80713 1/95163 2/04824 2/08829 3
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2/87821 3/06225 3/ 20621 3/01867 3/13997 3/22711 2/87821 3/06225 3/20621 3/26218 7
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3/51547 3/73204 3/91539 3/46038 3/78692 3/95165 3/51547 3/73204 3/91539 3/99447 10
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1/37793 1/39994 1/4171 1/40138 1/4122 1/42056 1/37793 1/39994 1/4171 1/42412 1
1/40489 1/41652 1/ 42494 1/40254 1/41514 1/42466 1/40489 1/41652 1/42494 1/42868 2
2/07082 2/0793 2/ 08563 2/07003 2/08065 2/08627 2/07082 2/0793 2/08563 2/08829 3
2/273 2/31843 2/35055 2/25728 2/31166 2/34901 2/273 2/31843 2/3505 2/36354 4
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2/88441 2/94111 2/ 98157 2/9041 2/95061 2/98434 2/88441 2/94111 2/98157 2/99817 6
3/1647 3/22008 3/ 25528 3/12677 3/19957 3/24764 3/1647 3/22008 3/25228 3/26218 7
3/24033 3/26135 3/ 27833 3/23511 3/25986 3/27657 3/24033 3/26135 3/27833 3/28758 8
3/53232 3/60551 3/65887 3/51255 3/59342 3/65503 3/53232 3/6551 3/65887 3/68031 9
3/95988 3/97981 3/99063 3/97131 3/98463 3/99185 3/95988 3/97981 3/99063 3/99447 10

OU |v=DLD |x}L=v QO xO}O?}U; |=yxR=U |=yOt=U@ |=yOt=U@ |xQ=tWCU=Q RmQt AJ |=yxR=U Owt�50 �30 �10 �50 �30 �10 �50 �30 �10 sr=U
1/42278 1/42357 1/42398 1/424 1/42406 1/4241 1/42278 1/42357 1/42398 1/42412 1
1/42644 1/42735 1/ 42826 1/42697 1/42777 1/4284 1/42644 1/42735 1/42826 1/42868 2
2/08708 2/08765 2/0881 2/0878 2/08802 2/08821 2/08708 2/08765 2/0881 2/08829 3
2/34736 2/35493 2/ 36093 2/35811 2/36062 2/36264 2/34736 2/35493 2/36093 2/36354 4
2/63308 2/63329 2/ 63345 2/63333 2/63342 2/63349 2/63308 2/63329 2/63345 2/63352 5
2/98874 2/99337 2/ 99676 2/99339 2/99577 2/99748 2/98874 2/99337 2/99676 2/99817 6
3/18165 3/22633 3/ 25395 3/2288 3/24805 3/25885 3/18165 3/22633 3/25395 3/26218 7
3/26802 3/27433 3/ 28168 3/2745 3/27879 3/28434 3/26802 3/27433 3/28168 3/28758 8
3/58429 3/63218 3/ 66651 3/63461 3/65635 3/67312 3/58429 3/63218 3/66651 3/68031 9
3/99019 3/99252 3/ 99394 3/99226 3/99343 3/99418 3/99019 3/99252 3/99394 3/99447 10
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1. basic vibration methods
2. Rytter
3. Cawley & Adams
4. Stubbs & Osegueda
5. West
6. modal assurance criterion
7. Pandey
8. Monte-Carlo
9. surrogate
10. enhanced ideal gas molecular movement
11. Alves & Hall
12. Pacoima
13. system identi�cation
14. Su & Wu
15. wavelet network
16. hidden layer
17. stationary wavelet transformation
18. MATLAB
19. Lin
20. ant colony
21. Cheng
22. ambient vibration testing
23. Kernel principal
24. Millillo
25. Pertusillo
26. synthetic operator radar
27. Zhu
28. modal strain energy
29. Chen
30. hydro-structures
31. modal assurance criterion
32. modal kinetic energy criterion
33. �sher information matrix
34. root-mean square error criterion
35. Hilbert-Hung
36. Bo-Wen Shi
37. Zhang
38. Gomes

39. �sher information matrix �re
y algorithm
40. frequency-based damage detection
41. modal shape-based damage detection
42. Hellgren
43. Maxime Peeters
44. ABAQUS
45. modal participating mass ratio
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