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System Identification of Vibration Systems Using Sensitivity Analysis
(1 st Report, Explanation of the Analysis Method and
Fundamental Considerations)

by Takeshi FUJIKAWA, Masaru NITTA,
Kozo OKITA, and Fumiyasu KURATANI

The authors attempt to construct a system with several degrees of freedom having the same
modal parameters as those obtained by FEM analysis or measurement. In this paper, a system
identification method using sensitivity analysis is proposed for an undamped lumped-mass model. In
the method, model parameters such as mass values or spring constants are initially given and then
modified by the least-squares minimization procedure to minimize the difference between the predict-
ed modal parameters and the desired values. Some conditions on the selection of the model parame-
ters and the desired values are discussed for obtaining the solution of system identification. System
constructions, for example, with three or five degrees of freedom models are shown, thereby demon-
strating typical characteristics of the presented method.
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1230 BERFTEH LR ATLAORE (B1H)

# 6 FEET L ERER] (EFVER) OB (No=4)

VMCI? id(_l%ll e
ariginal | 300 | 10.0 | 30.0 | 20.0
al | 42.50| -2,52| 49.62] 20.15

k11 N/m{k12 N/m[K13 Nim|K23N/m

a

Noz=9 , Np=9
m1=6.0kgqg ‘ 1.0 M=012
k12 k12 =10.0N/m
m2 m2 =50 kg u21=0.93 A2=1.53
k23 k23=9.0N/m ‘

m3 =40 kg un=0.79 A3=3.91

k34 = B.ON/mM
m4 =3.0 kg

ma3 -

k34

m&

k45

ms

kss kss = 6.0N/m
it

k45 = 7.0Ntm
B 7 AEMERETVOYATARER

u41=0.58 Me=642

ms = 2.0 kg ws1=0.32 A5=9.23
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TN A—F O EFNEEOE2EL{T2Z
LikD, BRICETOSEE L OETNEMETS
ENTEL, LHLEIERLICINEohE—F L
NZ A= 6, FENHOEE, ThEHR CEH#
EL LI ET258E, AE»6B0h2EHRER
BB 2R E AL TRER{T 2 21Ed3 0 L w»
LBbns,

b. Np=4,No=6,4 DIFE  N,=6DFELF
HRICRIDBEEEZRY, ETVEROEN,=4D
BEICEHEDE N, # 6, 4 EZE2 BESOREHE
2170, AEOETFTNVERELT, b, ki, bis, kes
DT ERA H6 BRI EEEDOERERT.
B 6IZBT, No=6 OFBEITFIR(2)D No>Np
DBEFLRABRCEERFAREIRERERIGEL
7z. No=4 OFEWTE, ¥ —A 10D L SITBEEHNE
CEBBEE, T—A20X I TERE LS BB T
5 ETVOEEEBIIOBSE, —XOBEESEL 2
D EEEERARTOREE TR AT ERTTTRELES
BEI -2 10FE0REIN-ETFLE
R 1 OEBERITC I T 7 VER L O
FOWTRT, F6ILEWT, AESEFLERD
ERA Ve VvERLKELL ErS{EaIRD
D, M kb DERALEZ->TBVREENTEVLERK

fHicREShTWwa, Lisi-1T, BEO@E»EEN
TRWESEIBOETNVERTRELLI LTS

L, AETERVWERCRETE THEFLVEHNY
HICERO R WL QW 2T EEENSH 5.

42 AEHEREFIOBE X¥ARARE
FREFLOBGOREFTEAEZRT. B 7REEHHE
CHAWEEFVEBBICAWE—F i3 A—F %
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NOMNEIAF —NEIRT 2 0B Uiem %
vz 0f@REF 27, BEME A(7=1, ,5) L —&
E—-FOEFE~AZ FVORBERZERS un(k=2, -,
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ERBE 23, EFNVEBOVERT <T1.0LL
TEHEETo 23, HELIITBEITEREN 107
L), EFVEHOEREEEEECAVwZbD L
Bz,
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4 [

(1) R - KHE, #36, 51-464, C (B8 60), 719.

(2) RAFE - 3 2%, FEERIH, 46-11 (8% 55), 1351,

(3) Tlusty, ]. and Moriwaki, T., CIRP Ann., 25-2 (1976),
497.

(d) L1l = iz 3 44, BE5E, 48-435, C (BF 57), 1750,

(5) R 1E» 24, B, 49-439, C (FF58), 314.

(6) System Identification For Linear Structures Using
ASTRO/MOVE, Seminar on System Idenlification
Text, (1984), ANCO Engineers, INC.

(7) Blakely, K.D. and Dobbs, M. W., Spec. Publ. Soc.
Auiomot, Eng., SP-529 (1982), 15.

(8) Blakely, K. D. and Walton, W. B., Proc. 2nd Int. Modal
Anal. Conf,, 12308 (1984), 82.
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