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Table 1 Natural frequency and cosine values
Order Frequency( Hz) cosf
1 17.288 1.000
2 35.138 -0.235
3 50.588 1.000
4 63.125 0.997
5 63.550 1.000
6 76.550 0.804
7 99.675 0.999
8 101.663 0.583
9 112.513 1.000
10 113.425 1.000
11 133.225 -0.576
12 150.375 1.000
13 150.625 1.000
14 160.050 0.337
15 163.675 1.000
16 176.888 1.000

x2 HEERSEHE

Table 2 Calculated and exact results

Calculated result Exact result Relative error

Order

(Hz) (Hz) (x10™)
1 17.288 17.293 -2.9
2 35.138 35.137 0.3
3 35.138 35.137 0.3
4 50.588 50.585 0.6
5 63.125 63.120 0.8
6 63.550 63.545 0.8
7 76.550 76.553 -0.4
8 76.550 76.553 -0.4
9 99.675 99.669 0.6
10 = 101.662 101.667 -0.5
11 = 101.662 101.667 -0.5
12 112.513 112.508 0.4
13 113.425 113.420 0.4
14 = 133.225 133.230 -0.4
15 = 133.225 133.230 -0.4
16 150.375 150.372 0.2
17 150.625 150.629 -0.3
18 = 160.050 160.054 -0.2
19 = 160.050 160.054 -0.2
20 163.675 163.675 0.0

FHE 1 RIH A5R 35.138Hz.,76.550Hz . 101.663Hz |
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A METHOD OF MULTIPLE-FREQUENCY IDENTIFICATION FOR
GENERALIZED EIGENVALUE PROBLEMS
BASED ON FAST FOURIER TRANSFORM

Cao Yanjun Wang Hao'
( Department of Aeronautics and Astronautics , Fudan University ,Shanghai 200433, China)

Abstract A method based on the fast Fourier transform was proposed to solve the generalized eigenvalue prob-
lems with multiple roots. This paper studied the dynamic responses of the measure nodes with nonzero initial con-
dition on one point. Both natural frequencies and mode shapes were extracted from the data in the frequency do-
main. Responses under different initial conditions were calculated to get several sets of mode shapes. Taking the
cosine similarity of mode shapes as the discriminant parameter, multiple roots were then identified. The numerical

example shows that this method can identify the multiple roots efficiently, and the result reaches a high accuracy.

Key words generalized eigenvalue problem, multi-frequency identification, fast Fourier transform, natural

frequency, dynamic response
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