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Development of Next Generation Vibration Measurement Technique
(Spatial Filter Design for Observation Spillover Suppression in Vibration Control)
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Fig. 1 Concept of proposed spatial filter (Number of
sensors: 2)
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Material: Brass, Mass: 406g,
Size: b=16mm, h=6mm, 1=505
Fig. 2 Schematic of experimental system

(i) Design of FE -model based spatial filter
(Determination of sensor position)

FE-model

(ii) Attachment of the sensors based on a spatial
filter and application to a vibration testing

| (iii) Identification of modal parameters

(iv) Comparison of modal parameters between
FE-model and experimental model

Experimental model

(v) Redesign of spatial filter
based on experimental model

| (vi) Modification of position of sensors

(vii) Filtering

Fig. 3 Procedure of spatial filter design
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Table 1 Natural frequency of the beam structure

Natural frequencies [Hz]
Mode FEM Theoretical
1st 12.6 12.6
2nd 79.0 79.0
3rd 221.2 221.2
4th 433.3 433.7
Table 2 Modal assurance criterion
Mode MAC

1st 0.99999999999665
2nd | 0.99999999502509
3rd 0.99999994048669
4th 0.99999976004308
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(a) Sensor placement (b) Evaluation function

Fig. 4 Selected sensor placement by using two sensors
(target modes:3, 4)
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(a) Before modification (b) After modification

Fig. 5 Angle between modal vectors in selected sensor
placement

Table 3 Natural frequency of the beam structure

Natural frequencies [Hz]
Mode | Experimental FEM Difference[%]
1st 12.1 12.6 -4.0
2nd 76.6 79.0 -3.0
3rd 214.7 221.2 -2.9
4th 420.8 433.3 -2.9

—DEME EITIFESED-01T, XD Y7 Z+3mm
DOFFHT 0.5mm7T > E, B EDELEEZITH-
72 AEEHBDOE—R_XIIL O A EZK 5(b)ITRT.
5(b)% H.5&, 1K 5@ICH, F—R_ZMLpNEE R —
DEMR EIAFIELTODIENDND. ZOLEDK 5(@)&
5(0) (BT DX DALEDFEE Imm T -7z,



100
0
100 0.4 0.8 1.2 16
Time [s]

(a) Point x, (368.0mm)

0 0.4 0.8 12 16
Time [s]
(b) Point x, (489.0mm)

Fig. 6 Measured accelerations
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Fig. 7 Spectra of measured accelerations
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Fig. 8 Spectrum of filtered accelerations (target modes: 3,
4)
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