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Investigation about unexpected effects of Chebyshev and Hilbert approach on using CSLDV
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ABSTRACT

There are some methods for extracting mode shapes from a continuously scanned data such as a modulation, Chebyshev polynomial,
and Hilbert approach. In this paper, Chebyshev and Hilbert approaches were investigated through the numerical experiment first. As
some experimental parameters were altered with small quantities, data were checked and plotted. From those results, the effects of
unexpected parameters will be configured. And then, it will be actually helpful to select the proper method for specific testing

environments.
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3. Experiments for errors

a9 15 22 JBEE AMREO] FX AL £

3, 1% 29 AulE AA A¥E FYAUh

clamped |-
beam

s

Fig.2 293 A3 =g

g2rel 2T Y4 £4H02 okl 4149

-416-



2ol E®HT [11] DRFERE) AYR AL, 249 A2 Al
48 A5 9%, RN ERE LY o

W(x)zc{sinﬂ"x—sinhﬂ"x } (14) 2ol RAHNE YoV BE A A &
+a, (cosh B,x—cos f,x) 5

@, AlFge ot} 2o 31 53 917
Bl =1.875104 A& 2A9E ste AR oAzt Jdeou
sin B,/ —sinh B,1)  fB,l =4.694091 2 A Jo] AdRsE ojgshe WAt &
=(cosﬂ"l—cosﬂnlj' Bl =7.854757 ATFRME FAM 49 BoFoz AAs=d), A
Bl =10.995541 Astua s oA FE Bo| N I %
Aok W 2 ARAAg 54 AFAL bE
Al 2 JEE gofste A2 TRIAAT, oo gaa Aol APL FaAsHy 7

2 AFdME BE A Ade] 23 2Fh A%E ¥ 29 Ve
Ayl ALgs B A2 FH 9 24 bending &
E2M F 7k el dig) B e vehg A ¥ 2. =AY HElo] nfE 2E A u|7

Analytic AEAE R | YuE dy

Analytic

E

\( lﬂl"J i 'lk

ojE RE¥A FFT data
j’ ! Measured Au) A x =y UHE "
T 4% | AR RE 8% ' '

Measured Apl ATy

A Pel A%, Fohr 4 o4HA 3

T A vleotA FHHAAOU, AN FE g

-417-



A2 A Es dolH

54 AFA] S FAHo ok

Analytic

T
.'ﬁ
-1s

— _
45 M35

Measured

o, BEPAe] 9182 4 ol ek,
4. FE

2 Ad7E Fll, A dolHE ol 8% AFRTYY
Ak Z2a30) EEHITY. JLEe Fu
Ao g g, F7A ol aqle o

=2

s A

of 299t RARYE A0 Aol g 3
A%

ot

>
mlo
=

9 BAdEH] dE FREY A9 ds] #89
AgelA, IHE Wyjo] Foj Zde 54E ve
At

Ty, 247 9 Fosr AHAEA @, F

gry AHEFE M0 Ffels A= of

F 7l
o] AT 2002¥ % AMRE A7) &) etabed el
ol gto] A UEAE.

a3
1. David J. Ewins, Modal Testing: Theory and Practice.
(Research Studies Press Ltd., John Wiley & Sons Inc., England,
1984)
2. J. La, J. Choi, S. Wang, K. Kim, and K. Park, “Continuous
scanning laser Doppler vibrometer for mode shape analysis”,
Society of Photo-Optical Instrumentation Engineers, accepted for
publication Aug. 6 (2002)
3. P. Sriram, S. Hanagud, J. Craig and N. M. Komerath,
“Scanning Laser Doppler Technique for velocity profile sensing
on a moving surface”, Applied Optics, Vol29, No.16,
pp.2409-2417 (1990)
4, P. Sriram, Sathya V. Hanagud and James L. Craig, “Scanning
Laser Doppler Technique for Modal Testing of

-418-



Distributed-Parameter Systems”, AIAA Journal, Vol.30, No.3,
pp.765-766 (1992)

5. P. Sriram, S. Hanagud and J. I Craig, “Mode Shape
Measurement Using a Scanning Laser Doppler Vibrometer”, The
International Journal of Analytical and Experimental Modal
Analysis, Vol.7, No.3, pp.169-178 (1992)

6. A. B. Stanbridge and D. J. Ewins, “Structural Modal
Analysis Using A Scanning Laser Doppler Vibrometer”,
International Forum On Aeroelasticity and Structural Dynamics,
pp.85.1-85.7 (1995)

7. A. B. Stanbridge and D. J Ewins, “Using a
Continuously-Scanning Laser Doppler Vibrometer for Modal
Testing”, Proc. Of IMAC XIV, pp.816-822 (1996)

8. A. B. Stanbridge and D. J. Ewins, “Modal Testing Using A
Scanning Laser Doppler Vibrometer”, Mechanical Systems and
Signal Processing, Vol.13, No.2, pp.255-270 (1999)

9. M. S. Kang, A. B. Stanbridge, T. G Chang and H. S. Kim,
“Measuring Mode Shapes with a Continuously Scanning Laser
Vibrometer - Hilbert Transform approach”, Mechanical Systems
and Signal Processing, Vol.16, No.2-3, pp.201-210 (2002)

10. Practical use of the “Hilbert transform”, Application Note,
Bruel&Kjaer

11, Singiresu S. Rao, Mechanical Vibration, 3" edition.
(Addison-Wesley Publishing Company, Inc., United States of
America, 1995)

-419-



