[ Downloaded from mme.modares.ac.ir on 2024-04-20 ]

[ DOR: 20.1001.1.10275940.1394.15.12.12.0 ]

264-254 oo 12 o )lesis (15 093 1394 ddduml (s )de SuilSo (SwIdio ddxo

Aing 3y ale aslinle =
—r-; =

y . £ : =

¥y Sl  wiigo = & -
=[I\=

mme.modares.ac.ir T ks

TIPS NS — (6099 N £ ) J1og0 Lol by Soie> Sy ey cdS b,

o los 9 DELLIT J1og0 WBT 50

3 . . 2 . *1 . .
Myau@oywnay‘geu‘,@ba@.u‘ &:\AJJS‘;.\:H.LQ‘;‘SA:H.Q

Oyt i i imio oKl Lablgn wdige ¢luiily =1

OIS b i oSl (Ladlon  awdige iy ki )5 sommtils =2
Ot iy b o oSl Lblon wdige «(6 )5S (oiils -3
ali.hosseini@sharif.ir 1458889694 -, 900 o)ye5 *

b NEIEAPSYIN

S by, 9SG rimen (Cal 0ud (loj 0j5> (sla by 4 ($yieS dr g dd)S Cygo Jbge Ul dej > eST A e jimgk 4 o (omgy o

Sygo Oloj 059> 3 (29> N T899 L Trkae (o) 4w o slawalie nghy cnl ) loads duolie SIS b ated (pl 4 by

1394 U104 sk

Jage olss 285 )3 9o (sloytolyly 1zl (1) atuagsy i 5 (58 5 p12) Al s Sl 93 3 culio oyl Pl (sl 4285 1394 5109 icolo s 4l
IS o el dm Cal 48,5 g Slles g Bisles] age LT b g3 (ol dunlie ol Cpiomen .l odd o 0l 2] Sl 55l s
Sloj sodls  Siuwen b jl ool vty slood 3l o g (Ll) o Sloj gl paiiune (slaodld j wb il Jbge oles b y3g, 5] Sloj sosls
sy ol 00 odoriis Sge (slaial)ly 4 s 5She ) s 1P 2 Cumlas izmen sl o gl (log) Blis) S o (Shren
bl 53 il 48,5 )8 sy 3y90 dlannS e (gl ool Cawdty slacdss B dayial)ly I plS a il Cilisee e wis <l & Solyedl> 353
5 0a] oy goli5 45 05 s el 485 15 byl y90 Uity 51 IS yn L g 4,8 0 o] Cands g0l (e (Sl el o5
4 Comd (5 5aS Copslu a9y nl 9 ol dlotel BB g 5385 (llas 5 (S]] Jloge 3JUT o 93 1o (el ot 51 (S S

A survey on time domain MIMO identification techniques for experimental and
operational modal analysis

Seyed Ali Hosseini Kordkheili', Sajjad Hajirezaie, Seyed Hassan Momeni Massouleh

Department of Aerospace Engineering, Sharif University of Technology, Tehran, Iran
*P.0.B. 1458889694, Tehran, Iran, ali.hosseini@sharif.ir

ARTICLE INFORMATION

ABSTRACT

Original Research Paper

Received 01 September 2015
Accepted 26 October 2015
Available Online 30 November 2015

Keywords:

Time history data
correlation function
sampling frequency
natural frequency
damping coefficient

A comparison between three different time domain MIMO modal identification techniques i.e., ERA,
EITD and PRCE is performed. The comparison is executed for discontinuous (mass and spring) and
continuous (beam) systems in two different cases,experimental and operational modal analysis
techniques. For this purpose the modal parameters of the system are measured using both direct time
history data of impulse response (EMA) as well as correlation function of random response of the
structure (OMA). From the results it is noted that some parameters like sampling frequency and total
recording time effect their accuracy. Sensitivities of the results due to these parameters are measured
and reported for all three considered methods. For this purpose the effecting parameters are altered
between a couple of values and the sensitivity of the results is studied for all methods in both EMA and
OMA cases. Finally, a comparison between the results of different methods is done and the accuracy of
the methods is studied. It is concluded that ERA is the most accurate and reliable method with the least
sensitivity to effecting parameters in both EMA and OMA cases.
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1- Single input — single output (SISO)
2- Single input — multi output (SIMO)
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15- Random Decrement

16- Correlation Filter

17- window

18- Operational Modal Analysis (OMA)
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- Multi input - multi output (MIMO)

- Experimental Modal Analysis (EMA)

- Frequency Response Function

- Nyquist

- Complex Exponential (CE)

- Least Squares Complex Exponential (LSCE)

- Ibrahim Time Domain (ITD)

- Rational Fractional Polynomials (RFP)

- Forsythe

10- Polyreference Complex Exponential (PRCE)
11- Extended Ibrahim Time Domain (EITD)

12- Eigensystem Realization Algorithm (ERA)
13- ERA/OKID

14- Q-Markov Covariance Equivalent Realization (QMC)
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- Natural Excitation Technique (NEXT)

- Subspace State-space System Identification (4SID)
- Stochastic Realization

- Modal Assurance Criterion (MAC)

- Modal Confidence Factor (MCF)

- Modal Amplitude Coherence (MAmMC)

- Modal Participation Indicator (MPI)
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Table 5 Effect of recording length on the accuracy of estimated
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Table 10 Effect of sampling frequency on the accuracy of estimated
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Table 11 Effect of sampling frequency on the accuracy of estimated
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Table 14 Effect of recording time length on the accuracy of estimated
damping ratios (OMA-EITD)
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Table 12 Effect of sampling frequency on the accuracy of estimated
natural frequencies (OMA-PRCE)
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Table 13 Effect of sampling frequency on the accuracy of estimated
damping ratios (OMA-PRCE)
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Fig. 6 Effect of reference coordinate on the accuracy of estimated
damping ratios (OMA-PRCE)
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Table 16 Effect of sampling frequency on the accuracy of estimated
damping ratios (OMA-EITD)
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Table 17 Extracted natural frequencies in EMA
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Table 15 Effect of sampling frequency on the accuracy of estimated
natural frequencies (OMA-EITD)
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