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Introduction

Context

ÅVLAIO post-doc project (PhD technology transfer to 

industry): ñDevelopment of an advanced time-

varying and nonlinear nonparametric estimation 

framework for industrial measurementsò

ÅGrant holder: Peter Csurcsia

ÅPromotors: Johan Schoukens (VUB), Bart Peeters

(Siemens PLM Software)

Target applications

ÅStructural Dynamics Testing & Modal Analysis

ÅVibration and acoustic control

Content of presentation:

ÅSpecial multisines for multiple-input excitation

ÅGVT of the eFusion Magnus Aircraft

ÅLink to non-linear Finite Element Modelling

ÅMacPherson suspension: indirect force 

measurements

ÅDirect Field Acoustic Control
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Structural Dynamics Testing & Experimental Modal Analysis

Ground Vibration Testing

SystemInput Output
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Structural Dynamics Testing & Experimental Modal Analysis

Modal parameter estimation
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Finding 5 resonances

There is a 6th resonance in 

the data

Sum of all resonances 

compares very well with the 

measured data -> Successful 

modal parameter estimation
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Structural Testing ïOverview of excitation methods
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Special odd multisine source signal looks random é



Handout 4

Unrestricted © Siemens AG 2018

2018.04.11Page 7 Siemens PLM Software

é but has a well-defined amplitude spectrum é
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é and it is periodically repeated.
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ñRobust methodò (can be combined with fast method)

Special measurement sequence of pseudo random signals

ÅFlat multisine

ÅRandom phases

R realisations
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Delay block(s)

1s

NLNoise+s Noises

Rs

)2cos()(
1

0 k

N

k

k

S

tkfAtu f+p=ä
=

Scheme can be 

extended for 

multiple-input cases
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Multiple-input multisine generation and analysis tools

ÅEasy generation of 

multisines

ÅAutomated 

processing

ÅCompatible with 

Simcenter Testlab




