
  
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 ISBN: 978-1-5108-3591-7 
 

International Conference on 
Noise and Vibration Engineering 
2016 (ISMA 2016) and 
International Conference on 
Uncertainty in Structural 
Dynamics (USD 2016) 
 

Leuven, Belgium 
19 – 21 September 2016 

Volume 1 of 6 

Editors: 
 
P. Sas 
D. Moens 
A. van de Walle 
 

 

 



Printed from e-media with permission by: 
 

Curran Associates, Inc. 
57 Morehouse Lane 

Red Hook, NY  12571 
 

 
 

Some format issues inherent in the e-media version may also appear in this print version. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Copyright© (2016) by the Katholieke Universiteit Leuven, Department of Mechanical Engineering 
All rights reserved. 
 
Printed by Curran Associates, Inc. (2017) 
  
For permission requests, please contact the Katholieke Universiteit Leuven, Department of Mechanical 
Engineering at the address below. 
  
Katholieke Universiteit Leuven, Department of Mechanical Engineering 
Celestijnenlaan 300 
B-3001 Heverlee (Leuven) 
Belgium 
 
 
Phone:  +32 16 322480 
Fax:  +32 16 322838 
 
info@mech.kuleuven.be 
 
 
Additional copies of this publication are available from: 
 
Curran Associates, Inc. 
57 Morehouse Lane 
Red Hook, NY 12571 USA 
Phone:  845-758-0400 
Fax:      845-758-2633 
Email:   curran@proceedings.com 
Web:     www.proceedings.com 



KEYNOTE PAPERS

Keynote
Session KEY

Full frequency vibro-acoustic simulation in the aeronautics industry
AP Peiffer, Airbus, Germany

1



vi PROCEEDINGS OF ISMA2016 INCLUDING USD2016



ISMA2016 PAPERS

Acoustic testing
Session AT

Experimental verification of projection algorithms and optimization routines for acoustic field uni-
formity enhancement in MIMO direct field acoustic control
M. Alvarez Blanco, K. Janssens, F. Bianciardi, Siemens Industry Software, Belgium

17

On the effects of air cavity backing porous materials for its characterization by the three-microphone
method
F.C. Bannwart, University of Campinas, Brazil
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chanical behavior
F. Chauvicourt, C. Faria, Siemens Industry Software, Belgium
J.J.C. Gyselinck, Université Libre de Bruxelles, Belgium
W. Desmet, KU Leuven – member of Flanders Make, Belgium

1431

Characterization of acoustic noise and vibrations due to magnetic forces in induction machines for
transport applications using MANATEE software
E. Devillers, J. Le Besnerais, Q. Souron, EOMYS ENGINEERING, France
M. Hecquet, L2EP, France

1439

Parametric study on shunted piezoelectric transducers bonded on a thin plate
P. Gardonio, D. Casagrande, University of Udine, Italy

1453

A study of the electric circuit of a vibration energy harvesting absorber.
F. Infante, S. Perfetto, S. Herold, D. Mayer, Fraunhofer Institute for Structural Durability and Sys-
tem Reliability, Germany

1469

Non intrusive stress and bowing estimation for rotating machinery
S. Moschini, S. van Ophem, K. Gryllias, W. Desmet, B. Pluymers, KU Leuven – member of Flan-
ders Make, Belgium

1485

Fast computation of the acoustic response of electrical machines via analytical means
G. Myrria, F. Chauvicourt, C. Faria, Siemens Industry Software, Belgium

1499

Impact of damping factor on the effectiveness of an energy harvesting vibration absorber
S. Perfetto, F. Infante, D. Mayer, S. Herold, Fraunhofer Institute for Structural Durability and Sys-
tem Reliability, Germany

1511

High Frequency Actuators and Processes
Session HFAP

Validation and verification of FE models of piezo based SHM systems
E. Balmes, M. Guskov, Arts et Metiers ParisTech, France
J.P. Bianchi, SDTools, France

1527

Experimental and Theoretical Investigation of a Vibro-Impact Process Utilizing an in situ Capacitive
Distance Measurement
P. Bruns, J. Twiefel, J. Wallaschek, University of Hanover, Germany

1539

Analytical, numerical and experimental investigation of a tunable, nonlinear multi-degree-of-
freedom parametrically excited amplifier
A. Dolev, I. Bucher, Technion, Israel

1551

Vector control method applied to ultrasonic actuators
F. Giraud, C. Giraud-Audine, M. Amberg, B. Lemaire-Semail, Lille University of Science and
Technology, France

1567
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Model based, nonlinear control of near-field acoustically levitated objects
D. Ilssar, I. Bucher, Technion, Israel
H. Flashner, University of Southern California, United States

1579

Experimental investigation of ultrasonic fluid mixing as assistance for a laser welding process
H. Ohrdes, H. Fischer, J. Twiefel, J. Wallaschek, University of Hanover, Germany

1595

Dynamic control of transducer’s resonant frequency via the controlling of electric terminal
H. Yokozawa, University of Tokyo, Japan
J. Twiefel, M. Weinstein, University of Hanover, Germany
T. Morita, University of Tokyo, Japan

1605

Inverse methods - load identification
Session INV

Interface State Estimation for Hardware-In-The-Loop Tests of Structural Dynamic Systems
A. Bartl, Technical University of Munich, Germany
M. Wernsen, Delft University of Technology, the Netherlands
M. Karamooz Mahdiabadi, D.J. Rixen, Technical University of Munich, Germany

1615

Identification of elastic and damping properties of material from a Bayesian formulation of the
Force Analysis Technique
C. Faure, F. Ablitzer, C. Pézerat, University of Maine, France
J. Antoni, University of Lyon, France

1625

A practical procedure for inverse wind load reconstruction from different response types for large
degrees of freedom structures
A. Kazemi Amiri, C. Bucher, Vienna University of Technology, Austria
R. Hoeffer, Ruhr University Bochum, Germany

1637

Kalman filter based strain estimation for fatigue assessment of an offshore monopile wind turbine
K. Maes, G. De Roeck, KU Leuven, Belgium
A. Iliopoulos, W. Weijtjens, C. Devriendt, Vrije Universiteit Brussel, Belgium
G. Lombaert, KU Leuven, Belgium

1649

Load identification by operational Statistical Energy Analysis inverse approach
S. Milana, A. Culla, Sapienza University of Rome, Italy

1663

Coherence analysis of transfer function and polynomial chaos for the measurement of vibratory
forces by inverse method
J. Pons, L. Jezequel, J. Laborde, Ecole Centrale Lyon, France

1673

Sparse representation for the inverse problem of force identification
B.J. Qiao, Xi’an Jiaotong University, China
Z. Mao, University of Massachusetts Lowell, United States
X.F. Chen, Xi’an Jiaotong University, China

1685

The influence of parameter estimation error on the accuracy of a vibration based tensile load esti-
mation technique
C. Rainieri, University of Molise, Italy
M.L. Aenlle, University of Oviedo, Spain

1697
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Virtual sensing of wheel center forces by means of a linear state estimator
E. Risaliti, Siemens Industry Software, Belgium
J. Van Cauteren, T. Tamarozzi, KU Leuven, Belgium
B. Cornelis, Siemens Industry Software, Belgium
W. Desmet, KU Leuven – member of Flanders Make, Belgium

1711

On line estimation of rolling resistance for intelligent tires
N. Roveri, Sapienza University of Rome, Italy
G. Pepe, A. Carcaterra, Sapienza Univeristy of Rome, Italy

1725

Noise, ill-conditioning and sensor placement analysis for force estimation through virtual sensing
T. Tamarozzi, KU Leuven, Belgium
E. Risaliti, Siemens Industry Software, Belgium
W. Rottiers, KU Leuven – member of Flanders Make, Belgium
K. Janssens, Siemens Industry Software, Belgium
W. Desmet, KU Leuven – member of Flanders Make, Belgium

1741

Lightweight structures and materials
Session LW

Micro-scale finite element simulation of the viscoelastic damping in unidirectional fiber reinforced
composites
A. Rezaei, KU Leuven, Belgium
D. Garoz, F. Gilabert, Ghent University, Belgium
W. Desmet, KU Leuven – member of Flanders Make, Belgium
W. Van Paepegem, Ghent University, Belgium

1757

Acoustic design of lightweight cabin walls for cruise ships
A. Treviso, M.G. Smith, University of Southampton, United Kingdom

1767

Frequency dependent material properties to model the dynamics of cross laminated timber
B. Van Damme, H.-M. Tröbs, S. Schoenwald, Empa, Switzerland

1779

Robust analysis of the acoustic transmission properties of a structure made of visco-elastic compos-
ite material
B. Van den Nieuwenhof, Free Field Technologies, Belgium
L. Adam, eXstream Engineering, Belgium
G. Lielens, Free Field Technologies, Belgium

1787

Experimental characterization and numerical modelisation of short-glass-fiber composite for vi-
broacoustic applications
M. Zerrad, N. Totaro, R. Rinaldi, University of Lyon, France
B. Eller, Renault, France

1801

Model Reduction Methods with Application to Frequency-Dependent Viscoelastic Finite-Element-
Models
J. Zhang, C. Lein, M. Beitelschmidt, Dresden University of Technology, Germany

1813
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Medium and high frequency techniques
Session MHF

Reduced-scale ultrasonic modelling of Rayleigh wave transmission through seismic barriers
A. Azbaid El Ouahabi, V.V. Krylov, University of Loughborough, United Kingdom

1829

Convergence study of phased geometrical acoustics using a low frequency reflection coefficient
M. Boucher, B. Pluymers, W. Desmet, KU Leuven – member of Flanders Make, Belgium

1843

Tracking vibrational energy on curved shell structures of variable thickness in the mid-to-high fre-
quency limit - a ray-tracing approach
J.J. Crofts, Nottingham Trent University, United Kingdom
N. Søndergaard, InuTech, Germany
D.J. Chappell, Nottingham Trent University, United Kingdom

1857

Experimental and numerical investigation of the structure-borne noise transmitted from the gearbox
to fuselage of a helicopter
R. Di Sante, University of Bologna, Italy
M. Vanali, E. Manconi, University of Parma, Italy
A. Perazzolo, Leonardo Helicopter Division, Italy

1867

A wave finite element-based approach for the prediction of the vibroacoustic behavior of fluid-filled
pipes of arbitrary-shaped cross-sections
M.-L. Gobert, J.-M. Mencik, François Rabelais University, France

1875

High-frequency structure-borne sound transmission on an FE mesh of a tractor model using Dy-
namical Energy Analysis
T. Hartmann, University of Nottingham, United Kingdom
S. Morita, Yanmar Co, Japan
G. Tanner, University of Nottingham, United Kingdom
D.J. Chappell, Nottingham Trent University, United Kingdom
D. Chronopoulos, University of Nottingham, United Kingdom

1891

Wave Based Method for the Vibrations of Moderately Thick Plates including Corner Stress Singu-
larities
M. Klanner, K. Ellermann, University of Technology Graz, Austria

1903

Detection of buried land mines using scattering of Rayleigh waves
V.V. Krylov, University of Loughborough, United Kingdom

1919

Prediction of high-frequency responses in the time domain by a transient scaling approach
X. Li, Beijing Municipal Institute of Labor Protection, China

1927

A wave-based numerical approach for fast analysis of the dynamic response of periodic structures
with local perturbations
J.-M. Mencik, François Rabelais University, France
D. Duhamel, University of Paris-Est, France

1937

Reduced numerical model for the prediction of NVH-related features through a combined Wave and
Finite Element approach
A.R. Tufano, M.N. Ichchou, O. Bareille, Ecole Centrale Lyon, France
N. Blairon, Volvo Group Trucks Technology, France

1949
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Metamaterials
Session MM

Wave propagation in pressurised composite structures with frequency band gap behaviour
T. Ampatzidis, D. Chronopoulos, University of Nottingham, United Kingdom

1961

Uncertainty analysis in vibroacoustic panels with band gap
D. Beli, University of Campinas, Brazil
A.T. Fabro, University of Brası́lia, Brazil
M. Ruzzene, Georgia Institute of Technology, United States
J.R.F. Arruda, University of Campinas, Brazil

1969

Nonlinear dynamics of two-dimensional granular periodic lattices
D. Bitar, University of Franche-Comté, France
N. Kacem, N. Bouhaddi, FEMTO-ST Institute, France

1983

Metamaterials: Wave Propagation Control
A. Carcaterra, F. Coppo, F. Mezzani, S. Pensalfini, Sapienza Univeristy of Rome, Italy

1995

Attenuation prediction in 1D waveguides using locally resonant metamaterials
N.G.R. de Melo Filho, L. Van Belle, C. Claeys, E. Deckers, W. Desmet, KU Leuven – member of
Flanders Make, Belgium

2011

A Comparison of Damping and Vibration Absorption in Metastructures
B. Essink, D. Inman, University of Michigan, United States

2025

Uncertainty analysis of band gaps for beams with periodically distributed resonators produced by
additive manufacturing
A.T. Fabro, University of Brası́lia, Brazil
D. Beli, J.R.F. Arruda, University of Campinas, Brazil
N. Ferguson, University of Southampton, United Kingdom
B. Mace, University of Auckland, New Zealand

2031

Wave Propagation through Additive Manufactured Materials - Working Toward a Realizable
Anistropic Unit Cell
A.D. Hanford, P.A. Kerrian, D.E. Capone, C.J. Dickman, Pennsylvania State University, United
States

2043

Semi-analytical model for the analysis and design of locally resonant acoustic metamaterials
V.G. Kouznetsova, A. Sridhar, M.G.D. Geers, Eindhoven University of Technology, the Netherlands

2055

Periodicity-enhanced structures for efficient sound absorption
V.V. Krylov, A. Azbaid El Ouahabi, University of Loughborough, United Kingdom

2057

Attenuation of Noise and Vibration at Low Frequencies Using a Nonlinear Microstructured Material
D. Lavazec, G. Cumunel, D. Duhamel, C. Soize, A. Batou, University of Paris-Est, France

2071

Stopband behavior in infinite metamaterial pipes
A. Nateghi, KU Leuven, Belgium
L. Van Belle, C. Claeys, E. Deckers, B. Pluymers, W. Desmet, KU Leuven – member of Flanders
Make, Belgium

2083
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Flexural Wave Band Gaps in an Elastic Metamaterial Beam with Periodically Attached Spring-Mass
Resonators
E.J.P. Pedrosa de Miranda Jr., J.M.C. Dos Santos, University of Campinas, Brazil

2099

Measurement of dispersion curves for locally resonant metamaterials with damping
L. Van Belle, C. Claeys, E. Deckers, W. Desmet, KU Leuven – member of Flanders Make, Belgium

2115

Poroelastic subwavelength absorber with both elastic and acoustic embedded resonators
T. Weisser, Université de Haute-Alsace, France
L. Schwan, J.-P. Groby, University of Maine, France
C. Lagarrigue, Metacoustic , France
E. Deckers, KU Leuven – member of Flanders Make, Belgium
O. Dazel, University of Maine, France

2127

The application of locally resonant phononic crystals in automotive drive-shaft vibration damper
Y. Wu, R. Li, W. Ding, Southwest Jiaotong University, China

2137

Modal testing: methods and case studies
Session MTC

A New Excitation Technique for MIMO FRF Estimation using Multiple, Pneumatic Random Impact
Inputs
R.J. Allemang, A. Sharma, D.L. Brown, University of Cincinnati, United States

2145

Ground test identification of pliable space structures by decoupling techniques
W. D’Ambrogio, University of L’Aquila, Italy
A. Fregolent, Sapienza University of Rome, Italy

2161

Efficient residual stress identification approach for MEMS using modal information
R.J. Dedden, L. Iapichino, Delft University of Technology, the Netherlands
P. Tiso, ETH Zürich, Switzerland
J.F.L. Goosen, F. van Keulen, Delft University of Technology, the Netherlands

2169

Rotational dynamic characteristics of the shaft line of a polar supply and research vessel during
open water, cavitation and ice navigation
R.J.O. de Waal, K. Soal, A. Bekker, University of Stellenbosch, South Africa
P.S. Heyns, University of Pretoria, South Africa

2183

Time-Variant Modal Analysis of a CanSat Rocket
M. Fortuna, A. Klepka, K. Dziedziech, W.J. Staszewski, T. Uhl, AGH University of Science and
Technology, Poland

2199

The use of strain sensors for modal identification of aeroelastic structures
Y. Govers, G. Jelicic, T. Akbay, German Aerospace Center, Germany

2207

Identification of pavement material properties using vibration measurements
N. Hasheminejad, C. Vuye, W. Van den bergh, J. Dirckx, J. Leysen, S. Sels, S. Vanlanduit, Univer-
sity of Antwerp, Belgium

2217

Bending stiffness measurement of wounded piano strings
P. Horváth, P. Szalai, Széchenyi University, Hungary

2233
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Multiphase multisine signals – Theory and Practise
T. Kimpián, Robert Bosch Electric Drives, Hungary
F. Augusztinovicz, Budapest University of Technology and Economics, Hungary

2241

Modal correlation for axisymmetric models with repeated roots – wheel rim case study
F. Lembregts, Siemens Industry Software, Belgium

2251

Strain-Based Experimental Modal Analysis: New Concepts and Practical Aspects
F.L.M. Marques dos Santos, Siemens Industry Software, Belgium
B. Peeters, Siemens Industry Software , Belgium
W. Desmet, KU Leuven – member of Flanders Make, Belgium
L.C.S. Góes, Technological Institute of Aeronautics, Brazil

2263

Quality assessment of apples based on modal analysis using laser-induced plasma shock wave
M. Mishima, N. Hosoya, Shibaura Institute of Technology, Japan
I. Kajiwara, Hokkaido University, Japan
S. Maeda, Shibaura Institute of Technology, Japan

2279

World’s largest movable mining machine vibration testing – numerical and experimental approach
D. Pietrusiak, P. Moczko, E. Rusinski, Wroclaw University of Technology, Poland

2287

Application of optical measurement techniques for experimental modal analyses of lightweight
structures
C. Schedlinski, ICS Engineering, Germany
J. Schell, E. Biegler, J. Sauer, Polytec, Germany

2301

Rotational Frequency Response Functions: model based estimation and experimental assessment
T.A.N. Silva, Universidade NOVA de Lisboa, Portugal
N. Maia, University of Lisbon, Portugal
A.P.V. Urgueira, P. Riscado, Universidade NOVA de Lisboa, Portugal

2315

Vibration analysis of a UAV multirotor frame
J. Verbeke, S. Debruyne, KU Leuven, Belgium

2329

Modelling and Experimental Validation of a Coupled Electrodynamic Shaker and Test Structure
Simulation Model
S. Waimer, S. Manzato, E. Gentile, Siemens Industry Software, Belgium
B. Peeters, Siemens Industry Software , Belgium
M. Wagner, European Space Agency, the Netherlands
P. Guillaume, Vrije Universiteit Brussel , Belgium

2339

Optimal sensor placement for modal identification of repetitive structures
J. Zhang, G. De Roeck, E. Reynders, G. Lombaert, KU Leuven, Belgium

2355

Monitoring and diagnostics of rotating machinery
Session RMM

Cyclostationarity in Condition Monitoring: 10 years after
J. Antoni, D. Abboud, G. Xin, University of Lyon, France

2365
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First-Principle Data-Driven Model in Early Warning Diagnostics of Rotating Machinery Malfunc-
tions
P. Czop, W. Staszewski, T. Uhl, AGH University of Science and Technology, Poland

2377

Step-by-step algorithm for the simulation of faulted bearings in non-stationary conditions
G. D’Elia, University of Ferrara, Italy
M. Cocconcelli, University of Modena and Reggio Emilia, Italy
E. Mucchi, University of Ferrara, Italy
R. Rubini, University of Modena and Reggio Emilia, Italy
G. Dalpiaz, University of Ferrara, Italy

2393

Effects of angularly-periodic torque variations on MCSA in non-stationary conditions
A. Fourati, A. Bourdon, D. Rémond, University of Lyon, France
N. Feki, F. Chaari, M. Haddar, National School of Engineers of Sfax, Tunisia

2409

Comparison of vibration and acoustic measurements for detection of bearing defects
C. Freitas, J. Cuenca, P. Morais, Siemens Industry Software, Belgium
A. Ompusunggu, Flanders Make, Belgium
M. Sarrazin, K. Janssens, Siemens Industry Software, Belgium

2423

Application of cyclo-non-stationary indicators for bearing health monitoring under varying operat-
ing conditions
K. Gryllias, KU Leuven – member of Flanders Make, Belgium
W. Gousseau, J. Antoni, D. Abboud, University of Lyon, France

2437

Acoustic Emission Based Double Impulses Characteristic Extraction of Hybrid Ceramic Ball Bear-
ing with Spalling on Outer Race
Y. Guo, T. Yang, S. Sun, X. Wu, J. Na, Kunming University of Science and Technology, China

2447

Assessment of transient film thickness in an oscillating roller bearing
B. Kilundu, S. Devos, W. Driesen, Flanders Make, Belgium
F. Al-Bender, KU Leuven, Belgium

2457

A probabilistic approach for the estimation of the Instantaneous Angular Speed of rotating machines
from vibration measurements: application to fault diagnosis
Q. Leclere, University of Lyon, France
H. André, Maia-Eolis, France
J. Antoni, University of Lyon, France

2471

Directional Cyclostationarity analysis of Rotor-bearing Vibration in the Resonance States
X. Liu, Y. Cai, Chongqing University , China

2479

Signal pre-processing using cepstral editing for vibrationbased bearing fault detection
C. Peeters, Vrije Universiteit Brussel, Belgium
P. Guillaume, Vrije Universiteit Brussel , Belgium
J. Helsen, Vrije Universiteit Brussel, Belgium

2489

Alternatives to kurtosis as an indicator of rolling element bearing faults
R.B. Randall, University of New South Wales, Australia
J. Antoni, University of Lyon, France
K. Gryllias, KU Leuven – member of Flanders Make, Belgium

2503
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Instantaneous angular speed refinement based on a novel characterization of the vibration signal
using the spectral correlation on angular domain
E.F. Sierra-Alonso, National University of Colombia, France
J. Antoni, University of Lyon, France
G. Castellanos-Dominguez, National University of Colombia, Colombia

2517

Machine fault detection scheme based on similarity characterization of spectral components em-
ploying acoustic and vibration analysis
E.F. Sierra-Alonso, National University of Colombia, France
O. Cardona-Morales, Universidad Catolica de Manizales, Colombia
G. Castellanos-Dominguez, National University of Colombia, Colombia

2529

NOMAD special poster session
Session NOMAD

Sensing and rating of vehicle - railroad bridge collision
A. Bajric, Technical University of Denmark, Denmark
A.I. Ozdagli, University of New Mexico, United States
B. Liu, Institute of Disaster Prevention, China
S. Vemuganti, F. Moreu, University of New Mexico, United States
K.L. Troyer, M.R. Brake, Sandia National Laboratories, United States
D. Otter, Transportation Technology Center, United States

2541

Experimental assessment of the infuence of interface geometries on structural response
T. Dossogne, University of Liège, Belgium
T.W. Jerome, Sandia National Laboratories, United States
D.P.T. Lancereau, University of Cranfield, United Kingdom
S.A. Smith, B.R. Pacini, Sandia National Laboratories, United States
P. Reuß, Daimler AG, Germany
C. Schwingshackl, Imperial College London, United Kingdom

2543

A numerical round robin to predict the dynamics of an experimentally-measured Brake-Reuss beam
R.M. Lacayo, University of Wisconsin-Madison, United States
L. Pesaresi, Imperial College London, United Kingdom
D. Fochler, J. Gross, Universität Stuttgard, Germany
M.R. Brake, Sandia National Laboratories, United States
C. Schwingshackl, Imperial College London, United Kingdom

2545

Comparison of nonlinear system identification methods for free decay measurements with applica-
tion to MEMS devices
V. Ondra, Imperial College London, United Kingdom
R. Riethmüller, University of Stuttgard, Germany
M.R. Brake, Sandia National Laboratories, United States
C. Schwingshackl, Imperial College London, United Kingdom
S.W. Shaw, Florida Institute of Technology, United States

2547
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Evaluation of interface reductions for Craig Bampton substructured models
L. Wu, Delft University of Technology, the Netherlands
D. Krattiger, University of Colorado Boulder, United States
M. Zacharczuk, M. Buck, University of Stuttgard, Germany
R.J. Kuether, Sandia National Laboratories, United States
M.S. Allen, University of Wisconsin-Madison, United States
M.R. Brake, Sandia National Laboratories, United States
P. Tiso, ETH Zürich, Switzerland
P. Reuß, Daimler AG, Germany
L. Salles, Imperial College London, United Kingdom

2549

Non-linearities: identification and modelling
Session NL

Identification of Nonlinear Dynamical Systems Using Approximate Bayesian Computation based
on a Sequential Monte Carlo Sampler
A. Ben Abdessalem, University of Sheffield, United Kingdom
N. Dervilis, University of Sheffield , United Kingdom
D.J. Wagg, K. Worden, University of Sheffield, United Kingdom

2551

Energy Exchange between Nonlinear Oscillators: An Entropy Foundation
A. Carcaterra, G. Pepe, Sapienza Univeristy of Rome, Italy
N. Roveri, Sapienza University of Rome, Italy

2567

Validation of a model calibration method through vibrational testing of a mechanical system with
local clearance
Y. Chen, A. Linderholt, Linnaeus University, Sweden
T. Abrahamsson, Chalmers University of Technology, Sweden
Y. Xia, University of the West of England, United Kingdom
M.I. Friswell, Swansea University, United Kingdom

2581

Experimental and Numerical Modelling of Nonlinear Complex Assembled Structures
S.B. Cooper, D. DiMaio, University of Bristol, United Kingdom

2597

Combination resonance in a multi-excited weakly nonlinear vibration absorber
K. Dekemele, R. De Keyser, M. Loccufier, Ghent University, Belgium

2613

A study on detection of nonlinearity using an aero-engine casing assembly
D. Di Maio, G. Ramakrishnan, S Pascalis, Y. Rajasagaran, S. Ghambir, University of Bristol, United
Kingdom

2625

Decoupling nonlinear state-space models: case studies
P. Dreesen, A. Fakhrizadeh Esfahani, J. Stoev, K. Tiels, J. Schoukens, Vrije Universiteit Brussel,
Belgium

2639

Parallel Wiener-Hammerstein Identification: A case study
G. Hollander, P. Dreesen, M. Ishteva, J. Schoukens, Vrije Universiteit Brussel, Belgium

2647

Double modal synthesis method applied in analyzing large-size nonlinear systems
X. Huang, L. Jezequel, S. Besset, Ecole Centrale Lyon, France
L. Li, Beihang University, China
O. Sauvage, PSA Group (Peugeot-Citroën), France

2657
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A reduced-order modeling technique for the study of nonlinear vibrations in dissipative systems
C. Joannin, Turbomeca, France
B. Chouvion, F. Thouverez, Ecole Centrale Lyon, France

2671

Estimation of Multi-Input Multi-Output Linear Time-Periodic Models Using a Left Matrix Fraction
Description
E. Louarroudi, University of Antwerp, Belgium
H. Meeus, R. Pintelon, Vrije Universiteit Brussel, Belgium
S. Vanlanduit, University of Antwerp, Belgium
B. Verrelst, Vrije Universiteit Brussel, Belgium
G. Steenackers, University of Antwerp, Belgium

2683

A forward-looking approach to nonlinear systems
G. Manson, University of Sheffield, United Kingdom

2697

10 Years of Advances in Nonlinear System Identification in Structural Dynamics: A Review
J.-P. Noël, G. Kerschen, University of Liège, Belgium

2709

Numerical and experimental analysis of a vibration isolator equipped with a negative–positive stiff-
ness system
E. Palomares, A.J. Nieto, A.L. Morales, J.M. Chicharro, P. Pintado, University of Castilla-La Man-
cha, Spain

2747

Complex Modes Analysis for Powertrain and Driveline Applications
T. Parikyan, AVL List, Austria

2761

Connecting Nonlinear Normal Modes to the Forced Response of a Geometric Nonlinear Structure
with Closely Spaced Modes
L. Renson, D.A. Ehrhardt, D.A.W. Barton, S.A. Neild, J.E. Cooper, University of Bristol, United
Kingdom

2775

On the Validation of Nonlinear MDOF System Models
M. Scott, D. Tiboaca, R.J. Barthorpe, D.J. Wagg, K. Worden, University of Sheffield, United King-
dom

2785

Experimental validation of a regularized nonlinear leastsquares-based identification approach for
linear parametervarying systems
D. Turk, J. Gillis, G. Pipeleers, J. Swevers, KU Leuven – member of Flanders Make, Belgium

2797

Operational modal analysis
Session OMA

Harmonic scaling of mode shapes for operational modal analysis
A. Brandt, University of Southern Denmark, Denmark
M. Berardengo, University of Parma, Italy
S. Manzoni, A. Cigada, Polytechnic University of Milan, Italy

2809

Blind separation of structural modes in largely underdetermined cases using a principle of near-
invariance under filtration
R. Castiglione, J. Antoni, Polytechnic University of Turin, Italy
L. Garibaldi, University of Lyon, Italy

2819
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Industrial applications of advanced modal identification on operational rotating machineries
E. Di Lorenzo, S. Manzato, A. Dabizzi, Siemens Industry Software, Belgium
B. Peeters, Siemens Industry Software , Belgium
F. Marulo, University of Naples, Italy
W. Desmet, KU Leuven – member of Flanders Make, Belgium

2833

Development of adaptive phase control impact device for enhancement of frequency response func-
tion in operational modal testing
H.C. Lim, Z.C. Ong, University of Malaya, Malaysia

2849

Output-only recursive identification of time-varying structures using a Gaussian process regression
TARMA approach
Z.-S. Ma, L. Liu, S.-D. Zhou, Beijing Institute of Technology, China
F. Naets, KU Leuven – member of Flanders Make, Belgium
W. Heylen, KU Leuven, Belgium
W. Desmet, KU Leuven – member of Flanders Make, Belgium

2859

On the processing of earthquake-induced structural response signals by suitable Operational Modal
Analysis identification techniques
F. Pioldi, S. Pansieri, E. Rizzi, University of Bergamo, Italy

2873

Output-only modal parameter estimation of time-varying structures based on the support vector
machine and vector time-dependent autoregressive models
S.-D. Zhou, B.-Y. Cao, L. Yu, L. Liu, Beijing Institute of Technology, China

2885

Parameter estimation and identification
Session PE

Time-Varying Modal Parameters Identification in the Modal Domain
M. Bertha, J.-C. Golinval, University of Liège, Belgium
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B.B. Elı́asdóttir, M. Karamooz Mahdiabadi, A. Bartl, D.J. Rixen, Technical University of Munich,
Germany

3479

Jacobian Projection for the Reduction of Friction Induced Nonlinearities
C. Gastaldi, S. Zucca, Polytechnic University of Turin, Italy
B.I. Epureanu, University of Michigan, United States

3491

Generalized Craig-Bampton methodology for dynamic substructuring
F.M. Gruber, D.J. Rixen, Technical University of Munich, Germany

3507

Time-domain investigation of brake-system dynamics based on elastic multibody systems and fuzzy
arithmetical uncertainty analyses
I. Iroz, University of Stuttgart, Germany
S. Carvajal, Porsche, Germany
M. Hanss, P. Eberhard, University of Stuttgart, Germany

3509

A Matrix-Free Model Order Reduction scheme for vibro-acoustic problems with complex damping
treatments
S. Jonckheere, KU Leuven – member of Flanders Make, Belgium
X. Li, Beijing Municipal Institute of Labor Protection, China
W. Desmet, KU Leuven – member of Flanders Make, Belgium

3521

Interface Reduction Methods for Mechanical Systems with Elastohydrodynamic Lubricated Joints
A. Krinner, D.J. Rixen, Technical University of Munich, Germany

3535

Time Domain Model Reduction of Linear Viscoelastic Finite Element Models
R.J. Kuether, K.L. Troyer, M.R. Brake, Sandia National Laboratories, United States

3547

A greedy sampling approach for the projection basis construction in parametric model order reduc-
tion for structural dynamics models.
E. Lappano, Virtual Vehicle, Austria
F. Naets, W. Desmet, KU Leuven – member of Flanders Make, Belgium
D. Mundo, University of Calabria , Italy
E. Nijman, Virtual Vehicle, Austria

3563



TABLE OF CONTENTS xxxv

Substructure decoupling with noisy and inconsistent data
P. Peeters, KU Leuven – member of Flanders Make, Belgium
S. Manzato, Siemens Industry Software, Belgium
T. Tamarozzi, KU Leuven, Belgium
W. Desmet, KU Leuven – member of Flanders Make, Belgium

3573

Hydro-elasticity in flexible multibody dynamics
J.P. Schilder, M.H.M. Ellenbroek, R. Hagmeijer, A. de Boer, University of Twente, the Netherlands

3589

Comparison of various models and integration method for real-time simulation of complex vehicle
models with structural flexibility
A. Schmitt, R. Seifried, Hamburg University of Technology, Germany

3599

Application of Krylov subspace reduction methods in frequency based substructuring
F. Wesolowski, M.W. Zehn, Technical University of Berlin, Germany

3607

A Modal Derivatives Enhanced Craig-Bampton Method for Geometrically Nonlinear Structural Dy-
namics
L. Wu, Delft University of Technology, the Netherlands
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3791

Engine noise separation through MCMC sampling in a hierarchical Bayesian context
G. Brogna, J. Antoni, Q. Leclere, University of Lyon, France
O. Sauvage, PSA Group (Peugeot-Citroën), France
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H. André, Maia-Eolis, France
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