
Proceedings of the Stockholm Music Acoustics Conference 2013, SMAC 2013, Stockholm, Sweden   
 

 
 
 

iii 

Contents 
 
Technical program committee viii 
Reviewers ix 
Preface xi 
 

Violins 1 
Playability of bowed-string instruments 3 
Jim Woodhouse   (invited) 
On the effective material properties of violin plates 9 
Evan Davis   (invited) 

Acoustic measurements in the workshop 16 
George Stoppani   (invited) 
On perceptual evaluation of instruments: The case of the violin put into perspective 24 
Claudia Fritz   (invited)   

Effect of holding the violin and soundpost removal on violin radiation via the dynamic filter model 32 
George Bissinger 
The acoustics of the Hardanger fiddle 38 
Anders Buen 

Acoustical features of complex bowing patterns in violin performance 46 
Matthias Demoucron, Erwin Schoonderwaldt, Marc Leman 
Analysis of bridge mobility of violins 54 
Benjamin Elie, François Gautier, Bertrand David  

String ‘after length’ and the cello tailpiece: Acoustics and perception 60 
Eric Fouilhé, Anne Houssay 
Vibrational modes of the violin family 66 
Colin Gough 

Acoustic characterization of violin family signature modes by internal cavity measurements 75 
Colin Gough 
Sensor Based Fatigue Recognition in Violin Playing 82 
Tobias Großhauser 

New devices for testing the stiffness characteristics of free violin plates 88 
Ruiqing Jia, Ailin Zhang, Lei Fu 
Enhanced simulation of the bowed cello string 94 
Hossein Mansour, Jim Woodhouse, Gary P. Scavone 

Digital modeling of bridge driving-point admittances from measurements on violin-family instruments 101 
Esteban Maestre, Gary P. Scavone, Julius O. Smith  
Evaluating violin quality: A comparison of player reliability in constrained vs unconstrained tasks 109 
Charalampos Saitis, Gary P. Scavone, Claudia Fritz, Bruno L. Giordano  

Acoustical constraints and individual preference in the coordination of complex bowing patterns 115 
Erwin Schoonderwaldt, Matthias Demoucron, Eckart Altenmüller 
Conceptualization of violin quality by experienced performers 123 
Charalampos Saitis, Claudia Fritz, Catherine Guastavino, Gary P. Scavone 

The influence of plate arching and thickness on the second and fifth mode on violin tops 129 
Mats Tinnsten, Peter Carlsson 
Probabilistic modeling of bowing gestures for gesture-based violin sound synthesis 133 
Akshaya Thippur, Anders Askenfelt, Hedvig Kjellström 

Violin quality evaluation: Examining the role of auditory and vibrotactile feedbacks 140 
Indiana Wollman, Claudia Fritz, Jacques Poitevineau, Stephen McAdams 
The influence of different driving conditions on the frequency response of bowed-string instruments 147  
Ailin Zhang, Jim Woodhouse 



Proceedings of the Stockholm Music Acoustics Conference 2013, SMAC 2013, Stockholm, Sweden   
 

 
 
 

iv 

Guitars and other plucked instruments 153 
Analysis of the harpsichord plectrum-string interaction 155 
Delphine Chadefaux, Jean-Loïc Le Carrou, Sandie Le Conte, Michèle Castellengo 

Bio-inspired robot to study stringed instruments: Application to the harp 161 
Delphine Chadefaux, Alexandre Roy, Jean-Loic Le Carrou, Marie-Aude Vitrani, Benoit Fabre 
Acoustic radiation of a split carbon composite soundboard guitar compared to wooden classical guitars 167 
Sylvie Le Moyne, François Ollivier, Joël Frelat, Charles Besnainou  

Vibroacoustic behavior of a vihuela 172 
Sylvie Le Moyne, François Ollivier, Sandie Le Conte 
Eigenspectrum of the sarode membrane 176 
Manaswi Mishra, Gowtham Suresh, Ronojoy Adhikari 

Ebony vs. rosewood:  Experimental investigation about the influence of the fingerboard on the sound of a solid 
body electric guitar 182 
Arthur Paté, Jean-Loïc Le Carrou, Benoît Fabre 
High-speed camera displacement measurement (HCDM) technique of string vibrations 188 
Niko Plath 

Finite element model of a kantele with improved sound radiation 193 
Henna Tahvanainen, Jyrki Pölkki, Henri Penttinen, Vesa Välimäki 
The Bolivian Charango – An acoustic study 199 
Owen Woods, Jim Woodhouse 

 

Singing voice 203 
Supranormal voices in singing 205 
Ken-Ichi Sakakibara   (invited)  

Acoustic characteristics of vibrato in different singing styles 206 
Noam Amir, Irit Ronen, Ofer Amir 
Evaluation of pitch detection algorithms: Case of monophonic vocal performance 211 
Robertas Budrys, Rytis Ambrazevičius 

Formant tuning in Byzantine chant 217 
Georgios Chrysochoidis, Georgios Kouroupetroglou, Dimitrios Delviniotis, Sergios Theodoridis 

Glitch free FM vocal synthesis 224 
Chris Chafe 
Testing a new protocol to measure tuning response behaviour in solo voice ensemble singing 231 
Helena Daffern, Jude Brereton 

Assessment of the acoustical impact of piriform sinuses in MRI based vocal tract replicas 238 
Bertrand Delvaux, David Howard 
Vibrato analysis in Byzantine music 242 
Dimitrios Delviniotis, Georgios Kouroupetroglou, Sergios Theodoridis 

Parametrization of Byzantine chant ethos through acoustic analysis: From theory to praxis 250 
Anastasia Georgaki, Achilleas Chaldaikis, Takis Tzevelekos 
Interference-free observation of temporal and spectral features in ‘shout’ singing voices and  
their perceptual roles 256 
Hideki Kawahara, Masanori Morise, Ken-Ichi Sakakibara 

Formant frequencies of sung vowels intonated by six traditional Japanese Shigin singers. Part I: Dataset 
construction and analysis method 264 
Masashi Nakayama, Kosuke Kato, Masaru Matsunaga 
Formant frequencies of sung vowels intonated by six traditional Japanese Shigin singers. Part II:  Results of 
analysis and statistical investigations 269 
Kosuke Kato, Masashi Nakayama, Masaru Matsunaga 

A pilot study of vibration pattern measurement for facial surface during singing by  
using scanning vibrometer 275 
Tatsuya Kitamura, Hiroaki Hatano, Takeshi Saitou, Yui Shimokura, Eri Haneishi, Hiroko Kishimoto 



Proceedings of the Stockholm Music Acoustics Conference 2013, SMAC 2013, Stockholm, Sweden   
 

 
 
 

v 

Postural sway in vocal duets 279 
Erik Koopmans, Caroline Palmer, Frances Spidle 
Experimental study of the frequency leap interval produced by the change of laryngeal vibratory mechanism 
during sustained notes 280 
Sylvain Lamesch, Boris Doval, Michèle Castellengo 

An attempt to develop a singing synthesizer by collaborative creation 287 
Masanori Morise 
A study of speaker dependent formant space variations in karaoke singing 293 
Mahnoosh Mehrabani, John H.L. Hansen 

Temporal coordination in vocal duet performances of musical rounds 299 
Caroline Palmer, Frances Spidle, Erik Koopmans, Peter Schubert 
A method of division of soprano ranges and confirmation of their voice transformation point based on 
harmonics analysis 300 
Ge Qu 

Diverse resonance tuning strategies for women singers 306 
John Smith, Joe Wolfe, Nathalie Henrich, Maëva Garnier 
Power control for the second harmonic at high pitches in soprano singing: A case study 311 
Hironori Takemoto, Seiji Adachi, Takeshi Saitou, Kiyoshi Honda, Eri Haneishi, Hiroko Kishimoto 

Generating singing voice expression contours based on unit selection 315 
Marti Umbert, Jordi Bonada, Merlijn Blaauw 
 

Woodwinds – reeds and flutes 321 
The player–wind instrument interaction 323 
Joe Wolfe   (invited), André Almeida, Jer-Ming Chen, David George, Noel Hanna, John Smith 
Determination of 2D quasi incompressible flow around a recorder labium: A comparison between different 
methods 331 
Roman Auvray, Pierre-Yves Lagrée, Benoît Fabre 

Comparison of two methods of sound power measurements of flue organ pipes 338 
Judit Angster, Katrin Hoge, Andras Miklos 
Prediction of the dynamic oscillation threshold of a clarinet model: Comparison between analytical predictions 
and simulation results 344 
Baptiste Bergeot, André Almeida, Christophe Vergez, Bruno Gazengel 

An attempt at predicting the variation in playing frequencies for clarinets 350 
Whitney Coyle, Jean Kergomard, Philippe Guillemain, Christophe Vergez, Alexis Guilloteau 
On reeds and resonators:  Possible explanations for cyclic spectral envelopes in the case of double reed 
instruments 358 
Sandra Carral, Christoph Reuter 

External pipe resonators and harmonica acoustics 365 
James Cottingham, Casey Brock 
Influence of pad ‘resonators’ on saxophone 371 
Pauline Eveno, Marthe Curtit, Jean-Pierre Dalmont, René Caussé 

A study of sound characteristics of a new bassoon as compared to modern German bassoon 378 
Timo Grothe, Peter Wolf 
Numerical modeling of a recorder in three dimensions 386 
Nicholas Giordano 

Investigation of bassoon directivity 391 
Timo Grothe, Malte Kob 
Evaluating a wavelet-based analysis of sensor reed signals for performance research 398 
Alex Hofmann, Werner Goebl, Michael Weilguni 

The voice of the mechanical dragon 403 
Michel Hirschberg, Oleksii Rudenko, Gunes Nakiboglu, Ad Holten, Jan Willems, Avraham Hirschberg 
Graph-based models for woodwinds 409 
Georges Le Vey 



Proceedings of the Stockholm Music Acoustics Conference 2013, SMAC 2013, Stockholm, Sweden   
 

 
 
 

vi 

Vocal tract effects on the timbre of the saxophone 415 
Weicong Li, Jer-Ming Chen, John Smith, Joe Wolfe 
Embracing the digital in instrument making: Towards a musician-tailored mouthpiece by 3D printing 419 
Valerio Lorenzoni, Zjenja Doubrovski, Jouke Verlinden 

Simulations of modal active control applied to the self-sustained oscillations of the clarinet 425 
Thibaut Meurisse, Adrien Mamou-Mani, René Caussé, David Sharp 
‘In vivo’ and ‘in vitro’ characterization of single cane reeds 432 
Alberto Munoz, Bruno Gazengel, Jean Pierre Dalmont 

A digital bagpipe chanter system to assist in one-to-one piping tuition 440 
Duncan Menzies, Andrew McPherson 
An experimental study of temperature variations inside a clarinet 446 
Daniel Noreland 

Study of the perceived quality of saxophone reeds by a panel of musicians 451 
Jean-Francois Petiot, Pierric Kersaudy, Gary Scavone, Stephen McAdams 
Numerical analysis of the mean flow effect on the sound directivity pattern of cylindrical ducts 458 
Yong Shi, Andrey Da Silva, Gary Scavone 

Is the jet-drive flute model able to produce modulated sounds like Flautas de Chinos? 465 
Soizic Terrien, Christophe Vergez, Patricio de La Cuadra, Benoît Fabre 
The design of a chromatic quena: How can linear acoustic help? 473 
Camille Vauthrin, Benoit Fabre, Patricio de La Cuadra 

 

Brass instruments 481 
Lip motion, the playing frequency of the trombone and the upstream and downstream impedances 483 
Henri Boutin, Neville Fletcher, John Smith, Joe Wolfe 

Timpani-horn interactions at the player's lips 490 
Jer-Ming Chen, John Smith, Joe Wolfe 
The use of the input impedance for characterising historical serpents 495 
Pauline Eveno, Sandie Le Conte 

Trombone sound simulation under varying upstream coupling conditions 502 
Vincent Fréour, Gary P. Scavone 
Sensor based hand and lip weight and pressure measurements in trombone playing 509 
Tobias Großhauser, Gerhard Tröster, Bernhard Hufnagl, Adina Mornell 

Time domain simulation of standing waves in brass wind instruments taking non-linear wave steepening into 
account 514 
Wilfried Kausel, Clemens Bernhard Geyer 
Control of an artificial mouth playing a trombone and analysis of sound descriptors on experimental data 521 
Nicolas Lopes, Thomas Hélie, René Caussé 

Muscle activity in playing trumpet: The dependence on the playable pitch region and the experience of a non-
trumpet brass instrument player 529 
Shogo Matsukata, Hiroko Terasawa, Masaki Matsubara, Tetsuro Kitahara 
Pitch bending techniques on early horns by manipulation of the embouchure: A comparison between 
measured and predicted data 534 
Lisa Norman, Jonathan Kemp, John Chick, Murray Campbell 

 

Percussions 541 
The role of damping in steel pan manufacture 543 
Claire Barlow, Soren Maloney, Jim Woodhouse 

An objective approach for assessing the tuning properties of historical carillons 549 
Vincent Debut, Miguel Carvalho, José Antunes 
Nonlinear vibrations of steelpans: Analysis of mode coupling in view of modal sound synthesis 557 
Mélodie Monteil, Cyril Touzé, Olivier Thomas 



Proceedings of the Stockholm Music Acoustics Conference 2013, SMAC 2013, Stockholm, Sweden   
 

 
 
 

vii 

Time-resolved interferometry and phase vocoder analysis of a Caribbean steelpan 563 
Andrew Morrison, Daniel Zietlow, Thomas Moore 
Numerical experiments with non-linear double membrane drums 569 
Alberto Torin, Stefan Bilbao 

Experimental study of coupled drumhead vibrations using electronic speckle-pattern interferometry 577 
Randy Worland 
 

Physical modeling 583 

Acoustics of pianos: Physical modeling, simulations and experiments 585 
Antoine Chaigne   (invited), Juliette Chabassier, Nicolas Burban 
Large scale physical modeling sound synthesis 593 
Stefan Bilbao, Brian Hamilton, Alberto Torin, Craig Webb, Paul Graham, Alan Gray, Kostas Kavoussanakis, James 
Perry 

Simulated effects of combined control applied to an experimentally identified soundboard 601 
Simon Benacchio, Baptiste Chomette, Adrien Mamou-Mani, François Ollivier 
Sound synthesis of gongs obtained from nonlinear thin plates vibrations: Comparison between a modal 
approach and a finite difference scheme 607 
Michele Ducceschi, Cyril Touzé, Stefan Bilbao 

A structured approach to using a rectangular brace to design a soundboard section for a desired natural 
frequency 613 
Patrick Dumond, Natalie Baddour 
A new method for the identification of the original modes of damped three-dimensional axi-symmetric 
structures subjected to constraining boundary conditions 619 
Vincent Debut, Miguel Carvalho, José Antunes 

Modeling a vibrating string terminated against a bridge with arbitrary geometry 626 
Dmitri Kartofelev, Anatoli Stulov, Heidi-Maria Lehtonen, Vesa Välimäki 
Coupled modes and time-domain simulations of a twelve-string guitar with a movable bridge 633 
Miguel Marques, José Antunes, Vincent Debut 

Distributed piano soundboard modeling with common-pole parallel filters 641 
Stefano Zambon 
Computing virtual acoustics using the 3D finite difference time domain method and  
Kepler architecture GPUs 648 
Craig Webb 

 

Music acoustics education 655 

Music acoustics education at the Erich Thienhaus Institut in Detmold 657 
Malte Kob 

The Musical Acoustics Research Library (MARL): Fully digital & online 661 
Gary Scavone, Jerry McBride 
Activities for a course of physics of bowed instruments 663 
Jesus A. Torres 

Teaching physics via the web using music acoustics 668 
Joe Wolfe, George Hatsidimitris, John Smith, John Tann 
 
Author index 673 
 
  


