










in such a way that two intermodal coupling mechanisms are highlighted: a
bulk coupling and a surface coupling, the first one depending on the depth of
the roughness and the second one depending in addition on the local slope.
Moreover, a phonon relation is involved when the rough profile is periodic.
The aim of the present study is to account for the thermo-viscous boundary
layer effects through eigenmodes which satisfy appropriate mixed boundary
conditions, leading to a better understanding of the physical mechanisms
when resonances and phonon relationship are involved.

3:20
5pPAa5. Evaluation of the lined duct performances based on a 3D two
port scattering matrix. Mohamed Taktak �Université de Technologie de
Compiègne, Centre de Recherche Royallieu, BP20529, 60205 Compiègne,
France, mohamed.taktak@utc.fr�, Jean Michel Ville �Université de Tech-
nologie de Compiègne, Centre de Recherche Royallieu, BP20529, 60205
Compiègne, France, jean-michel.ville@utc.fr�, Mohamed Haddar �Unité de
Modélisation, Mécanique et de Production �U2MP�, Ecole Nationale
d’Ingénieurs de Sfax, BP 3038, 3038 Sfax, Tunisia,
mohamed.haddar@enis.rnu.tn�, Félix Foucart �Université de Technologie
de Compiègne, Centre de Recherche Royallieu, BP20529, 60205 Com-
piègne, France, felix.foucart@utc.fr�

The scattering matrix constitutes a good tool to characterize a lined duct.
In fact, this matrix relates the incoming modal pressures to the out coming
ones and contains detailed information and per mode about the transmission,
reflection, and conversion properties of the duct. It depends only on the geo-
metric and acoustic properties of the duct. The two port acoustic dissipation
and attenuation interest the designers of lined duct like aircraft engine manu-
facturers to evaluate the duct performances. These values can be deduced
from the two port scattering matrix and from the vector of incoming modal
pressures. In this work, a study about the two port acoustic dissipation and
attenuation computed from the scattering matrix and for different cases of
incoming modal pressures are presented. Scattering matrices used in this
study are measured by an experimental procedure developed at the Univer-
sity of Technology of Compiègne based upon the experimental setup real-
ized during the European Project DUCAT. The experimental acoustic power
dissipation and attenuation are computed for different cases of modal struc-
ture on the both side of the duct. Then, these results were confronted with
ones given by a theorical study of the problem based on the finite element
method.

3:40-4:00 Break

4:00
5pPAa6. Elaboration of a sacttering matrix measurement procedure
using the p-v probe. Yamen Kchaou �Université de Technologie de Com-
piègne, Centre de Recherche Royallieu, BP20529, 60205 Compiègne,
France, yamen.kchaou@yahoo.fr�, Mohamed Taktak �Université de Tech-
nologie de Compiègne, Centre de Recherche Royallieu, BP20529, 60205
Compiègne, France, mohamed.taktak@utc.fr�, Jean Michel
Ville �Université de Technologie de Compiègne, Centre de Recherche Roy-
allieu, BP20529, 60205 Compiègne, France, jean-michel.ville@utc
.fr�, Mohamed Haddar �Unité de Modélisation, Mécanique et de Produc-
tion �U2MP�, Ecole Nationale d’Ingénieurs de Sfax, BP 3038, 3038 Sfax,
Tunisia, mohamed.haddar@enis.rnu.tn�, Félix Foucart �Université de Tech-
nologie de Compiègne, Centre de Recherche Royallieu, BP20529, 60205
Compiègne, France, felix.foucart@utc.fr�

The scattering matrix which relates traveling waves amplitudes as state
variables has been shown to be more attractive than transfer or mobility ma-
trices since it reflects the fundamental duct nature: it gives a more complete
description of the transmission, reflection, and conversion properties of the
duct. In the University of Technology of Compiègne, an experimental pro-
cedure was developed to measure this matrix: a p-p probe mounted on a
setup designed during DUCAT project is used to measure pressures at two
cross sections on the both side of the test lined duct, then by using a modal
decomposition and separation techniques, the scattering matrix is deduced.
In this paper, a method to measure the multimodal scattering matrix based
on the use of a p-v probe getting simultaneously the acoustic pressure and
velocity at one section on the both side of the test duct is developed. A com-

parison of some acoustics values �scattering matrix coefficients, acoustic
powersœ� of a hard wall duct straight duct obtained by each technique with
the theory is presented to evaluate its advantages and limitations.

4:20
5pPAa7. Axisymmetrical and nonaxisymmetrical guided waves
propagating in a solid elastic cylinder embedded in a solid medium.
Slah Yaacoubi �LCPC, Lab. Central des Ponts et chaussées �LCPC�, Route
de Bouaye-BP 4129, 44341 Bouguenais, France,
slah.yaacoubi@lcpc.fr�, Laurent Laguerre �LCPC, Lab. Central des Ponts
et chaussées �LCPC�, Route de Bouaye-BP 4129, 44341 Bouguenais,
France, laurent.laguerre@lcpc.fr�, Eric Ducasse �LMP, Lab. de Mécanique
et Physique �LMP�, 351, Place de la Libération, 33405 Talence, France,
e.ducasse@lmp.u-bordeaux1.fr�, Marc Deschamps �LMP, Lab. de Méca-
nique et Physique �LMP�, 351, Place de la Libération, 33405 Talence,
France, m.deschamps@lmp.u-bordeaux1.fr�

For NDT of rods and pipes, fundamental characteristics of guided waves
are to be known, especially dispersion relations between frequency and
wave number. A necessary step before detecting defects is to be able to cal-
culate the propagated elastodynamical field in healthy waveguides. Thus, the
goal of this work is the calculation of this field propagating in a cylindrical
stratified waveguide. The incident field is generated at the end of the cylin-
der by a force or velocity source which is off-axis and Gaussian distributed.
First, Vector Hankel transform and Fourier series are combined to decom-
pose this field with respect to the angular position. Second, each component
is decomposed into an infinite sum of rays, i.e., elementary generalized coni-
cal waves. These waves undergo multiple reflections with the guiding sur-
face of the waveguide. Third, we use Generalized Debye Series �GDS� for
calculating the global reflection coefficients resulting from these multiple
reflections. Finally, the total field is synthesized by the summation of the
incident and reflected rays. Many outputs of this code can be exploited like
velocity field, stress field, energy field in 2D or 3D spatiotemporal or fre-
quential simulations. Diagrams obtained by this code are compared with re-
sults from DISPERSE software.

4:40
5pPAa8. Coupling transfer matrix method to finite element method for
the analysis of hollow body networks with passive or reactive elements.
Fabien Chevillotte �Groupe d’Acoustique de l’Université de Sherbrooke,
2500, Boul. de l’Université, Département de génie mécanique, Sherbrooke,
QC J1K-2R1, Canada, fabien.chevillotte@usherbrooke.ca�, Raymond
Panneton �Groupe d’Acoustique de l’Université de Sherbrooke, 2500, Boul.
de l’Université, Département de génie mécanique, Sherbrooke, QC J1K-
2R1, Canada, raymond.panneton@usherbrooke.ca�, Hakim
Bougrab �Groupe d’Acoustique de l’Université de Sherbrooke, 2500, Boul.
de l’Université, Département de génie mécanique, Sherbrooke, QC J1K-
2R1, Canada, Hakim.Bougrab@USherbrooke.ca�, Christophe
Chaut �Henkel Technologies, Acoustics Center, 58203 Cosne sur Loire,
France, Christophe.Chaut@fr.Henkel.com�, Jean-Luc Wojtowicki �Henkel
Technologies, Acoustics Center, 58203 Cosne sur Loire, France, Jean-Luc
.Wojtowicki@fr.Henkel.com�

This work shows how to couple transfer matrix method to finite element
method with a view to analyze the acoustic response of hollow body struc-
tures with a minimum of memory requirements and computational time. An
hollow body structure is made up from a series of elongated rigid-walled
fluid partitions �i.e., waveguides�. These fluid partitions are separated by any
passive �e.g., multilayered sound barrier� or reactive elements �e.g., expan-
sion chamber�. In the proposed hybrid model, the elongated fluid partitions
are modeled using 1D fluid finite elements, and the passive or reactive ele-
ments using transfer matrices. From the weak integral formulation of the
acoustic problem, it is shown how the coupling with the transfer matrix is
taken into account through a mixed boundary condition. After discretization
of the acoustic pressure and application of the variational principle, the finite
element matrix system is obtained, where only the nodal pressures in the
fluid partitions remain. The transfer matrix has been converted into a kind of
admittance matrix, where no additional degrees of freedom are necessary to
account for the passive or reactive elements. The method is used to predict
the acoustic response of a real hollow body structure. Good correlations are
obtained with experimentations.
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3:20

5pPAb1. Gigahertz ultrasonic interferometry at high pressure and temperature: Geophysical implications. Anastasia P. Kantor
�Bayerisches Geoinstitut, University Bayreuth, 95440 Bayreuth, Germany, Anastasia.Kantor@Uni-Bayreuth.de�, Steven D. Jacobsen
�Department of Earth and Planetary Sciences, Northwestern University, Evansto, IL 60208-2150, USA,
steven@earth.northwestern.edu�, Innokenty Y. Kantor �Bayerisches Geoinstitut, University Bayreuth, 95440 Bayreuth, Germany,
Innokenty.Kantor@uni-bayreuth.de�, Leonid S. Dubrovinsky �Bayerisches Geoinstitut, University Bayreuth, 95440 Bayreuth, Ger-
many, Leonid.Dubrovinsky@uni-bayreuth.de�, Hans Josef Reichmann �Geoforschungszentrum Potsdam, Telegrafenberg, Division 4,
14473 Potsdam, Germany, hanni@gfz-potsdam.de�

High-frequency acoustic interferometry is widely used to penetrate a medium and measure the reflection signature, which can reveal
details about the inner structure of the medium. It is a very helpful and one of the most accurate techniques for determination elastic
properties of different materials being capable to measure sound wave velocities in very small samples under high pressures. The ul-
trasonic interferometry system operating at 0.6-2.1 gigahertz �GHz� frequencies was developed in the Bavarian Geoinstitute of the
University of Bayreuth for in situ high pressure and temperature experiments. High pressures are reached by using diamond anvil cell,
and a Pt-resistive heater allows reaching high temperatures. The experimental setup is equipped with a laser system, which allows
measuring a shift of ruby fluorescence line at every given temperature.

3:40

5pPAb2. Estimation of thermophysical properties of fluids under high pressure from speed of sound measurements. Jean Luc
Daridon �Université de Pau et des Pays de l’Adour, Laboratoire des Fluides Complexes, UMR 5150, BP 1155, 64000 Pau, France,
jean-luc.daridon@univ-pau.fr�

The thermophysical properties of pure substances in fluid state as functions of temperature and pressure are of great interest not only
for industrial applications �for example in the oil and gas industry�, but also for fundamental aspects in view of developing models for
an accurate representation of dense fluids. Now these measurements are difficult to perform under pressure, particularly for non single-
phase systems, at atmospheric pressure. An interesting alternative consists in using the ultrasonic velocity which can be determined
experimentally with a high degree of accuracy including at high pressures and high temperatures, and which presents the advantage of
giving access to various derived properties. This potential, which is specific to ultrasonic velocity in fluids, has been the starting point
for the investigation of a large number of pure liquids and gases as well as of several types of mixtures by ultrasonic measurements. In
this work we will review the procedures used to evaluate thermophysical properties as a function of pressure from speed of sound
measurements. The validity of the different approaches will be checked by comparison to several thermophysical properties measured
in an extended pressure range. The accuracy reached for each property by the different procedures will be bring out.

Contributed Papers

4:00
5pPAb3. New results on the sound velocity measurements under
extreme conditions using time-resolved picosecond acoustic technique.
Frédéric Decremps �IMPMC, Université Paris VI, 140, rue de Lourmel,
75015 Paris, France, frederic.decremps@impmc.jussieu.fr�, Laurent
Belliard �INSP - UMR 7588 CNRS & Université Pierre et Marie Curie, 140
Rue de Lourmel, 75015 Paris, France, lbelliar@ccr.jussieu.fr�, Bernard
Perrin �INSP - UMR 7588 CNRS & Université Pierre et Marie Curie, 140
Rue de Lourmel, 75015 Paris, France, bernard.perrin@insp.jussieu
.fr�, Michel Gauthier �IMPMC, Université Paris VI, 140, rue de Lourmel,
75015 Paris, France, michel.gauthier@impmc.jussieu.fr�

In this presentation, recent works on the pressure and temperature de-
pendence of the sound velocity will be discussed. We have used a newly
developed method combining the time-resolved picosecond optical tech-
nique and a diamond anvil cell �1�. This setup makes possible accurate mea-
surements of the attenuation and velocity of longitudinal waves in the Ghz

range, and opens the elastic investigations of all materials �opaque, trans-
parent, single- or polycrystal, liquids� up to several Mbar and thousands of
K. The experimental method will be first described, with a discussion of the
factors limiting the possibilities and the technique accuracy. �1� F. Dec-
remps, L. Belliard, B. Perrin, and M. Gauthier, Phys. Rev. Lett, to be pu-
bished in January 2008.

4:20-4:40 Break

4:40
5pPAb4. Elastic moduli at high temperatures with two different
ultrasonic methods. Ludivine Bourgeois �Commissariat à l’Energie
Atomique �CEA�, Centre de Valduc, 21120 Is sur Tille, France, ludivine
.bourgeois@cea.fr�

“The elastic moduli and specially the shear modulus G is one of the pa-
rameters needed to implement the constitutive relations. These mechanical
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properties can be measured for a solid or a liquid with different ultrasonic
methods. This paper deals with the determination of G�T� with two different
methods: a contact delay-line ultrasonic device which has been developed to
measure the shear and compression waves velocities up to 1000 K on cy-
lindrical specimens and a contactless �laser� ultrasonic device which can
measure surface acoustic waves velocities in metals up to the melting point.
Results on metals such as Al without phase transition and for Co through the
phase transition will be presented.”

5:00
5pPAb5. Measurements under high pressure of ultrasonic velocity in
glycerol. Hassina Khelladi �Faculty of Physics, University of Science and
Technology Houari Boumedienne, BP 32 El Allia, Bab-Ezzouar, 16000 Al-
giers, Algeria, hassinakhelladi@yahoo.fr�, Frédéric Plantier �Université de
Pau et des Pays de l’Adour, Laboratoire des Fluides Complexes, UMR 5150,
BP 1155, 64000 Pau, France, frederic.plantier@univ-pau.fr�, Jean Luc
Daridon �Université de Pau et des Pays de l’Adour, Laboratoire des Fluides
Complexes, UMR 5150, BP 1155, 64000 Pau, France,
jean-luc.daridon@univ-pau.fr�, Hakim Djelouah �Faculty of Physics, Uni-
versity of Science and Technology Houari Boumedienne, BP 32 El Allia,
Bab-Ezzouar, 16000 Algiers, Algeria, djelouah_hakim@yahoo.fr�

Glycerol has been the subject of significant scientist interest. Indeed,
glycerol is a polyalcohol and the presence of three hydroxyl groups per mol-
ecule makes glycerol a complex system to explore. The purpose of this in-
vestigation is to measure under high pressure the ultrasonic wave velocity in
glycerol, from which a number of important thermodynamic properties
could be derived and determined as a function of pressure and temperature.
Pressure and temperature ranges exploited in this experimental investigation
of various glycerol properties, are extended respectively from 0.1 MPa to
100 MPa and from 10 °C to 100 °C. A high pressure measurement cell
equipped with temperature and pressure monitoring and control instrumen-
tation was used. A time of flight method was exploited to measure, under
high pressure, the ultrasonic wave velocity at different temperatures. The re-
sulting experimental data of ultrasonic wave velocity in glycerol combined
with measurements at atmospheric pressure, of density, specific heat and
thermal expansion coefficient were used to derive density at elevated
pressures. As isentropic compressibility is linked to ultrasonic wave velocity
and density by means of the Newton-Laplace equation, this intrinsic physi-
cal property is easily deduced. These results led to the behavior of each
physical property as a function of temperature and pressure.

5:20
5pPAb6. Laser optoacoustic study of near-critical states and phase
transitions in metals. Alexander Y. Ivochkin �Moscow State University
International Laser Centre, Leninskie gory, 1, 119992 Moscow, Russian
Federation, ivochkin@yandex.ru�, Alexander G. Kaptilniy �Joint Institute
for High Temperatures, Russian Academy of Science, Izhorskaya str., 13”19,
125412 Moscow, Russian Federation, drc@pochta.ru�, Alexander
Karabutov �Moscow State University, MSU, 1, building 2, GSP-2, Lenin-
skiye Gory, 119992 Moscow, Russian Federation, akarabutov@gmail.com�

Pulsed laser optoacoustic technique is used for generation and study of
near-critical states and phase transitions in metals. Metal surface is confined
by a layer of transparent dielectric. In this case the efficiency of pressure
generation is much greater than in case of the free surface so it is possible to
achieve states of metals with relatively high thermodynamic parameters: P
�104 atm and T ˜ 104 K with a table-top laser system. The experimental
setup for simultaneous measurements of pressure, temperature, and reflec-
tivity of metal surface with nanosecond temporal resolution was assembled.
Q-switched Nd:YAG laser with pulse duration ˜ �10 ns and pulse energy
�1 J was used. Pressure was measured using LiNbO3 piezotransducer. Tem-
perature was obtained with optical pyrometer. Lead and mercury were cho-
sen as test metals. Pressure pulses up to 1 kbar in lead and up to 7 kbar in

mercury �with T �2400 K - super-critical area of the phase diagram for Hg�
were obtained. The curve of laser heating process in P-T coordinates was
plotted. The measurements of optical properties showed considerable de-
crease of surface reflectivity both for lead and mercury at high laser fluences
due to increase of temperature and density decrease.

5:40
5pPAb7. Effect of intense neutron dose radiation on piezoceramics.
Franck P. Augereau �IES”Université Montpellier II, Université Montpellier
II, Place Eugène Bataillon, 34095 Montpellier, France,
Franck.Augereau@ies.univ-montp2.fr�, Jean-Yves Ferrandis �Radio Appli-
cation Division, NEC Corporation, Université Montpellier II, Place Eugène
Bataillon, 34095 Montpellier, France,
ferrandi@lain.univ-montp2.fr�, Jean-François Villard �CEA Saclay, 91191
Gif sur Yvette Cedex, France, jean-francois.villard@cea.fr�, Damien
Fourmentel �CEA Saclay, 91191 Gif sur Yvette Cedex, France,
damien.fourmentel@cea.fr�, Mark Dierckx �SCK-CEN, Boeretang 200,
B-2400 Mol, Belgium, mdierckx@sckcen.be�, Jan Wagemans �SCK-CEN,
Boeretang 200, B-2400 Mol, Belgium, jwageman@SCKCEN.BE�

Four grades of commercial PZT materials have been exposed to nuclear
radiation during five months in an irradiation channel of the BR1 research
reactor at SCK˙CEN �Belgium�. This experimental study was performed in
the framework of the Joint Instrumentation Laboratory with the CEA French
Commission of Atomic Energy to validate these materials for future appli-
cations in severe conditions such as online measurements in irradiation ex-
periments performed in research reactors. For this purpose, thin piezoelec-
tric discs were irradiated while a remote network analyser continuously
monitored the frequency response of their electrical impedance. The total
neutron dose has reached a level of 1.5.1017 neutrons”cm2. Positive and
negative shifts of the peak resonance frequency have been recorded but in
any case with a variation lower than 1%. On the other hand, the amplitude
of the electrical impedance at resonance frequency has largely decreased
with even a reduction by factor two or three for some piezoelectric cells.
Transitory effects have also been detected for these two parameters as func-
tion of the reactor activity. Additional thermal and gamma radiation effect
have been investigated. Similarly, some piezoelectric cells glued on glass
delay line have been tested with satisfactory results to these stresses.

6:00
5pPAb8. Ultrasonic exploration at extreme shallow underground in
submerged soil. Kunihiko Seo �Toin University of Yokohama, 1614
Kurogane-cho, Aoba-ku, 225-8502 Yokohama, Japan,
seo.ylk@gmail.com�, Takashi Shirakawa �Toin University of Yokohama,
1614 Kurogane-cho, Aoba-ku, 225-8502 Yokohama, Japan,
t_shira7@yahoo.co.jp�, Tsuneyoshi Sugimoto �Toin University of Yoko-
hama, 1614 Kurogane-cho, Aoba-ku, 225-8502 Yokohama, Japan, tsugimot
@cc.toin.ac.jp�

Now a lot of land mines remain buried in the world, so that the clearance
of them is required. As a tool of removing land mines, equipments using
electromagnetic radiation are often employed. However, there is a problem
that the land mines in the flooded soil such as in Southeast Asia cannot be
detected in the rainy season. Therefore, the new way using sound waves will
be profitable to detect the land mines in the flooded soil. In this research, the
acoustic exploration at very shallow area in submerged sand is examined at
a water tank in the lab. First we measure the propagation property of ultra-
sound of 120 kHz in the shallow submerged sand, and examine underground
imaging. As a result, the acoustic velocity is measured at about 1500 m”s
and the attenuation is measured at about -19 dB”m. And next, shallow un-
derground exploring by using acoustic shielding boards is carried out. As a
result, underground images in the water tank simulating the submerged soil
are obtained. Then acoustic shielding boards can block wave which propa-
gates specific route. This will make another exploration method possible.
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4:00
5pPAc1. An automated 3 dimensional scanning system for validation of
acoustical simulation results. Simo-Pekka Simonaho �University of Kuo-
pio, P.O.Box 1627, 70211 Kuopio, Finland, simo-pekka.simonaho@uku.fi�

To validate acoustical simulation results, a great number of measurement
points are needed especially in 3 dimensional cases. These measurements
can be extremely laborious when done manually. Also, the spatial informa-
tion of the measurement points has to be accurate. In this work, an auto-
mated 3-D scanning system with high spatial resolution for validation of
acoustical simulation results is introduced. The system consists of a multi
channel data acquisition hardware, a microphone array and a 3-D scanning
system. The movement of the microphone array is controlled by the data
acquisition hardware. The performance of the automated 3-D scanning sys-
tem is demonstrated and the experimentally measured pressure fields are
compared to simulation results.

4:20
5pPAc2. Signal processing of impedance spectrum for speed of sound
and pressure measurement in plane or radial resonators. Eric
Rosenkrantz �Radio Application Division, NEC Corporation, Université
Montpellier II, Place Eugène Bataillon, 34095 Montpellier, France,
eric.rosenkrantz@ies.univ-montp2.fr�, Jean-Yves Ferrandis �Radio Appli-
cation Division, NEC Corporation, Université Montpellier II, Place Eugène
Bataillon, 34095 Montpellier, France, ferrandi@lain.univ-montp2
.fr�, Gerard Leveque �Institut d’Electronique du Sud UMR-CNRS 5214,
Université Montpellier II, Place Eugène Bataillon, 34095 Montpellier,
France, Gerard.leveque@ies.univ-montp2.fr�

The impedance of gas contained between two plane walls is a periodic
function of the frequency. The frequency interval between two resonances of
the gas is equal to c”2D. Furthermore, the amplitude of the resonances is
proportional to the pressure. We describe a signal processing to easily de-
duce the speed of sound and the pressure of the gas from the impedance
spectrum. We show that the modulus of the Fourier transform of the modu-
lus of impedance, called “Tempograph,” contains all information about the
gas. In some industrial cases the container is a cylinder or a sphere which
can be used as a radial resonator exited by a radial wave �1, 2�. The fre-
quency response of such resonator at high frequencies is quasi-periodic and
thus the same signal processing can be used. �1� M. F. Narbey, et al., “De-
termination of the composition of a gas mixture in a nuclear fuel rod by an
acoustic method.” INSIGHT, 42�9�, 603-605 �2000�. �2� A. Olson, “Helium
bottle pressure measurement by portable ultrasonic technique.” 1989, Rap-
port de Boeing n°AD-A208 994, http:””stinet.dtic.mil”str”index.html.

4:40
5pPAc3. Absorption and velocity of acoustical waves in binary
solutions of poly (ethylene glycol) and water. Rajendra Kumar
Singh �Department of Physics, Banaras Hindu University, 221005 Varanasi,
India, rksingh_17@rediffmail.com�, Manish Pratap Singh �Banaras Hindu

University, 221005 Varanasi, India, mps_bhu@yahoo.co.in�,Rishi Pal
Singh �Banaras Hindu University, 221005 Varanasi, India, rishisingh80
@rediffmail.com�

A resonator technique has been devoleped to measure ultrasonic velocity
and absorption for aqueous solutions of PEG of different molecular weights.
The velocity has been measured at different frequencies and the concentra-
tions �by weight� ranged from 1% to 10% of poly �ethylene glycol� in water.
Adiabatic compressibility has been obtained at different temperatures, using
experimental value of velocity and density. Viscocity has also been mea-
sured in wide temperature range . Ultrasonic absorption has been measured
in the frequency range 400 KHz-50 MHz, using resonator technique and
pulse technique in temperature range 400-650 °C. Observations showed that
the ultrasonic absorption decreases with increasing temperature at a given
concentration and also increases with concentration at a given temperature.
The velocity increases with increasing temperature and concentration. Shear
viscosity has been found to decrease with temperature but increases with
concentration. Velocity studies show that as the polymer concentration in-
creases a more rigid molecular structure is formed by bonding between the
large polymer molecules.

5:00
5pPAc4. Acoustic field in a spherical resonator: effect of modal
coupling due to small perturbations. Cécile Guianvarc’H �Institut Na-
tional de Métrologie �LNE-INM”Cnam�, 61 rue du Landy, 93210 La Plaine
Saint Denis, France, cecile.guianvarch@cnam.fr�, Laurent Pitre �Institut
National de Métrologie �LNE-INM”Cnam�, 61 rue du Landy, 93210 La
Plaine Saint Denis, France, pitre@cnam.fr�, Arnaud Guillou �Institut Na-
tional de Métrologie �LNE-INM”Cnam�, 61 rue du Landy, 93210
La Plaine Saint Denis, France, guillou.arnaud@gmail.com�, Michel
Bruneau �Laboratoire d’Acoustique de l’Université du Maine, Avenue
Olivier Messiaen, 72085 Le Mans, France, michel.bruneau@univ-
lemans.fr�, Anne-Marie Bruneau �Laboratoire d’Acoustique de l’Université
du Maine �LAUM, UMR CNRS 6613�, Avenue Olivier Messiaen, 72085 Le
Mans, France, anne-marie.bruneau@univ-lemans.fr�

The international community recently recommended a re-definition of
the kelvin referring to the value of the Boltzmann constant k, which must
thus be known with a relative uncertainty of 10-6. The measurement of the
acoustic resonance properties of a gas filled spherical or quasi-spherical
resonator is an appropriate method to do this with these requirements. Ac-
tually, a detailed modeling of the acoustic field in the resonator is required
for the determination of k. Several phenomena must be taken into account
including heat conduction, shear and bulk viscosity of the gas, the real shape
of the resonator, the acoustic input impedance of small acoustic elements
flush-mounted on the wall �tubes, transducers�... . Significant theoretical
studies have already been done in which these perturbations are accounted
for separately, the coupling between them being neglected. The scope here is
thus to provide a unified model for the acoustic field in the cavity including
all these perturbations and the resulting modal coupling, and applying it on
a simple practical configuration: a spherical resonator filled with argon,
acoustic transducers being flush-mounted on the wall.
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5:20
5pPAc5. Towards a theory for arbitrarily shaped sound field
reproduction systems. Sascha Spors �Deutsche Telekom Laboratories,
Ernst-Reuter-Platz 7, 10587 Berlin, Germany,
sascha.spors@telekom.de�, Jens Ahrens �Deutsche Telekom Laboratories,
Ernst-Reuter-Platz 7, 10587 Berlin, Germany, jens.ahrens@telekom.de�

The simple source approach predicts that a distribution of appropriately
driven loudspeakers �secondary sources� enclosing a given listening area is
suitable for the physical recreation of any desired exterior virtual sound field
within that listening area. A specific class of sound reproduction approaches
�e.g., higher-order Ambisonics� is based upon the explicit solution of the
simple source formulation with respect to the secondary source driving
function. To the knowledge of the authors, such an explicit solution is cur-
rently only available for specific geometries of the sound reproduction
system. This contribution presents a theoretical framework for the derivation
of the explicit solution for the driving function of arbitrarily shaped second-
ary source arrangements. It is based upon the expansion of the reproduced
wave field into a series of orthogonal basis functions. These basis functions
emerge from the respective underlying geometry. It is shown that most of
the sound reproduction systems that are based upon the simple source for-
mulation can be seen as specialization of the presented approach to a par-
ticular geometry and basis function.

5:40
5pPAc6. Numerical computation of reflected and transmitted waves at
a fluid”solid interface. Laure Bossy �AREVA - CEZUS Research Center,
Avenue Paul Girod, 73403 Ugine Cedex, France,
laure.bossy@espci.fr�, Marie-Françoise Cugnet �AREVA - CEZUS Re-
search Center, Avenue Paul Girod, 73403 Ugine Cedex, France,
mariefrancoise.cugnet@areva.com�, Emmanuel Bossy �Laboratoire Pho-
tons et Matière, ESPCI”CNRS, 10 rue Vauquelin, 75231 Paris Cedex 05,
France, emmanuel.bossy@espci.fr�, Didier Cassereau �Laboratoire Ondes
et Acoustique, 10, rue Vauquelin, 75231 Paris, France, didier.cassereau
@espci.fr�

In this paper, we propose a numerical computation of the different waves
generated when a spherical incident pulse is reflected and transmitted by a
fluid”solid interface. In addition to the standard reflected and transmitted

waves that propagate inside the volume, various surface waves can also be
found in both propagation media. In the fluid, we can observe the longitu-
dinal and transverse head waves, and the so-called leaky Rayleigh wave that
generalizes the Rayleigh wave in a semi-infinite free solid medium to the
case of an immersed interface. Similar effects can also be observed on the
transmitted displacement field inside the solid material. We compare differ-
ent numerical approaches, including semianalytic methods �high-frequency
approximation coupled to ray modeling approach� and implicit methods
�finite elements and”or finite differences scheme�, each method having its
own advantages and inconvenients, and domains of validity. These different
methods are used to evaluate the field reflected by the interface ; the trans-
mitted displacement field is also analyzed from the same point of view. The
plane and curved geometries will be analyzed and the influence of the cur-
vature of the interface will be pointed out.

6:00
5pPAc7. V(z) oscillations in acoustic microscope at upward defocusing.
Anton V. Kozlov �MSU, Leninskie Gory, Bld. 1-2, 119991 GSP-1 Moscow,
Russian Federation, av_kozlov@inbox.ru�, Vladimir G. Mozhaev �MSU,
Leninskie Gory, Bld. 1-2, 119991 GSP-1 Moscow, Russian Federation,
vgmozhaev@mail.ru�

Acoustic microscopy is widely used for imaging and study of elastic
properties of transparent and opaque materials. As a rule, multiple periodic
oscillations in the output signal V of a reflection acoustic microscope can be
observed in the case of negative defocusing of the wide-angle acoustic lens,
i.e., when its focus is a distance z below the solid sample surface. The main
well-known mechanism for V(z) oscillations is the interference of radiation
reflected perpendicularly from the sample surface and re-radiation of leaky
Rayleigh waves generated on the sample by the lens. This effect explains
high contrast imaging in reflection scanning acoustic microscopy, and it is a
popular method to study properties of solids by measuring Rayleigh wave
speeds. As it is shown in this work, bulk acoustic waves in the sample can
also give rise to V(z) oscillations. A new mechanism of such oscillations is
predicted in the case of positive defocusing �focusing above the sample
surface� in acoustic microscopy of anisotropic plates exhibiting negative
acoustic refraction. The ray model of this effect shows a possibility to find a
relationship between extrema of V(z) curve and separate points on the acous-
tic slowness surface of the sample.

FRIDAY AFTERNOON, 4 JULY 2008 ROOM 351, 5:00 TO 6:20 P.M.

Session 5pPAd

Physical Acoustics: Scattering and Diffraction II

Michael L. Oelze, Cochair
University of Illinois at Urbana-Champaign, Beckman Institute, 405 N Mathews, Urbana, IL 61801, USA

Jean-Marc Conoir, Cochair
Institut Jean Le Rond d’Alembert-UMR CNRS 7190, Université Paris 6, tour 55-65, 4 place Jussieu, Paris, 75005, France

Contributed Papers

5:00
5pPAd1. The physics of wedge diffraction: A model in terms of
elementary diffracted waves. Mitsuhiro Ueda �Predio Meguro Science
Laboratory, 4-20-13 Meguro, Meguro-ku, 153-0063 Tokyo, Japan, ueda-mt
@nifty.com�

A model for wedge diffraction is constructed using the virtual disconti-
nuity principle of diffraction �1�. In the model diffracted waves are de-
scribed by the sum of two elementary diffracted waves that are calculated by
integrating the potential along the half line issued from the vertex of wedge.
The wedge of aperture angle �”n �n�1,2,3,...� is nondiffractive since its po-
tential can be expressed by the sum of direct waves from the point source

and its mirror images. The nondiffractive wedges are useless in the conven-
tional analysis of diffraction since there are no diffracted waves in the
potential. But in this model diffracted waves of these wedges are cancelled
out in the summing process. Thus the elementary diffracted waves are ex-
isted even in these wedges and far field solution for them is obtained for the
nondiffractive wedge. Due to its simple structure it can be extended to the
arbitrary wedge without any modification and the far field solution of dif-
fracted waves is derived by summing the extended elementary diffracted
waves in the model and it coincides with the rigorous one literally. Thus the
model is verified firmly by this simple calculation. 1. M. Ueda, JASA, 95,
p.2354 �1994�.
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5:20
5pPAd2. A global search tool for the equivalent source method and its
applications to the scattering problem. Yves J.r. Gounot �UFRJ”COPPE,
Universidade Federal do Rio de Janeiro, 21941-972 Rio de Janeiro, Brazil,
ygounot@mecanica.ufrj.br�, Ricardo E. Musafir �UFRJ”COPPE, Univer-
sidade Federal do Rio de Janeiro, 21941-972 Rio de Janeiro, Brazil, rem
@serv.com.ufrj.br�

Low computational-cost solutions to the acoustic scattering problem can
be obtained with the equivalent source method �ESM�, provided the sources
are adequately positioned. Because this last point represents often a compli-
cated task - mainly responsible for the not much widespread use of the
method - a technique that hurdles this difficulty, called ESGA, has been pre-
viously proposed �Gounot and Musafir, Internoise 2004�. Based on a com-
bination of genetic algorithm with ESM, the ESGA is a global search tool
that provides, given a set of monopoles, their ’optimal’ positioning and com-
plex amplitudes. The technique efficiency is here shown through a number
of three-dimensional scattering problems. The algorithm is also used in or-
der to identify, for each of the different cases considered, typical geometrical
arrangements of monopoles which provide good solutions.

5:40
5pPAd3. Convergence of correlations in multiply scattering media.
Eric Larose �LGIT - CNRS - Université Joseph Fourier, Maison des Géo-
sciences, 1381 rue de la Piscine, BP 53, 38041 Grenoble, France,
Eric.Larose@obs.ujf-grenoble.fr�, Arnaud Derode �Laboratoire Ondes et
Acoustique, ESPCI, Université Paris 7, CNRS, 10 rue Vauquelin, 75005
Paris, France, arnaud.derode@ujf-grenoble.fr�, Philippe Roux �LGIT -
CNRS - Université Joseph Fourier, Maison des Géosciences, 1381 rue de la
Piscine, BP 53, 38041 Grenoble, France,
philippe.roux@obs.ujf-grenoble.fr�, Michel Campillo �LGIT - CNRS -
Université Joseph Fourier, Maison des Géosciences, 1381 rue de la Piscine,
BP 53, 38041 Grenoble, France, Michel.Campillo@obs.ujf-grenoble.fr�

Correlations of ambient seismic or acoustic noise are now widely used to
reconstruct the impulse response between two passive receivers as if a
source was placed at on of them. Applications include terrestrial and solar
seismology, underwater acoustics and structural health monitoring. Never-

theless, for a given set of data, correlations do not only yield automatically
the Green function between the sensors, but also contains residual fluctua-
tions that might �blur� the images. �Gizon et al, Astrophys. J. 614 �2004�;
Weaver and Lobkis, J. Acoust. Soc. Am. 117 �2005�; Sabra et al., J. Acoust.
Soc. Am. 118 �2005��. We propose a model to describe the “signal-to-
fluctuations” ratio in the correlations in the case of nonstationary wavefields,
and more particularly in the case of scattering media. The work includes the-
oretical derivations and numerical simulations. The role of multiple scatter-
ing in the rate of convergence of the correlations toward the Green function
is quantitatively evaluated �Larose et al, �submitted 2008��.

6:00
5pPAd4. Reflection and transmission coefficients of a fluid slablike
region containing a depth-varying random distribution of cylinders.
Jean-Marc Conoir �Institut Jean Le Rond d’Alembert-UMR CNRS 7190,
Université Paris 6, tour 55-65, 4 place Jussieu, 75005 Paris, France,
conoir@lmm.jussieu.fr�, Sébastien Robert �LOA, UMR CNRS 7587, ES-
PCI, 10 rue Vauquelin, 75231 Paris, France,
Sebastien.Robert@espci.fr�, Abdelhak El Mouhtadi �LOMC- FRE CNRS
3102- Groupe Ondes Acoustiques, Université du Havre, place R. Schuman,
76610 Le Havre, France, abdelhak.ilel@gmail.com�, Francine
Luppé �LOMC- FRE CNRS 3102- Groupe Ondes Acoustiques, Université
du Havre, place R. Schuman, 76610 Le Havre, France, francine.luppe
@univ-lehavre.fr�

This work deals with multiple scattering by a random distribution of par-
allel elastic cylinders immersed in a fluid slablike region. The concentration
of scatterers inside the slab is supposed to vary slowly with depth, and the
WKB method is used to calculate the reflection and transmission coeffi-
cients of the slab. In order to do so, the continuity conditions on the bound-
aries between the slab and the surrounding fluid are needed. They follow
from the application of Twersky’s theory to the case of a slab with a given
constant concentration of scatterers, which shows that both pressure and
normal displacement are continuous, provided an effective mass density of
the slab is correctly defined. The results of the WKB are successfully com-
pared to those obtained from the discretization of the slab into layers of con-
stant concentrations of cylinders and the use of Twersky’s theory.

FRIDAY AFTERNOON, 4 JULY 2008 ROOM 241, 2:00 TO 6:20 P.M.

Session 5pPPa

Psychological and Physiological Acoustics and Speech Communication: Acoustic Features and Speech
Perception II

Jont B. Allen, Cochair
University of IL, 405 N. Mathews, Room 2061 Beckman Inst. (MC 251), Urbana, IL 61801, USA

Sarah Hawkins, Cochair
University of Cambridge, Department of Linguistics, Sidgwick Avenue, Cambridge, CB3 9DA, UK

Invited Papers

2:00

5pPPa1. Reception of phonetic features in fluctuating background noise maskers. Christian Lorenzi �Univ Paris Descartes,
CNRS, Ecole Normale Superieure, DEC, 29 rue d’Ulm, 75005 Paris, France, lorenzi@ens.fr�

We will review recent studies investigating the reception of phonetic features �voicing, manner and place of articulation� in non-
stationary background maskers. In each study, consonant identification was assessed in steady and amplitude-modulated speech-shaped
noise at signal-to-noise ratios yielding about 50% correct in steady noise. The rate and depth of amplitude modulation applied to the
noise masker were either fixed or systematically varied. Confusion matrices were compiled across listeners and the amount of release
from masking �percent information received in nonsteady minus steady noise� was calculated for each phonetic feature and experimental
condition. Speech and noise mixtures were �i� left intact �unfiltered�, �ii� lowpass filtered ��1.5 kHz�, or iii� processed in order to
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degrade spectral �place of excitation in the cochlea� and”or temporal fine structure cues. Overall, the results indicate that release from
masking typically reported in normal-hearing listeners �i.e., the substantial improvement in speech reception in fluctuating noise com-
pared to steady noise� is not identical across phonetic features. This suggests that the ability to “glimpse” into background noise valleys
involves multiple auditory processes constrained by both peripheral and central factors.

2:20

5pPPa2. Identification of intervocalic consonants in stationary and nonstationary noise. Martin Cooke �Sheffield University,
Computer Science Department, Regent Court, 211 Portobello St., S1 4DP Sheffield, UK, m.cooke@dcs.shef.ac.uk�, Odette
Scharenborg �Centre for Language and Speech Technology, Radboud University Nijmegen, Erasmusplein 1, 6525 HT Nijmegen, Neth-
erlands, O.Scharenborg@let.ru.nl�

The factors which underlie the perception of consonants in noise remain poorly understood. In this study, native listeners identified
24 English consonants spoken by eight talkers presented in nine intervocalic contexts with varying stress position. Listeners were tested
in 5 noise conditions: tokens were masked by stationary speech-shaped noise, a competing talker, three and eight speaker babble and
speech-modulated noise, all of which have the long-term spectrum of speech. The rank ordering of consonant identification scores in
stationary noise was highly-correlated �r�0.9, p�0.0001� with a similar condition reported by Phatak and Allen �JASA 121: 2312-2326,
2007�, but less so in the four nonstationary noise backgrounds �r�0.74, p�0.001�. In particular, ”y”, ”r”, ”l”, ”f”, ”ch”, ”sh”, ”m” and most
of the plosives showed a wide variation in ranking. These findings suggest that, in addition to the long-term spectrum of the masker,
consonant identification is noise is affected by other factors such as temporal fluctuations in the masker, misallocation of foreground-
”background components and attention.

2:40

5pPPa3. The interaction of glimpsing, pitch and vocal tract length in the recognition of concurrent syllables. Martin D.
Vestergaard �Centre for the Neural Basis of Hearing, Department of Physiology, Development and Neuroscience, University of Cam-
bridge, Downing Site, CB23EG Cambridge, UK, mdv23@cam.ac.uk�, Nicolas R. Fyson �Centre for the Neural Basis of Hearing,
Department of Physiology, Development and Neuroscience, University of Cambridge, Downing Site, CB23EG Cambridge, UK,
nickfyson@gmail.com�, Roy D. Patterson �Centre for the Neural Basis of Hearing, Department of Physiology, Development and Neu-
roscience, University of Cambridge, Downing Site, CB23EG Cambridge, UK, rdp1@cam.ac.uk�

In multispeaker environments, human listeners use the temporal misalignment of competing speech signals to improve recognition-
an effect referred to as “glimpsing.” When the temporal envelopes of concurrent syllables pairs are carefully matched to preclude
glimpsing, listeners were observed to use vocal tract length �VTL� and glottal pulse rate �GPR� cues to improve recognition. This paper
reports an investigation of the interaction between glimpsing and these vocal cues. Syllables were synthesized with a vocoder to simu-
late speakers with widely different combinations of GPR and VTL. Recognition of one syllable in the presence of a concurrent syllable
was measured as the vocal cues and the temporal alignment of the syllables were varied. The effect of glimpsing was most pronounced
when the vocal cue differences between the target and distracter syllables were small. Furthermore, there was a strong effect of con-
sonant type �stops, fricatives, or sonorants� and an asymmetry between consonant-vowel �CV� and vowel-consonant �VC� syllables. The
lowest recognition rate was observed, not at perfect temporal alignment but rather at a distracter lag of -50 ms for CVs and 100 ms for
VCs. The results are analyzed with confusion matrices. Research supported by the UK MRC �G0500221, G9900369�.

3:00

5pPPa4. Phoneme confusions as a function of noise, spectral resolution and L2 experience. Robert Shannon �House Ear Insti-
tute, 2100 W. Third St., Los Angeles, CA 90057, USA, shannon@hei.org�, Monica Padilla �House Ear Institute, 2100 W. Third St.,
Los Angeles, CA 90057, USA, mpadilla@hei.org�

Consonant and vowel confusion matrices were measured from normal hearing listeners with varying degrees of experience in
English. There were five listeners each in the following categories: native English speakers, and Spanish speakers who were immersed
in English at the ages of 0-5 years, 5-10 years, 10-18 years, and over 18 years. 12 vowels �hVd� or 18 consonants �vCv� were presented
and responses were collected in a confusion matrix. Spectral resolution was varied by using a noise-band vocoder with 2, 4, 6, 8, and
16 channels, as well as unprocessed speech. All stimuli were presented in speech shaped noise at SNR levels of -5 dB to �15 dB in 5
dB steps as well as in quiet. Noise and spectral resolution had a similar effect on voicing, manner and place of articulation, and also had
similar effects as a function of L2 experience. For native speakers of Spanish the duration of L2 experience had the largest effect on
voicing cues, less effect on manner cues, and almost no effect on place cues.

3:20

5pPPa5. The perceptual flow of phonetic feature processing. Steven Greenberg �Technical University of Denmark, Center for
Applied Hearing Research, Ørsteds Plads, Building 352, 2800 Lyngby, Denmark, steveng@silicon-speech.com�, Thomas Ulrich
Christiansen �Technical University of Denmark, Center for Applied Hearing Research, Ørsteds Plads, Building 352, 2800 Lyngby,
Denmark, tuc@oersted.dtu.dk�

How does the brain process spoken language? It is our thesis that word intelligibility and consonant identification are insufficient by
themselves to model how the speech signal is decoded - a finer-grained approach is required. In this study, listeners identified 11 dif-
ferent Danish consonants spoken in a Consonant � Vowel � �l� environment. Each syllable was processed so that only a portion of the
original audio spectrum was present. Three-quarter-octave bands of speech, centered at 750, 1500, and 3000 Hz, were presented indi-
vidually and in combination with each other. The conditional, posterior probabilities associated with phonetic-feature decoding were
computed from confusion matrices in order to deduce the temporal flow of phonetic processing. Decoding the feature, Manner-of-
Articulation, depends on accurate decoding of the feature Voicing �but not vice-versa�, and decoding Place-of-Articulation requires
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precise decoding of Manner �but not the converse�. From these data, we conclude that Voicing is processed prior to Manner-of-
Articulation, and that Manner is decoded prior to Place-of-Articulation. Voicing and Manner cues are often correctly decoded in con-
ditions where Place is not. This asymmetric pattern of feature decoding may provide extra-segmental information of utility for speech
processing, particularly in adverse listening conditions.

3:40

5pPPa6. Understanding the complex modulation spectrum for consonants and consonant features. Kenneth W. Grant �Walter
Reed Army Medical Center, Army Audiology and Speech Center, 6900 Georgia Ave. NW, Washington, DC 20307-5001, USA,
grant@tidalwave.net�, Sandeep A. Phatak �Walter Reed Army Medical Center, Army Audiology and Speech Center, 6900 Georgia
Ave. NW, Washington, DC 20307-5001, USA, s.a.phatak@gmail.com�, Elena Grassi �Walter Reed Army Medical Center, Army Au-
diology and Speech Center, 6900 Georgia Ave. NW, Washington, DC 20307-5001, USA, elena.grassi@gmail.com�

Speech intelligibility is highly dependent on the magnitude and phase characteristics of the low-frequency modulation spectrum.
However, unlike more traditional representations of speech, such as the spectrogram, associating details of the modulation spectrum to
specific phonemes and subphonemic units of speech has not been readily forthcoming. In the present study we used local time reversals
of the speech waveform between 20-160 ms to selectively distort portions of the complex modulation spectrum. Normal-hearing sub-
jects were tested on a consonant recognition task and a detailed analysis of the perceptual confusions was performed. Consistent with
earlier results using sentence-length materials, average consonant intelligibility declined as the length of the time reversal segment
increased. Further analyses were conducted to determine the effect of time-reversal segment duration on the amount of information
transmitted for individual consonants �including specific consonant productions� and acoustic features for voicing, manner of articula-
tion, and place of articulation. An acoustic analysis using a biologically motivated auditory processing model was also performed to
determine the effect of time reversals on cochlear and cortical representations of speech. The relations between changes to the complex
modulation spectrum and the percent information transmission of selected speech segments and features are discussed.

4:00-4:20 Break

4:20

5pPPa7. Can CV intelligibility predict speech intelligibility? Sarah Hawkins �University of Cambridge, Department of Linguis-
tics, Sidgwick Avenue, CB3 9DA Cambridge, UK, sh110@cam.ac.uk�

This paper begins by reviewing the speech perception literature to predict cues that would and would not be expected to survive
energetic masking of various types. The focus is especially �but not exclusively� on spectrotemporal cues to stops in the vicinity of the
segment boundary in CV syllables. The second part of the paper discusses influences that can restrict the generality of research findings
from isolated CV syllables. This includes ways in which CV syllables change in different phonetic contexts and styles of speech, con-
tributions of the visual modality, and other uses of top-down information, such as phonotactic, lexical, semantic and syntactic
probability. The paper concludes by asking whether-and how-simple measures such as CV intelligibility can be used to reflect intelli-
gibility of speech in real-life communicative situations.

4:40

5pPPa8. The role of the cochlear processing in human speech recognition. Jont B. Allen �University of IL, 405 N. Mathews,
Room 2061 Beckman Inst. �MC 251�, Urbana, IL 61801, USA, jontallen@ieee.org�, Marion Regnier �208 S. 3rd St. Apt 5A, Brook-
lyn, NY 11211, USA, marion.regnier@gmail.com�, Sandeep Phatak �Walter Reed Hospital, Silver Springs, MD 20901, USA,
s.a.phatak@gmail.com�, Feipeng Li �University of IL, 405 N. Mathews, Room 2061 Beckman Inst. �MC 251�, Urbana, IL 61801,
USA, fli2@uiuc.edu�

Little is know about how the auditory system decodes speech. We may think of speech communication re Shannon’s source-channel
model, thus viewed, the most complex part of the speech communication channel is the auditory system �the receiver�. In my speech-
perception research, I have attempted to limit the assumptions, and have thus fallen back on Shannon’s basic source-channel model. The
basic tool is the confusion matrix �CM� for isolated natural consonant and vowels �CV�, as a function of the speech to noise ratio �SNR�,
with several types of masking noise. We have used large numbers of talkers and listeners �i.e., 20�. In a second experiment we selec-
tively remove islands of speech in time-frequency, and then correlate the resulting modified speech against subject scores. Our most
important conclusions are: �1� The across-frequency onset transient portion of the signal is typically the most important. �2� The spectral
regions of these transient are used to code different consonants. �3� While the frequency regions for a given consonant are correlated to
the following vowel, this may not be important for perception. �4� Compact spectral-temporal amplitude modulations components �e.g.,
a 10 Hz modulation� do not seem to play a significant role, at least above 1-2 kHz.

Contributed Papers

5:00
5pPPa9. Spectral and temporal modulations essential to spoken word,
gender and timbre identification. Frédéric E. Theunissen �UC Berkeley,
Dept. of Psychology, 3210 Tolmant Hall, Berkeley, CA 94720-1650, USA,
theunissen@berkeley.edu�, Taffeta Elliott �UC Berkeley, Dept. of Psychol-
ogy, 3210 Tolmant Hall, Berkeley, CA 94720-1650, USA, taffeta@berkeley
.edu�

Human speech and musical sounds contain complex spectral and tem-
poral modulations. Speech intelligibility, perception of melody, and identi-
fication of source characteristics �e.g., speaker gender or musical timbre� de-

pend on spectrotemporal modulations but can be surprisingly robust to
drastic spectral and temporal degradations. We systematically explored
which restricted spectral and temporal modulations are essential to the per-
ception of complex sounds. Degraded sentences and musical sounds were
obtained by a novel modulation filtering procedure performed on the sound
spectrogram. Temporal modulation filtering smeared the amplitude envelope
by removing changes above particular Hz. Spectral modulation filtering
smeared the spectral energy across frequency bands by removing changes
above particular cyc”kHz. We further complemented this low-pass filtering
with more specific notch-filtering. Speech intelligibility, gender recognition
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and musical instrument identification were assessed in psychophysical
experiments. We determined that spectral modulations below �3.75 cy-
c”kHz, and temporal modulations between 1 and 7 Hz are essential for
speech comprehension. Gender identification however required the presence
of higher spectral modulations. Similarly the timbre and pitch of instruments
was affected differentially by notch filters in these two regions of the modu-
lation spectrum. Our research could be used to guide the design of optimal
signal processing in hearing aids and cochlear implants.

5:20
5pPPa10. A model with compression for estimating speech
intelligibility in quiet and in noise. Koenraad S. Rhebergen �AMC -
Dept. of Clinical and Experimental Audiology, AMC, Clinical and Experi-
mental Audiology, 1105 Amsterdam, Netherlands, k.s.rhebergen
@amc.uva.nl�, Johannes Lyzenga �Vrije Universiteit Medical Center,
Boelelaan 1117, 1081 HV Amsterdam, Netherlands, j.lyzenga@vumc.nl�

For speech reception thresholds �SRTs�, measured in normally-hearing
listeners using various types of stationary noise, the Speech Intelligibility
Index �SII, ANSI S3.5-1997� model predicts a fairly constant speech pro-
portion �of about 0.3� necessary for sentence intelligibility. For SRTs in
quiet, the estimated speech proportions are often lower, and show a larger
inter-subject variability, than found for speech in noise near normal speech
levels. This might be related to the fact that cochlear compression is larger
at normal speech levels than near the threshold for speech in quiet. The SII
model does not take this into account. The present model attempts to alle-
viate this problem by including cochlear compression. It is based on a loud-
ness model for normally-hearing and hearing-impaired listeners �ANSI S3
.4-2007�. It estimates internal excitation levels of the speech, accounts for
the compressed effective dynamic range of the internal speech signal, and
calculates the proportion of speech above threshold using similar spectral
weighting as used in the standard SII. The present model and the standard
SII were used to predict SRTs in quiet and noise for both normally-hearing
and hearing-impaired listeners. The present model predicted speech intelli-
gibility with less variability than the standard SII.

5:40
5pPPa11. Listeners’ sensitivity to talker differences in
voice-onset-time: Segments versus features. Rachel M.
Theodore �Northeastern University, Dept. of Psych. - 125 NI, 360 Hunting-
ton Ave., Boston, MA 02115-5000, USA, r.theodore@neu.edu�, Joanne L.

Miller�Northeastern University, Dept. of Psych. - 125 NI, 360 Huntington
Ave., Boston, MA 02115-5000, USA, j.miller@neu.edu�

Recent findings indicate that listeners are sensitive to talker differences
in phonetic properties of speech, including voice-onset-time �VOT� in word-
initial voiceless stop consonants. Here we extend earlier findings from our
laboratory �J. S. Allen and J. L. Miller, J. Acoust. Soc. Am. 115, 3171-3813
�2004�� by examining the level of representation underlying this sensitivity.
In familiarization phases, listeners heard two talkers produce pain. Criti-
cally, word-initial VOTs were manipulated such that one talker produced
short VOTs and the other talker produced long VOTs. In test phases, listen-
ers were presented with a short-VOT and long-VOT variant of either pain or
cane; in both cases, listeners were asked to select which of the two VOT
variants was most representative of a given talker. Results to date indicate
that which variant of pain is selected at test is in line with listeners’ expo-
sure during training �replicating earlier findings�, and that this effect holds
even when listeners are tested on cane, which begins with a different voice-
less stop than heard during training. These results suggest that listeners are
sensitive to talker differences in VOT at the level of a phonetic feature,
rather than at the level of a particular phonetic segment.

6:00
5pPPa12. Amplitude modulation of noise cues voicing distinction in
fricatives. Jonathan Pincas �University of Surrey, GU2 7XH Guildford,
UK, jon@pincas.co.uk�, Philip J. Jackson �University of Surrey, Centre for
Vision, Speech and Signal Processing, GU2 7XH Guildford, UK, p.jackson
@surrey.ac.uk�

The aperiodic noise source in fricatives is characteristically amplitude
modulated by voicing. Previous psychoacoustic studies have established that
observed levels of AM in voiced fricatives are detectable, and its inclusion
in synthesis has improved speech quality. Phonological voicing in fricatives
can be cued by a number of factors: the voicing fundamental, duration of
any devoicing, duration of frication, and formant transitions. However, the
possible contribution of AM has not been investigated. In a cue trading ex-
periment, subjects distinguished between the nonsense words “ahser” and
“ahzer.” The voicing boundary was measured along a formant-transition du-
ration continuum, as a function of AM depth, voicing amplitude and mask-
ing of the voicing component by low-frequency noise. The presence of AM
increased voiced responses by approximately 30%. The ability of AM to cue
voicing was strongest at greater modulation depths and when voicing was
unavailable as a cue, as might occur in telecommunication systems or noisy
environments. Further work would examine other fricatives and phonetic
contexts, as well as interaction with other cues.
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FRIDAY AFTERNOON, 4 JULY 2008 ROOM 242A, 2:00 TO 6:20 P.M.

Session 5pPPb

Psychological and Physiological Acoustics and Computational Acoustics: Computational Auralization II

Durand R. Begault, Cochair
NASA Ames Research Center, Mail Stop 262-2, NASA ARC, Moffett Field, CA 94035, USA

Lauri Savioja, Cochair
Helsinki University of Technology, Department of Media Technology, PO Box 5400, TKK, 02015, Finland

Contributed Papers

2:00
5pPPb1. Externalization in binaural synthesis: effects of recording
environment and measurement procedure. Florian Völk �AG Tech-
nische Akustik, MMK, TU München, Arcisstr. 21, 80333 München, Ger-
many, florian.voelk@mytum.de�, Fabian Heinemann �AG Technische
Akustik, MMK, TU München, Arcisstr. 21, 80333 München, Germany,
hef@mmk.ei.tum.de�, Hugo Fastl �AG Technische Akustik, MMK, TU
München, Arcisstr. 21, 80333 München, Germany, fastl@mmk.ei.tum.de�

Databases of head related impulse responses �HRIRs� for binaural syn-
thesis can be measured either in anechoic or reflective environments. If high
synthesis quality is needed, miniature microphone measurements are per-
formed in the ear canals of each individual user �individual measurement�.
Sometimes impulse responses measured in the ear canals of one individual
are used for synthesis for other persons �nonindividual measurement�. In
most other cases artificial head measurements are used. This paper considers
the dependence of the perceived distance of auditory images
�externalization� on the measurement procedure �individual, nonindividual,
artificial head� and on the recording environment �anechoic, reflective�. For
each measurement the same system and the same setup, especially the same
geometric parameters, are used. Differences in the corresponding impulse
response databases are determined and related to the subjective relative ex-
ternalization differences in the front, in the back, and to both sides. For each
direction a seven point rating scale was used. Statistical analysis suggests
that the measurement parameters applied influence the externalization of au-
ditory images.

2:20
5pPPb2. Smart sound environments: merging intentional soundscapes,
nonspeech audio cues and ambient intelligence. Ralf Jung �Universität
des Saarlandes, LS Wahlster, FB Informatik, Bldg. E 1 1, Room 1.18, 66123
Saarbrücken, Germany, rjung@cs.uni-sb.de�

We introduce an intelligent audio notification system for multiuser en-
vironments that provides users with information about events �e.g., impor-
tant emails� in a more discreet and non-distracting way. The peripheral
awareness of individual-related events is done by using nonspeech audio
cues which can be seamlessly integrated into artificial background
soundscapes. These ambient soundscapes are self-composed with respect to
well-known perceptual constraints such as auditive Gestalt laws as well as
music psychological findings. To follow a hierarchical approach for the no-
tification sounds we use notification instruments, ambient noises and tradi-
tional alert signals that are grouped by their level of intrusiveness. Since the
notification system also follows a human-centered approach it takes param-
eters like user preferences, his”her current position in the environment and
the type of event into consideration to decide which notification is the ap-
propriate at this time. In the paper, we will describe the architecture of the
personalized ambient audio notification service, compositional constraints as
well as some findings of a user study in which we tested successfully the
efficiency of our system with 25 subjects.

2:40
5pPPb3. A virtual auditory environment for investigating the auditory
signal processing of realistic sounds. Sylvain Favrot �CAHR, Depart-
ment of Electrical Engineering, DTU, Ørsteds Plads, Bygning 352, 2800
Kgs. Lyngby, Denmark, sf@oersted.dtu.dk�, Jörg M. Buchholz �CAHR,
Department of Electrical Engineering, DTU, Ørsteds Plads, Bygning 352,
2800 Kgs. Lyngby, Denmark, jb@oersted.dtu.dk�

In the present study, a novel multichannel loudspeaker-based virtual au-
ditory environment �VAE� is introduced. The VAE aims at providing a ver-
satile research environment for investigating the auditory signal processing
in real environments, i.e., considering multiple sound sources and room
reverberation. The environment is based on the ODEON room acoustic
simulation software to render the acoustical scene. ODEON outputs are pro-
cessed using a combination of different order Ambisonic techniques to cal-
culate multichannel room impulse responses �mRIR�. Auralization is then
obtained by the convolution of the mRIR with an acoustic signal. The deri-
vation of the mRIRs takes into account that �i� auditory localization is most
sensitive to the location of the direct sound and �ii� that auditory localization
performance is rather poor for early reflections and even worse for late
reverberation. Throughout the VAE development, special care was taken in
order to achieve a realistic auditory percept and to avoid “artifacts” such as
unnatural coloration. The performance of the VAE has been evaluated and
optimized on a 29 loudspeaker setup using both objective and subjective
measurement techniques.

3:00
5pPPb4. Real-time auralization system based on beam-tracing and
mixed-order Ambisonics. Markus Noisternig �LIMSI-CNRS, B.P. 133,
91403 Orsay, France, markus.noisternig@limsi.fr�, Lauri Savioja �Helsinki
University of Technology, Department of Media Technology, PO Box 5400,
02015 TKK, Finland, Lauri.Savioja@tkk.fi�, Brian F. Katz �LIMSI-CNRS,
B.P. 133, 91403 Orsay, France, brian.katz@limsi.fr�

Auralization, the final step in computational room acoustic simulations,
aims to make audible the acoustics of complex virtual architectural spaces in
a realistic and accurate manner. This paper presents a novel real-time aural-
ization system comprising a geometry engine, a beam-tracer, and an audio
renderer. The computation of early reflection paths is based on an efficient
beam-tracing algorithm capable of real-time detection of specular reflection
paths in a static geometry with one or several moving listener�s�. For sim-
pler rooms, the real-time performance is maintained even with dynamic ge-
ometries and sources. Results of the beam-tracer, sent to the audio renderer,
consist of visible reflection paths and their accumulated material attenuation.
From this geometrical and acoustical data, listener position-related 3D room
impulse responses are generated applying a higher-order virtual Ambisonics
approach. Final rendering of the binaural room impulse response �BRIR� is
made taking into account the listener’s head-orientation. As higher order re-
flections are more diffuse in nature, they may be encoded using lower Am-
bisonic orders, thereby reducing computational load. The environment com-
bines high quality audio with visual rendering realized using the open source
platforms Pure Data and VirChor respectively. This auralization framework
provides direct audio-visual feedback in real-time for VR environments.
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Invited Papers

3:20

5pPPb5. Real-time auralization of modifiable rooms. Dirk Schröder �Institute of Technical Acoustics, RWTH Aachen University,
Neustr. 50, 52066 Aachen, Germany, dsc@akustik.rwth-aachen.de�, Ingo Assenmacher �Virtual Reality Group, RWTH Aachen Uni-
versity, Seffenter Weg 23, 52074 Aachen, Germany, assenmacher@rz.rwth-aachen.de�

Immersive virtual environments are a powerful tool for acousticians and architects to design buildings if the virtual reality system
provides an interactive imaging of virtual sound sources with respect to the rooms’ physical aspects. Current implementations using
hybrid room acoustic simulation methods �e.g., combining image sources and ray tracing� enable the user to walk freely in such virtual
architectural spaces, whereby the position”orientation of sound sources are interactively manipulable to detect possible acoustic defects,
e.g., flutter echoes. In the case of coupled rooms, sound transmission effects must be included into the real-time simulation in order to
identify deficient airborne sound insulation, whereby current implementations only support a change of state �open”closed� of fixed
room-connecting elements, e.g., doors and windows. However, in scenarios like an architectural planning stage, it is convenient to
manipulate the room geometry more freely, e.g., via the interactive positioning of stage reflector panels, but common spatial data struc-
tures, e.g., BSP- or Octrees do not efficiently support these operations. For this purpose, the concept of Spatial Hashing, which origi-
nates from computer graphics for collision detection of deformable objects, is applied to the simulation process. This adaptation also
features an efficient identification and update process of image sources.

3:40

5pPPb6. Comparison of auralisation results betwee measurements and simulations of line arrays with high resolution modeling
data. Wolfgang Ahnert �Ahnert Feistel Media Group, Arkonastr. 45-49, 13189 Berlin, Germany,
wahnert@ada-acousticdesign.de�, Stefan Feistel �Ahnert Feistel Media Group, Arkonastr. 45-49, 13189 Berlin, Germany,
sfeistel@afmg.eu�, Ralph Bauer-Diefenbach �Ahnert Feistel Media Group, Arkonastr. 45-49, 13189 Berlin, Germany, rbauer@ada-
acousticdesign.de�

In a concert hall a direct comparison of several line arrays for a new sound system has been made. At different locations the binaural
impulse response has been measured and used for auralisation. In a computer model of the hall the measured line array was
implemented. The single array sources have been modeled in different modes like far-field cluster, simple module array or as a high-
resolution loudspeaker array. By means of the new developed SpeakerLab Module these source simulators have been created and af-
terwards used to calculate binaural impulse responses at the corresponding seats equal to the measurements. After that an auralisation
routine has been used. The results are compared for the different degrees of source resolution and with the measurements. Beside
acoustic measures the subjective sound quality of the different auralisation results is reported.

4:00-4:20 Break

Contributed Paper

4:20
5pPPb7. Investigation on the restitution system influence over
perceived Higher Order Ambisonics sound field: a subjective evaluation
involving from first to fourth order systems. Stephanie Bertet �IRCAM,
1 Place Igor Stravinsky, 75004 Paris, France,
Stephanie.Bertet@ircam.fr�, Jérôme Daniel �France Telecom R&D, 2 av-
enue Pierre Marzin, 22300 Lannion, France,
jerome.daniel@orange-ftgroup.com�, Etienne Parizet �Laboratoire Vibra-
tions Acoustique, Insa Lyon, 25 bis, av. J. Capelle, 69621 Villeurbanne Ce-
dex, France, etienne.parizet@insa-lyon.fr�, Olivier Warusfel �IRCAM, 1
Place Igor Stravinsky, 75004 Paris, France, Olivier.Warusfel@ircam.fr�

Among the spatial audio reproduction techniques over loudspeakers, the
Higher Order Ambisonics �HOA� approach is based on a sound field spheri-
cal harmonics decomposition. By truncating the decomposition to the Mth

order, it remains a finite number of components that form the spatial HOA
format. The more components are used to encode the sound field, the finer
the spatial resolution is. Similarly, the size of the area where the sound field
is accurately recreated is proportional to the order. For an Mth encoding or-
der, N�2M�2 equally distributed loudspeakers are recommended for a ho-
mogeneous reproduction in the horizontal plane. Adding loudspeakers does
not change the spatial resolution. However, what is the influence of the res-
titution system on the perceived sound field? An experiment was designed in
order to compare four systems �from first to fourth order� and a reference
one, using similarity ratings obtained from pairwise comparisons. Two
sound scenes were used, simulating an audio conference and a scene in a
kitchen at home. 25 listeners participated to the experiment. The results
were analysed using the Indscal method. The perceptual space appeared to
be a two dimensional one, highlighting the influence of the order and the
number of loudspeakers on the reproduced scenes.

Invited Papers

4:40

5pPPb8. Recording of anechoic symphony music. Tapio Lokki �Helsinki University of Technology, P.O. Box 5400, 02015 TKK,
Finland, Tapio.Lokki@tkk.fi�, Jukka Pätynen �Helsinki University of Technology, P.O. Box 5400, 02015 TKK, Finland,
jpatynen@tml.hut.fi�, Ville Pulkki �Helsinki University of Technology, P.O. Box 5400, 02015 TKK, Finland, Ville.Pulkki@tkk.fi�

When designing the acoustics of a concert hall, it would be beneficial to be able to use real recording of a symphony orchestra in
auralization. The technical constraints for such recordings are high. First, the instruments have to be recorded separately, as in simul-
taneous recording the cross talk between microphones could not be avoided. Second, the recording room should be anechoic. Third, the
instruments have different sound radiation patterns, thus they should be recorded with multiple microphones around them. Therefore, we
end up recording each instrument individually in an anechoic chamber with multiple microphones. The remaining problem is to achieve
a common timing as an ensemble between the individually recorded instruments. This was solved by first recording a video of a con-
ductor conducting a pianist playing the whole score. The players in an anechoic chamber then followed the conductor in a monitor while

S968 S968ACTA ACUSTICA UNITED WITH ACUSTICA Vol. 94 �2008� Suppl. 1 Acoustics’08 Paris



listening the pianist on headphones. Four short passages, from two to four minutes, from different music styles were recorded. The
recordings were made with 20 low-self-noise microphones, mounted on the shape of a dodecahedron. Finally, we discuss the musical
and technical quality of recorded sound, and the response by the musicians, who were professional orchestra players.

5:00

5pPPb9. Uni-Verse Acoustic Simulation System: interactive real-time room acoustic simulation is dynamic 3D environments.
Peter Lundén �Interactive Institute, Box 1197, SE-164 26 Kista, Sweden, plu@tii.se�

Uni-Verse Acoustic Simulation System �UVAS� is a newly developed interactive room acoustic simulation system that can handle
dynamically changing 3D geometric models in real-time. The system can share such models with other application, such as visual
renderers or 3D modeling tools, over a network using the Verse protocol. UVAS is implemented using the beam-tracing method. It is
build as two separate but highly integrated parts. The first part is handling the geometry, it’s responsibility is to find audible sound
sources and relevant reflection paths in the simulated environment. The second part is handling the audio rendering, producing the
audible result of the simulation based on information given by the first part. This paper will focusing on the first part

5:20

5pPPb10. Case study of measurements and computer modeling auralization results for medium-sized multipurpose halls. Hari
V. Savitala �Charles M Salter Associates, Inc., 130 Sutter St, Suite 500, San Francisco, CA 94104, USA,
hari.savitala@cmsalter.com�, Jason Duty �Charles M Salter Associates, Inc., 130 Sutter St, Suite 500, San Francisco, CA 94104, USA,
jason.duty@cmsalter.com�, Christopher Peltier �Charles M Salter Associates, Inc., 130 Sutter St, Suite 500, San Francisco, CA 94104,
USA, christopher.peltier@cmsalter.com�

This case study focuses on auralizations and their accuracy in modeling medium-sized multipurpose halls �400-600 seats�. Within
each hall, impulse response measurements were taken with drapes deployed and retracted. The same configurations were modeled in the
room acoustics program ODEON. Acoustical parameters, such as T20, T30, C50, C80, were used to check the agreement of the model
to the measurements. A systematic approach was then used to adjust model parameters to match the real-world measurements. The
modified and unmodified auralizations were then used to determine if any differences could be perceived in an informal listening
evaluation. The auralizations and listening evaluation results are presented to better understand how to accurately auralize medium-sized
multipurpose halls.

Contributed Papers

5:40
5pPPb11. Real-time 3D audio for digital cinema. Pau
Arumi �Universitat Pompeu Fabra - Fundació Barcelona Media, Ocata, 1,
08003 Barcelona, Spain, parumi@iua.upf.edu�, David Garcia �Fundacio
Barcelona Media, Carrer Ocata n° 1, 08003 Barcelona, Spain,
dgarcia@iua.upf.edu�, Toni Mateos �Universitat Pompeu Fabra - Fundació
Barcelona Media, Ocata, 1, 08003 Barcelona, Spain,
toni.mateos@barcelonamedia.org�, Adan Garriga �Universitat Pompeu
Fabra - Fundació Barcelona Media, Ocata, 1, 08003 Barcelona, Spain,
adan.garriga@barcelonamedia.org�, Jaume Durany �Universitat Pompeu
Fabra - Fundació Barcelona Media, Ocata, 1, 08003 Barcelona, Spain,
jaume.durany@upf.edu�

We present a real-time 3D audio system with a number of nice features:
it is suited for plausible reference with the visual environment, it is real-time
capable, it can process multiple moving sound sources and listeners in a nor-
mal CPU. In our approach, a database of pressure and velocities impulse-
responses �IRs� is computed offline for each �architectural� environment us-
ing physically based ray-tracing techniques. During playback, the real-time
system retrieves IRs corresponding to the sources and target positions, per-
forms a low-latency partitioned convolution and smoothes IR transitions
with cross-fades. Finally, the system is flexible enough to decode to any sur-
round exhibition setup. The software has been developed within the CLAM

open-source audio framework. We present a real scenario where these tech-
niques were successfully applied: an augmented-reality film with 3D audio
within the context of the IP-RACINE project for digital cinema. The shoot-
ing was done with a high-end prototype camera with zoom and position
tracking which enabled the real-time motion of a subjective listener within
the scene. Our technology enabled the film director to both pre-hear sur-
round audio of an augmented-reality scene shooting and fine-tune audio ren-
dering in post-production.

6:00
5pPPb12. Near-field binaural synthesis, experimental progress report.
Dylan Menzies-Gow �De Montfort University, Queens Building, LE1 9BH
Leicester, UK, dylan@dmu.ac.uk�

A methodology was previously presented for displaying high quality
binaural images of near-field complex sources, using wave reconstruction.
Multipole representations of objects are transformed to Fourier-Bessel and
plane wave expansions at the listener, before conversion to binaural signals.
One advantage of this approach is that does not require special HRTF infor-
mation other than the planewave HRTFs, and can fully render the complex
field of a near object. As a first step towards a full working system, a real-
time implementation is described here for displaying a monopole source us-
ing a six degrees-of-freedom infrared head tracking device.
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FRIDAY AFTERNOON, 4 JULY 2008 ROOM 240, 2:00 TO 4:40 P.M.

Session 5pSC

Speech Communication: Multimodal Speech Technology

Gerasimos Potamianos, Cochair
IBM T. J. Watson Research Center, RTE 134, Yorktown Heights, NY 10598, USA

Gerard Bailly, Cochair
GIPSA-lab. Dept Speech & Cognition, INPG, 46, av. Félix Viallet, Grenoble, 38031, France

Contributed Paper

2:00
5pSC1. An ultrasound-based silent speech interface. Thomas
Hueber �ESPCI - Telecom Paris, 10 rue Vauquelin, 75005 Paris, France,
hueber@ieee.org�, Gerard Chollet �Telecom Paris Tech, 46 rue Barrault,
75013 Paris, France, chollet@enst.fr�, Bruce Denby �Université Paris VI,
ESPCI - Laboratoire d’Electronique, 10 rue Vauquelin, 75005 Paris, France,
denby@ieee.org�, Gerard Dreyfus �Université Paris VI, ESPCI - Labora-
toire d’Electronique, 10 rue Vauquelin, 75005 Paris, France,
gerard.dreyfus@espci.fr�, Maureen Stone �Vocal Tract Visualization Lab,
Depts of Biomedical Sciences and Orthodontics, University of Maryland
Dental School, 650 W. Baltimore St., Baltimore, MD 21201, USA, mstone
@umaryland.edu�

The paper proposes the use of ultrasound scans of tongue movement and
video sequences of the lips to synthesize speech. A speech synthesizer
driven only by video acquisitions may be qualified as a “silent speech inter-

face,” which could be used by laryngectomyzed patient as an alternative to
tracheo-esophageal speech, for voice communication where silence must be
maintained, or in very noisy environments. Our system is based on the
building of a one-hour audiovisual corpus of phonetic units, which associ-
ates visual features extracted from video with acoustic observations. The ul-
trasound and optical images are interpreted as a linear combination of stan-
dard configurations obtained by principal components analysis �PCA� from
a phonetically balanced subset of typical frames. HMM-based stochastic
models trained on these visual features sequences are subsequently used to
predict phonetic targets from video-only data. Finally, a Viterbi unit selec-
tion algorithm is used to find the optimal sequence of acoustic units given
both this phonetic prediction and the sequence of visual features. The system
is able to perform phonetic transcription from video-only speech data with
over 55% correct recognition, on continuous speech, using neither phono-
tactic nor linguistic constraints.

Invited Papers

2:20

5pSC2. Multimodal control of talking heads. Gerard Bailly �GIPSA-lab. Dept Speech & Cognition, INPG, 46, av. Félix Viallet,
38031 Grenoble, France, gerard.bailly@gipsa-lab.inpg.fr�, Oxana Govokhina �GIPSA-lab. Dept Speech & Cognition, INPG, 46, av.
Félix Viallet, 38031 Grenoble, France, oxana.govokhina@gipsa-lab.inpg.fr�, Gaspard Breton �Orange R&D, 4 rue du Clos Courtel,
35512 Cesson-Sévigné, France, gaspard.breton@orange-ftgroup.com�

Multimodal speech synthesis has been devoted for years to the rendering of linguistic or paralinguistic content - i.e., parametrized
but discrete information - by continuous audible and visible consequences of speech articulation, eventually complemented by facial
expressions, gaze and other body gestures including head, hand, and arm movements. Articulatory synthesizers �producing sounds from
gestures� intrinsically compute coherent audiovisual signals but do not presently compete with data-driven techniques: most talking
heads are nowadays controlled by models built using human audiovisual data. These control models should replicate the laws governing
the coherence of observed multimodal signals and the correct phasing relations between salient events of the multimodal stream. We
will report on two comparative evaluations of various lip-sync models �dealing with post-synchronization between speech sounds and
articulatory movements� and present a trainable control model that learns automatically phasing relations between acoustic and gestural
events. This model can be further extended to capture the fine temporal structure of multimodal scores and a first application to the
synchronization between speech and head, face and hand movements during cued speech production will be presented.

2:40

5pSC3. Statistical conversion of speech parameter trajectory for mapping between features of different modalities. Tomoki
Toda �Nara Institute of Science and Technology, 8916-5 Takayama-cho, Ikoma, 630-0192 Nara, Japan, tomoki@is.naist.jp�

A state-of-the-art speech parameter conversion technique and its application to a mapping between features of different modalities
are reviewed. Many statistical approaches to the parameter conversion have been studied particularly for voice conversion in speech
synthesis research. A typical method conducts the parameter conversion frame by frame based on the minimum mean square error using
a Gaussian mixture model of the joint probability density of input and output parameters �Y. Stylianou et al., IEEE Trans. SAP, 6�2�,
131-142 �1998��. Although this method is reasonably effective, the deterioration of the conversion accuracy is caused by essential prob-
lems of the frame-based conversion process. Recently a conversion method based on the maximum likelihood estimation of a parameter
trajectory has been proposed �T. Toda et al., IEEE Trans. ASLP, 15�8�, 2222-2235 �2007��. This method realizes the appropriate con-
verted parameter sequence by �1� using not only static but also dynamic feature statistics and �2� considering a global variance feature
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of the converted parameters. It has been reported that this method is effective in several applications such as a spectral determination
from articulatory movements, an acoustic-to-articulatory inversion mapping, and a conversion of body-transmitted speech into air-
transmitted speech.

Contributed Paper

3:00
5pSC4. A comparison of visual features for audiovisual automatic
speech recognition. Nasir Ahmad �Loughborough Univ, LE11 3TU Le-
icestershire, UK, n.ahmad@lboro.ac.uk�, Sekharjit Datta �Loughborough
Univ, LE11 3TU Leicestershire, UK, s.datta@lboro.ac.uk�, David
Mulvaney �Loughborough Univ, LE11 3TU Leicestershire, UK,
d.j.mulvaney@lboro.ac.uk�, Omar Farooq �Loughborough Univ, LE11
3TU Leicestershire, UK, o.farooq@lboro.ac.uk�

The use of visual information from speaker’s mouth region have shown
to improve the performance of automatic speech recognition �ASR� systems.
This is particularly important in presence of noise which even in moderate
form severely degrades the speech recognition performance of systems us-

ing only audio information. Various sets of features extracted from speaker’s
mouth region have been used to improve upon the performance of an ASR
system in such challenging conditions and have met many successes. To the
best of authors knowledge, the effect of using these techniques on recogni-
tion performance on the basis of phonemes have not been investigated yet.
This paper presents a comparison of phoneme recognition performance us-
ing visual features extracted from mouth region-of-interest using discrete
cosine transform �DCT� and discrete wavelet transform �DWT�. New DCT
and DWT features have also been extracted and compared with the previ-
ously used one. These features were used along with audio features based on
Mel frequency cepstral coefficients �MFCC�. This work will help in select-
ing suitable features for different application and identify the limitations of
these methods in recognition of individual phonemes.

3:20-3:40 Break

Invited Paper

3:40

5pSC5. Spatial rendering of audiovisual synthetic speech use for immersive environments. Markus Noisternig �LIMSI-CNRS,
B.P. 133, 91403 Orsay, France, markus.noisternig@limsi.fr�, Brian F. Katz �LIMSI-CNRS, B.P. 133, 91403 Orsay, France,
brian.katz@limsi.fr�, Christophe D’Alessandro �LIMSI-CNRS, B.P. 133, 91403 Orsay, France, cda@limsi.fr�

Synthetic speech is usually delivered as a mono audio signal. In this project, audiovisual speech synthesis is attributed to a virtual
agent moving in a virtual three-dimensional scene. More realistic acoustic rendering is achieved by taking into account the position of
the agent in the scene, the acoustics of the room depicted in the scene, and the orientation of the virtual character’s head relative. 3D
phoneme dependant radiation patterns have been measured for two speakers and a singer. These data are integrated into a Text-To-
Speech system using a phoneme to directivity pattern transcription module which also includes a phoneme to viseme model for the
agent. In addition to the effects related to agent’s head orientation for the direct sound, a room acoustics model allows for realistic
rendering of the room effect as well as the apparent distance as depicted in the virtual scene. Real-time synthesis is implemented in a
3D audio rendering system.

4:00

5pSC6. Audiovisual automatic speech recognition: Progress and challenges. Gerasimos Potamianos �IBM T. J. Watson Research
Center, RTE 134, Yorktown Heights, NY 10598, USA, gpotam@us.ibm.com�

The paper overviews recent progress and challenges in a number of audiovisual speech processing technologies with main emphasis
on the problem of automatic speech recognition. It is well known that visual channel information can improve automatic speech pro-
cessing for human-computer interaction. To automatically process and incorporate such information into automatic systems, a number
of steps are required that are surprisingly similar accross speech technologies. Crucial above all is the issue of feature representation of
visual speech and its robust extraction. In addition, appropriate integration of the audio and visual representations is required, in order
to ensure improved performance of the bimodal systems over audio-only baselines. These topics are discussed in detail in the talk, with
main emphasis on their application to the speech recognition problem in the challenging environments of automobiles and smart rooms.

Contributed Paper

4:20
5pSC7. Analysis and synthesis of nonverbal facial motion. Jonas
Beskow �KTH Speech, Music and Hearing, Lindstedtsvägen 24, 10044
Stockholm, Sweden, beskow@kth.se�, Björn Granström �KTH Speech,
Music and Hearing, Lindstedtsvägen 24, 10044 Stockholm, Sweden, bjorn
@speech.kth.se�

Until recently, most efforts in audio-visual speech synthesis have been
concerned with verbal content. However, in human-human communication
it is obvious that nonverbal signals plays an important role, such as when
expressing emotions and attitudes. Interaction is also often regulated using

facial cues, for example gaze, head and eyebrow movements. Some of these
cues have a direct coupling to the speech signal, while other occur during
both while speaking and listening. When applying interactive talking agents
in man-machine systems, nonverbal signals may be very important in easing
the flow of communication. In a series of experiments we have been explor-
ing the function of nonverbal facial motion. These studies include an experi-
ment on the interaction between expressive speech and prominence, as well
as an attempt to synthesize emotions and attitudes in a talking head, using
3D motion capture data. Further we will report on a real-time experiment
with human-human avatar-mediated conversation, where the subjects’ turn-
taking behavior is affected by facial motion in the avatars.
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FRIDAY AFTERNOON, 4 JULY 2008 AMPHI BORDEAUX, 1:40 TO 6:20 P.M.

Session 5pUWa

Underwater Acoustics and ECUA: Sound Propagation in 3D Environments II

David C. Calvo, Cochair
U.S. Naval Res. Lab., Acoust. Div., Code 7142, 4555 Overlook Ave. SW, Washington, DC 20375, USA

Michael Taroudakis, Cochair
University of Crete & FORTH”IACM, Vassilika Vouton, P.O. Box 1385, Heraklion, 711 10, Greece

Invited Paper

1:40

5pUWa1. Stability of wavefronts at sound propagation in highly structured three-dimensional environments. Oleg A. Godin
�NOAA”ESRL, 325 Broadway, Mail Code R”PSD99, Boulder, CO 80305-3328, USA, Oleg.Godin@noaa.gov�

Extensive numerical modeling of long-range propagation of sound and seismic waves as well as observations of underwater acoustic
fields with line arrays reveal that wavefronts are often much more stable and predictable than the rays comprising these wavefronts. This
paper considers multiple scattering of sound by environmental inhomogeneities with spatial scales small compared to the propagation
range but large compared to the wavelength. These inhomogeneities include 3D variations in sound speed and current velocity that are
small compared to the average sound speed, can be either random or deterministic, and are superimposed on an arbitrary slowly-varying
background. A theoretical explanation of wavefront stability in highly-structured environments is achieved by demonstrating that end
points of rays launched from a point source and having a given eikonal �phase� are scattered primarily along the wavefront correspond-
ing to the same eikonal in the unperturbed environment. The ratio of displacements of the ray end points along and across the unper-
turbed wavefront is proportional to the number of uncorrelated scattering events. The results apply to conventional rays and to hori-
zontal rays describing propagation of adiabatic normal modes in almost-layered media. The origin of relative stability of wavefronts
compared to rays is traced back to Fermat’s principle.

Contributed Paper

2:00
5pUWa2. Range and cross-range propagation effects in a liquid wedge
overlaying an elastic bottom. Piotr Borejko �Vienna University of Tech-
nology, Karlsplatz 13”E206”3, A-1040 Vienna, Austria, pb@allmech.tuwien
.ac.at�

The penetrable-wedge model, a constant density isospeed layer of fluid
with a pressure-release horizontal surface and a sloping elastic bottom, pro-
vides an extensive insight into the role of the ocean bottom in acoustic
propagation from an underwater source. In particular, it is a realistic model
of a rock-bottom ocean near a shoreline that accounts for horizontal refrac-
tion and allows for a ground wave. This paper discusses some new results

for small and large range propagation for two penetrable-wedge models: one
where the shear wave speed in the bottom is lower than the sound speed in
the fluid and the other where the shear wave speed is higher. The operational
representation of the ray-integral solution for the acoustic field from a point
source in a penetrable wedge of fluid is further developed to the stage at
which one can compute the exact, other than the omission of diffraction at
the wedge apex, pressure response curve, as recorded at a receiver, due to an
arbitrary time variation of the pressure at the source in a 3° wedge. The
three-dimensional propagation effects are examined for range transmission
when the receivers are located up-slope and down-slope of the source, and
for cross-range transmission when the receivers are located cross-slope of
the source.

Invited Papers

2:20

5pUWa3. Depth-dependent resonant target strength analysis of a dense Atlantic Herring school from wide-area OAWRS and
localized 3D morphology sensing. Daniel Cocuzzo �Northeastern University, 302 Stearns Center, Rm 311, 360 Huntington Ave,
Boston, MA 02115, USA, dcocuzzo@ece.neu.edu�, Zheng Gong �Northeastern University, 302 Stearns Center, Rm 311, 360 Hun-
tington Ave, Boston, MA 02115, USA, zgong@ece.neu.edu�, Mark Andrews �Northeastern University, 302 Stearns Center, Rm 311,
360 Huntington Ave, Boston, MA 02115, USA, Andrews.mar@neu.edu�, Ioannis Bertsatos �Massachusetts Institute of Technology,
Room 5-435, 77 Massachusetts Avenue, Cambridge, MA 02139, USA, ibertsat@mit.edu�, Tianrun Chen �Massachusetts Institute of
Technology, Room 5-212, 77 Massachusetts Avenue, Cambridge, MA 02139, USA, trchen@mit.edu�,
Hector Pena �Institute of Marine Research, PO Box 1870, 5817 Bergen, Norway, hector.pena@imr.no�, Thomas C. Weber
�University of New Hampshire, Ctr. for Coastal and Ocean Mapping, 24 Colovos Road, Durham, NH 03824, USA,
weber@ccom.unh.edu�, Nicholas Makris �Massachusetts Institute of Technology, Room 5-212, 77 Massachusetts Avenue, Cambridge,
MA 02139, USA, makris@mit.edu�, Purnima Ratilal �Northeastern University, 302 Stearns Center, Rm 311, 360 Huntington Ave,
Boston, MA 02115, USA, purnima@ece.neu.edu�

The depth-dependent target strength of Atlantic Herring is estimated at several distinct bandwidths close to their resonance fre-
quency for a localized, highly dense school observed during the NOPP-sponsored Gulf of Maine Experiment on September 22, 2006.
An ocean acoustics waveguide remote sensing �OAWRS� system was deployed near George’s Bank to investigate the migration and
spawning behavior of fish over wide areas. In conjunction with OAWRS, a Simrad EK60 conventional fish-finding echosounder �CFFS�
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and a Reson Seabat 7125 multibeam sonar system were deployed to provide local depth extent and 3D volume morphology of the dense
herring school. The calibration of low-frequency target strength derived from OAWRS data using localized CFFS density and multi-
beam 3D volume estimates as inputs is discussed. The correlation between the mean depth of the vertically migrating herring school and
its resonance frequency is investigated. The results are compared with a theoretical model for 3D resonance scattering from fish swim-
bladder modeled as a spheroidal bubble. This analysis may allow inference of fish depth and species classification based on the scattered
frequency response of targets imaged by OAWRS. Implications for classifying general localized targets, biological or man-made, are
discussed further.

2:40

5pUWa4. Multiple forward scattering through an ocean waveguide with 3D random inhomogeneities. Nicholas Makris
�Massachusetts Institute of Technology, Room 5-212, 77 Massachusetts Avenue, Cambridge, MA 02139, USA,
makris@mit.edu�, Purnima Ratilal �Northeastern University, 302 Stearns Center, Rm 311, 360 Huntington Ave, Boston, MA 02115,
USA, purnima@ece.neu.edu�, Tianrun Chen �Massachusetts Institute of Technology, Room 5-212, 77 Massachusetts Avenue, Cam-
bridge, MA 02139, USA, trchen@mit.edu�

Analytic expressions have been derived for the mean and spatial covariance of the acoustic field multiply forward scattered though
a stratified ocean waveguide containing 3D random surface or volume inhomogeneities �Ratilal and Makris, J. Acoust. Soc. Am. 118,
3532-3559 �2005��. These expressions are further used to derive the temporal coherence of an acoustic signal propagated through 3D
random inhomogeneities. Field moments are given in terms of moments of the scatter function density of the 3D random inhomoge-
neities, which enables straightforward application to a broad range of 3D scatterers. Here we give examples of the attenuation, disper-
sion and loss of temporal coherence expected after multiple forward scattering through �1� random internal waves in both continental
shelf and deep ocean environments, �2� fish schools, and �3� random wind-generated bubbles in continental shelf and surf-zone area. We
show that 3D scattering effects become important when the Fresnel width exceeds the cross-range coherence scale of the inhomoge-
neities, and can lead to substantial power loss.

Contributed Papers

3:00
5pUWa5. Application of the matrix Rytov method to the calculation of
the coherence function of a sound field in an oceanic waveguide. Alex
G. Voronovich �NOAA”Earth System Research Laboratory, 325 Broadway,
Boulder, CO 80305, USA, alexander.voronovich@noaa.gov�, Vladimir E.
Ostashev �NOAA”Earth System Research Laboratory, 325 Broadway, Boul-
der, CO 80305, USA, vladimir.ostashev@noaa.gov�

Closed equations for the coherence function of a monochromatic sound
field propagating in a statistically inhomogeneous 3D oceanic waveguide
have high dimensions and are difficult to solve even with the use of modern
computers. Significant reduction of the dimension of the problem was
achieved by assuming that sound speed fluctuations are statistically isotropic
in a horizontal plane. However, even in this case calculation of the coher-
ence function for a megameter range takes about a day. In this paper, we
develop an approximate solution of the closed equations for the coherence
function which is similar to a matrix version of the Rytov method. An ex-
plicit expression for the coherence function is obtained which contains ex-
ponent of an �interaction� matrix. This matrix is determined in terms of the
acoustic and internal wave modes and spatial spectrum of the sound speed
fluctuations. It is shown that the matrix Rytov method provides an accurate
solution for the coherence function which coincides with the solution of the
closed equations within a few percent. Calculation of the coherence function
now takes only about an hour. This allows us to study in detail the depen-
dence of the coherence function on parameters of the problem.

3:20
5pUWa6. Measurements of 3D propagation in the shelf environment.
Kevin D. Heaney �Oasis Inc., 11006 Clara Barton Dr., Fairfax Station, VA
22039, USA, oceansound04@yahoo.com�

In the Fall of 2007 measurements were made to calibrate the acoustic
environment on the shallow water shelf off the coast of Florida. The conti-
nental shelf is quite flat �less than 1 degree slope� for a region approximately
10 km wide. Transmissions to a cross-shelf 900 m horizontal line array were
made from a source transiting along the shelf. The signal transmissions in-

clude broadband LFM �20-420 Hz� and a comb of narrow band frequencies
spanning the same range. Narrowband beamforming results show the clearly
identified source. The arrival angle for the source is as expected until a dis-
tance of approximately 30-40 km when there is an apparent bearing shift
in-shore of up to 25 degrees. This behavior is expected in propagation on a
shelf �of greater slope� but its behavior is surprising. The phenomenon was
observed for several runs at various source and water depths. In order to
explain the phenomenon, a hybrid adiabatic normal mode-Parabolic Equa-
tion method will be applied to the environment. This model computes the
vertical modes and phase speeds at each location and then uses the PE to
propagate each mode individually using it’s spatially varying phase speed
and attenuation. Comparisons of theory and data will be made.

3:40
5pUWa7. Observations of out of plane arrivals for long range low
frequency transmission in shallow water. Harry Deferrari �Univ. of Mi-
ami, 4600 Rickenbacker Causeway, Miami, FL 33149, USA, hdeferrari
@rsmas.miami.edu�

Two recent experiments have used long horizontal arrays to receive
broadband low frequency signals propagated over long ranges in shallow
water. Both used m-sequence signals that resolve pulse arrivals in time with
each arrival associated with a single acoustic mode of propagation. At mod-
erate propagation ranges, out to 20 km, wave fronts for all modes are ob-
served to be parallel, implying an orderly two-dimensional propagation. At a
much longer range, 80 km, a number of separable arrivals are observed but
not necessarily with a one-to-one correspondence with modes. The paths ap-
pear to be stable and coherent in time implying that they are true Fermat
paths, but their wavefront arrival angles differ suggesting the same mode is
arriving from several directions, that is, by curved �out of plane paths�. The
paths could result from wedge effects from gentle slopes perpendicular to
the propagation path or possibly from chaotic interaction with random facets
of the bottom. In any case, the ultimate limitation for horizontal spatial co-
herence and array resolution may be the multipath interference of bundles of
out of plane arrivals.

4:00-4:20 Break

5p
F

R
I.

P
M

S973 S973ACTA ACUSTICA UNITED WITH ACUSTICA Vol. 94 �2008� Suppl. 1 Acoustics’08 Paris



Invited Papers

4:20

5pUWa8. Hydroacoustic blockage prediction and measurement at Diego Garcia using the Adiabatic Mode Parabolic Equation
Model. Zachary Upton �BBN Technologies, 1300 N. 17th Street, Suite 400, Arlington, VA 22209, USA, zupton@bbn.com�, Michael
D. Collins �U.S. Naval Res. Lab., Acoust. Div., Code 7142, 4555 Overlook Ave. SW, Washington, DC 20375, USA,
michael.collins@nrl.navy.mil�, Jay Pulli �BBN Technologies, 1300 N. 17th Street, Suite 400, Arlington, VA 22209, USA, jpulli@bbn
.com�

Underwater explosion monitoring with sparse sensors at long ranges relies on the efficient propagation of acoustic energy in the
sound fixing and ranging �SOFAR� channel. When sound traveling in this channel encounters an island or seamount, it will either
diffract, scatter, or be converted into seismic energy. Signals observed on the opposite side of these obstructions have been affected by
some combination of these processes, and models of global detection and localization depend on knowing these effects. We present a
study using the Adiabatic Mode Parabolic Equation �AMPE� model to predict these processes in three dimensions at the Chagos
Archipelago. Predictions at 5, 10, and 20 Hz are compared with measurements of approximately 300 T-wave signals from six years of
earthquakes on either side of the Chagos Archipelago. These have been recorded at the hydrophone arrays around Diego Garcia. The
result of this 360-degree analysis, and the agreement with observed data, demonstrate the utility of the model in understanding the
physical effects of these obstructions.

4:40

5pUWa9. Investigation of 3D benchmark problems in underwater acoustics: a uniform approach. Frederic Sturm �Laboratoire
de Mécanique des Fluides et d’Acoustique �UMR CNRS 5509�, Ecole Centrale de Lyon, Centre acoustique, 36, avenue Guy de Col-
longue, 69134 Ecully Cedex, France, frederic.sturm@ec-lyon.fr�

In underwater acoustics, most of the three-dimensional effects on sound wave propagation are usually described by modelers con-
sidering one of the following shallow-water benchmark problems: a wedge-shaped waveguide, a canyon, a seamount, and a sinusoidal
�corrugated� bottom. These test cases have been thoroughly analyzed individually considering both harmonic point sources �emitting at
very low frequencies, for some obvious problems of CPU time and memory limitation� and broadband source pulses �with also very-low
central frequencies�. In the present work, we report numerical results corresponding to the propagation of broadband pulses in the four
above-mentioned test cases. The numerical simulations are performed using a fully 3D parabolic equation based model coupled with a
Fourier synthesis technique to handle the time dependence of the source signal. The objective is to propose a uniform representation of
the numerical results so as to facilitate the comparison of the 3D effects present in each of the four benchmarks. Snapshots of the
propagating pulses at very close successive times are compared with 2D results. In addition, movies of the propagating pulses are shown
for each test case and compared to each other. Movies strongly facilitate the observation and thus the understanding of the 3D effects
experienced by all the propagating waves.

Contributed Paper

5:00
5pUWa10. Using parallel programming and a three-dimensional
visualization cave to map the acoustic energy distribution from a seismic
array in the ocean. Natalia Sidorovskaia �Department of Physics, Univer-
sity of Louisiana, UL BOX 44210, Lafayette, LA 70504-4210, USA, nas
@louisiana.edu�, Arslan Tashmukhambetov �Department of Physics, Uni-
versity of New Orleans, New Orleans, LA 70148, USA, atashmuk
@uno.edu�, George E. Ioup �Department of Physics, University of New
Orleans, New Orleans, LA 70148, USA, geioup@uno.edu�, Juliette W.
Ioup �Department of Physics, University of New Orleans, New Orleans, LA
70148, USA, jioup@uno.edu�

Modeling and visualization of the dynamic acoustic field during a seis-
mic exploration survey represent a computational challenge due to

broadband, directional nature of the acoustic signal radiated by a seismic
array. Standard acoustic propagation models �RAM and SWAMP� are up-
graded for parallel processing and tested in the LONI �the Louisiana Optical
Network Initiative� environment, using the Louisiana fiber optics grid com-
puting network to model the three-dimensional time-varying acoustic field
in the ocean during a seismic exploration survey. The generated volume of
data is transferred and visualized in the advanced immersive visualization
environment, supported by Louisiana Immersive Technology Enterprise
�LITE� facilities. The proposed technology is one of the first steps in devel-
oping real-time monitoring of the acoustic energy distribution in a large oce-
anic volume. This can be beneficial for environmental impact assessment
and regulation and for seismic survey design. �Research supported in part by
the Joint Industry Project through OGP and by ITI of University of Louisi-
ana at Lafayette.�

Invited Paper

5:20

5pUWa11. Effects of solitons on acoustic energy flow in three dimensions. Kevin B. Smith �Naval Postgraduate School”Naval
Undersea Warfare Center, Code PH”Sk, Department of Physics, Monterey, CA 93943, USA, kbsmith@nps.edu�, John A. Colosi
�Naval Postgraduate School, Code OC”Cj, Department of Oceanography, Monterey, CA 93943, USA, jacolosi@nps.edu�

The impact of a train of nonlinear solitons on the propagation of acoustic energy in shallow water is examined. The soliton pertur-
bations are based on an analytic formulation that produces a train of five soliton waves. Each wave front is parallel and has infinite
extent in the horizontal direction. The acoustic field is modeled using a three-dimensional �3D� split-step Fourier parabolic equation
�SSF”PE� approach defined in Cartesian coordinates. The standard PE approximation is employed in both depth and cross-range
directions. Both pressure and particle velocity fields are computed in a self-consistent manner, allowing a full description of the 3D
acoustic intensity field which describes the flow of energy in the presence of the solitons. Individual, low-order modes are extracted
from the propagating field so that the impact on specific modes may be examined. The analysis is performed at various frequencies and
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for various source-receiver geometries relative to the soliton train. Emphasis is placed on the focusing and defocusing of acoustic energy
between the various soliton waves. The impact of such soliton perturbations on signal variability and bearing resolution at the receiver
will be quantified. �Work supported by ONR 321OA.�

Contributed Papers

5:40
5pUWa12. High-frequency underwater acoustic propagation in a port
using the three-dimensional method of images. Pierre-Philippe J.
Beaujean �Florida Atlantic University, SeaTech Campus, 101 North Beach
Road, Dania Beach, FL 33004, USA, pbeaujea@seatech.fau.edu�, Matthew
D. Staska �International Transducer Corporation, 869 Ward Drive, Santa
Barbara, CA 93111, USA, MStaska@channeltech.com�

A computer-efficient model for underwater acoustic propagation in a
shallow, three-dimensional rectangular duct closed at one end has been de-
veloped using the method of images. The duct simulates a turning basin lo-
cated in a port, surrounded with concrete walls and filled with sea water. The
channel bottom is composed of silt. The modeled impulse response is com-
pared with the impulse response measured between 15 kHz and 33 kHz. De-
spite small sensor-position inaccuracies and an approximated duct geometry,
the impulse response can be modeled with a relative echo magnitude error
of 1.62 dB at worst, and a relative echo location error varying between 0%
and 4% when averaged across multiple measurements and sensor locations.
This is a sufficient level of accuracy for the simulation of an acoustic com-
munication system operating in the same frequency band and in shallow wa-
ters, as time fluctuations in echo magnitude commonly reach 10 dB in this
type of environment.

6:00
5pUWa13. Acoustic mode beam effects of nonlinear internal gravity
waves in shallow water. Timothy Duda �Woods Hole Oceanographic In-
stitution, 98 Water Street, Bigelow 107, MS-12, Woods Hole, MA 02543,
USA, tduda@whoi.edu�, Ying-Tsong Lin �Woods Hole Oceanographic In-
stitution, 98 Water Street, Bigelow 107, MS-12, Woods Hole, MA 02543,
USA, ytlin@whoi.edu�, James F. Lynch �Woods Hole Oceanographic Insti-
tution, 98 Water Street, Bigelow 203A, MS-11, Woods Hole, MA 02543,
USA, jlynch@whoi.edu�

Ducting of sound between short-wavelength nonlinear internal gravity
waves in coastal environments has been demonstrated by substantial
evidence. The ducting takes a unique form for each of the acoustic normal
modes. Some consequences of this are examined here using three-
dimensional parabolic equation modeling and theory. For a pair of waves
having a broadband 200-Hz source placed between �i.e., in the duct�, strong
interference patterns within the duct are developed for each mode after a
few kilometers. Some of the energy escapes at high angle with respect to the
duct direction. Termination of the internal wave duct, an observed feature,
results in beams of energy unique to each mode to radiate outward. Specific
cases having water depths of order 80 m and propagation distances of 20 to
30 km are examined. Situations where one or more modes are completely
absent at selected positions are compared with similar events observed in the
field.

FRIDAY AFTERNOON, 4 JULY 2008 ROOM 342A, 1:40 TO 6:20 P.M.

Session 5pUWb

Underwater Acoustics and ECUA: Scattering From Objects Near Boundaries

Eric Thorsos, Cochair
Applied Physics Laboratory, University of Washington, 1013 NE 40th St, Seattle, WA 98105, USA

Mario Zampolli, Cochair
NATO Undersea Research Centre, Viale San Bartolomeo 400, La Spezia, 19126, Italy

Invited Papers

1:40

5pUWb1. Measurement and modeling of targets deployed on and within sand sediments. Kevin L. Williams �Applied Physics
Laboratory, University of Washington, 1013 NE 40th St, Seattle, WA 98105, USA, williams@apl.washington.edu�, Eric Thorsos
�Applied Physics Laboratory, University of Washington, 1013 NE 40th St, Seattle, WA 98105, USA, eit@apl.washington.edu�, Steven
Kargl �Applied Physics Laboratory, University of Washington, 1013 NE 40th Street, Seattle, WA 98105, USA,
kargl@troutmask.apl.washington.edu�, Joseph Lopes �Naval Surface Warfare Center - Panama City Division, 110 Vernon Ave,
Panama City, FL 32407, USA, joseph.l.lopes@navy.mil�, Raymond Lim �Naval Surface Warfare Center - Panama City Division, 110
Vernon Ave, Panama City, FL 32407, USA, raymond.lim@navy.mil�, Carrie Dowdy �Naval Surface Warfare Center - Panama City
Division, 110 Vernon Ave, Panama City, FL 32407, USA, carrie.dowdy@navy.mil�

Acoustic signatures of elastic targets located near sediment interfaces include effects due to energy interacting with the sediment.
Therefore, modeling target response also requires models of scattering from, penetration into and propagation within ocean sediments.
We first describe at-sea and test pond measurements carried out on “proud” �target resting on the sediment� and buried targets at fre-
quencies in the range of 2 to 50 kHz. The results from some of these measurements are then compared to models incorporating various
levels of sophistication relative to both the target and the sediment physics. The modeling hierarchy includes the following: �1� simple
sonar equation estimates that treat the target physics via a frequency dependent target strength and use formally averaged results for
sediment scattering, �2� realization level modeling that allows calculation of sediment and target scattering for individual pings with
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sufficient fidelity to carry out synthetic aperture processing �for a proud target only its geometrical scattering is considered while the
elastic response can be included for a buried target�, �3� T-matrix and finite element modeling in which the target elastic response is
included but sediment scattering is treated using formal averages and”or flat surface approximations. �Work supported by the Office of
Naval Research and the Strategic Environmental Research and Development Program, USA.�

2:00

5pUWb2. Synthetic aperture sonar imaging of simple finite targets near a sediment-water interface. Steven Kargl �Applied
Physics Laboratory, University of Washington, 1013 NE 40th Street, Seattle, WA 98105, USA, kargl@troutmask.apl.washington.edu�
, Kevin L. Williams �Applied Physics Laboratory, University of Washington, 1013 NE 40th St, Seattle, WA 98105, USA,
williams@apl.washington.edu�, Eric Thorsos �Applied Physics Laboratory, University of Washington, 1013 NE 40th St, Seattle, WA
98105, USA, eit@apl.washington.edu�, Darrell R. Jackson �Applied Physics Laboratory, University of Washington, 1013 NE 40th
Street, Seattle, WA 98105, USA, drj@apl.washington.edu�, Dajun Tang �Applied Physics Laboratory, University of Washington, 1013
NE 40th St, Seattle, WA 98105, USA, djtang@apl.washington.edu�

Synthetic aperture sonar �SAS� is used often to detect targets that are either proud or buried below a sandy sediment interface where
the nominal grazing angle of incidence from the SAS to the point above a buried target is below the critical grazing angle. A numerical
model for scattering from simple targets in a shallow water environment will be described, and can be used to generate pings suitable
for SAS processing. For buried targets, the model includes reverberation from the rough seafloor, penetration through the interface,
target scattering, and propagation back to the SAS. The reverberation and penetration components are derived from first order pertur-
bation theory where small-scale roughness and superimposed ripple can be accommodated. For proud targets, the simulations include
the scattering from the target where interaction with the seafloor is included through simple acoustic ray models. The interaction of the
target with an incident field is based on a free field scattering model. Simulations will be compared to both benchmark problems and
measurements over a frequency range of 10-30 kHz. These comparisons further support sediment ripple structure as the dominant
mechanism for subcritical penetration in this frequency range. �Work supported by the US Office of Naval Research.�

2:20

5pUWb3. Experiments and numerical modeling of low to midfrequency scattering from elastic objects near the sea floor. Mario
Zampolli �NATO Undersea Research Centre, Viale San Bartolomeo 400, 19126 La Spezia, Italy, zampolli@nurc.nato.int�, Alessandra
Tesei �NATO Undersea Research Centre, Viale San Bartolomeo 400, 19126 La Spezia, Italy, tesei@nurc.nato.int�, Finn B. Jensen
�NATO Undersea Research Centre, Viale San Bartolomeo 400, 19126 La Spezia, Italy, jensen@nurc.nato.int�, Gaetano Canepa
�NATO Undersea Research Centre, Viale San Bartolomeo 400, 19126 La Spezia, Italy, canepa@nurc.nato.int�

The scattering of low to mid-frequency sound �1-10’s of kHz� from submerged elastic structures of size O�1m� is a topic of interest
to the underwater acoustics community. In the first part of the presentation, a brief description of the relevant components of the EVA
experiment is given. The purpose of the sea trial was the acquisition of high-fidelity echoes from submerged spherical and cylindrical
targets, made of composite materials with internal layered structure. The second part of the presentation is focused on the finite-element
modeling technique developed at NURC for investigating the scattering from axially symmetric submerged elastic objects. Particular
attention is dedicated to the computation of the far field at a distance from the target via the Helmholtz-Kirchhoff integral, using the near
field sampled on the target surface, together with Green’s functions capable of describing a two-layered water-sediment fluid medium.
Those geometries, for which the overall axial symmetry is broken by the presence of the water-sediment boundary, can be treated
approximately by taking into account the boundary-reflected incident field, as well as the first order interaction between the target-
scattered echo and the sea floor. The numerical technique is validated by comparison with data collected during the EVA trial.

2:40

5pUWb4. Modeling bottom penetration for buried target detection. Raymond Lim �Naval Surface Warfare Center - Panama
City Division, 110 Vernon Ave, Panama City, FL 32407, USA, raymond.lim@navy.mil�, Gary S. Sammelmann �Naval Surface War-
fare Center - Panama City Division, 110 Vernon Ave, Panama City, FL 32407, USA, gary.sammelmann@navy.mil�

Sonar detection of targets buried in underwater sediments has been found to be complicated by surface roughness. In particular,
current-induced ripples can diffract energy down into sandy sediments to enhance buried target detection at shallow sonar grazing
angles. To validate these effects, models encompassing the dominant propagation mechanisms as well as faithfully representing the
target in the environment have been used. This paper describes our efforts to adapt transition matrix and perturbation theory models to
provide realistic predictions of buried target response for spherical and cylindrical shapes. Combining these models of scattering and
penetration required adopting some approximations to reduce computation time while retaining accuracy. Steps taken to verify and
exercise the resulting models reveal some sensitivities that accentuate the need for accurate environmental and setup ground truth for
validation of detection mechanisms. �Work supported by the Office of Naval Research and the Strategic Environmental Research and
Development Program, USA.�

3:00

5pUWb5. Scattering by a partially exposed nearly rigid cylinder: Experiments and analysis. Kyungmin Baik �Washington
State University, Physics and Astronomy Department, Pullman, WA 99164-2814, USA, nupho27@dreamwiz.com�, Philip L. Marston
�Washington State University, Physics and Astronomy Department, Pullman, WA 99164-2814, USA, marston@wsu.edu�

The backscattering from a partially exposed circular cylinder was measured for broad side illumination under conditions where the
contributions associated with the elastic response of the cylinder were expected to be weak. Grazing illumination was used. Since the
objective was to investigate the transition in the number of reflected rays with increasing exposure, it was convenient to partially sub-
merge the cylinder through the free surface of a tank of water. The magnitude of the scattering was measured for ka between 9.6 and
16 where k is the acoustic wave number and a is the radius of the cylinder. The scattering varied smoothly as a function of the cylinder’s
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exposure in agreement with analytical results based on a Kirchhoff approximation �K. Baik and P. L. Marston, IEEE J. Oceanic Eng.
�accepted��. The analysis is easily modified for the case a cylinder breaking through a flat hard interface. For the different types of rays,
path length calculations �as a function of the exposure� that are part of that analysis are also relevant to identifying echoes in SAS
images of partially exposed cylinders and spheres. �Research supported by ONR.�

3:20

5pUWb6. Elastic and interfacial contributions to SAS images of tilted metal cylinders: Laboratory experiments. Jon La Follett
�Washington State University, Physics and Astronomy Department, Pullman, WA 99164-2814, USA,
LAFOLLEJ@mail.wsu.edu�, Kyungmin Baik �Washington State University, Physics and Astronomy Department, Pullman, WA
99164-2814, USA, nupho27@dreamwiz.com�, Philip L. Marston �Washington State University, Physics and Astronomy Department,
Pullman, WA 99164-2814, USA, marston@wsu.edu�

Laboratory experiments were carried out to explore interfacial and elastic contributions to synthetic aperture sonar �SAS� images of
a solid aluminum circular cylinder having flat ends. Some of the elastic responses for free field backscattering as a function of tilt angle
could be interpreted using prior ray-based theory of generalized Rayleigh wave contributions �K. Gipson and P.L. Marston, J. Acoust.
Soc. Am. 106, 1673-1680 �1999�; 107, 112-117 �2000��. Simplified acoustic holography was also used to interpret aspects of the free
field bistatic response. To study the effects of proximity to a flat reflecting surface, the cylinder was hung through the free surface of a
water tank and monostatic SAS images were acquired by scanning the transducer location along a horizontal line. This arrangement
partially simulates SAS images of cylinders on the ocean bottom at grazing incidence. There were bright contributions to the SAS
images of tilted cylinders associated with direct elastic rays as well as with indirect elastic rays due to acoustic reflections from the free
surface of the water tank. �Research supported by ONR.�

3:40

5pUWb7. Elastic scattering by partially-solid-filled spherical shell on the seabed: Model-data comparison and physical
understanding. Alessandra Tesei �NATO Undersea Research Centre, Viale San Bartolomeo 400, 19126 La Spezia, Italy,
tesei@nurc.nato.int�, Mario Zampolli �NATO Undersea Research Centre, Viale San Bartolomeo 400, 19126 La Spezia, Italy,
zampolli@nurc.nato.int�, Gaetano Canepa �NATO Undersea Research Centre, Viale San Bartolomeo 400, 19126 La Spezia, Italy,
canepa@nurc.nato.int�

Low- to mid-frequency elastic scattering measurements were conducted in the range from 5 to 40 ka on a spherical composite shell
deployed proud on a sandy seabed. The object consists of a thin-walled shell made of layers of a random-fiber material, and then filled
partially with an isotropic solidified epoxy resin and partially with sea water. A scaled version of the object was measured in a water tank
under free field conditions. The target responses obtained with and without interaction with the seafloor boundary were compared to
simulations achieved by the NURC modeling tool Axiscat. The temporal echoes of the objects were analyzed in terms of elastic waves
supported by the structure, on the basis of a ray model. The strongest elastic components come from the interior solid filler. The ex-
perimental data of the sphere on the seabed were acquired in October 2006 during the EVA’06 trial off the Island of Elba. The free field
data were collected in the NURC water tank.

4:00-4:20 Break

4:20

5pUWb8. Robust recognition and characterization of man-made objects in shallow water using time-frequency analysis. Shaun
D. Anderson �Georgia Institute of Technology, Woodruff School of Mechanical Engineering, Graduate Box 1000, Atlanta, GA 30332,
USA, sanderson49@gatech.edu�, Karim G. Sabra �Georgia Institute of Technology, School of Mechanical Engineering, 771 Ferst
Drive, NW, Atlanta, GA 30332-0405, USA, karim.sabra@me.gatech.edu�, Manell E. Zakharia �French Naval Acadamey, BP 600,
29240 Brest-Armees, France, manell.zakharia@ecole-navale.fr�, Mario Zampolli �NATO Undersea Research Centre, Viale San Bar-
tolomeo 400, 19126 La Spezia, Italy, zampolli@nurc.nato.int�, Henrik Schmidt �MIT, 77 Mass Ave, 5-204, Cambridge, MA 02139,
USA, henrik@mit.edu�, William A. Kuperman �MPL, Scripps Institution of Oceanography, University of California, San Diego, La
Jolla, CA 92093-0238, USA, wkuperman@ucsd.edu�

For underwater sonar, time-frequency analysis, in particular Wigner-Ville analysis, has been shown to be a relevant tool for dis-
criminating a man made target �shell� from a natural one of the same shape �solid� and even to estimate some target characteristics �shell
thickness, shear velocity...�. This processing tool takes advantage of the evolutional, time dependent aspect of the echo spectrum. The
estimated time-frequency patterns can be used for detection and wideband classification of sonar echoes in order to reduce false alarms.
In particular, the so-called “coincidence pattern” appearing for specific frequency range is a robust time-frequency signature of man-
made shells. A time-frequency analysis will be presented to understand echo formation mechanisms using a standard spherical shell
model target model. The influence of the medium parameters as well as the source-receiver configuration will be investigated in free
space and then extended to the case of a shallow water waveguide. The proposed approach will be tested using target scattering data
collected during Experiments for Validation of Acoustic modeling techniques �EVA� sea test on the north shore of Isola D’Elba, Italy.
Application to mine-hunting sonar systems will be discussed.
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4:40

5pUWb9. Bi-static scattering from buried, elastic objects in shallow water waveguides. Henrik Schmidt �MIT, 77 Mass Ave,
5-204, Cambridge, MA 02139, USA, henrik@mit.edu�, Deep Ghosh �MIT, 77 Mass Ave, 5-204, Cambridge, MA 02139, USA, dghosh
@mit.edu�

The emerging autonomous network technology is enabling new operational paradigms for the concurrent detection, classification
and localization of seabed objects by collaborating AUVs. Thus, such networks can exploit the bi-static enhancement of targets which
are stealthy to conventional mono-static sonars, and the resonance properties of manmade targets. Under the GOATS and SWAMSI
programs MIT in collaboration with NURC have addressed the fundamental issues associated with the development of such a new sonar
concept. Through a series of joint experiements, various aspects of the interaction of elastic targets, completely or partially buried in the
seabed have been investicated, including the evanescent coupling of low-frequency sound �1-10 kHz� into the seabed, the coupling with
structural waves in the targets, and the 3D scattering back into the water column. The analysis is performed using a spectral virtual
source scattering model with an embedded spectral Green’s function generator which incorporates all multiple scattering effects be-
tween the target and the seabed. The target response is represented uniquely by an impedance matrix which may be computed separately
using analytical or numerical methods, depending on the target geometry. The scattering model has been combined with the OASES
code to provide a comprehensive simulation environment including all the shallow water waveguide physics.�Work Supported by ONR�.

Contributed Paper

5:00
5pUWb10. Full field modeling of multiaspect scattering from buried
objects. Ilkka Karasalo �FOI, Gullfossgatan 6, SE 16490 Stockholm, Swe-
den, ilkka.karasalo@foi.se�

Results are presented from a computational study of imaging of objects
buried in the seabed under shallow water, using a rail-mounted active sonar
and synthetic aperture processing. The medium is modeled as range inde-
pendent, composed of a shallow water layer above a seabed of a muddy
sediment containing the objects, and deeper subbottom layers. The objects
have simple shape and structure, with diameters in the range 15-195 cm.
From selected positions along the rail, the sonar insonifies the objects by

LFM pulses from a directive transmitter, and records the backscattered ech-
oes with a horizontal uniform line array �ULA�, or optionally a pair of ver-
tically separated ULAs. The signals from all sonar positions are integrated
coherently by synthetic aperture processing for enhanced azimuthal reso-
lution in the images of the objects. The parameters of the models of the me-
dium, the objects and the experimental geometry are chosen to approximate
those of a sea trial conducted in the Stockholm archipelago in 2004. The
model-predicted scattered field is computed using the XFEM-S code, based
on a frequency-domain boundary integral equation �BIE� formulation of
scattering from a smooth object in a layered fluid-solid medium. Compari-
sons of model predictions with experimental results are presented.

Invited Papers

5:20

5pUWb11. Broadband scattering from spherical shells in a waveguide: modeling and classification. John A. Fawcett �DRDC
Atlantic, PO Box 1012, Dartmouth, NS B2Y 3Z7, Canada, john.fawcett@drdc-rddc.gc.ca�

In this presentation, the exact expression for scattering from a sphere in a Pekeris waveguide �e.g., Sammelmann and Hackman, J.
Acoust. Soc. Am., 82, 1987� is discussed. The importance of the sphere”interface rescattering terms is considered. A computationally
faster multipath expansion approach is derived and its accuracy compared with the exact approach. For sufficiently high frequencies and
in the case where the rescattering terms can be ignored, the multipath approach yields accurate predictions. The broadband scattering
from an elastic-shelled sphere in a Pekeris waveguide is considered as a function of the frequency �or time for a pulse� and the sphere’s
range and depth in the waveguide. The classification problem is also discussed. The echos �time series or spectra� from a large set of
spheres with varying parameters are generated and grouped into six classes corresponding to the various shell thicknesses and materials.
Simple classifiers based upon temporal or spectral representations are considered for the spheres in free space and in a waveguide

5:40

5pUWb12. Backscattering from an elastic target near a water-sediment interface at oblique incidence: First results of tank
experiments. Jean-Pierre Sessarego �Laboratory for Mechanics and Acoustics CNRS, 31 chemin Joseph Aiguier, 13009 Marseille,
France, sessarego@lma.cnrs-mrs.fr�, Anatoliy N. Ivakin �Applied Physics Laboratory, University of Washington, 1013 NE 40th Street,
Seattle, WA 98105, USA, ivakin@apl.washington.edu�, Régine Guillermin �Laboratory for Mechanics and Acoustics CNRS, 31
chemin Joseph Aiguier, 13009 Marseille, France, guillermin@lma.cnrs-mrs.fr�

Sound scattering from a target situated near a water-sediment interface was studied in laboratory conditions in order to control
separately all the parameters involved in the scattering process. Targets of different sizes were ensonified with wide band transducers
covering the frequency range 200 kHz to 1 MHz. First, the target scattering strength was measured in the free space conditions, and the
scattering strength of the water-sediment interface was measured at oblique incidence. These characteristics were used to provide a
rough estimate for the signal-to-noise ratio for the second set of experiments where the target was situated near the interface to study
effects of target-boundary interactions. The intensity of the total scattered field was measured as a function of the beamwidth, trans-
ducer”object and object”interface distances, frequency, grazing angle, target size and the interface roughness parameters. The interface
considered here is a flattened sand surface which was studied earlier �Ivakin and Sessarego, High frequency scattering from flattened
sand sediments: effects of granular structure, J. Acoust. Soc. Am., 122, �5� 2007�. The targets were spherical glass beads of different
size. Side scan sonar images are presented and possibilities of their qualitative interpretation are discussed.

S978 S978ACTA ACUSTICA UNITED WITH ACUSTICA Vol. 94 �2008� Suppl. 1 Acoustics’08 Paris



Contributed Paper

6:00
5pUWb13. Estimates of scattering strength for buried cylindrical
targets ensonified by evanescent waves. David C. Calvo �U.S. Naval
Res. Lab., Acoust. Div., Code 7142, 4555 Overlook Ave. SW, Washington,
DC 20375, USA, david.calvo@nrl.navy.mil�, Mario Zampolli �NATO Un-
dersea Research Centre, Viale San Bartolomeo 400, 19126 La Spezia, Italy,
zampolli@nurc.nato.int�, Alessandra Tesei �NATO Undersea Research
Centre, Viale San Bartolomeo 400, 19126 La Spezia, Italy, tesei@nurc.nato
.int�

It is known that low-frequency subcritical sound waves can significantly
scatter from targets buried in a seabed due to the significant penetration
depth of the incident evanescent wave. Past computational work on scatter-
ing by buried spherical shells has been done, for example, using a T-matrix

Method �R. Lim et al., J. Acoust. Soc. Am. 93, 1762-1783 �1993��, a Virtual
Source Method �I. Lucifredi and H. Schmidt., J. Acoust. Soc. Am. 120,
3566-3583 �2006��, or finite-element methods �Zampolli et al., J. Acoust.
Soc. Am., in press�. In addition to high-fidelity results which are expected
from the preceding numerical methods, it desirable to have approximate
analytical”asymptotic predictions of multistatic scattering strength for a va-
riety of homogeneous or layered buried targets. Focusing on buried cylin-
ders of infinite or finite-length, we first compute scattering using an approxi-
mate method that makes use of separation of variables and neglects multiple
scattering between the interface and the target. Results are compared with
those generated using the Axiscat”NURC”COMSOL finite-element method.
Asymptotic estimates are then presented for scattering strength for objects
completely buried in the seafloor for a flat interface �Work sponsored by
ONR and NURC.�

FRIDAY AFTERNOON, 4 JULY 2008 ROOM 341, 2:00 TO 6:00 P.M.

Session 5pUWc

Underwater Acoustics and ECUA: Automatic Target Recognition, Sensors and Algorithms

Gerald Dobeck, Cochair
Naval Surface Warfare Ctr., Coastal Systems Station, Dahlgren Div., Panama City, FL 32407-7001, USA

Marc Pinto, Cochair
NATO Undersea Research Centre, Viale San Bartolomeo 400, La Spezia, 19126, Italy

Yvan Petillot, Cochair
School of Engineering and Physical Sciences, Heriot-Watt University, Edinburgh, EH14 4AS, UK

Invited Paper

2:00

5pUWc1. A track-before-detect algorithm for active sonar based on a hidden Markov model. Nigel H. Parsons �Thales Un-
derwater Systems Ltd., Dolphin House, Ashurst Drive, Bird Hall Lane, Cheadle Heath, SK3 0XB Stockport, UK, nigel.parsons@uk
.thalesgroup.com�

An active sonar track-before-detect algorithm is described. It is based on a hidden Markov model which uses a Viterbi algorithm to
estimate the log-likelihood ratio of the presence or absence of a target in tracks within a state space representing a set of ranges, bear-
ings, range rates and bearing rates, assuming a set of transition probabilities of changes in range rate and bearing rate. A detection is
declared if the log-likelihood ratio exceeds a certain threshold and subsequently an HMM tracker, operating on a much smaller state
space, is then employed. The performance of this algorithm on simulated data is evaluated. It is shown that, for moving and manoeu-
vring targets, the detection performance is significantly better than that of a conventional algorithm.

Contributed Paper

2:20
5pUWc2. Forward looking techniques for environment modeling,
obstacle detection and characterization. Isabelle Quidu �ENSIETA -
E3I2 Lab., 2 rue François Verny, 29806 Brest Cedex 9, France,
isabelle.quidu@ensieta.fr�, Yann Dupas �Groupe d’Etudes Sous-Marines
de l’Atlantique �GESMA�, BP 42, 29240 Brest Armées, France, yann.dupas
@dga.defense.gouv.fr�

Military underwater robots are designed to perform complex underwater
missions in both known and unknown environments. To achieve these tasks,
an Autonomous Underwater Vehicle �AUV� must be supplied with appro-
priate sensors to deal with unpredictable events that can put it in danger, and
with a high degree of decisional autonomy. In this paper, we have studied

the architecture of forward looking sensors to allow the creation of a 3D
model of the environment presenting the seabed and the obstacles that are
on the path of the AUV. Our approach is based on experimental trials using
different and complementary ways �sonars with several configurations� to
gather an information as complete as possible. This information will be pro-
cessed by the vehicle during a survey mission. Practically, we create a ref-
erence model of a static environment using a multibeam system which pro-
duces bathymetric images at different grazing angles. In the same
environment we then use a Forward Looking Sonar intended for the recog-
nition of detected echoes in comparison with the reference model. If an echo
cannot be related to a known object on the reference map, it is considered as
an obstacle, and the map is updated.
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Invited Paper

2:40

5pUWc3. Automated change detection with area matching. John Dubberley �Naval Research Laboratory, Bldg. 1005 Rm D-23,
Stennis Space Center, MS 39529, USA, john.dubberley@nrlssc.navy.mil�, Marlin Gendron �Naval Research Laboratory, Bldg. 1005
Rm D-23, Stennis Space Center, MS 39529, USA, marlin.gendron@nrlssc.navy.mil�, Maura Lohrenz �Naval Research Laboratory,
Bldg. 1005 Rm D-23, Stennis Space Center, MS 39529, USA, maura.lohrenz@nrlssc.navy.mil�

When resurveying a geographic area of the seafloor during sidescan change detection operations, an automated method to match
bottom objects imaged previously with objects imaged in the resurvey can increase efficiency and accuracy. The geographic position of
a new object relative to a historical object is a good indicator of a match. However, due to position error within either survey, there may
be more than one spatially-close object in the new imagery. To complicate matters further, the reflected energy from the new object may
be significantly different given a different incidence angle in the resurvey or the partial burial of the object. In addition, the resurveyed
object image may be below the threshold set for automatic recognition and falsely eliminated. This presentation will address these
problems and suggest possible methods for matching “constellations” of bottom objects by Dijkstra’s minimum cost - maximum flow
algorithm, control point matching, and the data-association procedure.

Contributed Paper

3:00
5pUWc4. An acoustic barrier based on amplitude variations of the ray
paths and double beamforming. Barbara Nicolas �GIPSA-lab, dep. DIS,
961, rue de la Houille Blanche, 38402 St Martin d’Hères, France,
barbara.nicolas@gipsa-lab.inpg.fr�, Philippe Roux �LGIT - CNRS - Uni-
versité Joseph Fourier, Maison des Géosciences, 1381 rue de la Piscine, BP
53, 38041 Grenoble, France, philippe.roux@obs.ujf-grenoble.fr�, Ion
Iturbe �GIPSA-lab, dep. DIS, 961, rue de la Houille Blanche, 38402 St Mar-
tin d’Hères, France, ion.iturbe@gipsa-lab.inpg.fr�, Jérôme I.
Mars �GIPSA-lab, dep. DIS, 961, rue de la Houille Blanche, 38402 St Mar-
tin d’Hères, France, jerome.mars@gipsa-lab.inpg.fr�

The objective of this work is to build an acoustic barrier to detect and
localize a target between two vertical arrays of sensors. To perform this

detection”localisation, we record the signal between each source �of the
source array� and each reveiver �of the receiver array�. Using these data, we
extract the different ray paths between sources and receivers thanks to a new
signal processing method: double beamforming. Then, we show that ray

paths and their arrival times are not affected by a target in the medium but

that ray amplitudes change. As a result, it is possible to use amplitude varia-

tion of the rays to find the target localisation. To validate these methods we

perform ultrasonic experiments in a tank. These experiments are often used

in underwater acoustics as they emulate shallow water waveguides: indeed,
by multiplying the frequency by a factor x, distances are divided by the
same factor. As acoustic and elastic propagation properties are not affected
by this scaling down, it is possible to achieve “oceanic experiments” in a
simple tank. Results of double beamforming and target detection are shown.

Invited Papers

3:20

5pUWc5. Advanced ATR techniques based on High-Resolution SAS Sensors. Enrique Coiras �NATO Undersea Research Centre,
Viale San Bartolomeo 400, 19126 La Spezia, Italy, coiras@nurc.nato.int�, Johannes Groen �NATO Undersea Research Centre, Viale
San Bartolomeo 400, 19126 La Spezia, Italy, groen@nurc.nato.int�, Benjamin Evans �NATO Undersea Research Centre, Viale San
Bartolomeo 400, 19126 La Spezia, Italy, evans@nurc.nato.int�, Marc Pinto �NATO Undersea Research Centre, Viale San Bartolomeo
400, 19126 La Spezia, Italy, pinto@nurc.nato.int�

Automatic Target Recognition �ATR� is a key element of expeditionary Mine Countermeasures �MCM� and port protection
operations. Most existing approaches to ATR are currently based on high resolution sonar sensors, which provide enough information
to obtain satisfactory detection and classification performance for the large World War 2 mine types �e.g., 2 m long cylinder�. False
alarm rates, however, are still unacceptably high for modern mines, which constrains the way operations are undertaken and often
requires either confirmation or re-evaluation by a human operator. The introduction of new AUV-mounted Synthetic Aperture Sonars
�SAS� increases the resolution, quality and range of acquired sonar images, which broadens the set of machine vision and computer
image analysis techniques that can be used for underwater ATR operations. In this paper we study the impact that the increased quality
and resolution have on performance gains and false alarm reduction. A number of classification algorithms are selected to represent the
pool of existing approaches to target detection and classification, and their performances are estimated using both simulated and real
image data in order to quantify the benefits associated to the new SAS technology. Evolution and near-future plans are discussed,
introducing emerging bio-sonar sensors, anomaly detectors and autonomous AUV systems.

3:40

5pUWc6. Rapid distinction of dumpsite objects using Multiple-Aspect Scattering - Results from scaled tank experiments.
Philippe Blondel �University of Bath, Department of Physics, Claverton Down, BA2 7AY Bath, UK, pyspb@bath.ac.uk�

Toxic dumpsites on the seafloor are causing increasing environmental concern, but traditional sonar imaging strains to distinguish
objects in unconsolidated sediments, in particular in cluttered terrains. Scaled tank experiments were conducted with four different
cylinders �fluid-filled and solid aluminium, air-filled and solid stainless steel, respectively� and two seabed types �silt and gravel�, using
the facilities at the University of Bath. The setup was a 10:1 scaled version of the EC-SITAR sea trials site in the Stockholm Archi-
pelago �Sweden�. The main aim of these experiments was to design efficient surveying strategies, later used at sea. Our studies showed
large variations depending on the aspect of these targets and their bistatic imaging configuration. These variations can be directly related
to the shapes of the targets �e.g., dimensions, presence of ribs�, their content �hollow or solid� and the material of the shells �e.g.,
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stainless steel or aluminium�. They are quantified using the combined L4 norm of the time-domain signals at each aspect. Using ap-
propriate ranges of multistatic configurations and imaging each target at three distinct aspects �45° apart�, it is possible to successfully
distinguish between similar targets with distinct contents and”or material, even in cluttered terrains.

4:00-4:20 Break

Contributed Papers

4:20
5pUWc7. Target detection of man made objects in side scan sonar
images - segmentation based false alarm reduction -. Max
Neumann �Freie Universität Berlin, Takustr. 9, 14195 Berlin, Germany,
papperlapapp@gmail.com�, Christian Knauer �Freie Universität Berlin,
Takustr. 9, 14195 Berlin, Germany, christian.knauer@inf.fu-berlin
.de�, Bodo Nolte �Forschungsanstalt der Bundeswehr für Wasserschall und
Geophysik, Klausdorfer Weg 2-24, 24148 Kiel, Germany,
bodonolte@bwb.org�, Dieter Brecht �Forschungsanstalt der Bundeswehr
für Wasserschall und Geophysik, Klausdorfer Weg 2-24, 24148 Kiel, Ger-
many, dieterbrecht@bwb.org�, Wolfgang Jans �Forschungsanstalt der
Bundeswehr für Wasserschall und Geophysik, Klausdorfer Weg 2-24, 24148
Kiel, Germany, wolfgangjans@bwb.org�, Alfons Ebert �FGAN-FOM, Gut-
leuthausstraße 1, 76275 Ettlingen, Germany, a.ebert@fom.fgan.de�

This paper presents a fast and robust algorithm for significantly reducing
the number of false detections caused by screening algorithms for side scan
sonar �SSS� images. The presented algorithm consists of two processing
steps. First, an iterative segmentation process is carried out for seperating
the image into shadow and background. This segmentation is based on an
energy function which combines the local neighborhood segment informa-
tion and the amplitude of a pixel. By minimizing this function, a clear
shadow, the most significant target characteristic, will be extracted. Second,
based on the region of interest �ROI� and the shadow contour, a robust clas-
sification approach is applied, utilizing the area of the shadow, the first two
statistical moments of the pixel amplitude and the existence of parallel lines
�Hough transformation�. This algorithm was tested using a data set with
approx. 2400 ROIs containing about 200 targets and 270 targetlike stones or
sandrippel. This data set was gathered during five different measurement
campaigns in the Baltic Sea and the Mediterranean Sea using three different

SSS systems Benthos C3D, Klein2000 and Marine Sonics�. These data were
collected by FWG and WTD71 as well as by Atlas Electronik with the
SeaOtter MK1 AUV.

4:40
5pUWc8. Sonar target-phase measurement and effects of
transducer-matching. Philip Atkins �University of Birmingham, Depart-
ment of Electronic, Electrical and Computer Engineering, Edgbaston, B15
2TT Birmingham, UK, p.r.atkins@bham.ac.uk�, Alan Islas �University of
Birmingham, Department of Electronic, Electrical and Computer Engineer-
ing, Edgbaston, B15 2TT Birmingham, UK, AXI743@bham.ac
.uk�, Kenneth G. Foote �Woods Hole Oceanographic Institution, Woods
Hole, MA 02543, USA, kfoote@whoi.edu�

Active sonar systems normally detect and classify a target based on the
amplitude of the received echo or the induced Doppler shift. However, ad-
ditional classification information may be available from the phase shift in-
troduced by some targets as a result of the boundary conditions. For ex-
ample, reverberation from the sea surface and scattering from fish
swimbladders introduce an additional phase shift that may not be present in
returns from an acoustically stiffer seabed or synthetic target. Algorithms
based on the use of subband correlators are presented for measuring the
phase shifts introduced by the boundary conditions on stationary and mov-
ing targets when insonified by broadband transmissions. These techniques
are used to remove the phase shifts introduced by the unknown target. How-
ever, the unknown phase characteristics of the transducer, matching circuit,
and electronic circuitry of a sonar system imply that target-phase measure-
ments are very difficult to make in any practical system. The effects of add-
ing a Butterworth-derived matching circuit to a Reson TC2130 transducer
are presented for the case of sinusoidal frequency-modulated excitation of
solid elastic and thin elastic-shelled hollow spheres. It is concluded that
target-phase measurements can enhance the classification performance of a
suitably calibrated sonar system.

Invited Papers

5:00

5pUWc9. Evaluation of portable high-frequency sonars for diver identification. Anna Crawford �Defence R&D Canada Atlan-
tic, P.O. Box 1012, 9 Grove St, Dartmouth, NS B2Y 3Z7, Canada, anna.crawford@drdc-rddc.gc.ca�, Vance Crowe �Defence R&D
Canada Atlantic, P.O. Box 1012, 9 Grove St, Dartmouth, NS B2Y 3Z7, Canada, vance.crowe@drdc-rddc.gc.ca�, Thomas Pastore
�NATO Undersea Research Centre, Viale San Bartolomeo 400, 19126 La Spezia, Italy, Pastore@nurc.nato.int�, Ronald Kessel �NATO
Undersea Research Centre, Viale San Bartolomeo 400, 19126 La Spezia, Italy, Kessel@nurc.nato.int�

Obtaining a positive identification is a critical step in most tiered harbour protection strategies for countering underwater intruders.
It is generally recognised that sonar is one of the best tools for underwater imaging, however operating in a harbour environment
presents challenges. As part of an on-going harbour protection research project, small easily portable high-frequency sonar systems are
being investigated as a means to equip small response craft with intruder identification capability. Several systems are being considered,
with the most comprehensive testing by DRDC to date being done on small Canadian-made sonars. Tests were conducted in local
harbour waters in Halifax, Canada, and in La Spezia, Italy, through participation in the NATO Undersea Research Centre Response
Against Diver Intrusions �RADI� joint trial, conducted in November 2007. A variety of small sonars and manned and unmanned re-
sponse craft were used during the RADI trial. Evaluation of the performance of these devices for the task of diver identification in
realistic conditions will be discussed.

5:20

5pUWc10. Features for propagation-invariant classification of underwater targets. Patrick Loughlin �University of Pittsburgh,
348 Benedum Engineering Hall, Dept. of Electrical & Computer Engineering, Pittsburgh, PA 15261, USA,
loughlin@engr.pitt.edu�, Greg Okopal �University of Pittsburgh, 348 Benedum Engineering Hall, Dept. of Electrical & Computer En-
gineering, Pittsburgh, PA 15261, USA, gno1@pitt.edu�

As sound propagates in shallow water, it is subject to frequency-dependent spreading and attenuation �dispersion and damping�. In
active sonar, these propagation-induced changes can be detrimental to automatic classification because the observed backscatter depends
on the propagation environment and how far the wave has traveled. One way to address this problem is to develop propagation-invariant
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features of the wave that can be used in automatic classification. In this talk, we present temporal, spectral, and cepstral moment-like
features of a wave that are invariant per mode to dispersion and damping. Classification results on numerical simulations of the back-
scatter from different steel shells propagating in a Pekeris waveguide with damping and random variations will be presented. �Supported
by ONR grants N00014-06-1-0009 and N00014-07-10355�

Contributed Paper

5:40
5pUWc11. MCM sensor requirements: performance measures.
Samantha Dugelay �Dstl, Building A32, Winfrith Technology Centre, DT2
8WX Dorchester, UK, sdugelay@dstl.gov.uk�

This paper presents a comparison of two measures of performance suit-
able to characterise operational performance of mine hunting sonars in vari-
ous environmental conditions. The first measure is a direct adaptation of in-
formation theory and bounds the capability of a sonar to distinguish between
objects, i.e., a classification capability. The bounds take into account the
amount of distinguishable pixels between objects and the statistical infor-
mation content of each pixel. Successfully applied in Radar, this approach

has also demonstrated the performance of synthetic aperture sonar at NURC
using a Rayleigh distribution for statistical pixel distribution. The measure is
now being further developed to include high resolution distributions such as
K-law which readily appear in high resolution images. The second measure,
Johnson’s criteria aims to provide guidance on resolution required for op-
erator detection, classification and identification. This measure originally de-
rived from experiments on night vision images is now being modified to si-
multaneously incorporate target highlight and shadow information in
varying environmental conditions. Finally, the predictions of these measures
will in the future be compared to each other and to current system
performances.

FRIDAY AFTERNOON, 4 JULY 2008 ROOM 342B, 2:20 TO 3:40 P.M.

Session 5pUWd

Underwater Acoustics and ECUA: Acoustic Data Fusion

Eric Maillard, Cochair
Reson Inc, Golet, CA, USA

Benoit Zerr, Cochair
DGA”GESMA, BP42, Brest Armées, 29240, France

Contributed Papers

2:20
5pUWd1. Multisegmentation of sonar images using belief function
theory. Mounir Dhibi �ENSIETA E3I2, 2 rue François Verny, 29806 Brest
Cedex 9, France, mounir.dhibi@ensieta.fr�, Romain Courtis �I2ETA Ro-
main Courtis, GESMA”SDP”GDM, BP 42, 29240 Brest Armées, France,
Romain.Courtis@dga.defense.gouv.fr�, Arnaud Martin �ENSIETA E3I2, 2
rue François Verny, 29806 Brest Cedex 9, France, arnaud.martin@ensieta
.fr�, Isabelle Quidu �ENSIETA - E3I2 Lab., 2 rue François Verny, 29806
Brest Cedex 9, France, isabelle.quidu@ensieta.fr�

Today side scan sonar is one of the most efficient sensors for Rapid En-
vironment Assessment missions. Unfortunately, features extracted from a
given area are strongly dependent on the relative position of the sensor �e.g.,
due to the shadow or the gain variation�. That could conduct to a bad seg-
mentation of the seabed. However, due to the fact that operational systems
give very often multiple views of the same area we use the redundancy. In
this work, we propose to fuse multiview segmentations in order to outper-
form the seabed classification. First we present a way to characterize the
seabed using as a start point, a texture analysis in order to extract parameters
on images. Then, a classification method allows allocating a class according
to the type of sediment for the different standpoints. The proposed classifier
fusion is based on the belief function theory. We present results from a set of
experiments conducted to evaluate the proposed approach with real sonar
images and we discuss them.

2:40
5pUWd2. Elimination of corner-turning in FFT-based sonar array
beamforming. Jacob Barhen �Oak Ridge National Laboratory, 1 Bethel
Valley Road, Oak Ridge, TN 37831-6015, USA, barhenj@ornl.gov�, Travis
Humble �Oak Ridge National Laboratory, 1 Bethel Valley Road, Oak Ridge,
TN 37831-6015, USA, humblets@ornl.gov�, Michael Traweek �Office of
Naval Research, 875 North Randolph Street, Arlington, VA 22203, USA,
Mike.Traweek@navy.mil�

The expected availability, in the near future, of an ultralow power ver-
sion of the revolutionary IBM CELL multicore processor opens unprec-
edented opportunities for implementing sophisticated signal processing al-
gorithms faster and within a much lower energy budget. The concept of
“corner turning” has been, for many decades, at the heart of array beam-
forming via Fourier transforms. As widely reported in the open literature
�both for sonars and radars�, the computational sequence involving corner
turning operations, i.e., the sequence: temporal Fourier transforms --� data
cube corner turning --� spatial Fourier transforms, constitutes one of the
primary obstacles to achieving high-performance and lower power dissipa-
tion �by reducing the number of times memory is accessed�. Even with the
emergence of novel multicore processors, leading providers �e.g., Mercury
Computers� still include explicit corner turning stages in their computational
flow architectures for multidimensional array processing. The primary inno-
vation reported in this paper addresses the development of a computational
scheme that avoids altogether the corner turning stage. We discuss its imple-
mentation on currently available CELL technology �65 nm SOI� and dem-
onstrate close to an order of magnitude speed-up compared to the scheme
with corner turning implemented on the same processor.

S982 S982ACTA ACUSTICA UNITED WITH ACUSTICA Vol. 94 �2008� Suppl. 1 Acoustics’08 Paris



3:00
5pUWd3. Multiple-sensor fusion approach to seabed classification.
Benoit Zerr �DGA”GESMA, BP42, 29240 Brest Armées, France,
benoit.zerr@dga.defense.gouv.fr�, David Kerneis �ENST Bretagne Dept.
ITI, Technopôle Brest-Iroise - CS 83818, 29238 Brest Cedex 3, France,
david.kerneis@enst-bretagne.fr�, Basel Solaiman �ENST Bretagne Dept.
ITI, Technopôle Brest-Iroise - CS 83818, 29238 Brest Cedex 3, France,
basel.solaiman@enst-bretagne.fr�

Seabed classification is key issue for civilian and military underwater
applications, from offshore exploitation to mine counter measure. Most of
the existing automated classification techniques relies on the analysis of the
data provided by a single sensor, supposed to unambiguously separate the
different classes of seabed. In this paper we present a different approach
which considers that, even if a sensor cannot tell the differences between
two classes, classification will improve by considering that the seabed be-
longs to one of these two classes, and, further, that the analysis of the data
from another sensor can resolve the ambiguity. For each sensor, the classi-
fication is achieved in a conventional way by feature extraction and super-
vised classification. The fusion of the results implements the theory of evi-
dence through Dempster-Shafer method. After a description of the method,
the paper discusses the experimental results from the fusion of information
delivered by three sensors: an imaging sidescan sonar, a vertical echo
sounder and an interferometric bathymetric sonar. The major part of the ex-
perimental data has been acquired by towed or hull mounted sensors. As
these sensors are a subset of the payloads operated simultaneously by the
new DGA-SHOM DAURADE AUV, preliminary seabed classification re-
sults in covert REA missions will also be presented and discussed.

3:20
5pUWd4. Acoustic data fusion devoted to underwater vegetation
mapping. Claire Noel �Semantic TS, 39 Ch Buge, 83110 Sanary, France,
noel@semantic-ts.fr�, Christophe Viala �Semantic TS, 39 Ch Buge, 83110
Sanary, France, viala@semantic-ts.fr�, Michel Coquet �Semantic TS,
39 Ch Buge, 83110 Sanary, France, coquet@semantic-ts.fr�, Benoit
Zerr �DGA”GESMA, BP42, 29240 Brest Armées, France, benoit.zerr
@dga.defense.gouv.fr�, Thierry Perrot �CEVA, Presqu’île de Pen Lan BP3,
22710 Pleubian, France, thierry.perrot@ceva.fr�

This paper presents research tasks conducted by SEMANTIC TS, in col-
laboration with GESMA, aimed to develop a mapping method for underwa-
ter vegetation lying on seabed. First stage is to develop a method for detect-
ing and characterizing vegetation on the seabed using the acoustic response

from a conventional single beam echo sounder. This new method is then op-

erated simultaneously with multibeam sonar producing micro-relief infor-

mation and side scan sonar providing gray scale levels associated with bot-

tom reflectivity. Then fusion of these three data is processed. We show

efficiency of these multisensor data fusion concept to get very precise sea-

bed vegetation mapping in a way reducing truth control �video and diving

investigations�. Sensors and method accuracy allow obtaining, like in bio-

medical field, real 3D scan pictures of seabed vegetation. This study is first

applied to posidonia and cymodocea, which play a key role in Mediterra-
nean’s echosystem. Then, extension of the method is investigated to address
laminaria which may significantly affect the performance of acoustic and

optical sensors used for sea-mines detection and this paper presents results

of data fusion mapping on an Atlantic sea area covered by luminaria, studied

and well known by the CEVA.

FRIDAY AFTERNOON, 4 JULY 2008 ROOM 342B, 4:00 TO 6:20 P.M.

Session 5pUWe

Underwater Acoustics and ECUA: Noise Suppression, Robust Direction of Arrival, and Target Strength
Estimation

Georges Bienvenu, Cochair
Thales Naval Division, Thales Underwater Systems, France

Ronald A. Wagstaff, Cochair
National Center for Physical Acoustics, University of Mississippi, University, MS 38677, USA

Contributed Papers

4:00
5pUWe1. “Venus’s-noisetrap” high-gain adaptive processor. Ronald
A. Wagstaff �National Center for Physical Acoustics, University of Missis-
sippi, University, MS 38677, USA, rwagstaf@olemiss.edu�, Heath E.
Rice �National Center for Physical Acoustics, University of Mississippi,
University, MS 38677, USA, herice@olemiss.edu�

The Venus’s-noisetrap is a high gain adaptive signal processor inspired
by Venus’s-flytrap, an insect eating plant. The Venus’s-noisetrap utilizes
single sensor or beamformed spectral data. It “traps” the data samples by
modifying the governing equations in a manner that each spectral sample is
adaptively “trapped” before averaging. The trapping process is a fluctuation-
based temporal coherence determination of whether the time history in each
spatial or spectral bin is signal or noise. Signals are set “free”, while the
noise remains trapped, blocking it from participating in the averaging
process. For ocean acoustic data, the processor automatically identifies sig-
nals from submerged sources. In addition, the Venus’s-noisetrap achieves
large signal-to-noise ratio �SNR�, high spectral and spatial resolution, and
auto-identification of signals. The techniques that cause this processor to

mimic the Venus’s-flytrap will be discussed, and the method of continuously
adapting the governing equations to the unpredictable signal and noise en-
vironment will be illustrated. Results will be presented to show the proces-
sor’s large SNRs and corresponding enhancements in spectral and spatial
resolution.

4:20
5pUWe2. Suppression of oceanic reverberation by subspace methods.
Xuan Li �Institute of Acoustics, Chinese Academy of Sciences, 100080
Beijing, China, happyxuanli@hotmail.com�, Xiaochuan Ma �Institute of
Acoustics, Chinese Academy of Sciences, 100080 Beijing, China,
maxc@mail.ioa.ac.cn�, Chaohuan Hou �Institute of Acoustics, Chinese
Academy of Sciences, 100080 Beijing, China, hch@mail.ioa.ac.cn�

Acoustic signal processing in shallow water environments is a challeng-
ing problem because of the presence of reverberation. Based on some mod-
els of reverberation, data from sensors array is pretreated to suppress
reverberation. Considering reverberation as a sum of echoes of transmitted
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signal, the principal component inverse �PCI� algorithm deletes the largest
singulars of data matrix, which is constructed from array data. However, es-
timating a threshold which is needed in PCI is difficult in practice. In this
paper, two new subspace methods, Deleting Big Eigenvalues and Subspace
Projection are proposed. The two novel methods, substituting automatic
signal-number estimation for threshold estimation, are operated via
eigendecomposition. According to a simulation which takes broadband lin-
ear modulated frequency signal as transmitted signal, these two methods
show a similar performance but smaller computing quantity compared with
PCI.

4:40
5pUWe3. Coherent effects of flow- and pressure-hull of a generic
submarine on target scattering in an active sonar performance model.
Pieter Schippers �TNO-D&V-Underwater Technology, Oude Waalsdorper-
weg 63, Post Box 96864, 2509 JG The Hague, Netherlands, pieter.schippers
@tno.nl�

Since the late eighties the sonar performance model ALMOST for active
and passive sonar is under development at TNO. For active detection per-
formance, first a point target was used, with a single target strength value
dependent on parameters like aspect angle, based on measurements or other
sources. However by now there is a demand for TS of ships and wakes with
realistic dimensions and characteristics. A generic sub was modeled with ad-
ditional software routines, as a pixel file. A newly developed time domain
model for hull reflection was implemented, also using scattering pixels, as-
suming multiple scattering with damping in the metal hull layer. This exten-
sion of the pixel modelling is evaluated versus literature data. Some mod-
eling results of target strength computations are shown, for a generic
submarine with pressure hull, with aspect angle, frequency and bandwidth
as parameters.

5:00
5pUWe4. Robust capon beamformer for port”starboard discrimination
of twin-line array. Zaixiao Gong �National Laboratory of Acoustics, In-
stitute of Acoustics, Chinese Academy of Sciences, NO.21, Bei-Si-huan-Xi
Road, 100080 Beijing, China, gzx@mail.ioa.ac.cn�

Compared with the single-line array, the twin-line array have the poten-
tial to solve the port”starboard discrimination problem. Conventional
method of geometric phase shifting has been used to distinguish the port”s-
tarboard of the target. But it can only be used to solve the problem when the
frequency bandwidth is limited. The method based on optimum beamform-
ing for hydrophone triplets can hardly be applied with the twin-line arrays.
Aimed at the twin-line arrays port”starboard discrimination problem, a
method based on the robust capon beamformer is proposed in this paper,
which has advantages of concise algorithm and robustness against the aber-
ration of the array shape. And the method works better with wider frequency
bandwidth. Simulation and on sea experiment data are analyzed to verify the
method.

5:20
5pUWe5. A numerical method for array sensor noise field calculation
in detection performance optimization. Chao Sun �Institute of Acoustic
Engineering, Northwestern Polytechnical University, 710072 Xi’an, China,
csun@nwpu.edu.cn�, Bo Yang �Institute of Acoustic Engineering, North-
western Polytechnical University, 710072 Xi’an, China,
yangbo@mail.nwpu.edu.cn�, Yixin Yang �Institute of Acoustic Engineer-
ing, Northwestern Polytechnical University, 710072 Xi’an, China, yxyang
@nwpu.edu.cn�

Different from the generally adopted criteria of minimizing the sidelobe
level and maximizing the array gain in the weighting design of a sonar array,
an approach was proposed recently to optimize the shading weights with the
aim of maximizing the deflection coefficient in the square-law detector,
which in essence suppresses the self-noise by including the noise informa-

tion at array sensors in the optimization procedure. When several noise
sources are present and”or an analytical expression of the noise transfer
function is not available, the sensor noise needs to be measured in forming
the sensor noise response cross correlation matrix required in the optimiza-
tion which is very demanding when an array with large number of sensors is
considered. To avoid the tedious work of noise measurement, a numerical
method is developed in this paper. In this method, the main self-noise
sources are assigned with different positions and strengths and the noise
field at the array sensors is calculated via either the finite element method or
the boundary element method. Tank experiment validated the effectiveness
of this method. By using this method, the detection performance of a sensor
array can be predicted before it is physically built and tested in under prac-
tical conditions.

5:40
5pUWe6. Improving spatial resolution of interferometric bathymetry
in multibeam echosounders. Gerard Llort-Pujol �ENST-Bretagne, Dpt
ITI, CS 83818, 29238 Brest Cedex 03, France, gerard.llort
@enst-bretagne.fr�, Christophe Sintes �ENST-Bretagne, Dpt ITI, CS
83818, 29238 Brest Cedex 03, France, christophe.sintes
@enst-bretagne.fr�, Xavier Lurton �Institut Français de Recherche pour
l’Exploitation de la Mer, NSE”AS, BP 70, 29280 Plouzané, France, lurton
@ifremer.fr�

Most multibeam echosounders used in seafloor mapping use the inter-
ferometry method for bathymetry measurement, based on the zero-crossing
of the phase difference between two sub-arrays. In this approach, only one
sounding is computed per formed beam, and the spatial resolution is linked
to the beam footprint extent. Using the whole content of the phase difference
signal vs time makes it possible ideally to get a bathymetry data sampled at
the very resolution of the digitised signal. A trade-off is however to be found
between this resolution improvement and the increase in the measurement
noise. The performances of interferometric bathymetry are presented, to-
gether with the constraints of the resolution-accuracy trade-off, and a pre-
sentation of a high-resolution algorithm for interferometric bathymetry ap-
plicable to multibeam systems. This is illustrated by results obtained on a
wreck, showing the remarkable improvement achievable in resolution over a
real target. The potentialities for this method are promising, since it allows
to process, in the same beam, targets on the seafloor and inside the water
column; simplifications in multibeam sounders array structure and process-
ing are also to consider.

6:00
5pUWe7. Adaptive removal of a known interference and its scattered
energy. Yung P. Lee �SAIC, 4001 N. Fairfax Dr, Suite 175, mail stop
1-11-1, Arlington, VA 22203, USA, yung.p.lee@saic.com�, William
Lee �Duke University, Department of Electrical and Computer Engineering,
Durham, NC 27708, USA, wwl3@duke.edu�

In underwater passive processing, the nearby fast moving loud surface
ships produce nonstationary interference field and limit most sonar
performance. After 9”11, AIS �automatic identify system� is required for
ships larger than 60’s, providing ground truth of positions, speeds, and other
ancillary information for the nearby surface ships. This study investigates
adaptive removal of a known loud signal using the ground truth information
and acoustic propagation modeling. In addition, scattered energy away from
the loud signal is identified through a delay correlation processing and is
also removed. In a segment of MAPEX2k experiment conducted by
SACLANT Centre off the west coast of Italy on November 28, 2000, the
research vessel ALLIANCE towed an array at 2 m”s passing by a moored
controlled source. The controlled source transmitted a loud 1-s 150-500 Hz
LFM sequence every 15 s. In this setting, the fixed controlled source gen-
erated a nonstationary interference field received on the towed array. With
the knowledge of the array tow track and source position the performance of
removing the known interference and its scattered energy in a real shallow
water environment is examined.
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Underwater Acoustics and ECUA: Sound Generation and Attenuation

Theodore G. Jones, Cochair
U.S. Naval Research Laboratory, Code 6795, 4555 Overlook Ave. SW, Washington, DC 20375, USA

Andrzej Zak, Cochair
Polish Naval Academy, Smidowicza 69, Gdynia, 81-103, Poland

Contributed Papers

4:40
5pUWf1. Neural classification of ships hydroacoustic signatures.
Andrzej Zak �Polish Naval Academy, Smidowicza 69, 81-103 Gdynia, Po-
land, a.zak@amw.gdynia.pl�

The paper presents method of classification of hydroacoustic signatures
generated by moving ship. Classification is a procedure in which individual
items are placed into groups based on quantitative information on one or
more characteristics inherent in the items. In this paper the hydroacoustics
signals classification is understood as the process of automatically recogni-
tion what kind of object is generating acoustics signals on the basis of in-
dividual information included in generated sounds. Hydroacoustics signal
classification is a difficult task and it is still an active research area. Auto-
matic signal classification works based on the premise that sounds emitted
by object to the environment are unique for that object. However this task
has been challenged by the highly variant of input signals. The paper in-
cludes discussion about unique of sound generated by moving ships. To
solve problem of hydroacoustic signatures classification the Kohonen net-
works which belongs to group of self organizing networks where chosen.
Hydroacoustic signals were acquired on the Polish Navy Range during the
complex ship measurement. At the end the results of classification of under-
water noises made by ship were presented.

5:00
5pUWf2. Underwater acoustic generation with narrow and broadband
lasers. Theodore G. Jones �U.S. Naval Research Laboratory, Code 6795,
4555 Overlook Ave. SW, Washington, DC 20375, USA,
ted.jones@nrl.navy.mil�, Melissa K. Hornstein �U.S. Naval Research Labo-
ratory, Code 6795, 4555 Overlook Ave. SW, Washington, DC 20375, USA,
melissa.hornstein@nrl.navy.mil�, Antonio C. Ting �U.S. Naval Research
Laboratory, Code 6795, 4555 Overlook Ave. SW, Washington, DC 20375,
USA, antonio.ting@nrl.navy.mil�, Zachary W. Wilkes �Research Support
Instruments, Inc., 4325 Forbes Blvd, Ste B, Lanham, MD 20706, USA,
zachary.wilkes@nrl.navy.mil�, Dennis A. Lindwall �U.S. Naval Research
Laboratory-Stennis, Marine Geosciences Division, Code 7432, Stennis
Space Center, Stennis, MS 39529, USA, lindwall@nrlssc.navy.mil�

Underwater laser acoustic sources, generated by intense pulsed lasers on
above-water and underwater platforms, are under investigation. In a novel
configuration, a tailored intense broadband laser pulse can be designed to
propagate many meters underwater and compress at a predetermined remote
location. Controlled compression of these optical pulses is governed by a
combination of optical group velocity dispersion �GVD� and nonlinear Kerr
self-focusing, resulting in photoionization, localized heating, and shock
generation. Recent and ongoing experiments include near-field acoustic
source characterization using lens-focused pulses of a broadband 400 nm Ti:
sapphire laser, as well as 1064 nm and 532 nm narrowband YAG laser
pulses. Also, the nonlinear optical Kerr index of water at 400 nm was pre-
cisely measured. Acoustic source characterization includes measurements of
photoacoustic energy conversion efficiency, acoustic power spectrum, and
directivity. Experimental results will be presented, and laser sources and

techniques for underwater acoustic generation will be compared. �This work
is supported by the U.S. Office of Naval Research.�

5:20
5pUWf3. Recent progress on the theoretical modeling of underwater
acoustics induced by sonic booms. Johnson C. Wang �The Aerospace
Corporation, System Planning and Engineering, El Segundo, CA 90245-
4691, USA, Johnson.C.Wang@aero.org�, Charles P. Griffice �The
Aerospace Corporation, System Planning and Engineering, El
Segundo, CA 90245-4691, USA, Charles.P.Griffice@aero.org�, Adam M.
Fincham �University of Southern, Aerospace & Mechanical Engineering,
854 W Downey way, Los Angeles, CA 90089-1191, USA, afincham@usc
.edu�, John R. Edwards �U. S. Air Force, Air Force Space Command, 483
N. Aviation Blvd., El Segundo, CA 90245-2808, USA, John.Edwards
@LOSANGELES.AF.MIL�, Adel A. Hashad �U. S. Air Force, Air Force
Space Command, 483 N. Aviation Blvd., El Segundo, CA 90245-2808,
USA, Adel.Hashad@LOSANGELES.AF.MIL�

This paper, review and status in nature, consists of three parts: �1� The
salient nature and results of the published papers from an ocean sonic boom
�OSB� project will be reviewed including theoretical and experimental stud-
ies of the wavy surface effect on the underwater acoustics, a three-
dimensional theory of underwater acoustics and the underwater acoustics in-
duced by a sonic boom traveling at hyper-velocity speeds. �2� New
unpublished results will be reported including studies of sonic boom under-
water overpressures affected by ocean finite depth and ocean stratification
�variable sound speed�. These studies are possible due to the derivation of a
semi-similar transformation for the underwater acoustics governing equa-
tions and the application of high performance computers. �3� The prelimi-
nary results of the work-in-progress will also be discussed including three-
dimensional extensions of former professor H. K. Cheng’s two-dimensional
wavy surface theory and laboratory verification.

5:40
5pUWf4. Influence of a resonance changer on the sound radiation of a
submarine. Sascha Merz �University of New South Wales, School of Me-
chanical and Manufacturing Engineering, 2052 Kensington, Australia,
sascha.merz@gmx.net�, Roger Kinns �University of New South Wales,
School of Mechanical and Manufacturing Engineering, 2052 Kensington,
Australia, roger.kinns@aol.com�, Nicole J. Kessissoglou �University of
New South Wales, 2052 Sydney, Australia, n.kessissoglou@unsw.edu.au�

In order to reduce the excitation of the submarine hull through the shaft,
a vibration attenuation system, called a resonance changer, can be imple-
mented in the propeller”propulsion system. The effectiveness of such a sys-
tem in reducing the low frequency sound radiation characteristics of a sub-
marine is investigated. Only sound radiation due to fluctuating propeller
forces, which are generated by the operation of the propeller in a nonuni-
form wake, is considered. These fluctuating forces are transmitted to the
submarine hull through the fluid, as well as through the propeller shaft. Both
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types of excitation cause hull vibration and sound radiation. The accordion
modes of the pressure hull, are particularly efficient sound radiators. Param-
eters for the resonance changer system have been optimised previously by
considering only excitation of the hull through the shaft. It is shown that the
effectiveness of the resonance changer at different frequencies is modified
significantly in a typical full-scale implementation, due to the sound radia-
tion from the propeller. The effect on performance is increased further when
the vibration of the propeller itself is taken into account. Therefore overall
optimisation of any resonance changer system requires a comprehensive
model. Some of the principal effects are explored in this paper.

6:00
5pUWf5. The research on measuring the coefficient of sound
absorption in turbid seawater. Qi Li �Harbin Engineering University,
College of Underwater Acoustic Engineering, 150001 Harbin,
China, chizhafengyun1979@126.com�, Yongwei Liu �Harbin Engineering

University, College of Underwater Acoustic Engineering, 150001 Harbin,
China, chizhafengyun1979@126.com�

When naval mine-hunting sonars and side-scan surveying sonars oper-
ating at 20�60 kHz are working in shallow coastal waters, the visco-
thermal absorption of sound by suspended mud in the water may greatly de-
crease their detection properties. This kind of water is also characterized as
turbid seawater. However, the research on measuring the coefficient of
sound absorption in turbid seawater has little been done. The main differ-
ence between turbid seawater and clear seawater is that there are mud par-
ticles suspending in turbid seawater. It is also the main reason why sound
absorption in turbid seawater is greater than that in clear seawater. In the
paper, the coefficient of sound absorption at 20̃ 60 kHz in turbid seawater
has been measured by the reverberation technique. Results demonstrate that
if the concentration of the mud is bellow 0.11 kg”m3, the mud in turbid sea-
water doesn’t cause additional absorption. When the concentration of the
mud is between 0.14 and 0.49 kg”m3, the coefficient of sound absorption in
turbid seawater is as twice at least as that in clear seawater.
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Bilbao, Stefan–S203, S270, S553,

S554, S697
Bilka, Michael–S572
Billon, Alexis–S942, S956,

Cochair Session
5aAAd �S800�, Cochair
Session 5pAAb �S942�

Billson, Duncan R.–S406
Bin Ali, Tareq–S547
Bingham, Brian–S677
Biot, Marco–S205
Birdsall, Theodore G.–S945
Birer, Alain–S28, S29, S814
Birkett, Stephen–S412, S692
Biron, Daniel–S342
Bisceglie, Alessandro–S295
Bischel, Marsha S.–S221, S848
Bischof, John–S32
Bissinger, Brett E.–S615, S775
Biwa, Tetsushi–S577
Bjørnø, Leif–S220
Blaauw, Merlijn–S697
Black, Matthew–S359
Blaga, Florin–S61
Blair, Ballard–S924
Blairon, Nicolas–S565

Blaisot, Jean Bernard–S293
Blaisot, Jean-Bernard–S487
Blake, William–S159, S160, S165
Blanc-Benon, Philippe–S183,

S280, S575, S576,
S861, Cochair Session 4aPAa
�S573�, Cochair Session
4pPAk �S739�

Blanc, Elisabeth–S859, S861
Blanc, François–S49
Blanc, Samuel–S704
Blanchard, Lola–S44
Blanchet, Marie-Anne–S393, S812
Blanchi, Julie–S665
Blandea, Vincent–S903
Blasco, Hugues–S441
Blau, Matthias–S43
Bleeck, Stefan–S376
Bleses, Dorthe–S214
Bleszynski, Elizabeth–S597
Bleszynski, Marek–S597
Bleuzen, Aurore–S143
Blick, Robert H.–S312
Bliss, Donald B.–S95, S793,

Cochair Session 5aSAa
�S899�

Bliss, Donald–Cochair Session
5aSAd �S908�

Blodgett, Allison–S110, S915
Blomkvist, Vanja–S126
Blomme, Erik–S430, S441
Blondeau, James–S740
Blondel, Philippe–S239, S245,

S392, S472, S980,
Cochair Session 5aUWc
�S927�, Cochair
Session 5aUWg �S935�

Bloomfield, Alan–S843
Bloquet, Stéphane–S842
Blottman, John B.–S45, Chair

Session 1pEAd �S45�,
Cochair Session 2aEAa �S146�

Blottman, John–Cochair
Session 2pEAg �S268�

Blumstein, Daniel T.–S134
Boë, Louis-Jean–Cochair Session

5aSCa �S909�
Bobaru, Florin–S320
Bobrovnitskii, Yuri–S208, S341
Bocca, Pietro–S732
Boccara, Albert-Claude–S403,

S462, S545, S672
Boccardi, Emiliano–S783
Bockenhauer, Samuel D.–S809
Bockstael, Annelies–S337
Boczar, Tomasz–S286, S348
Bodard, Guillaume–S157
Bodin Danielsson, Christina–S2
Boeck, Michelle–S283
Boeckx, Laurens–S66, S67, S669
Boegli, Hans–S851, S852
Boersma, Paul–S918
Bogey, Christophe–S52, S54
Bogut, Marijan–S291
Bőhm, Tamás–S918
Bohn, Ocke-Schwen–S911
Boileau, Jean-Pierre–S272
Boirlaud, Matthieu–S792
Boivin, Georges–S817
Bolükbas,Deniz–S629
Boldt, Jesper B.–S98
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Bolduc, Maxime–S92
Bolin, Karl–S567
Bolkovac, Ivan–S314
Bollade, Laurent–S418
Bolton, J. Stuart–S96, S704,

Cochair Session 3aNSc
�S417�, Cochair Session 4pNSc
�S703�, Cochair Session
4pNSk �S713�,
Cochair Session 4pNSn �S716�

Bombien, Lasse–S363,
S772

Bonada, Jordi–S697
Bonamy, Cyrille–S54
Bonaventura, Patrizia–S112
Bond, Zinny–S765
Bondy, Jeff–S329
Bonello, Bernard–S70, S312
Bonfiglio, Paolo–S69, S316
Bongini, Estelle–S900
Bongiovanni, Kevin–S861
Bonhoff, Hannes A.–S343
Bonnasse-Gahot, Laurent–S214
Bonneau, Anne–S458
Bonneau, Lénaïc–S306
Bonneel, Nicolas–S600
Bonnel, Anna C.–S596
Bonnel, Anne-Marie–S890
Bonnet- Ben Dhia,

Anne-Sophie–S162, S440
Bonnet-Ben Dhia,

Anne-Sophie–S414
Bonsi, Davide–S385
Boominathan, Prakash–S411
Boone, Marinus M.–S754
Boonen, Steven–S669
Boots, Henk–S408
Borée, Jacques–S720
Bor, Stephanie–S896
Borchert, Elizabeth–S898
Borden, Mark–S248
Borejko, Piotr–S972
Borello, Alex–S707
Borello, Gérard–S92, S346, S707
Borgeaud, David M.–S386
Borkent, Bram–S77
Boroditsky, Leonid–S206
Borst, Jeroen–S57, S62
Borucki, Sebastian–S286, S348
Borza, Dan–S61, S204,

S289, S900
Bös, Joachim–S905
Bose, Nirmal K.–S615, S775
Bose, Sandip–S405
Bosseler, Alexis N.–S365, S774
Bossis, Dorothée–S819
Bossy, Emmanuel–S403, S462,

S545, S672, S962,
Cochair Session 3aBBb
�S401�, Cochair
Session 4pBBd �S672�,
Cochair Session 5aBBb �S817�

Bossy, Laure–S962
Bost, Wolfgang–S402
Bot, Patrick–S454
Botros, Andrew–S694
Botteldooren, Dick–S168, S337,

S426, S563
Bou Matar, Olivier–S70, S430,

S441, S862, S864
Bou-Cabo, Manuel–S937

Boué, Christine–S545
Bouakaz, Ayache–S142, S143,

S144, S250, Cochair
Session 2aBB �S141�, Cochair
Session 2pBBc �S251�

Boubenider, Fouad–S97
Boubezari, Mohammed–S712
Bouchoux, Guillaume–S28, S29
Boudjema, Bouzid–S256
Boudraa, Bachir–S356
Boudraa, Malika–S114, S356
Boufermel, Abdennour–S739
Bouferroum, O.–S776
Bouferroum, Othmane–S914
Bougrab, Hakim–S958
Boulandet, Romain–S443
Bouma, Jelte–S568, S714
Bour, Nathalie–S355
Bourgeois, Ludivine–S959
Boussard, Patrick–S707
Boutillon, Xavier–S94, S157,

S692, Cochair Session
2aMUb �S154�,
Cochair Session 2pMUd
�S273�

Boutin, Céline–S170
Boutin, Claude–Cochair Session

5aPAe �S868�, Cochair
Session 5aPAl �S879�

Boutin, Henri–S688
Boutin, Jérôme–S597
Boutkedjirt, Tarek–S875
Bouvet, Pascal–S901
Bove, Torsten–S814
Bowers, David–S860
Bowles, Anita–S110, S915
Bowles, Ann E.–S20, S541
Boyce, Suzanne–S357,

S919, Cochair Session 5aSCc
�S913�

Boyd, Ian–S16, S806, Cochair
Session 4aABb �S539�

Boyd, Michael L.–S945
Boyle, Patrick–S895
Bozic, Martina–S314
Brännström, Jonas–S490
Braasch, Jonas–S51, S229, S448,

S636, S751, S802, S941,
Cochair Session 1pMUc �S50�

Brachet, Nicolas–S859
Bradley, David L.–Cochair Session

3pUWb �S496�, Cochair
Session 4aUWd
�S627�, Cochair Session
4pUWe �S784�

Bradley, David T.–Cochair
Session 3pAA �S474�,
Cochair Session 4aAAa �S529�

Bradley, David–S220
Bradley, John S.–S9, S226
Bradley, Robert J.–S406
Bradlow, Ann–S911, S915, S919
Bradway, David–S824
Brambilla, Giovanni–S386, S427,

Cochair Session 3aNSf
�S426�, Cochair Session 4pNSj
�S712�

Bramhavar, Suraj–S402
Brammer, Anthony J.–S163
Brancazio, Lawrence–S921
Brand, Sebastian–S113

Brandt, Joerg–S812
Branstetter, Brian K.–S17, S538
Braselton, James P.–S344,

S552
Brasseur, Emmanuel–S154
Bravo, Teresa–S344, S716
Bray, Victor–S336
Bray, Wade R.–S717, Cochair

Session 2pNSa �S276�
Bray, Wade–Cochair Session

2pNSd �S285�
Brayman, Andrew–S28, S255
Brazhkin, Yurii A.–S304
Brazier-Smith, Peter R.–S624
Breault, Marie-Hélène–S156
Brecht, Dieter–S981
Breebaart, Jeroen–S488
Breese, Marlee–S392
Brehme, Kay–S812
Bremer, Alexander–S664
Bremond, Nicolas–S77
Brenguier, Florent–S301
Brentner, Kenneth S.–S158, S426
Bressler, Scott–S10
Bretagne, Alice–S72, S312
Bretaudeau, Francois–S405
Breteau,Jean-Marc–S186, S584,

S586, S737
Breton, Gaspard–S970
Breton, Jean-Louis–S579
Bretthorst, G Larry–S544
Brick, Haike–S450,

Cochair Session 4pSAa �S758�
Bridal, Lori–S144, S250
Bridges, David H.–S39
Bridgewater, Ben–S941
Briggs, Kevin–S625
Briley, Paul M.–S749
Brill, Oliver J.–S884
Brink, Mark–S851, S852
Brinkmeier, Maik–S705
Brittain, Frank–S296
Brittan-Powell, Elizabeth–S476,

Cochair Session 3pAB
�S476�, Cochair
Session 4aABa �S537�,
Cochair Session 4pABb �S650�

Brixen, Kim–S664
Brock-Nannestad, George–S361,

S834
Brock, Derek–S377
Brodsky, Peter–S39
Broersma, Mirjam–S215, Chair

Session 2aSCd �S214�
Broner, Norm–S276
Bronkhorst, Adelbert W.–S195,

S326
Bronuzzi, Fabrizio–S647
Brooks, Bennett–Cochair Session

3aNSf �S426�, Cochair
Session 4pNSj �S712�, Cochair
Session 5aNSa �S839�,
Cochair Session 5aNSf �S851�

Brooks, Laura–S246,
S656

Brooks, Thomas F.–S425
Brooks, Todd L.–S943
Brossier, Paul–S832
Brouard, Bruno–S316
Brown, Christopher A.–S86, S326

Brown, David–S38, Chair Session
2aEAb �S149�

Brown, Guy J.–S10, S83, S376,
S747, S893

Brown, Judith C.–S377
Brown, Keith E.–S39, S498
Browne, Ray–S171
Browne, Sean D.–S221
Bruce, Matthew–S142
Bruce, Neil–S426
Bruce, Robert–Cochair Session

2pNSc �S284�
Brueck, Scott–S711
Bruel, Per V.–S843
Brughera, Andrew–S88, S328
Bruguiere, Philippe–S412
Brum, Javier–S370, S462
Bruneau, Anne-Marie–S676, S879,

S961
Bruneau, Michel–S261, S576,

S676, S879, S957, S961
Brunel, Vincent–S40
Brunet, Thomas–S302, S305,

S312, S487
Brunet, Yvonnick–S605
Brungart, Douglas S.–S10, S329,

S892
Brunner, Dominik–S450, S758
Brunner, Jana–S108
Bruno, Caterina–S732
Bruno, Giuseppe–S535
Brunskog, Jonas–S388, S530
Brutel-Vuilmet, Claire–S610
Bryner, Juerg–S317, S582
Bub, Frank–S654
Bublic, Ivan–S63
Bucaro, Joseph A.–S634
Buchaillard, Stéphanie–S353
Buchanan, James L.–S320
Buchholz, Jörg M.–S899, S967
Büchler, Michael–S198
Buchwald, Adam–S359, S360
Buck, John R.–S393
Buck, Karl–S99, S561
Buckingham, Michael–S381,

S396, S472
Bue, Julien–S315
Buen, Anders–S7, S230
Bueno, Moises–S314, S718
Bukuli, Norbert–S649
Bull, Jonathan M.–S626
Bulou, Alain–S186, S737
Bulté, Jean–S615
Bunting, Oliver–S113
Buogo, Silvano–S590, S783, S784
Burack, Jake A.–S596
Burch, Jackie–S357
Burdisso, Ricardo A.–S54, S424
Burgess, Marion–S827
Burgess, William C.–S807
Burgett, Richard D.–S75
Burgholzer, Peter–S188, S216
Burgschweiger, Ralf–S789
Bürk, Dietmar–S381
Burkard, Robert–S476
Bürki, Audrey–S921
Burnett, Theresa A.–S104
Burnham, Denis–S911
Burov, Valentin–S662, S790
Burt, Bryan P.–S773
Buscemi, Paul–S112
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Busch-Vishniac, Ilene–S700, S709
Bush, Nigel–S816
Buss, Emily–S744, S882
Buss, Sandra–S193
Butenweg, Christoph–S609
Butler, Alexander L.–S45
Butler, John–S45
Butler, Stephen C.–S46
Button, Tim W.–S816
Buxton, Orfeu–S225
Byrd, Dani–S455
Byun, Sung-Hoon–S934, S935

C, Eswaran–S458
Caballero, Gabriel–S302
Cabassud, Corinne–S441
Cabell, Randolph H.–S607, S902
Cabos, Christian–S450
Cabrera, Densil–S279, S533, S757
Cachard, Christian–S251,

S727
Cacheleux, Katia–S631
Cadot, Olivier–S696
Cadoz, Claude–S698
Cadum, Ennio–S480
Caelen-Haumont, Geneviève–S493
Cai, Liang-Wu–S73
Caillat, Marjolaine–S806
Cain, Rebecca–S277, S426
Caiti, Andrea–Cochair Session

1pEAa �S37�, Cochair
Session 2pEAe �S266�

Calambokidis, John–S131, S395,
S807

Calamia, Paul–S180, S235, S636,
S791, S802, Cochair
Session 2pNSf �S287�, Cochair
Session 4aNSc �S562�

Calantoni, Joseph–S473
Calbris, Gaetan–S737
Caleap, Mihai–S875, S877
Caliano, Giosue’–S407
Calicchia, Paola–S783, S784
Caliskan, Mehmet–S637
Callé, Samuel–S321, S665, S819,

S864
Callens, Dorothée–S678
Callow, Hayden J.–S930,S931
Calmon, Pierre–S442
Calvo, David C.–S634, S979,

Cochair Session 5pUWa
�S972�

Calvo, David–Cochair Session
4pUWf �S786�

Camacho, Arturo–S913
Camarena, Francisco–S880, S937
Camberlein, Lionel–S576,

S740
Cambourakis, George–S124
Camier, Cédric–S203, S697
Campbell, Donald M.–S156, S270,

S686
Campbell, Murray–S48
Campbell, Paul A.–S145
Campbell, Richard–S849
Camphuysen, Kees–S651
Campillo, Michel–S96, S301,

S874, S963
Campistron, Pierre–S678
Campman, Xander–S874
Campos-Astorkiza, Rebeka–S914

Campos-Pozuelo, Cleofé–S736
Campos, Micaelina–S222
Camussi, Roberto–S160
Can, Arnaud–S60
Candel, Sebastien–S435
Candy, James–Cochair Session

5aUWi �S938�
Canepa, Gaetano–S117, S633,

S634, S976, S977
Canetto, Pierre–S560
Caniato, Marco–S644
Cannavo, Justine–S749
Cannelli, Giovanni Bosco–S784
Canney, Michael S.–S29,

S35, S79, S253
Canon, Francis–S257
Canseco, Guillermo–S398
Cansi, Yves–S806
Cant, Stewart–S435
Caplain, Emmanuel–S868
Caporali, Sueli–S214
Capus, Chris–S39, S498
Caputi Gennaro, Giovanni–S160
Carballeira, Andrew–S225
Carcaterra, Antonio–S90
Cardillo, Gina C.–S107
Caresta, Mauro–S94
Carey, William M.–S626, S937,

S938
Carin, Lawrence–S114
Carles, Pierre–S724
Carletti, Eleonora–S196
Carlier, Julien–S678, S681
Carlin, Michael–S103, S909
Carlson, Mark–S112
Carlyle, Angus–S426
Carlyon, Robert P.–S86, S89,

S595, S598, S920
Carman, Richard A.–S702,

Cochair Session
2pNSn �S297�, Cochair
Session 3aNSb �S415�

Carman, Richard–Cochair Session
2pNSi �S290�

Carney, Laurel H.–S881
Carniel, Xavier–S418
Carolus, Thomas–S571
Caronna, Gaetano–S367, S777
Caronti, Alessandro–S407
Carota, Francesca–S352
Carpentier, Grégoire–S833
Carpentier, Jean-Baptiste–S487
Carré, René–S356, S492
Carr, Suzanne–S448
Carral, Sandra–S412
Carrière, Olivier–S371, S944
Carsey, Thomas–S244
Carson, Paul L.–S373
Carson, Timothy–S192
Carton, Bruno–S565
Caruelle, Bastien–S56, S850
Caruso, Micheal–S620
Carvalho, Antonio P.–S236
Carvente, Osvaldo–S321
Casajus-Quiros, Francisco J.–S838
Casazza, Camilla–S196
Casciato, Carmine–S210
Case, Alexander–Cochair Session

1pAAd �S11�, Cochair
Session 2pAAj �S234�

Cassereau, Didier–S675, S962

Cassidy, Matthew–S222, S532
Castagnede, Bernard

R.–S68, S150, S315, S316
Castell, J.v.–S811
Castellengo, Michèle–S275
Castelli, Eric–S492
Castellote, Manuel–S538, S804,

S807
Castilllo-Guerra, Eduardo–S614,

S909
Castrejon-Pita, Alfonso A.–S574
Casula, Olivier–S150
Catheline, Stefan–S370, S462
Cathiard, Marie-Agnès–S110
Cathignol, Dominique–S814
Cattafesta, Louis–S711
Cattan, Eric–S407
Caulkins, Terence–S234
Causa, Federica–S308
Causse, René E.–S155, S690
Cavalieri, Francesca–S592
Cavanaugh, William

J.–S224, S225, Cochair
Session 2pAAc �S224�

Cavanaugh, William–Cochair
Session 4pAAe �S643�

Cazard, Guillaume–S475
Cazzolato, Ben S.–S95
Cecote Stein, Cirineu–S214
Celestinos, Adrian–S123
Çelik-Christensen, Emine–S196
Cellai, Gianfranco–S233,

S798
Cemgil, Ali Taylan–S617, S834
Cemgil, Ali-Taylan

T.–S616
Cerami, Victoria J.–S951
Ceranna, Lars–S859
Cerchiai, Mauro–S423, S852
Cerdá, Salvador–S230, S231, S706
Cereser Camara, Vivian–S316
Cerisara, Christophe–S212
Černetič, Jan–S348
Cerniglia, Andrea–S851
Cerrato Jay, Gabriella–S192
Certon, Dominique–S409, S679,

Cochair Session 3aEAb
�S406�, Cochair
Session 4pEAc �S678�

Cervenka, Pierre–S148, S788,
S927

Cervera, Francisco–S309
Cesare Consumi, Marco–S130
Cesbron, Julien–S421,

S900
Cetina-Medina, Zenon–S953
Chadwick, Richard S.–S807
Chahine, Georges L.–S591
Chaigne, Antoine–S554, S696,

Cochair Session 4aMU
�S553�, Cochair
Session 4pMUf �S696�

Chaigne, Sébastien–S566
Chait, Maria–S82
Chaix, Jean-François–S876, S879,

S880
Chambers, David–Cochair Session

2aSPa �S215�, Cochair
Session 2aSPb �S217�, Cochair
Session 2pSPf �S372�,
Cochair Session 2pSPg �S373�

Chambeyron,Colin–S414, S440
Champlin, Craig–S111
Chan, Gary–S792
Chan, Helen L. W.–S313, S816
Chanaud, Robert–S227
Chandrayadula, Tarun K.–S495
Chang, Ji-Ho–S675, S684
Chao, Chen–S816
Chapelon, Jean Yves–S27, S28,

S29, S814, Cochair
Session 1pBBa �S26�, Cochair
Session 2pBBe �S254�

Chapman, David M.F.–S470
Chapman, David M.f.–S838
Chapman, Ross–S138, S626
Charalambopoulos, Antonios–S545
Charles, Christine–S290
Charnaya, Elena V.–S725
Charters, Lykara–S110, S915
Chatagnon, Roger–S416
Chati, Farid–S440, S631, S632
Chatillon, Jacques–S533
Chatziioannou, Vasileios–S155
Chaumet, Patrick–S494
Chaut, Christophe–S958
Chavarria, Noelia–S710
Chavez Thielemann,

Victoria–S232
Chazot, Jean-Daniel–S536, S603
Cheenne, Dominique

J.–S941
Cheinet, Sylvain–S183
Chekroun, Mathieu–S877
Chen, Chifang–S620
Chen, Chii-Chang–S312
Chen, Chuin-Shan–S147
Chen, Dong–S78
Chen, Hong–S79
Chen, Jer-Ming–S155, S156
Chen, Jing–S327, S355, S745,

S882
Chen, Jiu-Jiu–S70, S312
Chen, Sally–S493
Chen, Shigao–S823, S825
Chen, Tianhui–S666
Chen, Tianrun–S135, S972, S973
Chen, Xun–S333
Chen, Yeting H.–S757
Chen, Yiya–S921
Chen, Yu-Po–S809
Chen, Yung-Yu–S409, S678
Chen, Zhensheng–S451
Chene, Jean-Baptiste–S531, S848
Cheng, Chierh–S896
Cheng, Chih-Chiang–S147
Cheng, D. Chih-Chun–S204
Cheng, Hsien K.–S119
Cheng, Jiqi–S665, S670
Cheng, Li–S162
Cheng, Min-Yu–S335
Cheng, Sulin–S666
Cheng, Wen-Nan–S204
Chenouni, Driss–S729
Cherioux, Frederic–S549
Chervin, Paul–S129, S228
Chesmore, David–S113, S374,

S810
Chesne, Simon–S207, S907
Cheung, Theresa Y.–S252
Chevillotte, Fabien–S68, S958
Chevret, Patrick–S196
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Chevrot, Claude–S868
Chi, Huiguang–S785
Chi, Huisheng S.–S355, S745,

S882
Chiang, Wei-Hwa–S129
Chiang, Wen-Yu–S916
Chiao, Joan Y.–S765
Chiavassa, Guillaume–S173
Chick, John–S48, S270
Chiello, Olivier–S203, S298
Chigarev, Nikolay–S189, S319,

S584
Chigot, Pierre–S2
Chisari, Elisa–S609
Chitnalah, Ahmed–S487
Chitnis, Parag V.–S591, S593
Chitre, Mandar A.–S393
Chiu, Chingsang–S620
Chizhikov, Sergei–S176
Chladkova, Katerina–S918
Cho, Seung Hyun–S728
Cho, Tongjun–S796
Choi, Inyong–S894
Choi, James–S248, S249
Choi, Jee Woong–S116, S465
Choi, Jeung-Yoon–S362
Choi, Nakjin–S917
Choi, Sungjoon–S406
Choi, Sunhee–S439
Choiniere, Marc–S121
Cholewa, Wieslawa–S103
Chollet, Gerard–S910, S918, S970
Chomette, Baptiste–S207
Chopra, Rajiv–S26, S824
Chotiros, Nicholas P.–S474, S782,

Cochair Session 3aUWd
�S472�, Cochair
Session 4aUWc �S625�

Chotiros, Nicholas–Cochair
Session 2pUWe �S381�

Chou, Tai-Hsu–S409
Choujaa, Abdelkrim–S312
Chourmouziadou, Kalliopi–S427
Chow, Renee–S829
Chowning, John M.–S637
Choy, Chung Loong–S313
Christensen, Claus Lynge–S14
Christensen, Heidi–S326
Christensen, Johan–S178
Christensen, Karina F.–S214
Christensen, Mads G.–S836
Christensen, René–S452
Christiansen, Thomas

Ulrich–S882, S964
Christophe, Julien–S571
Chu, Dezhang–S137, S380, S928
Chu, Kanghyun–S72
Chu, William–S13
Chu, Youngmin–S789
Chuang, Yu-Ying–S109
Chudnovsky, Alexander–S428
Chunchuzov, Igor–S734
Chung, Hyuck–S388
Chung, Yoojin–S88
Chung, Yuh-Mei–S102
Church, Charles C.–S143, Cochair

Session 2aBB �S141�,
Cochair Session 2pBBc �S251�

Chybicki, Andrzej–S813
Cibrián, Rosa–S228, S230, S231

Cichon, Andrzej–S286, S348
Cieslik, Jacek–S93
Cieszko, Mieczyslaw–S307
Ciocca, Valter–S596
Ciplys, Daumantas–S307
Cirillo, Ettore–S639
Cisonni, Julien–S609, S610
Clapiz, Monica–S386
Clapp, Robert–S494
Claridge, Diane–S16, S806
Clark,Allan R.–S624
Clark, Christopher W.–S16, S18,

S19, S807
Clark, Grace A.–S494, Cochair

Session 1pSPb �S113�
Clark, Grace–Cochair Session

2pSPc �S368�
Clark, John P.–S578
Clark, Joseph A.–S38, S379
Clark, Michael J.–S358
Clark, Nicholas R.–S327
Clarke, Paul A.–S246, S466
Clarkson, Marsha G.–S328
Clatot, Stanislas–S679
Clausen, Michael–S131
Claytor, Kevin E.–S431
Cleave, Ra–S953
Clement, Eric–S302, S306
Clement, Gregory–S34, S460,

S815
Cleveland, Robin O.–S400, S591,

S593, Cochair Session
3aBBa �S398�

Clift, Sally E.–S392
Clopper, Cynthia G.–S100
Clorennec, Dominique–S188,

S865
Cloutier, Guy–S34
Cocchi, Alessandro–S130, S229,

S641
Cochelin, Bruno–S727
Cochran, Sandy–S45, S816
Cockrell, Kevin–S371
Cocuzzo, Daniel–S135, S813,

S972
Coelho, Emanuel F.–S654
Coffey-Corina, Sharon–S774,

Cochair Session 4pSCb
�S764�

Cohen Tenoudji, Frederic–S315
Cohen, Adi–S545
Cohen, Annabel J.–S111, S412,

Cochair Session 3aMUa
�S410�

Cohen, Leon–S80, S496
Coiffet, Francois–S52
Coiras, Enrique–S980
Colazo-Simon, Antonia–S214
Colburn, H Steven–S88,

S328, S448, Cochair Session
2pPPe �S335�

Colburn, H. Steven–Cochair
Session 1pPPb �S86�

Colebring, Andreas–S277
Coleman, Felicia–S130
Coles, David–S117
Collery, Olivier–S604
Collet, Bernard–S726
Collet, Lionel–S337, S598, S751,

S888, S895

Collet, Manuel–S606, S607,
Cochair Session 4aSAb
�S604�, Cochair
Session 4pSAb �S759�

Collier, Art–S935
Collier, Sandra L.–S287
Collier, Travis–S134
Collin, Dominique–S556, Chair

Session 2pNSg �S288�,
Chair Session 4aNSa �S556�

Collin, Jamie R.–S36
Collins, Curtis–S131
Collins, Leslie M.–S74, S86
Collins, Michael D.–S634, S974
Collis, Jon M.–S634
Colominas, Ignasi–S413
Colomo, Miguel–S901
Colonius, Tim–S399, S400
Colosi, John A.–S974
Commins, Daniel E.–S5, S128,

Cochair Session 1pAAb
�S4�, Cochair Session 2aAAa
�S120�

Commins, Daniel–Cochair Session
2pAAg �S229�

Comperat, Eva–S144
Conant, David–S13
Conboy, Barbara–S613
Condliffe, Jamie–S33
Conetta, Robert–S11, S12
Connors, Bret A.–S399
Conoir, Jean-Marc–S632, S963,

Cochair Session 5aPAj
�S876�, Cochair Session 5pPAd
�S962�

Consumi, Marco C.–S229
Conter, Marco–S170, S423
Conti, Vincenzo–S386
Cooke, Martin–S104, S756, S758,

S913, S964
Cooling, Martin P.–S468
Cooper, Angela–S768
Cooper, Richard K.–S222, S532,

S569
Cooperstock, Jeremy–S444
Copley, Nancy–S26
Coquel, Guillaume–S291
Coquet, Michel–S983
Cordeddu, Stefano–S294
Corey, John–S574, S576
Corkeron, Peter J.–S541
Corneloup, Gilles–S730, S879,

S880
Cornuelle, Bruce–S627, S945
Coron, Alain–S33
Coron, Jean-Michel–S688
Corrales, Jose A.–S956
Corre, Christophe–S54
Correas, Jean-Michel–S143
Corriveau, Philip J.–S192
Corteel, Etienne–S234, S331,

Cochair Session 1pAAd
�S11�, Cochair Session 2pAAj
�S234�

Cosandey, Laurent–S60
Cossette, Isabelle–S273
Costa-Felix, Rodrigo–S253
Costagliola, Angelica V.–S214
Costes, Francois–S286
Costolo, Michael–S438
Côté, Nicolas–S97, S98

Côte, Renaud–S189, S317
Cotoni, Vincent–S90, S865
Cotte, Benjamin–S183
Cottingham, James–S47, S637,

S638
Cotton, Fabrice–Cochair Session

2pPAa �S301�, Cochair
Session 2pPAj �S322�

Couade, Mathieu–S115
Coughlin, Maureen–S329
Coulon, Anne–S196
Coulouvrat, François–S184, S487,

S727, S856
Courjon, Emilie–S678, S679
Courtis, Romain–S982
Cousineau, Marion–S594
Cousins, Owen–S792
Coussios, Constantin C.–S29, S33,

S36, S255, S592, S664
Coutard, Frederic–S778
Couture, Olivier–S862
Cox, Ben–S403
Cox, Emma–S29
Cox, Stephen J.–S297
Cox, Trevor J.–S14, S68, S562,

S712
Coyette, Jean-Pierre–S901
Crawford, Anna–S981
Cray, Benjamin–S37
Cremezi-Charlet, Cora–S183,

S415
Cretin, Dorian–S817
Crispin, Charlotte–S390, S391
Cristensen, Douglas

A.–S249
Cristini, Paul–S494, S626
Crocco, Marco–S41
Crocker, Daniel–S540
Crosato, Paolo–S210
Cross, Ian–S478
Crossley, Jennifer F.–S603
Crouzet,Fabien–S159, S181
Crowe, Vance–S981
Cruanes Catala, Joan–S443
Crum, Lawrence A.–S28, S29,

S35, S79, S253, S255,
Cochair Session 1pBBa �S26�

Crum, Lawrence–Cochair Session
2pBBe �S254�

Cruz Calleja, Jorge Antonio–S309
Cruz-Damas, Jose–S321
Cslovejcsek, Markus–S949
Cucini, Riccardo–S174, S187
Čudina, Mirko–S348, S856
Cuenca, Jacques–S205, S350
Cueto-Felgueroso, Luis–S413
Cugnet, Marie-Françoise–S962
Cui, Weili–S260, S261,

S262
Culling, John F.–S9, S10, S488
Cullings, Emily–S357
Culver, Richard Lee–S379, S466,

S615, S775
Cummings, James–S654
Cunefare, Kenneth–Cochair

Session 1pNSd �S64�,
Cochair Session 2aNSd �S167�,
Cochair Session 2pNSl
�S294�, Cochair Session 4aSAb
�S604�, Cochair Session
4pSAb �S759�
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Cunitz, Bryan–S815
Cunningham, James L.–S546
Cunningham, Stuart–S103
Curcuruto, Salvatore–S386
Curiel, Laura–S26, S824
Curra, Francesco–S399
Cusack, Peter–S426
Cusack, Rhodri–S84
Cutanda Henriquez, Vicente–S452,

S453, Cochair Session 3aSAb
�S452�, Cochair Session
4aSAa �S602�, Cochair Session
4pSAc �S760�

Czarnota, Gregory J.–S31
Czerski, Helen–S590
Czuratis, Peter–S113
Czyzewski, Andrzej–S61, S331,

S753

Dahl, Jeremy–S824
Dahl, Peter H.–S116, S118, S465,

Cochair Session 1pUW
�S116�

Dahl, Sofia–S154
Dai, Huanping–Cochair Session

2aPPb �S197�, Cochair
Session 2pPPf �S336�

Dai, Jiyan–S816
Dai, Qiongxing–S621
Dai, Wei–S575
Daigle, Gilles A.–S42, S500
D’Alessandro, Christophe–S50,

S477, S971
D’Alessandro, Francesco–S69,

S797
Dalianis, Sotiris–S124
Dalla Bella, Simone–S411
Dalle, Sebastien–S416
Dalmas, Davy–S817
Dalmont, Jean-Pierre–S46, S151,

S269, S272, S479
Dalton, Fergal–S301
Damdinov, Bair–S875
Dance, Stephen–S208, S490,

S827, S855
D’Andréa-Novel, Brigitte–S687,

S688, S690
Dang, Jianwu–S105, S916, S917
D’Angelo, Ralph–S428
Daniau, William–S308, S679
Daniel, Jérôme–S41, S968
Daniels, Reginald–S674
Danijel, Djurek–S728
Danilouchkine, Mike–S30
Dankiewicz, Lois–S806
D’Antonio, Peter–S14, Cochair

Session 1pAAe �S14�,
Cochair Session
2aAAb �S121�, Cochair
Session 2pAAh �S232�

Daoudi, Khalid–S403
Daout, Franck–S499
Daraio, Chiara–S303
Darcy, Isabelle–S766
Dare, Tyler–S422
Daridon, Jean Luc–S959, S960
Dariouchy, Abdelilah–S204
Darjaa, Sakhia–S209
Darvennes, Corinne–S550
Darwin, Chris J.–S8, S82
Dash, Ian–S757

Da Silva, Andrey R.–S155, S479
Datta, Sekharjit–S971
Dau, Torsten–S328, S744, S886,

S891
Dauchez, Nicolas–S69, S315
Daude, Frédéric–S159
Daudet, Laurent–S833, S834
David, Bertrand–S94, S819, S832,

S835, Cochair Session
5aMUd �S832�,
Cochair Session 5aMUe
�S834�

Davies, Michael–S618
Davies, Patricia–S481, S483,

Cochair Session 2aPPa
�S190�, Cochair Session 2pPPb
�S330�, Cochair Session
3aPPa �S443�, Cochair Session
4pNSa �S698�, Cochair
Session 4pNSm �S715�

Davies, William–S426
Davis, Bob–S748
Davis, Brian–S820
Davis, Evan–Cochair Session

2aSAc �S207�, Cochair
Session 2pSAb �S343�

Davis, Lee A.–S433, S734
Davis, Matthew H.–S612, S770,

S919, S920, S921
Davy, John L.–S531
Davy, Renaud–S615
Davydov, Maxim N.–S322
Day, Graham J.–S246
Dazel, Olivier–S66, S67, S315,

S316, S685, Cochair
Session 5aPAh �S873�, Cochair
Session 5pPAa �S957�

Dean, Cleon E.–S344, S552
Deane, Grant–S118, S590
Dear, Randall L.–S17, S538
De Bazelaire, Eric–S494, S626
Debert, Sébastien–S420,

S564
Debesse, Philippe–S577
Debever, Claire–S496, Cochair

Session 3pUWb �S496�
Debieu, Eric–S34, S666
De Billy, Michel–S486, Cochair

Session 3pPAa �S485�
DeBilly, Michel–Cochair Session

4pPAc �S725�
De Blok, Kees–S573
De Boer, André–S705
De Boer, Bart–S764, S811,

Cochair Session
4pSCb �S764�

De Bree, Hans-Elias–S38, S471
De Bruijn, Alex–S173
Debus, Jean-Claude–S607
De Carli, Federica–S677
De Cheveigne, Alain–S264, S837,

Cochair Session 2pPPa
�S325�, Cochair Session 3pPPa
�S488�, Cochair Session
3pPPb �S490�, Cochair Session
4aPPa �S594�, Cochair
Session 4aPPb �S597�, Cochair
Session 4pPPc �S747�,
Cochair Session 5aPPa �S881�,

Cochair Session 5aPPd �S889�,
Cochair Session 5aPPg
�S898�

Dechipre, Hervé–S162
Declercq, Nico F. –S731
Declercq, Nico F.–S176, S178,

S179, S257, S307, S386,
S429, S431, S440, S641, S732,
S820, S866, Cochair
Session 2aPAb �S175�

Declercq, Nico–Cochair Session
2pPAc �S307�

De Coensel, Bert–S168, S426
Decremps, Frédéric–S959, Cochair

Session 5aPAg �S872�,
Cochair Session 5pPAb �S959�

Decultot, Dominique–S204,
S631, S730, S782

Deecke, Volker B.–S395
Deeks,John–S86, S89
Deeks, Julian L.–S463
Deferrari, Harry–S467, S973
Defontaine, Marielle–S257, S321,

S665, S670
Defrance, Guillaume–S531
Defrance, Jérôme–S60, S182,

S954, S955, Chair
Session 5aNSg �S853�, Chair
Session 5pNSc �S955�

De Francisco, Martha–S11
Defresne, Gérard–S739
De Gardelle, Vincent–S612
De Geetere, Lieven–S222, S300,

S799
Degel, Christian–S815, S880
De Gersem, Herbert–S430, S863
Degertekin, F. Levent–S260,

Cochair Session 3aEAb
�S406�, Cochair
Session 4pEAc �S678�

Degertekin, Levent–S261, S262
De Goey, Philip–S436
Degollada, Eduard–S651
Degrande, Geert–S292
De Gregorio, Leda–S635
Degrieck, Joris–S429, S866
De Groot-Hedlin, Catherine–S952
Degroot-Hedlin, Catherine

D.–S861, S871
De Guibert, Pierre–S174, S302
Dehoux, Thomas–S188
De Icaza, Miguel–S398
Dejaeger, Ludovic–S564
De Jong, Christ A.f.–S19
De Jong, Jos–S589, S735
De Jong, Kenneth–S364, S455
De Jong, Nico–S141,

S142, S143, S247, S252, S592,
S727

Dekoninck, Luc–S168
Dekorsy, Thomas–S585
Del Rey Tormos, Romina–S646,

S647, S648
Delabrousse, Eric–S28
De La Cuadra, Patricio–S49,

S156, S829
Delalande, Anthony–S250
De La Mota, Carme–S909
De Langhe, Koen–S758
De Lathauwer, Lieven–S863
Delaunay, Thomas–S438

Delfs, Jan W.–S162, S425
Delgado, Antonio–S769
Delgutte, Bertrand–S88
Delic, Vlado–S687
Deliyski, Dimitar D.–S772
Della Crociata, Sabrina–S639
Dellwo, Volker–S459, S918, Chair

Session 3aSCd �S459�
Delong, Caroline M.–S375
De Lorenzo, Francesco–S205
Delorme, Philippe–S860
Delrue, Steven–S430, S441
Delville, Jean-Pierre–S441, S488
Demakakos, Jason–S357
Demany, Laurent–S81, S594
Dembelova, Tuyana–S875
Demkowicz, Jerzy–S658
Demore, Christine E.–S45, S816
Demoucron, Matthias–S155,

S696
De Moustier, Christian–S468,

Cochair Session 4pAOd
�S658�, Cochair
Session 4pAOg �S659�

De Muynck, Robert J.–S557
Denby, Bruce–S970
Dencks, Stefanie–S664
Denes, Samuel L.–S541
Deneuville, François–S723
Denham, Susan–S85
Denia, Francisco D.–S566
Denli, Huseyin–S115
De Oliveira, Leopoldo P.–S904
Depalle, Philippe–S778,

S828
De Plaa, Jelle–S384
Depollier, Claude–S68, S71, S185,

S315, S316, S669, S671,
S957

Derible, Serge–S173, S314
Deroche, Mickael–S10
Derode, Arnaud–S33, S218, S373,

S665, S876, S963
De Roeck, Wim–S161
De Roo, Foort–S62, S185
De Rosny, Julien–S216, S218
Derrien, Olivier–S836
Deruiter, Stacy–S393
Deruty, Emmanuel–S833
De Rybel, Tom–S563
De Ryck, Laurent–S71
De Sanctis, Giovanni–S48
De Santis, Eric–S286
Desceliers, Christophe–S602
Deschamps, Marc–S958, Cochair

Session 5aPAh �S873�,
Cochair Session 5pPAa �S957�

De Sitter, Gert–S642
Desjouy, Cyril–S740
Desmare, Rozenn–S382
Desmet, Wim–S161, S789, S904
Desoeuvre, Gaylord–S279
Despaux, Gilles–S316
Despres, Bruno–S861
Desvard, Ludovic–S485
Desvaux, Sébastien–S723
Dettmer, Jan–S140
Deux, Florent–S640
Deveau, David–S932, Cochair

Session 5aUWe �S932�
De Vecchi, Guido–S691
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Devenport, William J.–S54, S55,
S159

Devergie, Aymeric–S334
Deveugele, Jurgen–S441
De Vos, Paul–S57, Cochair Session

5aSAa �S899�, Cochair
Session 5aSAd �S908�

Devos, Arnaud–S581, S586, S737
De Vries, Diemer–S440,

S754, S939
Dewhirst, Martin–S11, S12
Dewijngaert, Katrien–S386, S641
De Wild, Marco–S408
Deymier, Pierre–S70, S313,

Cochair Session
1pPAb �S70�, Cochair Session
2pPAe �S311�

Dhar, Sumitrajit–S105
Dhibi, Mounir–S982
Dhillon, Rajdip–S457
D’Hooge, Jan–S669
Di, Xiao–S184, S870, S954
Diallo, Alpha–S566
Diamant, Roee–S934
Diamond, Christi–S19
Di Angelo, Adam–S235
Díaz-Amador, Roberto–S909
Di Bella, Antonino–S294
Di Benedetto,

Maria-Gabriella–S107
Dickens, Paul–S47, S272
Diebold, Gerald–Cochair Session

2aPAd �S186�, Cochair
Session 2pPAg �S317�

Diebold, John–S19
Dieckman, Eric A.–S47
Dierckx, Mark–S960
Dietz, Mathias–S328
Di Francescantonio, Paolo–S451
Di Gabriele, Maria–S427
Digiovanni, Jeffrey J.–S897
Dijckmans,Arne–S300
Dijkhuis, Jaap I.–S584
Dijkink, Rory–S79, S592
Dikmen, Onur–S617
Dilhaire, Stefan–S737
Dillier, Norbert–S198
Dillion, Kevin–S859
Di Marcoberardino, Lucilla–S148
Dimarzio, Nancy A.–S16,

S651, S812
Dimitriadis, Emilios K.–S807
Dines, John–S263
Ding, Ran–S318, S319
Dionne, Jason–S438
Dirksen, Peter–S408
Dittberner, Andrew–S329
Dittrich, Michael G.–S60, S298
Divenyi, Pierre–S211,

S449
Dix, Justin K.–S379, S382, S474,

S626
Dixon, Max–S843
Djafari-Rouhani, Bahram–S71,

S72, S73, S486, S873
Djelouah, Hakim–S865, S960
Djeradi, A.–S776
Djeradi, Amar–S914
Djurek, Ivan–S728
Dmour, Mohammad–S618
Doare, Olivier–S696

Dobeck, Gerald–Cochair Session
5pUWc �S979�

Dobrolenskiy, Yury–S177
Dobrucki, Andrzej B.–S756
Dobrzynski, Leonard–S873
Docherty, Gerard J.–S99
Dockrell, Julie E.–S950
Doclo, Simon–S201
Dodd, George–S390
Dodd, Simon P.–S546
Doellinger, Michael–S769, S770,

S775
Dogan, Yilmaz–S56
Dohen, Marion–S492, Chair

Session 3pSCb �S492�
Doherty, Rina A.–S192
Doinikov, Alexander A.–S77,

S252
Doisy, Sonia–S707
Dolejsi, Jana–S639
Dolinich, Fabrizio–S169
Dollet, Benjamin–S142, S143,

S252, S592
Domecka, Markieta–S842
Domenicali, Daniele–S107
Domitrovic, Hrvoje–S63, S314,

S533, S647, S648, S649,
S951

Donavan, Paul–S165, S422,
Cochair Session 2aNSc
�S165�, Cochair
Session 2pNSk �S292�,
Cochair Session 3aNSd �S420�,
Cochair Session 4pNSp
�S718�

Donayre Ramírez, José
Christian–S557

Dong, Hefeng–S246
Dong, Qi–S922
Dong, Wayland–S172, S222, S536
Dong, Winny–S172
Donnici, Sandra–S677
Donovan, Paul–S165
Donskoy, Dimitri–S74, S428
Dooling, Robert–S476
D’Orazio, Annunziata–S252, S866
Doria, Damian J.–S943,

S944
Dorman, Michael–S917
Dorval, Vincent–S730
Dos Santos, Serge–S431, S864,

S867, Cochair Session
5aPAb �S862�, Cochair Session
5aPAd �S867�

Dosso, Stan E.–S140, S141, S397,
S398, S465, S617

Dou, Chunyan–S145
Dougalis, Vassilios–S630
Doukakis, Efstratios–S932
Doutaut, Vincent–S693
Doutres, Olivier–S69, S315
Doval, Boris–S275
Dowdy, Carrie–S787, S975
Dowling, Ann P.–S53, S435
Dowling, David R.–S465
Downing, Micah–S158, S854
Dr. Klee, Mareike–S408
Drab, Martin–S431
Dragonetti, Raffaele–S129
Drai, Redouane–S114, S115, S368,

S776

Drake, Robert–S623
Dramas, Florian–S755
Drechsler, Andreas–S389
Dreschler, Wouter A.–S198, S199,

S746, S752
Dreyfus, Gerard–S970
Drijkoningen, Guy G.–S629
Drinkwater, Bruce W.–S149
Drob, Douglas–S860, S861, S952,

S953
Droin, Laurent–S63
Drossos, Konstantinos–S173
Droste, Bettina –S423
Drozhzhin, Alexey P.–S487, S727
Drumm, Ian–S712, S793
Druon, Yann–S56, S856
Drzewiecki, Andrzej–S485
D’Spain, Gerald–S39, S135, S470
Dual, Juerg–S317
Dual, Jurg–S582
Dubberley, John–S657, S980
Dubief, Flavien–S282
Dubois, Danièle S.–S352, S706,

S839, Cochair Session
4pNSr �S721�

Dubois, Danièle–Cochair Session
4pNSd �S706�

Dubrovinsky, Leonid S.–S959
Dubus, Bertrand–S71
Ducasse, Eric–S958
Duchaine, Patrick–S434
Duclaux-De-L’Estoille,

Nicolas–S293
Duclos, Aroune–S324
Ducourneau, Joël–S533
Ducousso, Mathieu–S738
Ducruix, Sébastien–S436
Duda, Timothy–S620, S975,

Cochair Session 5pAO
�S944�

Duennebier, Fred K.–S239
Dufait, Rémi–S679, S818
Duffal, Jean-Marc–S485
Duflo, Hugues–S314, S428
Dugelay, Samantha–S982
Duhamel, Denis–S91, S421, S423,

S900
Duman, Tolga M.–S781, S923
Dumas, Philippe–S150
Dumortier, Alexis J.–S38
Dumouchel, Christophe–S487
Duncan, Alec J.–S397, S466
Duncan, Eddie–S567,

Cochair Session 4aNSe �S567�,
Cochair Session 4pNSl
�S714�

Dunkin, Miles–S660
Dunne, Garry–S277
Dupas, Yann–S979
Dupont, Fernand–S715
Dupont, Jean-Baptiste–S604
Dupont, Lucie–S878
Dupont, Samuel–S308
Dupont, Thomas–S647
Duquennoy, Marc–S317, S723
Duraiswami, Ramani–S451,

Cochair Session
3aSAa �S450�, Cochair
Session 4pSAa �S758�

Durand,Jacques–S101
Durand, Jean-Francois–S565

Durand, Stephane–S261, S576
Durany, Jaume–S801,

S969
Durin, Virginie–S98, S195
Duro, Vincent–S782
Durocher, Jean-Noel–S879
Duroux, Adelaide–S216
Durox, Daniel–S435
Durrieu, Jean-Louis–S832
Durrieu, Marie-Christine–S584,

S738
Durvilli, Ilaria–S638
Dushaw, Brian D.–S945
Düster, Alexander–S388
Duthil, Patxi–S739
Dutilleux, Guillaume–S69, S182,

S956
Dutta, Indranil–S209, Chair

Session 2aSCa �S208�
Duty, Jason–S230, S969
Duval, Arnaud–S92, S564
Duval, Fabrice–S407
Dymond, Rodney–S37
Dymov, Alexandre B.–S808
Dzhagan, Volodymyr–S725
Dziak, Robert–S22
Dzieciuch, Matthew–S23, S496,

S945
Dzikowicz, Benjamin R.–S217,

S372, S631, S787,
Cochair Session 4pUWg
�S786�

Ebbini, Emad S.–S32, S814
Ebenezer, D. D.–S146
Ebert, Alfons–S981
Eccleston, Mark E.–S255
Ech Cherif El Kettani,

Mounsif–S866
Ech-Cherif El-Kettani,

Mounsif–S729, S865, S957
Ecke, Robert E.–S301
Eckersley, Robert–S145
Ecotiere, David–S69, S184
Ed, Zwaan–S592
Eddins, David A.–S358, S898,

S913
Edely, Mathieu–S186, S586, S737
Edlund, Jens–S459
Edmonds, Barrie A.–S329
Edwards, Brent–S200, S201, S334
Edwards, Derek–S892
Edwards, John R.–S119, S985
Edwards, Tom–S39
Efimtsov, Boris M.–S345
Eftekhar, Ali Asghar–S71
Ege, Kerem–S94
Eggenschwiler, Kurt–S949
Egger, Rainer–S270
Ehrenstein, Uwe–S454
Ehrlich, Jan H.–S562
Eiler, Cheryl–S201, S334
Eisner, Frank–S363, S771
Eisses, Arno R.–S57, S183
Ekeom, Didace–S407
Ekimov, Alexander–S757
El Allouche, Nihed–S629
El Boudouti, El Houssaine–S72,

S873
Elefteriou, Maria–S187
Eleftheriou, Maria–S583
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Elejabarrieta, María Jesús–S708
Elejalde-García, M.

J.–S694
El Fissi, Lamia–S549
El Guerjouma, Rachid–S114,

S430, S733, S869
El Hassouani, Youssef–S72
Elhilali, Mounya–S82, Cochair

Session 1pPPa �S81�,
Cochair Session 2pPPd �S333�

Eligator, Ronald–S15,
S794

Elko, Gary–Cochair Session
1pEAb �S40�, Cochair
Session 2pEAb �S263�

Ellermeier, Wolfgang–S191
Elliott, Andrew–S208, S344
Elliott, Stephen J.–S604
Elliott, Taffeta–S965
Ellison, John C.–S884
Ellison, William T.–S20
Elmaimouni, Lahoucine L.–S681
Elminowicz, Andrzej–S498
El Mouhtadi, Abdelhak–S963
El Moussaoui, Mustapha–S440
Emanuel, Noam–S821
Embleton, Steven–S625
Embrechts, Jean-Jacques–S801
Emelianov, Stanislav

Y.–S401, S826
Emery, Patrick–S737
Emmer, Marcia–S142
Emmert, Thomas–S159
Emre, Yunus–S923
Emura, Masahiro–S669
Emura, Norio–S692
Eneman, Koen–S198, S893
Engel, Marc–S59
Engelien, Erik–S167
Enggaard, Anne Lin–S483
Enghardt, Lars–S437, S556, S572
Enomoto, Seigo–S683
Envia, Edmane–S55
Epain, Nicolas–S41
Epp, Bastian–S83
Epstein, Michael–S338, S339
Erdener, Dogu–S911
Erickson, Donna–S355
Erkut, Cumhur–S553
Erlicher, Silvano–S900
Ermeneux, Sebastien–S737
Ermert, Helmut–S30
Ermolaeva, Elena–S383
Ernestus, Mirjam–S921
Ernst, Stephan M.–S881, S890
Esch Van, Thamar

E.–S746
Escolano, José–S793, S830
Escuder Silla, Eva–S646, S647,

S648
Escudero, Paola–S108, S351,

S918
Esenaliev, Rinat O.–S403
Eskelinen, Joona–S369, S639
Eskenazi, Maxine–S913
Eslami, Parastou–S589
Espinosa, Víctor–S313, S659,

S880, S937

Espinoza-Varas, Blas–S898,
Cochair Session 5aPPa
�S881�, Cochair Session 5aPPg
�S898�

Espy-Wilson, Carol Y.–S357
Esteban, José-Antonio–S538, S807
Estienne, Olivier–S765
Estrin, Deborah–S134
Etchessahar, Manuel–S566
Eustaquio-Martín, Almudena–S891
Evan, Andrew P.–S399
Evans, Benjamin–S980
Evans, Bronwen G.–S105
Evans, Jack B.–S709, Cochair

Session 4pNSb �S700�,
Cochair Session 5aNSb �S844�

Evans, Jack–Cochair
Session 4pNSg �S709�

Evans, Naoko–S374
Evans, Tomos A.–S299
Everbach, Erich C.–S589, Cochair

Session 4aPAc �S588�
Everbach, Erich–Cochair

Session4pPAi �S735�
Evers, Christine–S618
Evers, Laeslo G.–S185, S858,

S871, S952
Evers, Laslo–S859
Every, Arthur G.–S582
Ewert, Roland–S161, S162
Ewert, Stephan D.–S328, S891
Eyi-Assoumou, Polynice–S346
Eysholdt, Ulrich–S922
Ezzatian, Payam–S752, S753

Fabre, Benoit–S49, S156, S688,
S829

Fabre, J. Pacquin–S654
Fabre, Josette P.–S464
Fabricius, Anne–S101
Faccinelli, Elias–S194
Fagan, Mary K.–S354
Fahey, Brian–S824
Fahey, Paul–S884
Faiget, Laurent–S715, S842
Fainstein, Alejandro–S581, S586
Fairweather, Michael–S280
Faiz, Adil–S733, S869
Faiz, Bouazza–S265, S730, S869
Falcone, Erin–S395
Falek, L–S776
Falek, Leila–S914
Falkovsky, Leonid A.–S485
Falou, Omar–S32
Faltens, Tanya–S172
Fan, Silu–S325
Faranosov, Georgy–S281
Farhat, S–S435
Farina, Adriano–S490
Farina, Angelo–S5
Färm, Janne–S300
Farnetani, Andrea–S231, S636,

S950, Cochair Session
3pAA �S474�, Cochair Session
4aAAa �S529�

Farnsworth, Andrew–S130, S133
Farny, Caleb H.–S34
Farooq, Omar–S971
Farvacque, Benoit–S569
Fasoli, Vilma–S644

Fastl, Hugo–S166, S191, S192,
S193, S194, S547, S967,
Cochair Session 2aNSc �S165�,
Cochair Session 2aPPa
�S190�, Cochair
Session 2pNSk �S292�,
Cochair Session 2pPPb �S330�,
Cochair Session 3aPPa
�S443�

Fatemi, Mostafa–S731, S820,
S823, Cochair Session
5aBBe �S820�, Cochair Session
5aBBf �S822�

Faulkner, Andrew–S363, S748
Faure, Julien–S98
Fausti, Patrizio–S798, S950,

Cochair Session
5aAAb �S794�, Cochair
Session 5aAAc �S798�

Favretto-Cristini, Nathalie–S626
Favrot, Sylvain–S967
Fawcett, John A.–S978
Fay, Richard R.–S653, Cochair

Session 4pABd �S652�,
Cochair Session 5aABa �S803�

Fay, Richard–Cochair
Session 5aABb �S808�

Fazi, Filippo M.–S40
Feïz, Farid–S458
Fechter, Laurence D.–S491
Fedala, Djaafer–S161, S569
Fedorchenko, Alexander–S159
Fee, David–S860
Fehse, Karl-Richard–S415
Feijoo, Gonzalo R.–S243, S628
Feistel, Stefan–S179,

S968
Feit, David–Cochair Session

1pSAa �S90�, Cochair
Session 2aSAa �S202�, Cochair
Session 2pSAd �S345�

Feiten, Bernhard–S331
Feldbauer, Christian–S98, S371
Feleppa, Ernest J.–S33
Félix, Simon–S185, S479, S529,

Cochair Session 3pMUb
�S479�, Cochair
Session 4pMUb �S691�,
Cochair Session
4pMUd �S694�

Fellah, Mohamed–S671
Fellah, Zine–S315, S669, S671,

S818
Fels, Janina–S191
Felty, Robert A.–S359, S360
Ferguson, Brian G.–S374, Cochair

Session 2pSPh �S374�
Ferguson, Brian–Cochair Session

4pSPb �S777�
Ferguson, Sam–S279
Ferin, Guillaume–S409, S679,

S818
Ferjan, Naja–S459
Fernandez, Efrén–S417
Fernandez, Francisco–S398
Fernandez, Joaquin–S956
Fernandez, Marcos D.–S170,

S710, S799, S829
Fernandez, Pilar–S57
Fernando, Rasika–S856
Ferré, Laurent–S756

Ferraiuolo, Stefano–S416
Ferrand, Didier–S630
Ferrandis, Jean-Yves–S438, S441,

S960, S961
Ferreira, Daiana–S535
Ferrini, Gabriele–S587
Ferry, Robert–S83
Festen, Joost M.–S197
Feth, Lawrence–S890
Fetisov, Andrei–S319
Feuillet, Vincent–S740
Févotte, Cédric–S616
Fiack, Matthieu–S419
Fiala, Péter–S292
Ficheux, Serge–S708
Fidahoussen, Alex–S442
Fidecki, Tadeusz–S385
Fiebig, André–S721, S840
Field, Chris D.–S846
Figueroa, Harold–S133
Fiks, Galina–S497
Fiks, Iosif–S497
Fillinger, Laurent–S370, S864
Filoche, Marcel–S529
Filoux, Erwan–S819
Fincham, Adam M.–S119, S985
Finette, Steven–S621
Finez, Arthur–S719
Finfer, Daniel C.–S136, S433
Fingerhuth, Sebastian–S717
Fink, Mathias–S27, S72, S215,

S216, S217, S218, S312,
S372, S403, S460, S462, S545,
S672, S675, S823, S862,
Cochair Session 5aBBe �S820�,
Cochair Session 5aBBf
�S822�

Finneran, James J.–S17, S20,
S538, S540, S805, S806

Finsterhölzl, Herbert–S166
Fioravanti, Stefano–S37
Fiorini, Ana Claudia–S559
Firzlaff, Uwe–S237, S242
Fischer, André–S162
Fischer, Heinz-Martin–S389,

S391, S847
Fischer, Raymond–S206
Fisher, Joshua–S940
Fisher, Karl–S148
Fitch, William T.–S539, S803
Fitzpatrick, Denis F.–S884
Fleischer, Gerald–S558
Fleury, Gérard–S29, S404
Fleury, Vincent–S615
Flewitt, Andrew–S173
Flint,Jesse D.–S339, S446
Floody, Sergio–S474
Florentine, Mary–S339
Flouri, Evangelia T.–S543
Fodiman, Pascal–S298
Fog, Carsten Lemvigh–S7
Fogerty, Daniel–S748
Fohr, François–S150
Folégot, Thomas–S372, Cochair

Session 2pUWg �S384�,
Cochair Session
4aUWa �S619�, Cochair
Session 4pUWb �S781�

Folkert, Kendall–S807
Foltete, Emmanuel–S202, S777
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Fon, Janice–S109, S493, S772
Fonfara, Heinrich–S673,

S815, S880
Fong, Siew Wan–S254, S255
Fontaine, Alain–S579
Fontaine, Jean-Marc–S834
Foo, Kae Yeet–S925
Foote, Kenneth G.–S136, S243,

S380, S468, S981,
Cochair Session 1pAOb �S23�,
Cochair Session 2aAOa
�S135�, Cochair
Session 2pUWb �S378�,
Cochair Session
3aUWb �S467�, Cochair
Session 4aUWb �S623�

Foote, Kenneth–Cochair Session
2pAOa �S243�, Cochair
Session 2pUWd
�S380�, Cochair Session
4pUWd �S783�

Forget, Guillaume–S584
Formby, Charles–S749
Forssén, Jens–S184, S955
Fortuné, Véronique–S281
Fotiadis, Dimitrios I.–S545
Foucart, Félix–S288, S958
Fougeron, Cécile–S921
Foulkes, Paul–S99
Fountain, Amy–S765
Fourmentel, Damien–S960
Fournelle, Marc–S673, S815
Fournier, Céline–S32
Fournier, David–S846
Fowler, Carol A.–S912, Cochair

Session 2aSCb �S210�
Fowler, Daivid–S581
Fowler, Melissa–S19
Fowlkes, Jeffrey B.–S28, S373
Fox, Colin–S388
Fox, Paul D.–S376, S632
Fox, Robert A.–S100, S102
Foy, Cédric–S942
Frachet, Bruno–S895
Frampton, Kenneth–S605, S606
François, Maurice-

Xavier–S577, S739, S740
Francart, Tom–S97
Frances Monllor, Jorge–S150,

S206, S265, S443
Franceschini, Emilie–S34
Francis, David T.–S468
Frank, Tim–S235
Franke, Heinz H.–S346
Franklin, Cole–S77, S173
Franssila, Sami–S318
Fransson, Niklas–S599
Franz, Matthias O.–S652
Franzoni, Linda P.–S95, S793
Frauenfelder, Ulrich H.–S921
Frederick, Blaise D.–S127
Frederick, Michael–S279
Freeman, Todd–S192
Freese, Nils–S193
Freiheit, Ronald–S124
Freire, Juan–S659
Freitag, Lee–S21, S925
Frelat, Joel–S838
Freour, Vincent–S690
Frey, Anna–S798
Freyman, Richard L.–S9, S325

Friboulet, Denis–S251
Frid, Anders–S415
Fried, Stephanie–S662
Friedrich, Rainer–S288
Friedt, Jean-Michel–S549
Frikha, Ahmed–S873
Frikha, Slaheddine–S603
Frinkley, Kristin–S250, S824
Friot, Emmanuel–S606, S904
Fritz, Claudia–S478,

Cochair Session 3pMUa
�S477�

Froehlich, Matthias–S43, S198
Froelich, Benoit–S404,

S680, Cochair Session 3aEAa
�S404�, Cochair Session
4pEAd �S680�

Frogneux, Michel–S870
Fromhold, Mark–S581
Frommolt, Karl H.–S131
Frovin, Sophia–S772
Fruhmann, Markus–S166
Fuchs, Gilberto–S559
Fuchs, Susanne–S108, S111,

S357, S362, S610,
S769, Cochair Session 1pSCc
�S102�

Fuenmayor, F. Javier–S566
Fuente, Marta–S846
Fujihara, Hiromasa–S837
Fujii, Kensaku–S263
Fujikawa, Takaaki–S736
Fujimoto, Masako–S104
Fujimoto, Yuichi–S443
Fujioka, Emyo–S810
Fujisaki, Hiroya–S455
Fujiwara, Mai–S13, S128
Fukuda, Michihiro–S810
Fukuda, Yoko–S292
Fulcher, Lewis P.–S773
Fuller, Chris R.–S291, S607,

S843, S902
Fullerton, Jeffrey–S121
Füllgrabe, Christian–S751, S890
Fulop, Sean–S915
Fulton, Sherry–S491
Funada, Tetsuo–S360, S910
Funaki, Keiichi–S767
Funatsu, Seiya–S104
Funke, Arik R.–S462, S672
Furukawa, Tatsuya–S192
Furukawa, Tomohiro–S5
Fyson, Nicolas R.–S964
Fytas, George–S587

Gabard, Gwenael–S53
Gabel, Doug–S192
Gäbel, Gunnar–S704
Gaboury, Isabelle–S244
Gabrielli, François–S818
Gabrielson, Thomas–S276, S871
Gachon, Dorian–S679
Gade, Anders C.–S6, S231, S530
Gade, Anders Christian–Cochair

Session 4pAAi �S649�
Gadomska, Bożena–S726, S738
Gadomski, Wojciech–S726,

S738
Gagliardini, Laurent–S92, S346,

S419, S565, S566, S707
Gagné, Jacques–S24

Gaillard, Fabienne–S542
Gainville, Olaf–S861
Gaitan, D. Felipe–S591
Gajdatsy, Peter–S901, S904, S908
Galanter, Eugene–S753
Galbrun, Laurent–S389
Galfarsoro, Unai–S708
Galib,Thomas–S760
Galimov, Rinat–S724
Gallégo, Stéphane–S337, S895
Galland, Marie-

Annick–S69, S604, S647,
S905, S906, Cochair Session
5aSAb �S902�, Cochair
Session 5aSAc �S906�

Gallot, Thomas–S370
Galuske, Ralf–S601
Gamarnik, Viktor–S824
Gamba, René–S475, S714
Gandhi, Swapan–S890
Ganjehi, Lili–S727
Gao, Bo–S741
Gao, Man–S915
Gao, Sujuan–S399
Gao, Zhonggao–S249
Garai, Massimo–S232, S648
Garay-Vargas, Elisa–S641
Garbin, Valeria–S143
Garcìa-Osuna, Fernando–Cochair

Session 3aEAa �S404�,
Cochair Session 4pEAd �S680�

García Pérez, Igone–S63
García-Vidal, Francisco Jose–S178
Garces, Milton–S860, S952
Garcia Lecumberri, M.

Luisa–S913
Garcia Moreno, Jorge–S950
Garcia-Gancedo, Luis–S816
Garcia-Sierra, Adrian–S111
Garcia, Alexandre–S340, S341,

Cochair Session 2pSAa
�S340�, Cochair Session 2pSAc
�S344�

Garcia, Caesar–S260, S262
Garcia, David–S969
Garcia, Hector–S30
Garcia, Julien–S679
Garcia, Marieneige–S331, S752
Garcia, Raphael F.–S434
Gardner, Catherine–S435
Gardonio, Paolo–S604, S605,

S902
Garello, René–S939, Cochair

Session 5aUWi �S938�
Garlick, Jamie–S748
Garnier, Maeva–S275, S352
Garnier, Vincent–S431,

S876, S879, S880
Garoum, Mohammed–S172, S843
Garr, Michael T.–S464
Garrett, Steven–S404, S686,

Cochair Session 4aPAa
�S573�, Cochair Session 4pPAk
�S739�

Garriga, Adan–S792, S801, S969
Garrigues, Sébastien–S714
Garry, James R.–S433
Garsed, Philip–S385
Gascard, Jean-Claude–S22
Gasparini, Emanuele–S639
Gaston, Jeremy R.–S339, S446

Gatta, Philipp–S407
Gaucher, Eric–S58, S235
Gaudiller, Luc–S907
Gaudrain, Etienne–S82, S333,

S334
Gaudreau, Marc-André–S597
Gauduin, Benoît–S548,

S707, S857
Gaul, Lothar–S450, S454, S758,

Cochair Session 3aSAa
�S450�

Gault, Richard–S222, S532, S569
Gaumond, Charles F.–S377
Gauthier, Jean-Philippe–S903
Gauthier, Michel–S959
Gautier, François–S42, S205,

S269, S350, S693,
Cochair Session 3aMUb
�S412�, Cochair
Session 4pMUc �S693�

Gautier, Pierre Etienne–S297,
Cochair Session 5aNSe
�S850�, Cochair Session 5aNSj
�S855�

Gauvreau, Benoit–S181, S182,
S423

Gavaldà, Núria–S918
Gavioso, Roberto–S676
Gaviot, Etienne–S576
Gavrilov, Alexander–S21, S22,

S397, S660
Gavrilov, Leonid R.–S822
Gay, Derek A.–S831
Gazengel, Bruno–S151
Gazon, Matthieu–S293
Gearhart, Caroline A.–S491
Gedemer, Linda–S641, S793
Geebelen, Nathalie–S66, S67
Geeraert, Marieke–S430
Geissner, Emilie–S196
Gelat, Pierre–S36
Gelfer, Carole E.–S360
Gely, Denis–Cochair Session

3aNSe �S424�, Cochair
Session 4pNSi �S711�

Gendreau, Michael L.–S702
Gendron, Marlin–S980
Gendrot, Cédric–S921
Genell, Anders–S753
Genevaux, Jean Michel–S69,

S315
Gentry, Roger L.–S20
Genuit, Klaus–S166, S721, S840,

Cochair Session 1pNSb
�S57�, Cochair Session 2pNSa
�S276�, Cochair Session
2pNSd �S285�,
Cochair Session 2pNSh �S289�

Georganti, Eleftheria–S793
George, Jinto–S240
Georgiev, Vasil B.–S953
Gerard, Anthony–S571
Gerges, Samir N.–S149
Gergidis, Leonidas N.–S545
Gerisch, Alf–S667
German, Miriam–S852
Germano, Massimo–S252, S866
Geroso, Simone–S647
Gerretsen, Eddy–S62, S221, S391,

S532, Cochair Session
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2pAAa �S221�, Cochair
Session 2pAAi �S233�

Gerstoft, Peter–S138, S246, S617,
S656, Cochair Session
2aAOb �S137�,
Cochair Session 2pAOc
�S246�, Cochair Session 3aAO
�S396�

Gervais, Yves–S54, S281, S564,
S720

Gervaise, Cédric–S495, S657,
S661, S936, Cochair
Session 2aAB �S130�, Cochair
Session 2pABb �S239�

Ghazal, Bilal–S251
Gheduzzi, Sabina–S546
Ghent, Robert–S336
Ghorbanian, Kaveh–S578
Ghose, Kaushik–S236
Ghosh, Deep–S978
Ghosh, Satrajit S.–S491
Ghoshal, Goutam–S441, S668
Ghoul, Asila–S18
Giannetti, Claudio–S587
Giard, Samuel–S24
Gibaud, Alain–S586
Gibbs, Barry M.–S207, S389
Gibbs, Bobby E.–S802
Gibiat, Vincent–S174, S218,

S302, S549, S579,
S754

Gielen, Ludo–S901, S908
Giesbrecht, Peter K.–S149
Gigan, Sylvain–S403
Giguère, Christian–S845
Gil, Juana–S909
Gilbert, Gaëtan–S745
Gilbert, Joël–S154, S269, S270,

S274, S463, S479, Cochair
Session 2aMUa
�S151�, Cochair Session
2pMUa �S269�

Gilbert, Kenneth E–S184, S954
Gilbert, Robert–S818
Gilichinskaya,Yana D–S491
Gilkey, Robert H.–S329
Gillespie, Douglas–S806
Gillieron, Paul–S228
Gillis, Dominique–S168
Giménez, Alicia–S228, S230,

S231, S636, S706
Gindre, Marcel–S868
Ginsberg, Jerry H.–S91
Giordano, Bruno L.–S210, S444,

S778
Giovannini, Maria–S8
Girardi, Marcel–S290
Girod, Lewis–S134
Giroux, Marie-France–S34
Gisiner, Robert–S806
Giudice, Sebastiano S.–S277
Giuliano Albo, Paolo

Alberto–S676
Gjestland, Truls–S193
Glüer, Claus C.–S664
Glegg, Stewart A.–S55, S159
Glesser, Martin–S271, S606
Glickman, Gary M.–S702
Glickman, Steve–S652
Gliozzi, Antonio S.–S732, S864

Globevnik, Aleš–S169, S295
Gloerfelt, Xavier–S54, S161
Glorieux, Christ–S188,

S189, S190, S317, S318, S464,
S878, Cochair Session
2aPAd �S186�, Cochair Session
2pPAg �S317�

Glosemeyer Petrone,
Robin–Cochair Session 2aAAe
�S128�, Cochair Session
2pAAb �S223�,
Cochair Session 2pAAf �S228�

Gloza, Ignacy–S787,
S788

Glushkov, Alexander V.–S657,
S776

Glynne-Jones, Peter–S873, S957
Gmitter, Christine–S749
Gnansia, Dan–S335
Gobat, Jason I.–S22
Gobert, Marie-Laure–S454
Gockel, Hedwig E.–S595
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4pPAj �S737�
Hurley, Gail–S20
Hursky, Paul–S395, S781, S782,

S923, Cochair Session
4aAO �S542�

Huseby, Morten–S182
Huszty, Csaba–S649, S803
Hutcheson, Florence–S425
Hutchins, David–S406, S433,

S734
Hutson, David–S816
Huttunen, Tomi–S80
Huynh, Agnès–S581, S586
Hwang, Yun-Fun–S347
Hynes, Tom P.–S53
Hynynen, Kullervo–S26, S824

Iaccarino, Gianluca–S570
Iacoponi, Andrea–S169
Iadevaia, Michele–S291
Iakimova, Galina–S107
Iakovleva, Ekaterina–S442
Iannace, Gino–S223, S635, S948
Ianniello, Carmine–S129
Ianniello, Elvira–S223
Ianovschi, Igor–S810
Ibanez-Cuenca, David–S838
Ibertsson, Tina–S362
Ibrahim, Nabilah–S205
Ichchou, Mohamed–S69, S605,

S905
Ichii, Taro–S25
Idchabani, Rachida–S172
Idrisi, Kamal–S95, S174
Iemma, Umberto–S160, S555
Ifukube, Tohru–S891
Iglehart, Frank–S949
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Ih, Jeong-Guon–S341, S391
Iida, Akemi–S916
Iida, Hitoshi–S364
Iida, Kazuhiro–S488
Ikeda, Yusuke–S683
Ikeshita, Kazuki–S820
Ilinskii, Yurii A.–S252, S320,

S826, S946
Imada, Toshiaki–S365, S750,

S774
Imagawa, Hiroshi–S763
Imaizumi, Satoshi–S104, S108,

S767
Imam, Neena–S366, S777
Immanen, Juha–S869
Immenga, Dirk–S244
Inácio, Octávio–S15
Inayat Hussian, Husnain–S741
Infantosi, Antonio F.–S258
Ing, Ros Kiri–S675
Ingelaere, Bart–S222, S300, S390,

S391, S799, S848
Ingham, Derek–S280
Ingold,Kirk–S60
Ino, Shuichi–S891
Inoue, Kenji–S768
Insausti, Igor–S708
In ’T Panhuis, Peter–S741
Ioana, Cornel–S134, S495, S657
Ioup, George E.–S974
Ioup, Juliette W.–S974
Irino, Toshio–S106, S750, S769
Irwin, Julia–S920, S921
Isaev, Alexander–S379, S380
Isakson, Marcia–S782,

Cochair Session
2pUWg �S384�, Cochair
Session 4pUWb �S781�

Ise, Shiro–S683
Iseli, Markus–S492
Ishida, Hideki–S750
Ishikawa, Takashige–S698
Ishimitsu, Shunsuke–S212, S443,

S754
Iskarous, Khalil–S364, S767,

S917
Islas, Alan–S981
Ismaili Alaoui, Naima–S729
Issenmann, Bruno–S441, S488
Itakura, Toru–S205, S779
Ito, Atsuko–S12, S13, S128
Ito, Takeshi–S870
Ito, Takumi–S749
Itoh, Motokuni–S190
Itou, Katunobu–S778
Iturbe, Ion–S944, S980
Ivakin, Anatoliy N.–S633, S928,

S978
Ivančević, Bojan–S593, S872
Ivansson, Sven M.–S498, Cochair

Session 3pUWc �S498�
Iverson, Paul–S103, S359, S598,

S766, Cochair Session
4aSCb �S611�

Ives, David T.–S769
Ivochkin, Alexander Y.–S960
Iwamiya, Shin-Ichiro–S193, S292
Iwamoto, Takahiro–S30
Iwatsu, Reima–S287
Iwaya, Yukio–S329
Iyer, Nandini–S10, S329, S892

Izbaim, Driss–S265, S730, S869
Izbicki, Jean-Louis–S70,

S729, S865
Izewska, Anna–S533
Izosimova, Maria Y.–S258, S304,

S429
Izzi, Annamaria–S812

Jabben, J.–S294, S855
Jacewicz, Ewa–S100, S102,

Cochair Session
1pSCb �S99�

Jachmann, Fabian–S486
Jackson, Darrell R.–S473, S976
Jackson, Joseph C.–S809
Jackson, Philip J.–S11, S12, S353,

S596, S610, S966
Jacob, Marc C.–S572
Jacob, Xavier–S67, S321
Jacobsen, Finn–S261, S388, S417,

S471, S793
Jacobsen, Steven D.–S959
Jados, Benjamin–S66
Jaecques, Siegfried–S669
Jaeger, Marion–S771
Jafargholi, Mahmoud–S578
Jaffe, Christopher–S7, S943
Jaffe, Jules S.–S243
Jagannathan, Srinivasan–S135
Jaillet, Florent–S857
Jain, Manish–S70
Jakata, Kudakwashe–S582
Jakjoud, Hicham–S487
Jakob, Andre–S695, S840
Jakob, Anette–S816
Jamaati, Mahdi–S209, S764
Jamali, Jalil–S309
Jambrosic, Kristian–S533, S647,

S648, S649
James, Kevin R.–S465
James, Michael–S158, S854
Jammali, Adel–S931
Jans, Wolfgang–S981
Jansen, Erwin H.–S298, S415
Janssen, Els–S430
Janssen, Enrico–S905
Janssen, Marc R.–S126, S701
Janssens, Karl–S901, S904, S908
Janssens, Tom–S78
Jaouen, Luc–S68, S453
Jarabo, Pilar–S638
Jaroszewicz, Thomas–S597
Jarrot, Arnaud–S495
Jarup, Lars–S480
Jarvis, Susan–S16, S812
Jarzynski, Jacek–S320
Jasa, Tomislav–S618
Jastrzebski, Slawomir–S925
Jaud, Virginie–S936
Jauniaux, Thierry–S651
Jayashankar, V–S257
Je, Yub–S681
Jean, Frédéric–S382, S938
Jean, Philippe A.–S60, S291,

S299, S391, S392, S908,
S954, S955

Jeannin, Raphaël–S695
Jech, J. Michael–S135
Jeelani, Kamran–S261
Jekosch, Ute–S195, S449

Jemmott, Colin W.–S466, S615,
S775

Jenkins, Scott A.–S39
Jennings, Paul–S277, S426
Jennings, Skyler–S892
Jenot, Frédéric–S317, S723
Jensen, Carl R.–S578
Jensen, Finn B.–S976, Cochair

Session 2aUW �S219�
Jensenius, Alexander

Refsum–S689
Jenserud, Trond–S934
Jenson, Frédéric–S730
Jenssen, Arne Johannes–S246
Jeon, Jin Yong–S120, S229, S230,

S390, S796
Jeong, Cheol-Ho–S341, S391
Jepsen, Morten L.–S891
Jespers, Stéphane–S937, Cochair

Session 5aUWh �S936�
Jesse, Alexandra–S457
Jesus, Luis–S608
Jesus, Sergio–S397, S614, S923,

Cochair Session 4pAOb
�S656�, Cochair
Session 4pAOh �S661�,
Cochair Session
5aUWa �S923�, Cochair
Session 5aUWf �S933�

Jeurissen, Roger–S589, S735
Ji, Guihua–S621
Ji, Peifeng–S548
Jia, Xiaoping–S302, S305
Jiang, Haisheng–S768
Jiang, Ting–S783
Jiang, Yong-Min–S138
Jim, Kwok Lung–S313
Jimenez, Carlos R.–S645
Jiménez González, Noé–S640
Jimenez, Maria Dolores–S57
Jin, Craig–S40, S41
Jin, Zhaozhang–S11
Jing, Yun–S4, S942
Job, Stéphane–S304
Johannesen,Peter T.–S886, S887
Johansson, Örjan–S202,

S331
John, Michael S.–S752
John, Prajas–S240
Johnsen, Eric–S400
Johnson, David L.–S305, S428
Johnson, David–S244
Johnson, G. Allan–S250
Johnson, Mark–S136, S239, S394,

S574, S651
Johnson, Marty–S95, S174, S374,

S606, S903
Johnson, Paul A. –S302
Johnson, Paul A.–S216, S303,

S373, S863, Cochair
Session 2pPAa �S301�, Cochair
Session 2pPAb �S303�

Johnson, Paul–Cochair Session
2pPAi �S321�, Cochair
Session 2pPAj �S322�

Johnson, Sam R.–S748, S766
Johnsrude, Ingrid S.–S598, S612,

S919, S920, S921
Johnston, Nicholas–S585
Joly, Nicolas–S261, S324, S739
Jonas, Ulrich–S587

Jones, Adrian D.–S246, S466
Jones, Chris J.–S298
Jones, Chris–S940
Jones, Christopher D.–S243
Jones, Dennis F.–S45
Jones, Gary–S87
Jones, Jeffery–S920
Jones, Mark J.–S105, S351
Jones, Nigel–S167, S295
Jones, Stephen A.–S260
Jones, Theodore G.–S985, Cochair

Session 5pUWf �S985�
Jonsdottir, Valdis Inigbjörg–S849,

S949
Jonsson, Thorin–S809
Joo, Jae Hoon–S934
Joo, Yongtaek–S789
Jordan, Pedro M.–S65
Jordan, Peter–S281
Joseph, Anjali–S127
Joseph, Jayaraj–S257
Joseph, Jeremy–S466
Joshi, Shrinivas G.–S879
Josse, Erwan–S24
Josso, Nicolas–S134, S657
Jouan, Seb–S893
Jouannot, Erwan–S144
Jouffrais, Christophe–S755
Jovicic, Slobodan–S771
Joyce, E–S589
Juaire, Noemie C.–S254
Judge, John A.–S96, S320
Jue, Deborah A.–S702
Jugo, Witew–Cochair Session

2pAAk �S235�, Cochair
Session 3aAAa �S385�

Juhl, Peter–S418, S452, S453,
Cochair Session 3aNSc
�S417�, Cochair
Session 4pNSn �S716�

Julian, Cárdenas-Barreras L.–S909
Jun, Sun-Ah–S492
Jung, Ralf–S967
Junge, Michael–S450, S758
Junker, Fabrice–S181
Juola, James F.–S211
Jurado, Carlos A.–S196
Jurdy, Basel–S844
Jurkiewicz, Yann–S128, S940
Jurvelin, Jukka–S546, S663, S670,

S729
Jusserand, Bernard–S581, S586
Juvé, Daniel–S1
Jylhä, Antti–S553

Ka Mierczak, Jan–S61
Kacem, Aida A.–S605
Kaczkowski, Peter–S28, S35,

S255, S815, Cochair
Session 1pBBc �S35�, Cochair
Session 2pBBd �S253�

Kaczmarek, Mariusz–S545
Kaczmarek, Tomasz–S193, S444
Kaddur, Kadija–S250
Kadlec, Frantisek–S463
Kaernbach, Christian–S596
Kahle, Eckhard–S128, S940
Kajima, Shimpei–S916
Kakiuchi, Akihiro–S123
Kaleva, Erna–S258
Kaliski, Kenneth–S64, S567
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Kallioniemi, Antti S.–S546
Kalluri, Sridhar–S200,

S201, Cochair Session 2aPPc
�S200�

Kalogerakis, Michael–S23
Kalogiannakis, Georgios–S189
Kaltenbacher, Manfred–S92,

S570, S602, S675,
S683, S769, S775

Kamakura, Tomoo–S360, S726
Kamarei, Mahmoud–S497
Kamenicky, Milan–S296
Kameoka, Hirokazu–S837
Kamiyama, Takeki–S773
Kamoulakos, Argiris–S413
Kan, Alan–S40
Kanai, Hiroshi–S819, S820, S825
Kanamura, Ritsu–S767
Kananen, Ville–S369
Kandasamy, Vinod–S923
Kandel, Sonia–S211
Kandula, Max–S282
Kanev, Nikolay–S282
Kang, Hyun-Ju–S799
Kang, Jian–S226, S427, S685
Kantor, Anastasia P.–S959
Kantor, Innokenty Y.–S959
Kapolka, Daphne–S628
Kaptilniy, Alexander G.–S960
Kapustina, Olga–S311
Karabasov, Sergey–S53
Karabutov, Alexander–S187,

S189, S319, S672,
S960

Karasalo, Ilkka–S788, S978
Karatzas, Tilemachos–S124
Kargl, Steven–S28, S255, S975,

S976
Karic, Branimir–S570
Kariya, Yukika–S914
Karjadi, Entin A.–S619, S946
Karjalainen, Janne P.–S670
Karjalainen, Matti–S553
Kärkkäinen, Anu–S318
Kärkkäinen, Leo–S173
Karlsson, Fredrik–S109, S917
Karpiouk, Andrei B.–S826
Karppinen, Timo–S880
Karunanayaka, Prasanna–S351,

S457
Karypidis, Charalampos–S103,

S214
Kasatkin, Boris–S629
Kashino, Makio–S84, S891
Kassamakov, Ivan–S318
Kastak, David–S18, S20
Kastelik, Jean-Claude–S308
Kasuga, Masao–S565, S749
Kasuya, Hideki–S460
Kas’Yanov, Dmitry–S874
Katagiri, Takasi–S114
Katayama, Tsutao–S665
Kato, Hiroaki–S326, S357
Kato, Kosuke–S642
Kato,Tohru–S191
Katsamanis, Athanasios–S773
Katseff, Shira–S897
Katsnelson, Boris–S619, S620
Katsouyanni, Klea–S480
Katsumoto, Michiaki–S683, S749

Katz, Brian F.–S128, S594, S697,
S755, S756, S967, S971,
Cochair Session 5pAAa �S939�

Katz, Brian–Cochair
Session 5aAAf �S802�

Kauba, Michael–S905
Kaufman, Jonathan J.–S545
Kaufman, Marc J.–S127
Kausel, Wilfried–S47, S152
Kawabata, Ken-Ichi–S247
Kawahara, Hideki–S106, S750,

S769
Kawai, Keiji–S642
Kawakami, Hiroshi–S831
Kawakatsu, Masaki–S750
Kawasaki, Hiraku–S264
Kawasaki, Kenichi–S443
Kazanskij, Aleksandr–S258
Kazdailis, Paulius–S307
Kazemzadeh, A–S359
Kazianis, Spyros–S187
Kchaou, Yamen–S958
Keating, Jennifer L.–S541
Kebkal, Alexey G.–S935
Kebkal, Konstantin G.–S935
Kechida, Ahmed–S115,

S368, S776
Kedrinskiy, Valeriy K.–S322,

S590
Kedrova, Galina Y.–S357
Keebler, Michael V.–S81
Keefe, Douglas H.–S884
Keen, Rachel–S325, S448
Keevil, Gareth M.–S381
Kehoe, Timothy–S317
Keilman, George–S815
Keith, Graeme–S419
Keith, Stephen E.–S842
Kellermann, Walter–Cochair

Session 1pEAb �S40�,
Cochair Session 2pEAb �S263�

Kelly, Spencer–S357
Kemp, David–S884
Kemp, Jonathan D.–S127
Kemp, Jonathan–S48
Kendrick, Paul–S171
Kennedy, Anne M.–S249
Kent, Anthony–S580, S581
Kent, Ray D.–S102
Kentish, Sandra–S78
Kephalopoulos, Stylianos–S64,

S180
Keprt, Jiri–S349
Keränen, Jukka S.–S3, S226
Kerber, Stefan–S193
Kergomard, Jean–S500, S696,

Cochair Session 4pMUa
�S687�, Cochair
Session 4pMUe �S695�,
Cochair Session 5aMUa �S828�

Kerketsos, Paris–S899
Kerneis, David–S983
Kerry, Geoff–S171
Keryer, Gilles–S148
Kessel, Ronald–S981
Kessenich, Grace R.–S347
Kessissoglou, Nicole J.–S94, S985
Kestian, Adam–S464
Ketten, Darlene R.–S20, S807

Ketterling, Jeffrey A.–S142, S399,
Cochair Session 5aBBa
�S814�

Ketterling, Jeffrey–Cochair
Session 5aBBc �S818�

Keur, Wilco–S408
Kewley-Port, Diane–S748
Khachab, Maha–S251
Khaletskiy, Yuri–S281
Khan, Amir–S66, S558
Khan, Md. Tawhidul Islam–S113
Khan, Shafiquzzaman–S167
Khan, Sheraz–S615
Kharbaoui, Weam–S843
Khatib-Shahidi, Bijan–S484
Khatiwada, Rajesh–S921
Khelif, Abdelkrim–S71, S179,

S312, S583
Khelil, Mohamed–S114
Khelladi, Hassina–S960
Khelladi, Sofiane–S413, S569
Khenchaf, Ali–S936
Khetselius, Olga Y.–S657
Khine, Yu Yu–S621
Khokhlova, Tatiana–S672
Khokhlova, Vera A.–S29, S35,

S253, S280, S399
Khoo, Boo Cheong–S79, S254,

S255
Khurana, Poonam–S67
Khuri-Yakub, Butrus �pierre�

T.–S407, S408
Kido, Hiroshi–S460
Kikuchi, Toshiaki–S218, S627
Kilappa, Vantte–S666
Kilgard, Michael P.–S757
Killengreen, Tore–S415
Kim, Chul Koo–S808
Kim, Ho Wuk–S292
Kim, Hyun-Min–S796
Kim, Hyun-Sil–S799
Kim, Jae Ho–S230
Kim, Jea Soo–S934
Kim, Jeonghoon–S303
Kim, Jisu–S439
Kim, Kangwook–S74
Kim, Katherine–S19, S395
Kim, Keehoon–S674
Kim, Ki-Han–S159
Kim, Kyung Wha–S457
Kim, Miran–S768
Kim, Sangryul R.–S799
Kim, Sea-Moon–S934, S935
Kim, Su Yeon–S653
Kim, Sung Jong–S565
Kim, Sung Joon–S96
Kim, Sungyoung–S722
Kim, Yang-Hann–S72, S675, S684
Kim, Yong Hee–S120, S229,

S230
Kim, Yoon Hwan–S491
Kim, Yoon Sug–S565
Kim, Young H.–S439, S551
Kimura, Masao–S473
Kimura, Miwako–S763
Kimura, Toshiyuki–S683, S749
Kindermann, Lars–S240
King, Frances–S797
King, Joseph A.–S291, S843
King, Joseph–S709
Kinney, Dana–S748

Kinnick, Randall–S825
Kinns, Roger–S985
Kinoshita, Toshihiro–S405
Kinoshita, Yuko–S909
Kinou, Masafumi–S829
Kirby, Raymond–S547, S683,

Chair Session 4aEA
�S547�

Kirschner, Francis–S415
Kirsteins, Ivars–S780, Cochair

Session 4pUWa �S780�
Kiser, Brenda H.–S839
Kishen, Anil–S254
Kiszel, AnnaK.–S439
Kitamura, Christine–S358
Kitamura, Tatsuya–S355, S763,

S766, S768
Kitchens, Jonathan Paul–S470
Kjems, Ulrik–S98
Klaeboe, Ronny–S167
Klapuri, Anssi–S836
Klaseboer, Evert–S79, S255
Klaucke, Ingo–S381
Klaus, Sabine K.–S270
Klauson, Aleksander–S440, S631
Kleber, Felicitas–S100
Klein, Philippe–S420, S421
Kleiner, Mendel–S225,

S640, Cochair Session 2aAAc
�S122�

Kleinhenrich, Christian–S907
Kleiven, Stig–S579
Klemina, Anna–S256
Klemperer, Simon L.–S131
Kletschkowski, Thomas–S96,

S907
Klieber, Christoph–S319
Klinck, Holger–S132, S240, S394
Kling, Christoph–S534
Klosak, Andrzej K.–S231, S385
Kloser, Rudy–S659, S660
Kloth, Melanie–S58
Kluk, Karolina–S752
Klump, Georg–S84
Klusek, Zygmunt–S382, S474
Knauer, Christian–S981
Kniesburges, Stefan–S769
Kniffka, Anke–S734
Knight, Rachael-Anne–S105,

S351
Knobles, David–S137, S656
Knoll, Thorsten–S816
Knuth, Matt–S302
Ko, Doyuen–S11
Kob, Malte–S550, S609, Cochair

Session 4aEDa �S550�,
Cochair Session 4aEDb �S552�

Kobayashi, Kazuto–S30
Kobayashi, Kei–S750
Kobayashi, Maori–S751, S891
Kobayashi, Norimasa–S564,

S603
Kobayasi, Kota–S237
Koblitz, Jens C.–S805
Koby, Joseph R.–S431
Koch, Robert A.–S397
Koch, Robert M.–S95, S681,

Chair Session 4pEAa
�S673�

Kochanek, Krzysztof–S331, S598,
S753
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Kochmann, Markus–S349
Kocian, Raymond L.–S405
Koehl, Vincent–S330
Koelewijn, Thomas–S326
Koenig, Chris–S130
Koenig, Christian R.–S349, S707
Koenig, Laura L.–S106,

S357, S769
Koga, Takashi–S534, S797
Koga, Yuichiro–S684
Kohler, Erwin–S422
Kohlrausch, Armin–S194, S211,

S488, S596, Cochair
Session 2pPPa �S325�, Cochair
Session 3aPPc �S447�,
Cochair Session 3pPPa �S488�,
Cochair Session 3pPPb
�S490�, Cochair Session 4aPPa
�S594�, Cochair Session
4aPPb �S597�, Cochair Session
4pPPc �S747�, Cochair
Session 5aPPd �S889�

Koizumi, Takaaki–S668
Kok, Jim B.–S436, S438
Kolar, Miriam A.–S637
Kolba, Mark P.–S74
Kolesov, Ilya A.–S176
Kolios, Michael C.–S31, S32
Kollmeier, Birger–S198,

S338, S489, S746,
S885, Cochair Session 2aPPb
�S197�, Cochair Session
2pPPf �S336�

Komatani, Kazunori–S98
Kominek, John M.–S916
Komiya, Shintaro–S574
Kondo, Hirohito M.–S84
Kondoz, Ahmet–S111, S601
Kondylas, Kathleen–S291, S843
Kong, Lingzhi Z.–S325,

S746
Kong, Ying-Yee–S86
Konkel, Frederic–S695
Konkle, Anne–S842
Konofagou, Elisa–S248, S249,

S824
Konradl, Josef–S191
Kontogeorgakopoulos,

Alexandros–S698
Kontomichos, Fotios–S739
Kooiman, Klazina–S247
Koopmann, Cary H.–S204
Kopčo, Norbert–S750
Kopiev, Victor–S877
Kopko, John–S642
Kopp, Laurent–S115
Koppens, Jeroen–S194
Koprulu, Kerem–S677
Kopylova, Daria–S187
Korakas, Alexios–S630
Korman, Murray S.–S75, S320,

Cochair Session 3pPAb
�S487�

Korman, Murray–Cochair Session
4pPAd �S726�

Kornilov, Victor–S436
Kornycky, Josef–S601
Korobov, Alexandr I.–S258, S304,

S429, S733
Korotchenkov, Oleg–S726
Korotin, Pavel–S497

Kors, Eugène J.–S556
Korte, Megan–S537, S539
Kos, Pawel–S759, S760
Kosevich, Yuriy A.–S580, S585
Koshkin, Vladimir–S319
Kosikowski, Lukasz–S753
Kosmidis, Costas–S187, S583
Kostek, Bozena–S209,

S298, S331, S753
Koster, Andrew–S795
Kotarbinska, Ewa–S560
Kotas, Charlotte–S653
Kotschy, András–S120
Kottege, Navinda–S39
Kotus, Jozef–S61, S331
Kouider, Sid–S612
Kouidri, Smaine–S161, S720
Koukos, Ioannis–S780,

Cochair Session
4pUWa �S780�

Koukoulas, Triantafillos–S469
Kourtiche, Djilali–S487
Koutsioubas, Alexandros–S739
Kováč, Richard–S209
Kovalevskiy, Mikhail–S322
Kovinskaya, Svetlana–S591
Koyama, Daisuke–S736, S815
Koymen, Hayrettin–S268
Kozaczka, Eugeniusz–S786, S787,

Cochair Session 4pUWg
�S786�

Kozlov, Anton V.–S962
Kozlowski, Emil–S560
Kröger, Matthias–S704
Kraft, Barbara J.–S468
Kragh, Jørgen–S421, S719
Krahé, Detlef–S601, S907
Krajcarz, Fabien–S710, S845
Kral, Peter J.–S348
Kraman, Steve–S948
Krane,Michael–S608, S609
Kravchun, Pavel–S7, S246
Krebs, Walter–S158
Kreider, Wayne–S29, S399
Kreuzer, Wolfgang–S451
Krijnders, Dirkjan J.–S333, S354
Krimmel, Jeffrey–S399
Kripfgans, Oliver D.–S373
Krishnamurthy, Rohan–S638
Kristensen, Jakob–S393
Kristiansen, Ulf–S547
Krivokapic, Jelena–S455
Krolik, Jeffrey–S114, S628
Kronland-Martinet, Richard–S285,

S548, S595, S695, S757
Kropp, Wolfgang–S298, S420,

S421, S579, S607, S703,
S713, S901, Cochair Session
1pSAb �S94�, Cochair
Session 2aSAb �S204�, Cochair
Session 2pSAe �S347�

Krueger, Ted–S802
Krumbholz, Katrin–S327, S329,

S749
Kruss, Aleksandra–S245
Krutyansky, Leonid M.–S461
Krylov, Victor V.–S94,

S346, S350, S953
Ku, David–S257, S820
Kubik, Jozef–S307
Kubovy, Michael–S444

Kuczaj, Stan A.–S811
Kudo, Subaru–S682
Kudryashov, Nikolai–S873
Kuehnelt, Helmut–S47
Kuehnert, Barbara–S363, S772
Kuhelj, Lilijana–S169,

S295
Kuhl, Patricia K.–S107, S365,

S613, S774, S922
Kuijpers, Ard–S705
Kulakova, Liudmila–S308
Kulichkov, Sergey–S734
Kulik, Yakov–S272, S694
Kulkarni, Abhijit–S87
Kumar, Biju–S408
Kumar, Kishore–S257
Kumar, Kshitiz–S774
Kumaradas, J. Carl–S32
Kunimatsu, Sunao–S698
Kunz, Edward L.–S633, S634
Kuperman, William

A.–S215, S219, S496, S627,
S628, S662, S677,
S925, S977

Kupersztoch, Daniel J.–S709,
S797

Kupnik, Mario–S407, S408
Kurimo, Mikko–S213
Kurisu, Kaoru–S104
Kurisu, Kiyohiro–S361
Kurogi, Yuka–S124
Kurosawa, Minoru K.–S114
Kurth, Frank–S131
Kutluay, Umit–S947
Kutzner, Dariusz–S355
Kuwano, Sonoko–S191, S192
Kuznetsova, Anastasia S.–S869
Kuznetsova, Iren E.–S80,

S869, S879
Kwon, Youngmin–S802, S940
Kyhn, Line A.–S240,

S395

Laaboubi, Mustapha–S204, S877
Laback, Bernhard–S87,

S89, S594, S595
Lacatis, Radu–S228, S230, S231,

S636, S706
Lace, Natalija–S811
Lafarge, Denis–S68, S160, S316,

S324
Laffez, Patrick–S186
La Follett, Jon–S977
Lafon, Brice–S419
Lafon, Cyril–S28, S29, S814
Lafon, Philippe–S159, S181
Lagrange, Mathieu–S778
Lagrée, Pierre-Yves–S49
Laguerre, Laurent–S958
Lahivaara, Timo–S80
Lai, Wen-Hsing–S913
Lakhlii, Zakia–S729
Lakusic, Stjepan–S291
Lal, Amit–S409
Lamalle, Laurent–S352, S762
Lamarche, Geoffroy–S660
Lamarque, Claude-Henri–S185
Lambert, Jacques–Cochair

Session 3pNSa �S480�
Lamesch, Sylvain–S275

Lamkanfi, Ebrahim–S429, S440,
S866

Lammers, Marc O.–S804, S811
Lammert, Adam–S211
Lamminen, Mikko O.–S78
Lamotte, Lucille L.–S419
Lamraoui, Ammar–S436
Lancia, Leonardo–S109
Landes, Hermann–S92
Lane, Harlan–S491
Lang, Alexandre–S697
Lang, Hermann–S283
Lang, William–S163
Langer, Sabine–S206
Langley, Robin S.–S90
Langlois, Sabine–S599
Langner, Gerald–S601
Langrenne, Christophe–S340,

S341
Lankarany, Milad–S209, S764
Lannie, Michael–S228
Lanzillotti Kimura, Norberto

Daniel–S586
Lapi, Marc–S94
La Pica, Armando–S386, S635,

S639
Laprie, Yves–S458, Chair Session

3aSCc �S458�
Laptyeva, Tetyana V.–S311
Larabi, Hocine–S73
Larcheveque, Lionel–S856
Lardat, Raphaël–S268, S308
Lardies, Joseph–S679, S777
Lardy, Michel–S870, S953
Larkin, Barry–S831
Larmat, Carene–S216, S303
Laroche, Chantal–S845
Larose, Eric–S96, S301, S963
Larroche, Thierry–S324
Larry, Pater–S854
Larsby, Birgitta–S746
Larson, Gregg D.–S74
Larsson, Krister–S579
Lasaygues, Philippe–S34, S307,

S666, S947
Laskowski, Kornel–S459
Latif, Rachid–S204, S877
Latvala, Antti–S598
Lau, Fernando J.–S414
Laude, Vincent–S179, S312,

S583, S876
Laugier, Pascal–S33, S256, S544,

S545, S546, S663, S664,
S665, S667, S670, S671, S817,
S819, Cochair Session
4aBB �S543�, Cochair Session
4pBBc �S671�

Laumann, Klaus–S547
Launer, Stefan–Cochair Session

1pEAc �S42�, Cochair
Session 2pEAf �S267�

Laurent, Jérôme–S302
Lauriks, Walter–S66, S67, S71,

S315, S317, S669, S671,
S725, S893, Cochair Session
1pPAa �S65�, Cochair
Session 2aPAa �S172�, Cochair
Session 2pPAf �S314�,
Cochair Session 3pPAa �S485�,
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Cochair Session 5aPAi �S874�,
Cochair Session 5pPAc
�S961�

Lautenbach,Margriet R.–S121
Lauterborn, Sonja–S323
Lauterborn, Werner–S79
Lauwers, Dirk–S168
Laux, Didier–S316, S438, S441
Laval, Robert–S219
Lavandier, Catherine–S166
Lavandier, Mathieu–S9, Cochair

Session 1pAAc �S8�,
Cochair Session 4pAAc �S640�

Lavery, Andone–S26,
S245, S929, S930, Cochair
Session 4pAOc
�S657�, Cochair Session 5aAO
�S813�

Lavie, Antoine–S759
Laville, Frédéric–S597
Lavoie, Maryse–S156, S689
Law, Franzo–S105, S767
Lawn, Chris J.–S435
Lawson, Aaron–S103, S104
Lawson, Gareth–S26
Lazarev, Leonid A.–S345
Le Bas, Pierre-Yves–S430, S431,

S863
Lebiedowska, Barbara

Joanna–S310, S851
Leblanc, Alexandre–S56, S759
Leblanc, Elisabeth–S803,

S804
Lebonnois, Sebastien–S432
Le Bot, Alain–S865
Le Bourdon, Thibault–S716
Lebourges-Dhaussy, Anne–S24
Le Carrou, Jean-

Loic–S42, S154, S693
Lecce, Leonardo–S291, S759
Lech, Michał–S209
Lechner, Florian–S77
Leclaire, Philippe–S67, S647,

S669
Leclercq, Ludovic–S60
Leclere, Quentin–S42, S207,

S419, S565
Le Cocq, Cecile–S490
Le Conte, Sandie–S412, S477
Le Corre, Frederic–S290
Lee, Chan-Hui–S684
Lee, Chih-Kung–S147
Lee, Connie G.–S941
Lee, Craig M.–S22
Lee, Doheon–S533
Lee, Edward R.–S105
Lee, Gilbert F.–S624
Lee, Haksue–S408, S681
Lee, Hye Mi–S229
Lee, Hyojin–S128
Lee, Hyun Ho–S292
Lee, Hyunjoo Jenny–S408
Lee, Jung-In–S362
Lee, Jung-Won–S362
Lee, Jungmee–S892
Lee, Keunhwa–S789
Lee, Mingu–S917
Lee, Nelson–S554, S905
Lee, Pyoung Jik–S390
Lee, Sang Kwon–S292, S565
Lee, Seokjin–S682

Lee, Sukmyung–S362
Lee, Sung B.–S259
Lee, Sungbok–S359
Lee, Theresa M.–S887
Lee, Wai-Sum–S459, S916
Lee, William–S984
Lee, Williams–S614
Lee, Wu-Jung–S806
Lee, Yung P.–S984
Leese, Mark R.–S433
Lefebvre, Alain–S549
Lefebvre, Antoine–S47, S155
Lefebvre, Fabrice–S442,

S731, S878
Lefebvre, Jean-Etienne J.–S681
Lefebvre, Jean-

Pierre–S251, S666
Le Floch, Vincent–S545
Le Gac, Jean-Claude–S397, S654,

S655
Le Gac, Séverine–S592
Le Gall, Yves–S266
Le Garrec, Thomas–S54, S161
Leger, Agnes–S745
Legland, Jean-Baptiste–S315
Le Goff, Nicolas–S488
Le Gonidec, Yves–S936
Legris, Michel–S382
Legros, Claude–S102
Legros, Mathieu–S679, S818
Le Hir, Nathalie–S548
Lehman, Sean–Cochair Session

3pSP �S494�, Cochair
Session 4aSPa �S614�, Cochair
Session 4pSPa �S775�

Lehmann, Kenna D.–S395
Lehodey, Patrick–S244
Le Houedec, Donatien–S421
Le Huerou, Jean-Yves–S868
Lei, Bo–S497
Leiderman, Ricardo–S258
Leighton, Timothy G.–S117, S136,

S379, S382, S432, S433,
S474

Leija, Lorenzo–S256
Leijon, Arne–S198
Leissing, Thomas–S954
Leistner, Philip–S170
Leite, Julio C.–S729
Lelong, Joel–S60, S416, S707
Le Louarn, Arnaud–S581
Lemaire, Michaël–S317
Lemaitre, Aristide–S581, S586
Lemaitre, Guillaume–S285,

S446, S721
Leman, Adrien–S98
Lemarquand, Guy–S69
Le Marrec, Loic–S307, S346,

S877
Lemor, Robert M.–S402, S673,

S815, S816, S880, S947
Le Moyne, Sylvie–S477
Lenczner, Michel–S324
Leniowska, Lucyna–S759, S760
Leniowski, Ryszard–S760
Lentz, Jennifer–S889
Leon, Fernand–S440, S632
Leonard, Daniel J.–S609
Leonard, Michel–S936
Leopold, Mardik–S651

Lepage, Kevin D.–S21, S466,
S622, Cochair Session
3pUWa �S495�,
Cochair Session 4aUWd
�S627�

LePage, Kevin–Cochair Session
4pUWe �S784�

Leparoux, Donatienne–S405
Le Pichon, Alexis–S858, S859,

S870, S953, Cochair
Session 5aPAa �S858�, Cochair
Session 5aPAf �S870�

Lepikh, Yaroslav I.–S776
Lepine, Christine–S754
Le Piver, Francoise–S861
Le Pollès, Thierry–S739
Lepper, Paul A.–S19, S812
Le Quere, Patrick–S740
Lerch, Reinhard–S570, S675,

S683, S775
Lermusiaux, Pierre–S926
Lerosey, Geoffroy–S216
Le Roux, Jean Christophe–S46,

S151
Le Roux, Jonathan–S837
Leroux, Maud–S720
Leroy, Pierre M.–S452, S904
Leroy,Valentin–S72, S735, S736,

S876
Lescop, Olivier–S715
Leslie, Wayne–S926
Lesoinne, Stéphane–S801
Leth, Siv–S300
Lethiecq, Marc–S819, Cochair

Session 5aBBa �S814�,
Cochair Session 5aBBc �S818�

Létourneaux, Fabien–S298,
S415

Le Touzé, Grégoire–S776
Leung, Chi Wah–S313
Leung, Nina–S768
Leval, Julien–S272
Le Van Suu, Thierry–S261
Levassort, Franck–S819
Leveque, Gerard–S961
Levi, Susannah–S363
Levinson, Samantha–S652
Levit, Natalia–S291, S709, S843
Levitsky, Semyon–S735
Levitt, Harry–S200
Levy, Antoine–S346
Levy, Erika S.–S105
Levy, Erika–Cochair Session

1pSCc �S102�
Lewandowski, Marcin–S369
Lewis, Hannah G.–S488
Lewis, Matthew S.–S955
Lewitz, Joel–S3
Lewy, Serge–S571
Leydier, Audrey–S257
Leylekian, Laurent–S282
Leyssens, Jan–S704
Lezziero, Alberto–S677
Lhémery, Alain–S544
Lhuillier, Vincent–S907
Liétard, Romain–S631
Li, Bin–S914
Li, Binghui–S21, S22
Li, Feipeng–S965
Li, Fenghua–S383, S496
Li, Haibo–S559

Li, He–S922
Li, Jing-Fang–S340, S418
Li, Jingyu Y.–S334, S746, S882,

S896
Li, Junfeng–S44, S267
Li, Liang–S325, S327, S333,

S334, S355, S745,
S746, S752, S753, S882, S896

Li, Ming–S390
Li, Mingxuan–S439
Li, Pai-Chi–S189
Li, Qi–S349, S986
Li, Shui–S378
Li, Tingting–S366
Li, Weichang–S924
Li, Wen–S349
Li, Xilu–S621
Li, Xiukun–S366, S785
Li, Xuan–S983
Li, Yan–S576
Li, Yifeng–S862
Li, Zhenglin–S621
Liang, Kenneth–S404
Liao, Jia-Shiou–S106
Libbey, Brad–S862, S864
Liberman, Mark–S910
Liberman, Mikhail Y.–S570
Licitra, Gaetano–S65, S423, S852,

Cochair Session 1pNSd
�S64�, Cochair Session 2aNSd
�S167�, Cochair Session
2pNSl �S294�

Lielens, Gregory–S901
Lienard, Jean-Sylvain–S108, S109
Lieuwen, Tim–Cochair

Session 3aPAc �S434�, Cochair
Session 4pPAb �S723�

Lievens, Matthias–S534
Liew, Yun Fook–S76
Light, Roger–S585
Lihoreau, Bertrand–S185
Lilkendey, Robert M.–S841, S940
Lillamand, Ivan–S879
Lim, Geunbae–S406
Lim, Raymond–S787, S975, S976
Lim, Yong-Kon–S934, S935
Lin, Chia-Yu–S147
Lin, Lin–S314
Lin, Wei–S129, S670
Lin, Yi-Syuan–S107
Lin, Ying-Tsong–S620, S621,

S975
Linares, Georges–Cochair Session

2aSCc �S212�
Lindahl, Berit–S225
Lindau, Alexander–S530, S642
Lindberg, Børge–S213
Lindblom, Björn–S410, S762
Linde, Bogumil B.–S175, S439
Lindegren, David–S331
Linderman, Matthew–S103
Lindqvist, Magnus–S58
Lindstrom, Fredric–S559
Lindwall, Dennis A.–S985
Lingsch, Stephen C.–S464
Link, Gerhard–S769, S775
Lipkens, Bart–S438,

Cochair Session 3aPAd �S438�
Lippert, Alexander–S77,

S591
Lippold, Roland–S564
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Lisenkov, Ivan–S72
Liss, Julie–S917
Lissek, Hervé–S95, S263, S443,

S674, S905
Litniewski, Jerzy–S669
Litovsky, Ruth–S87, S89
Littrell, Robert–S260
Litvak, Leonid–S87
Liu, Chang–S358
Liu, Dalong–S32
Liu, Fang–S493
Liu, Jin-Yuan–S926
Liu, Qiang–S469
Liu, Wei–S548
Liu, Xiaofeng–S353
Liu, Xiaojun–S318
Liu, Yongwei–S347, S349, S986
Liu, Yu-Cheng–S347
Liu, Yun-Hui–S906
Liu, Yunbo–S27
Liviani, Linda–S855
Ljunggren, Fredrik–S795
Llanos-Vazquez, R.–S694
Llisterri, Joaquim–S909
Llort-Pujol, Gerard–S984
Lo, Kam W.–S374
Locascio, James–S130, S133
Loeppert, Peter V.–S259
Loevenbruck, Hélène–S352, S492
Lofqvist, Anders–S362
Lognonné, Philippe–S434
Logutov, Oleg–S926
Lohász, Máté Márton–S280
Lohman, Walter J.–S57
Lohr, Bernard–S476
Lohrenz, Maura–S980
Lohrmann, Martin–S566
Lohscheller, Jörg–S770
Lohse, Detlef–S77, S142, S143,

S252, S589, S592, S735
Løkkeborg, Svein–S18
Lokki,Tapio–S791, S940, S968
Lombard, Anthony–S198
Lombard, Bruno–S173, S877
Lomonosov, Alexey M.–S429
Lonergan, Michael–S282
Long, Glenis R.–S885
Longair, Malcolm–S385
Longo, Cristina–S407
Longoni, Marco–S295
Lopes, Joseph–S787, S975
Lopes, Leonard V.–S426
Lopez-Bascuas, Luis E.–S765
Lopez-Poveda, Enrique A. –S891
Lopez-Poveda, Enrique

A.–S886, S887
Lopez-Rivas, Rebeca M.–S395
Lopez, Ines–S417, S704,

S713
Lopez, José J.–S234, S793, S830
Lorang, Xavier–S203
Lorenz-Kierakiewitz, Klaus-

Hendrik–S121
Lorenz, Ralph D.–S432, S433
Lorenzi, Christian–S335,

S742, S743, S745, S895, S963,
Cochair Session 4pPPa
�S742�, Cochair Session 4pPPb
�S745�

Lorenzo, Carlos–S638
Loriette, Vincent–S403

Loro, Carmen L.–S642
Losa, Massimo–S423
Loske, Achim M.–S398
Lotton, Pierrick–S463, S576,

S739, S740
Lou-Møller, Rasmus–S674
Loubeau, Alexandra–S184
Loughlin, Patrick–S496, S981
Loussert, Alain–S148
Louviot, Rémi–S605
Loverde, John–S222, S536
Løvholt, Finn–S953
Lowe, Michael J.–S686
Lowenberger, Federico–S478
Lozada, José–S692
Lu, Hsiu-Jung–S102
Lu, Xiaozhen–S591
Lu, Xugang–S212
Lu, Yadong–S15
Lu, Yan-Chen–S758
Lu, Youyi–S104
Lu, Zhiqu–S305
Luan, Yu–S95
Lubert, Caroline–S850
Lubman, David–S636, S839,

S951, Cochair Session
4pAAa �S635�,
Cochair Session 4pAAb
�S639�, Cochair Session 5pNSa
�S948�

Lubniewski, Zbigniew–S813
Luby, James C.–S39
Lucero, Jorge C.–S106, S610
Lucidarme, Olivier–S144
Lucke, Klaus–S812
Luding, Stefan–S178, S305
Lueck, Rolf–S244
Luethi, Nicole–S60
Luna Valiente, Nina V.–S16
Lundén, Peter–S969
Lund, Fernando–S440
Lunde, Even Borten–S468
Luneville, Eric–S440
Lunkov, Andrey A.–S627
Lunner, Thomas–S98
Lunsford, Chris–S807
Luo, Ercang–S573, S575, S741
Luo, Gangming–S545
Luo, Haibiao–S400
Luo, Haosu–S816
Luo, Jianwen–S824
Luo, Jing–S619, S946
Luo, Jun–S147
Luo, Xiao Yu–S609
Luong, Jeane–S718
Luppé, Francine–S963
Lurton, Xavier–S660, S984,

Cochair Session
4pAOd �S658�, Cochair
Session 4pAOg �S659�

Lusseyran, François–S577
Lust, Pieter–S441
Lutfi, Robert A.–S447
Lutman, Mark E.–S746, S887,

S888
Luts, Heleen–S198
Luzzi, Sergio–S290, S294
Lyashenko, Inna O.–S733
Lyashenko, Oleg V.–S732, S733
Lynch, Cathy–S86

Lynch, James F.–S139, S467,
S619, S620, S621,
S626, S937, S938, S975,
Cochair Session 4aUWa �S619�

Lyons, Anthony P.–S117,
Cochair Session
5aUWc �S927�

Lyons, Anthony–Cochair Session
5aUWg �S935�

Lyras, Andreas–S187, S583
Lyzenga, Johannes–S746, S966

Ma, Hongqiang–S666
Ma, Hua–S777
Ma, Jie–S237
Ma, Liang–S916
Ma, Ning–S326
Ma, Xiaochuan–S983
Ma, Yixin–S825
Ma, Yuanliang–S147, S497, S626
Maas, Edwin–S491
Maass, Kirsten–S673, S815
Mabe, James–S903
Macaulay, Eric–S326
Macauslan, Joel–S919
Macdonald, Ewen–S773
Macdonald, Heather–S598, S919
Mach, Susan M.–S933
Macherey, Olivier–S89
Machetta, Igor–S901
Machi, Junji–S33
Macho-Stadler, E.–S694
Machuca, María–S909
Mackey, Allison–S598
Macklem, Peter–S273
Maclennan, Duncan P.–S816
Madekivi, Seppo–S933
Madigosky, Walter M.–S624
Madricardo, Fantina–S677, S783
Madsen, Peter T.–S136,

S239, S393, S395, S805
Madsen, Thomas O.–S214
Madshus, Christian–S953
Maeda, Shinji–S458, S770
Maeda, Yasukazu–S779
Maempel, Hans-Joachim–S530
Maestre, Esteban–S697
Maffei, Luigi–S427, S500, S635,

S948, Cochair Session
5aNSd �S849�, Cochair Session
5pNSa �S948�

Magezi, David A.–S327
Magin, Richard L.–S822
Magni, Lorenzo–S423
Magnin, Marie–S599
Maguer, Alain–S37, S38
Maher, Paul M.–S816
Mahjoob, Mohammad–S151
Mahn, Jeffrey–S390
Mahoney, Robert–S224
Maier, Andreas–S922
Maijala, Panu–S181
Maillard,Eric–Cochair Session

5pUWd �S982�
Maillard, Virginie–Cochair

Session 3pNSc �S484�,
Cochair Session 4aNSd �S564�,
Cochair Session 4pNSf
�S707�

Majdak, Piotr–S87, S89, S594
Makabe, Yoshiaki–S779

Makarov, Oleg–S176
Mäkelä, Jyrki–S365, S774
Makin, Simon J.–S8
Makino, Koichi–S182
Makino, Yoshikazu–S870
Mäkivirta, Aki–S122
Makov, Yuri–S880
Makris, Nicholas–S135, S413,

S972, S973
Malakooti, Sadeq–S93
Malbéqui, Patrice–S957
Maldonado, Marc–S298
Malek-Madani, Reza–S320
Maleke, Caroline–S824
Malfanti, Iacopo–S313
Malicka, Alicja N.–S897
Mallaroni, Bastien–S270
Malloggi, Florent–S321
Malm, Peter–S58, S59
Malzone, Chris–S381
Mamou-Mani, Adrien–S838
Mamou, Jonathan–S33,

S142, Cochair Session 1pBBb
�S30�, Cochair Session
2pBBf �S256�

Manasseh, Richard–S144
Manca-Demirdjian, Florence–S293
Mancuso, Antonio–S337
Mani, Sanjay–S781
Mann, David–S130, S133, S476,

S811
Mannaris, Christophoros–S142
Manneville, Sébastien–S488
Mano, Isao–S664, S667
Manoha, Eric–S56, S424, S850,

S856
Manohar, Srirang–S402, S403,

S673
Mantani, Shigeki–S810
Mante, Pierre-Adrien–S737
Mantouka, Agni–S382, S474
Mantsevich, Sergey–S177
Manvell, Douglas–S483
Manzanares-Martinez,

Betsabe–S71
Manzi, Nicholas J.–S593
Mao, Jie–S439
Mapagha, Saul–S93, S203
Maragos, Petros–S773
Marant, Vincent–S557
Marchal, Jacques–S148, S788,

S927
Marchand, Sylvain–S835
Marchiano, Régis–S487, S727,

S856
Mardjono, Jacky–S569
Marec, Anne–S114, S430
Marentakis, Georgios–S830
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Nomura, Hideyuki–S360, S726
Nomura, Hiroaki–S756
Nongaillard, Bertrand–S442,

S678, S731, S878,
Cochair Session 3aPAf �S441�,
Cochair Session 4pPAf
�S731�

Normand, Xavier–S847
Norris, David–S861
Norton, Guy–S928
Nosulenko, Valery–S755
Nota, Yukiko–S766
Nøttestad, Leif–S25
Nottet, Jean-Bertrand–S886
Nováček, Jan–S463
Novak, Antonin–S463
Novak, Doris–S569
Novell, Anthony–S142
Nowak, Till–S77,S591
Nowicki, Andrzej–S369, S669
Nozaki, Kazunori–S611
Nozawa, Takeshi–S768
Nsenkoue, M–S586
Ntagwirumugara, Etienne–S681
Nummela, Sirpa–S540
Nurzynski, Jacek–S848
Nuster, Robert–S188, S216
Nygård, Børge–S547
Nygaard, Lynne C.–S110, S919
Nymoen, Kristian–S689

Oba, Roger–S621
Oberai, Assad A.–S258, S628
Oberdanner, Hannes–S43
Oberdoerster, Markus–S950
Oberfeld, Daniel–S339
Obleser, Jonas–S612
O’Brien, Jr., William D.–S31,

S250
Occhipinti, Giovanni–S434
Ochi, Hiroshi–S925, S933
Ochmann, Martin–S437, S450,

S562, S789, Cochair
Session 4pUWh �S788�

O’Connell-Rodwell, Caitlin
E.–S131

Odagiri, Yoshitaka–S825
Oddo, Rémy–S454
Odelius, Johan–S202
Odent, Pierre–S63
Odina, Natalya I.–S733
O’Donnell, Matthew–S501
Oehler, Michael–S479, S697
Oelze, Michael L.–S31, Cochair

Session 5aPAj �S876�,
Cochair Session 5pPAd �S962�

Oertli, Jakob–S290
Ogam, Erick–S71, S818
Ogasawara, Hanako–S785
Ogata, Takaharu–S565

Ogata, Tetsuya–S98
Ogawa, Shinji–S817
Oguchi, Keiji–S5
Oh, Won Tchon–S789
Ohbuchi, Takeshi–S149
Ohga, Juro–S682
Ohl, Claus-Dieter–S77, S79,

S592, Cochair Session
1pPAd �S76�, Cochair Session
2pPAk �S323�

Ohlau, Katrin–S288
Ohlendorf, Jan–S349
Ohno, Sumio–S364, S455
Okada, Minae–S84
Okada, Nagaya–S30
Okada, Takuro–S73
Okada, Yasuaki–S182
Okamoto, Noriko–S124
Okamura, Tomohiro–S150
Okandan, Murat–S262
Okarura, Eiji–S779
Okcu, Selen–S235, S701
Okopal, Greg–S981
Okorn-Schmidt, Harald–S77
Okuno, Hiroshi G.–S98
Okushima, Limi–S150
Olafsen, Sigmund–S415
Olesen, Søren K.–S278
Oleson, Erin M.–S131
Olive, Sean E.–S278
Oliveira, João M.–S414
Oliveira, Lenine V.–S6
Olkinuora, Pekka–S171, S284
Ollivier, François–S420,

S477
Olson, Kenneth S.–S492
Omais, Magdi–S850
O’Malley, Patrick F.–S320
O’Mard, Lowel P.–S334
O’Meara, Niamh–S376
Omeragic, Dzevat–S405
Omologo, Maurizio–S213
Omoto, Akira–S123, S904
Omrani, Abderrazak–S603
Ona, Egil–S468
Onanko, Anatolij P.–S733
Onanko, Yurij A.–S733
Onda, Masaharu–S565
Ongel, Aybike–S422
Ono, Hirotaka–S749
Ono, Nobutaka–S837
Ooi, Andrew–S144
Oomen, Werner–S194
Opielinski, Krzysztof J.–S733
Opitz, Martin–S283
Oralkan, Omer–S408
Ord, Robert–S353
Ordoñez, Rodrigo–S286, S559,

S887
Orduña-Bustamante, Felipe–S269
Orfali, Wasim–S645
Orlov, Denis–S367, S497
Orlowski, Andrzej J.–S245
Orlowski, Raf–S6, S385, S940
Ormonde, Christopher

E.–S591
O’Rourke, Colleen–S328
Orpin, Alan–S660
Ortiz-Berenguer, Luis I.–S838
Osborne, Alfred R.–S622
Osipova, Ludmila–S809, S810
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Osler, John C.–S465, S655,
Cochair Session
4pAOa �S654�

Ossipov, Alexander–S59
Ostashev, Vladimir E.–S287, S955,

S973
Ostendorf, Carel–S702
Østerbye, Torkil–S214
Ostrovsky, Lev–S822
Oswald, Julie N.–S239
Otani, Takahiko–S664, S667
Otsuru, Toru–S124
Ottenio, Mélanie–S324
Otto, Andrea–S77, S591
Ouaftouh, Mohammadi–S317,

S723
Ouail, Nabil–S308
Oudot, Guillaume–S454
Oudry, Jennifer–S32
Ouedraogo, Boureima–S414
Ouisse, Morvan–S202, S607
Ourak, Mohamed–S317, S723
Owen, Megan A.–S541
Owen, Neil–S28, S29, S814
Oxenham, Andrew J.–S81, S595,

S742, S898
Oya, Yoshikazu–S769
Ozcevik, Asli–S844
Ozeki, Yukio–S565
Ozimek, Edward–S355
Ozmeral, Erol–S897

Pääkkönen, Rauno–S349, S854
Paál, György–S49
Pabon, Jahir–S405
Pabst, Oliver–S907
Pacault, Anne–S266
Pace, Nicholas–Cochair Session

5aUWc �S927�, Cochair
Session 5aUWg �S935�

Pachebat, Marc–S564
Pacheco, Felipe–S321
Pacini, Aude–S538
Padden, Denise–S774
Padilla, Frederic–S544, S545,

S664, S665,S670, S671,
S819, Cochair Session 4pBBb
�S666�

Padilla, Monica–S964
Paek, Hyun–S841, S940
Page, John H.–S73, S306, S313,

S735, S736
Page, Suzanne–S652
Paglialonga, Alessia–S887
Pagneux, Vincent–S72, S160,

S185, S440, S874,
Cochair Session 3aPAe �S439�,
Cochair Session 4pPAe
�S729�

Pailhas, Yan–S39, S498
Paillasseur, Sebastien–S418
Paje, S. E.–S314, S718
Pakula, Michal–S307, S545
Palanchon, Peggy–S143
Palaviccini, Miguel–S711
Paleologu, Constantin–S906
Pallas, Marie-Agnès–S416
Pallier, Christophe–S612, Cochair

Session 4aSCb �S611�
Pallone, Grégory–S548
Palmeri, Mark–S824

Palmese, Maria–S37
Palmieri, Umberto–S635
Palomäki, Kalle J.–S10, S213,

S747
Paltauf, Günther–S188, S216
Pamanikabud, Pichai–S856
Pan, Ho-Hsien–S354
Pan, Yong Dong–S189
Pan, Yongdong–S869
Paniwnyk, L–S589
Pankhurst, Quentin–S249
Pannacci, Nicolas–S72
Panneton, Raymond–S68, S315,

S958
Panneton, Robin–S356
Panter, David–S794
Paolero, Anthony–S623
Papadakis, John S.–S543
Papadakis, Panagiotis–S633
Papadimos, Chris–S844
Papadogiannis, Nektarios–S187,

S583
Papadopoulos, Timos–S652
Papp, Joseph–S924
Pappalardo, Massimo–S407
Paquier, Mathieu–S330, S695
Parakkal, Santosh–S184
Paraskevas, Ioannis–S171
Parazzini, Marta–S887, S888
Parchment, J–S767
Pardo, Emilia–S729
Pardo, Louis-Ferdinand–S708
Pareige, Pascal–S865
Parenthoine, Denis–S149
Parizet, Etienne–S98, S196, S285,

S293, S330, S565, S699,
S717, S755, S968,
Cochair Session 2pNSa
�S276�, Cochair
Session 2pNSd �S285�

Park, Hanyong–S364
Park, Jin-Young–S675, S684
Park, Jong Beom–S484, S608
Park, Jong-Kyu–S681
Park, Kwan Kyu–S408
Park, M.–S501
Parker, David–S691
Parmentier, Damien–S150
Parmentier, Hubert–S27
Parmigiani, Fulvio–S587
Parnell, William J.–S624
Parnum, Iain M.–S660
Parrondo, Jorge–S857, S956
Parry, Graham–S62, S567, S854
Parsons, Dan R.–S381
Parsons, Nigel H.–S979
Parthy, Abhaya–S41
Pasanen, Edward–S887
Pascal, Jean-Claude–S340, S418
Paschereit, Christian

Oliver–S437
Pascual Winter, Maria

Florencia–S581, S586
Paset, Martin–S412
Pasqual, Alexander Mattioli–S675,

S685
Pasqualini, Donatella–S429
Passeri, Daniele–S252
Pasterkamp, Hans–S948
Pastore, Richard E.–S339, S446
Pastore, Thomas–S981

Pastuszek-Lipinska, Barbara–S769
Patel, Aniruddh D.–S753
Patel, Ruben–S135
Patel, Sona A.–S913, S916
Patterson, Roy D.–S98, S371,

S750, S769, S964
Pätynen, Jukka–S968
Paul, Stephan–S755, S894
Paul, Wesley–S928
Paulo, Joel P.–S649, S718
Paulsen, Reimer–S710
Paun, Marla–S399
Pautet, Lucie–S929
Pauzin, Marie-Christine–S251
Pavan, Gianni–S133
Pavanello, Renato–S603
Pavić, G–S342, S344
Paviotti, Marco–S64, S180
Payà Bellester, Gaspar–S530
Payan, Cédric–S431
Payan, Yohan–S353
Payne, Edward–S144
Payne, Sarah R.–S841
Payne, Stephen–S592
Payton, Karen–S103
Paz, Elaine C.–S853
Pean, Vincent–S335
Pearse, John–S390
Pechter, Tal–S48
Pecknold, Sean–S465, S655
Pedersen, Christian Sejer–S171,

S196
Pedersen, Eja–S568, S714
Pedersen, Geir–S468
Pedersen, Michael S.–S98
Pedersen, Michael–S674
Pedersen, Steffen–S171, S568
Pedersen, Torben

Holm–S195, S482
Pedrielli, Francesca–S196
Peebles, Ernst–S133
Peeling, Paul–S616
Peen, Jasper–S415
Peeters, Bert–S705
Peeters, Geoffroy G.–S833
Pelat, Adrien–S185
Pelekasis, Nikos A.–S252, S593
Pelivanov, Ivan–S187,

S672
Pellegrino, François–S751
Pellerin, Guillaume–S682, S687
Pelorson, Xavier–S153,

S274, S609, S610, S611, S765,
S772, Cochair Session
4aSCa �S608�

Peltier, Christopher–S969
Peltola, Maija S.–S613
Pemble, M–S586
Pena, Hector–S135, S243, S972
Penelet, Guillaume–S576,

S740
Peng, Jian–S644
Peng, Jue–S816
Peng, Zhao–S644
Pennec,Yan–S73
Penrose, John D.–S660
Pepin, Henri–S346
Peppin, Richard–Cochair Session

1pNSc �S61�
Percaccio, Cherie R.–S757
Pereira, Andreia–S761

Pereira, Wagner C.–S256, S258,
S259

Perepelkin, Vitaly–S734
Pereselkov, Sergey A.–S627, S628
Perez Carrillo, Alfonso–S697
Perez Trigo, Carlos–S729
Perez-Arjona, Isabel–S313
Pérez-López, Antonio–S269
Perez, Javier–S857
Pergantis, Charles–S253
Perkell, Joseph S.–S491, Chair

Session 3pSCa �S491�
Pernet, Sebastien–S162
Pernod, Philippe–S461, S862,

S867
Pernot, Gilles–S737
Pernot, Mathieu–S27, S545
Péronne, Emmanuel–S318, S583,

S584
Peroutsea, Stavroula–S932
Perov, Dmitry V.–S730, S879
Perrachione, Tyler K.–S765
Perrey-Debain, Emmanuel–S451,

S603
Perrier, Pascal–S108, S353, S362,

S916
Perrin Decroux, Stephane–S557
Perrin, Bernard–S186,

S318, S581, S582, S583, S584,
S586, S959

Perrin, Gérald–S719
Perrot, Camille–S68
Perrot, Patrick–S910
Perrot, Thierry–S983
Perry, James–S206, S709, S951
Perry, Jennifer R.–S107
Pershagen, Goran–S480
Person, Roland–S811
Persson Waye, Kerstin–S171,

S196, S225, S559,
S700, Cochair Session 2aAAd
�S125�, Cochair Session
2pAAc �S224�,
Cochair Session 4aNSe
�S567�, Cochair
Session 4pAAe �S643�,
Cochair Session 4pNSl �S714�

Pescetto, Alessandro–S37
Pestalozzi, Hansueli–S60
Pestereva, Marina–S283
Petculescu, Andi–S432, Cochair

Session 3aPAb �S432�,
Cochair Session 4pPAh �S734�

Peters, Nils–S830
Peterson, Michael–S314
Petersson, Björn A.–S343
Pethieu, Romain–S172
Petillot, Yvan–Cochair Session

5pUWc �S979�
Petiot, Jef–S152
Petit, Philippe–S666
Petite, Hervé–S819
Petnikov, Valeriy G.–S628
Petosic, Antonio–S593, S728,

S872
Petrak, Peter–S296
Petre, Cristian Catalin–S314, S866
Petri, Alberto–S301
Petsculescu, Andi–Cochair Session

5aPAi �S874�, Cochair
Session 5pPAc �S961�
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Pettit, Chris L.–S182, S955
Pettyjohn, Steve–S226
Petz, Markus–S58, S62
Peyrin, Françoise–S817
Pezerat, Charles–S91, S207, S907,

Cochair Session 2aSAc
�S207�, Cochair
Session 2pSAb �S343�

Pezeril, Thomas–S319
Pfeifer, Christian–S437
Pfitzinger, Hartmut–S456
Pham, Thiên-Ly–S667
Pham, Tien–S374
Phatak, Sandeep A.–S965
Phatak, Sandeep–S965
Philipp, Norman–S387
Philippe, Franck D.–S218, S372
Philips, Scott M.–S376
Phiri, Michael–S701
Piñeirua, Miguel–S574
Piacsek, Andrew–S551, Cochair

Session 1pPAe �S80�
Piao, Shengchun–S383
Picó, Rubén–S640, S791
Picard, Christophe–S419
Picart, Pascal–S272, S584
Picaut, Judicaël–S792, S942, S956
Piccolo, Antonio–S578
Pichat, Cédric–S352
Pichon, Chantal–S250
Pichora-Fuller, Kathy–S752, S753,

S919
Pichot, Christian–Cochair Session

3pSP �S494�, Cochair
Session 4aSPa �S614�, Cochair
Session 4pSPa �S775�

Picinali, Lorenzo–S337
Picone, Michael–S860
Picton, Terence W.–S752
Pieleanu, Ioana–S121
Piellard, Mélanie–S161
Pierangelo, Juliette–S346
Pierce, Allan D.–S347, S626
Pieringer, Astrid–S298
Pierucci, Mauro–S279
Pietrzyk, Andrzej–S901
Pihko, Elina–S365, S774
Pilka, Adam–S598
Pillai, Saseendran–S240, S927
Pincas, Jonathan–S596,

S966
Pinhède, Cédric–S606, S904
Pinson, Luke J.–S626
Pinson, Samuel–S116
Pinto, Marc–S980, Cochair

Session 5pUWc
�S979�

Piperakis, George–S23, S944
Piquet, Francis–S272
Piquette, Jean–S623
Piraux, Joel–S173, S877
Pirogov, Yurij A.–S357
Pirozzi, Salvatore–S759
Piscoya, Rafael–S437, Cochair

Session 3aPAc �S434�,
Cochair Session 4pPAb �S723�

Piserchia, Pierre-
Franck–S861

Pisoni, David B.–S359, S360,
S363

Pispola, Giulio–S66

Pistone, Giuseppe–S578
Pitre, Laurent–S676, S961
Pitt, Ian–S757
Pitter, Mark–S585
Pitton, James W.–S376
Plack, Christopher J.–S426, S595,

S889, S890
Planeau, Vincent–S533
Plante, Elena J.–S457
Plantier, Frédéric–S960
Plantin De Hugues, Philippe–S102
Plaskota, Przemyslaw–S756
Plassat, Benoit–S842
Plazza, Eric–S174, S302
Pletner, Baruch–S347
Plitsis, Grigorios–S833, S838
Ploix, Marie-Aude–S879
Plotkin, Kenneth J.–S165,S184
Pluymers, Bert–S789
Podimova, Nataliya–S187, S189
Podlipsky, Vaclav

Jonas–S919
Podolian, Artem–S726
Podolsky, Aleksei–S319
Podolsky, Alexei–S672
Poeppel, David–S613
Poignand, Gaelle–S573
Poikonen, Ari–S933
Pointer, Steve A.–S925
Poirier, Benjamin–S288
Poisson, Franck–S183, S297,

S900, Cochair Session
2pNSi �S290�, Cochair Session
2pNSn �S297�, Cochair
Session 3aNSb �S415�

Polack, Jean-Dominique–S218,
S531, S842

Polacsek, Cyril–S571
Poletti, Mark–S41
Policardi, Franco–S229
Polikarpova, Nataliya–S176,

Cochair Session 2aPAb
�S175�, Cochair Session 2pPAc
�S307�

Polka, Linda–S107, S356, S911,
S914, Cochair Session
5aSCc �S913�

Pollow, Martin–S646
Polyakov, Valery–S405
Polyzos, Demos–S545
Pomberger, Hannes–S675
Pommeray, Michel–S308
Pompoli, Francesco–S69, S316
Pompoli, Roberto–S231,

S636, S950, Cochair Session
2aAAe �S128�, Cochair
Session 2pAAb
�S223�, Cochair Session
2pAAf �S228�

Ponceau, Damien–S861
Poncelet, Oliver–Cochair Session

5aPAk �S878�
Poncelet, Olivier–S324, S345,

S875, S877, Cochair
Session 5aPAc �S865�

Ponirakis, Dimitri–S18, S19
Ponomarev, Victor–S821
Pontuale, Giorgio–S301
Pook, Victoria G.–S804
Pope, Stephen–S13
Popek, Witold–S253

Popov, Roman–S72
Popov, Vladimir V.–S537, S538
Popper, Arthur–S18
Popplewell, Adrian–S126
Port, Robert F.–S365
Porteous, Ewan–S94
Porter, Colin–S249
Porter, Michael B.–S395, S498,

S781, S782
Porter, Tyrone–S29, Cochair

Session 2pBBa �S247�,
Cochair Session 2pBBb �S250�

Posey, Joe W.–S711,
Cochair Session 3aNSe �S424�

Posey, Joe–Cochair
Session 4pNSi �S711�

Potamianos, Gerasimos–S971,
Cochair Session 5pSC
�S970�

Potard, Blaise–S458
Potel, Catherine–S957, Cochair

Session 4pED �S685�
Potirakis, Stelios M.–S850, S857
Potirakis, Stylianos

M.–S171
Potma, C.–S855
Potty, Gopu R.–S139, S394
Pouet, Bruno–S402
Pouliquen, Eric–S117
Poulsen, Andrew J.–S470
Pouplier, Marianne–S361
Pourkashanian, Mohamed–S280
Poussot, Pascal–S730
Pouzar, Ladislav–S639
Povey, I–S586
Powell, Robert–S484
Powers, Jeffry–S142
Pozarlik, Artur–S436
Pozera, Arunas–S559
Pozhar, Vitold–S175, S176
Prabha, C–S927
Prada, Claire–S188, S218, S372,

S865, Cochair Session
2aSPa �S215�, Cochair Session
2aSPb �S217�, Cochair
Session 2pSPf �S372�, Cochair
Session 2pSPg �S373�,
Cochair Session 3aPAe �S439�,
Cochair Session 4pPAe
�S729�

Prasow, Sholem–S127
Prather, Wayne E.–S39
Pratomo, Bayu–S230
Predoi, Daniela–S314
Predoi, Mihai Valentin M.–S314,

S866, S957
Preece-Pinet, Melanie–S103, S766
Preis, Anna–S193, Cochair

Session 3aPPb �S444�,
Cochair Session 4pPPd �S755�

Preisig, James–S118,
S924

Prendergast, Garreth–S748, S766
Preobrazhensky, Vladimir

L.–S461, S862, S867
Pressnitzer, Daniel–S81, S84,

S594, Cochair Session
1pPPa �S81�, Cochair Session
2pPPd �S333�

Prezelj, Jurij–S348, S368, S856
Preziuso, Daniela–S639

Price, John C.–S271
Pride, Steven R.–S473
Priesig, James E.–S21
Prieto, Ana-Garcia–S249
Priev, Aba–S821
Priev, Diana–S821
Priewasser, Bernhard–S166
Primus, Julien–S707
Prince, Jerry–S353
Principeaud, Nicolas–S157
Prior, Mark K.–S932, Cochair

Session 5aUWe �S932�
Pritchard, William F.–S27
Probst, Wolfgang–S168, Chair

Session 2pNSm �S296�,
Cochair Session 1pNSc �S61�,
Cochair Session 2pNSc
�S284�

Proctor, Michael I.–S767
Prodi, Nicola–S5, S68, S231,

S636, S950
Profunser, Dieter M.–S583
Prokhorova, Ekaterina V.–S258
Proklov, Valeriy V.–S175
Proni, John–S244
Prosser, Silvano–S337
Protopappas, Vasilios C.–S545
Proulx, Jennifer–S914
Pruette, Autumn L.–S757
Pruvost, Laurent–S565
Puder, Henning–S198
Pueo, Basilio–S234, S793
Pugliese, Daniel–S737
Pulkki, Ville–S601, S968
Pulli, Jay–S974
Punekar, Jothi–S281
Punisic, Silvana–S771
Purnell, Thomas–S100, S920
Purwins, Hendrik–S832
Pustovoit, Vladislav–S175, S176
Putnam, Robert–S61
Pyl’Nov, Yuri–S461, S867
Pyle, Robert W.–S153, S270
Pyper, Ted–S943

Qi, Yi–S250
Qin, Qin–S953
Qin, Yi-Xian–S665, S670
Qiu, Bo–S15
Qiu, Jian Zhen–S272
Qiu, Wei–S748
Qiu, Xiaojun–S234
Qu, Tianshu S.–S355
Qu,Youli–S15
Quam, Rolf Michael–S638
Quidu, Isabelle–S979, S982
Quijano, Jorge E.–S117, S465,

S466, Cochair Session
3aSPb �S463�

Quijano, Jorge–Cochair Session
4pSPc �S778�

Quinquis, Andre–S495
Quintana, Samuel–S170, S710,

S799
Qureshi, Shakeel–S261

Raake, Alexander–S97, S331,
S752

Rabau, Guy–S339
Rabenstein, Rudolf–S553
Rabold, Andreas–S388
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Radaelli, Simone–S169
Rader, Tobias–S199
Radhakrishnan, Nandhu–S411
Rafaely, Boaz–S340
Raffellini, Giorgio–S233
Raghukumar, Kaustubha–S627
Raglin, Chris–S192
Raherison, Antoine A.–S681
Rahier, Gilles–S53
Raimond, Andrew–S8, S332
Rajagopal, Akila–S351
Rajan, Srinivasan–S845
Rajan, Subramaniam–S138
Rajoana, Dominique–S782
Rakel, Munise–S486
Rakerd, Brad–S326
Rakotomanana, Lalaonirina–S346
Rakotonarivo, Sandrine–S382
Ramírez, Adriana Citlali–S676
Ramadas, Sivaram

Nishal–S268, S680
Ramasamy, Kalaiselvi–S65
Ramaz, François–S403
Ramirez, Gina–S287
Ramirez, Juan-Pablo–S97
Ramis Soriano, Jaime–S150, S206,

S265, S443, S646, S647,
S648

Ramkumar, Abhishek–S409
Ramos-Mendieta, Felipe–S71
Ramos, Antonio–S256, S729
Ramp, Steve–S620
Rampnoux, Jean-Michel–S737
Ramsay, Gordon–S211,

S611
Randrianoelina, Ando–S853
Rangoussi, Maria–S171, S850
Rank, Ernst–S388
Raphael, Lawrence J.–S106, S616
Rapoport, Natalia–S249
Rasamimanana, Nicolas–S696
Rasmanis, Gundars–S126
Rasmussen, Gunnar–S278
Rasmussen, Knud–S261
Rasmussen, Per–S854
Rasmussen, Soren–S64
Raspet, Richard–S578
Rath, Matthias–S555
Rathbun, Daniel L.–S757
Rathsam, Jonathan–S14
Ratilal, Purnima–S135, S813,

S972, S973
Ratolojanahary, Faniry Emilson

F.–S681
Ratsimandresy, Leong–S818
Rattanadit, Kitti–S320
Raum, Kay–S113, S667, S812,

S817, Cochair Session
4pBBa �S663�

Rausch, Jacqueline–S41
Raux, Antoine–S913
Ravazzani, Paolo–S887, S888
Ravina, Enrico–S478, S691
Ravula, Surendra K.–S873
Ray, Manas C.–S902
Ray, Richard–S625
Rayavarapu, Raja–S402
Rebillout, Arnaud–S690
Reboul, Gabriel–S571
Recker, Karrie–S43
Redon, Emmanuel–S414

Redondo, Javier–S313, S640,
S791

Redonnet, Stephane–S56, S850,
S856

Reed, Allen–S625
Reed, Star–S896
Reeder, D. Benjamin–S620, S933
Reese, Hauke–S571
Reeves, Justin–S620
Refahi Oskouei, Amir–S264, S348
Regnier, Marion–S965
Reguieg, Djelloul–S670
Rehfeld, Marc–S536, S846
Reichl, Christoph–S283
Reichmann, Hans Josef–S959
Reichmuth, Colleen–S18,

S539, S540, S803
Reiff, Christian–S264
Reig Calbo, Lilian–S530
Reig Fabado, Antonio–S557
Reimann, Klaus–S408
Reinhardt, Alexandre–S308
Reinhold, Jürgen–S129
Reining, Friedrich–S283
Reinisch, Eva–S457, Chair Session

3aSCb �S457�
Reinten, Hans–S589, S735
Reis, Frigyes–S797, S847
Reiter, Malgorzata–S61, S298
Reitinger, Bernhard–S188
Rekanos, Ioannis–S852
Remenieras, Jean-Pierre–S321,

S665
Remes, Ulpu–S213
Remillieux, Marcel C.–S54
Remita, Naamane–S256
Remy, Elisabeth–S542
Ren, Keni–S559
Renaud, Guillaume–S321, S665
Rendón, Pablo L–S269
Renders, Christel–S408
Rene, Pierre-Jean–S95
Rennies, Jesko–S881
Repetto, Stefania–S41
Retsch, Markus–S587
Reubold, Ulrich–S100
Reuter, Christoph–S479, S697
Reuter, Fabian–S79
Reuter, Karen–S286, S559, S885,

S887
Reuter, Tom–S540
Reuterdahl, Tom–S20
Revaux, Charles–S494
Revaz, Bernard–S587
Revoredo, Teo C.–S296
Rey, Guillaume–S152
Rey, Robert–S569, S720
Reznikoff, Iegor–S635, S830
Rezvov, Yury–S175
Rhachi, Mohammed–S172, S843
Rhebergen, Koenraad

S.–S199, S966
Ribay, Guillemette–S442
Ribeiro Valle Macedo, Marta–S643
Ribeiro, Maria–S530
Riccardi, Michele–S386
Rice, Heath E.–S983
Richard, Céline–S895
Richard,Florent–S279, S286, S330
Richard, Gaël–S832, S836
Richards, Roger T.–S45

Richardson, Michael–S219, S625
Richardson, Nathan–S748
Richardson, W J.–S20
Richecoeur, Franck–S436
Richie, Carolyn–S109
Richoux, Olivier–S185
Richter, Andreas–S480
Richter, Christoph–S437
Rick, John W.–S637
Ricketts, Todd–S489
Ricot, Denis–S282
Ridgway, Sam H.–S17
Ridouane, Rachid–S110
Riekkinen, Ossi–S663, S670,

S729
Rienstra, Sjoerd–S741
Riethmueller, Rolf–S659
Rietman, Edward–S438
Rikkonen, Toni–S670
Riley, Amanda K.–S764
Riley, Paul H.–S574
Rimeika, Romualdas–S307
Rimington, Dennis B.–S39
Rimskaya-Korsakova,

Liudmila–S745
Rindel, Jens Holger–S14, Cochair

Session 4pAAa �S635�,
Cochair Session 4pAAb �S639�

Ringgaard, Erling–S674,
S814

Rinkevich, Anatoly B.–S730,
S879

Rios, Antonio–S909
Riquimaroux, Hiroshi–S238, S810
Risch, Denise–S541
Rivens, Ian–S825
Rivera, Michael K.–S301
Rivoire, Michel–S27
Rixe, Olivier–S144
Rizwi, Farhan–S279
Roads, Curtis–S833
Roan, Michael–S371, S374,

Cochair Session 2pSPa
�S366�, Cochair Session 2pSPb
�S367�, Cochair Session
3aSPb �S463�, Cochair Session
4pSPc �S778�

Robb, Gary B.–S379, S382, S474,
S632

Robert, Daniel–S804, S809
Robert, Jacques–S443
Robert, Jean-Luc–S217, S372
Robert, Laurent–S549
Robert, Sébastien–S963
Roberts, Brian–S82
Roberts, Eila K.–S887
Roberts, Paul L.–S243
Robillard, Jean-François–S737
Robin, Benjamin–S842
Robinson, Erik E.–S17
Robinson, Stephen P.–S19, S378,

S379, S468, S469, S623,
Cochair Session
2pUWb �S378�, Cochair
Session 3aUWb
�S467�, Cochair Session
4aUWb �S623�

Robinson, Stephen–Cochair
Session 2pUWd
�S380�, Cochair Session
4pUWd �S783�

Rocchesso, Davide–S445
Roch-Jeune, Isabelle–S737
Roch, Marie A.–S132,

S133, Cochair Session 2aAB
�S130�

Roch, Marie–Cochair Session
2pABb �S239�

Roche, Jean-Michel–S282
Roche, Roger–S861
Rockstroh, Kurt–S127
Rodet, Xavier–S410
Rodgers, Blake–S920
Rodilla, Miguel–S659
Rodionov, Alexander–S367
Rodkin, Richard B.–S427
Rodonò, Giuseppe–S639
Rodono’, Giuseppe–S386, S635
Rodríguez Molares,

Alfonso–S855
Rodrigues, Cleide V.–S367
Rodrigues, Dominique–S879
Rodriguez-Manzo, Fausto

E.–S235, S641, S645
Rodriguez, Laura–S170, S799
Rodriguez, Samuel–S549
Roebel, Axel–S835
Roehle, Ingo–S162
Roger, Michel–S55, S570, S719,

S720, Cochair Session
4aNSf �S569�, Cochair Session
4pNSq �S719�

Rogers, Andy–S184
Rogers, Jack C.–S612, S770
Rogers, Peter H.–S33, S147, S653,

S946
Roginska, Agnieszka–S464
Roh, Heui-Seol–S783
Rohdenburg, Thomas–S198
Roland, Jacques–S846, Cochair

Session 5aNSc �S846�,
Cochair Session 5aNSi �S855�

Rolin, J.f.–S811
Roma, A.–S811
Romano, Rosario A.–S129
Romanov, Sergei–S586
Romero, José–S230, S231, S636,

S706
Romski, Mary Ann–S328
Ronsse, Lauren M.–S481
Rook, Ronald–S436
Roosnek, Nico–S375, S776
Roovers, Chiel–S297
Roozen, N.b.–S417, S704, S713
Rosa, Manuel–S638
Rose, George A.–S25
Rose, Phil–S909
Rosen, Stuart–S351, S362, S363,

S748, S771, S896, S918
Rosenberg, Philip D.–S433
Rosenblum, Lawrence D.–S210,

S364, S446, S768
Rosenkrantz, Eric–S961
Ross, Jaan–S411
Ross, Tetjana–S244, S245, S929
Ross, Tristie–S459
Rossat, Mathieu–S876
Rossignol, Clément–S189, S581,

S583, S584, S737, S738,
S869, Cochair Session 4aPAb
�S580�, Cochair Session
4pPAj �S737�
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Rossing, Thomas D.–S838,
Cochair Session
4aEDb �S552�, Cochair
Session 5aMUc
�S831�, Cochair Session
5aMUf �S838�

Rothschild, Karin–S953
Rottiers, Wouter–S475
Rougier, Christophe–S228
Roure, Alain–S606
Rouseff, Daniel–S465, S619
Rousounelos, Andreas–S346
Roussarie, Vincent–S279, S285,

S286, S330, S699, S715
Rousseau, Martine–S881
Roux, Jean-Noel–S306
Roux, Philippe–S96, S370, S603,

S630, S662, S677, S874,
S944, S963, S980

Rowan, Daniel–S653
Rowden, Ashley–S660
Rowland, Liz–S19
Rowley, Clark–S654
Roy, Anil K.–S832
Roy, Kenneth P.–S2, S221, S222,

Cochair Session 1pAAa
�S2�, Cochair Session 2pAAa
�S221�, Cochair Session
2pAAd �S227�,
Cochair Session 2pAAi �S233�

Roy, Nathalie–S24, S803
Roy, Nicolas–S94
Roy, Ronald A.–S36, S217,S372,

S591, S592, S593, S631,
S787, Cochair Session 3aBBb
�S401�

Roy, Ronald–Cochair Session
4pBBd �S672�

Roy, Subhadeep–S923
Royer, Daniel–S188, S865,

Cochair Session
5aPAc �S865�, Cochair
Session 5aPAk �S878�

Royston, Thomas J.–S822, S947
Rozanova-Pierrat, Anna–S529
Rozas, Guillermo–S581, S586
Roze, David–S555
Rozenberg, Yannick–S720
Rozendal, Timo–S142
Ruano, António–S259
Rubak, Per–S278
Rubin, Clint–S670
Rubio, Jesus–S57
Rudak, Larisa–S251
Rudd, Kevin–S634
Ruello, Pascal–S186, S584, S586,

S737
Ruff, Andreas–S391
Ruiz-Suarez, J. Carlos–S321
Ruiz, Juan P.–S829
Ruiz, Robert–S102
Rumsey, Francis J.–S11, S12
Runcan, Mariana–S61, S289
Runefors, Per–S104
Rupin, Fabienne–S817
Rusciano, Nicola–S416, S425
Rusko, Milan–S209, S480
Russo, Frank A.–S753
Rüst, Philipp–S300
Rutledge, Janet–S198
Ruty, Nicolas–S153, S610

Ruzié, Gérard–S806
Ruzzene, Massimo–S216, S605
Ryan, Zach–S326
Rybak, Samuil A.–S858
Rybianets, Andrey–S254
Rychtarikova, Monika–S639,

S842, S849, S893
Ryg, Jesper–S664
Ryherd, Erica–S225, S700, S701,

Cochair Session 4pNSb
�S700�, Cochair
Session 4pNSg �S709�,
Cochair Session 5aNSb �S844�

Ryherd, Steve–S225
Rytting, Anton–S110, S915
Ryu, Jongkwan–S534

Saarakkala, Simo–S258
Sabatier, James M.–S67, S75,

S76, S305, S757,
Cochair Session 1pPAc �S74�

Sabatier, James–Cochair
Session 2pPAh �S320�

Saberi, Kourosh–S328
Sabiniarz, Patrick–S703, S713
Sabra, Karim G.–S38,

S216, S661, S662, S677, S977,
Cochair Session 4pAOh
�S661�

Sabra, Karim–Cochair Session
4pAOb �S656�

Sacchi, Giorgio–S125
Sachau, Delf–S96, S907
Sacks, Jonah–S535
Sadoulet, Emeline–S679
Sæbø, Torstein Olsmo–S930, S931
Saeki, Takashi–S544, S669
Saemann, Ernst-

Ulrich–S703, S899, Cochair
Session 4pNSc �S703�,
Cochair Session 4pNSk �S713�

Sagayama, Shigeki–S837
Sagemuehl, Dirk–S482
Sagen, Hanne–S23, Cochair

Session 1pAOa �S21�,
Cochair Session 2pAOb �S245�

Sagi, Elad–S883
Saha, Pranab–S642
Sahin, Zekeriyya–S268
Sahlén, Birgitta–S362
Saied, Amena–S817
Saijo, Yoshifumi–S30
Saillard, Marc–S494
Sainidou, Revekka–S587
Sainiemi, Lauri–S318
Saintval, Wendy–S626
Saito, Ikumi–S150
Saito, Osamu–S337
Saito, Shigemi–S815
Sakaguchi, Atsushi–S575
Sakaguchi, Takefumi–S208, S337,

S544
Sakai, Shinichi–S726
Sakakibara, Ken-Ichi–S763
Sakamoto, Koji–S443
Sakamoto, Shin-Ichi–S574, S575
Sakamoto, Shinichi–S128
Sakamoto, Shuichi–S44, S190,

S267, S599, S751
Sakout, Anas–S271, S942
Salama, Andrew–S353

Salamatov, Evgenii I.–S313
Salamone, Joe–S310
Salenbien, Robbe–S189, S317
Salissou, Yacoubou–S315
Sallee, Hebert–S847
Salmi, Ari–S639, S869, S880
Salmons, Joseph–S920
Salomir, Rares–S28
Salomons, Erik–S185, S853, S956
Salskov, Eric–S192
Samaran, Flore–S806
Sammelmann, Gary S.–S976
Sampathkumar, Ashwin–S402
Sams, Mikko–Cochair

Session 2aSCb �S210�
San Emeterio, Jose Luis–S729
San Martin, Maria

Luisa–S534
San Martin, Ricardo–S534
San Souci, Sooch–S849
Sanchez-Carnero, Noela–S659
Sanchez-Dehesa, José–S73,

S180, S309, S312
Sánchez-Morcillo, Victor–S313,

S880
Sanchez, Kauyumari–S364, S768
Sanchez, Patrick–S633
Sanchis-Alepez, Helios–S73
Sanchis-Alepuz, Helios–S312
Sandberg, Göran–S388
Sanders, Lisa D.–S325
Sandhu, Jaswinder–S253
Sandin, Ake–S422
Sandoz, Florian–S674, S905
Sandrin, Laurent–S32
Sandsmark, Geir Helge–S466
Sandven, Stein–S23
Saniga, Michael L.–S634
Sankin, Georgy–S593
Sankowsky, Tobias–S43
Sanson, Joseph–S234, S331
Santibañez, Francisco–S304
Santillan, Arturo–S453, S728
Santin, Mathieu–S250
Santos, Paulo–S761
Santos, Ricardo–S608
Sanz, Ana–S437
Saoji, Aniket–S87
Sapoval, Bernard–S529
Sapozhnikov, Oleg A.–S35, S253,

S258, S280, S399, Cochair
Session 3aBBa �S398�,
Cochair Session 3aSPa �S460�,
Cochair Session 5pBB
�S946�

Sapozhnikov, Oleg–Cochair
Session 2pSPd �S370�,
Cochair Session 5aBBd �S819�

Saranpaa,Pekka–S880
Sarens, Bart–S189, S317
Saric, Zoran–S771
Sarkar, Abhijit–S761
Sarkar, Tappan–S773
Sarma, Jayanta–S308
Sarvazyan, Armen–S370, S461,

S462, S667, S822, S862,
S864, S867

Sas, Paul–S904
Sasaki, Ai–S267
Sasaki, Fumio–S335
Sasaki, Kazuaki–S247

Sasso, Magali–S32, S667, S668
Sataloff, Robert T.–S365
Sato, Hayato–S640
Sato, Hiroshi–S534
Sato, Marc–S85
Sato, Shin-Ichi–S120, S390
Sato, Yuji–S150, S784
Sattelmayer, Thomas–S724
Saucier, François–S24
Sauck, Antje–S601
Sauni, Riitta–S349
Sauter, Disa–S771
Sauvage, Emilie–S162
Sauvage, Mickael–S715
Sauvage, Olivier–S419
Sauvage, Sylvain–S443
Savage, Heather–S302
Savel, Sophie–S595, S600
Savin, Alexander V.–S585
Savio, Andrea–S647
Savioja, Lauri–S967, Cochair

Session 5aPPe �S893�,
Cochair Session 5pPPb �S967�

Savitala, Hari V.–S230,
S969

Savoia, Alessandro–S407
Savvaidis, Stylianos–S171, S850
Sawada, Kouichi–S25
Sawallis, Thomas R.–S774
Sayles, Mark–S334, S745, S747
Scalerandi, Marco–S732,

S864
Scamoni, Fabio–S535, S795
Scanlon, Martin G.–S735, S736
Scanlon, Michael V.–S264
Scanlon, Patricia M.–S951
Scarton, Henry A.–S693
Scavone, Gary–S47, S155, S479,

Cochair Session 2aMUb
�S154�, Cochair
Session 2pMUd �S273�

Scelo, Thomas–S5, S796, S943
Schäfer, Frank–S602
Schärer, Michelle–S130
Schaar, Johannes A.–S30
Schafer, David E.–S259
Scharenborg, Odette–S104, S964
Scheck, Jochen–S389
Scheifele, Peter–S241
Scherer, Ronald C.–S411, S609,

S773
Scherrer, Jean-Marc–S529
Schevenels, Pieter–S300
Schiavi, Alessandro–S647, S796
Schiavoni, Samuele–S69
Schiff, Martin–S184
Schiffrer, Giuliano–S125
Schiffter, Heiko–S33
Schiller, Noah H.–S607, S902
Schimel, Alexandre

C.–S244
Schippers, Pieter–S984
Schirmacher, Rolf–S204, S564
Schlesinger, Anton–S754
Schlittmeier, Sabine J.–S193
Schlundt, Carolyn E.–S17, S538
Schmeder, Andrew–S675,

S803
Schmelzer, Martin–S534
Schmich, Isabelle–S129, S228
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Schmidt, Henrik–S21, S38, S39,
S371, S937, S977, S978,
Cochair Session 1pEAa �S37�,
Cochair Session 2aUW
�S219�, Cochair
Session 2pEAe �S266�,
Cochair Session
5aUWh �S936�

Schmidt, Lothar–S482, Cochair
Session 3pNSb �S482�,
Cochair Session 4pNSo �S717�

Schmidt, Sebastian–S51,
S596

Schmithorst, Vincent J.–S457
Schmitt, Françoise–S499
Schmitt, Nicola–S43
Schmitz, Georg–S408
Schmitz, Philippe–S441
Schneider, Bruce–S752, S753
Schneider, Martin–S847
Schneider, Stefan–S453, Cochair

Session 3aSAb �S452�,
Cochair Session 4aSAa �S602�,
Cochair Session 4pSAc
�S760�

Schnitzler, Hans-Ulrich–S131,
S652, S805

Schock, Steven–S932
Schoeb, Pascal–S404
Schoenherr, Holger–S77
Schoenwald, Stefan–S532
Schofield, Colin–S20
Schofield, James–S810
Scholl, Werner–S535, Cochair

Session 4aAAc �S532�,
Cochair Session 4pAAh �S647�

Scholte, Rick–S417
Scholz, Matthias–S483
Schomer, Paul–S164, Cochair

Session 2aNSb �S163�
Schonstein, David–S756
Schoonderwaldt, Erwin–S696
Schorer, Edwin–S724
Schorr, Greg–S807
Schröder, Dirk–S968
Schram, Christophe–S569, S570
Schreckenberg, Dirk–S843
Schreurs, Eric–S294
Schroeder, Manfred–S4
Schubert, Emery–S279
Schuette, Dawn–S7, S223
Schuh, Dieter–S312
Schuller, Gerd–S242
Schuller, Thierry–S434, S435,

S436
Schulte-Fortkamp, Brigitte–S166,

S840, Cochair Session
2aNSb �S163�, Cochair Session
5aNSa �S839�, Cochair
Session 5aNSe �S850�, Cochair
Session 5aNSf �S851�

Schulte, Michael–S198
Schultz, Troy D.–S184
Schulz, Mathias–S812
Schuster, Maria–S922
Schusterman, Ronald J.–S539,

S540, S803, Cochair
Session 4aABb �S539�

Schutte, Arjan–S705
Schutz, Michael–S444
Schwartz, Jean-Luc–S85, S211

Schwarz, Jan–S209
Schwarz, Raphael–S772
Schwehr, Kurt–S18
Schweitzer, Patrick–S778
Schwenke, Roger–S803
Sciabica, Jean-François–S330
Sciamarella, Denisse–S609
Scott, Elizabeth–S172
Scott, Sophie K.–S362, S363,

S613, S771
Scott, Waymond R.–S74
Scotti, Thierry–S307
Scowcroft, Gail–S241
Scrosati, Chiara–S795
Sebaa,Naima–S68, S315, S669,

S671
Sebastien, Ollivier–S280
Secchi, Simone–S233, S798
Seeber, Bernhard U.–S87, S201,

Cochair Session 1pPPb
�S86�

Seeber, Bernhard–Cochair Session
2pPPe �S335�

Seekings, Paul J.–S393
Segar, Allyson–S749
Segebarth, Christoph–S352
Segovia Eulogio,

Enrique E.–S150, S265
Segues, Fernando–S57
Segur, Damien–S189
Seidler, Hannes–S267
Sekiyama, Kaoru–S911
Seldran, Fabien–S337
Self, Rod–S157
Semal, Catherine–S81
Semenov, Andrew–S784, S926
Semidor, Catherine–S427
Semprini, Giovanni–S641, S648,

S795
Sen, Surajit–S304
Senat, Claude–S475
Senda, Jiro–S574
Sendt, Janice S.–S466
Seneff, Stephanie–S807
Senegond, Nicolas–S679
Sentenac, Nicolas–S808
Senturk, Sertan–S644
Seo, Chi–S946
Seo, Dae-Cheol–S728
Seo, Jung-Hun–S894
Seo, Kunihiko–S960
Seong, Woojae–S789, S935
Sequeira Goncalves, Paulo J.–S295
Serbov, Nikoly S.–S657
Serebryany, Andrey N.–S621
Serfaty, Stéphane–S438, S868
Sergeev, Sergey–S662,

S790
Serhane, Rafik–S875
Serimaa, Ritva–S880
Serra, Maud–S228
Serriere, Sophie–S144
Serruys, Patrick W.–S30
Sertlek, Hüseyin Ö.–S629
Sessarego, Jean-

Pierre–S499, S630, S633,
S634, S978, Cochair Session
2pUWe �S381�, Cochair
Session 3aUWd
�S472�, Cochair Session
4aUWc �S625�,

Cochair Session 4aUWe
�S630�, Cochair
Session 4pUWc �S782�

Sessler, Gerhard–Cochair Session
2pEAa �S259�

Seung, Kim–S330
Sevcik, Rose A.–S328
Seybert, Andrew F.–S718, Cochair

Session 4pUWh �S788�
Sgard, Franck C.–S454
Shadle, Christine–S767, Cochair

Session 4pSCb �S764�
Shafiro, Valeriy–S335
Shahsavari, Ali–S151
Shamma, Shihab–S82
Shamoo, Jessica–S110, S915
Shane, Elizabeth–S545
Shang, Dejiang–S347, S349
Shannon, Robert–S964
Shaoling Huang, Huang–S248
Shapiro, Ari D.–S807
Shapiro, Nikolai–S301
Shapovalov, Valentine V.–S176
Sharakshane, Anton–S258
Sharif, Bayan–S924
Sharma, Vin–S216
Sharp, David B.–S152, Cochair

Session 1pMUa �S46�,
Cochair Session
2pMUc �S272�

Sharples, Steve–S585
Shattuck-Hufnagel, Stefanie–S352,

S492, S918
Shaw, Adam–S36
Shaw, George J.–S664
Shaw, Peter B.–S558
Shchelkunov, Alexander–S380
Sheffield, Edmond

S.–S933
Sheft, Stanley–S743
Shen, Wen-Chi–S493, S916
Shen, Yi–S889
Sheplak, Mark–S262
Shera, Christopher A.–S883,

Cochair Session 5aPPb
�S883�

Shera, Christopher–Cochair
Session 5aPPc �S886�

Sherlock, Laguinn–S749
Sheu, Yae-Lin–S189
Shi, Zhilong–S254
Shiba, Hisashi–S780
Shibayama, Hideo–S205, S779
Shieh, Jay–S147
Shield, Bridget M.–S950
Shields, F. Douglas–S859
Shihab, Ahmed I.–S463
Shihong, Zhou–S624
Shilton, Simon J.–S167, S295
Shimazawa, Ryota–S238
Shimizu, Dai–S579
Shimizu, Hidenori–S910
Shimizu, Ken’Ichi–S186
Shimizu, Yasushi–S12, S13, S128
Shimojo, Shinji–S611
Shimokura, Ryota–S130, S229
Shimura, Takuya–S925,

S933
Shindo, Mitsuko–S750
Shinn-Cunningham, Barbara–S10,

S12, S84, S328, S897,

Cochair Session 1pAAc �S8�,
Cochair Session 4pAAc
�S640�

Shinnosuke, Hirata–S114
Shiori, Yu–S810
Shipov, Rollan–S281
Shirakawa, Takashi–S960
Shkerdin, G.–S188, S190
Shorter, Phil S.–S90
Shosted, Ryan–S920
Shoul, Karim–S751
Shport, Irina–S360
Shravage, Paresh–S69, S316
Shrestha, Ajay–S32
Shrestha, Annie–S254
Shrestha, Mona–S103
Shrivastav, Mini N.–S898
Shrivastav, Rahul–S913, S916
Shuanping, Du–S624
Shubin, Igor–S283
Shue, Yen-Liang–S492
Shurup, Andrey–S662, S790
Shuvalov, Alexander–S189, S345,

S875, S877
Shynk, John J.–S833
Sibella, Federica–S887
Siczek, Rafal–S778
Sidaras, Sabrina K.–S110, S919
Siderius, Martin–S781
Siderius, Thomas M.–S661
Sidlof, Petr–S696
Sidorovskaia, Natalia–S974,

Cochair Session 2pSPa
�S366�, Cochair Session 2pSPb
�S367�

Siebein, Gary W.–S802, S841,
S940

Siebert, Ursula–S812
Siefert, Malte–S161
Siegel, Jon–S884
Siegmann, William L.–S626, S634
Siemes,Kerstin–S654
Sienz, Johann–S603
Siffert, Robert S.–S545
Signol, Francois–S108, S109
Sijl, Jeroen–S142, S402
Sikma, Erik L.–S298
Sikorska, Anna–S439
Silbert, Noah H.–S364
Sillings, Roy–S766
Siltanen, Samuel–S791
Silva, Antonio–S923
Silva, Fabrice–S696
Silva, Francisco–S603
Silva, Glauber T.–S731
Silvestri, Paolo–S478, S691
Simard, Peter–S811
Simard, Yvan–S24, S803, S804,

S811
Simester, Jen–S357
Simmons, Christian–S299
Simmons, James A.–S237, Cochair

Session 2pABa �S236�
Simmons, James–Cochair Session

2pABd �S242�, Cochair
Session 3aABa �S392�

Simmons, Lee G.–S539
Simmons, Stephen M.–S381
Simon, Ellen–S108
Simon, Francisco–S350
Simon, Frank–S342
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Simon, Helen J.–S200
Simon, Laurent–S114, S205,

S350, S463
Simon, Malene J.–S22
Simon, Melissa J.–S826
Simonaho, Simo-Pekka–S80, S961
Simoneau, Thierry–S170
Simonetti, Francesco–S947
Simoni, Francesco–S313
Simonis, Claudia–S601
Simonova, Varvara–S672
Simons, Dick G.–S381, S384,

S629, S654, S659, S660,
S927, Cochair Session 4pAOg
�S659�

Simons, Dick–Cochair Session
4pAOd �S658�

Simpson, Brian D.–S329, S892
Simpson, Harry J.–S633,

S634
Sinai, Azriel–S934
Sinclair, Anthony N.–S179
Sinclair, Stephen–S210, Cochair

Session 1pAAa �S2�
Sinelnikov, Yegor–S462
Singampalli, Veena D.–S353
Singh, Jaya–S311
Singh, Manish Pratap–S486, S961
Singh, Rajendra Kumar–S486,

S961
Singh, Rishi Pal–S486, S961
Singh, Sandipa–S925
Sinigalliano, Chris–S244
Sintes, Christophe–S939, S984
Siohan, Olivier–Cochair

Session 2aSCc �S212�
Siren, Kathleen–S827
Sisto, Renata–S885
Sitel, Azzedine–S906
Sjökvist, Lars-Göran–S388
Sköld, Anders–S277, S599
Skaf, Alain–S442, S731, S878
Skarsoulis, Emmanuel–S23,

S944, S945
Skarzynski, Henryk–S331, S753
Skipetrov, Sergey–S306
Skulina, David–S686
Škvor, Zdeněk–S261
Slabbekoorn, Hans–S17
Slama, Jules G.–S296
Slater, Nigel K.–S255
Slaughter, Julie–S46
Slaviero, David–S567
Slavko, Pavel–S639
Sliwinska-Kowalska,

Mariola–S888
Slot, Han–S741
Slump, Kees H.–S673
Slunecko, Tomas–S431
Smagin, Nikolay–S461, S867
Smaragdakis, Costas–S139
Smaragdis, Paris–S377, S837
Smedsrud, Morten–S934
Smerdon, Andrew M.–S245
Smiljanic, Rajka–S915, S919
Smith, Ben–S55
Smith, Bennett K.–S596
Smith, John–S47, S152, S155,

S156, S274, S275, S623,
S624, S694, S829

Smith, Julius O.–S554, S637,
S697, S698, S905,
Cochair Session 4aMU �S553�

Smith, Julius–Cochair
Session 4pMUf �S696�

Smith, Kevin B.–S471, S974,
Cochair Session 3aUWc
�S470�

Smith, Kevin–Cochair Session
2pUWf �S383�

Smith, Kristen–S351
Smith, Moira J.–S255
Smith, Richard–S585
Smith, Sean–S794
Smolenski, Brett–S773
Smyth, Tamara R.–S688
Snader, Anita L.–S2
Snellen, M.–S384, S659, S927
Snellen, Mirjam–S381,

S654, S660
Snoeijer, Jacco H.–S306
Snook, Kevin–S147
Snyder, Russell L.–S88
So, Jin–S954
Soares-Filho, William–S367
Soares, Cristiano–S614
Sobreira-Seoane, Manuel A.–S537,

S547, S855
Sodagar, Sina–S179
Soize, Christian–S565, S602,

S954
Solè, M.–S811
Solaiman, Basel–S983
Soldevilla, Melissa S.–S131,

S132, S133
Solea, Geamilia–S61, S289
Solet, Joanne–S225
Soliveres, Ester–S659
Solntseva, Vasilisa–S161, S282
Solomon, Latasha–S264
Somekh, Mike–S585
Somfai, Ellak–S306
Sommerville, Jessica–S613
Son, Minjung–S111
Song, Aijun–S467, S934
Song, Heechun–S925, S934,

Cochair Session 5aUWa
�S923�, Cochair
Session 5aUWf �S933�

Song, Min Geun–S565
Song, Qi–S711
Song, Wookeun–S191
Sonnerup, Julia–S388
Sontacchi, Alois–S112, S684
Sonti, Venkata R.–S761
Sorgüven, Esra–S56
Sorokin, Sergey–S179
Sorrentini, Jacques–S269
Soto-Nicolas, Alberto–S874
Soto, Natacha A.–S136
Sotomayor Torres, Clivia–S317
Sottek, Roland–S278
Soukup, Raymond J.–S633, S634,

Cochair Session
4aUWe�S630�

Soukup, Raymond–Cochair
Session 4pUWc
�S782�

Soulez, Gilles–S34
Soumiya, Hiroki–S665, S667
Southall, Brandon–S16, S20

Souza, Pamela–S896
Sovetskaya, Elizaveta–S304
Soyer, Caroline–S678
Spa, Carlos–S792
Spahr, Anthony–S87, S917
Sparrow, Victor W.–S158, S580
Spasikova, Marija–S539,

S803
Speckhahn, Marcus M.–S464
Speyer, Gavriel–S28, S255
Spiliopoulos, Nikolaos–S739
Spindel, Robert C.–S945
Spoelstra, Simon–S573
Spoor, Philip–S574, S740
Spors, Sascha–S548, S962
Spriet, Ann–S198
Stütz, Michael–S562
Stadler Elmer, Stefanie–S410
Stafford, Kathleen–S22
Staliunas, Kestutis–S313
Stallen, Pieter Jan–S722
Stamates, Jack–S244
Stammers, Jon–S113
Stanko, Tanya–S280
Stanley, Jeff–S771
Stanley, Raymond M.–S597
Stanton, Timothy K.–S26, S137,

S380, S928
Stanzial, Domenico–S125
Starke, Katie–S241
Staron, Lydie–S323
Starosta, Roman–S485
Staska, Matthew D.–S975
Stauffer, Allen–S103, S104
Stead, Matthew–S827
Stecker, Christopher–S328
Steenbergen, Wiendelt–S401
Stefanakis, Nick–S124
Stefanics, Gábor–S85
Steffen, Kari–S639
Steichen, William–S308
Stein, Peter–S781
Steinbach, Frank–S564
Steinnes, Margrete–S167
Stenback, Joanna–S240
Stenman, Åsa–S58, S59
Stenson, Gary B.–S541
Stephan, Yann–S140, S944,

Cochair Session
4pAOa �S654�, Cochair
Session 4pAOc
�S657�, Cochair Session 5pAO
�S944�

Stephenson, Uwe M.–S791
Stephey, Laurie–S693
Stepnowski, Andrzej–S780
Sterkers, Olivier–S895
Stern, Richard M.–S774
Stetson, Kathleen–S229
Stevens, Geoff–S78
Stevens, Richard–S735
Stevenson, Samuel–S270
Stewart, Devin–S160
Still, Tim–S587
Stilz, Peter–S652, S805
Štimac, Alan–S167, S169, S295
Stinson, Mike R.–S42
Stipanicev, Dinko–S169
Stirnemann, Alfred–S43

Stocker, Michael–S20, Cochair
Session 1pAB �S16�,
Cochair Session 2pABc �S241�

Stockmal, Verna–S765
Stoelinga, Christophe N.–S447
Stohl, Joshua S.–S86
Stojanovic, Milica–S923
Stojiljković, Milan–S687
Stone, Maureen–S112, S353,

S970, Cochair Session
4pSCa �S762�

Stone, Michael A.–S751, S890
Story, Brad–Cochair

Session 2pMUe �S274�
Stotts, Steven A.–S397
Stover, Ashley K.–S897
Straley, Jan–S807
Strange, Winifred–S491, S767
Strelcyk, Olaf–S744
Stribling, Rommel–S954
Strickland, Elizabeth–S892,

Cochair Session 2pPPa
�S325�, Cochair Session 3pPPa
�S488�, Cochair Session
3pPPb �S490�, Cochair Session
4aPPa �S594�, Cochair
Session 4aPPb �S597�, Cochair
Session 4pPPc �S747�,
Cochair Session 5aPPd �S889�

Stride, Eleanor–S249,
Cochair Session
2pBBa �S247�, Cochair
Session 2pBBb �S250�

Striemer, Danielle–S920
Strybulevych, Anatoliy–S306,

S735, S736
Sturm, Bob–S833
Sturm, Frederic–S630, S974
Su, Quang T. –S260
Su, Quang T.–S261, S262
Su, Zuhre–S800
Suarez, Ivan–S170
Suetoshi, Ryouichi–S817
Sugie, Satoshi–S534
Sugimoto, Akio–S96
Sugimoto, Nobumasa–S579
Sugimoto, Rie–S160
Sugimoto, Tsuneyoshi–S264, S960
Suhanek, Mia–S648
Suied, Clara–S599, S600
Sukhovich, Alexey–S313
Sullivan, Edmund J.–S937, S938
Sullivan, Kevin–S244
Sullivan, Kirk P.–S109, S917
Sumarac Pavlovic, Dragana–S529,

S801
Summers, Jason E.–S377, S551,

S633, S942, Cochair
Session 5pAAb �S942�

Summers, Jason–Cochair Session
5aAAd �S800�

Summers, Kevin N.–S551
Sumner, Meghan–S354
Sun, Chao–S148, S368, S497,

S984
Sun, Chi-Kuang–S586
Sunartio, Devi–S590
Sundara, Megha–S107, S358,

S914, S915
Sundberg, Johan–S275, S762
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Sung, Koeng-Mo–S330, S682,
S894, S917

Sung, Li-May–S493
Sung, Shung H.–S602
Supin, Alexander Y.–S392, S477,

S537, S538, Cochair
Session 3pAB �S476�, Cochair
Session 4aABa �S537�

Supin, Alexander–Cochair Session
4pABb �S650�

Surlykke, Annemarie–S236
Susini, Patrick–S285, S339, S446,

S599, S697, S721
Suslick, Kenneth S.–S588
Sussman, Elyse–S84
Suter, Alice H.–S164
Sutherland, Louis C.–S951,

Cochair Session
5pNSa �S948�

Sutherland, Louis–Cochair Session
5aNSd �S849�

Sutin, Alexander–S370, S462,
S783, S862, S864, S867,
Cochair Session 5aPAb �S862�,
Cochair Session 5aPAd
�S867�

Sutin, Alexandr–S863
Suzuki,Hisaharu–S123, S904
Suzuki, Yôiti–S44, S190, S267,

S329, S599, S751
Svec, Jan G.–S275
Svedhem, Hakan–S433
Svensson, Carsten–S530
Svensson, Jonas L.–S607
Svensson, Peter–S41, S180
Sveshnikov, Boris V.–S180
Svilar, Dragoljub–S593, S872
Svinarenko, Andrey

A.–S657, S776
Svirsky, Mario–S883
Svonni, Mikael–S917
Swalwell, Jarred–S590
Swaminathan, Jayaganesh–S88,

S752
Swearingen, Michelle E.–S182,

S955
Swerdlin, Yoni–S274
Swift, Greg W.–S578
Sygulska, Anna–S228
Sykes, David M.–S125, S127,

Cochair Session 2aAAd
�S125�

Symons, Neill P.–S287
Szczupak, Mikey–S665
Szeri, Andrew J.–S589
Szlávik, Gábor–S847
Szuberla, Curt–S952
Szulman, Erin–S826

Tabeling, Patrick–S72
Tachibana, Hideki–S754
Tadeu, António–S761
Taherzadeh, Shahram–S181, S953
Taifi, Naima–S730, S869
Taillade, Laurent–S144
Tajadura-Jiménez, Ana–S277
Tajadura, Ana–S753
Tajayouti, Mohammed–S172
Tajima, Keiichi–S357
Takada, Masahiko–S292, S667
Takahashi, Daiji–S5

Takahashi, Hideyuki–S25
Takahashi, Ryosuke–S750
Takahashi, Toru–S106
Takahashi, Yoshinori–S685, S756
Takami, Kenji–S754
Takano, Sayoko–S766, S770
Takaoka, Tomoyasu–S640
Takashima, Kazuhiro–S341, S344
Takeda, Kazuya–S684
Takehira, Osamu–S192
Takemoto, Hironori–S326, S355,

S763, S766, S768
Takeuchi, Takashi–S501, S549
Taktak, Mohamed–S958
Talasch, Werner–S62
Talmadge, Carrick L.–S858, S883,

S885, S954
Talmant, Maryline–S546, S602,

S667, S671
Tamagawa, Masaaki–S399
Tamás, Ferenc–S120
Tamura, Shin–S73
Tan, Chee Wee–S260
Tan, Christine M.–S752
Tan, Haidee–S411
Tan, Zheng-Hua–S213
Tanaka, Akira–S30
Tanaka, Kazuto–S665
Tanaka, Keita–S750
Tanaka, Osamu–S335
Tanaka, Yukihiro–S73, S583
Tang, Dajun–S465, S619, S620,

S625, S976, Cochair
Session 3aUWa �S464�

Tang, Huide–S15
Tang, Meng-Xing–S145
Tanneau, Olivier–S419
Tansatcha, Marupong–S856
Tanter, Mickael–S27, S33, S403,

S460, S545, S823, S862,
Cochair Session 2pSPd �S370�,
Cochair Session 3aSPa
�S460�

Tarabusi, Valerio–S638
Tarasenko, Olga S.–S311
Tarasenko, Sergey V.–S311
Tardieu, Damien–S833
Taricco, Cristiana–S647
Taroudakis, Michael–S139, S633,

Cochair Session 4pUWf
�S786�, Cochair
Session 5pUWa �S972�

Taschin, Andrea–S174, S187,
S313

Tashmukhambetov, Arslan–S974
Tatarakis, Michael–S187,

S583
Tatarek, Agnieszka–S245
Tatarinov, Alexey–S667
Tauchert, Klaus H.–S131
Taulu, Samu–S365, S774
Tavard, Francois–S152
Tavarkiladze, Georgy–S888
Tavukcuoglu, Ayse–S637
Tayama, Niro–S763
Taylor, Charles–S134
Taylor, Kristen A.–S538
Taylor, Paul–S112
Tayong, Rostand–S647
Tegowski, Jaroslaw–S245
Teilmann, Jonas–S240

Teixeira, Cesar A.–S259
Tejero-Calado, Juan Carlos–S198
Ten Thije Boonkkamp,

Jan–S436
Tencate, James–Cochair Session

4pPAg �S732�
Tencate, Jim A.–S429, S431,

S863, Cochair Session
3aPAa �S428�, Cochair Session
4pPAa �S722�

Tenenbaum, Roberto A.–S6
Teplykh, Andrey A.–S80
Tepperman, Joseph–S359
Ter Haar, Gail–S36, S825, Cochair

Session 1pBBc �S35�,
Cochair Session 2pBBd �S253�

Terán, Fernando–S314,
S718

Teramoto, Kenbu–S113, S350
Teresa, Woods J.–S320
Ternström, Sten O.–S411
Ternstrom, Sten–Cochair Session

3aMUa �S410�
Terroir, Jonathan–S166
Tesei, Alessandra–S632, S633,

S780, S929, S976, S977,
S979

Teslenko, Vyacheslav S.–S487,
S727

Testa, Pierluigi–S367, S777
Teston, Franck–S409, S679
Teterev, Alexander–S251
Teterev, Nikolai–S873
Teyssie, Dominique–S868
Thai-Van, Hung–S337, S598, S895
Theile, Günther–S547
Thenail, Denis–S92, S346
Theobald, Peter D.–S378, S379,

S468, S469
Theodore, Rachel M.–S966
Theorell, Töres–S126
Thermeau, Jean-Pierre–S739
Theuillon, Gwladys–S140
Theunissen, Frédéric E.–S652,

S965
Theverapperuma, Lalin S.–S43
Thiele, Frank H.–S437
Thiessen, David B.–S588, S822
Thill, Michael S.–S427
Thiria, Sylvie–S542
Thoben, K.-D.–S349,S707
Thode, Aaron–S19, S132, S805,

S807
Thomann, Georg–S158, S281
Thomas, Erik R.–S99
Thomas, Gary L.–S24, S653
Thomas, Jean-Hugh–S114, S418,

S430
Thomas, Jean-Louis–S487, S727
Thomas, Jeanette A.–S20
Thomas, Olivier–S203
Thompson, David S.–S39
Thompson, David–Cochair Session

2pNSi �S290�, Cochair
Session 2pNSn
�S297�, Cochair Session
3aNSb �S415�

Thompson, Eric R.–S122, S328
Thompson, Michael

A.–S18
Thompson, Stephen C.–S260

Thompson, Travis–S172
Thomsen, Sigurd N.–S421, S719
Thorne, Peter D.–S928,

S929
Thorne, Richard E.–S24
Thorsos, Eric–S118, S787, S975,

S976, Cochair Session
5pUWb �S975�

Throckmorton, Chandra S.–S86
Thuroczy, Gyorgy–S887,

S888
Tiah, Naceur–S256
Tian, Jing–S15
Tian, Lingai–S383
Tichy, Frank–S468
Tichy, Jiri–Cochair Session

2aAAc �S122�
Tiede, Mark–S357, S491, S915
Tierney, Adam T.–S753
Tiesler, Gerhart–S950
Tijani, Hassan–S573
Tijs, Emiel–S471
Tilser, Wolfgang–S283
Tiltman, Carl P.–S925
Timmerman, Nancy–S841
Timonen, Jussi–S666
Tindle, Chris T.–S118
Ting, Antonio C.–S985
Ting, Siow N.–S316
Tinianow, Brandon–Cochair

Session 4aAAc �S532�,
Cochair Session 4pAAh �S647�

Tisserand, Etienne–S778
Tkalcevic Lakusic, Visnja–S291
Tocci, Gregory C.–S224,

S225
Toda, Martine–S111, S458
Toda, Tomoki–S970
Todoroviæ, Dejan–S920
Tognola, Gabriella–S887
Tohyama, Mikio–S756
Toilliez, Jean O.–S589
Tokuda, Isao–S610, S763
Tollefsen, Dag–S397, Cochair

Session 2aAOb �S137�,
Cochair Session
2pAOc �S246�, Cochair
Session 3aAO �S396�

Tolstoy, Alexandra–S138
Tolstoy, Maya–S19
Tombolato, Andrea–S294
Tomiku, Reiji–S124
Tomilina, Tatiana–S208
Tomoda, Motonobu–S188
Tomoriová, Beáta–S750
Tonon, Devis–S282
Töpken, Stephan–S699
Toppila, Esko–S171, S284, S349
Torma, Ákos–S649
Tormey, Megan N.–S17
Torre, Renato–S174, S187, S313
Torrent, Daniel–S73, S180,

S309
Torres, Edgar A.–S728
Torrione, Peter A.–S74
Toso, Alessandro–S95, S903
Totaro, Nicolas–S90, S342
Tóth, Balázs–S797
Tóth, Péter–S280
Tougaard, Jakob–S132, S240,

S395
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Toullelan, Gwenael–S150
Toupin, Gwenael–S595
Tourin, Arnaud–S72, S216, S312
Tournat, Vincent–S67,

S319, S321
Tournour, Michel–S758
Touze, Cyril–S203
Towner, Martin C.–S433, S734,

Cochair Session 3aPAb
�S432�

Towner, Martin–Cochair Session
4pPAh �S734�

Townley, Michael W.–S774
Townsend, Rosemary

J.–S873, S957
Toyoda, Emi–S534
Toyoda, Masahiro–S5
Toyota, Yasuhisa–S5
Töyräs, Juha–S258, S546, S663,

S670, S729
Traer, James–S656
Trahey, Gregg–S824
Trahiotis, Constantine–S448
Tran-Hhuu-Hue,

Louis-Pascal–S149
Tranquart, François–S143, S144,

S250
Traube, Caroline–S156, S689
Traweek, Michael–S366,

S779, S982
Treiber, Alexander S.–S285
Tremblay, Chris–S19
Tremper, Thomas–S147
Trentin, Dominique–S419
Tretbar, Steffen H.–S816
Trevorrow, Mark–S502
Treyssède, Fabien–S454, S873
Triebenbacher, Simon–S92,

S570
Trivett, David H.–S147
Trnka, Marián–S209
Tro, Jan–S827
Trochidis, Athanasios–S852
Trompette, Nicolas–S560
Tronchin, Lamberto–S638
Trow, James–S167, S295
Trucco, Andrea–S37, S41
Trujillo, Mario F.–S379
Truy, Eric–S337, S895
Tsang, Jason–S842
Tsaplev, Valery M.–S429
Tshoidze, Alexander–S619
Tsiglifis, Kostas–S252, S593
Tsiklauri, David–S174
Tsirulnikov, Efim M.–S822
Tsou, Hui-Ying–S354
Tsuji, Kinko–S592
Tsuji, Yoshiyuki–S575
Tsujimoto, Toshiyuki–S664, S667
Tsuru, Hideo–S287
Tsurugaya, Yoshiaki–S218, S627
Tu, Jung-Yueh–S768
Tubis, Arnold–S883
Tucker, Simon–S376, S893
Tudor, Ivan–S63
Tuller, Betty–S109
Tung, Yao-Sheng–S249
Turchin, Victor–S497
Turgeon, Martine–S601
Turgut, Altan–S396

Turner, Joseph A.–S320, S441,
S668

Turo, Diego–S66, S173
Tusz,Jeremy–S11
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